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LOI GIOI THIEU

Tai nhiéu qudc gia trén thé giéi, khoa hoc, cong ngh¢ trong linh vic Phong, chdng thién tai da
va dang danh duoc sy quan tdm va dat duoc nhung tién bo rat 16n trong dao tao, nghién ctiru khoa
hoc, san xuét may moc, trang thiét bi, hau can phuc vu cong tdc phong ngtra, theo doi gidm sat,
nang cao kha nang chéng chiu ciing nhur (g phé va khac phuc hau qua thién tai. Nhirng thanh
qua do dong gop rat quan trong trong viéc giam th1eu thiét hai trong bdi canh thién tai va bién
dbi khi hau dang dién ra hét sitc cuc doan trén toan cau. Trong nhiéu nim qua, cong tac Phong,
chdng thién tai luén nhan duoc su quan tim 1on tir chinh phii va nguoi dan, song tng dung khoa
hoc cong ngh¢, trang thiét bi tién tién hién dai trong cong tac nay van con khd mdi mé véi can bo
lanh dao, chuyén mon tr trung wong dén cac dia phuong, céac td chtre x3 hoi, doanh nghi¢p, doi
ngili can by khoa hoc, sinh vién va nguoi dan.

Dé dap 1 ung yéu cau trén va nham muyc dich tao co hoi cho cac nha quan ly, cac nha nghién ciru,
co quan, to chirc khoa hoc, cac don vi 6 lién quan c6 thé trao d6i, tim hiéu vé cac nghién ctru, Gmg
dung khoa hoc cong nghé tién tién trong linh virc Phong, chdng thién tai, Ban chi dao Trung wong
vé Phong, chdng thién tai di xay dung bd 03 tuyén tdp vé Khoa hoc, Cong nghé trong Phong,
chdng thién tai:

- Ung dung cong nghé khong gian trong cong tac Phong, chdng thién tai.
- Ung dung cong nghé vat liéu trong xay dung cong trinh Phong, chdng thién tai.
- Ung dung cong nghé vé thong tin, thiét bi va hau can trong cong tic Phong, chdng thién tai.

Céc tuyén tap tong hop mot s6 bai nghién cu'u cua cac tac gia, cac td chirc hang dau trong Va
ngoai nudc nham téng hop va thao luin cic van dé vé tmg dung khoa hoc cong nghé tién tién
trong linh vuc giam nhe rai ro va phong, chong thién tai.

Xin chan thanh cam on céc co quan, don vi, ca nhan da d()ng gop bai viét, tri thirc trong sudt
qua trinh soan thao, bién tap va Du an “Thich ting voi Bién d6i khi hau vung Pong bang song Ctru
Long” (MCRP) — T6 chirc Hop tac Phat trién Dtrc GIZ d4 hd trg in 4n tuyén tap. Mong rang cuén
tuyén tap s& gitip cac nha quan 1y thyc hién hiéu qua hon cong viéc cia minh va nhat la c6 thé gitp
cac nha nghién ciru tré, cac co quan/ca nhan quan tam tdi linh vue nay c6 thé duoc tiép can voi cac
nghién ctru méi, tiép tuc phat trién va thuc ddy viéc nghién ctru, Gng dung khoa hoc, cong nghé
trong cong tac Phong, chong thién tai. Voi thoi gian bién soan con han ché, cac tuyén tap con chua
that ddy di va chiac chin khong tranh khoi thiéu sot. Chiing toi rit mong nhan dugc nhiing ¥ kién
dong gop cuia cac chuyén gia va ban doc dé 1an xut ban sau s& dugc hoan thién hon.
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GIAM THIEU ANH HUONG CUA THIEN TAI DUA TREN
NEN TANG CONG NGHE KHONG DAY 5G

Dwong Quang Trung
Pai hoc Queen’s Belfast, Vieong qudc Anh

Tém tit: Nham giam thiéu dnh huéng cia thién tai, ddc biét doi véi nhitng vimg dwoc dw dodn
bi anh hwéng ndng né nhuw Viét Nam, cdc bén lién quan bao gom nhig t6 chirc ting phé tién
phong, don vi an toan céng, co quan ing ciru khdn cdp, va t6 chirc chinh phi déu phdi thuwong
xuyén phéi hop trién khai cdc cong tac giam sat, phong chong, cieu hd va ciru nan. Dé lam dwoc
diéu nay mot cac hiéu qua nham dap vmg (v6i) va phuc hoi (tir) thién tai nhanh hon, cdc bén lién
quan phdi hop tac chdt ché véi cdc nha mang vién théng ciing nhuw cdc nha cung cdp dich vu va
céng nghé hién dai. Mot hé thong cong nghé thong tin va vién thong khéng day (CNTT-VT) can
dwoc thiét ké cho nhu cau giao tiép ciia nguoi ding di déng (cé kha ning dat dén mire cao nhat
trong thién tai), vi du nhu: lién lac véi nguoi than, goi cdc théng tin vé hién trang khu vuee bi dnh
hieong, ndm bat cdc théng tin tmg phd can thiét, nhdn cdc hwéng dan khan cdp dé dam bao an
toan va phuc hoi nhanh chéng. Tuy nhién, khi xdy ra thién tai, ha tang/dich vu/thiét bi hé thong
théng tin lién lac c6 thé bi hw hong (mét hodc da phan, tham chi toan phdn) véi nguon tai
nguyén gioi han. Trong bai bdo nay, ching t6i sé gidi thiéu cdc mé hinh CNTT-VT dya trén nén
tang mang di dong thé hé thir 5 (mang 5G) dép g cdc tiéu chi vé sw linh hoat, kha ning khoi
phuc, on dinh, sir dung hiéu qua tai nguyén véi chi phi hop 1y, iing dung trong giam thiéu anh
hwong cua thién tai tir trudc, trong, va sau khi xay ra.

Summary: In order to mitigate the impact of natural disasters, especially in some areas where
are expected to be severely affected such as Vietnam, stakeholders including pioneering
response organizations, public safety units, response agencies, emergency rescue, and
government organizations are required to regularly coordinate the implementation of
surveillance, prevention and rescue work. In order to respond and recover faster from disasters,
stakeholders must work closely with telecommunications carriers as well as service providers
and modern technology. A wireless telecommunication and information technology (IT-telecom)
system should be designed for the communication needs of mobile users (likely to reach peak
levels during natural disasters). In this article, we will introduce IT-telecom models based on 5th
generation mobile network (5G network) that meet the criteria of flexibility, resiliency, stability,
and efficient use of resources at a reasonable cost, applied in minimizing the impact of natural
disasters before, during, and after occurrence.

1. SO LUQC TiNH HINH THIEN TAI hay hoai cudc séng con ngudi trén toan thé
TAI VIET NAM gigi. Mot trong nhirng vung bi anh hudng
thién tai nhiéu nhét 1a Viét Nam, noi ma hang
nam, thién tai (gdm dong dat, bio, i lut, tricu
cudng, sat 1o dat, 16¢ xody va han han) di va

Trong nhitng ndm gén day, ctir sau mot tudn,
khong khé dé tim thay nhiing ban tin vé nhiing
canh tuong tham hoa tu nhién dang tan pha
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dang anh huéng nghiém trong dén doi song
cia hang triéu con ngudi. T nim 2005 dén
2014, trung binh hang nim & Viét Nam c6 dén
khoang 649 dot thién tai xdy ra. Trung binh
hang ndm Viét Nam phai ganh chiu 469.526
ngdi nha bi pha huy, 174.653 ngdi nha bi hu
hong, va khoang 2.715 thiét hai vé tinh mang
con ngudi do tit ca cac tham hoa ty nhién giy
ra [1]. Toéng thiét hai vé kinh té trung binh
hang nam (tir 2005 dén 2014) wdc tinh khoang
5,2 ty USD [2].

Nghiém trong hon d6 1a tan suit va cuong
dd cia cac tham hoa ngay cang ting va toi té
hon do nguyén nhan cta bién d6i khi hau va
su nong lén toan cAu. Thién tai nhu 1ii lut, bio,
chay ring, dong dat, dang tin cong Viét Nam
v6i tan suét cao va mac do thiét hai 16n. Hé
quéa 13 nhimng tic dong nghiém trong dén san
xuat, doi song va moéi truong. Nhiét do va muc
nuée bién ding cao s& gdy ra ngap lut va do
min cia nude d6 co thé giy nhirng tac dong
tiéu cuc doi voi nong nghiép va rii ro cao cho
nganh coéng nghiép va cc hé théng kinh té xa
hoi trong twong lai. Bién dbi khi hau di, dang
va sé tiép tuc din dén nhirng thay doi toan dién
va siu sdc trong phat trién toan cau va an ninh,
dac bi¢t la nang luong, nudc, thuc phém, xa
héi, cong vigc, van hoa, kinh té va thuong mai.
Theo udc tinh, khoang 10 - 12% dan sd Viét
Nam s€ bi tdc dOng tryc tiép ctia bién déi khi
hau véi ton that khoang 10% GDP vao cubi
thé ky 21 [3]. Xem xét tai Binh Duong (mién
Nam) va Da Ning (mién Trung), 1a 2 tinh c6
tiém luc va stc bat kinh té kha manh 1am vi du
dé thiy rd murc d6 thiét hai nghiém trong do
thién tai gy ra.

Tinh Binh Duong cdc ndm qua da hung
chju nhiéu trdn mua 16n kém theo gidng bio,
16¢ x04y, sat 16 dit va triéu cudng véi tan suat
ngay cang cao hon, thiét hai nhiéu hon, va sd
khu vire bi anh huéng ngay cang nhiéu hon. Vi
du, theo sb liéu théng ké trong nam 2015,
thién tai da lam 1 nguoi chét, 4 ngudi dan bi
thuong, 13 ngdi nha bi pha huy, 287 ngo6i nha
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bi tbc mai, 4 phong hoc bi hu hong, 17,83 ha
cay cao su bi huy hoai, 282,05 ha lua va hoa
mau bi ngap lut, 7,4 ha ao ca bi ngap nudc, va
5.062 gia stc va gia cam chét, thiét hai kinh té
wdc tinh khoang 8,057 ty dong [4]. Hon nita,
theo Ban chi dao phong chdng thién tai va tim
kiém ctru nan cua tinh Binh Duong, ¢ 40 khu
vuc sat 10 bén bo song Sai Gon kéo dai tur
Thanh phd H6 Chi Minh qua dia ban tinh Binh
Duong [5]. Nhitng vin dé sat 16 da lam anh
hudong nghiém trong dén doi séng cua ngudi
dan séng xung quanh. Tl nhimg van dé nay,
Uy ban nhan dan tinh Binh Duong vira ban
hanh chi thi s6 08 /CT-UBND vé ting cudng
nang cao ning luc phong chdng thién tai va tim
kiém cru nan trong giai doan 2016-2020 do
dién bién phic tap, bat ngd, va nguy hiém cta
bién d6i khi hau toan cau, thoi tiét va thién tai.
Nghiém trong hon, ndm & mién trung Viét
Nam, noi bj tac déng manh nhat béi bién d6i
khi hau toan ciu, thanh phé Pa Ning hau nhu
bi anh huong khic nghiét boi thién tai bao
gom khong chi cac con bdo va lii lut, ma con
han han kéo dai. Xét vé bio va li lut, trung
binh mdi nam, thanh ph Pa Nang phai hing
chiu hon 9 con bao va 3 con lii. Mic du da co
nhidu nd lyc trong viéc ning cao ning luc
phong chéng thién tai va tim kiém ctru nan, sd
ngudi thuong vong, co s ha ting bi hu hong,
va cac tau danh ca bi chim ngay cang tang sau
mdi nam. Dic biét, tr ndm 2005 dén 2013, da
¢6 hon 100 ngudi chét, 200 nguoi bi thuong,
hon 100 tau thuyén danh ca bi chim, va
khoang 150.000 ngdi nha bi hu hong do cac
con bdo va lii lut. Udc tinh trong 9 ndm (2005-
2013), thiét hai kinh té khoang 8.500 ty dong,
bao gdm cac hu hong ciia hé théng giao thong
van tai, nong nghi¢p, lam nghi¢p, va ngu
nghiép. Hon nita, lién quan dén han han, c6 4
ky han han khic nghiét trong cac nim 1988,
1990, 1998, va 2002 khién hon 700.000 ngudi
dan thiéu ngudn cung cip nudc sinh hoat, hang
ngan nha may san xuat va cac dich vu hoat
dong ngung tré. Gan day, sb ngay va thang co
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nhiét do cao hon 35 d C da tdng qua cac nam,
nguyén nhan chinh 1a do qua trinh do6 thi hoa
nhanh chong & thanh phd Pa Ning. Tai Pa
Néng va cac tinh khac & mién trung Viét Nam,
do nhitng dién bién phirc tap, bat ngo, va nguy
hiém cao cta thién tai, nhitng ngudi ung ctru
tién phong, co quan ctru hd ciru nan, t6 chiic
bao dam an toan cong cong, nhan vién chinh
phi va cu dan ludn ludn duoc yéu cau phai sin
sang dé dbi pho voi cac tinh hubng khan cip
do thién tai gay ra nham giam thiéu tac hai khi
xdy ra tham hoa.

Cho dén nay, nhitng nd lyc dé giam thiéu
nhitng anh huéng cia thién tai chu yéu tip
trung vao viéc cai thi¢én ngan ngura va ing pho
bang cach cung cip cac khoéa huan luyén cho
nguoi dan va nhitng nguoi rng pho tién phong
cia ving bi anh hudéng. Viéc tich hgp huén
luyén 1a nhitng hoat dong nham xay dung ning
luc trong quan 1y thién tai va cung cip thiét b
may moc du phong cho viée img pho khin cap
[6]-[7]. Tuy nhién, tit ca cac chuong trinh va
nd lyc nay ciing sé khong dat hiéu qua cao néu
khong dau tu trién khai cac ing dung va dich
vu cong nghé thong tin va vién thong khong
diy (CNTT&VT) hién dai dua trén nén tang
mang 5G nhim giam thiéu anh hwéng coa
thién tai.

Trong bai viét ndy, Phan 2 sé& trinh bay vai
tro cta hé théng CNTT&VT trong giam thiéu
tac dong cua thién tai. Sau do, mot ) giai
phap kha thi itng dung CNTT&VT dua trén
nén tang mang 5G vao viéc giam thiéu tac
dong cia thién tai s& dugc dé xuat trong Phan
3. Phan 4 s& gioi thiéu mot hé thdng
CNTT&VT duge trién khai véi thiét ké don
gian nhung hiéu qua. Cudi cung, ching toi két
luan bai viét trong Phan 5.

2. VAI TRO CUA HE THONG

CNTT&VT TRONG GIAM THIEU TAC
PONG CUA THIEN TAI

Vao nam 2015, ngay sau khi tham hoa dong
dét xay ra ¢ Nepal 1am chét va bi thwong hon

8000 nguoi, Facebook da gidi thiéu trng dung
“Nepal Earthquake — Facebook safety check”
(Pong dit & Nepal-Xac nhdn an toan trén
Facebook) dé hd trg két ndi nhitng ngudi bi
anh huong trong tham hoa, ma néu khong co
n6 thi ciing khong thé c6 két ndi truyén thong
can thiét nao khac. Tuy nhién, bat chap nhiing
nd luc ciru ho trén dién rong, nhiém vu so tan
dd khong hiéu qua, va viéc thiéu thong tin lién
lac & ving xa d3 tao ra sy hon loan tham chi
cao hon & cic cong doéng cu dan bi anh hudng
truc tiép.

Khi thién tai xay ra, két ndi lién lac co ban
duogc duy tri s€ tao nén huyét mach cua su
song. Noi cach khéc, giai quyét van dé vé yéu
cau truyén théng cdp bach khi thién tai xay ra
vol xu hudng ngay gia tdng, ddc biét trong
nhitng viing dé xay tham hoa & cic nudc dang
phét trién néi chung va Viét Nam néi riéng, s&
ciru song duoc rit nhidu ngudi. Hé théng
CNTT&VT dong vai tro quan trong va hiru ich
trong toan bd qua trinh quan 1y thién tai, tor hé
thong canh bao sém hoic phuong tién truyén
thong (radio, TV, SMS) dén hé thong thong tin
dia 1y (GIS), nham nhanh chéng trién khai tmg
pho va phuc hdi sau tham hoa.

Dé nhanh chéng tng pho va phuc héi tir cac
tham hoa, cac to chtrc quan 1y thién tai phai
phdi hop chit ché, dong bo voi cac nha diéu
hanh mang di dong va/hodc cic nha cung cap
trang thiét bi cong nghé [2]. Tuy nhién, tham
hoa thuong gay ra sy gian doan nghiém trong
dén mang lu6i truyén théng va hé théng cung
cap ning luong, diéu nay lam cho viéc phdi
hop, déng b nham phuc hdi nhanh chéng va
duy tri hé théng CNTT&VT 13 mot nhiém vu
day thir thach. Diéu nay s& dat duoc bang cach
thiét ké mot hé thdng CNTT&VT hd tro két
ndi va du bao lién tuc véi cac thudce tinh nhu:
chit lwong phu hop; Gng phdé va phan hoi
nhanh; 6n dinh va d6 tin ciy cao, tu t6 chirc va
tu cung cp nang luong; dé dang tich hop, kha
ning két ndi va bao phu cao; thu thap, phin
tich va xtr Iy dir liéu nhanh choéng, chinh xac.
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Trong nhitng nd luc dé han ché rui ro va
tang cuong nang luc quan ly moi truong va
thién tai dua trén hé théng CNTT&VT, ca
nuée da trién khai rit nhiéu tram quan tric vé
khong khi (26 tram), nude (56 tram) va nudc
bién (06 tram) duogc 1ong ghép v6i mang quan
trac khi twong, thily vin va hai vian mot cach
hiéu qua. TAt ca cic tram quan tric va diém
quan tric truyén s liéu tu dong vé Trung tAm
Quan tric mdi trudng cia Toéng cuc Moi
truong [8].

Do diéu kién dia 1y, hau hét cac tinh mién
Trung cia Viét Nam (nhu Quang Nam, Hué,
Quang Tri,...) ludn ludn bi anh hudng ning né
nhét boi thién tai. Két qua 13, chat luong cudc
song trong khu vuc nay 1a tuong ddi thap. Pic
biét, sau su cd 6 nhiém moi trudng bién tai 4
tinh Ha Tinh, Quang Binh, Quang Tri, Thura
Thién Hué, thu tuéng chinh pht vira phé duyét
chu trrong 1dp dit 1 tram quan tric moi trudng
tr dong quan tric moi trudng nudc bién va 1
tram quan tric moi truong khong khi xung
quanh khu Kinh té Viing Ang va ving phu
can. Du kién sé xay dung h¢ théng cac tram
quan tric mdi trudng bién gdém: Tram quan
tric nude bién tu dong, lién tuc va tram quan
tric khong khi ty dong lién tuc, xay dung hé
théng giam sat méi trudng bién 4 tinh [9].

Riéng tai Pa Nang, thang 01/2018 vira qua,
trung tim Vi mach Pa Ning (CENTIC) trién
khai 4 tram quan tric dau tién tai cac ho trén
dia ban nhdm giam sat chit lugng nuéc va
canh bao 6 nhiém & séng hd ty nhién, nhim
gidm sat va danh gia chat lugng nudc thai
cong nghi¢p, bdo vé modi truong nudc va
phong ngira sy ¢b 6 nhiém. Cac tram nay st
dung nguén nang luong mat troi, ty dong
truyén sd liéu quan tric vé hé thdng may tinh
trung tam va dua dir li€u Ién trang web cua
Trung tdm quan tric moi trudng thude S¢ Tai
nguyén mdi truong Pa Nang [10].

Tai Quang Nam, nhom tac gia Vi Thi Thu
Lan, Hoang Thanh Son thudc Vién Dia Ly,

Vién Han 1am Khoa hoc va Cong nghé Viét
Nam d3 trién khai dé tai “Nghién ctu bién
dong cua thién tai (10 lut va han han) & Quang
Nam trong bdi canh bién ddi khi hau”. Muc
tiéu cua dé tai 1a: Nhéan thic hién trang, canh
bao thién tai 1l lut, xdy dung mot hé théng hé
trg ra quyét dinh, c6 kha ning tinh toan, cip
nhat dién bién cac loai hinh thién tai giam sat
thién tai nham giam dén t6i thiéu mirc do thiét
hai do I lut va han han gay ra, phuc vu phat
trién bén vimng [11].

C6 thé thdy rang, nhitng nha nghién ciru,
cac to chirc trong nudc déu nhan dién dugc
tam quan trong cia CNTT&VT trong bai toan
giam thiéu anh hudng cua thién tai. Tuy nhién,
cac hé théng trén chi thyc hién riéng 1¢, chua
tich hop thanh mdgt hé théng canh bao chung,
da muc tiéu, va trén dién rong, cling nhu phai
dam bao tham gia vao trong toan by qua trinh
quan 1y thién tai, tir giam nhe va chuén bi, tng
pho dén phuc hoi va tai thiét.

3. GIAI PHAP HE THONG
CNTT&VT PE XUAT DUA TREN NEN
TANG MANG 5G

3.1. Muc tiéu

Hé théng CNTT&VT duoc thiét ké nhu
mo ta trong Hinh 1. Hé théng dua trén co so
ha tang thong tin truyén thong mang 5G — la
mang di dong thé hé tha 5 dap mg cac tiéu
chi cao vé chat lugng ciing nhu nhu ciu
truyén thong moi lic — moi noi caa luong 16n
nguoi dung va thiét bi trong ky nguyén coa
nén cong nghiép 4.0. Pé cung cip tinh linh
dong trong khi dam bao chi phi thip,
CNTT&VT dua trén nén tang mang 5G la sy
két hop clia cic mang cam bién khong diy
(WSN — Wireless Sensor Networks) [12],
mang  khong day dang Iluéi (WMN —
Wireless Mesh Networks), cac mang di dong
ad hoc (Manet — Mobile Ad hoc Networks)
[13], va cdc mang di dong (MCN — Mobile
Cellular Networks), mang IoT trén nén ting
Internet, mang truyén thong tir thiét bi dén
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thiét bi (D2D — Device-to-Device) [14], mang
cta cac thiét bj bay khong ngudi lai (UAV —
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Hinh 1: M6 hinh CNTT&VT dua trén nén ting mang 5G
V6i cdc cong nghé truyén thong tin hién dai

Hé thong duoc thiét ké s& dam bao dap ung
nhanh chéng va kha ning chuyén phat noi
dung c6 dung lugng cao, kha nang twong tac
cao, két néi manh mé va dd tin cay cao, voi1
rang budc phi hop vé yéu ciu luu luong.
Nhirng kha ning nay cia hé théng c6 thé gitp
ca nha quan ly thién tai va cu dan nhanh chong
nam bat dugc nhitng nguy co va rii ro ciia mot
tham hoa dé dua ra quyét dinh phu hop va kip
thoi. N6 ciing c6 thé giup theo ddi nhirng thay
doi chi tiét trong tat ca cac giai doan cia tham
hoa dé quan ly tot hon. Piac biét, kha nang
khoi phuc ctua hé théng 1a didu can thiét cho
nhirng nguoi tng pho ti€n phong, nhiing nguoi
bi thuong ngay thoi diém d6, va tat ca cac cu
dan bi anh hudng, day 1a nhitng ngudi can
duoc phdi hop tng phé, yéu cau hd tro, tiép
can thong tin va lién hé vdi ban be, gia dinh,
va nguoi than.

3.2. Mt s6 giai phap

Mot hé théng CNTT&VT hiéu qua phai
dam nhiém nhiing cong viéc nhu dugc mo ta
trong Hinh 2. Hé thdng phai cung cip thong
tin dit li€u toan di¢n va nhanh chong dé hd tro
gidm sat va canh bao kip thoi cac van dé vé
thdm hoa cling nhu danh gia muc d§ cuia tham
hoa khi xay ra; thong tin dir liéu phai 1a cac
dang thong tin d& ndm bat trén cac phuong tién
dai chiing (loa bao, truyén hinh, tin nhin) va
tmg dung truc tuyén (website, mobile app,
SMS, email ...). Hé thong phai giam sat lién
tuc va chit ché nhim xac dinh nguyén nhan va
du doan phuong hudng cac tham hoa tiép theo,
danh gia dugc tinh trang van dé, du bao sém
nhit va chinh xac nham théng bao kip thoi cho
cong ddng, co quan chuyén trach hd tro hoach
dinh chinh sach va giai phap phong chdng thiét
hai tir thién tai. Mot s6 mo hinh giai phap cong
nghé va ky thuat dugc dé xuét cho hé thng
CNTT&VT s& dugc trinh bay trong cac phan
tiép theo.
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(- Bién dong dia chét )
« Luong IT]U’a
+ Thay 66i dia hinh

« Cam bién da dung

dung tri tué nhan tao
* Hoach dinh chinh sach

the thoi va lau dai !

~ Hé théng

« Mang cam bién khong day
«Thiét bi khéng ngurai 4i,
UAV )
» Thu thap, guan trac dir
R iéu lién
Canh bao

giam sat & \
quan ly trwe

n 1y
ven « Dién toan dam may

\ /
. -

Hinh 2: Nhitng céng viéc chinh trong mé hinh hé thong CNTT&VT dé xudt

3.2.1 Sir dung va trién khai cong nghé
cam bién trong cac tram quan tric

Hé thong CNTT&VT dya trén nén tang
mang 5G s dugc tich hop cac tram quan tric
méi va két ndi v6i cac tram quan tric da co,
ddng thoi ting cuong cong nghé va thiét bi
cam bién chat lugng dé danh gia, theo doi va
du béo trudc tinh hinh bién doi ngdy cing
phuc tap cia moi truong, khi hdu. Cac cam
bién duoc st dung phai phi hop cho tirng tmg
dung, moi truong va khu vyc dia hinh. Vi du,
thién tai sat 1o dét xay ra ¢ cac loai dia hinh
khac nhau (song subi, ao hd, ddi nai, ven bién)
thi nguyén nhan, tinh trang va dién bién ciing
rat khac nhau. Nhu vay, hé théng CNTT&VT
dé xuit phai st dung loai cam bién phu hop
cho ting nhi€ém vu va cach thic trién khai
(loai cam bién, gia thanh, d6 chinh xac do dac,
cach van hanh trién khai); phai c6 cong suét
thp, hoat dong lau dai trong moi truong bat
ky; c6 kha nang hip thu cic ngudn ning lugng
xung quanh (gi6, mat troi) dé kéo dai thoi gian
hoat dong.

Viéc trién khai la“ip dat cac tram quan tric
cam bién cling dugc chi y trong hé thong

CNTT&VT dugc dé xuit. Nham giam sat hi¢u
qua va chinh xac, cling nhu hd tro du bao tic
thoi tham hoa, cac tram quan tric dugc dé xuat
s& bao gdm nhiéu mo hinh khac nhau, c6 thé 1a
¢ dinh va co dong. DPéi voi loai ¢d dinh, cac
tram duoc ldp dit ngay tai vi tri thuong xuyén
bi sat 16, bo cam bién do dac va bd giao tiép vO
tuyén s& duoc tich hop chung. Loai co dong sé&
gom trén miat dat va trén khong trung. Trén
mit dat c6 thé trién khai trén cac phuong tién
cong cong, co dong trong trién khai lap dat
nham linh hoat thay d6i phu hop vé6i nhiéu loai
dia hinh, cling nhu tan dung cac mo hinh mang
truyén thong tin linh hoat tir thiét bi dén thiét
bi. Song song d6, trén khong trung, hé thong
sit dung cic thiét bi bay khong nguoi lai
(UAV) dé giam sat va truyén thong tin tir trén
cao co tich hgp ung dung voi 1 trinh bay hop
1y (nang lwong tiéu thy thip va do phu rong).

3.2.2 Cong nghé mang vién thong khong
day tAm xa

Nham trién khai va két ndi cac hé thdng
cam bién va cac tram quan tric trén dién rong,
hé théng CNTT&VT duya trén nén tang mang
5G s& 1a mot mang ludi truyén thong tin khong
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day toan dién, cho phép dé dang tich hop cac
cong nghé két ndi khong day hién dai va hiéu
qua, vi du nhu mang vo tuyén két ndi dién
rong — LoRaWan, NB-IoT; mang vo tuyén
cong suat thap — Bluetooth, Xbee, ZigBee;
mang di dong thé hé méi — 3G/4G/5G, Internet
tbc do cao — WiFi. Ngoai ra, hé thong

CNTT&VT c6 thé dugc mo rong tiy theo kich
ban tng pho va khéi phuc bing cach sit dung
m6 hinh mang v6 tuyén gém ciac UAV ddng
thoi st dung cac cong nghé mang két ndi van
vat (IoT) dam bao trién khai nhanh, linh hoat,
da pham vi trong thyc té nhu duge mo ta trong
Hinh 3.

»e \ Tram chuyén tiép
théng tin

Cam bién

Q x Tram bay khong

ngwo’l lai

—_—
—_—
—_—
—_—
—_—
—_—

p—
—_—
—_—

Cam bién

Hinh 3: Kha ndng mé réng nhanh, linh hoat, da pham vi ciia hé thong CNTT-VT

3.2.3 Cong ngh¢ mang két ndi van vat va
dién toan dam may

( Kha nang mé réng >

) -7 _ { Khé nang két néi >
B\ -
vr-]( = g ———————- < Kha ndng twong tac >
™,

a T T T e ( Kha nang x@ Iy, tinh toan >
INTERNET(5 T (kna néing phan tich, danh gia, théng k& )

%THINGS~ ~ _ N )
HING>E -

Kha nang luu triv >

CKhé nang bdo mat, phan tang, quan |y>

Hinh 4: Nhitng loi diém khi vmg dung dién
toan dam mady va IloT trong hé thong
CNTT&VT diea trén nén tang mang 5G dé xudt

Su phat trién cua cong nghé IoT dang thic
day nhing giai phap mai vé giam sat va danh gia
moi trudng khi hau, hd trg cho cong tac phong
chéng thién tai cho cac quéc gia, dac biét 1a ¢

Viét Nam, mot trong nhitng nudc dang chiu anh
hudng nang né nhit boi bién doi khi hau va thién
tai thuong xuyén. Nhitng loi diém ndi bat khi
ung dung dién toan ddm may va loT trong hé
thong CNTT&VT dua trén nén tang mang 5G dé
xuét duge mo ta trong Hinh 4.

4

—— |
—

- Dla hinh

Giao dién

5 ung dun
Cam bien g dung

Hinh 5: M6 hinh truyén nhan div liéu trén
nén tang vmg dung ciia dién todn dam may
trong hé thong CNTT&VT
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Pé mg dung hiéu qua cong nghé IoT va
dién toan dam may, hé théng CNTT&VT dé
Xuét phai tich hgp mot hé co s& dir li¢u truc
tuyén toan dién trén nén tang dién toan dam
miy ma khong can trién khai lap dat bat ky
thiét bi may chu nao nhu trudc day. Tat ca cac
dir lidu tr mang ludi quan tric s& dugc thu
thap va luu trir tai trung tdm dir liéu nay nhu
duoc mé ta trong Hinh 5. Hé thong giam sat va
danh gia bién d6i moi trudng, khi hau s& dugc
tdng cuong va cai thién vé1 do chinh xac cao
khi rng dung cac mo hinh tinh todn mdi va
phan tich dir liéu 16n (big data analytics) [19];
cung cap kha ning phan tich, du bao va phan
héi tirc thoi bang cach tng dung cac giai thuat
xr ly tin hiéu manh mé& (advanced data
processing algorithms) va cdc mé hinh téi uu
héa thoi gian thuc (real-time optimization)
[20], [21] nhdm hd trg cho cic co quan ban
nganh ra quyét dinh chinh xic va nhanh
chong. Cac thong tin va dy bao tdc dong cua
bién d6i méi trudng va thién tai dugc truy xuat

—_—
—

Co s¢ dit liéu trung tim

Xir I va phan tich dir hiéu

mot cach chinh xac va kip thoi bang ngudn co
s& dir liéu truc tuyén tin cdy da duoc thu thap
tir cac tram quan trac; két hop v6i cac mé hinh
tri tu¢ nhan tao [22], phan tich dir li¢u dé hd
tro va tao co so tién dé cho cac hoach dinh va
chinh sach vé 1au dai.

Céc ung dung tryc tuyén (vi du nhu web-
app va mobile-app) cling dugc xay dung va
phat trién trén nén tang dién toan ddm may st
dung hé théng co s& dir liéu truc tuyén, cung
cap thong tin hién trang tirc thoi vé bién doi
moi trudng, va cac du bao vé thoi tiét, thién tai
c6 thé xay ra cho tit ca moi nguoi (tir co quan
chinh phu, vién nghién cuiu, td chuc, doanh
nghiép va cong dong dan cu). Cac Gmg dung s&
hién thj truc quan két qua bang cac giao dién
phu hop véi tat ca nguoi sir dung, cho phép
tiép cAn va giam sat tinh trang méi trudng cu
thé rd rang, cung cap dir liéu tryc tuyén cho
cac nha hoach dinh chinh sach va co quan
quan 1y méi truong, co quan phong chéng
thién tai (Hinh 6).

Hinh 6: Ung dung triec tuyén hé tro phong chong thién tai
ung dung trén nén tang dién toan dam mdy

4. MOT Vi DU PIEN HINH

Trong phan niy, mot hé¢ théng CNTT&VT
dién hinh va hiéu qua duogc thiét ké va trién
khai nhdm giam sat, phat hién va canh bio sém
thién tai tai Quang Nam, mdt trong nhiing tinh
bi thiét hai nang do thién tai gay ra tai mién
Trung, Viét Nam. Noi dung thiét ké va trién
khai hé théng dugc tham khao tir tai liéu [23].
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4.1. Muc tiéu va yéu cau

4.1.1. Muc tiéu

Thiét ké va trién khai mot hé thong
CNTT&VT c6 cac chirc ning cam bién, giao
tiép truyén thong, luu trir, xir 1y, hién thi dir
liéu cam bién va canh bao vé lugong mua, tdc
do6 va hudng gio, muc nudc, va sat 1o dét/d(f)ng
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dat & Quang Nam. Céc két qua thyc nghiém co
thé giup chinh quyén dia phuong va ngudi dan
c6 nhitng giai phap quan 1y phu hop nhim
giam thiéu céc tac hai do thién tai gy ra.

4.1.2. Yéu ciu hé thong

Hé théng CNTT&VT duge thiét ké bang
cach tich hgp mang cim bién khong day
(WSN) va mang di dong (MCN). WSN duoc
trang bi cac nut cam bién dé nim bét nhiing
bat loi tu nhién nhu bio, lut, va sat 16 dit/dong
dat thong qua cac cam bién thoi tiét, myc nude
va rung chan. Cac cam bién thoi tiét dam nhan
viéc theo doi lvong mua, hudng va tbc do cua
gid; cam bién muc nuée ngang va doc duogc su
dung dé quan sat Iii; va cac cam bién rung
chén 1a dé do rung dong mit dit dé phat hién
sat 16/dong dat. T4t ca cac cam bién duoc két
ndi dén cdc mo-dun GPRS. Dit lidu cam bién
s& dugc goi dén may chu thong qua GPRS cua
MCN. May chu luu trit, phan tich, xtr 1y cac
dir liéu cam bién va kip thoi canh bao cho
chinh quyén dia phuong va nguoi dan (néu
can) vé cac dién bién xdu cua thién tai tai
Quang Nam. Hon nita, mot coéng théng tin
dién tir dugc thiét ké tai may chu dé hién thi
dir liéu duoc cam bién ¢ dang biéu dd dé thuan
tién trong viéc giam sat thoi gian thuc. Trong
thiét ké nay, thiét bi dugc st dung duoc cung
cap boi Libelium véi chat lugng cao ciing nhu
cac giai phap va hd tro ky thuat tot.

4.2. Kiém thir va khao sat vi tri lip dit

Trude khi trién khai thuc té, cac cam bién,
board mach chirc nang va md-dun GPRS duoc
kiém thir trong phong thi nghiém. Libelium hd
trg cong thong tin https:/thingspeak.com nhur
mot may cht 4o mién phi, cho phép kiém thir
thong qua phuong thic POST cua giao thic
http dugc gui tir cac cam bién, board mach va
mo-dun. Chung to1 su dung
https://thingspeak.com d¢ kiém tra dit liéu cam
bién nham dam bao rang dir lidu duoc guri va
nhan chinh xic. Cong thong tin dién tir nay
ciing cho phép ching t6i diéu chinh va chuan

héa dit liéu cam bién trude khi trién khai chinh
thtc qua cong théong tin  dién tor
http://www.ictsolutions.com.vn.

Song song voi kiém thtr 1a qué trinh khao
sat vi tri lép dat cac tram cam bién. Xac dinh
vi tri cac tram cam bién 1a cong viéc rat quan
trong, vi tri cac tram cam bién duoc chon phai
thoa mén 3 yéu t6 sau: 1) 1a noi rat d& bi anh
huodng boi thién tai voi mire do thiét hai 16n, 2)
1a noi dam bao két ndi cho truyén thong giita
cac board/md-dun cam bién cia WSN dén cac
tram nén trong MCN, va 3) dugc su hd tro cia
nguoi dan, vi duy, trong viéc st dung nguén
dién cua ho, bdo quan thiét bi, thong bao khi
tram gap su ¢d, v.v. Sau khi khao sat 6 diém
tai dap thuy dién Song Tranh, Huyén Pha
Ninh, Xa Dai Dong - Huyén Dai Loc, TP Hoi
An, Ha Lam - Thang Binh, X3 Dién Hoa -
Huyén Di¢n Ban, chung t61 da chon 3 vi tri
gdbm TP Hoi An, Ha Lam-Thiang Binh va Xa
bi¢n Hoa - Huyén Dién Ban.

4.3. Trién khai hé thong CNTT&VT

“QUANG NAM
‘ﬁ

N
WAGR 2 i \ Server

A wevenT2 e +(((')))

2%y

=z
2
=

I P\

R3 Base Station ]_]

/ ~
-

VES

* WEVE!

Z

NT 1 N ~
o WAG

WEVENT 3

Hinh 7: M6 hinh hé thong CNTT&VT dwoc
thiét ké va trién khai tai Quang Nam

Hé théng duoc thiét ké va trién khai tai
Quang Nam nhu dugc mo ta trong Hinh 7. HE
théng gébm nhom cac cam bién, board mach
chinh thu thap dir liéu cam bién, mo-dun hd
trg giao tiép GPRS, va may chu duoc thué cho
phép trién khai webportal tai trang
http://www.ictsolutions.com.vn.

Cu thé, cac board WEVENT1, WEVENT2
va WEVENT3 thu thdp dir li¢u cam bién muc
nudc ngang va doc va cam bién rung chén; cac

11
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board WAGR1, WAGR2 va WAGR3 thu thap
dir liéu cam bién luong mua, hudng va tde do
gi6 cia mo-dun thoi tiét WS- 3000. Céc board
mach nay déu duge trang bi mo-dun GPRS va
pin c6 thé sac lai dé gui dir liéu dén may chu
thong qua tram nén trong MCN. Tét ca cac
board, md-dun GPRS, va cam bién déu c6 thé

lam viéc ¢ ché do tiét kiém ning luong khi
khoéng c6 nhu cau truyén tin va do d6 ching ¢
thé hoat dong trong nhiéu thang. Trong mot sd
truong hop thuan tién, nguén dién chinh duoc
cung cip thong qua cic bd chuyén d6i phu
hop. Cac board, mo-dun cung cac cam bién
tuong trng duoc liét ké trong Bang 1.

Bang 1: Céc board, md-dun va cam bién dwoc ding trong hé thong

Nhém Cam bién Pon vi Bién d9
Muc nude doc 2 muc: 0 hodc 1 (co, khong)
Board sur kién - - - . A
(WEVENTS) Muc nudc n’gang 2 murc: 0 hodc 1 (co, khong)
Rung chan v/g 0~1(v/g)
Tbc @6 gid km/h 0 ~ 240
Board nong nghiép ; > A
(WAGRS) Hudng gio do 0~360
Pluviometer mm/h N/A

Céc board dugc lap trinh dé doc dir liéu tir
cac cam bién, sau d6, s& goi dir lidu vé may
chu qua GPRS duéi dang POST. Tao may chu,
dit 1iéu nhan s& duogc hién thi trén webportal,
ddng thoi so sanh voi mirc ngudng dé ra quyét
dinh canh bao néu co. Viéc thiét ké webportal
phai dam bao cac yéu cau nhu sau:

- Cho phép phan quyén quan ly.
- Cho phép linh hoat thém bét thiét bi/board mach.

- C6 giao dién hién thi théng s6 cac cam
bién, hién thi duoc cac gia tri cam bién lién
tuc, biéu dién cac gia tri cam bién trén do thi.
Céc gia tri doc vé phai luu lai va c6 chirc ning
xuét ra excel, ¢ chuc nang hién thi theo do thi
theo ngay, thang, nam.

- Co chuc nang canh bao, khi doc gia tri cac
cam bién ve thi so sanh v&i mirc ngudng, néu
vuot ngudng thi phai hién thi canh bdo trén
giao dién web, géi email dugc chi dinh dé
canh bdo.

- Cho phép sao luu dir li¢u thuong xuyén.

4.4. Két qua trién khai

4.4.1. Hiéu niing hé thong

Pé danh gia hi¢u nang cua h¢ théng, ta can
xac dinh ty 18 phan trim céc lan do hop 1¢ da
gdi vé hé thong trén tong so cdc mau quan trac
theo ké hoach dé ra. Sau khi thdng ké cac sd
liéu c6 duogc trén hé thong, két qua danh gia
hiéu ndng hoat dong cta h¢ thong dugc trinh
bay trong Bang 2.

Bing 2: Panh gia hi¢u ning ciia hé thong

BANG PANH GIA HIEU NANG HE THONG

A . - SO MAU SO MAU HIEU NANG

SST THONG SO QUAN TRAC DANG KY HOP LE THIfT BI (%)
1 |Cam bién muc nude doc 20,000 18,400 92
Cam bién myc nude ngang 20,000 19,000 95
3 |Cam bién rung chin 20,000 17,800 89

12



Ung dung cong nghé vé théong tin, thiét bi va hdu can trong céng tic phong, chong thién tai

BANG DANH GIA HIEU NANG HE THONG .
SST [THONG SO QUAN TRAC ;;N“éf‘? iﬁ)’?ﬁg T}ngUTIE‘Tf)
4 |Cam bién téc do gi6 20,000 18,200 91
5 |Cam bién hudng gid 20,000 19,600 98
6 |Cam bién lwong mua 20,000 19,600 98
HIEU NANG TRUNG BINH CUA HE THONG 94

4.4.2. Phén tich di¥ liéu cam bién

Dit liéu cam bién duoc thu thap trong mat
nam, tur thang 3/2016 dén 3/2017. Sau khi loai
bo dir liéu khong hop 1¢, cac dit lidu cam bién
mirc nudc thing dung va ngang, rung chin va
lwong mua dugc phan tich cu thé nhu sau.

a) Muc mede thang dimg va ngang

Trong qué trinh thu thap, dit liéu cam bién
mirc nuéc thing dimg va ngang khong co
thong tin quan trong. Trén thyc té, khong c6 sy
kién ngap lut & vi tri ciia cac tram cam bién, va
do do, ching t61 khong trinh bay thong tin.

b) PG rung chin

Trong khoang thoi gian quan sat, c6 hai
tran dong dat lién tiép duoc ghi nhan boi 2
tram cam bién tai Ha Lam — Thang Binh va

= 2 h 2 min
74.2 km

Nha May Thiry
Dién Song Tranh 2

héng Binh Distric

tg-Tam F

Hoi An. Cu thé, vao lac 22h12'50", ngay
9/4/2016, trung tim Canh bao séng than va
thong tin dong dat (EITWC) thudc vién Vat
ly dia cdu cho biét tran dong dat dau tién
3,2 3 Richter v&i do sdu chan tiéu 7km da
xay ra tai khu vuc nha may thuy dién Song
Tranh 2. Bén ngay sau do6, vao lic
14h46'21", ngay 13/4/2016, tran dong dat
thir hai 3,0 do Richter v4i do sdu chin tiéu
Skm, da dugc EITWC ghi lai tai cung khu
vuc. Hai tran dong dat nay xay ra tai khu
vuc nha may thuy dién Song Tranh 2, huyén
Bic Tra My, cach tram cam bién tai Ha
Lam — Thang Binh 55km va céach tram cam
bién tai Hoi An 90km (Hinh 8). Két qua ghi
nhan dugc md td nhu trong Hinh 9, Hinh
10, Hinh 11 va Hinh 12.

tp. Hoi An

Go NGi

= 2h 56 min

ovie]
90 km

Nha May Thiry
Bign Song Tranh 2

Hinh 8: Khodng cdch tir vi tri dong dat dén tram cam bién ¢ Ha Lam - Thing Binh

va tram cam bién o Hoi An, Quang Nam
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Graph with day to 04/08/2016 - 04/10/2016

Limit
EVENT?

Amplitude

e
8 5 1

Time : Day -Vibration Film Sensor for thread 02
Hinh 9: Dit liéu cam bién rung chan & Ha Lam — Thing Binh, Qudng Nam
tir ngay 8/4/2016 den 10/4/2016
Graph with dayto 04/08/2016 - 04/10/2016

Limit
EVENT3

Amplitude

0
] 9 10

Time : Day -Vibration Film Sensor for thread 03

Hinh 10: Di liéu cam bién rung chin & Hoi An, Quang Nam tir ngay 8/4/2016 dén 10/4/2016

14

Graph with day to 04/12/2016 - 04/14/2016

Limit
EVENTZ

Amplitude

W
1 13 ]

Time : Day -Vibration Film Sensor for thread 02

Hinh 11: Dit liéu cam bién rung ¢ Ha Lam — Thang Binh, Qudng Nam
tir ngay 12/4/2016 dén ngay 14/4/2016
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Graph with day to 04/12/2016 - 04/14/2016

Ampllitud e

Limit.
EVENTZ

12

14

Time : Dav -Vibration Film Sensor for thread 03

Hinh 12: Dit liéu cam bién rung chan ¢ Hoi An, Quing Nam
tir ngay 12/4/2016 dén ngay 14/4/2016

Tuy nhién, mot s6 board ¢ Pién Ban - Pién
Hoa d3 khong phat hién vi nhitng trin dong dat
nay xay ra trong thoi gian ngin ¢ mirc khong
cao, cac tAm chdn nim xa tram cam bién rung
chin (100km). Ngoai ra, cling c6 hai tran dong
dat khac xay ra vao ngay 26 thang 2 va 1 thang
3 nam 2017. Nhung do khoang céach tr tam
chin xa cac tram cam bién rung nén cac cam
bién khéng thé phat hién dwgc hai trin dong
dét nay.

¢) Luong mua

Luong mua dugc thé hién bang mirc trung
binh, thip nhit va cao nhat mdi thang. Nhur két
qua trong Hinh 13, lvong mua ¢ Quang Nam
chi & muc nhe, nghia la it hon 1mm/h. Tuy
nhién, luong mua rat da dang gitra gia tri
lugng mua thip nhat va cao nhat, dic biét tir
thang 9 dén thang 12/2016.

Precipitation in Quang Nam (Mm/h)
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Hinh 13: Dit liéu cam bién lwong mua
moi thang tai Quang Nam

d) Huéng va toc dé gié

Hudng va toc do gié dugc thé hién bang gia
trj trung binh, thap nhit va cao nhit mdi thang.
Gi6 6 Quang Nam chu yéu ¢ hudng dong nam,
tbc do trung binh nhe, nghia 1a tir 1 dén 5 km/h
(Hinh 14). Téc do gi6 rat da dang trong mdi
thang, dac biét la vao théng 9 ndm 2016, tu
0,8km/h (thap nhat) dén 30km/h (cao nhat)
Nhung van khong du gay hai ngay ca voi tde
do cao nhat 1a 30km/h.

Direction and speed of wind in Quang Nam (km/h)
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Hinh 14: Huéng va toc do gié tai Quang Nam

4.4.3. Nhan xét két qua

Tom lai, ching ta co thé két luan cac dir
liéu cam bién ¢ Quang Nam trong Bang 3.
Trong d0, tri s6 “1” 13 truong hop xau nhét va
trj s6 “5” 1a truong hop tét nhit. Can luu ¥
rang tinh thong ké s& cho ra két qua chinh xac
hon néu dit liéu cam bién duge thu thap trong
thoi gian dai hon, vi dy, hon 2 ndm chéng han.
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Trong bai viét nay, chiing toi vira trinh bay
mot sé md hinh hé théng CNTT-VT duya trén
nén tang mang 5G cho phép tin dung cic hé
thng quan tric hién c6 va trng dung cic cong
nghé va ky thuat méi vao viéc giam thiéu tac
dong cua thién tai. Hé théng c6 kha ning dap
g cac tiéu chi vé tinh linh hoat, khéi phuc,
on dinh, st dung hiéu qua tai nguyén véi chi

phi hop 1y, tmg dung trong gidm thiéu anh
hudng cia thién tai tur trudc, trong, va sau khi
xay ra. Cac mo hinh va vi du vé mot hé théng
duoc thiét ké trién khai 1a nhirng théng tin
tham khdo quan trong cho nguoi doc, cac don
vi, t6 chirc lién quan c6 thé dp dung va mo
rong tng dung trong thuc té mot cach tong thé
va hiéu qua trong quan ly thién tai.

Phin cam on

Nhitng nghién ctru & trén 1a két qua cia s cong
tac voi cac dong nghiép trong nude thong qua céc
du an nghién ctru thugc quy Newton va GCRF
gitra Pai Hoc Queen’s Belfast va cac Pai Hoc Viét
Nam. Téc gid xin chan thanh cadm on sy hop tac
cta cac nha nghién ctru: Vo Nguyén Son (Pai hoc
Duy Tén), Nguyén Pinh Long (Pai hoc Pdong
Nai), Nguan Trung Viét (Pai hoc Thuy lgi),

Nguyén Kim Loi (Pai hoc Nong Lam TP.HCM).
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DU BAO MUA TREN LUU VUC HO DAU TIENG TU TAI LIEU DU BAO
THOI TIET TOAN CAU PHUC VU DU BAO DONG CHAY LU PEN
VA DPIEU TIET HO TRONG MUA LU

Pinh Cong San

Trung tam nghién citu chinh tri séng va Phong chong thién tai -
Vien Khoa hoc Thuy loi mién Nam

Nguyén Viin Lanh, Luu Ngoc Thanh

Céng ty TNHH Mot Thanh Vién KTTL Dau Tiéng-Phudc Hoa

Tém tit: Mot trong nhitng nguyén nhdn gdy ra i lut & viing ha du hé Dau Tiéng la viéc xa lii
trong mia mua dé dam bao an toan hé chiva. Sau gan 40 nam khai thac vin hanh hé Dau Tiéng,
6 rat nhiéu nghién civu tinh todn lii, dw bdo lii vé ho va dé xudt cdc giai phdp diéu tiét hé hop 1y,
nham giam thiéu luu lwong lii xa vé ha du, dé giam thiéu ngdp lut cho vung ha du, dac biét la
khu viee thanh phé Ho Chi Minh.

Bai bdo tong hop két qua danh gid khd ndng dy bdo muwa tir cde mé hinh trén thé giéi ciia dé tdi
KC08.07/16-20 “Nghién ciru dé xudt gidi phdp ndng cao hiéu qua sir dung nde, dam bdo an
toan cong trinh dau méi va ha du ho Dau Tiéng trong diéu kién bién doi khi hdu, thoi tiét cuc
doan”. Nghién ciru ndy ra sodat cdc mo hinh duw bdo khi tirgng da dwoc ung dung trén thé giGi va
vng dung cho viéc dy bdo muwa & heu viee hé Dau Tiéng. Két qua tir nghién ciru dp dung dy bao
mua cho dot dap thap nhiét doi thang 11/2018 va so sanh voi so liéu quan trac mua trong luvu vuc
budc dau cho thdy mé hinh ECMWF (Trung tim chdu Au du bdo thoi tiét trung han) c6 kha
nang duw bdo tot heong muwea trung binh ngdy va thoi gian dy bdo 3 dén 4 ngay trude khi xdy ra
dp thap nhiét doi. Két qua bwde dau cho phép dw bdo dong chay dén hé va phuc vu cho viéc diéu
tiét lii mot cach hiéu qua, giam thiéu ngdp lut & ha du hé Dau Tiéng.

Summary: One of the causes of flooding in the downstream area of Dau Tieng reservoir is the
downstream flood discharge to ensure reservoir safety in the rainy season. After nearly 40 years of
Dau Tieng reservoir operation, there are many studies on flood simulation and forecasting flood flow
to the reservoir and proposing solutions for properly reservoir regulation in order to minimize the
flood discharge downstream and mitigate downstream flooding, especially in Ho Chi Minh City area.
The article summarizes the assessment of rainfall forecast ability of various models in the world
from the scientific research project KC08.07/16-20 "Research and propose solutions to improve
water use efficiency, ensure the safety of main works and downstream Dau Tieng reservoir in the
conditions of climate change and extreme weather ". This study reviewed various meteorological
prediction models in the world and applied to forecast rainfall in the Dau Tieng reservoir basin.
The results from the application of rainfall forecast for the tropical depression in November
2018 and compare with rainfall monitoring data in the basin initially showed that ECMWF
model (European Central Medium-term Weather Forecast) is capable of good forecasting
average daily rainfall prior 3-4 days before tropical depression event. Initial results allow
forecasting flood flow to the reservoir and serve for effective flood regulation and mitigation
downstream flooding of Dau Tieng reservoir.

1. PAT VAN PE giam toc do phat trién kinh t& cia mot thanh

Hang nam, 1ii lut & ha du hd Diu Tiéng, dic pho ndng dong nhat ca nudc. Mot trong nhitng

biét 1a & khu vuc thanh phé HS Chi Minh ¢a nguyén nhan gdy ra Ii lut 6 ha du ho Dau
gy thiét hai to 16n vé co s& ha ting va lam Tiéng la viéc xa It trong mua mua. Thém vao
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d6, mua 1én tai chd va sy xAm nhap cua thiy
triéu cuong bién Pong, da tao ra nhitng dot 10
lut ndng né ¢ vung ha du [[1]].

Dong chay 1 chiu tac dong cua rat nhiéu
nhan t6 nhu mua, nhiét d9, d6 am, khi hau, dia
chét, thd nhudng, thaim phu thuc vat va cac
hoat dong cua con nguoi trén luu vuc... Trong
d6, nhan td dia chat, thd nhudng, tham phu
thyc vat it co su thay doi. Nén sy thay doi cta
ché do dong chay, ngudn nudc theo thoi gian
chi yéu do cac yéu t6 khi hau quyét dinh, dic
biét 1 mua, sau d6 1a tac dong ciia ngudn nude
du trit trong cac tAng chira nude trong luu vue.
Mua Ii trén song Sai Gon duogc xac dinh tir
thang 7 dén thang 11. Hai thing 6 va 7 1a thoi
ky chuyén tiép giita mua lii va mua kiét. Trong
mua 1i cic thang 8, 9 va 10 1a cac thang co
luong dong chay 1 16n nhit va dinh 1i thuong
xuét hién.

bé giam thiéu 1 lut cho vung ha du, trong
d6 6 thanh phd HO Chi Minh, nhiéu giai phap
da dugc nghién clu, dé xuét nhu chuyén la
sang song Vam Co, phan Iii qua rach Tra, lam
hé diéu hoa dé cham 1ii, ddp dé ngin i, ning
cao dap dé nang cao dung tich phong li
v.v...[[2]]. Tuy nhién, c4c gidi phap phi cong
trinh con it dugc nghién clru.

Dbi voi luu viue hd Dau Tiéng, thoi gian
van hanh phtc tap nhat trong mua 1 13 khi hd
da tich nude dat cao trinh thiét ké (+24,40 m),
nhung do tac dong tir bdo hay ap thap nhiét
d6i, thoi gian nay thudng xuét hién cic hinh
thé thoi tiét gdy muwa 16n, nén viéc tinh toan
va diéu tiét 1d can dic biét quan tam dam bao
an toan cong trinh, phong va gidm ngap lut
cho ha du. Theo quy trinh van hanh lién hd
chta luu vyc séng Pong Nai trong d6 c6 hd
Dau Tiéng cta Thii twéng Chinh phi nim
2016 (diéu 12) di quy dinh vé van hanh giam
li cho ha du d6i v6i hd Dau Tiéng
[[4]]: “Trong truong hop cé bdo khan cdp
hodc dp thap nhiét d6i trong ving, vin hanh
hé véi lwu lwong xda nhé hon lwu lheong i

dén, nhung luu leong khong quda 200 m’/s va
muc nwée ho khong vieot qud cao trinh 25,10
m”. Vi vay, viéc du bao mua dé du bao dong
chay dén trong giai doan cudi mua i la rat
quan trong. Néu khong du bao duoc, vi 1y do
an toan, hd s& xa nudc véi luu luong qua 16n,
lam thiéu hut nuée sir dung cho giai doan sau.
Nguoc lai, néu hd x4 nude véi luu luong qua
nho, din dén muc nude trong hd vuot qua
muc nudc ding gia cudng, gy mat an toan
ho cha.

2. PHUONG PHAP NGHIEN CcUU

Nghién ctru st dung phuong phap thu thap
tai liéu, phan tich va théng ké sb liéu du bao
mua cia cac mo hinh dy bdo khi tuong da
dugc ung dung trén thé gioi. S6 liéu du bao
mua duogc trich xudt tir cdc md hinh du bao, so
sanh voi s6 liéu thuc do mua cta 13 tram trén
luu vue hd Dau Tiéng. T toa d0 cua cac tram
do mua, st dung phuong phap da giac
Theissen dé tinh toan dién tich anh hudéng cua
ting tram va tinh toan lugng mua cua luu vuc.
Céc tham sb théng ké dugc su dung dé so sanh
va danh gia twong quan giita s liéu du béo va
thue do.

2.1. Hé¢ sb twong quan Pearson (r)
(Correlation coefficient)

Hé sb twong quan (r — cong thirc 2.1) cho
phép danh gia mdi quan hé tuyén tinh giira tap
gia tri dy bao va tap gia tri quan tric. Gia tri
ctia nd bién thién trong khoang -1 dén 1, gia tri
tdt nhat bﬁng 1. Gia tri tuyét ddi coa hé sd
tuong quan cang 16n thi mbi quan hé tuyén
tinh giira hai bién cang chit ché. Hé s tuong
quan dwong phan anh méi quan hé cing chiéu
(déng bién); nguoc lai, hé sb twong quan am
biéu thi mbi quan hé nguoc chiéu (nghich
bién) giita du béo va quan tric.

e - nz?:Ltm[—"o"l.:-ti[— ) : @.1)

.\!E[ZLKDI:- a)* ,\!E[:JPL" m?

Trong cac cong thic tir (2.1) dén (2.3), cac
ky hiéu duoc dung gom: n 1a d6 dai sb lidu
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quan tric, Oi 1a gia tri sb liéu quan tric (thuc
do) thtr i; Pi so0 li€u tinh toan (du bao) thir 1, va
0 va P la binh quan so liéu quan trac va tinh
toan (i= 1 dén n).

2.2. Hé sb hiéu qua mé hinh R* (model
coefficient of efficiency)

Hé sb hiéu qua mo hinh (model coefficient
of efficiency NSE - R? — cong thirc 2.2), danh
gia mic d6 lién két giita cac gid tri du bdo va
thuc do. Hé sb nay dugc dé xuét boi Nash va
Sutcliffe (1970).

(i3 D
NSE = R = 1 — Liza(0i= Pi)

2.2
EEI:L(':"[_ g)? ( )

2.3. Sai s6 tuyét déi trung binh MAE
MAE =23 |0, — P,| (23)

Gia tri MAE nam trong khoang (0,+c0). MAE
biéu thi bién d6 trung binh cta sai s6 mé hinh
nhung khong noéi 1én xu hudng 1€ch cua gia tri
du bio va quan tric. Khi MAE = 0, gi4 tri cta
mod hinh hoan toan tring khép voi gid tri quan
tric, mo hinh dugc xem 1a “ly twdéng”. MAE
cang tién toi gia tri 0, mo phong cang tot.

3.KET QUANGHIEN CUU VA THAO LUAN
3.1. Lira chon céc md hinh du bao thoi tiét
3.1.1. Cic moé hinh dir bdo va lua chon mé hinh

Ngay nay thong tin dur bao thoi tiét duoc chia
s& rong rdi qua mang Internet tir nhiéu ngudn
khac nhau nhu: http://www.accuweather.com;
http://wunderground.com;  https://weather.com;
http://weather.weatherbug.com;
http://intellicast.com;  https://www.windy.com;
https://freemeteo.vn, cic Website cung cap thong
tin dudi hai hinh thirc mién phi va c6 tra phi.

Tuy nhién, tong két kinh nghiém mg dung
cac thong tin du bao cua cac don vi trong nudc
cho thiy trang web https:/www.windy.com
dang dugc st dung rong rai va cé do tin cay
cao. Trong website cua Vién Quy hoach Thuy
loi [[5]] cling c6 muc dy bao mua dai han va
ngin han st dung ngudn dir lidu tir
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https://www.windy.com. Trong bdo cdo cua
Trung tim quy hoach va diéu tra tai nguyén
nuée quc gia (B6O TN&MT) “Tong quan vé
stt dung mo hinh md ngudn mé véi dir liéu
mua toan cau trong dy bao nguén nudc mat tai
Viét Nam” cho biét tir nam 2011, Trung tdim
Du bao khi tuong thiy van Trung wong da
duoc Bo Tai nguyén va Moi truong dau tu
mua cac san pham va sb liéu dang sb (dang ma
GRIB truyén qua mang Internet) cia Trung
tam Dy bao han vira Chau Au ECMWF
(ECMWF - European Centre for Medium-
range Weather Forecasts) phuc vu cong tac du
bao khi twong han ngan - han dai nghiép vu.
Céc san pham dy bao dugc cung cip bao gdm
cac dir liéu khi twgng trong do6 co s6 tri mua ...
theo dang ludi véi thoi gian du bdo theo han
ngén, han vira va han dai toan dién nhit ma
Trung tim du bao Trung wong co thé khai thac
[[6]]. Do do, nghién clru nay tap trung vao
khai thac ngudn dir ligu tur
https://www.windy.com.

3.1.2. Khai thac thong tin dw bdo tw
Website Windy.com

Windy.com cung cap thong tin vé toc do
gi6, mat do0 may, nhiét do, luong mua, luong
tuyét roi va song v.v... Cac ban dd twong tic
cia Windy.com cung cdp mot duy bao day du
cho mot tudn tai thoi diém hién tai. Dir liu
cia Windy.com bao gém cac théng sé do duoc
tir cac ngudn khac nhau cung voi dit liéu nodi
suy, du bdo. Cac mo hinh st dung la GFS (Hé
thong Dy bao Toan cau) véi ludi phan giai 22
km, ECMWF (Trung tim chau Au du bdo thoi
tiét trung han) v6i do phan giai 09 km va rat
nhiéu mé hinh dja phuong voi do6 phan giai
tham chi con 3 km. Windy.com c6 dugc dir
liéu ndi suy cho bat ky noi nio trén thé gidi.

ECMWF dugc biét dén 1a “md hinh chau
Au” ¢6 @6 phan giai 1a 0,1° (~ 9km). N6 du
bao mdi 03 gio trong 144 gid dau tién, tir 06
gio mdi ngay dén ngay thw 10.
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GFS dugc diéu hanh boi Dich vu Thoi tiét
Quéc gia Hoa Ky (NWS), c¢6 do phan giai ~ 13
km. N6 du bao mbi gio trong 120 gid dau tién,
03 gio cho dén ngay thir 10.

Windy.com sir dung c4 hai hé théng va nguoi
ding c6 quyén chuyén dbi va chon mét trong hai
hé thong ho mudn sir dung. Ngoai ECMWF va
GFS 12 hai mé hinh toan ciu vuot troi so vdi cac
md hinh dia phuong vé do phan giai va pham vi,
Windy.com ciing st dung cac mo hinh dir li¢u
khac va cho phép ngudi ding Iya chon bt cir
md hinh ndo. Bén moé hinh dia phuong
Windy.com sir dung 1a: NEMS, phat trién boi
Meteoblue.com c¢6 do phan gidi ~ 4 km chi co &
Chau Au; NAM CONUS véi do phan giai ~ 5
km va chi c6 & luc dia My; NAM Alaska, do
phan gidi ~ 6 km va chi gi61 han & Alaska;
NAM Hawaii va d¢ phan giai 1a ~ 3 km.

Pay la trang web cung cip ciac API
(Application Programming Interface) vé thoi tiét.
Yéu ciu API duoc thuc hién qua giao thuc
HTTP. Cac tinh ning dit liéu tra vé kiéu JSON
hodc kiéu XML (nghién ctru nay chon kiéu dir
liéu tra v& 1a JSON). Nhiéu tinh ning ctia API ¢
thé dugc két hop thinh mot yéu cau HTTP. Day
1a mét cach thudn tién dé giup cho nguoi st dung
c6 thé thuc hién viéc truy van dit liéu nhanh
chong hon, gon nhe hon.

Mot sb budc phan tich cac chudi gia tri
JSON Weather tra vé nhu sau:

Buwéce 1: Tao mot 16p (class) giébng nhu
mot dbi tuong thé hién vi tri can léy thong tin
thoi tiét chira cac thudc tinh nhu: temp, wind,
pressure, precip, country, city...

Budée 2: Tao mot 16p dé luu cac thong tin
nhu Location, Wind, Rain...

Buwdc 3: Tao mot 16p dé chuyén déi dir lidu
tir JSON tra vé.

Buéc 4: Tao mdi mot 16p dé lay chudi
JSON tir API theo dia diém can biét.

Buéc 5: Xay dung giao dién co ban dé hién
thi cac 16p xu 1y.

Vi 5 budc phan tich va khai thac nhu trén,
toan bo dir liéu mwa dy béo cho bat ky diém
nao trén luu vuc duoce thdng ké va phan tich.
Tuong ung voi 13 tram do mua thuc do trén
luu vue ho Dau Tiéng, s6 liéu du bao 3 gio, du
bao theo ngay duogc thu thap dé xem xét twong
quan voi s6 liéu thue do.

3.1.3. Khai thdac thong tin mwa thuc do
trén lwu viee hé Diu Tiéng

Sau khi cong trinh dua vao khai thac tu
nam 1985, dén nam 1990 trén luu vuc hdé Dau
Tiéng d3 hinh thanh 05 tram do mua th cong,
dén thang 8 nam 2013, nhitng tram mua nay
dugc thay thé béng cac tram do mua ty dong,
va dén thang 9 nim 2017 luu vuc hd Dau
Tiéng duogc lip dat bd sung thém 08 tram do
mua ty dong, nang téng s6 tram do mua tu
dong hién co6 trén luu vuc 1a 13 tram/2.700
km® luu vyc. Hinh 3.1 va Bang 3.1 trinh bay
toa do dia ly cua 13 tram do mua va “ty trong”
dién tich ctia mdi tram tinh theo phwong phap
da giac Theissen. Vi mat do cac tram do mua
hién nay, ngudn dit liéu quan tric gdm mua
gid, mua trin va mua ngay da dap tng nhu cau
tinh todn van hanh cong trinh.

Bang 3.1: Toa d¢ dia ly cac tram do mua tw dong va dién tich tram tinh
theo phwong phap da giac Theissen trén hru vue ho Dau Tiéng [[7]]

TT Tram muwa Vi dé Kinh d¢ D?::ntzl)c h Tgi):ilf"ls“z:?s?;nda
1 Tan Ha 11,72 106,18 215,64 0,085
2 Tan Thanh 11,51 106,29 225,21 0,089
3 Tan Hoa 1 11,67 106,40 228,22 0,090
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. . . Dién tich Trong s0 theo da
TT Tram mua Vi do Kinh do (kmz) gidc Theissen

4 Tén Hoa 2 11,55 106,37 152,20 0,060
5 Minh Tam 11,59 106,49 297,81 0,117
6 Thanh Luong 11,72 106,56 222,14 0,087
7 Loc Thanh 11,75 106,47 225,02 0,088
8 Loc Thién 11,85 106,52 227,01 0,089
9 Dau Tiéng 11,32 106,34 86,68 0,034
10 Minh Hoa 11,44 106,41 209,35 0,082
11 Ka Tum 11,63 106,26 209,15 0,082
12 Loc Ninh 11,84 106,59 167,01 0,066
13 Pong Ban 11,55 106,16 78,66 0,031
Luru vie Téng dién tich 2544,10 1.000
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3.2. Két qua phan tich twong quan giira
mua du bao va thue do

Nghién ctru nay chi c6 diéu kién st dung dir
liéu quan tric va du bao theo con Bdo sb 9
niam 2018 dé phan tich. Pay 1a con bio co tac
dong tryc tiép dén ving Pong Nam bo va khi
hd Dau Tiéng da tich gan day nudec.

Tir ngudn cung cép bang hinh anh thong
qua trang tin Windy.com, c6 thé du doan tir

ngay 24/11/2018 tr¢ di, bdo s€ tdc dong va giy
mua 16n trén luu vuc hd Dau Tiéng va c6 thé
gdy mua 16n nhdt trong ngay 25 hoic
26/11/2018. Dir liéu mua tir cac ban tin du bao
tor cac mo hinh ECMWF, GFS, NEMS da
duoc théng ké, tinh todn va lap céac chi )
thong ké. Bang 2.2 va 2.3 thé hién mot truong
hop dién hinh vé twong quan gitra mua thuc do
(r) va sai s6 dy bao tng voi ban tin du bao

ngay 25/11/2018.

Bang 3.2: Chi s twong quan (r) mwa thye do va mwa du bao trong 3 ngay,
tir 25/11/2018 dén 27/11/2018 (Ban tin du bao ngay 25/11/2018)

Twong quan giira s6 liéu thue do va du bao theo cac md hinh
Tram mwa ECMWF GFS NEMS

r MAE r MAE r MAE
Dau Tiéng 0,63 7,45 0,09 18,08 0,07 13,24
Pong Ban 0,80 4,80 0,25 15,09 0,38 9,65
Ka Tum 0,63 4,29 0,20 11,03 0,32 10,46
Loc Ninh 0,14 4,69 0,37 11,39 0,11 10,45
L6c Thanh 0,32 5,20 0,40 10,29 0,25 9,10
Loc Thién 0,11 3,80 0,36 9,39 0,13 4,65
Minh Hoa 0,89 3,11 0,41 2,94 0,36 4,49
Minh Tam 0,19 3,37 0,09 3,54 0,34 4,74
Tan Ha 0,89 3,37 0,38 4,56 0,57 4,74
Tan Hoa 1 0,23 4,17 0,27 5,27 0,60 5,54
Tan Hoa 2 0,17 3,88 0,10 4,24 0,30 5,54
Tan Thanh 0,66 6,52 0,17 9,48 0,41 9,48
Thanh Luong 0,25 4,81 0,31 9,37 0,04 10,23
Binh quén luu vuc 0,60 4.57 0,30 8.82 0,48 7.87

Biang 3.3: Tong hrgng mwa (mm) binh quén lwu vue thue do
va mua dy bdo trong 3 ngay, tir ngay 25/11/2018 dén ngay 27/11/2018

Mo Thue do Bén tin du bao Ty 1€
hinh (mm) | Ngay 22 | Ngay 23 | Ngay 24 | Ngay 25 | Binh quéin ngay | % dat
ECMWF | 141,66 115,06 133,98 161,26 118,52 132,21 93,33
GFS 141,66 205,11 211,34 126,01 180,82 127,64
NEMS | 141,66 55,97 47,95 79,32 102,59 71,46 50,44
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Tir két qua phan tich cho thay sur bién doi clia
mua du bdo c6 su khac biét so v6i su bién dbi
cia mua thuc do. Mua du bao nhin chung c6 xu
hudng nhd hon so véi mua thuc do trén luu vuc
(ngoai trir mua dy bao theo mé hinh GFS). Két
qua phén tich danh gia tong hop theo cac chi so r
vid MAE c¢6 thé thdy mo hinh ECMWF cho két
qua 6n dinh nhit, dic biét c6 sy sai khac nho
giita téng luong muwa binh quan dy béo trong 3
ngay (132,21 mm) va téng lwong mua binh quan
thuc do (141,66 mm). Trén co s& danh gia do,
md hinh ECMWF dugc tmg dung vao thuc té.

Pé c6 thé st dung dir liéu mua du bao
trong thuc té, can thiét 1ap twong quan giira
dir liéu du bao va dir liéu thuc do theo
phuong phap binh phwong nhé nhéit. Hinh
3.1 thé hién tuwong quan sb liéu mua trong 3
gid. Bang 3.4 thé hién sb liéu mua ngay thuc
do va du bao mua theo m6 hinh ECMWF
trong con bdo thang 11/2018 va Hinh 3.3 thé
hién duong xu thé va phuong trinh hdi quy
tuyén tinh voi bude thoi gian 01 ngay tir mo
hinh du bao muwa ECMWF (tr ngay
25/11/2018 dén ngay 27/11/2018).

Két qua thong ké phan tich cho thiy véi
s6 licu du bao mdi 3 gio, chi s6 R? rat thép
(R*=0,1952). O Bang 3.4 va Hinh 3.3 véi
s6 liéu dy bao ngay thi chi s R di tré nén
kha tét (R* = 0,9305). Tuy nhién, két qua
nghién ctru m&i phan anh mbi lién hé tir sd
liéu thu thap dugc cia mdt con bao thing
11 ndm 2018. Trong twong lai can phén tich
nhiéu hon vé&i bd sb liéu 16n hon cua cac méd
hinh khac nhau, véi s6 liéu cua nhitng dot
mua 16n, dp thap nhiét d6i hodc nhiing con
bao khac.

50 -
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40
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¥ e
ET SR ER . °
© I e s
So e 0
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X: Mua dy bdo (mm)

Hinh 3.2: Tuwong quan giita mwa dy bao va
thuee do trong 3 gio, tir ngay 25/11/2018 dén
ngay 27/11/2018

Bing 3.4: S6 liéu mra ngay thuc do va du biao mua theo md hinh ECMWF
trong con bao thang 11/2018

Ngay do Mua thuc do Ng‘z‘ly du bao (mo Duw bzi‘o cho Mua du bao
luu veee (mm) hinh ECM WF) ngay luu veee (mm)
25/11/2018 0,03 22/11/2018 25/11/2018 1,85
26/11/2018 125,23 26/11/2018 111,47
27/11/2018 16,40 27/11/2018 1,74
25/11/2018 0,03 23/11/2018 25/11/2018 5,30
26/11/2018 125,23 26/11/2018 119,18
27/11/2018 16,40 27/11/2018 9,50
25/11/2018 0,03 24/11/2018 25/11/2018 7,14
26/11/2018 125,23 26/11/2018 161,26
27/11/2018 16,40 27/11/2018 3,13
25/11/2018 0,03 25/11/2018 25/11/2018 5,21
26/11/2018 125,23 26/11/2018 99,44
27/11/2018 16,40 27/11/2018 13,86
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Lirong mmra ngay thyedo Y

{mum)

Twong quan giira mua dir bao va thue do theo mé hinh trong con béo thang 11/2018 cho thay c6 thé
ECMWF

o5 str dung sb liéu mua ngay du bao tor moé hinh

S Y- 09717°X . ECMWF dé noi suy vé cac tram mit dat bang

= R’ =0.9305

phuong trinh hdi quy Y = 0,9717*X, trong d6:
X: La lugng mua dy bdo tr mdé hinh ECMWF
va Y la luong mua theo tram mat dat trong luu

"0 200 400 600 300 1000 1200 1400 | VWG hO Déu; Tiéng. Do han ché vé nguon dir
Luong ma ngay dhr bdo X (mm) liéu dung dé phan tich (chi c6 dir liéu ciia mot

100.0

0.0

]

Hinh 3.3: Puong xu thé va phwong trinh hoi
quy tuyén tinh véi bude thoi gian 01 ngay tir
mo hinh dw bao mwa ECMWF (tir ngay

4. KET LUAN VA KIEN NGHI

con Bio nam 2018), nén két qua phén tich c6
thé chua phan anh dung ban chat vé mbi lién hé
gifta mua dy béo toan ciu va mua thyc do.
Trong thoi gian tdi, can tiép tuc thu thap, phan
tich va danh gia vé mdi quan hé giita mua dy
bao va mua thuc do cua cac mod hinh khac nhau,
nham cung c6 phuong phap va nang cao chat

25/11/2018 dén ngay 27/11/2018)

Két qua phan tich trong quan sb liéu mua luong trong cong tac du bao dong chay vé hd,
du bao va thuc do trén luu vuc hd Dau Tiéng  cha dong diéu tiét Iii hop 1y.

TAI LIEU THAM KHAO

[1]
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CHE PO VAN CHUYEN BUN CAT VUNG PONG BANG SONG
CUU LONG TRONG KICH BAN PHAT TRIEN THUQNG NGUON

Tran Ba Hoing, Nguyén Binh Dwong, Nguyén Cong Phong
Vien Khoa hoc Thuy loi mién Nam

Tém tit: Bai bdo ndy trinh bay két qud nghién ciu ché do thity dong lwc va vdn chuyén bin cdt
viing Dong bang séng Ciru Long trong kich ban phdt trién thirong nguén bat loi nhdt (khi trén
dong chinh ha luu song Mekong hoan thién 11 ddp thuy dién). Bady la mot ngi dung nghién cuu
trong bdi todn tong thé xdc dinh nguyén nhan x6i 16, boi tu dai ven bién Pong bang séng Ciru
Long. Véi cdch tiép cdn cic mé hinh toan SWAT, Telemac2D va MIKE21 Coupled FM c6 ti 1¢
chi tiét khdc nhau dwoc sir dung dé mé phong ché dé thiy dong hec, van chuyén bin cdt, va dién
bién hinh thai trong mot nam khi hau (te 4/2014 - 5/2015) trong diéu kién hién tai va kich ban
phat trién thirong nguon. O ddy, sé trinh bay chi tiét cac két qua ciia mé hinh Telemac 2D todan
dong bang. Pdy la mét nghién citu méi so véi cdc nghién civu khdc thuong siv dung mé hinh 1D
toan dong bang dé tinh todn ché do thity déng luc va vin chuyén bin cat PBSCL. Két qua tinh
todn phan tich ché d thiy thach dong luc hoc mé hinh 2D toan déng bang la dau vao quan
trong cho mé hinh 2D ven bién.

Summary: This paper presents the results of the study of hydrodynamic and sediment transport
in the Mekong Delta in the most unfavorable upstream development scenario (when 11 main
dams are completed in the Lower Mekong mainstream). This is a research content in the overall
problem to determine the cause of erosion and deposition in the coastal area of the Mekong
Delta. With the SWAT mathematical modeling approach, Telemac2D and MIKE21 Coupled FM
have different detail ratios used to simulate hydrodynamic mode, sediment transport, and
morphological changes in a climate year (from 4/2014 - 5/2015) in current conditions and
upstream development scenarios. Here, the detailed results of the plain Telemac 2D model are
detailed. This is a new study compared to other studies that often use 1D model all over the plain
to calculate the hydrodynamic and sediment transfer regime of the Mekong Delta. Results of
calculation and analysis of 2D model hydrodynamic hydrological regime.

1. MO PAU gy anh huong khong nho dén doi sng nhan
dan ciing nhu tic dong dén sy phat trién kinh
té x3 hoi cua cac dia phuong ven bién. Van dé
nghiém trong nay hién dang thu hut su quan
tam ddc cac cp lanh dao cling nhu cic nha

Bién déng vai trd rit quan trong trong phat
trién kinh té - x3 hoi cta nudc ta. Vi vay, Vviéc
bao vé bd bién, mbi truong bién can phai dugc
ddc biét quan tim. Khu vuc Pong bang song ]
Ciru Long (DBSCL) c6 bor bién dai, nhidu Khoa hoc trong va ngoai nuéc. Tim duoc
song, 1a tiém nidng, loi thé 1on dé phat trién ng“yéf} nhén chin,h g'ély Xé,l lo t,)d blép la dl_él%
kinh té. Tuy nhién, vin d& sat 16 bor bién trong K10 dau tién quyet dinh dén thang loi cua giai
nhitng nim qua da tro thanh dé tai néng hoi phap bé‘o vé bo. Mot trong nhitng nguyén nhan
cta rit nhiéu dia phuong trong ca nudc ndi Cbl:nh can xem xét dén la Eéc (Iéng,cﬁa’phé‘t
chung v Pdng bing song Ciru Long ndi riéng, trlf:p cong trinh thu‘(_mg nguon dan dén van dé
x6i 10 b bidn didn bién ngay mot phic tap, thiéu hut bun cat tram trong vung ha luu song

26



Ung dung cong nghé vé théng tin, thiét bi va hdu can trong cong tac phong, chong thién tai

Mekong. Véi dic diém hé thong song ngoi
day dac va phuc tap nhu DPBSCL thi vi¢c tinh
toan qua trinh van chuyén bun cat can thiét
phai sit dung mo hinh 2D thay vi cac m6 hinh
1D céac nhanh song chinh nhu cac nghién ctu
trudce day.

Trong nghién ctru nay, ching toi s& ké thira
nhitng két qua cua nhimg nghién ctru trudc,
ddng thoi phat trién nghién ctru vé ché do thuy
thach dong luc hoc ving PBSCL bfmg mo
hinh Telemac 2D.

MO HINH SWAT

Quén dao
Hoang.Sa

Quéan dao
Trwong Sa

Bai bao nay trinh bay mot s6 két qua nghién
ctru danh gia ché do van chuyén bun cat ving
DPdng Bang Séng Cuu Long biang md hinh
Telemac 2D trong truong hop hién trang va
kich ban phat trién thuong ngudn.

2. PHUONG PHAP NGHIEN CUU

Hinh 2.1. minh hoa cach tiép can chung
trong viéc nghién ché do thuy dong luc ving
clra song, ven bién ving Pong Bing Séng Ciru
Long, trong d6 cac md hinh véi ti 1€ va muic
do chi tiét khac nhau duoc thiét 1ap.

MO HINH MO RONG 2D
#+ TOAN DONG BANG VA
VEN BIEN

Hinh 2.1: Phuong phap nghién ciru
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Hinh 2.2: Pham vi tinh toan mo hinh
Telemac 2D toan dong bang

BAN DO VI TRi CAC TRAM DO THUY VAN KHU VIYC DONG BANG SONG CUU LONG

Hinh 2.3: Ban dé vi tri céc tram do thuy van

Mo hinh 1 12 mo hinh thuy dong luc viung
cho toan bo bién Pong va bién Tay. Mo hinh
str dung cho vung nghién ctru nay la MIKE 21
Coupled FM véi cac module HD (thuy dong
luc), SW (phd song). Muc dich cia mé hinh 1
12 md phong ché do dong chay (thuy triéu,
dong chay ven bo) va ché d6 song nhim cung
cap bién mo phia bién cho cic md hinh véi
pham vi nhé hon (nhém mo6 hinh 3).

Mé hinh 2 (md hinh Swat thugng ngudn)
(Soil and Water Assessment Tool — “cong cu
danh gia dat va nuéc”) 1a mo hinh dugc phat

28

trien boi USDA-ARS. M6 hinh dugc xdy
dung cho quy mé luu vuc dé mo phong cac
tac dong cua thuc tién quan ly dat dai (x6i
mon) trong thdi doan dai. M6 hinh bao gdm
cac module md phdong cac qua trinh thuy van
c6 xét dén san xuit nong nghiép (tham phu
thuc vat) va x6i mon dat. M6 hinh nay cé thé
dugc coi nhu mot moé hinh “gia vat ly”
(pseudo physically based model). Do sb liéu
quan tric va cac thong tin vé diéu kién tu
nhién (dia hinh, khi hdu, khi tuong, thuy van,
bang tuyét, ...) phia Trung Qudc 1a hau nhu
khong thu thap dugce nén pham vi thiét lap mo
hinh SWAT trong nghién ciru nay chi gidi
han ving ha luu vuc song Mekong, bit dau tir
bién giéi Trung Qudc — Lao cho dén Kratie
thugc Campuchia voi tong dién tich khoang
580,000 km? (xem Hinh 2-1). Thanh phin
thiy vdn dong chay va bun cat tor vung
thwong luu vuc (phia Trung Qudc va
Myanmar) déng gép cho song Mekong duoc
xem nhu 1a bién vao cua mo hinh va duogc xay
dung tur sb6 liéu thuc do tram Chiang Saen
cling nhu két qua cua cic nghién ctu trudc
(Kummu va Varis, 2007; Sarkkula, 2010).

Nhom mo hinh 3 (m6 hinh mé rong) bao
gdm cac mé hinh: (i) 2D cho hé théng song
kénh Mekong va Sai Gon - Pong Nai, va (ii)
2D cho ving nghién ctiru mé rong phia bién tir
Ba Ria - Viing Tau dén Campuchia. Dbi véi
cac md hinh 2D ddc lap toan dong bang (hé
théng séng kénh Mekong va Sai Gon - Dong
Nai) st dung mdé hinh Telemac2D.
TELEMAC-MASCARET 1a b0 md hinh chu
yéu dua trén phuong phap phan tir hitu han do
Phong Thi nghiém Thuy dong luc va Moéi
truong (LNHE), truc thugc Cong ty DPién luc
Phap xdy dung. Sau nhiéu ndm khai thac
thwong mai, LNHE dd quyét dinh coéng khai
hoéa va mé mi ngudn cho cac ky su, nghién
ctru vién, nguoi su dung dé co thé rong rai tu
do khai thac. Uu diém ndi bat ciia mé hinh
Telemac2D 1a téc d¢ tinh toan, trong viéc gidi
quyét bai toan thuy dong luc, van chuyén bun
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cat vo1 mat do song ngoi day dac nhu khu vuc
DBSCL thi Telemac2D 1a mé hinh phu hop
nhit hién nay. Pham vi mé phong bao gém 15
tinh ctia Campuchia va 13 tinh ving DPBSCL
cua Viét Nam. Cac song, kénh trén 30m déu
dugc md phong trong mé hinh. Tong dién tich
mo phong: 1522 triéu ha. (Phan bén
Campuchia: 11.57 tri€u ha, Phin bén Viét
Nam: 3.65 triéu ha). Luéi tinh toan bao gdm
1.702.754 nat va 3.386.762 phan tir. Dbi voéi
mo hinh 2D ddc lap ven bién, cic module sir
dung sé 1a MIKE 21 FM HD, SW va MT.

Céc md hinh 1, m6 hinh 2 trén d3 dugc thiét
1ap, hi¢u chinh va kiém dinh trong cac nghién
ctru trude cling nhu trong khudn khd dé tai cip
bd "Nghién citu gidi phdp cong nghé chong xoi
16 bo bién, cira séng phit hop ving tir Tp. Ho
Chi Minh dén Kién Giang" va d¢ tai cap nha
nudc “Nghién cuu anh hwong cua khai thac
cat dén thay doi long dan séng Ciru Long
(séng Tién, séng Hdau) va dé xudt gidi phdp
quan Iy va quy hoach khai thac phu hop” do
Vién Khoa hoc Thuy loi mién Nam thyuc hién
(Lé Manh Hung va nnk, 2011; Nguyén Duy
Khang va nnk, 2012, 2013a, 2013b,; Leé Manh

Hung va nnk, 2013). Bai b4o nay chi trinh bay
cac két qua chinh trong viéc Gmg dung cac mé
hinh Telemac 2D toan ddng bing séng Ctru
Long dé danh gia ché dong thuy thach dong
lyc hoc trong truong hop hién trang va kich
ban phit trién thuong ngudn.

3. KICH BAN TINH TOAN

Trong nghién ctru nay sé& trinh bay két qua
chinh cia mé hinh Telemac 2D toan dong
bang trong bai toan tong thé nghién ctru vé ché
do thuy thach dong luc hoc ven bién DBSCL
dugc trinh bay nhu trén Hinh 2.1. Céc kich
ban tinh toan dugc mod ta nhu Bang 3.1. Bién
dau vao phia thuong ngudén cia md hinh
Telemac 2D tai Kratie dugc trich xuét tir két
qua tinh todn mo6 hinh SWAT. Trong kich ban
ban phat trién thugng ngudn (co6 11 dap trén
dong chinh ha luu song Mekong) thi tai lugng
bun cat vé tai Kratie chi con 28.52 triéu
tAn/nam giam 83% tai luong bun cat so voi
kich ban nén 162 triéu tin/nim (xem Lé Manh
Hung va nnk, 2013) va sd liéu thue do. Céc
bién cira song phia ha luu duoc lay tir két qua
thuc do va két qua tinh toan tir mo hinh 2D
ven bién.

Bang 3.1: Cac kich ban tinh toan

Tén kich ban M6 ta Kich ban Thoi doan tinh toan
Khi trén dong chinh thuong luru song

Hién trang Mekong phia Trung Quéc da hoan thién 8 Nam khi hau dac trung

o dap thuy dién va ha hru song Mekong chura 4/2014 - 5/2015

c6 dap thuy dién
Khi trén dong chinh thuong hru song

KBI Mekong phia Trung Quéc da hoan thién 8 Nam khi hau dac trung
dap thuy dién va ha luu song Mekong co 4/2014 - 5/2015
11 dap thuy dién

4. KET QUA VA THAO LUAN

Két qua hiéu chinh kiém dinh mé hinh
Telemac 2D toan dong bang

Két qua hiéu chinh kiém dinh cac yéu to

muc nudc, luu lugng tai cac vi tri trén Hinh
2.3. duoc trinh bay chi tiét trong cac Hinh
4.1 = Hinh 4.2. Két qua cho thiy sy tuong
dong kha cao giita sb lidu thyc do va két
qua mo phong.
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2004-01 19

H-Chau Dec: Tinh toan [ITI]

ol ko mf,mmumm -

,,*«i\f U U U ¥ V [ WUW\[

h Cao Lﬂf‘h Thue da [m] -+--+-
H-Cac Lanh. Tinh toan |m]
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0.07
-1.0- :
C0:00 00:00 00:00
2004-01-19 01-24 01-29

Hinh 4.1: So sanh muc nuwoc tinh toan va thue do nam 2004 tai cdc tram do
thuy van quoc gia (vi tri tram do xem Hinh 2.3).

Trong nghién ctru nay, dé phan tich va
danh gia do chinh xac tir két qua mo hinh
toan voi cac sd lidu thuc do, chi s6 hiéu qua
Nash-Sutcliffe (NSE), hé s6 xac dinh (R2),
ty 1& v&i do 1éch chuin (RSR) va hé s6 thong
ké tong hop di duogc st dung. Két qua tinh
toan cac hé sd cua yéu td muc nude duoge
trinh bay Bang 4.1. Cac hé sb tinh toan déu

:_i?:]-(Xt_uhs _ X—ahs) (Xt:sim

cho thdy mé hinh Telemac 2D toan ddng
biang md phong yéu té muc nuée tir tot dén
rat tot so voi1 so liéu thuc do.

R2: (coefficient of determination-hé sé xdc
dinh) 1a hé sb ty 1& gitta chudi két qua mo
phong vé6i chudi sé liéu thyc do, giao dong tir
0 dén 1 véi cong thirc xac dinh sau:

_ fsim)

R =

J ?:1£X?hs Xﬂbsjz (X.stm

Trong d6 X2%3, ¥5™ 13 s6 liéu thir itrong
chudi s6 ligu thyc do va chudi két qua mo

phong. X 1a ky hiéu gi tri trung binh ctia chudi.
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fsim)z

RSR: (Observations standard deviation
ratio-ty 1é véi do léch chudn) 1a ty s6 giita sai
s6 trung binh binh phuwong (RMSE) vé6i do
léch chuan (STDEV):
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1 ; iy 2
RMSE Jﬁzf:;f‘ffbs —Xim)

STDEV,,_ szziu’x[_m_fm“.

2

RSR ¢6 thé giao dong tir 0 dén bét ky sb
duong nao, Tri s6 RSR cang nho, két qué hiéu
chinh va kiém dinh mo6 hing cang dat két qua tot.

NSE: (Nash—Sutcliffe Efficiency-hé s6 hiéu
qua Nash-Sutcliffe) 12 hé s6 théng ké xac dinh
bién do 1éch gilra phuong sai thing du tinh
toan voi phuong sai so liéu thuc do:

Pa(x2%e— xem )
gy

Heé s6 NSE thong thudng giao dong tir 0 dén 1.
Khi NSE=0, md hinh chi don gian 1a tinh gia tri
trung binh ctia chudi sb liéu thuc do. NSE cang
gan 1, mo hinh cang c6 do chinh x4c cao. Két qua
md phong thiy luc dugc coi 14 rit tot néu NSE cao
hon 0.90, ¢ néu dat tir 0.75 dén 0.90 va dat yéu
cau néu dat tir 0,5 dén 0,75. Déi voi bai toan van
chuyén bun cét, do tinh phirc tap qua cao nén NSE
dat trén 0.5 thi ¢ coi 1a md hinh dat két qua t6t.

NSE=1-

Nhiéu nghién ciu gan day da dua ra hé so

danh gia tong hop cia ca 3 hé s6 trén bang gan
trong sO cho ca 3 h¢ sb va tinh hé s théng ké
téng hop:
o E?4 (1 —RSR) + NSE
- 3
Mo hinh chinh x4c nhat khi S dat 1.
Bing 4.1: Panh gia két qua hi¢u chinh-
kiém dinh muc nwéc tai cac tram do
(vi tri tram xem Hinh 2.3)

STT | Téntram R’ RSR | NSE Ky
1 [Chaubéc 082 | 000 | 080 | 0.87
2 |TanChéu 085 | 000 | 075 | 0.86
3 |vamNao 079 | 000 | 075 | 0.85
4 |My Thuan 087 | 000 | 078 | 0.88
5 |CénTho 092 | 000 | 083 | 0.92
6 |XuanTo 080 | 000 | 077 | 0.85
7 |TriTén 074 | 000 | 054 | 0.76
9 |Moc Hoa 076 | 000 | 054 | 0.77
10 |Cao Lanh 077 | 000 | 052 | 0.77
11 |MyTho 098 | 000 | 095 | 0.98

Tuong ty nhu yéu t& muc nude, két qua
hiéu chinh kiém dinh yéu t6 luu luong tai cac
vi tri tram do qudc gia déu cho thiy su twong
dong cao gitta két qua mo phong va sb lidu
thuc do xem Hinh 4.2 va Bang 4.2.

Q-My Thuan: Thuc do [m"¥s] =+ Q-Can The: Thue do [m*d/s] -+
C-My Thuan: Tinh tan [m*3/s] Q-Can Tho: Tinh toan [m*3/s]
20000 T 20000
10000 ] ; 100004t B A AR
: (TR
-10000 § e ]
: - g -20000 T
00:00 00:00 00:00 0o:00 0000 00.00
2004-02-18 02-23 0z-28 2004-02-18 02-23 02-28
Q-Tan Chaw. Thuc do [m"3/s] -=--+- Q-Cheu Doc: Thuc do [m*3s]
Q-Tan Chaw: Tinh tean [m"3/s] @-Chau Doc: Tinh toan [m*2s]
4 ¥ 1
10000 ; | i
1 i H 2000;
: { k ] :
4 0 q
oy i i . u
41 . ‘ 1 | =
-5000 i i
-100002 ; - 1
00:00 00:00 00:00 00:00 00:00 00:00
2004-02-18 02-23 D2-28 2004-02-18 02-23 0z-28

Hinh 4.2: So sanh luu lvong tinh toan va thuc do nam 2004
tai cac tram do thity van quoc gia (vi tri tram do xem Hinh 2-2).
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Bang 4.2: Panh gia két qua hiéu chinh-kiém dinh lru lwong tai cac tram do
(vi tri tram xem Hinh 2.3)

STT | Téntram R’ RSR | NSE S
1 |CénTho 080 | 0.00 | 088 | 0.89
2 |Chaubbc 0.78 | 0.00 | 079 | 0.82
3 |M§ Thuan 082 | 0.00 | 080 | 0.71
4 |Tan Chau 079 | 0.00 | 0.75 | 0.86
5 |[vamNao 068 | 0.00 | 075 | 0.76

SSC-My Thuan: Thue do [gfl] -+--+-
SSC-My Thuan: Tinn toan [afl]

Jan Feb Mar Apr

T ] T T
Jul Aug Sep Oct Nov Dec
2074 2014 2014 2014 2014 2014 2015 2015 2015 2015

SSC-Can Tho: Thue do [af]
SSC-Can The: Tinh toan [g]

Oct Nov Dec Jan Feb
2014 2014 2015 2015

Jul Aug  Sep

Jun
2014 2014 2014 2014 2014

Hinh 4.3: So sanh néng do bun cat tinh toan va thuc do nam 2004
tai cac tram do thuy van quoc gia (vi tri tram do xem Hinh 2.2).

Mo hinh Telemac 2D toan déng bang duoc
thiét 1ap, hiéu chinh va kiém dinh thanh cong.
Day 1a mot nghién ctru méi rat co ¥ nghia, tao
tién dé cho viéc tinh toan ché do thuy thach
dong lyc hoc vung DBSCL véi cac kich ban
khac nhau. Viéc phat trién thanh cong mé hinh
2D toan dong bang cho phép ching ta danh gia
gin ding nhit qua trinh van chuyén bun cat
phirc tap khu viec PBSCL. Piéu ma cac nghién
ctru trude day chi xem xét dudi dang mo hinh
1D cac nhanh song chinh.

Két qua tinh toan ché do van chuyén bun
cat md hinh 2D toan dong bang trong kich ban
phét trién thuong ngudn bat loi nhat

Két qua tinh todn cho thdy sy thiéu hut bun
cat nghiém trong ving Ddng Thap Muoi
(PTM) va Tt Giac Long Xuyén (TGLX), cac
cra séng d6 ra bién.... khi c6 11 dap thuy
di¢n trén dong chinh ha luu séng Mekong di
vao hoat dong xem Hinh 4.4 + Hinh 4.13. Tai
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Tan Chau trong truong hop hién trang tai
lugng bun cat trung binh mdt nam la 44.2
triéu tdn trong d6 mua lii chiém 42.26 triéu
tn con mua kiét chiém 1.9 triéu tan. Véi kich
ban phit trién thugng ngudn thi tai lugng bun
cat tai Tan Chau chi con 8.8 triéu tin (giam
80%) trong ¢6 mua lii con 8.6 triéu tin (giam
79.6%) va mua kiét giam con 0.17 triéu tan
(giam 91%). Tai Chau Pdc trong truong hop
hién trang tai lugng bun céat trung binh mot
nam 1a 7.98 triéu tin, con sd nay tng véi kich
ban phat trién thwong ngudn 1a 1.8 triéu tin
(giam 77%). Tai Vam Nao tai lugng bun cat
ca nam trong truong hop hién trang la 13.5
triéu tan, trong d6 mua I dat 7.8 triéu tan,
mua kiét dat 0.53 triéu tdn. Véi kich ban phat
trién trugng ngudn thi tai luong bun cat tai
Vam Nao chi con 2.57 triéu tin (giam 81%),
mua i giam giam con 2.5 triéu tAn (giam
80.5%), mua kiét giam con 0.05 triéu tin
(giam 91%). Tai My Thuén tai lugng bun cat
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mot nam trong truong hop hién trang la 26.3
triéu tAn, mua 13 dat 25 triéu tin, mua kiét 1a
1.3 triéu tin trong khi d6 vé6i kich ban phat
trién thuong ngudn, tai lwong bun cat mot
nam chi con 6.4 triéu tin (giam 76%), mua i
chi con 6.4 triéu tAn/nim (giam 76%), mua
kiét chi con 0.36 triéu tAn/nim (giam 73%).
Con tai Can Tho tai lugng bun cat mdt nam
trong kich ban phat trién thuong ngudn 1a 5.3
triéu tan (giam 73%) so véi kich ban hién
trang 1a 19.3 triéu tAn/nam.

Két qua tinh todn mo hinh Telemac 2D toan
ddng bang kich ban hién trang va kich ban
phat trién thuong ngudn (khi co6 11 dap thuy
dién trén dong chinh ha luu song Mekong van

hanh) da cho chiing ta thdy mét birc tranh toan
canh vé van dé bun cat BPBSCL, sy thiéu hut
bun cat hét strc tram trong. Ngay ca trong mua
1&i ( mua bun cat ddi dao nhit) tai cac cira song
nong d6 bun cat ciing xudng rat thap chi dat tir
0.02 (g/1) = 0.06 (g/l) xem Hinh 4.11 + Hinh
4.13. Pay thyc su 1a hdi chudng bao dong vé
tham hoa x6i 16 bd soéng, bo bién DBSCL.
Vi¢c xay dung, tinh toan thanh cong mo hinh
Telemac 2D toan dong bang tao tién dé tot dé
lam dau vao cho bai toan nghién ctru tong thé
ché @6 thuy thach dong lyc vung ctra song ven
bién PBSCL. Tir d6 tim ra nhitng nguyén nhin
chinh giy x6i 16, bdi tu dai bo bién dé c6 bién
phap phong chdng x6i 16 phu hop.
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Hinh 4.4: Phdn bo ham lwong phit sa lo ling (g/1) trung binh thang 7 viing
gitta DTM va TGLX (hién trang (trai), KBI (phai))
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Hinh 4.5: Phdn bo ham lwong phit sa lo ling (2/1) trung binh thang 9 viing

gitta DTM va TGLX (hién trang (trdi), KB1(phai))
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Hinh 4.6: Phdn b6 ham leong phir sa lo limg (/1) trung binh thang 10 viing
gitta DTM va TGLX (hién trang (trdi), KBI (phdi))

Hinh 4.7: Phdn b6 ham lwong phit sa lo ling (/1) trung binh thang 11 ving
gitta DTM va TGLX (hién trang (trdi), KBI (phdi))

Hinh 4.9: Phin b6 ham heong phit sa lo limg (g/1) trung binh thang 1 ving
gitta DTM va TGLX (hién trang (trdi), KBI(phdai))
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Hinh 4.10: Phdn bé ham heong phii sa lo lirng (/1) trung binh thang 2 viing
gitta PTM va TGLX (hién trang (trdi), KBI (phai))

a

Hinh 4.11: Phdn bé ham heong phit sa lo lirng (/1) trung binh thang 7 tai cdc cira song
Meé Kong (hién trang (trai), KB (phai))

o

Hinh 4.12: Phdn bé ham lwong phi sa lo lirng (/) trung binh thang 9 tai
cac cwea song Mé Kong (hién trang (trai), KB (phai))

Hinh 4.13: Phén b6 ham lwong phit sa lo ling (/) trung binh thang 10
tai cac cua song Mé Kong (hién trang (trai), KB (phai))
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5. KET LUAN VA KIEN NGHI

M6 hinh Telemac2D da dugc Gmg dung dé
tinh toan phan bb dong chay trén ving dong
bang chau thd cling nhu phan bd bun cat doc
trén song Tién va song Hau. Sau khi dugc hiéu
chinh va kiém dinh, cdc md hinh da duoc sir
dung dé tinh toan van chuyén bun cat cho cac
kich ban khac nhau. Két qua hiéu chinh va kiém
dinh md hinh cho thiy cdc mé hinh dugc thiét
lap md phong kha tot bai toan thay luc dong
chay va qua d6 khang dinh két qua mo phong co
do tin cay phu hop. Dbi v6i bai toan van chuyen
bun cat, do s6 liéu dau vao ciing nhu sb liéu
quan tric rat thiéu (nhdt 1a phia Campuchia)
cling nhu tinh phirc tap dac thu cua van dé, két
qua kiém dinh tai cac tram c6 sb liéu 1 cling chi
¢6 thé dat mirc chdp nhan duoc va da thé hién
dugc xu thé cia qua trinh van chuyén bun cat.

+ So sanh kich ban hién trang véi kich ban
phat trién thuong luu KBI ¢ thé két luén:
Trong dic€u kién 11 dap thuong luu van hanh

TAI LIEU THAM KHAO

trong twong lai, tong luwong dong chay vao
Kratie s€ giam khong dang ke va tong luong
bun cat van chuyén bi glam gin 83% va gay
thay doi rat 16n cho ché d6 bun cat phin
DPBSCL cua Viét Nam.

+ Tong lugng bun cat di qua Tan Chau d6
vao song Tién bi giam 80%, con 8.8 triéu (so
v6i hién trang 1a 44.2 tr. tin). Luong bun cat di
qua Chau Péc d6 vao séng Hau bi giam 77%,
con 1.8 triéu tAn (so voi 7.98 triéu tan & diéu
kién hién trang).

+ Lugng bun cat tr song Hau di vao vung
TGLX ca nam con 0.17 triéu tin (so voi hién
trang 14 0.77 triéu tin), giam 77.8%.

+ Luong bun cat tir song Hau di vao viung
ban ddo Ca Mau (BDCM) con 0.34 triéu tin
(so vo1 hién trang 1a 0.77 trigu tén), giam 56%.

+ Lugng bun cat ca nim tir song Tién di
vao ving DPTM con 0.29 triéu tin (so v6i hién
trang 1a 1.27 triéu tin) giam 77.3%.

[1]
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NGHIEN CUU THU NGHIEM MO HINH IOT CHO HE THONG
KENH TUGI TN17-5 THUQC CONG TRINH THUY LQI
HO DAU TIENG - TAY NINH

Nguyén Minh Trung, Vé Khic Tri, Mai Viét Bao, Lwu Khic Thanh
Vien Khoa hoc Thuy loi mién Nam

Tém tit: Viéc phin bé nguon nude thuong rat khé khan do lién quan dén quyén loi va nghia vu ciia
nhiéu doi twong dimg mede khdc nhau. Trong do, hé thong cong trinh thuy loi déng vai tro rdt quan
trong trong viéc dam bado ngudn nude kip thoi cho san xudt va dan sinh dong thoi tao ra si can bang
gita cdc nguot dung voi nhu cau nwoc khac nhau. Bai bao trinh bay mot giai phap vmg dung cong
nghé tién tién trong két noi va vin hanh hé thong céng trinh thuy loi nham tirmg budc hién dai hod
cong tac quan Iy, van hanh hé thong cong trinh phdn phoi meée mot cdch kip thoi, chinh xdc.

Tir khoa: IoT, kénh tuwéi TN17-5, hé Dau Tiéng, Tay Ninh

Summary: The water resources distribution is often difficult due to the rights and obligations of
different water users. In particular, the system of irrigation works plays a very important role in
ensuring timely water resources for production and people's life and make a balance between
users with different water needs. The paper presents an application of advanced technology in
connecting and operating the system of irrigation works in order to gradually modernize the

management and operation of water distribution works in time and exact.
Keywords: loT, TN17-5 canal, Dau Tieng reservoir, Tay Ninh

1. TONG QUAN

Khai niém vé IOT tir viét tit clia Internet Of
Things hay con goi 1a Internet két nbi van vat
(theo WikiPedia) la mang ludi duy nhat ket ndi
v6i cac d6 vat qua Internet [1]. Khi do mdi do
vat duoc tich hop voi cac thiét bi dé tro nén
“thong minh” hon c6 kha ning truyén tai
thong tin hay ty van hanh qua mang ma khong
can dén su tuong tac truc tiép cua nguoi voi
nguoi hay nguoi véi may tinh.

Cung voi sy phat trién manh mé ciia cong ngh¢
truyén thong khéng diy 3G/4G, cac thiét bi co
dién tir va Internet thi IOT ciing duoc phat trién va
{ing dung trong tit ca moi nganh tir cong nghiép,
nong nghiép, y hoc, xay dung va trong viéc quan
Iy co so ha tang nha ctra, giao théng, thiy loi, moi
truong va thoat nude do thi ...(Hinh 1).

Tuy nhién viéc ing dung IOT ¢ Viét Nam
con kha han ché, dac biét la trong viéc quan ly
van hanh cic hé théng cong trinh thuy loi. Trong
d6 hé thong cong trinh hd Dau Tiéng - Phudc
Hoa 1a mot trong cac cong trinh thuy nong lon
nhit nuéce hién nay dang phat huy hiéu qua rat

16n, gop phan quan trong d01 v6i phat trién kinh
té xa hoi, cai thién doi song nhan dan trong
vung hudng 11 truc tiép cling nhu gian tiép,
bao dam tudi truc tiép cho 135.500 ha/nam dién
tich dit nong nghiép, tao ngudn tudi 40.140
ha/nim va cap nudc sinh hoat 6n dinh cho cac
tinh Tay Ninh, Binh Duong, Tp.HCM va Long
An. Trong mua kho ho con x4 luu lugng 20 —30

m’/s dé day man ngot hod cai thi¢n chat lugng
nude cho ving ven song Sai Gon va song Vam
Co Dong. Ngoai ra hé Dau Tiéng con cb tac
dong 16n trong viéc cit li song Sai Gon tao
canh quan ‘mf)i tru(‘rng cho vung thugng, ha du
lvu vuc ho, phat trién du lich dich vu... [2],
[3].C6 thé nhan dinh rang hoé Dau Tiéng di lam
cho by mat nong thon co nhiéu ddi méi, co s
ha ting ndéng thén dugc cai thién rd rét. Tuy
nhién viéc quan 1y va diéu tiét hang van cong
trinh 16n nho trong hé théng dé phuc vu cho
nhiéu muc dich khac nhau 12 mot van dé hét sire
kho khan cho cac nha quéan ly. Vi vdy nhiing
nghién ctru dé xdy dung mo hinh IOT cho h¢
thong cong trinh Dau Tleng 12 mot viéc 1am hét
strc cap bach va can thiét.
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Current Scenario (Trends)

|
l l [ | | l | |
3 Smart Smart Smart ; == Industrial

=Y Rl |

f/fhkfc.u:lf.prun & pef
umu'feﬂv & ccu’m”{a\lj

Yok ¢

Athtdfm wufomation

Jf(lfli’)f &
turvedlance

C“'fjj Consumption Bqd.av managment

) RN Cmbedsted ) Everyday thing for smarter
B &8 o Internet of things o omected & Banorow
) ~ a5 + .
0,001" [ y— L:_] E'J |=f |m HH .
S o - =\
®G6 g © o % i. nr ﬁ L @M =
M4 & wireless ‘! o ﬁ
fentor nefwork Cr’tUdv things Smart homes & cities Telemedicine & helthcare

Hinh 1: Cac ung dung cua 10T hién nay

2. UNG DUNG MO HINH IOT CHO HE
THONG KENH TUOI TN17-5

BAN BO HE THONG KENH TN17 - TAY NINH

- -

g0

Hinh 2: Hé thong kénh TN17 thuéc Tay Ninh
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Hé théng kénh chinh TN17 nam trong Hé
thong CTTL Dau Tiéng - Phudc Hoa thudc 2
huyén Chau Thanh va Téan Bién 1a kénh c6 tong
dién tich phuc vu tudi thiét ké 16n nhét trong h¢
kénh Tay ctia hd Dau Tiéng v6i 5.610 ha, trong
d6 ¢6 25 kénh cip 2 va hon 250 cong trinh cac
cap trong hé thong kénh. Qua khao sat so bd va
v6i su dé xuit cia Cong ty TNHH MTV Khai
thac CTTL Tay Ninh du kién chon nhanh kénh
TN17 -5-1 thudc hé kénh cip hai TN17-5 s& 1a
nhanh kénh dé thyc hién mo hinh thir nghiém vi
kénh nay di duoc kién cb hoa va co cac cong
trinh 14y nudc hoan chinh (Hinh 2).

Hié¢n trang cua hé théng kénh TN17-5 bao
gbm (Hinh 3):

- Céng dau kénh TN17-5 1a cbng tron D =
60cm, ctra van phang ning ha dang truc vit me
dong mo bang tay quay. Kénh din 1a kénh bé
tong dang hinh thang.

- Cong dau kénh TN17-5-1 1a cong tron D =
20cm, cira van phfmg nang ha dang truc vit,
dong mo bang tay quay. Kénh TN17-5-1 1a
kénh bé tong, dang chit nhat b =20cm.
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Hinh 3: Kénh va cong dau kénh cdp 2 va 3 ciia hé thong kénh TN17-5

Mo hinh IOT cho hé théng kénh TN 17-5
bao gom cac thiét bi gidm sat va diéu khién
duoc tich hop vao trong cac cira van duoc lip
dat tir cong dau kénh TN17-5 va cong dau
kénh TN17-5-1 dén 4 cbng dan tudi vao mit
ruong (Hinh 4). Céc cong trinh ndy c6 kha
ning truyén tai, trao d6i thong tin, dir liéu qua

KENH TIEU T15-2

mang khong diy ma khéng can dén sy twong
tac truc tiép gitta ngudi voi nguoi, hay ngudi
v6i may tinh. Khi c6 yéu ciu ldy nudc tir
ruong s& gui thong tin dén trung tam diéu
khién dé van hanh cac ctra van thong qua
mang ludi Internet/3G.

ENH TN17

-

F

BUMNG 501

il

® Vi tri dur kién‘lép dat
thiét bi do, diéu khién

Hinh 4: Viing nghién ciru dién hinh ciia hé kénh nhanh TN17 -5
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3. CAU TRUC MO HINH IOT Thiét bi két ndi (sensors, PLC); Mang
Internet/ 3G va Nguodi dung cudi (End

Céu trac IoT duoc dai dién co ban bai 4
Users) (Hinh 5).

phan: Hé théng cira van dong mé (Things);

End -User‘s
Sensors remote

infrastructure
‘4 T ¢ //‘_‘\\
l v N /"—-\\\
[ ]

/ Communications
Infrastructure

i‘—" (wired/wireless technologies and)I
= \—1 networks) [—/

Hinh 5: Cdu tric cia IOT
4. PAC TiNH CUA VAN CHO CAC CONG TRONG HE KENH TN17-5

Cac ddac tinh cua civa van:

Cé thé diéu khién tai ché hodc tir xa qua
Internet/3G.

Co ché ndng ha: Hai thanh thép khéng ri.
Trong luong: Phu thuoc vao kich thuoc cua
cho loai 60cm, 40cm va 20 cm.

Dong co van hanh:12V DC; vong quay 2700
v/ph.

B¢ gidam toc ti 1é 1/50.

Khung: Nhom hodc thép khong ri

Canh cwa: Thép khong ri

Khép néi: Cao su tai cic khe

Nguon cap: 12VDC tw sac bang pin mdt troi
hoac dién luoi

Pin mat troi: 50W monocrystalline

Binh accu: 12V/604h

Giao thirc truyén théng: TCP/IP, Modbus

Hinh 6. Cua van dong mo co diéu khién

5. GIAI PHAP VAN HANH HE THONG tai bt ky thoi diém ciing nhu vi tri ndo trong
mang luéi ké ca viéc dap Gmg nhu cdu trong

Viéc van hanh hé thong nay sé& theo thoi o b UNE ~
tuong lai néu nhu duoc thiét ke 1ap trinh san.

gian thuc dé dap tng nhu cu cip nude thuc té
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Hinh 7: Mét mé hinh ldy nudc i trén hé thong kénh

Tai kénh dan nuéc vao rudng dit mot cam
bién do muc muédc, khi muc nuéec rudng
xubdng thip hon yéu cau tudi (d6i voi ciy
trong can s& 1a cac cam bién do do am dat) sé
kich hoat cra van md cira dé lay nudc tir
kénh cap 3 vao dé dat muc nuéc theo yéu
cau. Néu muc nudc tai kénh cap 3 khong du
tudi né s& kich hoat cira van cong dau kénh
cip 3 mo dé lay nudc tir kénh cap 2 TN17-5.
Twong tu néu lugng nude tai kénh cip 2 nay
khong dat yéu cau thi n6 s& kich hoat cira

TAI LIEU THAM KHAO

van & cong dau kénh cidp TNI17-5 dé lay
nudc tir hé kénh capl TN17.

6. UU PIEM CUA HE THONG

- True quan héa trén giao dién man hinh,

- Chuyén hudng nhanh qua cdc mang,

- Panh gia tong nhu ciu & ha ngudn tai bat
ky diém ndo trong mang,

- Lap bao cdo, giam sat, nhén tin dén nguoi
dung hodc nguoi quan 1y van hanh

[1] https://en.wikipedia.org/wiki/Internet of Things
[2] Du 4n Thuy loi Phude Hoa, Cong ty Tu van Xay dung Thuy loi II va Black&Veatch

International, 2001.

[3] Rubicon Water, FQM - Flow and Quality Management. Hawthron East, Australia: Rubicon

Ststems, 1997.
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NGHIEN CUU PANH GIA VA KHAI THAC DU’ LIEU TAI PHAN TiCH
ERA-INTERIM CHO BAI TOAN MO PHONG DONG CHAY LUU VUC
SONG LO PEN TRAM THUY VAN GHENH GA

Hoang Thi An, Hoang Vian Dai

Vien Khoa hoc Khi twong Thuy van va Bién déi khi hdu
Ngb Lé An

Truwong Dai hoc Thuy loi

Tém tit: Luong mua, dong chdy la cdc théng tin quan trong can thu thdp trong bai todn ddnh
gid tai nguyén mede. Do nhiéu nguyén nhdn, nhiéu viing khong cé diéu kién quan trdc hay thu
thép dir liéu nay. Dir liéu tdi phén tich ERA-Interim dwoc nghién ciru nham bé sung théng tin vé
khi twong cho ving khéng cé dir liéu, ting dung cho heu viec séng Lo tinh dén tram thuy vain
Ghénh Ga. Mé hinh thuy van SWAT dwoc sir dung dé mé phong dong chdy tir miea theo bon
phuwong an dau vao vé khi twong khdc nhau bao go”‘m: thuc do, dit lidu tdi tao, két hop dir liéu
thuc do va tdi tao, két hop dir liéu thuc do va tai tao dwoc hiéu chinh. Chat lwong mo phong
dong chady img véi timg phwong én la tiéu chi danh gid tinh hop Iy cua ting phwong dn dau vao
vé khi twong. Két qua nghién ciru cho thdy, dir liéu tdi tao ERA-Interim c6 xu thé thiap hon so voi
thuc té trong lanh thé Viét Nam. Viéc két hop dir liéu thuc do va dir liéu tdi tao ERA-Interim da
ndng cao chdt lwong mé phong dong chdy cho thdy tiém ndng I6n cia viéc khai thic nguon div
liéu nay cho cdc viing khéng cé s6 liéu.

Tw khoa: Tdai phan tich, ERA-Interim, luu vuc song Lo...

Summary: Rainfalland other meteorological dataare essentialfor water resources applications,
especially hydrological simulations. However, in many regions,these data are not available or
eccessible which results in a major challenge for hydrologists.. Therefore, this paper assesses
the use ofERA-Interim dataset in order to address the inadequate meteorologial data problemsin
hydrological simulations..The assessment is applied to the Lo river basin in which the observed
meteorological data in its upper river system (occupying by 55% of its total basin area) cannot
be accessed becauseit originates outside the Vietnam territory. The hydrological SWAT model is
used for runoff simulations from 4 different input datasets including: only observed data, only
reanalysis ERA-Interim data, a combination of observed and reanalysis data, a combination of
observed and bias corrected reanalysis data.. The result shows that the combination of observed
and bias corrected reanalysis datasets could improve the quality of runoff simulation for the Lo
river basin.

Keywords: Reanalysis, Era-Interim, flow simulation, Lo river basin

1. PAT VAN PE quan tric, thu thap. O nhiéu ving, do dia hinh
kho khin din dén diéu kién lap dit ciing nhu

Tai nguyén nuoc la tai nguyén quan trong  chi phi duy tri cdc tram quan trac nén mang
cho sy song ciing nhur cho phat trién kinh té,  |y6i quan tric khi twong thuy vin & nhitng noi
xd hoi. Bé danh gia tai nguyén nudc, luong  pay thuong thua thét. Ngoai ra, cht luong dir
mua cling nhu dong chay la cac thong tin can  [igy quan tric ciing khong ddng déu do mot sb
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tram chi co dir liéu do trong thoi gian ngin;
mét sd khac dit liéu do lai bi ngét quang. Piéu
nay dan dén viéc thiéu dir liéu, 1am han ché
kha ning danh gid chinh xic, day du tai
nguyén nudc. Vi vay, viéc nghién ctru sir dung
cac ngudn dir liéu khong gian ciing nhu cac
thong tin khic nham bo sung thém thong tin,
dit liéu 1a viéc lam can thiét,

Céc nghién ctru vé sir dung cac ngudn thong
tin khac nhu dir li¢u vé€ tinh, dir liéu tai phan
tich tir cac mé hinh khi hau toan cdu, mé hinh
khi hdu vung da duogc nhidu cac nghién curu
thyc hién. Trén thé gidi, cic nghién ctru sur
dung cac dir liéu khong gian tir v¢ tinh, m6 hinh

khi hau... mé phong cho cac ving khong co sd
liéu thuc do da dwoc thuc hién & nhidu noi
(Clark vaHay, 2004; Maurer vaHidalgo, 2008;
Ran va nnk., 2018). Tai Viét Nam, cac nghién
ctru vé khai thac cac ngudn dir liéu nay ciing da
duoc nhiéu nghién ciru thuc hién (Ngo-Duc va
nnk, 2013; Nguyen-Xuan va nnk, 2016; Ngo Lé
An and Nguyén Thi Thu Ha, 2019; Nguyén
Tién Kién va nnk, 2019). Tuy nhién, da sb cac
nghién ciru méi dimg & viéc danh gia vé dic
trung mua nhu phan bé theo khong gian va thoi
gian. Viéc danh gia kha nang khai thac cac dix
liéu nay cho muc dich mé phong dong chdy con
chwa c6 nhiéu nghién ctru.
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Hinh 1. Luu vue séng L6 (dén tram thuy van Ghénh Ga) va mang ludi cac tram do mua

Luu vyc song Lo tinh dén tram thuy vin
Ghénh Ga (thi x4 Tuyén Quang) c6 tong dién
tich khoang 29600 km? (Trin Thanh Xuan,
2007)ndm trong linh thécia Trung Qubc
(55%) va Viét Nam (45%). Mang ludi quan
trac khi twong thuy vin luu vuc song Lo tai

Viét Nam khong day (xem hinh 1), trong khi
d6 cac thong tin vé khi tugng thuy vin phia
thuong ngudn khong co6 doTrung Qudc han
ché chia sé dit liéu. Do vay, vi¢c nghién clru
danh gia tai nguyén nudc, cu thé 13 dong chay
trén luu vire song Lo gip nhiéu khé khan.
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TU cdc van dé trén, muc tiéu cia bai bao
nay tap trungnghién ctru danh gia va khai thac
dir li¢u tai phan tich (ERA-Interim) cho bai
toan mo phong dong chay luu vuc song Lo.

2. PHUONG PHAP NGHIEN CUU VA
DU LIEU

Dé danh gia kha ning Gmg dung cta dir lidu
tai phan tich ERA-Interim cho bai todn mo
phong dong chay, nghién ctru tién hanh so
sanh dir li¢u tai phan tich voi dir li€u thuc do
dua trén do 16n ciing nhu su bién d6i theo thoi
gian cua cac yéu td luong mua va nhiét do.
Sau do, cac dir liu khi twong nay duoc dua
vao md hinh thuy van thong sé phan bb dé mo
phong dong chay theo cac phuong an:

- Phwong an 1: chi sit dung dir li€u khi
twong thuc do ¢ Viét Nam.

- Phuong an 2: chi sir dung dir 1iéu tai phan
tich ERA-Interim cho toan bd luu vuc

- Phuong an 3: st dung dir liéu khi twong thuc
do cho wvung lanh thd Viét Nam, dit lieu ERA-
Interim cho viing lanh thd thudc Trung Qudc.

- Phuong 4n 4: tuong tu v6i phuong an 3
nhung dir licu ERA-Interim da dugc hi¢u
chinh so bd dua trén qua trinh so sanh voi dit
liéu thuc do tai Viét Nam.

Két qua mo6 phong dong chay theo ca 4
phuong an dugc so sanh voi dir liu dong chay
thyc do. Phurong 4n nio cho két qua mé phong
dong chay t6t nhat s& duoc coi dir lidu khi
tugng st dung 1a phi hop nhét.

2.1 Phuong phap nghién ctru:

Pé thuc hién dwgc nghién ciu ndy, céc
phuong phép nghién ctru chinh duogc sir dung
nhu sau:

Sm = SWG + EE::[{RdE}' - E“;Il-i'?-”'.f'- o E':
Trong do:

SW; la téng luong nudc tai cudi thoi doan
tinh todn (mm)

SW, 1a tong lugng nudc ban dau tai ngdy
thtr 1 (mm)
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- Phuong phap théng ké:Phuwong phép
théng ké duoc st dung nham hiéu chinh cac
sai sO vé& lugng mua gitta md phong va thuc do
theo quan hé twrong quan tuyén tinh theo cong
thirc c6 dang:

X=X _+*a (1)

Véi X, X[f lan luot 13 luong mua md
phong va lugng mua mo phong dugc hi¢u
chinh, o 1a hé s ty 1& duoc xac dinh dya trén
quan h¢ gittra lwvong mua thang thuc do va
mo phong. D6 véi nhiét do, két qua mo
phong duogc hiéu chinh dua trén chénh Iéch
trung binh gitra nhiét d¢ thuyc do va nhiét do
mo phdng.

- Phuong phdp mé hinh toan thuy van:
Pémo phong dong chay, nghién ctu st dung
mo hinh SWAT (Neitsch va nnk, 2005)nham
khai thac hiéu qua nhit cac thong tin bién d6i
theo khong gian.

Trong SWAT, ca luu vuc 16n dugc chia
thanh nhiéu luu virc nhé (Sub-basins), cac luu
vuc nhé nay dugc két ndi véi nhau béng cac
doan song. Cac tinh toan can bang nudc dugc
dua trén cac don vi phan Ung thuy van
(HRUs), 1a viung c6 cung cac dac trung tham
phu, loai dat va do déc.

Vé mo phong, mo hinh chia dong chay
thanh 3 pha: pha mat, pha sat mdt va pha
ngdm. Qua trinh thuy vin duoc phan chia
thanh 2 phan chinh 13 mé phong trén luu vuc
va dién toan trén song. Ciu trac mo hinh thuy
vin SWAT dua trén phuong trinh cin bang
nude, c¢6 nhiéu thong sé khac nhau dua trén
cac thong tin vé loai dat, tham phu, dia hinh...

- H{;aap - ng} (2)

t 1a thot gian (ngay)

Raay 12 s6 tong lwong mua tai ngay thar
1 (mm)

Qsurr 12 téng lugng nudc mat cia ngay thu
1 (mm)



Ung dung cong nghé vé théong tin, thiét bi va hdu can trong céng tic phong, chong thién tai

E. 1a luong béc thoat hoi tai ngay thir
1 (mm)

Wieep 12 lugng nudce di vao tﬁng ngﬁm tai
ngay tha 1 (mm)

Qgw 12 s6 lugng nude hoéi quy tai ngay thu
1 (mm).

2.2 Dir li¢u tai phéan tich ERA-Interim

Trong nghién ctru nay, sb liéu tai phan tich
ERA-Interim ctia Trung tdm Du bao Thoi tiét
han vira chau Au (ECMWF) dugc nghién ctru
str dung. Hé théng mo hinh dong hoa dir liu
cia ECMWF bao gém ERA-Interim, ERA-
Interim/Land, CERA-SAT, CERA-20C, ERA-
20CM, ERA-20C. Dir liéu mua ERA-Interim
1a dir liéu mua tai phan tich toan cau mé phong
tir nim 1979 cho dén nay. M6 hinh khi quyén
ERA-Interim va hé thong tai phan tich sir dung
Hé théng Du bao Téng hop (IFS) ECMWF
giai doan 3112, dugc gidi thiéu lan dau vao
thang 9 nam 2006 (Dee va nnk., 2011).

Do khéng c6 sb liéu khi twong thuy vin
phan bén lanh thd Trung Qudc, nghién ciru st
dung bo dir liéu tdi phan tich ERA-Interim

nhim mé ta cic dic trung nay cho luu vuc
Trung Qudc. Dit liéu ERA-Interim mo phong
cho khu vuc Viét Nam s€ duoc su dung dé
danh gia d6 chinh xac ciing nhu 1a co s¢ dé
hiéu chinh cho cic dac trung moé phong bén
Trung Qudc.

Dt liéu mo6 hinh ERA-Interim dugc s
dung trong nghién ctru nay la dir liéu mua tai
phan tich ngay va dir liéu nhiét d6 ngay 16n
nhit va nho nhét tai cac 6 ludi ndm trong pham
vi khu vuc nghién ctru giai doan tor ndm 1980
dén nam 2018. Dir liéu mo hinh dugc thu thap
tur ngudn: (https://apps.ecmwf.int/
datasets/data/interim-full-daily/levtype=sfc/).
Kich thudc 6 ludi trong bd dir 1iéu nay co6 do
phén giai 0,125° x 0,125° (xem hinh 2).

2.3 Dir li¢u thuc do

S6 liéu luong mua ngay dugc thu thap tai
15 tram quan tric khi tuong, khi hdu ¢ Viét
Nam bao gém cac tram: Méo Vac, Bic Mg,
Ham Yén, Na Hang, Chiém Hoa, Bao Lac,
Nguyén Binh, Chg Ra, Bic Quang, Ha Giang,
Hoang Su Phi, Tuyén Quang, Cdm Nhén, Vinh
Yén va Bac Ha.

BAN DO O LUOI MO PHONG THEO ERA_INTERIM
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Hinh 2. Luu vuc nghién ciu va 6 lwoi mo phong theo ERA-Interim
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Dt liéu nhi¢t d6 dugc st dung trong mo hinh
1 dit liéu nhiét d6 khong khi ngay tdi thip tdicao
tai 6 tram do: Bdo Lac, Chiém Hoa, Ha Giang,
Bic Quang, Bic Mé va Tuyén Quang.

Dir liéu dong chay dugc sir dung dé hiéu
chinh va kiém nghiém thong s6 mé hinh mé
phong dong chay cua SWAT tai 4 tram thuc
do Ha Giang, Tuyén Quang, Ham Yén va
Chiém Hoa.

Thoi gian mé phdéng dugc lga chon tu
01/01/1980 dén 31/12/2003 nhdm tranh bi anh
huéng do van hanh cic hd chua 16n trong
pham vi lwu vuc nghién ctru dén dong chay.

2.4 Chi tiéu danh gia

Dé danh gia bo dir liéu tai phan tich cua
ERA-Interim, chi tiéu sau dugc st dung:

H¢ so twong quan:

R? = E?;ll[ﬁ’m—ﬁ)(-?m—ﬁ’_a}
JE?,T_{FME—H)z \[Eil(?m—ﬁ)z
3)
Trong d6 Pmi va Poi tuong ung 1a dir licu
thr 1 cia ERA Interim va lugng mua thyuc do.
N 1a sb luong cac cip sb gitra hai chudi sé liéu
thuc do va mo phong. Py va Po tuong ung la
lugng mua trung binh mé phong va thuc do.

Dé danh gia chit luong méd phéng cia md
hinh thuy van SWAT, nghién ctru st dung cac
chi s6hé s6 Nash, sai so tong lugng dé danh
gid két qua mo phong dong chay:

Sai s6 tong heong:

: Ei=1(@mi—Qoi)
P = Si=t\VMi7V0i) 0
Bias Qo 100 (%)

H¢é s6 Nash:
i1 (Qumi— Qoi)*

N§S=1- -
E?xl{ﬂ‘oi—ﬁ)

(%)

Trong d6 Qmi va Qoi trong tng la dir licu
thr i cia dong chdy mo phoéng va dong chay
thuc do. N 1a sb luong cac cip s giita hai
chudi sb lidu thuc do va mod phong. @ va
ao tuong Ung la dong chay trung binh mo
phong va thuc do.

3. KET QUA NGHIEN CUU

3.1. Panh gia va hi¢u chinh dir licu ERA-
Interim

Dt liéu thuc do tai tram va dir lifu ERA-
Interim léy tai 0 ludi chira tram do duoc su
dung dé danh gia chat luong dir liéu tai phan
tich ERA-Interim (hinh 3).

Twong quan mura thire do va mura
ERA-Interim tram Tuyén Quang

3

y = 0,6935x + 76,5
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2 8
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o
=
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Twong quan mura thue do va mua ERA-
Interim tram Nguyén Binh

600
E y=0,6973x+ 55,3 ¥
A 500
5 400
5
é 300
" L J
g 200
=

100

0
0 200 400 600
Mura thire do (mm)

Tuong quan mra thie do va mra ERA-
[neterim tram Chiém Hoa

y=0,7213x+ 75,6

Mira ERA-Interim (1)

0 200 400 600
Mua thyre do (mm)

Hinh 3: Quan hé giita mwa ERA-Interim va mua thuc do thoi doan thang tai cac tram

Tuyén Quang, Bdc Ha, Nguyén Binh va Chiém Héa

Qua viéc danh gid dir liéu mua thuc do va
mua tai phan tich ERA-Interim nhan thay 2 di
liéu mua kha tuong dong, cic thoi diém muwa
16n va bién d6i mua theo thoi gian cia mua
m6 phong c6 trong quan kha tét voi mua thuc
do. Tuy nhién, tong lugng con chénh léch
nhiéu, mua ERA-Interim c¢6 xu thé thdp hon so
v6i sb lidu thyc do (trung binh xap xi khoang
70%). Duya trén danh gid nay, cac dir liéu mua
ERA-Interim bén lanh thd Trung Quéc duoc
hiéu chinh tang lén thém 1,42 lan dé su dung
cho phuong an 4.

3.2. M6 phéng dong chay

St dung m6 hinh SWAT mé phong dong
chay cho luu vuc song Lo dén vi tri tram
Ghénh Ga véi 4 phuong an st dung bo dit
liéu dau vao (muc 2). Do chi c6 sb liéu nhiét
do tbéi cao va tdi thap, phuong phap mod
phong béc hoi trong SWAT duoc st dung 1a
(George H.
Hargreaves va Zohrab A. Samani, 1985).

phuong phap Hargreaves

V6i mdi phuong 4n md phong, cic thong sd
ciia m6 hinh SWAT duge do tim t6i wu bang
phan mém SWAT-CUP (Abbaspour, 2015).

Két qua tong hop mo phong cia 4 phuong an
duoc trinh bay ¢ bang 1.

3.2.1 Phuwong dan 1

Str dung dir liéu thuc do tai cac tram quan
trac thudc lanh thé Viét Nam dé mo phong qua
trinh mua — dong chay cho toan luu vuc. Dir
liéu thuc do bao gé)m dir liéu mua tai 15 tram
mua va 6 tram nhiét d0 dugc quan tric tai
phz‘in lanh thé thude Viét Nam. Luong mua tai
cac tiéu luu vuc thudc lanh thd Trung Quéc
duogc xac dinh dya trén phuong phap lan can
gén nhét véi cac tram thuc do bén Viét Nam.
D ligu dugc st dung st dung cho md hinh
mod phdéng voi bude thoi gian ngay, thoi gian
quan tric trong giai doan tir ngay 01/01/1980
dén ngay 31/12/2003. Két qua mo phong duge
thé hién & hinh 4.

Puong qué trinh luu lvong dong chay mo
va thuyc do tai tram Tuyén Quang giai doan
1980-2003cho thiy xu thé chung cia dong
chay mé phong va thuc do cho hé s6 Nash tét
(0,75). Nhin chung, Iuvu lugng dong chay mo
phong 16n hon dong chay thuc do kha nhiéu
khi sai s6 tong luong xap xi 10%.
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Pwéng qua trinh Iwu Iwong dong chay thwe do va mé phéng tram Tuyén Quang
4500 giai doan 1980-2003 - Phwong an 1
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Hinh 4: Qua trinh dong chay thuc do va mé phong thoi doan thang
tai tram Tuyén Quang — Phuong an 1

3.2.2 Phwong dn 2

Dir li¢u tai phan tich ERA-Interim dugc su
dung trong bai toan mé phong dong chay bao
gom dir liéu mua va dir liéu nhiét d6 toi thap,
t6i cao trung binh ngay. Dit liéu mua va nhiét
d6 tai phan tich duoc ldy tir 378 6 ludi, tat ca
cac 0 ludi déu co toa d6 nam trong phan dién
tich luu vuc song Lo, bao gdm ca phan dién
tich nam bén lanh thoé Viét Nam Ian phan phia
Trung Qudc.

Két qua md phong dong chay thuc do va
mo phong véi dir liéu ddu vao mo hinh 1a dir
liéu ERA-Interim dugc thé hién tai hinh 5.
DPuong qua trinh luu luong thuc do va mo
phong cho thiy qua trinh mé phong chua cho
két qua tot v6i hé sd Nash thap nhat trong ca
4 phuong 4n la 0,68. Nhin chung qué trinh
mé phong dong chay cho twong quan tdt
nhung sai s tong lugng con 16n; tong luong
dong chay thuc do 16n hon so v61 m6 phong
Xap xi 8%.

3.2.3 Phuwong dn 3

S6 liéu dau vao cua phuong an 3 1a sy két
hop gitta phuong an 1 va phuong an 2, véi dir
liéu thuc do dugc sir dung cho lanh thd Viét
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Nam con dir liéu ERA-Interim
lanh thd Trung Quéc

st dung cho

Vi bo dir lidu két hop gitta thuc do va dir
liéu tai phan tich cho két qua mo phong dong
chay thuc do va dong chay mo phdng cé tuong
quan tot (hinh 6). Nhin chung, sir dung két hop
bd dir liu nay giup cho qué trinh md phdéng cod
day du dit liéu vé& mat khong gian hon. Qua do,
qué trinh mo phong dong chay cho két qua sai
sd tong luong giam di dang ké chi con 1,42% ,
hé s6 Nash cao hon so véi hai phuong an trén
vala 0,82.

3.2.4 Phuong dn 4

Dit liéu dau vao cua phuong an 4 tuong tu
nhu phuong an 3 nhung dir liéu ERA-Interim
dd duoc hiéu chinh cho ca mua va nhiét do
dya trén sy phan tich sai khic & lanh thd
Viét Nam.

Két qua mé phong véi dir liéu dau vao méd
hinh 13 dir liéu thuc do két hop véi dir lidu
ERA-Interim da duoc hiéu chinh, cho két qua
t6t hon hin so véi 3 phuwong an dau tién khi
cho hé sb Nash cao nhét 1a 0,87 cling nhu tri
tuyét ddi cia sai so tong luong thip nhét la -
1,23% (Hinh 7).
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Buwong qua trinh Iwu Iwong dong chay thwe do va mé phong tram Tuyén Quang
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Hinh 5: Qua trinh dong chay thuc do va moé phong thoi doan thang
tai tram Tuyén Quang - Phuwong an 2
Pwéng qua trinh Iwvu lweng dong chay thwe do va mé phong tram Tuyén Quang
4000 giai doan 1980-2003 - Phwong an 3
2500 == () thire do
m— Q0 md phdng %
3000 H !
o 8 [
g 2500 : ’ I
> 2000 i -
(=]
5 :‘ A
< 1500
3 1 1
1000
500 \ L
0
B8 8 = o o m S T N 08 B o~ 8o % 8 8 «w o ™ e, S g o B . E; 6 o8 a S5 O = o 8
E I R I T B - - B - O - =
% O F 8 O F W OB OR R DR G VRS OR R DR DRE R DB SRR DB

Hinh 6. Qua trinh dong chay thuc do va moé phong thoi doan thang
tai tram Tuyén Quang - Phwong an 3

Thong qua bang tong hop két qua cac chi
s6 danh gia (Bang 1) cho thdy, voi dau vao
mo hinh chi st dung bo dir li€u thuc do tai
cac tram quan tric cho két qua mé phong
dong chay tét hon vé6i bo dir liéu dau vao chi
st dung dir liéu thd tadi phan tich ERA-
Interim du cac dit liéu thuc do chi c6 & phﬁn
ha luu thudc Viét Nam. Tuy nhién, viéc su
dung két hop dir liéu thuc do va dir lidu tai
phan tich ERA-Interim (phuong an 3) da cai

thién két qua mo phong du chua cd budc
hiéu chinh lai sai s6 do mo phong cua ERA-
Interim. Diéu nay cho thiy, dir liéu tai phan
tich ERA-Interim c6 tiém ning trng dung cho
cac vung khong co sb liéu rat tot. Khi két
hop v6i phuong phap hiéu chinh sai s6 ty 1é
don gian cho dir liéu tai phan tich (phuong
an 4) nay thi két qua mo phong dong chay
phu hop nhit v6i dong chay thuc do trong ca
4 phuong an xem xét.
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Bang 3: Cac thong sé danh gia két qua thong qua cac phwong an

Chi s6 danh gia Hé s6 trong quan Hé s6 Nash Sai sb tong lugng (%)
Phuong an 1 0,93 0,75 9,7
Phuong én 2 0,87 0,68 7,90
Phuong an 3 0,91 0,82 1,42
Phuong én 4 0,95 0,87 -1,23

Pwéng qua trinh lwu lveng dong chay thwe do va mé phéng tram Tuyén Quang
4500 giai doan 1980-2003 - Phwong an 4
3500 =% = () thuec do
= 2 md phong 4
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3
1000
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0
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B3 fR3 ISR EE3 3338383383883 88¢3¢8
Hinh 7: Qua trinh dong chay thuc do va mé phong thoi doan thang
tai tram Tuyén Quang - Phuong an 4
4. KET LUAN hinh mua dong chdy SWAT mé phong dong

Nghién ctru d3 danh gia tiém ning khai
thac dir liéu tai phan tich ERA-Interim cho
cac vung khong co s6 lidu thuc do dua trén
viéc danh gia két qua moé phong dong chay
bing mdé hinh thuy vin SWAT. Dua trén
nghién ctru dién hinh tai luu vuc song Lo tinh
dén tram thuy van Tuyén Quang, két qua cho
thiydir liéu tai phan tich ERA-Interim mé ta
kha tbt su bién thién theo khong gian va thoi
gian cac dac trung mua va nhiét do. Tuy
nhién, cac dir liéu nay c6 xu thé thap hon so
véi thue té khi so sanh véi céc sb liéu thuc do
tai cdc tram thudc lanh thé Viét Nam. Mo
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chay tur 4 phuong an st dung dir li¢u tai phan
tich ERA-Interim bao gdém: chi st dung dit
liéu thuc do, chi st dung dir li€u tai phan tich,
st dung két hop dit lidu thyc do va dir liéu tai
phan tich, st dung két hop dir liéu thyc do va
dir liéu thuc do tai phan tich da duogc hi¢u
chinh cho thdy viéc két hop dir liu thuc do
cho viing ¢6 s liéu va tai phan tich cho ving
khong c6 sb liéu dd cai thién dang ké kha
ning mo phong dong chay trén luu vuc. Didu
nay cho thdy tiém ning tng dung cic ngudn
di¥ li¢u tai phan tich cho cac bai todn danh gia
tai nguyén nudc 1a rat to 16n.
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NGHIEN CUU UNG DUNG NEN TANG GOOGLE EARTH ENGINE
THANH LAP BAN PO GIAM SAT HAN HAN LUU VUC
SONG PONG NAI VUNG PONG NAM BQ

Nguyén Pinh Vuong, Nguyén Vin Hoang, Huynh Thi Kim Nhan
Vien Khoa hoc Thuy loi mién Nam

Tém tit: Nghién ciru sir dung nén tang xir Iy diea trén dam may Google Earth Engine (GEE) dé
xdy dung ban do6 phan viing mirc @6 han hdan heu viee séng Pong Nai tir 2014 dén 2019, dwa trén
tinh todn chi s6 khdc biét han han (NDDI - Normalized Difference Drought Index). Két qua
nghién ciru cho thdy ty 1é dién tich han ndng va rat ndng ving nghién cieu nam 2016 chiém ty 1é
cao nhdt trong thoi doan nghién ciru véi 78,1%. Pdnh gid dé chinh xdc dwa trén xem xét sw phil
hop giita két qua phén logi chi sé khéc biét thuc vat (NDVI) va chi sé khdc biét nuée (NDWI)
véi két qua quan sdt truc quan tir Google Earth dat dwoc la 100,0%, cho thdy tiém ndng Ién
trong viéc ing dung nén tang Google Earth Engine trong gidm sdt han hdn ¢ LVS Dong Nai.

Tw khéa: Dong Nam Bo, GEE, han han, Landsat 8, LVS Béng Nai

Summary: In this study, the Google Earth Engine (GEE) cloud computing platform was applied
to build drought zoning maps of Dong Nai river basin from 2014 to 2019, based on the
calculation of Normalized Difference Drought Index (NDDI). The study results showed that
severe and very severe drought areas in 2016 accounted for the highest proportion (78.1%) of
the study period. The accuracy of 100% was obtained based on the comparison of NDVI
(Normalized Difference Vegetation Index) and NDWI (Normalized Difference Water Index) with
visual observation from Google Earth. This shows a high potential application of the GEE in

drought monitoring in the basin of Dong Nai river.
Keywords: South Eastern Vietnam, GEE, drought, Landsat 8, Dong Nai river basin.

1. PAT VAN PE

Luu vyc song Pong Nai duge xem 1a ngudn
nuéc co ban va quan trong nhét trong phat
trién kinh té - xa hoi vung Dong Nam B9, nam
trén dia phan cac tinh Lam Dong, Pik Noéng,
Binh Phudc, Binh Duong, Binh Thuan, Déng
Nai, Ba Ria - Viing Tau, Tay Ninh, Thanh phd
Ho6 Chi Minh, Ninh Thuan va mot phan ciia 2
tinh Pak Nong va Long An véi tong dién tich
luu vuc khoang 44.100 km?. Do nidm & vi tri
chuyén tiép giita cao nguyén Nam Trung B
va Pong bang séng Ctru Long, lai tiép giap voi
thém luc dja bién Pong nén dia hinh luu vuc
song Pong Nai nghiéng dan tr Poéng Bic
xubéng Tay Nam voi do dbc trung binh toan
luu vuc 1a 4,6%, nén tai day thuong xuyén bi
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thiéu nudc vao mua kho gay han han xay ra
cuc b9 tai cac dia phuong.

Pi c6 nhiéu dy an dua ra nham danh gia
anh huéng han han tai luu vuc song Dong Nai
dé dua ra cac giai phap giam thiéu thiét hai
bang phuong phap mé hinh toan, cac nguy co
han do suy giam dong chay, luu lugng mua da
duoc danh gia cu thé thong qua cac con sd vé
dién tich han. Tuy nhién dé dat duoc hiéu qua
t6i wu trong viéc giam thiéu dén mirc tdi da tac
dong cua han han can nghién cuu mot cach
téng hop, da chiéu, boi vi viéc thuc hién cac
chinh sach tang cuong quan tri rai ro thién tai
duoc thuc hanh dua trén cac béng ching vé
pham vi anh hudéng, nguyén nhan va mac do
tac dong.
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Vién thAm g dung trong quin 1y rui ro
thién tai, lap ban dd va giam sat han han la mot
phan thiét yéu dé chinh quyén va cic bén lién
quan c6 thé thuc hién cac hoat dong tmg pho
va giam thiéu phu hop. Gan ddy, cong nghé
vién tham di duoc phat trién nhanh chéng voi
dir liéu 16n va cong nghé dién toan ddm may.
Google Earth Engine (GEE) 1a mot nén tang
xur ly khong gian dia 1y dya trén dam may tién
tién st dung dir li¢u 16n, nguén mé cd san bao
gdm cac hinh anh va dir liéu khong gian dia 1y
quy md petabyte trén toan cau. Pé cung cip
thong tin chinh xac vé pham vi va mac d anh
hudng, dit liéu quan sat trai dat theo chudi thoi
gian 1a mdt cong cu manh mé trong viéc chuin

bi thuong xuyén va mg phé cac tic dong bat
loi trén cac khu vuc rong lon.

Xuit phat tir nhitng thuc trang va nguyén
nhan nhu trén, viéc nghién ctru tng dung nén
tang Google Earth Engine thanh lap ban do
giam sat han han luu vuc song Dong Nai ving
Pong Nam B dugc thuc hién 1a rat can thiét.

2. PHUONG PHAP NGHIEN CUU

2.1 Khu vuc nghién ctru

Khu vuc nghién ctru 1a toan bd dién tich luu
vuc song Pong Nai lién quan dén cac tinh
Poéng Nai, Binh Phuéc, Binh Duong, Ba Ria
Viing Tau va TP. H6 Chi Minh (TPHCM) véi
téng dién tich 14 9.179,73 km?.
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Hinh 1: Khu vuc nghién cuu

2.2 Tong quan vé nén tang Earth Engine

Google Earth Engine 1a mot nén tang dién
toan ddm may cho phép nguoi dung chay cac
phén tich khong gian dia 1y trén co s nén
tang cua Google. C6 mot sb cach dé tuong
tac voi nén tang, Code Editor 1a mdt IDE

(Interactive Development Environment) dua
trén web dé viét va chay cac tap I¢nh,
Explorer 1a mot (mg dung web dé kham pha
danh muc dir li€u va chay cac phan tich don
gian va thu vién tai liéu cung cip cac Python
va JavaScript.
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Search for datacets or placas
Get a link {HRL} {o the sori
Seript manager é’ } A ript Help button
API documentation Save the serlp Foadback butto
Asset manager Run the soript ack button
Edrth Enaine . m om

W NG e I

4
’ Task manager
Consale cutput

nspect
focations, pixel
values, objsols
o the map

Layer manager

Hinh 2: Giao dién Code Editor trong GEE

2.3. Phuong phip giii dodan anh vién
tham duwa trén nén taing GEE

Str dung cac thuat toan lap trinh ngén ngir
JavaScript trén giao dién Code Editor dé dua
dit liéu anh vao nén tang va tién hanh cac budc
xir 1y, phan tich, hién thi va xuat két qua.

B suu tap hinh anh Landsat 8 c6 tén “USGS

// Loc anh theo thoi gian nghién clru

var collection =
filterDate('2016-03-01", '2016-03-30");

/I Loc anh theo vung nghién cuu

Landsat & Collection 1 Tier 1 TOA
Reflectance”, co tén ID
“LANDSAT/LCO8/CO1/T1_TOA™, duoc

Google Earth Engine hiéu chinh khi quyén
duoc sir dung trong dé tai nay. Dit liéu anh sau
d6 duoc loc theo viung va thoi gian nghién ctru
dé giam bat thoi gian xir 1y, st dung doan code
khai bao sau:

ee.ImageCollection('LANDSAT/LCO08/C01/T1_TOA")

var studyarea = ee.Geometry.Polygon([[[106.87036800694693,10.050601310799461],
[107.89758968663443,10.574828473127113],[107.40075269051226,12.112098864151134],
[105.99519293772471,11.467098807165632],[106.87036800694693,10.050601310799461111);

var L8 studyarea = collection.filterBounds(studyarea);

Chudi thdi gian ciia bo swu tdp hinh 4nh
Landsat TOA da duoc st dung dé tinh toan
cac chi sd bao gém chi s6 khac biét thuc vat
(NDVI - Normalized Difference Vegetation
Index) (Tucker, 1979), chi s6 khac biét nudc
(NDWI -Normalized Difference Water Index)
(Rahimi et al., 2014) va chi s khac biét han
han (NDDI - Normalized Difference Drought
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Index), c¢6 thé xac dinh cic mirc d6 han han
trong khoang thoi gian quan tam dua trén
ngudng han han tr pham vi gia tri NDDI,
pham vi NDDI cao hon cho thdy han han
nghiém trong hon (Charat et al., 2009). Cac
chi s6 dugc tinh bang cac phuong trinh sau:

_ NIR-RED

NDVI NIR+RED (1)
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NIR—-SWIR

NDWI = pe— () SWIR 1la pho phan xa cua ddi tuong trén
kénh hong ngoai song ngan trong cam bién

NDVI- NDWI
NDDI = 3) Landsat 8. Phan tich chi s6 NDVI, NDWI,

NDDI cho tap ditr liéu anh theo doan code

Trong d6, NIR 1la phdé phan xa cua doi duéi day:

twong trén kénh hong ngoai gan, RED la
phd phan xa cua d6i twong trén kénh do,

var L8 collection = collection.select(["B6","B5","B4"]);
var median L8 2016 = L8 collection.median();

// Tinh toan va hién thi chi s6 NDVI

var ndvi = L8 collection.normalizedDifference(['BS', 'B4']);

var vis = {min: 0, max: 1, palette: ['FFFFFF', 'CE7E45', 'FCD163', '66A000', 207401",
'056201', '004C00', '023B01','012E01','011301']};

Map.addLayer(ndvi.clip(studyarea), vis, "NDVI");

// Tinh toan va hién thi chi s6 NDWI

var ndwi = L8 collection.normalizedDifference(['BS', 'B6']);

var vis = {min: 0, max: 1, palette: ['0000ff", '00fftf', 'ffff00", 'ff0000", 'fTfftf']};
Map.addLayer(ndwi.clip(studyarea), vis, "NDWI");

// Tinh toan va hién thi chi s6 NDDI

var nddi = ndvi.subtract(ndwi).divide(ndvi.add(ndwi)).rename('NDDI');

var vis = {min: 0, max: 1, palette: ['0000ff', '00ffff, 'ffff00", 'ff0000", "ffffff']};
Map.addLayer(nddi.clip(studyarea), vis, "NDDI");

Google Earth Engine [ a -
IGetLink vI Save v. Run vI Reset v

22 ~ = »Point (187.3304, 11.2027..
23 ~Pixels
i';* ~NDVI: Image (1 band)
nd: B.572745655@773542 -

Search places and datasets...

var L8_collection = L& _collection.select(["B&"
var median_L8_ 2816 = L8 _collection.median{);
// Tinh toan chi so NDVI

var ndvi = median_L8_201&.ncrmalizedDifference( =

26~ ¥
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Hinh 3: Thé hién chi s6 NDVI khu vuec nghién ciru
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Két qua giai doan tr GEE s& duoc xuat
sang Google Drive dé thuan tién bién tap ban

// Xuat két qua

dd trong GIS, trong qué trinh xuat dir liéu anh,
c6 thé tuy chon hé toa do cua anh.

Export.image.toDrive({image:nddi,description:"NDDI 2016",maxPixels:1e13,region:
studyarea,fileFormat: 'GeoTIFF',crs: 'EPSG:32648',scale: 30});

Két qua tinh toan chi s6 NDDI tir GEE
dugc bién tap, thanh 1ap ban d6 phan ving
han han LVS Pdng Nai trén phin mém

GIS, chi s6 kho han dugc chia thanh 5 cap,
twong ng vo1 5 muc do khd han khdc nhau
(Bang 1).

Béang 1: Phan loai mirc d§ han han dua trén gia tri NDDI

Gia tri NDDI Phin loai Hién thi
<0 Khong han hén -
0-02 Han han nhe
0.2-04 Han hén trung binh
0,4-0,6 Han han nang L
>0,6 Han han rat nang -

USGS Landsat 8 Collection 1 Tier 1 TOA Reflectance

h 4

Loc anh theo vung va thoi gian nghién ctru

Y

Thuét toén xac dinh NDVI, NDWI

Raster
NDWI

Raster
NDVI

-~ GIS

| NIR

| SWIR |
Jv"-ﬂ.t-
d

Google Earth Engine

Thuat toan xac dinh NDDI

v

Ban d6 han han LVS Dong

Hinh 4: So do thuc hién

3. KET QUA VA THAO LUAN
3.1. Tinh toan chi s6 NDVI, NDWI cho
tap hgp anh khu vue nghién ciru

Nhirng noi ¢6 mau xanh cang dam, thi kha
ning tap trung thuc vat cang cao nhu dét
néng nghiép, 1am nghiép. Nhitng noi co rat it
mau xanh, thé hién méc do tap trung thyc vat
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thap, c6 thé 1a dat & d6 thi, dat trong. Nhiing
noi khong c6 mau xanh, cho thiy khong co su
hién dién cta thyuc vat, dién hinh nhu cdc ddi
tuong song ngodi, kénh rach, dat chuyén nuodi
trong thiy san. Cu thé, mau xanh dam phan
bd & Vuon Quéc Gia Cat Tién, ven bién
Thanh phé H6 Chi Minh noi cé rirng ngap
min Cin Gid va khu bao tdn thién nhién
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Chau Phuodc thugc Ba Ria Viing Tau. Trong
nghién ctru nay, gia tri NDVI < 0,1 duogc
quan tdm, noi dugc xem la bi anh hudng nang

né nhat khi han han kéo dai. Két qua ban do
chi s6 NDVI LVS Ddng Nai tir 2014 dén

2019 dugc thé hién trong Hinh 5.

2014 2015 2016
A v A NDVI A v
5 - High : 0.76 v - High : 0.80 = 3 - High : 0.80
e R, o[ B w02 B ow 048
2017 2018 2019
NDVI
,NX e High :0.82 ,NX -v High : 0.75 .NX
0 10 20Km - Low: 0as|[® 10 20Km - Low- 0aa|[0_10 20km
Hinh 5: Phan bo NDVI LVS Dong Nai tie nam 2014 den 2019
2014 § ¥ 2015 & 2016 ;
o (i\}
'x v bDwi ’X Wi A @ NDWI
4 X - High: 0.78 3 & - High : 0.81 M 7 e High:0.80
p B oy || R B w00 ||t 20K B Low: 038
2017 2018
’X D ND
8 i o High: 0.71 o High : 0.80
e B ow 037 B Low:-038

Hinh 6: Phdn b6 NDWI LVS Péng Nai tir nam 2014 dén 2019
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Sau khi xdy dung ban d6 phan bd chi sd
thuc vat NDVI, tac gia da xay dung cac ban dd
phan b khéng gian cia NDWI trong khu vuc
nghién ctru tir ndm 2014 dén 2019 (Hinh 6).
Vé mit khong gian, két qua cho thay sy phan
bd ctia cac gia tri NDWI thap (hién thi mau do
va vang) phan 16n tip trung & khu vuc phia
Nam tinh Pdng Nai, phia Bic Ba Ria Ving
Tau va phﬁn dién tich luu vuc thudc dia phan
tinh Binh Duong. Khu vuc c¢6 chi s6 NDWI &
mirc cao phan b ¢ nhiing noi c6 hé thong
thily van luu vuc, dic biét 1a khu vuc Can Gid
va noi tiép giap v6i hd thuy dién Tri An,
nhirng noi c6 thuc vat rung che phu cling cho
thdy gia tri NDWI cao. Két qua ciing cho thiy,

2019

A v High : 0.83
- oy Fiigh - 0.
0 10 20Km
——p M Low: 050
NDVI

— Khoéng thue vat

Co thye vat

su suy giam 16n nhét trong cac gia tri NDWI
duoc quan sat thdy vao nam 2014, 2015 va
2016, khi cac tong mau néng trong ban dd
chiém nhiéu hon cac nim con lai trong giai
doan quan sat.

Tur két qua phan loai chi s6 NDVI, NDWI
tir tap hop anh vién tham, tién hanh danh gia
d6 chinh xac bang phuong phap so sanh két
qua phan loai v&i két qua quan sat truc quan tir
nén tang Google Earth. Két qua danh gia do
chinh x4c phan loai NDVI, NDWI ndm 2019
dat duoc 1a 100,0%, do do6 két qua phan loai du
co s& dé 1am dir liéu cho thanh 1ap ban db han
han vung nghién ctru.

Hinh 7: So sanh I6p phii thiee vt giita két qua phdn loai va dir liéu Google Earth

3.2 Panh gia tinh hinh han han LVS
Pong Nai tir tip hop anh vién tham

Ban dd phan bd gid trj chi sb khac biét han
han NDDI khu vuc nghién ciru duogc thé hién
trong Hinh 8. Két qua cho thiy, khu vuc co
NDDI tir < 0 — 0,2, tép trung chu yéu ¢ khu
vuc ring ngap man Can Gio. Khu vuc ¢6 mirc
kho han ning va rat ning (v6i gia tri NDDI &
muc > 0,4) xuét hién phﬁn 16n & khu vuc dit
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san xuat nong nghiép thudc phia Bic va trung
tam vung nghién ctru.

Theo do dién tich khu vuc ¢c6 miac d6 han
han ndng (twong Gng véi gia tri chi s6 NDDI
tr 0,4 dén 0,6) chiém ti 1& cao nhéit vao nam
2016 véi 40,2%, khu vuc c6 mirc d han rat
ning chiém cao nhit & cac nim 2019, 2016 véi
44,4% va 37,9% trong thoi doan nghién cuu.
Han han nam 2016 nghi€ém trong hon cac nam
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con lai, duogc thé hién thong qua dién tich muc
do han nang va rat nang trong ban dd niam
2016 dat cao nhat, két qua nay phu hop véi cac
bao cao cua dia phuong, theo ghi nhan luu
luong nudc song Dong Nai dat thap nhat vao
ndm 2016 trong giai doan 2014 - 2017.

Pén nim 2018, muc d6 han han c6 xu
huéng giam, ty 1¢ dién tich c6 mirc han rat
ning chi chiém 14,8%, nhung c6 xu hudng
tang tré lai & mic bao dong vao nam 2019,

cho thdy han hin khu vyuc nghién ctu dién
bién phirc tap va c6 xu hudng gia ting mirc do.
Két qua nhan duoc ciing cho thiy vai trd quan
trong cua lop phu thuc vat trong giam nguy co
han han, & nhitng ving duoc phu xanh boi dat
rung it chiu a&nh huéng béi han han, ngoai ra
yéu t6 dia hinh ciing c6 nhiing tic dong it
nhiéu dén mtc khé han, ving ven bién phia
bong c6 muc d§ khoé han cao hon so vdi ving
nui cao.

Bang 2: Thong ké ty 1¢ dién tich (%) cic mirc dd han hian khu vire nghién ciru
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Hinh 8: Phén viing mitc A6 han hdan LVS Pong Nai tir 2014 dén 2019

59



Ung dung céng nghé vé théong tin, thiét bi va hdu can trong céng tic phong, chong thién tai

4. KET LUAN VA KIEN NGHI

Chiém gén dai b phan mién bong Nam B0,
LVS Pong Nai ¢6 mot vi tri kha quan trong vé
mit tai nguyén nudce, chinh vi thé viée giam sat
han han vung nghién clu 1a co s& quan trong
cho cic quy hoach tong thé ngudn nude luu vic.
Két qua gphan loai cho théy, din tién han han
khu vuc nghién ciru kha phic tap va c6 xu
huéng gia ting ciing véi sy thay doi ciia khi hau,
han nam 2016 dugc danh gid 1a ning né nhit
trong thoi doan quan sat tir 2014 dén 2019. Theo
do6 yéu tb dia hinh, 16p phi thyc vat c6 tac dong
rat 1on dén mirc do han han nang, nhe.

TAI LIEU THAM KHAO

Két qua nghién di ching minh nén tang
GEE 1a mét cong cu hi€éu qua va nhanh
chéng dé giam sat han han LVS Pong Nai,
dua trén két qua danh gia sy phu hop giita
két qua phan loai cac chi s6 han han trén
GEE voi két qua quan sat truc quan tir
Google Earth dat dugc 1la 100,0%. Trong
trong lai, can thiét ung dung cho giam sat
han & quy md khu vuc rong hon, ké ca & tim
qubc gia nham co cai nhin toan dién vé dién
tién thién tai han han trude thach thac cua
bién d6i khi hau, tir d6 c6 nhirng bién phu
hop trng véi tirng vung, dia phuong.
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_ UNG DUNG PHAN MEM FLOW-3D TINH TOAN VAN TOC
VA AP SUAT TREN PAP TRAN THU'C DUNG MAT CAT HINH CONG

Pd Xuin Khinh, Lé Thi Thu Nga, H6 Viét Hing
B6 mon Thuy luc, Truong BPai hoc Thuy loi

Tém tit: Bai bio nay sir dung phan mém Flow-3D mé phong dong chay qua ddp tran thuc dung
mdt cdt hinh cong, vmg dung cho thity dién Pong Nai 2. Hai yéu té chinh ciia dong chdy qua ddp
tran 1d van téc va dp sudt dwoc tinh todn va phan tich kj théng qua bén mé hinh dong chdy réi
khdc nhau. Két qua cho thdy rang, mé hinh dong chay réi RNG c¢6 két qua mé phong tot hon so
Vi cdc mé hinh con lai la K, K-epsilon va LES khi so sanh véi két qua do dac trong phong thi
nghiém, véi luu lwong Q = 150.76 I/s. Cdc chi tiéu so sanh ¢ mirc tot véi hé sé Nash la 0.86 va
phan tram sai s6 trung binh la 10.9%. Mé hinh ciing dwoc kiém dinh véi mét cdp lheu heong
khdc, khi Q = 184.13 /s va cho két qua mé phéng dwoc danh gid la phit hop véi sé liéu thiee do.
Tw khéa: Flow 3D, ddp tran hinh cong, RNG, mé phong dong chay.

Summary: This paper aims to simulate the flow over ogee spillways by using Flow-3D software,
which is applied for Dong Nai 2 hydropower station. The flow velocity and pressure were
calculated and analyzed through four different turbulent models. The results indicated that the
RNG model is better than K, K-epsilon and LES models, when they were both compared with
observed data in case the discharge was 150.76 l/s. The Nash — Sutcliffe efficiency (NSE) and the
percent difference of RNG model are 0.86 and 10.9%, respectively. The model was also
validated through other discharge, Q = 184.13 /s, and presented good agreement with
experimental results.

Keyword: Flow 3D, Ogee spillway, RNG, Flow simulation.

1. MO PAU truong, da gitp cac nghién ctru vé dong chay
qua dap tran dat duoc két qua dang ké. Nhiing
phin mém thudéc ho CFD nhu Flow-3D la
cong cu hiru hiéu giup cho viéc mo phong
dong chay trén mit tran duoc chi tiét va chinh
xac hon. Flow-3D 13 phin mém thwong mai,
mé phong dong chay 3 chiéu dwoc phat trién

Trong cac cong trinh thuy loi, thuy dién,
dap tran cd mat cit thuc dung hinh cong
thuong duoc sir dung dé xa 1d, dam bao an
toan cho cong trinh. Xac dinh chinh xac van
tbc va ap suét trén mat dap tran dé thiét ké
hinh dang mit cit tran luén 1a van dé kho ! - . N
khan, hip din nhidu nha khoa hoc. Trong thoi 091 cong ty Flow Science, Inc, My. Phan mém
gian qua, cac nghién ctru vé trudng van toc va n:ély dwgc sir dung trong cic nghién ciru qudc
phan bd 4p sut trén mat tran chu yéu duoc t¢ nhu Kumcu (2016) va Sadegh D. K. (2016).
thye hién nhd mé hinh vat Iy voi chi phi kha 1rong cdc nghién ciu nay, cdc tdc gia da ap
16n va mat nhiéu coéng stc. Gan diy véi su dung mo hiph Flow-3D de dé{lh gia dong chay
phat trién cta cac phuong phap s, dic biét la 948 tran tai dap Kavsak, Tho Nlﬁ Ki V,é dap
su ra doi cia CFD (Computiational Fluid Balaroud, Iran. K& qua cho thay, van toc, do
Dynamic) - phuong phap sb dugc sit dung két sau dong chay, ap suat co6 su tuong dong 16n

hop voi cong nghé md phong trén méy tinh dé gufa thuc do va tinh troan. Bén canh vdo, cac
gidi quyet cac bai todn ve€ co hoc va moi nha khoa hoc trong nuée nhu Pham Van Song
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(2014) hay Nguyén Cong Thanh va nnk (2014)
ciing st dung Flow-3D nhu mét cong cu dé
tinh toan, cai tién md tiéu ning cho cbng ving
triéu hay tinh toan niang luong di tiéu hao khi
dong chay qua bac nudc. Tuy nhién, viéc kiém
dinh d¢ chinh xac cua mo hinh nay van la mot
cAu hoi 16n can duoc thuc hién béng nhitng
cong trinh cy thé.

Vi vay, muc ti€u cua bai bao nay la Ung
dung phan mém Flow-3D mé phong dong
chdy qua dap tran thuc dung hinh cong khong
chan khong, ap dung cho tran xa 1i cua thuy
dién Dong Nai 2. Qua d6 dénh gia kha ning
ctia cac md hinh dong chay réi trong Flow-3D.
Do chinh x4c cua két qua tinh toan van tde va
ap suit trén mat tran s& duoc kiém dinh thong
qua cac sb lidu thuc do trén moé hinh vat li
trong phong thi nghiém.

2. PHUONG PHAP NGHIEN CUU
Trong bai bao nay phuong phap mo hinh toan
két hop voi mo hinh vat 1i d3 duoc stir dung dé
tinh toan va kiém dinh két qua.

2.1. M6 hinh toan
M6 hinh Flow-3D st dung phuong trinh
Navier-Stoke lam phuong trinh chu dao.
Phuong trinh nay 13 su két hop cua hai phuong
trinh bao toan khéi lwong va dong lugng.

ou,

—=0 1

o M
2

%—Fuj%:—l@—p—l-vﬂ (2)

ot ox, poOx;  Ox0x,

Trong d6: u; 1a thanh phan van toc theo 3
phuong x, v, z; P 1a 4p suat; v 1a hé sd nhét
dong hoc. Phuong trinh 1 va 2 chi c6 thé giai
dugc bang toan hoc trong mot sd bai toan dong
chay c6 diéu kién don gian. Trong thyc té,
dong chdy trong cc cong trinh thuy lgi hau
hét 1a dong chay rdi, dic biét 1a dong chay qua
déap tran. Bé giai duoc hé phuong trinh Navier
Stoke trong trudng hop dong rdi ngudi ta phai
str dung mot sd phuong phap phd bién sau: a)
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Phuong phap mé phong dong rdi bang cich
tinh toan truc tiép, Direct Numerical
Simulation (DNS): Pay la phuong phap dua ra
16i giai chinh xac nhit cho phuong trinh
Navier-Stoke béi né xét dén moi cép do rbi
cia dong chdy ma khong cin sy trg gitp cla
bat ki mot gia thiét ndo. Tuy nhién, DNS gip
nhiéu khé khan trong viéc hién thuc hoa loi
giai vi n6 doi hoi moét hé thong may tinh du
manh va so d6 giai du chinh xac dé giam bot
sai sb; b) Phuong phap mé phong dong chay,
Large Eddy Simulation (LES), phwong phap
nay coi dong rdi 1a dong chay cila nhitng xody
nudce 1on. Nguyén ly chi dao cia phuong phap
LES la dya trén sy don gian héa phuong phap
DNS; c¢) Phuong phap trung binh hoa
Reynolds (RANs). Phuong phap nay chi tap
trung vao gia tri théng ké ciia dong chay ma
khong quan tim dén gia tri tirc thoi ciia chung.
Do d6, trong RANS tat ca cac cap do réi cua
dong chay s€ dugc trung binh hoa. Trudc tién
ta s& thiét l1ap phuong trinh Reynold cho cac
gia tri trung binh, phuong trinh nay sé co
nhitng thanh phan chua xac dinh. Nhiing thanh
phin nay s& dugc tinh dwa trén nhiing gia tri
trung binh d3 biét thong qua nhirng gia thiét
(closure assumptions).

Trong cac phuong phdp trén thi phuong
phdp RANs dugc sir dung phd bién nhit. Dé
phat trién hé phuong trinh RANS, cac tham s
didc trung cua dong chay gébm van tdc, ap suat
tai mot diém phu thuoc thoi gian dugc chia
lam 2 phan: thanh phan trung binh va cac dai
lugng mach dong, cu thé nhu sau:

ui(xi’t):Z’_[(xi’t)-i_u'(xi’t) 3)

pi(xﬂt):]_?(xi’t)+p’(xi7t) 4)

Trong d6: & va P 1a cac thanh phan vén toc
va 4p sut trung binh theo thoi gian. u’, p’ 1a
cac thanh phan van tc va ap suat mach dong
xung quanh gi4 tri trung binh. V61 hai phuong
trinh trén, hé phuong trinh RANs s€ co dang
trung binh nhu sau:
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ou.
Zi_0 5
= )
_ — ’— 81/—{!—!
%_}__/%:_l@_}_vﬂ_;u]_}_gj (6)
o ox,  pox,  oxex, o,

Trong d6: #u} 1a dai lugng khic khong va
1a dai luong quan trong nhét trong mod phong

dong chay roi, nd6 dugc goi la Ung suat

—L+u
ot 6xj

DPé dong kin (giai) duoc RANs, chung ta
can phai xac dinh duoc 07, thong qua mot vai
gia thuyét, nhu gia thuyét vé tuyén tinh hay
khong tuyén tinh do nhét rdi (linear or non
linear eddy viscosity), hay gia thuyét vé mé
hinh ung suat Reynolds (Reynolds stress
model, RSM). Tir nhitng gia thuyét nay cac
nha khoa hoc s& thiét lap ra rat nhiéu mo hinh

2
v—kzl—c Ly
&

3
ok 8uk aul k* 0
=—u'u' ——-Cp—+—| | v+—
6t ax jax [ ox,

Trong do: v, 1a xody nhét (eddy viscosity)

hay d6 nhét réi (turbulent viscosity). Hé sd
khép kin va quan hé bd tro

3
2

k
£=Cy",C,=008,0, =1.

-M6 hinh hai phuong trinh (K-Epsilon
equation): M5 hinh chay réi hai phwong trinh

6x‘ /ax ;

Reynolds (Reynolds stress) va c6 quan hé voi
tg suat tiép réi nhu sau

(7

Phuong trinh Navier Stoke trung binh
(RAN’s) s& dugc chuyén thanh dang (8) sau day.

_ij‘i'gf (8)

tinh toan dong réi, c6 thé ké dén dudi day.

- MO0 hinh mét phuong trinh (K equation):
giai quyét mot phuong trinh déi luu chay réi
(turbulent transport equation) thuong la dong
ning chay rdi. Nguén gdc mé hinh mot
phuong trinh chay rdi 1a mé hinh mét phuong
trinh cia Prandtl

)

ok

j@x } (10)

hinh chay réi hai phuong trinh bao gém thém
hai phuong trinh dbi luu dé mo ta cho tinh
chay réi cua dong chay. Thong thuong mot
trong cic bién dbi luu 1a dong ning chay rbi
(turbulent kinetic energy) k, bién ddi luu thi
hai khac nhau phu thudc vao kiéu ctia mé hinh
hai phwong trinh. Lya chon phd bién 14 tiéu tan
1di & (turbulent dissipation)

12 mot trong nhitng mo hinh phd bién nhit cta v,=C, k_z (11)
cac md hinh chay rdi. Theo dinh nghia, mo g
Ok ouk O ok ou,
Phuong trinh k: — + 2T (v+ V—)— —u'u' —u—g (12)
ot 0x ax,, o, Ox, " Ox;
" 2
Phuong trinh & % due _ 0 v+ v_)a_g -C, fu'l. g Ou, . i (13)
ot Ox, Ox X, k
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Trong do:
C,=0.09,6, =1.0,0,=13C, =144C,, =192 ;

- MG hinh RNG (Renormalization-Group):
M6 hinh nay dung chung 2 phuong trinh voi
mo hinh K-epsilon, tuy nhién nhiing gia tri
hing s6 thuc nghiém trong phuong trinh K-
epsilon s& duge tim dudi dang hién (explicit
method). Trong Flow 3D, m6 hinh RNG duogc
khuyén khich st dung va dugc cho rﬁng co do
chinh x4c hon so véi cac mé hinh dong rdi
khac (Kermani et al. 2014, Sadegh et al. 2016).

2.2. M6 hinh vat ly
Mo hinh vat ly duoc xay dung tai Phong

2
R ;‘r\.‘\.
N
i \-\.\
I 4 |
i :
1.2m | 5 ‘_/\‘:{::
! 61 e
] .
| RO
_________ i A i
1 ¥
| 1,28m
0.,74m
e« o oom e 4 A0 B AN

Tuyén 2 %, .
m Tuyén 1

Hinh 1: Mat cat tran va so do bo tri cac diem do

2.3. Phwong phap danh gia
DPé danh gia két qua tinh cia mo hinh
toan, ching to1 st dung hai tri sb: hé s
Nash, NSE (the Nash — Sutcliffe efficiency)
va sai sb trung binh, Xy, v&i cac cong thuc
tinh dudi day.
(X = Xt
)%SE::l—-Ezjl( 20 _1le
Zizl (Xabs,i _Xabs)

Xy = 1 z;w*loo

n obs,i

(14)

(15)
Trong do: X, 1a gia tri thuc do; X, la
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thi nghiém Thuay luc tong hop Truong Dai
hoc Thuy logi. Tai day, m6 hinh mat cit tran
voi ti 18 1:50 dugce thiét ké va lép dat trong
mang kinh chit nhat gdm 2 khoang, 1 tru pin
O gitra va 2 nta try pin 2 bén, dugc mo ta chi
tiét trong Hinh 1. Van tdc dong chay trén
tran dwoc do tai vi tri sat mat tran tai 9 diém
doc theo tuyén & giita khoang tran. Thiét bi
dién ta P.EMS cia Ha Lan véi diu do E40
va E30 duoc st dung dé do van tdc. Ap suét
trung binh, 4p sudt mach dong trén tran va
mili phun dugc do bang thiét bi dién tir
SDA- 830C do Nhat ban ché tao cung cac
thiét bi dién tir khic.

-0.3

Hinh 2: Hinh anh tran dwoc mé phong
trong Flow-3D
gia tri thuc do trung binh; X 1a gia tri mo

sim,i

phong; n 13 s6 luong gia trj tinh toan.

Hé s6 Nash 1a hé sb thé hién su twong quan
gitra gia tr1 thuc do va gid tri tinh toan. Mo
hinh toan cho két qua tt khi c6 Nash 16n gan
bang 1 va sai s6 trung binh nho.

3. KET QUA NGHIEN CUU

Dong chay qua dap tran 1a dong chay rdi va
chiu anh huong cua trong lyc 1a chinh. Do do
trong Flow-3D can lya chon mé hinh dong
chay chiu anh hudéng cia trong luc va mé hinh
dong chay rbi. Viéc lwa chon kich thuée ludi
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hop 1y cho 6 tinh todn la mdt nhiém vu rat
quan trong. Gia tri nay anh hudng khong chi
dén do chinh xdc cia md hinh ma con ca thoi
gian tinh toan. Do d6, sb luong 6 tinh toan can
dugc khong ché it nhat c6 thé nhung van phai
dam bao da do phan giai thé hién mdi quan hé
gifta dong chay va vat can nhu try pin va md
bén. Kich thudc 0 tinh toan
Ax=Ay=Az=0.0lm trong nghién ctru nay
duoc lya chon qua cac ti€u chi sau: a) nho hon
bé rong tran va d¢ sau myuc nudc nhd nhét trén
tran; b) tham khao cac nghién ctru da thyuc hién
trudc day (Kermani et al. 2014, Sadegh et al.
2016, Kumcu et al. 2016).

Dé thiét 1ap mo hinh dap tran, can dinh dang
mit cét tran trén Autocad, sau d6 xuét file dudi
dang *.stl va nhap truc tiép vao Flow-3D (Hinh
2). Xac dinh cac diéu kién bién nhu sau: dong
chay trong mién tinh toan duoc dat trong hé toa
d6 Dé cac 6 mit, v6i thir tw 1an lugt 1a: bién
thuong luu (Xumin) duoc gan 1a didu kién bién ap
suit voi chiéu cao cu thé cia cot nude tran H:
Xmin= P (Hydrostatic Pressure), bién ha luu
(Xmax) 1a bién ctia dong chay ra (Outflow) s€
duoc gan: Xma= O (Outflow), bién thap nhat
trén truc Z (day kénh ha luu) s& duoc gan diéu
kién bién nhu mot tuong cung: Zy,in= W (Wall),
bién cao nhét trén truc Z s& duoc gan nhu mot
bién d6i ximg: Z.= S, bién theo phuwong Y
gdm tuong bén trai véi Y= W (Wall) va
tuong bén phai Y ma= W (Wall). Trong do: X la
phuong doc theo chiéu dong chay tir thuong
lru dén ha luu tran; Y 14 phuong vudng goc véi

2)

6.00 =—K-Epsilon =0—RNG

=

2 500 A=K >¢=LES

\(E 400 @~ Thyc nghiém o
=300 W
= 200 0 Ay

5"—5/A A A A

0 1 2 3 4 5 6 7 8 9
Vi tri cdc diém trén tran

dong chay, tr tuong canh bén trai sang tuong
canh bén phai; Z la phuong thang dung theo do
sau dong chay.

Trong bai bdo nay, phin mém Flow-3D di
duoc ap dung thir nghiém nham xac dinh van
tbc dong chay va phan bd ap sudt trén mit
dap tran cta thuy dién Pong Nai 2. Cac mo
hinh dong rdi khac nhau s& duoc tinh toan véi
luu luwong qua dap tran 1a Q = 150.76 /s va
cot nuée tran H = 0.232 m. Két qua tinh toan
cia 4 md hinh dong chay réi dugc thé hién
trong cac muc dudi day. Dua trén két qua tinh
todn, cac tac gia s€ lya chon mo hinh dong rdi
t6t nhat phuc vu viéc mo phong dong chay
qua tran.

3.1. Véan téc dong chay

Nha may thily dién Dong Nai 2 13 bac thang
thr 3 trén song Bé)ng Nai, ¢6 nhiém vu chinh
1a khai thac tiém ning thuy dién, két hop st
dung tong hop ngudn nudc va dam bao chéng
1&i cho ha du. Tran téng thé cua cong trinh thiy
dién Béng Nai 2 1a dap tran thuyc dung mat cét
hinh cong khong chan khong. Toan b dap
tran gébm 5 khoang, chiéu rong mdi khoang
15m, tru pin va md bén phia thuong luu dang
luon tron, phia ha luu vudng goc, chiéu day tru
pin va mé bén 13 3,5m, ¢6 bd tri khe van. Viéc
tinh toan chinh xac van téc dong chay qua dap
tran dong mot vai tro v cung quan trong, dam
bao an toan cila ci hé théng cong trinh. Két
qua tinh toan van téc dong chay dugc trinh bay
trong bang va d6 thi duéi day.

0.80
—~0.70
~@=K-Epsilon

~0.60 =0=RNG
= 0

-
£ os0 | -k —=LES
£ 040 || —0-Thuenghiém

£
030

2020
- o 8
.10 o
0.00 4

Vi tri cc diém trén tran

Hinh 3: So sanh: a) vin téc va b) dp sudt thiee do voi tinh todn bang cdc mé hinh dong réi
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Bang 1: So sanh giira gia tri van téc thuc do va tinh toan bang 4 mé hinh dong rbi

M4 hinh dong roi RNG K K-epsilon LES
Chi tiéu so | Hé sé Nash 0.86 -1.53 0.84 0.72
sanh X 10.9% 42.6% 11.4% 15%

C6 thé thdy rang, mé hinh Flow-3D cung
cAp mot goc nhin dé dang va day du hon vé
truong van téc dong chay qua tran, so véi
mo hinh vat ly, thong qua viéc md phong
dong chay theo 3 chiéu x, y, z. Hinh 3a va
bang 1 cho thiy, md hinh dong réi RNG va

K-epsilon déu cho két qua tét, trong d6 md
hinh dong réi RNG c6 két qua tot nhit.
Bang 2 téng hop gia tri van tbc do dac trén
mo hinh vat Iy va két qua tinh toan bang mo
hinh RNG trong Flow-3D tai 9 diém trén
mat tran.

Bang 2: Céc gia tri van tdc thuc do va tinh toian theo md hinh RNG

T Vian téc thue do Van téc tinh toan (m/s) o
(m/s) u \4 w Van toc tong hgp
1 1.016 1.071 0.006 0.737 1.300
2 2.140 1.692 -0.002 0.187 1.702
3 2212 1.962 -0.003 -0.957 2.183
4 2.922 2.010 0.003 -1.956 2.805
5 3.288 2.030 0.012 -2.508 3.208
6 3.320 2373 0.006 -2.560 3.491
7 3.790 3.410 -0.036 -1.534 3.739
8 3.859 3.744 -0.028 -0.059 3.744
9 3.650 3.693 -0.010 1.501 3.986

& 1.500
~ 1.000 .
0.500 ® Gia tri vén toc tinh toan

Gia tri van téc thue do

[}
*

0.000

0 02 04 06 08 1 12 1.4
Khoang cach dén chin tudng canh (m)

Hinh 4: So sanh vén téc thuc do va tinh todn
theo mo hinh RNG
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Bang 2 cho thiy: Van toc u theo phuong
X ¢6 xu hudng ting dan doc theo chiéu dai
dong chay dén trudc mili hit. Van tdc v theo
phuong Y c6 gid tri rat nho, khong anh
huong nhiéu dén van tdc tong hop. Piéu nay
1a phu hop béi vi tri cac diém do nam giira
tran, it chiu anh hudng cua tru pin, hudng
dong chay vuong goc vdéi truc Y. Ngoai ra,
do tinh chat dbi xtng cua tran theo phuong
Y nén truong van tdc tai cac mat cit & gitra
la gan nhu nhau, trir nhitng mit cit sat tru
pin. Hinh 4 mé ta su thay déi vé hudng cia
van toc dong chay trén tran va miii hat. Van
tbc w theo phwong Z c6 nhitng gia tri am va
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duong xen 1an nhau thé hién nhitng huéng
chuyén dong khac nhau. Nhitng gia tri 4m 1a
phu hop, phan anh rd tinh chit roi caa dong
chay khi & vi tri mai tran (tr V3 dén V8).
Mait khac, nhitng gid tri duong la do 4nh
huéng cua thiét ké tran véi phan vat phia
trude tran (V1, V2) va mii hat (V9) lam van
tdc tai nhitng vi tri nay c6 huéng 1én trén.
Hinh 4 so sanh két qua tinh toan van tdc theo
mo hinh RNG véi s6 liéu thue do. C6 thé
thay, cac gia tri ndy co sy dong nhat cao, thé
hién qua 2 chi tiéu: hé s6 Nash 12 0.86 va sai
s6 trung binh bang 10.9%.

3.2. Ap suit trén mit tran

Tuong ty nhu van tdc, ap sudt trén tran duoc
do tai 9 diém, gia tri cua nd ciing dugc tinh
toan bang cic mo hinh dong rdi khac nhau va
so sanh voi s lidu thi nghiém (Hinh 3b). C6
thé thay rang, ca 4 mo hinh dong rdi déu cho
két qua xap xi nhau, hé s6 Nash dao dong tir
0.71 dén 0.73 va sai s trung binh nam trong
khoang 30-39% (Béang 3). Gia tri 4p suat nho
nhat xuét hién tai diém sé 5 trén mat tran.
Trong thuc t&, ap sut trén tran ludn 1a mot vin
dé duoc quan tdm trong qua trinh thiét ké va
van hanh dap tran, két qua & Bang 3 cho thiy
cac mo hinh dong rdi trong Flow-3D da mo
phong twong dbi tot 4p sudt trén tran.

Bang 3: So sanh ap suit tinh toan va thuc do biang 4 mé hinh dong rbi

M4 hinh dong roi RNG K K-epsilon LES
Chi tiéu so H¢ s6 Nash 0.72 0.71 0.73 0.72
sanh X 30% 33% 39% 35%

Tir nhitng két qua thu duoc khi mé phong
dong chay qua tran bang cac mé hinh dong réi
khac nhau, c6 thé thdy mo6 hinh dong r6i RNG
c¢6 két qua tét hon ca. Tuy nhién, dé kiém tra
tinh phu hgp cua mo hinh trong viéc mo phdong
dong chay qua tran voi cac diéu kién khéc
nhau, diéu kién bién ctia md hinh duogc thay

ddi va tiép tuc tinh toan cac gia tri van tde va
ap suét trén mat tran. Két qua tinh toan voi mé
hinh dong réi RNG, véi luu lugng qua tran 1a
184.13 I/s va cot nuée H = 0.261 m, duoc thé
hién trong muc 3.3 dudi day.

3.3. Kiém dinh mé hinh dong rdéi RNG

10.00
9.00
8.00 )
¢ Gia tri van toc thyc do
7.00 BGid tri van tée tinh todn
= 600 Nash=0.72
£ 5.00 Xtb=12.5%
:é- 4.00 PS
- ¢ . é ] - |
3.00 S
2.00 |
"]
1.00
0.00 - .
0 1 2 3 4 5 6 71 8 9
Vi tri cac diém do trén tran

0.80
0.70 )
@ Gid tri 4p suat thuc do

0.60 BG4 trj ap sut tinh todn
=z 050 Nash=0.64
;’ Xtv=37%
‘§ 0.40

=
<€ 0.30
5]
0.20 ¢ ]
9
0.10 “ 9 ’
) .o, o
0.00 ® n 5
0 1 2 3 4 5 6 7 8 9
Vi tri cdc diém do trén tran

Hinh 5: So sanh van toc va ap sudt thue do véi tinh toan theo RGN

67



Ung dung céng nghé vé théong tin, thiét bi va hdu can trong céng tic phong, chong thién tai

Két qua tinh toan véan toc dong chay va cot
nudc ap sudt trén mit tran so vdi thue do, khi
luu lugng Q = 184.13 /s dugc trinh bay trong
hinh 6 va bang 4. Két qua tinh van tdc theo
RNG c6 hé sb Nash 1a 0.72 va sai sb trung
binh chi 12.5%. Két qua tinh ap sut c6 hé sd
Nash bang 0.64 va sai sd trung binh 1a 37%.

Sau khi kiém dinh, c6 thé nhan thiy mo hinh
Flow-3D da thanh cong trong viéc mdé phong
dong chay qua dap tran thuc dung véi cac cap
lru lwong khac nhau. Cac chi tiéu so sanh déu
& muc dat tré 1én, mot sb truong hop la tdt.
Tuy nhién, két qua tinh toan ap suét cé sai sd
cao hon so véi tinh toan van téc.

Bang 4: So sanh gia tri van tdc, ap suit thuc do véi két qua tinh toan theo RNG

Mt Van tbc (m/s) Cot nuée ap suit (m)
T | Vi tri

cat thuc do | tinh toan | thuc do tinh todn
1 | V1 | biém dau dudng cong tran 1.612 1.550 0.2199 0.2968
2 | V2 | Pinh tran cao nhét 2.524 1.655 0.1334 0.204
3 | V3 | Méitran 2.675 2.283 0.0262 0.1034
4 | V4 | Miitran 3.169 2.816 0.0131 0.059
5 | V5 | Maitran 3.361 3.156 0.0083 0.0354
6 | V6 | Maitran 3.484 3.352 0.0772 0.0638
7 | V7 | Diém thap nhat 3.667 3.641 0.1689 0.1516
8 | V8 | Cong 3.977 3.343 0.1847 0.1646
9 | V9 | Mii phun 3.687 3.738 0.1959 0.202

4. KET LUAN VA KIEN NGHI

Bai bdo di trinh bay két qua tinh toan van
tdc va ap sudt trén mit tran thuc dung cua thuy
dién Pong Nai 2, khi sir dung bon mo hinh
dong rbi khac nhau trong phan mém Flow-3D.
Mo hinh RNG cho két qua md phong t6t hon so
v61 cac mo hinh con lai 1a K, K-epsilon va LES.
Két qua tinh toan cho thiy mo hinh dong rdi
RNG c6 sy twong quan tot giira gid tri van toc
thuc do va tinh toan, thé hién qua 2 chi tiéu: H¢
s6 Nash dao dong tir 0.86 dén 0.72; Sai sb trung
binh 1a 10.9%. Khi tinh todn ap sudt, hé sd
Nash dat tir 0.72 dén 0.64. Do han ché vé do dai
clia bai bio, & day cac tac gia chi trinh bay két
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qua tinh toan vén toc va ap suit dé danh gia vé
cic md hinh dong réi trong Flow-3D. Mo
phong do sau dong chay qua tran voi cac cap
luu luong khac nhau s€ dugc trinh bay ki hon
trong bai bao tiép theo. Phuong phap nghién
ctru dong chay qua tran bang mé hinh sb c6 tinh
uu viét hon so voi mé hinh vat 1i, béi su thuan
tién, hiru hiéu va chi tiét trong cac thong tin co
duoc khi phan tich dong chay. M6 hinh Flow-
3D cung cip mdt goc nhin vé dong chiy qua
tran toan dién hon so v6i mo hinh vat li. Tuy
nhién, mo hinh vat li van 1a mot cong cu hitu
hi€u song hanh va bd trg cho md hinh sb cai
thién kha ndng tinh toan ctia minh.



Ung dung cong nghé vé théong tin, thiét bi va hdu can trong céng tic phong, chong thién tai

TAI LIEU THAM KHAO

[1]

2]

3]

[4]

[6]

Kumcu (2016), Investigation of flow over spillway modeling and comparison between
experimental data and CFD analysis. KSCE Journal of Civil Engineering, No 3, pp 1-11.

Sadegh, D. K. and Parsaie, A. (2016), Numerical modeling of flow pattern in dam
spillway’s guide wall. Case study: Balaroud dam, Iran. Alexandria Engineering Journal,
No 55, pp 467-473.

Kerami, E. F. and Barani, G. A. (2014), Numerical simulation of flow over spillway based on
the CFD method. Scientia Iranica A, 21(1), pp 91-97.

Flow-3D user’s manual.

Pham Vin Song, (2014), Nghién citu cdi tién mé tiéu ndng sau cong ving triéu cé khdu dién
Ién — dp dung cho trirong hop cong Thii Bo. Tap chi khoa hoc k¥ thuat Thuy loi va Moi
truong, 45, 146-156.

Nguyén Cong Thanh, Ha Dinh Phuong, (2014), Tiéu hao nang lwong cua dong chay qua bac
nuoc trén mai ha lwu dap dang nuoc. Tap chi khoa hoc k¥ thuat Thuy lgi va Mai truong, 46,
63-70.

69



Ung dung céng nghé vé théong tin, thiét bi va hdu can trong céng tic phong, chong thién tai

PHAN TiCH PINH LUQNG VAI TRO CUA RUNG
POI VOI HIEN TUQONG LU LUT

Nguyén Duy Liém, Nguyén Kim Lgi

Trwong Pai hoc Nong Lam TP. Ho Chi Minh

Pham Thi Thu Ngan

Vien Ky Thuat Bién - Vién Khoa hoc Tl huy loi Viét Nam

Toém tat: Lii lut la mot trong nhitng thién tai nguy hiém va phé bién nhdt trén thé giéi. Do dé, qudn
Iy rii ro lii lut véi van dé cot 16i la giam thiéu nguy co li lut dd va dang nhdn dwgc s quan tam rdt
I6m tir cong dong, nha qudn Iy va gidi khoa hoc. Trong qudn Iy riti ro lii lut, vai tro ciia rimg doi véi
hién tuong lii lut van con la chii dé tranh lugn day néng bong véi nhiéu luong ¥ kién trdi chiéu. Muc
tiéu ciia Chuong ndy nham tong hop, phan tich cdc nghién ciru lwong héa vai tro cia rimg doi véi
hién twong lil lut trén thé gioi ciing nhu tai Viet Nam. Dé‘ng thoi, gioi thiéu dién hinh nghién cuu tai
tinh Kon Tum. Két qua cho thdy dnh hwéng ciia rimg dén lii lut giita cdc lweu viee sdéng véi nhau, giia
quy mé dia phwong véi cap do toan cau la khong giong nhau, phu thude vdo dién tich luu viee ciing
nhw moi twong tdc gitka sie dung ddt, khi hdu, dia mao va cdc qud trinh thity vin. Nhitg tdc dong
nay cé thé dang ké doi véi heu viee séng nhé. Tuy nhién, vt khé khan dé dinh luong cdc tdc dong
trén cho cac luu vuc song lon. Poi véi cac luu vuce song trén dia ban tinh Kon Tum, cac tac dong cua
rimng dén dong chay cé thé quan sat dwoc. Vi két qua dat duwoc, du kién sé gop phan néng cao hiéu
biét vé vai tro thuc té ciia rimg doi véi hién twong lii lut. Qua dé, givip cdc nha quan Iy xdy dung
nhiing bién phdp quan 1y rii ro lii lut tong hop thay vi chi dé xudt nhing gidi phap don gian (nhu
cam khai théac rimg, tdi trong rimg) nham giam thiéu hitu hiéu nguy co' lii lut.

Summary: Flooding is one of the most frequent and dangerous natural disasters in the world.
Therefore, flood risk management has received great attention from the community, regulators
and scientists. Even so, the role of forests in floods is a hot topic of debate with mixed opinions.
The objective of this Chapter is to synthesize and analyze studies on quantifying the role of
forests in flooding in the world as well as in Vietnam. In addition, we present a case study in Kon
Tum province, Vietnam. The results show that the effects of forests on river basin flooding from
local to global scales are not similar, but depend on the catchment area as well as the
interactions between land use, climate, geomorphology and hydrological processes. These
effects can be significant for small river basins. However, it is difficult to quantify the above
impacts for large river basins. For river basins in Kon Tum province, impacts of forests on
runoff can be observed. With the results achieved, it is expected to improve understanding on the
role of forests in flooding. Thereby, it helps managers to develop integrated flood risk
management measures instead of just proposing single solutions (such as banning forest
exploitation, promoting reforestation) to effectively reduce risk of flooding.

1. GIOI THIEU (Wilby and Keenan, 2012). Theo thong ké, li
lut chiém 40% tong sd cac thién tai xay ra

Li lut 1a mot trong nhiing thién tai tan pha o )
trong giai doan 1985 - 2009 (Ferreira et al.,

va gdy thiét hai ning né nhit cho con ngudi
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2011), anh hudéng dén khoang 20 - 300 triéu
ngudi mdi nam (Hirabayashi and Kanae,
2009), gay thiét hai wdc tinh hon 285 ti USD
(EM-DAT, 2012) trong giai doan 2000 - 2011.
Mot thyc té 1a gan day i lut dang tré nén khoc
li¢t hon, anh huong dén cac khu vuc dia ly
rong 16n hon va tac dong ngay cang lén hon
dén con nguoi (Tomaszewski, 2015). Li lut
tiép tuc 1a mbi quan tdm & nhiéu noi trén thé
gidi (Jha et al., 2012). B4o c4o danh gia lan
thir tu ciia Uy ban Lién Chinh pha vé Bién d6i
khi hau (IPCC AR4) di chi ra rang i lut ¢
thé 1a mdi quan tdm chinh trong bdi canh bién
ddi khi hau (Solomon et al., 2007). Nhu vay,
¢6 thé nhan dinh ré“mg 10 lut hién dang 1a mét
trong nhimg moi de doa 16n nhit ddi véi an
sinh x4 hoi va phat trién bén ving.

Trai qua mot thip ky qudc té giam nhe
thién tai (IDNDR) tr nim 1990 dén 1999,
ngudi ta nhan thdy mé hinh quan Iy li lut dudi
dang phong chdng lii lut d3 khong con phu hop
(UNDRO, 1991; Plate, 1999). Bao vé tuyét doi
ngudi dan trudc 1 lut 1a giai phap bat kha thi
va khong bén viing, boi vi chi phi cao va thiéu
tinh chic chan. Thay vao d6, cach tiép cin
quan 1y rai ro 10 lut dugc danh gia 1a phu hop
hon va hi¢n dang nhan dugc sy quan tam ngay
cang 16n trong nghién ctu la lut (Hall, 2003;
Hooijer et al., 2004). Quan 1y rti ro 1 lut 1a sy
phan tich, danh gia, giam thiéu rii ro i lut
dudi gbc nhin xa hgi mang tinh chét toan dién
va lién tuc (Schanze et al., 2006). Tinh toan
dién nghia la can xem xét hé théng rai ro 10 lut
mot cach toan dién nhit c6 thé. Tinh lién tuc
nghia la can danh gia lién tuc cac rui ro 1d lut,
tinh chét thay d6i cua ching va anh huéng cta
cac hoat dong giam thiéu rui ro lii lut. Cac
chinh sach vé méi trudng hién nay tai nhiéu
qudc gia trén thé giéi da bat dau chuyén tir
phong chéng 1ii lut sang quan 1y rui ro 1 lut.

Sau nhirng thiét hai ngdy cang ning né vé
ngudi va cua do Iii Iyt gy ra & cac viing dong
bang, nhat 1a khu vic chau A, phan tng phd
bién d6 1a d6 13i cho viéc quan ly khong tot &

vung cao va nan chat pha rung & nhitng luu
vyc song quan trong & mién nii di gy ra
nhitng tham hoa cho ving dong bang. Piéu
nay xuat phat tir tri thirc truyén théng cho rang
rimg 12 mot “miéng bot bién” khong 10, thim
hat nude khi c6 nhiéu mua va tiét ra tir tir vao
lac can thiét nhat trong nhitng thang khé han
cta ndm. Ciing chinh vi nhitng quan niém nay,
dd 1am han ché tam nhin cta nhitng ngudi ra
quyét dinh, din dén viéc qua tap trung vao
viéc tai trong ring va bao vé rirng ma khéng
tap trung vao quan 1y luu vuc song mot cach
toan dién. Bo1 1€, mac du luu vuc song dau
nguén la hé théng thuy van dac biét on dinh,
nhung tinh phirc tap ciia cac yéu té moi truong
khién con nguoi kho co thé phan biét dugc
nhitng tic dong cua st dung dat dbi véi nhiing
hién tuong va cic qua trinh cia ty nhién. Dé
vuot qua rao can nay, doi hoi can phai nghién
ctru sdu rong hon vé mdi quan hé giita rimg
v61 hién tuong 10 lut thong qua tra 101 cac cau
hoi: (1) Rung c6 vai tro thé nao trong viéc
giam thiéu tinh trang 1 lut? (2) Lam thé nao
dinh luong vai tro d6? Pong thoi, phai xem xét
lai nhitng han ché trong quan 1y luu vuc soéng
dau ngudn va vai trd clia quan 1y luu vuc song
hay viung dong bang ngip lii trong viéc giam
thiéu cac tac dong lién quan dén li (FAO and
CIFOR, 2005), tranh cuong di€u hoa vai tro
giam thiéu 1d lut cia rimg ma dé xuét nhiing
giai phap qua don gian (nhu &4p dung cac 1énh
cAm khai thac g0, hodc thuc hién nhiing
chuong trinh tai trong ring 16n). Mudn vay,
trugc hét nha ra quyét dinh can phai c6 mot cai
nhin khach quan vé cac mdi quan hé giita rimg
va nudce, sao cho co thé phan biét dugc nhiing
diéu khoéng co thuc va nhan thire truyén théng
v6i thuc t& va khoa hoc ding din. Dua vao
nhitng hiéu biét tét hon vé cac qua trinh ty
nhién va cac mdéi quan hé gitta hoat dong sir
dung dat va thuy vin, méi co thé xdy dung
duoc nhirng bién phap hiéu qua hon nhim
giam thiéu mirc d6 thiét hai cta Ii lut. O khia
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canh khoa hoc, Evans et al. (2004), Camorani
et al. (2005), Evrard et al. (2007) cho rang vin
dé cdt 16i trong quan 1y rai ro 1a lut 6 1a can
phai giam thiéu mdi nguy co 1 lut tiém tang
ma trude hét 1a dinh lugng tac dong cia thay
ddi s dung dat dén hién tuong 10 lut trén luu
vuc song.

Xuét phat tor nhitng 1ap luan trén, muc tiéu
ciia Chuong nay duoc xac dinh bao gom: (1)
Nghién ciru 1y thuyét vé chu trinh thity vin ctia
rimg, phuong phap dinh lugng; (2) Tong hop
tinh hinh nghién ctru lugng hoa vai tro cua
rimg d6i v6i hién twong 1i lut trén thé gidi va
tai Viét Nam; (3) Panh gid dinh luong tac
dong cua thay di sir dung dat (rimg) dén dong
chay trén dia ban tinh Kon Tum; (4) Rut ra két
luan va dé xuit vé van dé dinh luong vai tro
ctia rimg d6i voi hién tuong lii Iut.

2. LY THUYET VE CHU TRINH
THUY VAN CUA RUNG, PHUONG
PHAP PINH LUQNG

2.1. Chu trinh thiy van cia rung

Chu trinh thay van cua mdt hé sinh thai
rung nhiét doi dugc trinh bay nhu Hinh 1. Tuy
thudc vao vi tri dia 1y, lwong giang thiy c6 thé
1a mua (P), swong mu, tuyét. Tai phan 16n khu
vuc nhiét d61 va 6n déi, mua 1a hinh thirc phé
bién nhét cta giang thity. Sy ngung tu ctia hoi
nude dudi dang swong mu c6 thé giir vai trd
quan trong ¢ khu vuc mién nti. Do mot phan
lugng nudc mua bi gilr lai hodc bay hoi boi tan
cdy, nén chi c6 mot phan luong mua roi xuéng
va di vao long dat. O trong dat, nudc cé thé
dugc hut 1én thong qua ré ciy hodc b cip vao
tang nudc ngam, hinh thanh dong chay ngam
hodc di vao dong chay séng subi. Tom lai, ba
con dudng di chuyén cia mua khi roi xubng
tan ring bao gdm (i) mot phan nho nuwde mua
di thang xudng tang day rimg ma khong qua la
hodc than, goi l1a luong chay xuyén qua truc
tiép, (ii) mot phan nho nudc mua chay doc
than cay, goi la luong chay doc than cay (SF),
mot it s& bdc hoi tré lai bau khi quyén, (iii) cac
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phén con lai cia nuwdéc mua cham téng tan va
tiép tuc roi xudng dudi dang nho giot, goi 1a
luong chay nhd giot hoac bi bdc hoi sau do.
Luong bdc hoi ciia nude mua trén tan 14, canh
cdy, thdn cdy bang hiéu sb giita tong luong
mua va luong mua rong, dugc goi la su that
thoat cua lugng mua do gitt lai (E;). Noi
chung, khong thé phan biét gitra luong chay
nho giot va luong chay xuyén qua truc tiép, vi
vay ching thuong dugc goi chung la luong
chay xuyén qua (TF). C6 thé biéu dién phuong
trinh cn bang nudc cho rimg nhu sau: P= TF+
SF+ E,.

Béc thoat hoi nwét (ET)

A K w Mua (P)

Chay
doc Chay xuyén qua (TF)
than

cay
(SF) i

nwéc € Thim hat (1)
v —

Thém hut (1)

Téng nwéc
ngam néng

Téng ngan

Téng nwéc

I Déng chay ra khéi lvu vurc
ngam sau —

Thém hit ()

Hinh 1: Chu trinh thuy van trong rung nhiét
doi (phong theo Bruijnzeel, 1990)

Sau khi mua roi xudng bé mit dat, nudc co
thé di chuyén theo cac con dudng khic nhau
va chi c¢6 mot phan nho gop phan vao luu
luong dong chay. Mot phan nho sé& bdc hoi vao
khi quyén tir xac ba, dat (E,). Trong cac khu
rung ram, Eg thuong nhd, nhung lai 16n trong
rung nhiing khu rung thua thét, rung rung 1a
trong thoi ky rung 1a. Mot ty 1€ 16n lugng mua
di xudng dat dugc hut 1én boi cac tham thuc
vat, that thoat qua qua trinh thoat hoi nurdc (T).
Téng cua E;, E; va T duogc goi 1a lugng boc
thoat hoi nuéc (ET). Néu kha ning thim nuédc
ctia dat nho hon so véi lugng mua rong xuéng
day rung, luong nudc thira s€ tao thanh dong
thAm (I). Trong cac khu ring khong bi xdo
tron, qua trinh nay xdy ra thuong xuyén do
tinh din thay Iyc cao cla cac ting dat mit.
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Kha ning thim cta dat thuong giam dan theo
chiéu sau, c6 nghia 13 hdu hét lugng nuéc sé
thAm xubng cho dén khi gip chudng ngai vat
nhu dat sét khong thim nuée, khi d6 no s& bi
léch sang hai bén, tao thanh dong chay tré (L).
Khi 16p dat phia trén trd nén bdo hoa, lugng
mua dén cac ving bio hoa sé& tao thanh dong
chay mit (S). Luong nudc trong dat di vao
song sudi thong qua dong chay tré, chiém mot
phan dang ké cua dong chay ngdm (G). Tuy
thuoc vao do6 dan thuy luc doc va ngang, do
am cua dat va do doc, luong S, L, G s€ chiém
ti 1€ khac nhau theo tung luu vuc.

Qua trinh dinh tuyén dong chay qua cac con
duong khac nhau c6 ¥ nghia quan trong dbi
v6i hién tuong Ii lut trong mua I va dong
chay mua kiét caua song sudi. Do dé can xem
xét dac biét tdc dong cua rirng va quan 1y rung
dén s6 luong va phan bd cua lwong nudc trong
dét va trong song sudi ciia luu vue song.

2.2 Phuwong phap dinh luwgng

C6 thé phan loai cdc nghién ctru khoa hoc
thanh 2 dang: nghién ctu dinh luong va dinh
tinh. No61 chung, nghién ctru dinh luong st
dung toan hoc dé nghién ctru cac hién tuong,
trong khi nghién ctru dinh tinh st dung cac mo
ta van ban hodc tuong thuat dé nghién ciru cac
hién twong. Dudi goc do kinh té, danh gia tac
dong 1a nd luc tim hiéu xem liéu nhitng thay
d6i vé loi ich ¢6 thue su do du 4n hodc chuong
trinh mang lai hay khong (Khandker et al.,
2010). Co6 hai loai danh gia tac dong dinh
lugng: “ex post” va “ex ante” (Khandker et al.,
2010). banh gia tac dong “ex post” do luong
tac dong tich My thuc sy cua nhitng nguoi
huong 1oi do sy can thi€p cua chuong trinh.
Trong khi d6, nguoc lai, danh gia tac dong “ex
ante” nham du bdo cac tac dong cua cac
chuong trinh va chinh sach trong tuong lai,
dua trén hoan canh hién tai cia khu vuc
nghién ctru, va ¢ thé bao gdbm cac md phong
dua trén cac gia dinh vé cach thirc hoat dong
ctia nén kinh té.

Duya trén dinh nghia trén, xét dudi goc do
moi trudng dé cap trong chuong nay, co thé
hiéu danh gia tac dong 1a nd lyc tim hiéu xem
liéu nhitng thay do6i vé rimg (dién tich, phan bd
khong gian, chét lugng, dong thai, ...) c6 anh
huong thé nio dén hién twong ngip lut hay
khong. Phuong phap danh gia tac dong “ex
ante” dugc st dung véi ham y du bdo cac tac
dong cua sy thay ddi vé rimng (dién tich, phan
bb khong gian, chit luong, dong thai, ...) dén
hién tugng ngap lut st dung cac cong cu mo
phong dua trén hoan canh hién tai cia khu vuc
nghién ctru.

3. LUQONG HOA VAI TRO CUA RUNG
POI VOI HIEN TUQNG LU LUT

3.1. Nhirng nghién ciru & cip dd khu vue

Nhan thtc vé vai tro cta ring déi véi i da
c6 tr dau thé ki XX voi nghién ciu cia
Pinchot (1905). Theo d6, tac gia da tién hanh
nghién ctru thuc nghiém véi két qua cho thiy
dbi véi suon dbc tro troc, khong co cay thi
lugng nudc mua thdm xudng dat khong qua
50%. Nguoc lai vé1 truong hop & trong rirng.
Diéu nay dan dén 1a chi trong thoi gian ngan,
rat nhidu nudc d6 don vé cac sudi, d6 1a 1y do
vi sao c¢6 hién tugng lii. Nhu vay, c6 thé noi
rang 1a ring c6 vai trd ngin ngia li. Tuy
nhién, tac dong tich cuc nay (cta rimg d6i voi
1&i) chi dang ké khi dién tich rung che phu
phan 16n luu vuc séng cua dong chay. Hon
nira, rirng khong thé ngin chin dugc tat ca cac
tran 1ii. Lop dat bé mit cia ring co thé anh
huong dén dong chay chi véi diéu kién chua
bao hoa nudc. Béi vi khi nén dat rimg bi bao
hoa thi nuéc mua roi xuéng s& chay nhanh nhur
chay trén mit dat tréng.

Ngudi ta thuong tin ring rimg 14 can thiét
cho viéc diéu hoa dong subi va giam luong
chay tran, diéu nay ding trong chirng muc nio
d6. Nhung trén thyc té thi rimg c6 khuynh
hudng tiéu thy nudc mot cach qué mue, trai
nguoc vol nhitng quan niém trude day (FAO,
2003). Mot lwong nudc mua dang ké (khoang
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35%) bi cac tan rimg nhiét d6i chan lai va boc
hoi vao khéng khi, khong dong gop vao ngudn
nuée tich trit trong dat ring. Phan 16n nuée
ngdm xudng dét lai dugc chinh ciy riung s
dung. Piéu nay c6 thé khién cho mét sé nguoi
tin rang trong rimg hodc tai trong ring trén
dién rong sé lam tang thém cac dong chay vao
mua khé (Hamilton and Pearce, 1987). Vi vay
thay thé 16p phu ring bang cdc muc dich st
dung dat khac hau nhu s& luén lam ting dong
chay subi va hién tuong chay tran. Dong chay
sudi va chay tran s¢ dan tré lai mire d6 ban dau
néu trong lai rirng trén khu vue do.

Céac nghién ctu & chau My (Hewlett and
Helvey, 1970), va Nam Phi (Hewlett and
Bosch, 1984) nam trong sé nhitng nghién ciru
dau tién dat ra van dé vé mdi quan hé giira su
chuyén déi rung voi hién tugng It lut. Cac
nghién ciru & Himalaya chi ra rang kha ning
thAm loc nudc cua dit cé rirng (cao hon so voi
khong c6 rung) la khong du anh huong toi
nhirng tran I 16n & vung ha luu (Gilmour et
al., 1987; Hamilton, 1987). Thay vao do, cac
yéu t6 chinh anh hudéng dén hién twong lii 16n
vO1 cac tran mua trén dién rong la: (i) diéu
kién dia mao cua khu vuc va (ii) lugng mua
trudc d6. Ngay ca & cép dod cuc bg, hiéu qua
diéu tiét ciing chu yéu phu thudc vao d6 day,
cau triic va do bio hoa trudc d6 cua dat. Lop
dat mong thi dong chay s& nhanh. Nhu vay,

cac chuong trinh trong rimg dai tra thuong van
duoc coi 1a giai phap don gian dé phong tranh
1, s€ khong c6 tdc dung nhu mong doi, mac
dd nd co6 thé tao ra nhiéu loi ich khac
(Hamilton and Pearce, 1987).

Tai My, nhirng nghién ctru vé tac dong cia
nhitng thay doi sir dung dat 1én hién tuong li
lut thuong duoc thuyc hién ¢ nhirng luu vuc
song nho (100 - 1.000 ha) va thuong chi xét
dén cac tac dong ciia mot su thay doi duy nhat
d6 1a tham thyc vat (vi du tr rimg chuyén
thanh dong c6) (Douglass and Swank, 1975).
Nhimng thi nghiém nay khong xem xét dén
thuc té st dung dat da muc tiéu trén toan bd
luu vuc song. Vi vay, vi€c ngoai suy cac két
qua nghién ctru tir cac tiéu luu vuc song cho
toan by luu vuc song la khong phu hop va sé
dan dén sai 1éch. Tong quan nhirng nghién ctru
trugc day cho thdy nhitng anh huéng ciia viéc
st dung dét 1én hién tuong 10 lut chi quan sat
duoc ¢ nhitng luu vuc soéng twong d6i nho
(Bang 1). O nhitng luvu vuc soéng 16n hon
50.000 ha, anh hudng cua li lut duge dan déu
cho cac tiéu luu vuc song khac nhau khi c6
bdo di qua. Mic du song lii tir nhitng tiéu luu
vuc song khac nhau thuong khong to1 luu vuc
song chinh cung mat lic, song nhirng dot song
1&i don 1& d6 van co thé c6 anh hudng nho hodc
khong tich liy.

Bang 1: Céc tac dong cia sir dung dét theo quy mé khong gian (Kiersch, 2001)

Dién tich luu vyc song (km?)

Téc dong

=
—_

10 100 1.000 10.000 | 100.000

Luu luong trung binh

Luu luong dinh

Luu lugng nudc ngdm

Tich nap nudc ngam

Bdi lang

Dinh dudng

Chét hitu co

P o T B T B T o B e B
1
1
1

LT R T T R - R B B R e
T o T o T I T I I B e e B

Mam bénh

LT I T e T I T I o B e e
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o Dién tich luu vuc song (km?)
Tac dong
0,1 1 10 100 1.000 10.000 | 100.000
Nhiém min X X X X
Thudc trir sau X X X X
Kim loai nang X X X X
Ché d¢ nhiét X X - - - - -

Ghi chii: x 3 tac dong thdy dwoc, - 2 tac dong khong thay duwoc

DPdi v6i luu vue song vung nhiét doi, Costa
et al. (2003) phat hién ra rang néu ti 1¢ pha
ring chiém khoang 30% dién tich luu vuc
song Tocantins thuoc Amazon s& lam gia
tang luu lugng trung binh ndm khodng 24%.
Vé mbi quan h¢ gitra st dung dat va 1o lut,
Niehoff et al. (2002) cho rang anh huéng cua
str dung dét 1én dong chay lii chi xay ra trong
nhitng con bao c6 cuong do mua cao tai luu
vuc song ¢ quy mo vura thudc nudc Buc. Theo
do, dbi vai nhitng tran mua ngén, cuong do
cao, anh huong nay d& nhan thiy nhét, nguoc
lai anh huong nay khong rd rét d6i v6i nhitng
tran mua dai, cuong do thép. Trong khi do,
Wegehenkel (2002) xem xét tac dong cua viée
trong rimg va di dén két luan rang ring co tac
dung lam giam dang ké luu luong dong chay
va tang luong bdc thoat hoi nuéde tai luu vuc
song & quy mo vua tai Dong Puc.

3.2 Nhirng nghién ciru ¢ pham vi toan ciu

Bradshaw et al., (2007) cung cip bang
ching dau tién c6 quy md toan cau vé€ moi lién

hé gitra dién tich rung ty nhién va ty 1€ suy
giam cua nod voi nguy co 1 lut va mac do
nghiém trong cua li lut & cic nudc dang phat
trién, noi I lut da, dang va s¢ tiép tuc tac dong
dén strc khoe con ngudi va kim ham phat trién
kinh té. Nhém tac gia sir dung dit liéu thu thap
tir naim 1990 dén 2000 (xem Hinh 2, Hinh 3),
tai 56 nudc dang phat trién & chau Phi, chau A
va Trung/ Nam My, dé xac dinh vai trd cia
rimg di voi hién tuong i lut théng qua kiém
dinh hai gia thuyét chinh: (i) tin suét rui ro i
lut tang 1€n khi giam do che pha rung tu nhién
va (i) mirc d§ nghiém trong clia 10 lut (tinh
theo thoi gian 11 lut, ) nguoi thiét mang hoac
di doi, va thiét hai co sé ha tﬁng) cao hon khi
d6 che phu rimg ty nhién thip hon.

Pé dat dugc muc tiéu trén, nghién cuu st
dung cach tiép can thong ké voi hai mé hinh 1a
tuyén tinh tong quat (generalized linear model)
va hdén hop (mixed-effects model) nham xay
dung bd mo hinh tién nghiém cho viéc kiém
dinh gia thuyét (xem Béng 2).

Asia

Africa

South
America
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Hinh 2: Ty I¢ che phii rirng tw nhién (Bén trén), Ty 1é mdt rimg (Bén duwéi) tir 1990 - 2000 ciia
cdc quoc gia chau Phi, chau A va Trung/ Nam M3 (Bradshaw et al., 2007). Ghi chii: Mdau xdm
biéu thi cdc quoc gia khéng cé s6 liéu. Gid tri ting dan theo thang mau (tir nhat dén ddm)

Asia

Hinh 3: Liwong mura trung binh hang nam tir 1990 - 2000 (Bén trén), P doc trung binh
(Bén dudi) ciia cdc quoc gia chdu Phi, chdu A va Trung/ Nam My (Bradshaw et al., 2007).
Ghi chii: Gid tri tang dan theo thang mau (tir nhat dén ddm)

Chir viét tat tén quoc gia: ANG, Angola; BOT, Botswana; CMR, Cameroon; CAF, Céng hoa
Trung Phi; CHA, Chad; CGO, Congo,; CDO, Cong hoa Ddn chu Congo, ETH, Ethiopia;, GHA,
Ghana, KEN, Kenya; MAW, Malawi; MOZ, Mozambique; NGR, Nigeria, RSA, Cong hoa Nam
Phi; SEN, Senegal;, SUD, Sudan,; TAN, Tanzania;, TOG, Togo, UGA, Uganda;, ZAM, Zambia,
ZIM, Zimbabwe,; BAN, Bangladesh; CAM, Campuchia; CHN, Trung Quéc; IND, An Po; INA,
Indonesia; LAO, Lao; MAS, Malaysia; MYA, Myanmar; PHI, Philippines; PNG, Papua New
Guinea; SRI, Sri Lanka;, THA, Thai Lan; VIE, Viét Nam; ARG, Argentina;, BOL, Bolivia; BRA,
Brazil; CHI, Chile; COL, Colombia; CRC, Costa Rica; CUB, Cuba;, DOM, Cong hoa
Dominicana; ECU, Ecuador;, ESA, El Salvador;, GUA, Guatemala; GUY, Guyana; HON,
Honduras; JAM, Jamaica; MEX, Mexico, NCA, Nicaragua;, PAN, Panama,; PAR, Paraguay;

PER, Peru, TRI, Trinidad & Tobago, URU, Uruguay,; VEN, Venezuela.
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Bang 2: B mé hinh tién nghiém dwoc sir dung dé kiém tra méi quan hé giira tin suét li
va mirc d§ nghiém trong cia lii (Bradshaw et al., 2007)

STT | M0 hinh
1 Response ~ AR + RN + SL+DG + NFC + NFL + NNFC + NVC x NFL + SL x NFC
+ SL x NFL
2 Response ~ AR + RN + SL + DG + NFC + NFL + NNFC
3 Response ~ AR + RN + SL + DG + NFC + NFL + NNFC + NVC x NFL
4 Response ~ AR + RN + SL + DG + NFC + NFL + NNFC + SL x NFC
5 Response ~ AR + RN + SL + DG + NFC + NFL + NNFC + SL x NFL
6 Response ~ AR + RN + SL + DG + NFC + NNFC
7 Response ~ AR + RN + SL + DG + NFC + NFL
8 Response ~ AR + RN + SL + DG + NFC + NFL
9 Response ~ AR + RN + SL + DG
10 | Response ~ 1

Ghi chii: Response, Phan img lii lut; AR, dién tich quoc gia; RN, lwong mua trung binh hdng
nim; SL, dg doc trung binh; DG, tong dién tich rimg bi mat; NFC, do che phii rimg tir nhién; NFL, ti
1¢ mat rimg tw nhién; NNFC, dé che phii rimg trong; Interactions, cdc moi twong tdc ciia chiing.

Két qua cia nghién ctru da phat hién tin
suat 1 c6 mdi twong quan nghich bién véi
dién tich rirng tw nhién con lai va tuong quan
ddng bién véi dién tich rimg ty nhién bi mat
(sau khi khdng ché luong mua, do déc va khu
vuc canh quan bi suy thodi). Cic mo hinh
thdng ké t6t nhat giai thich 65% su bién d6i vé
tan suat li lut, trong do gﬁn 14% la do do che
phi rimg. Doi véi mirc do nghiém trong cla
lii, thong qua str dung cac chi sb do luong (nhu
thoi gian 1 lut, ) nguoi thiét mang va di doi,
tong thiét hai) cho thdy mirc do twong quan
yéu hon véi do che phu rimg va ti 1é mat rimg
tu nhién.

Tuong ting voi sy suy gidm dién tich rirng
tw nhién 1a 10%, mé hinh du do4n tan suét I
trung binh tang tor 4 - 28%, thoi gian 10 lut
trung binh ting tir 4 - 8% tai cac qudc gia
nghién ctru. Cac mdi trong quan trén cho thiy
rang mo hinh toan cdu xem xét xu hudéng thay
dbi dién tich giira cac qudc gia nghién ctru cd

¥ nghia théng ké ddi véi hién tuong 1ii lut. Sy
suy giam rimg c6 thé lam ting hodc lam tram
trong thém sb luong cac thién tai lién quan dén
1&, gdy anh huéng tiéu cuc dén hang triéu
ngudi nghéo, va giy thiét hai kinh té hang
nghin ty USD trong nhitng thap ky t61. Vi
bang chiing & quy md toan cau dau tién vé mbi
quan h¢ rung va Ii lut tai cac nudc dang phat
trién, da cing cb quan diém béo vé rimg & quy
mé 16n dé bao vé phuc loi cua con nguoi, va
cho thay rang trong rirng c6 thé gop phan giam
thiéu tan suit va mirc d6 nghiém trong cua cc
tham hoa lién quan dén 1.

3.3 Nhirng nghién ciru tai Viét Nam

Néam trong khu vic nhiét d6i gié mua, voi
duong bo bién dai khoang 3.440 km, két hop
v6i dia hinh da dang va phtc tap, Viét Nam
phai hing chiu nhiéu loai thién tai khac nhau,
ca khi tuong thuy van (nhu 1 lut, bao, han han
va mua 16n) va dia vat ly (nhu sat 1o dat, doi
khi 1a ca dong dat). Trong d6, lii Iyt 13 thién tai
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phé bién nhat, gay thiét hai nang né nhét. Dua
trén sb liéu thong ké trong giai doan 1989 -
2010, xét vé tan suit, cho théy It lut 1a thién
tai xudt hién phd bién nhét vai 48% tong sb sy
kién thién tai (Oanh et al., 2011). Tuong tu,
xét vé mirc do thiét hai, nd dimg hang dau,
chiém ti 1& 16n nhat vé sd ngudi chét (67%),
xép thir hai vé sb nha ctra bi pha huy va hu hai
(33%, sau bao) trong giai doan trén (Oanh et
al., 2011). Pay cling 1a thién tai gay thiét hai
kinh té 16n nhét (chiém 65%) trong giai doan
1990 - 2014 (UN Office for Disaster Risk
Reduction, 2015).

L lut xay ra & khép moi mién cla nudc ta,
dac biét 1a khu vuc duyén hai mién Trung,
ddng bang séng Ciru Long, dong bing song
Hong. Tai nhitng khu vyc niy, ngudi dan da
phai hoc cach séng chung véi i, dac biét la
nhitng nguoi c6 sinh ké phu thudc vao chirc
ning san xuat cua 1 lut hang nam. Li lut gay
thiét hai dén tai nguyén thién nhién, chat luong
moi treong (ton thwong hé thdng tu nhién) va
gian tiép lam gia ting d6i nghéo (ton thuong
hé¢ théng xa hoi). Pé giam thiéu ngap lut,
nhiéu churong trinh mdi trudng nhu tréng ring,
bao vé€ rirng, dinh canh vung cao va tai dinh cu
da dugc thuc hién ké tir nim 1990. Nhing
bién phap nay di dat duoc nhimg két qua dang
ké trong viéc giam thiéu tic dong tiéu cuc cla
nhitng tran Ii c6 cuong do thip. Tuy nhién,
nhitng bién phap nay c6 thé khong gop phin
giam thiéu nguy co cua nhitng tran i tham
khéc dang gia ting & cip d6 dia phuong ciing
nhu toan ciu.

Vai tro cia rimg ddi véi 1a lut duge cac nha
khoa hoc ghi nhan rat khac nhau tai cac vung
mién ciia dat nudc. O mién Trung, theo Tran
and Shaw (2007), c6 bang chirng manh mé& cho
thdy cac bién phap san xuit nong nghiép thiéu
bén vitng va cac chwong trinh phat trién khong
phi hop dd goép phan lam gia ting dang ké
nguy co 1t lut. Ciling tai khu vyc nay, nhom tac
gia Vii Tan Phuong et al. (2008) tién hanh
danh gia tac dong cua rimg dén dong chay tai
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lwu vyc séng Chay, séng B va song Ba su
dung cach tiép can luu virc thong qua cong cu
danh gia dat va nudc (SWAT). Két qua nghién
ctru cho thiy sy thay d6i ti 16 che phu ring
trong giai doan 1995 - 2005 c6 tac dong dang
ké dén dong chay (mua kiét va mua Id) trén
luu vuc: BJ che phu rirng tdng thém 20 - 25%
da lam giam dong chay mua 14 khoang 7,5 -
9,3%; tong lugng dong chay mua kiét ting
thém khodng 8,5 - 11,2%. Tuy nhién khi che
phu rung tang 1én khoang 65 - 80% thi mtrc do
anh huong dén dong chay 1a khong rd nét.

Trong khi d6, nghién ciu gan diy cua
nhom tac gia Tran et al. (2010) tai luu vuc
song Huong cho thiy co su thay dbi dang ké
vé tham phu trén luu vuc trong giai doan 1989
— 2008 nhung lai anh huong khong dang ké
dén muc nude 1a lut tham khdc tai luu vuc.
Trong khi d6, hon 71% phuong sai cia muc
nude lut tham khdc tai ha Iuu 6 lién quan dén
phuong sai cia lwong mua. Tir d6, tac gia két
luan rang xu huéng gia ting 1 lut tham khoc &
Iru vuc song Huong chu yéu 13 do bién d6i khi
hau va su phat trién cac tuyén giao théng chinh
va ha ting dé diéu ¢ nhitng ving thap. Do vay,
cac chinh sach va chuong trinh quan ly rung
(vén dugc xay dung trén gia dinh ring suy
thoai rung ¢ vung cao l1a nguyén nhan chinh
gdy nén tham hoa lii lut & ha luu) can phai
dugc xem xét lai nham tranh gay nén ap luc
1én nguoi dan vung cao.

3.4 Panh gia tic dong cia thay doi sir
dung dat dén dong chay trén dia ban tinh
Kon Tum

3.4.1 Thuc trang qudn ly tai nguyén thién
nhién tai tinh Kon Tum

Cong cudc doi moéi trong thoi gian qua &
tinh Kon Tum, véi dinh hudng khai thac cac
tiém nang, loi thé so sanh dé phat trién, da
dem lai nhirng két qua trén nhiéu mat, chuyén
dich co cau kinh té ding huéng va nén kinh té
van duy tri duge tdc do ting truong cao. Tdec
d6 ting GDP binh quan hing nim (2009 -
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2012) 1a 14,18%. Ty trong cong nghiép - xay
dung tang tir 22,67% 1én 25,16%, thuvong mai
- dich vu tur 33,58% tang lén 34,75%, ndng -
lam nghiép - thity san giam tir 43,72% xubng
40,08% (Cuc Thoéng ké Kon Tum, 2013). Boi
sdng vat chat va tinh thin cia nhan dan da
dugc cai thién dang ké. GDP binh quan dau
ngudi nim 2012 (theo gia hién hanh) dat xap
xi 22,23 triéu dong.

Bén canh nhitrng thanh tyu vé kinh té - xa
hoi da dat duoc, Kon Tum van dang phai dbi
mit voi nhiéu thach thirc. Van dé ndi bat nhét
lién quan dén phat trién bén virng & Kon Tum
1a kinh té phat trién & trinh d6 thip, GDP binh
quan dau ngudi con thap so v6i binh quan cua
ca nu6e. Dén nay kinh té cua tinh Kon Tum vé
co ban van 1a kinh té néng nghiép véi quy mo
nho, phan tan, hiéu qua kinh té thip. Trong
linh vuc moi truong, tuy Kon Tum la tinh co
ty 1& che phu ring cao nhit ca nuwée, nhung
nhitng nim qua dién tich rirng da bi thu hep dé
phuc vu cho ting truéng kinh té va do mot sd
tac nhan khac. Cac ving dat dc bi x6i mon,
rira tréi va do mau md giam sat. Ngudn nude
phuc vu san xuat va doi sdng ciia ngudi din
ngay cang bi 6 nhiém va thiéu hut. Véi téc do
d6 thi hoa va cong nghiép héa dang dwoc day
manh, cac van dé vé st dung hop 1y tai nguyén
thién nhién (TNTN), bdo vé moi trudong, gidm
nghéo, ning cao phuc lgi va binh dang cho
nhin dan s& ngay cang c6 ¥ nghia quyét dinh
dbi vé6i trién vong phat trién bén viing coa
tinh, ciia ving Tay Nguyén va nhitng khu vuc
lan can. Ngoai ra, cong tac quan ly nha nudc,
nhit 13 quan 1y khai thac, bao vé tai nguyén
rung, s dung tai nguyén dat dai, vin con
nhiéu bat cip. Cong tac bao vé mdi trudng
chua duoc déy manh, y thitc bao vé mdi
truong trong xa hoi chua cao.

Tai nguyén nudc, dat va ring dugc xem la
nhitng ngudén TNTN co ban, c¢6 méi lién két
chit ché& vé6i nhau, cing giit vai tro chinh yéu
trong cong tac quan 1y tong hop TNTN trén
dia ban tinh nham dat muc tiéu phat trién bén

virng kinh té - xd hoi va méi truong. Dé quan
1y hiéu qua nhitng TNTN nay, nha quan Iy can
hiéu ro ban chit, dic diém cua tung tai
nguyén, sau d6 1a mdi tuwong tac qua lai giira
chang, tir d6 dua ra cic quyét dinh phu hop.
Mubn vay, doi héi can phai mo hinh héa cac
qua trinh thay van, sinh thai nhu sy thAm hut,
dong chay mat, dong chay ngam, bdc thoat hoi
nude, su ting trudng cay trong, dong luc nitrat
va phdt pho, x6i mon dét, hé thong thoat nudc,
chinh tri mrdc,....

Noi dung trong phan nay dé cip dén
phuong phap thuc hién va cic két qua dat
duoc lién quan dén danh gia dinh luong tac
dong cua thay doi sit dung dat (nhdn manh tai
nguyén rirng) dén dong chay trén mot sb luu
vuc chinh thudc dia ban tinh Kon Tum.

3.4.2 Phuong phap thuwce hién

C6 rat nhiéu phuong phap danh gia anh
hudng cua thay d6i str dung dit dén dong chay
bao gdm két hop luu vuc, phan tich thong ké
va md hinh thily vin. Trong s d6, mo hinh
thily van dugc danh gia 1a cach tiép can phu
hop nhét trong nghién ctru cac kich ban. Véi
muc tiéu thiét ké nhdm du béo nhiing anh
hudng cua thyc hanh quan 1y st dung dat dén
nude, su boi léng va lugng hoa chét sinh ra tir
hoat dong nong nghiép trén nhiing luu vuc
rong 16n va phtrc tap trong khoang thoi gian
dai, SWAT la m6 hinh thuy van c6 kha ndng
mo phong cac qua trinh thuy vin dién ra trén
lru vie. Két qua mdé phong tir SWAT c6 thé
trg gitp cho vi¢c phan tich, danh gia dinh
lugng mdi lién hé gitta cc tai nguyén dat -
nude - ring voi nhau. Mo hinh SWAT dugce
ung dung rong rai trong nghién ctru thuy van &
cac luu vue nong nghiép trén toan thé giéi nho
kha ning cho phép sir dung mién phi, ngudn
dir liéu sin co6 va giao dién than thién véi
nguoi dung (Arnold et al, 1998). Chinh vi vay,
md hinh SWAT da duogc chon trong nghién
clru nay.

Qua trinh thiét ap mé hinh SWAT duoc thé
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hién nhu Hinh 4, bao gdm 8 budc: (1) chuan bi
dir liéu, (2) phan dinh luu vuc, (3) dinh nghia
don vi thuy van, (4) chinh sta co so dir li€u,
(5) chay mé hinh, (6) hiéu chinh va kiém dinh
mo hinh, (7) xay dung kich ban st dung dat,
(8) phan tich, danh gia anh hudéng cua céac kich
ban sir dung dat dén dong chay.

[ se-oe-n z
\erm":gi —-0)° ‘|IZ:°:1.:P[_ — P

R* =

(D)

Trong d6, Oi 1a gia tri thuc do, O la gia
tri thuyc do trung binh, Pi la gid tri mo
phong, P 1a gia tri mé phong trung binh, n 1a
s6 lwong gia tri tinh toan. Nhin chung, mé
hinh dwgc chap nhan khi hé sb R? va chi s6
NSE 16n hon 0,5 (Liew et al., 2003; Moriasi
et al., 2007).

3.4.3 Thu thip dit liéu

Pé danh gia két qua mo phong cua
SWAT, hai thong s6 théng ké duogc sir dung
bao gém hé sb xac dinh R* va chi sb hiéu
qua Nash- Sutcliffe (NSI). Cong thic tinh
toan cac hé sb nay dugc thé hién trong cac
phuong trinh sau day.

_ E?=1(Gi T Psz

NSI=1
:!=1'|:'D:' - 0)*

)

SWAT 1a m6 hinh tong quat doi héi mot sb
luong 16n thong tin dé chay mé hinh. Déi véi
nghién ctru nay, dir liéu dau vao cho qua trinh
mo phdéng dong chay trong SWAT dugc st
dung bao gdém dia hinh, sir dung dat, thd
nhudng va thoi tiét. S6 lidu quan tric luu
luong dong chay duoc sir dung dé hiéu chinh
va danh gia két qua mo phong tir SWAT.

Bang 3: Dir li€éu thu thap cho mé hinh SWAT

Loai dir liéu Mo ta dix ligu

Ngudn dir liu

Ban d6 dia hinh (ti
1¢ 1/25.000)

biém do cao, duong dong muc voi
khoang cao déu 20m

Trung tdm Cong nghé Thong tin
va Truyén thong tinh Kon Tum

Ban d6 st dung dat
nam 2005 (ti 1¢
1/100.000)

Phan chia thanh 12 loai hinh

str dung dat

Trung tdim Cong nghé Thong tin
va Truyén thong tinh Kon Tum

Ban d6 thé nhudng
(ti1¢ 1/100.000)

Phan chia thanh 8 nhom dat

Trung tdm Cong nghé Thong tin
va Truyén thong tinh Kon Tum

S6 liéu khi twong
(1990 - 2012)

Luong mua, nhi¢t d0 khong khi 16n
nhat/nho nhat, 6 am twong ddi, s6
gio nang, toc do gio6 theo ngay

bai Khi tugng Thuy van Tay
Nguyén

S6 licu khi tugng | Luong mua, nhiét do khong khi 1én | Climate Forecast System
(1990 - 2010) nhat/nho nhat, d6 am twong ddi, buc | Reanalysis

xa Mt Troi, tc do gio theo ngay
S6 ligu thiy vin | Luu lugng dong chay trung binh | Pai Khi tuwong Thiy vin
(1990 -2011) thang Tay Nguyén
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Tinh Kon Tum Khu vyre nghién ctru

Daénh gia anh huéng ciia
thay déi st dung dét dén Muc tiéu nghién ciru
dong chay
le——Dir liéu du vao- Ban d6 DEM
Xi ly DEM
Phéc hoa mang Iudi son: Phén dinh lvu virc " "
Chon cira xa luu virc l— D@ lisu dAu vao =
- ————— — Ban dd thé nhuéng
Tinh toén céac théng s6

Binh nghia Luong mua
don vi thay van —— -
Nhiét d6 khong khi
D& 6y dau vdo DO m khong kni
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3.4.4 Xuwr ly dir liéu theo dinh dang SWAT

Trudc khi chay mé hinh, tit ca nhitng dit
liu dau vao trén déu di duoc xtr 1y theo ding
dinh dang yéu cdu ciia mo hinh SWAT. Mo
hinh s6 d6 cao (DEM) tinh Kon Tum & do
phan giai 30 m dugc tao ra thong qua qua trinh
chuyén d6i mé hinh TIN véi két qua nhu Hinh
5. Trudc khi tién hanh tao DEM, ban d6 dia
hinh di duoc stra 16i, cap nhat thudc tinh, hiéu
chinh vé& hé toa do6 UTM WGS84 va chuyén
thanh mo6 hinh TIN.

Ban dd hién trang st dung dat nam 2005
tinh Kon Tum véi 12 loai hinh sit dung dat,
duogc phan loai lai thanh 12 loai st dung dat
theo bang ma sir dung dét trong SWAT va hiéu
chinh vé hé toa d6 UTM WGS84. Bang mi
nay quy dinh ma sb ctia cac loai cdy trong, cic
loai hinh che phu chung, dat d6 thi cung véi
thudc tinh ctia chung, 1am co sé cho qua trinh
mé phong sy phat trién cdy trong, md phong
khu vuc d6 thi. Chi tiét cac loai hinh sir dung
dat xem trong Bang 4 va Hinh 6.

Bén d6 thé nhudng cia tinh Kon Tum vi 8
nhom dat khac nhau, da dugc hiéu chinh vé h¢
toa d0 UTM WGS84 va phan loai lai theo ma
loai d4t cia FAO74 tuong tng trong co sé dit

liéu thd nhudng cia SWAT. Su chuyén doi
ndy cin cir vao tén loai dit, tinh chat vat 1y,
héa hoc ciia dat. Chi tiét dit ligu dat cia luu
vuc dugc mo ta trong Bang 5 va Hinh 7.

S6 liéu thoi tiét can thiét cho SWAT dugc
thu thip trong nghién ctru bao gém lugng
mua, nhiét do khong khi 16n nhat/nho nhét,
birc xa Mat Troi, toc do gi6 va do Am tuong
dbi theo ngay.

e D6i v6i sb liu mua va nhiét do, dua trén
vi tri phan bd, thoi gian do dac va chét luong dir
liéu, nghién ctu da lya chon va st dung s6 liéu
tai cac tram do nam trén dia ban tinh Kon Tum
va phu cin bao gébm 5 diém do mua nhin dan la
bik Glei, Sa Thay, Mang Canh, bik Poa,
KBang va 4 tram khi tuong bik To, Kon Tum,
Pleiku va Ya Ly nhim phan 4nh rd nét dic diém
khi twrgng von phan b rat phic tap theo khong
gian trén khu vuc. Ngudn cung cap so liéu lay tir
bai Khi twong Thuy van khu vuc Tay Nguyén
trong khodng thoi gian tir nam 1990 - 2012.

e D4 voi cac sb liéu thoi tiét con lai, nghién
ctru str dung chudi s6 lidu trong khoang thoi gian
tir nim 1990 dén 2010 tai 6 diém dit liéu khi hau
dang 6 luéi (0,3° x 0,3°) liy tir Hé thong Phan
tich, Du bao Khi hau (Climate Forecast System
Reanalysis - CFSR) thuéc Trung tim Quéc gia
Du bdo Moi truong Hoa Ky (The National
Centers for Environmental Prediction).

e Trudc khi dua vao mo hinh SWAT, sb
lidu thoi tiét duoc bién tip thanh cac tip tin
thoi tiét tong quat (chtra dung cac théng sd
thong ké thoi tiét theo thang, lam du vao cho
mo hinh van hanh thoi tiét WXEN trong
SWAT tién hanh mé phong thoi tiét trong
truong hop khiém khuyét s6 liéu quan tric) va
cac tap tin thoi tiét thanh phan (luu trir gia tri
quan tric cac yéu td khi tuong).

o Dbi voi sb lidu thuy van, nghién ctu da
tién hanh thu thap s lidu quan trac luu lugng
dong chay thoi ki 1990 - 2011 tai 2 tram Kon
Plong va Pak M6t nham hd trg qué trinh hiéu
chinh va kiém dinh mé hinh SWAT.
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Hinh 5: Bdn

d6 DEM tinh Kon Tum

Bang 4: Cac loai hinh sir dung dit nim 2005 tinh Kon Tum

STT Tén Viét Nam Tén trong SWAT S\l’\V/IiT Dién tich (ha)
1 | Dit trong lda (lda nudc, lia nuong) Rice RICE 15.228,35
2 | Dit trong cay hang nim khéc Agricultural Land-Row Crops AGRR | 48.565,94
3 | Dit trong cdy cong nghiép lau ndm Agricultural Land-Close-grown | AGRC | 36.471,98
4 | Dat trong ciy dn qua lau ndm Orchard ORCD | 90,12
5 | Dit trong cay 1au ndm khac Agricultural Land-Generic AGRL 27,55
6 | Ring ddc dung, phong ho Forest-Evergreen FRSE 289.133,21
7 | Rimg sén xudt Forest-Evergreen FRS1 332.953,61
8 | Ditddo thi Residential-Medium Density URMD | 2.445,01
9 | Détdnong thon Residential-Low Density URLD | 8.829,77
o | Dt chuyén ding, nghia trang, nghfa | | Lo UINS | 474601

dia, phi n6ng nghiép khic
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Ma
STT Tén Viét Nam Tén trong SWAT Dién tich (ha)
SWAT
Mit nude (song sudi, dét thiy loi, nudi
11 N . Water WATR | 8.933,44
trong thily sdn)
12 | bit chua st dung Range-Brush RNGB | 219.766,62
Téng s 967.191,60
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e
Hinh 6: Ban do sir dung ddt nam 2005 tinh Kon Tum
Bang 5: Céc loai dit trong tinh Kon Tum
STT | Tén Viét Nam Tén theo FAO74 Ma SWAT Dién tich (ha)
1 Dit glay chua Dystric Gleysol Gd 2.029,57
2 Pat min vang d6 trén nai | Humic Ferralsol Fh 32.851,90
3 Dat phu sa chua Dystric Fluvisol Jd 1.297,87
4 Dét phu sa min Fluvisols J 11.933,26
5 D4t xam c6 tang loang 16 Plinthic Acrisol Ap 1.324,34
6 DAt xam feralit Ferric Acrisol Af 572.935,89
7 DAt x4m mun trén nui Humic Acrisol Ah 337.528.41
8 Mat nuodc Water Water 7.290,55
Tong s6 967.191,79
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3.4.5 Xdy dung cdc kich bin sir dung dit

Dua trén ban dd hién trang sur dung dat nam
2005, c6 thé théy trén dia ban tinh Kon Tum,
phan 16n 1a dién tich dat ring (rimg san xuét,
phong ho, dic dung) chiém xap xi 63%, tiép
dén 1a dién tich dat chua so dung chiém
khoang 23%, dién tich trong lGa - cdy hang
nam khéc chiém khoang 6,5%, dét trong ciy
cong nghiép 1au nam (cao su, ca phé,...) chiém
3,8%, con lai la dién tich cac loai hinh khac.
Theo Quy hoach tong thé phat trién kinh té -
xa hoi tinh Kon Tum giai doan 2011 - 2020,
dinh huéng dén nam 2025, phuong hudng phat
trién cdc nganh kinh té nong 1am thiy san,
cong nghi¢p da duoc xac dinh véi mot s6 diém
ndi bat nhu sau:

e Tap trung phat trién lta nudc 2 vy, giam
dién tich trong laa ray, sin va phat trién dién
tich ngo nham dam bao an ninh lvong thuec,

e Dbi voi cdy hang nim, xac dinh céc
ving san xuit nguyén liéu chuyén canh tip
trung quy mo 16n,

e D6i v6i cay cong nghiép lau ndm, tap
trung san xuét cac san pham hang hoa, xut
khéu cha lyc, mili nhon, hinh thanh vung san
xuét tip trung, md hinh san xudt nhu: mé rong
dién tich cdy cao su, ring nguyén liéu gidy
theo quy hoach; on dinh dién tich va tap trung
thim canh, ting ning suat d6i véi cdy sin, ca
phé; hinh thanh cdc vung chuyén canh cay
hang hoa dé tao dong luc thiic ¢y nganh cong
nghiép ché bién,

e Trong lam nghiép, ddy manh trdng rimg,
phin diu nang dién tich dat c6 rung dat trén
70% tong dién tich ty nhién,

e Phat trién cong nghiép dé tiung budc
thuc hién cong nghi¢p hoa, hién dai hoa. Gén
qua trinh phat trién cong nghiép véi hinh thanh
do6 thi va do thi hoa. Chu trong xay dung co so
ha tang cac khu cong nghiép tap trung dé thu
hat dau tu.

Duya trén xu hudng chuyén dbi sir dung dat

hién tai va dinh huéng phat trién kinh té trong
tuong lai, nghién ctru nay gia dinh ton tai 3
kich ban st dung dit trong tuong lai dé xem
xét tac dong cua thay doi sir dung dat 1én dong
chay trén khu vuc: Kich ban 1 gia dinh toan bo
dién tich dat chua str dung s& chuyén ddi thanh
rung san xuat nhim muc tiéu bao vé moéi
truong. Khi d6, dién tich ring san xuét sé
chiém ti 16 57%; Kich ban 2 phan anh xu thé
phat trién kinh t& trén khu vuc, véi gia dinh
10% dién tich dat chua sir dung chuyén sang
dat chuyén dung; mot phan dién tich ring san
xuit dugc chuyén dbi sang dién tich dat trong
lua, cay hang nam khac, cay cong nghi¢p lau
ndm voi ti 1€ tuong tng 1a 3%, 2% va 5%;
Kich ban 3 thé hién su phat trién kinh té di d6i
vl bao vé moi truong khi gid dinh toan bo
dién tich dat chua sir dung chuyén qua dién
tich dat trong lGa, cdy hang nim khac, ciy
cong nghiép 1au nam, dit chuyén dung va ring
san xut voi ti 1& tuong tng 13 10%, 5%, 30%,
5% va 50%. So liéu théng ké chi tiét cac loai
hinh sir dung dat theo cac kich ban trén dugc
liét ké trong Bang 6. Dé danh gia anh hudng
cua thay d6i sir dung dat dén tai nguyén nudc
trén dja ban tinh Kon Tum, nghién ctu tién
hanh chay SWAT riéng 1€ theo tung kich ban
khac nhau (kich ban nén, kich ban tuong lai).
Céc kich ban nay chi khac nhau vé dir lidu s
dung dét, cac dir liéu con lai nhu DEM, thd
nhudng, thoi tiét 1a nhu nhau. Sau dé, két qua
dau ra cia SWAT lién quan dén dong chay sé&
duogc xem xét, so sanh gitra cac kich ban.

3.4.6 Hi¢u chinh, kiém dinh dong chdy
mo phong tie SWAT

Trong nghién ctru nay, toan tinh Kon Tum
dugc chia thanh 4 luu vuc la Dk Bla, Po
K6, Sa Thay va Dik Su. Bén luu vuc nay sau
d6 dugc mo6 hinh SWAT chia nhé thanh 38
tiéu luu vuc thé hién nhu Hinh 9. Khoang
thoi gian “lam am” dugc xac lap tr 1990 -
1999, khoang thoi gian hiéu chinh tir 2000 -
2005 va khoang thoi gian kiém dinh tir 2006
-2011. Dé danh gia két qua mo6 phong dong
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chdy tor mé hinh SWAT, nghién ctu st dung
luu lugng dong chay theo thang tai 2 tram
quan tric Kon Plong va Pik Mét. So sanh
gia tri luu lugng dong chay thuc do va mo

phong tai 2 tram cho thay c6 méi tuong quan
tdt voi R2 va NSI trong giai doan hiéu chinh,
kiém dinh duoc thé hién chi tiét trong Bang
7, Hinh 10, Hinh 11.

Bang 6: Dién tich cac loai hinh sir dung dit theo cac kich ban khac nhau

Sir dung dit nim Kich béin 1 Kich béin 2 Kich ban 3 (Kinh
STT Tén Viét Nam _ 2005 i (AM01 tru'(rng)A i (Kinh te) ; teA, moi tru'o’ngz
Diéntich | Tilé Diéntich | Tilé¢ | Diéntich| Tilé¢ | Diéntich| Tilé
(ha) (%) (ha) (%) (ha) (%) (ha) (%)
1 Da““;ng]”a(lua nude, lia 1522835 1,574| 1522835 1,574 25216,96 2,607 37205,01| 3,847
nuong
2 | Dat trong cay hang nimkhac | 48565,94] 5,021| 48565,94| 5,021 55225,01| 5,710 59554,27| 6,157
3 f;;tmng cay congnghiep Bu | 304y o0l 3771 36471,98] 3771 53119,66| 5492 102401,97 10,588
4 | Dat trong cay an qua lau nam 90,12] 0,009 90,12] 0,009 90,12] 0,009 90,12] 0,009
5 | Dat trong cay lau nam khac 2755 0,003 27.55] 0,003 27.55] 0,003 27,55 0,003
6 | Rung dic dung, phong ho 289133,21| 29,894] 289133,21| 29,894]289133,21| 29,894 289133,21| 29,894
7 |[Rung san xuat 332953,61] 34,425 552720,23| 57,147 299658,25| 30,982 442836,92| 45,786
8 | Dato do thi 244501] 0,253] 2445,01| 00253] 244501] 0,253 244501] 0,253
9 |Pat ¢ nong thon 8829,77] 0,913] 8829,77] 0,913] 8829,77] 0,913 8829,77] 0,913
1o |Pat chuyén ding, nhia trang, 4746,01] 0,491| 4746,01| 0491 26722,67| 2,763 15734,34 1,627
nghia dia, phi ndng nghiép khac
j1 (Matnute (song suoh, datthly | goa3 44l goa 893344 0024 893344 0924 893344 0924
11, nuoi trong thuy san)
12 |Dat chua s dung 219766,62] 22,722 0,00 0,000 197789,96] 20,450 0,00 0,000
Tong sb 967191,60] 100,000] 967191,60] 100,000/ 967191,60] 100,000/ 967191,60] 100,000
Lb.-,‘r’\)—‘—
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Hinh 9: Vi tri cac lwu viee, tiéu luu vuee trén dia ban tinh Kon Tum
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Bang 7: Panh gia két qua md phéng luu lwgng dong chay theo thang tir SWAT

Chi 54 Tram Kon Plon? Tram Dak M6t v
Hiéu chinh Kiém dinh Hiéu chinh Kiém dinh
R? 0,458 0,769 0,616 0,789
NSI 0,429 0,544 0,493 0,610
——Mb6phdng  ===--Quan tréc (Kon Plong)
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Hinh 10: Dién bién lwu lwong dong chdy quan trdc va mé phong tai tram Kon Plong
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Hinh 11: Dién bién lweu lwong dong chdy quan trac va mé phong tai tram Pk Mot

3.4.7 Ddnh gid anh hwéng ciia thay doi sir
dung dét dén cin bang nuéc

M6 hinh SWAT tinh toan can bing nuéc
cho mdi HRU, sau d6 tong hop tit ca cac gia
tri tinh todn tai HRU theo trung binh di¢n
tich dé théng ké cho cac tiéu luu vyc va cho

toan bd luu vuc song. Giad tri m6 phdng cua
cac thanh phan cdn bang nuéc trung binh
nam trén toan khu vuc giai doan 2000- 2012
theo cac kich ban str dung dat duoc thé hién
trong Hinh 12.

Theo d6, c6 thé thay rang d6i véi dong chay
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miat (SURQ), ca ba kich ban déu co su gia
tang, trong d6 manh nhét 1a kich ban 1, tiép
sau 1a kich ban 3 va 2. Tuy nhién, néu xét dén
dong chay tré (LATQ), dong chay ngam
(GWQ), tong luong nudc (WYLD), luong
thim vao ting ngam nudc nong (PERC),
luong thim ngugc tir tang ngdm nudc nong
(REVAP), luong thim vao ting ngdm nudc
siu (DA RCHG), ca ba kich ban déu giam
nhung khong ddng déu: giam manh nhét 1a ¢
kich ban 1, trong khi hai kich ban con lai giam
it hon véi mirc do gan nhu nhau (kich ban 3
giam nhiéu hon). Nhu vay c6 thé thdy rang véi
su gia tang ti 1€ che phu rung (kich ban 1) tuy
lam gia tang luong dong chay mat nhung cling
gop phan gitt nuéc trong dat khién cho tong
luong nudc chay vao séng sudi giam. Hai kich
ban con lai vdi su chuyén d6i muc dich s
dung cua dat chua sir dung va rirng san xuat vi
muc tiéu phat trién kinh té hodc phat trién kinh
té di d6i voi bao vé moi trudong did lam gia ting
dong chay mat trong khi luong nudc chay vao
song sudi lai giam. Poi voi lugng bdc hoi

nude tiém nang (PET), luong bdc hoi nude
thyc té (ET), nho hé théng tan cdy rong cia
dién tich rirng nén kich ban 1 c6 su gia tang
manh nhét, trong khi hai kich ban con lai c6 sy
suy giam PET nhung lai tang ET.

Dbi véi luu lugng dong chay trén khu vuec,
khi xem xét tai 2 tram Kon Plong va Pik
Mét, nhan th?iy réng co su khac biét ro nét
gitra cac kich ban (Hinh 13, Hinh 14). So véi
kich ban nén, luu luong dong chay ¢ kich ban
1 ¢6 gia tri nho hon, nhit 13 vao mua 1a véi
gia tri dinh 1ii 16n nhét tai tram Dak Mot va
Kon Plong thdp hon khoang 21% so véi gia
tri thuc do. Diéu nay thé hién tac dong tich
cuc cua su chuyén ddi dién tich dat chua sir
dung sang trong rirng san xuét. Trong khi do,
& hai kich ban con lai co xét dén phat trién
kinh té, dong chay c6 su gia ting dang ké voi
dinh 1t 16n nhat tai tram Dik M6t cao hon
khoang 42% va 26% tuong tng véi kich ban
2 va 3 so voi gia tri thuc do, tai Kon Plong
lan luot 12 151% va 61%.

20 +Kich ban 1 mKich ban 2 4 Kich ban 3
20
20126 18)7¢
0 *
< L4 @72 1264 330
© 0 'Y 602 268 2.55
'g, | 226 B -2.80 Ap0 - 593 2530
& 995 M -455 M -2.53
£ 10 ° -12,79 -12/64 "
@ [ ohs W -1268 [0 2%
= ] 12.68
= 20 12|34 1801
*
*
-22/94 M 2465
30 -24/93 > 2465
-30/42
-40
PRECP SURQ LATQ GWQ WYLD PERC REVAP DA_RCHG PET ET

Ghi chii chir viét tat: Mwa (PRECP), Dong chdy mdt (SURQ), Dong chay tré (LATOQ),
Dong chay ngam (G WQ), Tong lwong nuwée (WYLD), Tham vao tang ngdm nuée néng (PERC),
Tham nguwoc tir tang ngdm nude nong (REVAP), Tham vio tang ngam nuoc sau (DA_RCHG),
Luong béc hoi nude tiém nang (PET), Luong boc hoi nuée thuc té (ET)

Hinh 12: Sy thay déi thanh phan cdn bang miede theo cdc kich ban sir dung dat
(so vdi kich ban nén)
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Hinh 14: Sw thay déi leu lwong dong chay tai tram Kon Plong giita cdc kich ban

3.5 Kétluan

Voi su chép nhan rdng rai cua chinh sich
bao vé ring & cac nudc dang phat trién, doi
hoéi can c6 bang chimg khoa hoc rd rang vé
méi lién hé giita tinh trang pha rumg/ hoat
dong trong rimg voi hién tuong li lut. Trong
nhiéu thé ky trudc ddy, nguoi ta cho ring cd
kha niang phong chéng 1i lut. Tuy nhién, quan
diém nay di dan dén mét cudc tranh luan nong
bong, va nhirng bang ching dinh luong tir cac
nghién ctru trong nhitng nim qua vé vai trd
cua rung d6i voi hién tuwong 1a lut van con
chua day du, thiéu tinh rd rang va thuyét phuc
& cp d6 dia phuong ciing nhu toan cau.

Anh huéng cua rimg dén ché d6 thuy van,

It lut gita cac luu vyc song véi nhau, gitta
quy md dia phuong voi cip do toan ciu la
khong giéng nhau. Nhiing tic dong nay co thé
la dang ké dbi vé6i luu vuc song nho. Tuy
nhién, rat kho khin dé dinh luong cic tic
dong nay cho cac luu vuc song 16n khi ma sy
tuong tac gitta st dung dat, khi hau va cac
quéa trinh thiy vin thudng phic tap va bién
doi thuong xuyén hon. Ngoai ra, nhiing tac
dong cta rimg dén ché d6 thuy van, 1 lut coa
lwu vuc séng con c6 mdi lién hé véi nhirng
tac dong cua bién ddi khi hdu. Noi cach khac,
mutrc d¢ nhay cadm cua dong chdy 1i lut trén
lwu vuc song ddi voi sy thay doi do che phu
ring phu thudc rit nhiéu vao dic diém khi
hau va dia mao cua luu vuc song.
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Trén co s& danh gia xu thé dién bién sir
dung dat hién tai va dinh huong quy hoach
trong tuong lai cua tinh Kon Tum, nghién ctru
dd xdy dung 3 kich ban s dung dat tuong
ung voi cac muc tiéu khac nhau: kich ban 1
huéng dén bao vé moi trudng, kich ban 2 wu
tién phat trién kinh té, kich ban 3 thé hién sy
phat trién kinh té di déi voi biao vé moi
truong. Qua phén tich dién bién dong chay
trén cac luu vuc chinh trén dia ban cua tinh

TAI LIEU THAM KHAO

Tiéng Anh

thong qua mo hinh SWAT, nhan thdy tac
dong rd nét cua su thay doi st dung dat dén
tai nguyén nuoc trén dia ban tinh Kon Tum.
Nhitng két qua dat duoc néu trén c6 thé gitp
nang cao nhan thirc vé tac dong cua thay doi
sir dung dat dén cic qua trinh thily vin, nho
d6 hd trg cho cic co quan dia phuong lap ké
hoach quan 1y tai nguyén dit va nuéc mot
cach thiét thuc va hiéu qua hon.
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HE HO TRQ TRUC TUYEN CANH BAO LU CHO LUU VUC SONG
VU GIA - THU BON, TINH QUANG NAM

Nguyén Kim Loi, Lé Hoang Ta, Nguyén Thi Huyén, Nguyén Duy Liém,
Lé Vin Phan, Tran Lé Nhue Quynh, Vé Ngoc Quynh Tram,

Ping Nguyén Pong Phwong, Phan Thi Ha, Nguyén Lé Tén Pat,

Lé Vinh Linh, Phan Thj Thanh Tric, Pd Xuin Hong

Truong Pai hoc Néng Lam Tp. Ho Chi Minh

Tran Théng Nhit, Cao Duy Trudng

Truong Pai hoc Tai nguyén va Méi truong Tp. Ho Chi Minh

Nguyén Thi Hong

Truong Dai hoc Khoa hoc Ty nhién Ha Ngi

Trén Duy Long

Trung Tam Piéu hanh Chwong trinh Chong ngdp nuwée Tp. Ho Chi Minh
Raghavan Srinivasan, Jaehak Jeong

Texas A&M University, USA

Christopher R. Goodell

WEST Consultants, Inc., USA

Tém tat: Lieu viec song (LVS)Vu Gia- Thu Bon (VGTB) nam & khu vuc thiong xuyén xdy ra
cdc trdn i quét va I lut, gdy dnh huéng rdt Ion dén doi song ciia nguoi dan va sw phdt trién
kinh té- xa hoi cho cdc dia phirong thudc lheu viee, trong dé cé tinh Qudang Nam. Mdc dii trong
nhitng nam qua, da cé nhiéu bién phdp céng trinh, phi cong trinh nham giam nhe tdc déng li
lut dwoc thuc hién nhung trucc diéu kién bién doi khi hdu, thién tai dién bién ngay cang phiec
tap, viéc xdy dung mot hé thé'ng canh bao li tqi lvu viee song Vu Gia- Thu Bon la hét sirc can
thiét, gép phan dam bdo phdt trién kinh té- xd héi on dinh, bén viing cho cdc dia phwong. Muc
tiéu ciia nghién citu nay la xdy dung hé hé tro canh bdo lii truc tuyén, theo thoi gian thiee tai
lew viee séng Vu Gia- Thu Bon, tinh Qudng Nam trén nén tang GIS, cong nghé thong tin truyén
théng, mé hinh SWAT va HEC-RAS nham hé tro céng dong ving dé bi ton thwong lii lut & ha
lew kip thoi img phd véi i lut khi ¢6 mwa I6n & thieong nguon. Cau tric ciia hé thong canh
bdo lii dwoc thiét ké bao gom cdc thanh phan: (1) Mang lwéi quan trac khi twong thiyy van theo
thoi gian thye, (2) Ha tang vién thong (GSM/GPRS, Internet), (3) Hé co so dir liéu (tw nhién,
kinh té- xa hoi, khi twong thiy van, ngdp lut), (4) Mé hinh mé phong, dw bdo lii lut (SWAT,
HEC-RAS), (5) M6-dun tiw dong mé phéng, dir béo lii lut, (6) Mé-dun canh bdo lii qua tin nhdn
SMS, (7) WebGIS, iing dung cung cdp, quan 1y so liéu KTTV, ngdp lut, (8) Ngwoi sir dung
(nguwoi dan, cdn bg quan 1y). Két qud ciia nghién ciru dd xdy dung hoan chinh hé théng canh
bdo Ui theo thoi gian thuc cho lwu viee séng Vu Gia- Thu Bon, cho phép dw bdo lii lut trude 5
gio voi do chinh xdac 80%. Toan bo quy trinh van hanh cua hé thé'ng tie thu thdp s6 liéu khi
twong thuy van, truyén tai dir liéu, cdp nhat vao co so dir liéu, xu ly theo dinh dang cua mo
hinh SWAT, HEC-RAS, chay mo hinh SWAT, HEC-RAS, hién thi sé liéu khi twong thuy van,
ngap lut lén website hé tro giao dién dién thoai di dong cho dén thong tin, canh bao lii lut qua
tin nhdn SMS déu dwoc tr dong hoa.

Tir khoa: Hé hé tro canh bdo i, SWAT, HEC-RAS, IoT, Luru vuc song Vu Gia- Thu Bon
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Summary: Vu Gia—Thu Bon river basin is an area where flash flood and heavy flood events
occur frequently, negatively impacting on the local community and socio—economic development
of Quang Nam province. In recent years, structural and non—structural measurements have been
implemented to mitigate damages due to flood. However, under the impact of climate change,
natural disasters continue to happen unpredictably day by day. It is therefore necessary to
develop a spatial decision support system for real—time flood warning in Vu Gia—Thu Bon river
basin, which will support in ensuring the area’s socio—economic development. The main purpose
of this study is to develop an online flood warning system in real-time based on Internet-of-
Things (IoT) technologies, GIS, telecommunications, modeling (SWAT and HEC-RAS) in order
to support local community in the vulnerable downstream areas in the event of heavy rainfall
upstream. The structure of the designed system consists of these following components: (1) real—
time hydro—meteorological monitoring network, (2) IoT communication infrastructure (GSM,
GPRS, wireless networks), (3) database management system (bio—physical, socio—economic,
hydro—meteorological and inundation), (4) simulating and predicting model (SWAT, HEC—RAS),
(5) automated simulating and predicting module, (6) flood warning module via SMS, (7)
WebGlIS, application for providing and managing hydro—meteorological and inundation data,
and (8) users (citizens and government officers). A complete flood warning system for Vu Gia—
Thu Bon river basin has been developed as an outcome of this study, which enables the
prediction of flood events 5 hours in advance and with a high accuracy of 80%. The entire
operating processes of the flood warning system (i.e. hydro—meteorological data collecting,
transferring, updating, processing, running SWAT and HEC—RAS, visualizing) are automated.
Keywords: Decision support system, Flood forecasting, Flood warning system, loT, SWAT,
HEC-RAS, Vu Gia—Thu Bon river basin.

1. GIOI THIEU luge qudc gia phong, chdng va giam nhe thién
1.1. Pit van dé tai dén 2020, trong nhitng ndm qua, tinh

Quang Nam d3 thyc hién nhiéu bién phap cong
trinh, phi céng trinh nhim giam nhe thién tai
no6i chung va Ii lut néi riéng. Két qua di dem
lai hiéu qua to 16n, gép phan phat trién kinh té,
6n dinh xa hoi trén dia ban tinh. Tuy vay, cong
tac phong chdng thién tai van thiéu mot chién
lugc 1au dai. Hon nira, trong diéu kién khi hau,
thoi tiét co nhirng bién d6i, thién tai dién bién
ngay cang phuc tap, viéc xdy dung mot hé
théng canh bao thién tai, dac biét 1a 1l tai cac
luu vye trén dia ban tinh 1a hét strc can thiét,
1am co s& cho viée xdy dung ké hoach quan 1y
thién tai tinh Quang Nam, tur d6 dam bao phat
trién kinh té- x4 hoi 6n dinh, bén viing.

Quang Nam la tinh hang nam thuong xuyén
chiu anh hudng cua nhiéu thién tai, trong d6
bio, 1 dugc xép hang dau vé pham vi anh
hudng, mirc d6 nghiém trong va tan suit xuat
hién. Dic biét trong nhitng ndm gan day, dudi
anh huodng cua bién doi khi hau va ap luc phat
trién kinh té- xa hoi, tinh hinh 1ii lut trén dia
ban tinh dién bién ngay cang bat thuong, giy
thiét hai ngay cang 16n vé ngudi, tai san va co
sO ha tang. Cu thé theo thong ké tir nim 1997
dén 2009, 1a lut da lam 589 ngudi chét, 33
ngudi mat tich, 1.550 nguoi bi thuong, thiét
hai vé tai san, co so ha tang 1én toi 9.436,5 ty
ddng (Ban Chi huy phong chdng lut bio tinh
Quang Nam, 2010). Thyc hién phuong cham
“Cha dong phong, tranh, thich nghi dé phat

trién” trong phong, chéng va giam nhe thién > _ S
tai theo K& hoach hanh dong thuc hién Chién duoc tién hanh theo hai budc. Bude dau tién la

C6 rat nhidu cach tiép can khac nhau trong
canh bao 1a duoc str dung trén thé gisi. Tuy
nhién hién nay, hau hét cac quy trinh du béo i

94



Ung dung cong nghé vé théong tin, thiét bi va hdu can trong céng tic phong, chong thién tai

mo phong dong chay I trong song, thong
thuong sit dung moé hinh thiy van. Sau do, luu
lugng dong chay dugc dua vao mé hinh thuy
luc @é tinh toan muc nudc va thanh lap ban dd
ngap lut (Hicks and Peacock, 2005). Trong sd
cac mo hinh thiy van, mé hinh phan phdi dwa
trén vat 1y thuong dugc dung dé du bao 1a,
tinh todn mua- dong chay va mo ta sy bién
thién vé khong gian- thoi gian tac dong cua
con ngudi dén cac qua trinh thuy vin. Nhing
m6 hinh nay c¢6 wu diém 1a phan anh duoc anh
huéng cia dic trung luu vuc phan bd theo
khong gian 1én dong chay véi thoi gian tinh
toan nhanh chong va cac thong s6 can thiét ctia
mo hinh dugc giéi han, do d6 cho phép phat
trién thanh céng cu hitu ich trong du bao li
theo thoi gian thuc (Beven et al, 1984).
SWAT la mé hinh thuy vin phin phdi duoc
thiét ké dé du bao nhitng anh huwong cua thuc
hanh quan 1y st dung dat dén nudc, sy boi
ling va luong hoa chét sinh ra tir hoat dong
néng nghi¢p trén nhitng luu vuc rong 16m va
phtrc tap trong khodng thoi gian dai. Mot trong
nhitng m6-dun chinh cuia mo6 hinh nay la mo
phdéng dong chay tr mua va cac dic trung vat
1y trén luu vyc. Két qua mo phong dong chay
tir SWAT ¢6 thé hd tro cho canh bao 1i trén
lvu vuc song (LVS). Bén canh d6, mé hinh
tich hop duogc cac dir ligu GIS, nho d6 giap
nang cao d6 chinh xac cta két qua mé phong.
D3 c6 nhiéu nghién ctru tng dung thanh cong
mo hinh nay trong canh bio 1t (Wang et al.,
2003; Mohammad, 2006; Samuel et al., 2007;
Mehmet et al., 2009; Malutta and Kobiyama,
2011). Do tinh chat phirc tap ciia qué trinh
thuy van va dac diém luu vuc, nén viée tich
hop mé hinh thiy vin va thuy lyc 14 can thiét
cho du béo lii va ra quyét dinh trong quan 1y
lvu vire. V& mit tu nhién, dong chay trong
song mang tinh chat 3 chiéu. Nhung néu sir
dung mé hinh thay lyc 3 chiéu mé phong dong
chay thi lai qué chi tiét so v6i murc can thiét.
Chinh vi vay, nhitng m6 hinh don gian hon da
dugc ap dung, ching vura don gian trong tinh

toan, lai vira ddp ung nhu cdu thuc té, chiang
han tinh todn do sau ngdp lut (m6 hinh 2
chiéu), tinh toan dién ngdp (md hinh 1 chiéu)
(Brych et al., 2002). M6 hinh thuy luc 2 chiéu
cho phép du bao vector van tc dong chay li
nhung yéu cau kha ning tinh toan cao va dir
liéu dau vao nhiéu hon mo hinh 1 chiéu. Do
do6, mo6 hinh thay lyc 1 chiéu hién dang duoc
tmg dung phd bién trong thanh lap ban dd
phan ving ngdp. M6 hinh nay mé ta hé théng
song ngoi, cac cong trinh va vung ngdp dua
trén khao sat dia hinh va cong trinh thuc té. No
¢6 thé ap dung cho dong chay on dinh hoic
khong 6n dinh. Mot sé mé hinh ¢6 thé ké dén
nhu ISIS, MIKE 11 va HEC-RAS. M6 hinh
HEC-RAS duogc xdy dyng va phét trién nham
mo phong thuy luc dong chay, chéat lugng
nuée va su thay dbi dia mao ddy song cua timg
nhanh séng don 1é hay cua ca hé théng song
phirc tap. M6 hinh nay c6 kha ning két hop
v6i GIS cho ra ban do ngip lut. P co nhiéu
nghién ctru rng dung thanh céng mo hinh nay
trong canh bdo Ii (Knebl et al., 2005;
Whiteaker et al., 2006; Samuel et al., 2007;
Matkan et al., 2009; Yongping and Kamal,
2011; Winai et al., 2012).

Van dé 1 lut & tinh Quang Nam c6 lién
quan mat thiét v6i dong chay trén LVS Vu
Gia- Thu Bon (VGTB). Pay 1a mét trong 9 hé
théng séng 1on cia ci nuéc va 1a hé thoéng
song 16n nhat khu vyc Trung Trung B voéi
tong dién tich luu vuc khoang 10.350 km?, bao
gbm hai nhanh chinh 14 nhanh séng Vu Gia va
Thu Bon. Véi ddc diém dia hinh nhiéu di nui,
hé théng song ngdi day dic véi cac con song
ngin, d6 déc 16n, kha ning tap trung i nhanh,
ddng bang ven bién hep, cira song bién doi
theo mua, bi co hep anh huong dén kha nang
thoat 1ii nén khi xuat hién cac hinh thé thoi gay
ra mua to (su két hop hoat dong giita gi6 mua
DPéng Bic v6i cac nhidu dong nhiét doi- bio,
ap thdp nhiét doi, dai hoi tu... & Nam Bién
Dong; bio, ap thap nhiét doi d6 bo truc tiép;
gié miia Pong Béc tran vé) vao mia mua bio
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(tr thiang IX dén thang XII hang nim, cao
diém 1a thang X va XI) trén LVS VGTB
thuong xdy ra cac tran It lut 16n. Dua theo
chudi s6 liéu théng ké cua cac tram thuy vin
thi trong vong 50 ndm qua, trén LVS VGTB
da xay ra nhiéu tran 1 lut lich st nhu cac nim
1964, 1996, 1998, 1999, 2007, 2009 va 2013.
Cung v6i d6, su mit ring, bién dong sir dung
dét cing voi viée xdy dung 6 at cac dap thuy
dién trén thuong ngudn va khai thac khoang
san trong nhirng nim qua da gép phan giy ra
nhiéu tran I quét, Iii lut, anh huong rat 16n
dén doi séng cua ngudi dan va sy phat trién
kinh té- xa hoi trén luu vyc.

Mot s6 nghién ciru ing dung mé hinh thuy
van, thuy luc trén LVS VGTB cé thé ké dén
nhu Ping Thanh Mai (2009) phat trién hé
théng du bao va canh bio li theo thoi gian
thuc cho luvu vuc VGTB tich hgp mo hinh thay
vin WetSpa v6i HEC-RAS. Tiép can theo
huéng khac don gian hon, Ho et al. (2010)
thanh 1ap ban d6 nguy co 1d dya trén anh vé
tinh va dit liéu DEM cho luu vuc VGTB. O
pham vi nho hon, tac gid Thien (2011) da ting
dung MIKE11 va HEC-RAS tinh toan cua i
lut trén song A Vuong thudc hé thong VGTB.
Quan tdm dén hd chra trén luu vuc nay, To
Thuy Nga (2013) tmg dung m6 hinh MIKE11
va HEC-RAS tinh toan truyén lii trén song
Bung 4. Trong ndm 2010, nhom nghién ctru
thuoc Trung tdm Nghién ctru Bién d6i Khi
hau- Truong Pai hoc Nong Lam Tp. HO Chi
Minh di phéi hop v6i Trung tim Nghién ctru
Bién d6i Khi hau ving Pong Nam A va
Truong Pai hoc Can Tho thuc hién nghién ctru
ung dung mo hinh SWAT trong danh gid anh
hudng cia bién doi khi hau dén LVS Vu Gia,
tinh Quang Nam. Tiép sau d6, trong nim
2012, véi sy hd tro tr BO Khoa hoc va Cong
ngh¢, nhom nghién ctru da thyc hién va hoan
thanh xuét sic dé tai tiém nang “Hé hé tro truc
tuyén canh bdo lii cho LVS Vu Gia, tinh Qudng
Nam” véi két qua budc dau da xay dung hé
théng canh bio li truc tuyén, theo thoi gian
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thuc cho LVS Vu Gia. Pay dugc xem la
nhitng tién dé quan trong tao diéu kién thuin
loi cho viéc tién hanh nhiing nghién ciru tiép
theo trén luu vuc nay.

Xuét phat tir nhu cAu thyc tién cling nhu ning
luc cta td chic, nhoém nghién cuu tai Truong
Dai hoc Nong Lam Tp. Ho Chi Minh di dé xuit
thuc hién dé tai “Heé hé tro truc tuyén canh bao
lii cho LVS VGTB, tinh Quang Nam’™.

1.2. Muyc tiéu nghién ciru

Muc tiéu tong quat: Xy dung hé théng canh
bao lii lut tryc tuyén théng qua viée Gmg dung
GIS, cong nghé thong tin truyén thong, mo hinh
SWAT va HEC-RAS cho LVS VGTB.

Muc tiéu chi tiét bao gom: (1) Xay dung
mo hinh canh bao 1i Iyt thich hgp cho LVS
VGTB; (2) Hoan thién hé théng do dac céac sb
liéu khi twong, thuy van trén LVS VGTB hd
trg cho vi¢c thu thap dir li€u va canh bao 1
lut; (3) HS tro nhanh cong dong ving nguy co
lii Iyt thong qua cac thong tin tryc tuyén dudi
su hd trg cua GIS va cong nghé thong tin
truyén thong.

2. PHUONG PHAP NGHIEN CcUU
2.1. Tiéu chi xay dung hé théng canh bao lii

Do dic diém lii tap trung nhanh, thoat Ii
kém & ha lvu LVS VGTB nén khi xay dung hé
théng canh bao i theo thoi gian thuc trén luu
vue nay can dam bao cac tiéu chi sau: (1)
Quan tric khi twong- thuy van (KTTV) trén
toan luu vuc theo thoi gian thuc; (2) Tich hop
mo hinh thuy van, thuy luc du bao 1i; (3)
Thong tin, canh bdo 10 qua WebGIS hoac tin
nhin SMS dén ho dan ving nguy co ngap lut;
(4) Lién két, tu dong hoa cac mo-dun cta hé
théng, (5) Pam bao du béo 1i kip thoi (trudce 5
gi0) voi do chinh xac cao (gia tri dinh i mo
phong xap xi 80% gia tri thuc do).

2.1. Cach tiép cin xiy dung hé thdng
canh bao la

bé dap tng céc tiéu chi & muc 0, dé tai tiép
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can van dé nghién ciru theo hudng da nganh,
lién nganh, phdi hop GIS véi M6 hinh toan,
Cong nghé Thong tin Truyén thong, Ty dong
héa, Méi truong va Tai nguyén, KTTV, Kinh
té- x4 hoi va cac van ban hudng dan cia Thu
tuong Chinh phu, B6 Tai nguyén va Moi
truong nhu Quyét dinh sé 17/2011/QD-TTg
ban hanh quy ché bdo ap thip nhiét ddi, bio,
lii (Thu tuéng Chinh pha, 2011); Quyét dinh
s6 44/2014/QD-TTg quy dinh chi tiét vé& cip
do rui ro thién tai (Thu tuéng Chinh phu,
2014a); Quyét dinh s6 46/2014/QD-TTg quy
dinh vé du béo, canh bo va truyén tin thién tai
(Tha tuéng Chinh phu, 2014b); Théng tu sb
14/2010/TT-BTNMT quy dinh vé quy trinh du
bao lii (Bo Tai nguyén va Moéi truong, 2010).

2.3. Phwong phap nghién ciru, ki thuat
s dung

CAu tric cua hé hd tro canh béo 1i theo thoi
gian thuc cho LVS VGTB bao gém cac thanh
phan sau: (1) Mang lu6i quan tric KTTV theo
thoi gian thyc, (2) Ha tang vién thong
(GSM/GPRS, Internet), (3) H¢ co s& dir li¢u
(CSDL) (tu nhién, kinh té- x3 hoi, KTTV, ngap
lut), (4) M6 hinh mo6 phong, du bao i lut
(SWAT, HEC-RAS), (5) M6-dun mé phong,
du bao 1t lut (SWAT, HEC-RAS), (6) Mo-dun
canh bao i qua tin nhian SMS, (7) WebGIS,
tmg dung cung cip, quan ly sé lieu KTTV,
ngap lut, (8) Nguoi st dung (nguoi dan, can bo
quan 1y) v6i nguyén 1y hoat dong cua hé théng
duoc thé hién nhu Hinh 1. Cy thé nhu sau:

e Budc 1: Thiét lap tdi wu mang ludi quan
tric KTTV tu dong theo thoi gian thuc nhim
dam bao ghi nhan s6 liéu KTTV trén luu vuc
voi dd chinh xac 95%.

e Budc 2: Sb lieu KTTV ghi nhan tai cac
tram do véi tan sudt 5 phat/lan (khi tuong)
hodc 30 phat/lan (thuy vin) dugc truyén tai vé
may chu Database Server véi dinh ky 30
phat/lan giri theo mang vién thong
GSM/GPRS.

e Budc 3: CSDL cua hé théng luu trir 2
loai dir liéu: dir li¢u cap nhat dinh ky (dir li¢u
tu nhién: giao thong, thuy hé¢, dia danh, hanh
chinh, dia hinh, st dung dat, thd nhudng; dir
liéu kinh té- x3 hoi: toa do, ho tén, sb dién
thoai ctia nguoi dan; s6 litu KTTV tixr Pai
KTTV Trung Trung B§: 1980- 2013) va di
liéu cidp nhat theo thoi gian thuc (sé liéu
KTTV tir mang ludi quan tric ty dong cia dé
tai, dir liéu ngap lut).

e Budc 4: T CSDL cua hé thdng, trich
xuét dit liéu tu nhién, s6 liéu KTTV qua khu
(1990- 2013) dé hiéu chinh (HC), kiém dinh
(KP) mo6 hinh SWAT, HEC-RAS sao cho dam
bido khd ndng du bao 1i trudc 5 gio vo1 do
chinh xac 80% vé gia tri dinh I.

e Budc 5: Kich hoat mo-dun ty dong hoa
bd mo6 hinh SWAT, HEC-RAS da dugc HC,
KD. Tu d6, mo phong, du bao li lut trén luu
vuc theo thoi gian thuc st dung s6 lieu KTTV
theo thoi gian thyc. Két qua cho ra dir lidu thoi
diém va do sau ngap dugc cap nhat vao hé
thong CSDL.

e Budc 6: Kich hoat moé-dun canh bao Iu
qua tin nhin SMS. St dung dir liéu kinh té-
xa hoi (toa d9, ho tén, s6 dién thoai cua
ngudi dan) dbi chiéu véi dir liéu thoi diém
va do sau ngdp tor moéd-dun ty dong hoa
SWAT va HEC-RAS, xac dinh nhitng hd dan
bi ngdp va muc ngdp tuong ung. Tu do, gui
tin nhan SMS canh bao 1ii dén nhitng ho dan
nay, dong thoi thong tin i dén can bd quan
ly dé c6 nhitng phan tng kip thoi v6i dién
bién 18 lut trén luu vue.

e Budc 7: DBé theo ddi thong tin mot cach
tryc quan, cap nhat vé dién bién KTTV, ngap
lut trén luu vye, nguoi st dung c6 thé truy cap
qua internet dén WebGIS cua hé théng. Trong
truong hop st dung dién thoai di dong, nguoi
ding c6 thé tai thém tng dung quan 1y sb liéu
KTTV, ngap lut trén LVS VGTB do nhom
nghién ctru ty phat trién.
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Nguwdisk dung
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Hinh 1: Cdu triic, nguyén Iy hoat déng ciia hé thong canh bdo lii LVS VGTB

3. KET QUA PAT PUQC
3.1. CSDL tw nhién, KTTV

CSDL tu nhién bao gdm cac 16p dit lidu:
giao thong, thuy hé¢, dia danh, ranh gidi hanh
chinh, dia hinh, tho nhudng, st dung dat duoc
thiét 1ap trén nén tang Enterprise Geodatabase
ctia phan mém ArcGIS do ESRI phat trién véi
két qua duogc thé hién nhu Hinh 2 va dugc

trinh bay duéi dang ban d6 tir Hinh 3 dén Hinh
8. CSDL KTTV luu trit sb ligu KTTV cua 17
tram KTTV (do Pai KTTV Trung Trung B
quan 1y) trong qué khir (1980- 2013) va sb liu
KTTV cia 25 tram KTTV ty dong (trong dé
tai) theo thoi gian thuc (8/2015 dén nay) dugc
thiét lap trén nén tang hé quan tri CSDL
PostgreSQL/PostGIS véi két qua nhu Hinh 9.

% BangTraSuDungDat_crop

%EangTraSuDungDat_urban
E=BangTraTheNhuong

%EangTraThoNhuong_UsersniI

%EangTraSuDungDat_SuDungDa...

%EangTraThoNhuong_ThnNhun...

%lDiaDanh File Geodatabase Feature Dataset

@DiaHinh File Geodatabase Feature Dataset

ﬁlGiaoThon File Geodatabase Feature Dataset
g9

ﬁlHanhChinh File Geodatabase Feature Dataset

[FASuDungDat File Geodatabase Feature Dataset

HTheMhuen File Geodatabase Feature Dataset
g9

@ThuyHe File Geodatabase Feature Dataset

EangTraSuDungDat File Geodatabase Table

File Geodatabase Relationship Class
File Geodatabase Relationship Class
File Geodatabase Relationship Class
File Geodatabase Table

File Geodatabase Relationship Class
File Geodatabase Relationship Class

Edcrop File Geodatabase Table
E=SlThongSoHoChua File Geodatabase Table
E=lurban File Geodatabase Table
E5l Usersoil File Geodatabase Table

[ cau File Geodatabase Feature Class
[~ DuengOTo File Geodatabase Feature Class
IEDuongSat File Geodatabase Feature Class
H1 GiaoTheng_Topelogy  File Geodatabase Topology
[“INhaGa File Geodatabase Feature Class
b) Giao thong
[EHoChua File Geodatabase Feature Class
%HoChua_ThongSoHoChua File Geodatabase Relationship Class
@SongLon File Geodatabase Feature Class
IESongNho File Geodatabase Feature Class

HI ThuyHe_Topelogy

File Geodatabase Topolegy

c¢) Thuy hé

HI DiaDanh_Topology
(7] UBNDHuyen

% UBMNDHuyen_DiaGioiCapHuyen

File Geodatabase Topology
File Geodatabase Feature Class
File Geodatabase Relationship Class

[ UBNDTinh File Geodatabase Feature Class
% UBMNDTinh_DiaGioiCapTinh File Geodatabase Relationship Class
[=J UBNDXa File Geodatabase Feature Class

55 UBNDXa_DiaGiniCapXa

File Geodatabase Relationship Class

a) Geodatabase
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= 73 suDungDat
HI suDungDat_Topology
[E suDungDat2010
= [ ThoMhuong
(= ThoMhuong
HI ThoMhuong Topoloay
BangTraSuDungDat
% BangTraSuDungDat_crop
% BangTraSuDungDat_SuDungDat2010
% BangTraSuDungDat_urban
BangTraThoMhuong
% BangTraThoMNhuong_ThoMhuong
% BangTraThoMhuong_Usersoil
crop
ThengSoHoChua
urban
Usersoil

g) Str dung dét, Thé nhudng

[ElBienGioiQuocGia
%BienGioiQuocGia_DiaGioiCapTinh
= DiaGioiCapHuyen
%DiaGioiCapHuyen_DiaGioiCaan
[ED) DiaGiciCapTinh
%DiaGi0iCapTinh_DiaGioiCapHuyen
[ED) DiaGiciCapXa

[EDiaGioiTuCan

HI HanhChinh_Topology

File Geodatabase Feature Class

File Geodatabase Relationship Class
File Geodatabase Feature Class

File Geodatabase Relationship Class
File Geodatabase Feature Class

File Geodatabase Relationship Class
File Geodatabase Feature Class

File Geodatabase Feature Class

File Geodatabase Topology

e) Hanh chinh

[~ BinhDaCai File Geodatabaze Feature Class
[~ BinhDoPhu
Hl DiaHinh_Topology  File Geadatabase Topology

[%*] DiemDoCao

File Geodatabaze Feature Class

File Geodatabasze Feature Class

f) Dia hinh

Hinh 2: Cdu triic dit liéu tw nhién trong geodatabase

BAN DO HANH CHINH TINH QUANG NAM

120000 745008 778006 135000 520000 345006 78008 35000

BAN DO GIAO THONG TiNH QUANG NAM

10 745000 k100 755000 320000 500 000 300 20000

S Thia 7 e
\,ﬁf’,’lmgﬂ-"ue’ ‘
o F

125000

Lao
7 Chudan
- UBND &
S| - UBND huyén Quan
& - UBND tinh { : “géf’
a giol cap xd _~~~ Kon Tum '\:\::ﬁ’ . \
&i ca Tilé 1:25.000 § !
o 5 50 wa\\
! S
1] TIowWe 5000 RN ET) EIET) 2000

a0

Tor BT

TR0

1175000
™
o
-
4
TR0

1750000
0000

g

'I Huydn b
e

725000
e

00000
womm

Chu dan &
Tibia giot cap huyén 1 -
- Nhaga PRI ;
Ciu y =
—-Buwdng sat Tilé 1-25.000
Quocld o E 50 100 H
Tinh 18 I 1 Km =
THW0 745000 TT0M0 TH000 000 5000 ET0000 5W0 120000

Hinh 3: Ban do dia danh, hanh chinh tinh
Quang Nam (1/25.000)

Hinh 4: Bdn dé giao théng tinh Quang Nam
(1/25.000)

BAN DO THUY HE TINH QUANG NAM

720000 745000 70000 735000 sm000 345000 7000 535000 20000

78000

50000

g dae A4
a7 % N
o S sy Thang

5Ny

1728000

00000

Chu dan
~Bia gi6i cAp huyén
Sang nho
Sang lon
[Hb thiy dién
Hé thiy loi

TG0 TiS080

. Tilé 1:25.000
0 ] 50 100
. | Km

TR D TH0 TR0 T W E

Tir S000 oo TTIENm wEmn e

TH 0000

1780000 75000

125000

BAN DO DJA HINH TINH QUANG NAM

T T

T

1700000

1675000

T

Cha dan
__IPia giéi Quang Nam
Binh dd caif phu (m)

TIFIT

si50000

100 - 299

300 - 999

1000 - 1499 & Tilé 1-10.000

1500 - 2500 0 20 40 O =
- Diém dd cao e —— ;[

Hinh 5: Ban do thity hé tinh Qudang Nam
(1/25.000)

Hinh 6: Ban dé dia hinh tinh Quang Nam
(1/10.000)
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BAN PO THO NHU'ONG TINH QUANG NAM

760000 790000 820000 850000

730000

BAN DO HIEN TRANG SUF DUNG DAT TiNH QUANG NAM NAM 2010

730000 760000 790000 820000 850000

1750000

1720000

1690000

Tilg 1:25.000
25 50 100
! ! Km

1680000

790000 820000 850000 880000

Hinh 7: Bdan dé thé nhwéng tinh Qudang Nam
(1/25.000)

g
g
£

1780000

1750000

1720000

FEH o

e

1660000
1660000

o e v -
we [T vor T on | ' Kim
730000 760000 790000 820000 850000 ‘880000

Hinh 8: Bdn dé hién trang sir dung ddt 2010
tinh Quang Nam (1/25.000)

Ld 2 Query - vgtb on admin@203.113.148.154:5432 * = =
File Edit Plugins View Tools Hell| File Edit Query Favourites Macros View Help & e
; = a a > s
; ﬂ f!| = %@‘}m [ P EH|JESRc AN O BB E|T ‘;Dvgﬁ:ar\adm\r\@lﬁ.]ll]%‘lsmsﬂl v )
(oo Tomiemaic ] .
lace
public Previous queries v|  Dekete Delete Al P
Collations (0)
ﬂD:’:a‘:gS(ﬂ()) select + from westher logs order by thoigian? limit 100 lect ~
FTs Configurations (0) | || < >l
{lll FTS Dictionaries (0) 9
1 FTS Parsers (0) i &
FTS Templates (0) || Data Output | Explain | Messsges | ristory | s Y
& Functions (1050) = = = —= —
% Sequences (21) tram | thoigian luongmua nhietdo |doam | tocdogio | huonggio id | thoigian2 "
B rabls 24 character(10) character(30) real real  |real  real real bigint | timestamp with time zone
[ caotrinh 2 |xros 1/08/2015 2:20:01 B 0/4.18762(4.00525 2.25421  40.134 10732 2015-08-18 14:20:01+07
5 d_thuyvan_ngay 3 k1os 18/08/2015 2:25:01 B 0/4.18762(4.00125 2.51563  33.133 10733 2015-08-18 14:25:01+07
[3 dkt_1980 2013 ng | 4 |k 09 18/08/2015 2:30:01 BM 0/29.1004|65.4424  3.1307 159.244 10734 2015-08-18 14:30:01+07
[ hodanvungngan 5 | oo 18/08/2015 2:35:01 B 0.254/28.9419/72. 6408 2.87437 171.172 10735 2015-08-18 14:35:01+07
5 huyen 6 |kT 09 18/08/2015 2:40:01 B 2.286/27.1989|86.7522| 2.19332 171.74/10736 2015-08-18 14:40:01407
[ hydro_d:
vere-_gars 7 o 18/02/20L5 2:45:01 B 0.762 26.375/90.6243 0.793788 139,218 10737 2015-08-18 14:45:01+07
[ hydro_logs
8 ko9 18/08/2015 2:50:01 BM 3.048/26.5651 85,9277 2.9754  139.137 10738 2015-08-18 14:50:01+07
5] myrasters
B ngap.mi 9 lkmog 18/08/2015 2:55:01 BM 6.604 26,1532 93.4432 1.36819 35L.569 10739 2015-08-18 14:55:01+07
[ rg_huyen 10 09 18/08/2015 3:00:01 BM 3.556 26,4384 91,382 0 48.2564 10740 2015-08-18 15:00:01+07
[ rg_luuvue 1 k09 18/08/2015 5:30:01 BM 0508 26,6285 92.3333 0 295.564 10741 2015-08-18 17:30:01+07
[ raa 12 K09 18/08/2015 5:35:01 BM 0508 26,6285 30.1452 0 130.957 10742 2015-08-18 17:35:01+07
[T spatalref_sys 13 k09 18/08/2015 5:40:01 PM 0/26.3116 93.2529 0 197.413 10743 2015-08-18 17:40:01+07
E“SE’—W"Q 14 kT 09 18/08/2015 5:45:01 BM 0/26.4067|91. 4454 0| 115.362 10744 2015-08-18 17:45:01+07
5 \oathessen 15 k1 09 18/08/2015 5:50:01 BM 0.254|26.4384 204941 0 6.56517 10745 2015-08-18 17:50:01+07
B vitvs 16 k1 09 18/08/2015 §:55:01 BM 0/26.4384 91,5722 0 122.096 10746 2015-08-18 17:55:01+07
1 weather_30m 17 k109 18/08/2015 6:00:01 BM 0 26.375 92,4602 0| 127.209 10747 2015-08-18 18:00:01+07
7] weather_day 18 k1 09 18/08/2015 6:05:01 BM 0/26.438491,0014 0 138.114 10748 2015-08-18 18:05:01+07 B
7] weather logs 19 k109 18/08/2015 6:10:01 BM 0/26.2166/ 91,0643 0.106186 137.527 10743 2015-08-18 18:10:01+07
[ weather_station 20 k09 18/08/2015 6:15:01 BM 0/26.0581/93.2212 0.168865 146,18 10750 2015-08-18 18:15:01+07
1 Trigger Functons (2) 2 o9 18/08/2015 6:20:01 BM 0/26.0264/92.3967 0.026667 156.858 10751 2015-08-18 18:20:01+07
- V“m @ 22 |kT 09 18/08/2015 6:25:01 BM 0/26.2166|91. 0649 0| 128.572 10752 2015-08-18 18:25:01+07
& S\.anv ;:;i;m @ 2 |xr 09 18/08/2015 6:30:01 PM 0| 26.375 89,3842 0 127.209 10753 2015-08-18 18:30:01+07
3 web_dts 24 k1 09 18/08/2015 6:35:01 B 0/26.4067/90.2721 0 144.135 10754 2015-08-18 18:35:01+07 =
T, Tablespaces () 25 k1 09 18/08/2015 6:40:01 BM 0/26.4701/90.1135  0.0407 200,14/ 10755 2015-08-18 18:40:1+07 *
.55 G Relec ) 26 k1 09 18/08/2015 6:45:01 BM 0/26.2799 91,2551 0.265223 145.157 10756 2015-08-12 18:45:1+07 o
< 2 27 krog 18/08/2015 6:50:01 B 0/26.1849/92.6504| 0.03228| 142,658 10757 2015-08-18 18:50:01+07 ™ M
Retrieving detais on table weather_logs... Dane. oK. Uix  n1,col 4, Ch 47 Wam L(+)

Hinh 9: CSDL KTTV da

3.2. Mang lwéi quan tric KTTV theo
thoi gian thue

Ap dung 1y thuyét téi wu cho mang ludi
quan tric KTTV trén LVS VGTB cho thiy sai
sO cua mang ludi quan tric luong mua hién tai
(bai KTTV Trung Trung B§ quan ly) khoang
7,47%. Bé dap Gmg yéu ciu cia hé thong canh
bao 1i lut truc tuyén theo thoi gian thuc, nghién
clru da xéac dinh sb lugng tram khi tuong ti wu
can lap dat 1a 20 tram (ing véi sai s6 5%).
Trong khi d6, ddi véi tram thay van, ap dung
theo hudng dan cia t6 chirc Khi twong Thé gidi

100

cai dat va dang van hanh

(WMO), sb tram can t6i thiéu 14 5 tram (1 cho
mién ndi, 4 cho khu vuc d6i, dong bang). Khu
vuc thich hop lap dat tram khi twong duoc lua
chon dua trén Quy chuan k¥ thuat quéc gia vé
quan tric khi trong (B6 Tai nguyén va Moi
truong, 2012a), Tiéu chuin Viét Nam vé cong
tac thuy van trong hé théng thuy loi (B6 Khoa
hoc va Cong ngh¢, 2009), yéu cau ctia mod hinh
SWAT, str dung cac 16p dir li¢u nhu giao thong,
thuy hé, sir dung dét, huéng gio, ranh gidi tiéu
lru vue va cac diéu kién thuc dia (dia hinh, vat
can, hy dan), khoang cach gitra cac tram khi
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tuong, khoang cach tdi tram phat song. Trong
khi d6, doan séng thich hop lip dit tram thay
van dugc lya chon dya trén quy dinh cta B
Khoa hoc va Cong nghé (2009), Bo Tai nguyén
va Méi truong (2012b), WMO (2010), yéu cau
cua md hinh SWAT, HEC-RAS, st dung cac
16p dit liéu nhu dia hinh, anh v¢ tinh, thiy h¢,
cac diéu kién thuc dia (dia hinh, ho dan) va

khoang céch t&i tram phat song.

Duya trén két qua tinh toan toi wu, dé tai da
tién hanh xay dung, lap dat 20 tram khi twong
(Bang 1, Hinh 10), 5 tram thuy van (Bang 2,
Hinh 11). Tuy gip mot s kho khin trong cong
tac khao sat, lya chon vi tri lép dat tram dan
dén co nhirng thay doi so voi thiét ké ban dau
nhung diéu nay 1a can thiét dé co thé img dung
ly thuyét t6i wvu hoa mang luéi quan tric
KTTV vao diéu kién thuc té cua LVS.

Bing 1: Danh sach tram khi twong tw dong lip dit trén LVS VGTB

STT Ma tram Kinh (26) DBong Vi do Béc (O) bia chi tram
1 KT 01 108,13 15,70 xa Son Vién, huyén Nong Son
2 KT 02 108,01 15,67 x3 Qué Phuéc, huyén Nong Son
3 KT 03 108,27 15,30 xa Tra Giang, huyén Bac Tra My
4 KT 04 108,16 15,34 xd Tra DPéc, huyén Bic Tra My
5 KT 05 108,31 15,48 thi trdn Tién Ky, huyén Tién Phudc
6 KT 06 108,31 15,43 xa Tién An, huyén Tién Phude
7 KT 07 108,31 15,51 xa Tién Chau, huyén Tién Phudc
8 KT 08 108,05 15,58 xa Hi€p Hoa, huyén Hiép Duc
9 KT 09 108,18 15,59 xa Qué Tho, huyén Hiép Puc
10 KT 10 108,10 15,85 xa Pai Hoa, huyén Pai Loc
11 KT 11 108,03 15,86 xa Pai Déng, huyén Pai Loc
12 KT 12 107,93 15,86 xa Pai Son, huyén Pai Loc
13 KT 13 107,82 15,45 thi tran Kham Dic, huyén Phude Son
14 KT 14 107,83 15,35 xa Phudce Chanh, huyén Phudce Son
15 KT 15 107,94 15,48 xa Phude Hiép, huyén Phudc Son
16 KT 16 107,64 15,92 thi trdn Prao, huyén Dong Giang
17 KT 17 107,91 15,97 xa Ba, huyén Dong Giang
18 KT 18 107,74 15,95 xa Song Kon, huyén Bong Giang
19 KT 19 107,68 15,83 xa Ma Cootih, huyén Bong Giang
20 KT 20 107,77 15,69 xa Ca Dy, huyén Nam Giang
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N A Deus

3Vang ANoung

Ban Dan

Nouk

Talal

Vang Iaf
Dong Amphan

National
Bin Ridiarait

Ban Tia

Khu Béa ton
Thién nhieg

Da Nang East Vietnam g,

_tp. Tam Ky

Hinh 10: Vi tri (trai) va hinh anh (phai) lcfp dat tram khi twong tw dong trén LVS VGTB
Bang 2: Danh sach tram thiy vin ty dong lip dit trén LVS VGTB

STT | Maitram KlAnh d? Vi d(é) Bic | Caodd bia chi tram
Bong () 0) (m)
1 TV 04 108,03 15,71 6,40 cAu Cau Lau, huyén Dién Ban
2 TV 05 108,24 15,88 9,75 xa Pién Phong, huyén Pién Ban
3 TV 03 108,11 15,88 9,45 thi tran Ai Nghia, huyén Pai Loc
4 TV 02 108,05 15,86 13,41 xa Pai Phong, huyén Dai Loc
5 | TV ol 108,31 1548 | 3629 | chu Nong Son, huyén Nong Son
- 4bos : , Da I?lang East Vietham g,
OL14G | _ - : 64
Jang AYoung b 3 - 05,
al 14 = g ‘ |
Al .
Y (X]
GL1sY
an Dan . "
" tp. Tam Ky
- aL14E 36‘
Ban Tia .
- Khu Béo tén :
SOLr Thien nhieg |
Talal Nggc Li v
Vang la ¥ 7
: : : N ¢

Bin_Nivarsite

Hinh 11: Vi tri (trdi) va hinh anh (phdi) ldp ddt tram thity van ty déng trén LVS VGTB
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3.3. Hiéu chinh, kiém dinh mé hinh
SWAT, HEC-RAS mé phong, du bao lii lut

Sau qué trinh Hiéu chinh (HC), kiém dinh
(KDP) mé hinh SWAT, HEC-RAS, dé tai da
cai thién mrc do hiéu qua cta bd mo hinh
mo phong 1ii lut trén LVS VGTB. Cu thé, két
qua HC, KD m6 hinh SWAT thong qua
phuong phap do tim thong sd téi vu bang
thuat toan SUFI-2 (Sequential Uncertainty
Fitting) tai tram Thanh My, Nong Son cho ra
R?, NSI (Nash- Sutcliffe Index) déu dat trén
0,9 (dao dong tir 0,91 dén 0,95); PBIAS
(Percent of BIAS) dat tir -1,5% dén 6,2%.
Trong khi d6, d6i v6i mé hinh HEC-RAS, sir
dung sb liéu vét 1a trong ngay 29/9/2009 tai
371 diém & ha luu va muc nudc tai tram
Giao Thuy trong mua 1i 10- 12/2007, két
qua HC, KD thong qua phuong phép thu sai
hé sb nham cho théy R2 trén 0,8, NSI trén
0,5, PBIAS dat tir -14,68% dén 4%. V&i két
qua dat duoc, cho thiy kha ning mé phong
I lut trén co so tich hop SWAT va HEC-
RAS dap Gng yéu cau dit ra ciia hé thong
canh bao It trén LVS VGTB.

DPbi voi kha ning du bao li trén LVS
VGTB, sau qua trinh HC, KD m6 hinh SWAT,
HEC-RAS su dung sb lidu thuy van, cu thé 1a
cac dinh 1a trong cac nam 2007, 2009, 2012-
2014 tai hai tram Nong Son, Thanh My, c6 thé
thdy bo mo hinh nay dép Gng yéu ciu canh bao
1 theo thoi gian thyc trén luu vuc vé& mit thoi
gian (dy bao trudc 5 gio) va do chinh xac
(80% vé dinh Ii).

3.4. Mo-dun tich hop, tw dong héa mo
hinh SWAT, HEC-RAS du bao lii lut theo
thoi gian thue

Nghién ctru da xay dung quy trinh ty dong
cac tac vu cia md hinh SWAT, HEC-RAS
thudc hé théng canh bao 1 trén LVS VGTB.
Toan bd quy trinh tir xdy dung tap tin dau vio,
goi thyc thi mo hinh, cho dén doc va xir ly két
qua dau ra déu dugc tu dong hoan toan voi
nhitng rang budc nghiém ngit vé d6 chinh xac,

thoi gian xtr 1y. Két qua thir nghiém cho thiy
hé thdng van hanh kha tbt, nhip nhang gitta tat
ca cac khau. Bén canh d6, dé thuan tién cho
viéc kiém tra hoat dong cua h¢ théng va stra
16i khi hé thdng gip su cd, nghién ciru di tich
hop, dong gbi cadc mo-dun riéng 1¢ thanh mot
mg dung hoan chinh nhu Hinh 12 véi ché do
chay tu dong hodac thu cong. O ché @6 chay thu
cong, nguoi dung su dung chudt va ban phim
thuc hién toan bd quy trinh. Nguoc lai, & ché
do tu dong, toan bd quy trinh dién ra tu dong
mét cach tuan tu.

[=lte/Es

a2/ Module ty dgng héa mé phéing ngap Iyt theo thd gian thyc
Thiét [ap mo hinh

L 3-Buidc thdi gian
T-Batdau: 01/0020151200 B+ g

4-Ché& do chay

© 30 Phut @ Tudong 30 Phatian
2Kétthic: 31/052016 0552 [+ Theo ngay Thu cong  oo-29-45
Tu dong SWAT Thong bao

Thumuc: C\SoRGIS\VGTB\Automate|\SWAT 2016-05-3100:36:07: Tao file SWAT1.p01

2016-05-3100:36:07: Tao file SWAT1 u05

2016-05-31 00:36:22: Chay HEC-RAS

‘ AL IR ‘ Shey ool ‘ 2016-05-3100:36:42; Chay Ras Mapper..
2016-05:31 00:37:13: Copy file két qua vao céc thu myc chidinh
peplpep | hmd.hmd ouiputrch | 2016-05-3100:3713~-Hoan t4t qué tiinh tu déng hoa—
—— 2016-05-31 01:00:59—B4t d3u tién trinh tu dng hoa—
tmpltmp | wndwnd 20160531 01:0059: Tao file dau vio cho SWAT
_— 2016-05-3101:0059: Tithei diém 2016-05-31 00:31:13 dén 2016-05-31 01:00.89
flecio | ErrorData 2016-05:3101:0059: Tao file Tmp1. Tmp

R 20160531 01.01.09: Tao fls hmd hmd
Tu dong HEC-RAS 20160531 01.01.26; Taofile wndwnd
20160531 01:01:35: Taofile pep! pep

Thumue CASoRGIS\VGTB\Automate\ HECRAS Erttcb g nd i

‘ ‘ ‘ - ‘ 2016-05-3101:01:46: Chay SWAT,

2016-05:3101:0643: Tao file d3uvao cho HEC-RAS
2016-05:3101:0643: Tao fle SWATT p01
p01.computebsas 20160531 01:0643: Tao fils SWAT1.u05
2016-05:3101:0656: Chay HEC-RAS
20160531 01.07.09:Chay Ras Mapper..
20160531 0552:16: Copy file két qua vao céc thu muc chidinh

File céiu hinh 2016-05-3105:52:16—Bat dButién trinh ti dGng hoa— .
2016-05-3102:52:16: Tao file dau vao cho SWAT.
TW muc két qua 2016-05-310552:16: Tiithési digm 2016-05-31 01:01:46 d&n 2016-05-31 05:52:16)

2016-05-3105:5216: Tao file Tmp1. Tmp

20160531 0552.20: Tao fle hmd imd
20160531 055223 Tao fle wndwnd
2016:05:31 055227 Tao fle pop1 pep
2016-05-310552:31: Taofile file cio
20160531 0552 31 Chay SWAT

Xem ban dd ngap lut truc tuyén
Diachi  htp//vglbhemuateduvnmucnuoc.php

‘ 10-Truy cép WebGIS

Hinh 12: Giao dién mo-dun ty dong hoa
mo hinh SWAT, HEC-RAS

3.5. WebGIS, tng dung cung cap,
quan 1y s6 litu KTTV, ngép lut theo thoi
gian thuc

Can ctr theo nhu cau thong tin KTTV, ngap
lut cia can bd quan Iy va ngudi dan, dé tai da
phat trién WebGIS voi giao dién truc quan, phu
hop cho tirng d6i tuong st dung trén nén tang
cong nghé GeoServer, Ajax, Javascript, PHP tai
dia chi: http://vgtb.hcmuaf.edu.vn/admin (can bo
quan 1y) hoac http://vgtb.hcmuaf.edu.vn (nguoi
dan). Trong truong hop st dung dién thoai di
dong, ngudi ding co thé tai thém ung dung
Android tai dia chi: http://vgtb.hcmuaf.edu.vn/
mobilesoft/vgtb.apk
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. [[@-[ﬂfj mu&mﬂﬂj CANH BAQ/LY) CHO, LY UG; So"ﬁmﬁll ~THU B
ESRDESTAY KHENTCAR NHA NUOC KC.01.24/11-15 | CHU NHIEM DE TAL PGS.TS. NGUYEN KIM L0, TRUONG DAL HOC NONG LA TPIHO CHIMINK
TRANG CHU QUAN TR HE THONG ‘THONG TIN DE TAI

P 1

Dack i tram Kbty | s

Hinh 13: Giao dién website danh cho can bo
quan ly

3.6. Mo-dun cung cip thong tin du bzo,
canh bao lii lut theo thoi gian thue

Moé-dun canh bao lii qua tin nhian SMS tich
hop trong hé hd tro tryc tuyén canh béo li
LVS VGTB mé ra mot co hoi 16n cho phép
nguoi dan trong khu vuc nghién ciru nay co
thé tiép can voi nhitng théng tin vé tinh hinh
1ii Iyt mot cach nhanh chéong va dé dang hon
dd ho & bit clr noi dau, chi can dién thoai cta
ho con hoat dong. Tur nhiing thong tin nay,
ngudi dan co thé chi dong hon trong cong tac
san xudt ciing nhu luén & trong tu thé chu
dong ddi pho véi it lut. Mot trong nhirng 1y
do nhoém nghién ctru lga chon cong nghé tin
nhin SMS béi theo s6 liéu théng ké ctaa Cuc
Théng ké Quang Nam thi s6 luong thué bao
st dung dién thoai di dong trén dia ban tinh la
tuong doi 16n va c6 xu thé gia ting trong giai
doan 2007 dén 2013 (Cuc Thong ké Quéang
Nam, 2015).

Moé-dun giri tin nhin canh bao SMS duoc
phat trién véi cac chirc ning chinh sau:

e Quan ly nguoi dung: thém, chinh sua,
x04, phan quyén cho tai khoan ngudi dung.

e Quan ly thong tin hd dan: thém, chinh
stra, x04, thong tin hd dan.
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Hinh 14: Giao dién website danh cho
nguoi dan

e Thu cong/ ty dong giri tin nhan SMS vai
ndi dung canh bao lii dén nguoi dan.

Xem nhét ky giri tin nhin SMS.

Xin chio Nguy&n Minh Thinh (Quén tri)

NHAT RY SMS

Quin Ly Negwoi Ding Quin Ly Ho din Gifi tin nhin SMS

[Tin canh bao Iu tich Quang Nam] Chao

2016- | . . | Trwong Pa | Ong/Ba Truong Le. Dubao uc 116 ngay 20-

35 | 0519 | 121834 | o 01264430570 | i: | 05-2016. tai vi tri nha Ong/Ba, co the co In den
voi muc ngap 3.6 m

[Tin cash bao Iu tish Quang Nam] Chao

2016- | ... .  Trong Pa | Ong/Ba Truong Le. Dubao fuc 1:16 ngay 20-

36 | o519 | 12234 | g 01264430570 | i: | 05-2016, tai vitri nba Ong/Ba, co the co fn den
~voi mmc ngap 3,6 m

[Tin canh bao Iu tinh Quang Nam] Chao
Ong/Ba Neuyen Van Le. Du bao huc 1:16 ngay
20-05-2016, tai vi tri nha Ong/Ba, co the co I
den voi muc ngap 3.6 m

2016- s Nguyén Pa
57 | 510 | 121834 (OF | 01652481560 |

Hinh 15: Giao dién mé-dun cung cdp théng tin
du bdo, canh bao li lut

4. KET LUAN, KIEN NGHI
4.1. Két luan

Qua gﬁn 2 nam thuc hién dé tai, nhom
nghién ctru xdy dyng hoan chinh hé thong
canh bao 10 theo thoi gian thuc cho LVS
VGTB, tinh Quang Nam. Toan b{ quy trinh
van hanh cia hé théng tir thu thap sd lidu
KTTV, truyén tai dit liéu, cap nhat vao CSDL,
xtr 1y theo dinh dang cua md hinh SWAT,
HEC-RAS, chay m6é hinh SWAT, HEC-RAS,
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hién thi s6 liéu KTTV, ngap lut 1én website hd
trg giao dién dién thoai di dong cho dén thong
tin, canh bao I lut qua tin nhin SMS déu dugc
tu dong hoa.

4.2. Kién nghi

Bén canh nhirng két qua dat duogc, nhom
nghién ctru nhan théy mot sb ton tai va dé xuét
huéng giai quyét dé hé thong canh bao 1 thuc
su phat huy hiéu qua khi dua vao ung dung
trong thuc t& nhu sau: (1) Tich hop CSDL
KTTV tu dong vé1 cac h¢ CSDL khac (CSDL
quan tric KTTV cia Pai KTTV Trung Trung

TAI LIEU THAM KHAO

Bg, CSDL dy bao KTTV cua Trung tam Dy
bao KTTV Trung wong, ...) nham khai thac tbi
da gia tri cia s6 licu trong du bao, canh bao 1
trén LVS VGTB cling nhu phuc vu cho cac linh
vuc ¢6 lién quan dén KTTV; (2) Tiép tuc danh
gia kha nang du bao Ii dya trén SWAT, HEC-
RAS st dung s liéu 6 lidu quan trac KTTV tu
dong trong nhimg nam tiép theo; (3) Duy tri,
mé rong pham vi img dung cta hé théng canh
béo 1t khong chi trong canh bao 1ii ma con phuc
vu cong tac quan ly, quy hoach thuy lgi (tinh
toan can béng nudc, du bao han han, ...).
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XAY DUNG HE THONG CANH BAO SOM DA TAI BIEN O QUY MO
CAP HUYEN CHO VUNG NUI TAY BAC TREN CO SO TiCH HQP
PIA THONG TIN VA CONG NGHE PA PHUONG TIEN

Nguyén Ngoc Thach, Pham Xudn Canh, Nguyén Quéc Huy
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Qué'c Gia Ha Noi
Ding Ngb Bio Toan

Dai hoc Quy Nhon

Tém tat: O ving miii nuede ta, canh bdo sém tai bién chi ¢é hiéu qua mét khi théng bdo sém
dwoc mot cach chinh xdac vé dia diém, mire dé va thoi gian sé€ xay ra tai bién. Thoi gian canh bao
sém phdi dii dé ngueoi dan c6 thé chuan bi kip thoi cdc bién phdp img phé can thiét. Trong thoi
dai cong nghé 4.0 thi mot hé théng nhw vdy co thé la mét hé théng da nang lam nhiém vu canh
béo nhiéu loai tai bién.

Trong dé tai, cdc mé hinh canh bdo da tai bién thién nhién (lii quét, chdy rimg, sdu duc théan
ngo, bénh dao on lua va nhén do hai cam) dwoc xdy dung dva trén tié'p can danh gid da chi tiéu
Vi sw tham gia cia nhiéu chuyén gia cia nhiéu nganh, trong dé, cdc tham sé khi twong dicoc
quan tam ddc biét. M6 hinh dw bdo sém dwoc xdy dung trén nguyén tac la tai bién sé chi xay ra
& noi ndo ¢é ¢é nguy co tiém dan cao va khi ¢é cdc tham so khi twong trong mé hinh virot
ngudng. Ngudng muwa sinh lii duwoc tinh cho timg heu viee ¢6 dién khodngl 00Km °.Phan mém
canh bdo som li quét dwoc xdy dung trén co sé cong cu ldp trinh md nguén mé Python, PHP va
co s¢ dir liéu PostgreSQL/ PostGIS. Véi module xir Iy khéng gian, hoat dong truc tuyén trén
internet, cdac thong s6 khi twong dwoc dw bao som 1- 6 ngay tinh cho cac tram khi hau tw dong
théng minh Imetos (chay bang pin mdt troi, két noi véi mang khi twong todn cdu
www.meteoblue.com), sé dpc ndi suy va dwa vao tinh todn truc tuyén ciing véi ban do nguy co
tiém dan. Két qua xir 1y sé xdac dinh chinh xdc cdc vi tri ¢é thé xdy ra tai bién t6i ting thén ban,
cap do nguy cody bdo twong g véi gid tri thong sé khi twong tai cdc tram khi tuwong tw dong.
Théng tin vé tai bién dwoc cong bé truc tuyén trén trang Web hodc dwoc truyén dang bdn tin
SMS t6i tirng nguoi dan. Hé thong budc dau dwoc xdy dung va dp dung dé canh bdo sém 2 ngay
cho tai bién lii quét va chdy rimg, sém 5 ngay cho bénh dao 6n hai liia, sdu duc thdn ngé va
nhén do hai cam. Hé théng duwoc trién khai cho 3 huyén o 3 tinh khu vuc tay bdc (Thudn Chau -
tinh Son La, Hoang Su Phi - tinh Ha Giang va Cao Phong - tinh Hoa Binh) nham tro giiip cho
dia phwong dwa ra quyét dinh phit hop cho viéc phong tranh, giam thiéu thiét hai do tai bién.

Tir khéa: Tai bién, mé hinh, tham s6, ngudng, da chi tiéu, canh bdo sém.

Summary: At the mountains of our country, disaster early warning effective only once early
notice is exactly about the location, extent and duration will occur disaster. Early warning time
is enough for people to be able to prepare timely corrective measures needed. In stage
technology 4.0, then such a system can only serve one type of hazard warning song also can be a
versatile system duty multi hazard warning.

The early natural hazard warning models (flash floods, forest fires, maize stalk bore (busseola
fusca), blast damage red spider of orange and bactrocera tryonyl, piriculariose disease for rice)
are based on multiple criteria evaluation approach with the participation of many professionals
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of various disciplines, in which, the meteorological parameters are of particular interest.
Early prediction models are built on the principle is that accidents will occur only where there is
a potential risk is high and when the meteorological parameters in the model beyond the
threshold. Flash floods early warning software is built on the basis of open source programming
tools in Python, PHP and Postgre SQL/PostGIS database.With the spatial module, online
activities on the internet, the parameters of generation meteorological forecasts 1-6 days early
from the automatic climate stations Imetos(with powered by solar batteries, connected to the
global meteorological network www.meteoblue.com), will be taken into account and
interpolation online along with a map of the potential risk. The result handler will determine
exactly the location of hazard that can happen to a region, with the level of risk corresponds to
the value of meteorological parameters at the automatic meteorological stations. Information
about the disaster was published online on the website or transmitted as a SMS to each people.
The system was initially built and used for 2 days early warning for flash flood and forest fires,
early 5 days for the pests: maize stalk bore (busseola fusca), blast damage red spider of orange
and Bactrocera tryonyl, piriculariose disease for rice)
The system deployed for three districts in northwestern province 3 (European Agreement - Son
La province, Hoang Su Phi - Ha Giang province and Cao Phong - Hoa Binh Province) aims to
help local people to make decisions appropriate for the moving safety or minimize damage
caused by the risks.
Keywords: disaster, models, parameters, thresholds, most indicators, early warning

1. PAT VAN PE phuong thic thich hop dé giam kha ning bi
ton thuong, mat mat vé cudc sdng ciing nhu
thiét hai tai sdn va moi truong. Nhitng nguoi
déng vai tro chinh trong hé théng can co su
trao d6i thuong xuyén dé dam bao ho hiéu
tdt ca cac thanh phan khac va nhiing gi cac
bén khac can tir ho. Kich ban rui ro can duge
xdy dung va xem xét va trach nhiém cy thé
trong toan chudi dugc thoa thuin va thuc
hi¢n. Céc su kién trong qua khir dugc nghién

Trong bdi canh bién d6i khi hau dang dién
ra phirc tap & nudc ta thi cac tai bién xuat hién
khong theo quy luat thong thuong [24]. Vi vay
canh bdo sém trude khi tai bién xay ra theo
thoi gian thyuc va chi tiét theo khong gian 1a
mdt nhu ciu hét stre bire thiét, dic biét 1a & cac
khu virc mién nti. Tuy nhién, day van la vin dé
hét sirc nan giai va chwa c6 1oi giai xac dang

ctia nganh khoa hoc trai dat.

Hién nay cé rat nhidu giai phap canh bao
som cho ting loai tai bién song han ché cua
canh bao hién nay 1a: st dung cac ngudn dit
liéu hién tai hoac qua khu, thiéu tinh lién tuc
va thiéu tinh cap nhat dé du bao. Két qua dy
bao thudng mang tinh khu vyc, thiéu sy chi
tiét va khong dinh vi 6 rang [12,13,17], khong
cung cip dugc thong tin cu thé theo tirng vi tri
nén kho ap dung ¢ cac dia phuong.

Muc tiéu ctia canh bao 1a dé trao quyén
cho c4c ca nhan va cac cOng déng bi de doa
boi nhitng nguy hiém c6 du thoi gian va

ctru va diéu chinh dé thuc hién hiéu qua cho
hé théng canh bdo. Hé théng co duoc su cod
s chap nhan cac ban tin tirc vé rui ro.Nhirng
thong tin nay can duogc phd bién kip thoi dén
cong dong dé co thé trién khai cac thu tuc
ung xu nhu so tan, ctru hg ...Chirc ndng cua
hé théng canh bdo sém tai bién c6 thé 1a hé
théng chuyén sdu cho 1 loai hinh tai bién
song ciing c6 thé 1a mot hé thdng da ning
phuc vu cho canh bao nhiéu loai hinh tai
bién trén nén co s& dir liéu dung chung va hé
théng thu thap thong tin da ning [25,26].

Ding sau tat ca cac hoat dong nay 1a mot co
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s¢ vitng chic ciia hd trg chinh tri, luat phap va
cac quy dinh, trach nhiém thé ché va c6 ngudn
nhan luc dugc dao tao. HE théng canh bao
duoc thiét 1ap va hd trg nhu 1a mot van dé caa

chinh sach véi sy sin sang dap ung cua moi
thanh phan trong xa hoi.

Mot hé théng canh bao hoan chinh va hiéu
qua bao gdm bdn hop phan dudi day:

Tin hiéu réi
Tin higu sai . oz
Cac tin hiéu 1 twnhién —
Thu nhén I I Tin hiéu ra
o a e Quyét o A J
Phanhoi |ee={ Lien k&t |« dil:ée - Phét hign | fe— Cambién g
Kiém soat
Tin hiéu Quan tric

Kiém soat

Hinh 1: Mé hinh hé thong canh bdo va cdc hop phan ciia hé thong [nguon 25,26]

* Khéi kién thirc vé tai bién va riii ro

Rui ro phat sinh tir sy két hop cta cac mbi
nguy hiém do tai bién va tinh dé bi ton thuong
tai mot vi tri cu thé do tai bién giy ra. Panh
gia rai ro doi hoi ¢ hé théng thu thap va phan
tich dir liéu va xem xét ban chat dong cia cac
mdi nguy hiém va tén thuong phat sinh tir cac
qué trinh cua ty nhién, sy can thi€p ciia con
ngudi, sy suy thodi moi truong va bién dbi khi
hau.Tham dinh rii ro va ban dd gitp thuc day
con ngudi, vu tién can hé thong canh bao va
cac san pham huéng din cho phong chong
thién tai va phan hoi vé két qua ctia canh bao.

* Khéi dich vu giam sat va canh bao

Cac dich vu canh bdo nim & cot 16 ciia hé
thong gidm sat thong qua cac phuong tién cam
bién thu thap thong tin va du bao thong tin cd
lién quan. H¢ théng can ¢ co s& khoa hoc mét
dang tin cdy cho du doan va canh biao mbi
nguy hiém va hoat dong 24 gio/ngay .Hé thong
c¢6 thé giam sat lién tuc cac thong sb can thiét
dé tao ra nhitng canh bao chinh xackip thoi
theo thoi gian thuc. Thong tin canh bao mbi
nguy hiém can duoc xir Iy va cung cap kip thoi
v6i giao tiép truc tuyén trén khong gian mang

* Khoi pho bién va truyén thong

Canh bao phai dat dén nhiing thong tin don
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gian, rd rang, hiru ich, quan trong dé cho phép
cac phan hoi thich hop nham gitp bao vé cudc
song va sinh ké. Truyén thong can ¢ cap quéc
gia, khu vuc va cong ddng. Hé thong phai
duoc xac dinh véi tiéng néi mang tinh phap 1y.
Viéc sir dung cac nhiéu kénh truyén thong 1a
can thiét dé dam bao thong tin canh bao duoc
truyén t6i cang nhiéu ngudi cang tét nham
tranh sy ton thuong ¢ mirc thip nhat .

* Khoi vé kha nang dap ng

Diéu can thiét 1a cong dong hiéu duogc rui
ro, ton trong cac dich vu canh bao va biét 1am
thé nao dé phan ung. Pao tao va chuan bj cho
cac hoat dong ung phod ciing dugc thuc hanh
va thir nghiém. Cong ddng nén duoc thong bao
1 vé cac lya chon an toan trong hanh dong,
cac tuyén duodng thoat hiém ciing dugc vach
sdn va cac phuong thic tdt nhat dé tranh thiét
hai va mat tai san cling dugc tap huin va
chuén bi tir trude.

Mot hé théng canh béo co thé duoc thyuc
hién nhu mot chudi cac hé théng truyén thong
thong tinva bao goébm caccam bién, hé
théng phat hién thong tin va ra quyét dinh. Hé
thong phai lam viéc cing nhau dé du bao va
phét tin hiu vé nhirng rii ro c6 thé xay ra va
du thoi gian cho hé théng c6 thé chuan bi va
dé giam thiéu tac dong cta rui ro (hinh 1).
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Nhu vay mot hé théng canh bao don gian la
mot phuong tién dé canh bao cé thé dugc phd
bién dén cong chung. That bai trong bat ky
mot phan nio c6 thé c6 nghia 1a that bai coa
toan bo hé thong.

Dé tai: “Nghién ciru xdy dung mé hinh va
hé théng dw bdo thoi tiét tiéu viing va cinh
bao nguy co lii quét, chday rieng va sdu bénh
néng nghi¢p cdp huyén ving Tdy Bdic”, Ma
s6: KHCN-TB.13C/13-18 thudc Chuong trinh
Khoa hoc va Cong nghé trong diém cip Nha
nude giai doan 2013-2018 mang tén “Khoa
hoc va Céng nghé phuc vu phdt trién bén
vitng vang Tay Bic - Viét Nam” nhim khic
phuc mot phén nhiing han ché d6. Nhiém vu
ctia dé tai 1a dua ra nhirng giai phap cong nghé
thich hop dé cung cip sém thong tin vé da tai
bién toi tung thon ban, phuc vu cho viéc ra
quyét dinh kip thoi trude khi tai bién xay ra,
nhim giam thiéu toi da thiét hai c6 thé giy ra
boi tai bién. Noi dung bai bao s& trinh bay k§y
hon vé du bao som i quét [23].

2. PHUONG PHAP NGHIEN CUU VA DU
LIEU TRONG DU BAO SOM LU QUET

2.1. Tiép cn hru vire trong nghién ctru lii quét

Khac véi Ii thong thuong, 10 quét 1a mot
dang i c6 toc d6 dong chay 1on, thuong chira
nhiéu vat chat ran, xay ra bat ngd trong thoi
gian ngan trén cc luu vuc nho, dia hinh doc
nén chung c6 strc tan pha 16n. Sy hinh thanh 1t
quét co lién quan mat thiét véi cuong d6 mua,
diéu kién khi hau, ddc diém dia hinh, cac hoat
dong cua con ngudi ciing nhu diéu kién tiéu
thoat 1 cua luu vuc [3,12,23]. LT quét thuong
xuat hién chi vai ba gio sau khi c6 mua véi
cuong do 16n vuot qua ngudng. Trong thuc té,
dir liéu vé 1o quét luon thibu va khoéng hé
théng, vi vay thuong khé c6 thé st dung cac
phuong phap thong dung trong tinh toan du
bao thiy vin - thay luc dé du bao hodc canh
bao lii quét.

Co s 1y thuyét chii dao clia nghién ctru nay
1 tiép can luu vire theo timg 6 lué6i (Grid base).

Theo tiép can nay, luu vuc dugc coi 1a mot hé
thong twong d6i kin, bao gdbm nhiéu phu lwu
nho va khi c6 mua thi moi thong s6 cua mat
dém sé quyét dinh dén ché do van chuyén va
tich tu cua dong chay & trong pham vi luu vue.
O vung ndi, véi d6 doc luu vuc 16n thi khi
luong mua vugt qua ngudng, dong chay mat s€
tich tu tao thanh 1i quét. Mdi luu vuc s& co co
ché phat sinh 1& quét riéng biét [4,5,12,18] va
mdi 6 ludi s& duge coi 1 mot luu vie nhé nht.

2.2. Phuong phip chi s6 nguy co lii quét
FFPI (flash flood potential index)

Chi sd nguy co lii quét FFPI (flash flood
potential index) 1a mé ta dinh lwong tiém ning
10 quét cua mdt luvu vuc dya trén nhiing dac
tinh tinh v6n c6 ctia n6 nhu 1a do ddc, 16p phu
bé mat, st dung dét, loai va dic tinh coa dat.
Loai va ciu tugng cua dat dac trung cho muc
do giir va thim nudc, 16p phu thyc vat ngin
chdan nudc mua, st dung dat c6 vai tro thAm
thiu, tap trung, va tac dong dong chay, 4o dbc
va hinh thai luu vuc tic dong van toc va tap
trung dong chay. Tong hop cic yéu td nay
phan nao phan anh tinh chét thuy vin va nguy
co 1i quét Pic diém cua FFPI 1a mot chi s6 1y
thuyét don gian vé cac dic diém vé tinh chat vat
1y cua dat ma anh huéng dén chu trinh thay vin
gdy ra mua 16n.Luu vuc thoat nudce s& duge xép
hang (thir ty quy mé) véi gia tri chi s6 cao hon
chi dinh cuia mot chu trinh thiy van véi cuong
d6 mua 16n hodc 16n hon tiém ning 1i quét.

FFPI di duogc rat nhiéu tic gia nghién ciru
tmg dung trong nhing nim gin day nhu
Jeffrey Zogg va Kevin Deitsch, Greg Smith tai
vung Colorado, My nam 2003, Brewster tai
vung Binghamton, My ndm 2009, Kruzdlo tai
vung Mount Holly, M§. Phuong phéap xac dinh
FFPI twong d6i don gian la sir dung cong nghé
GIS dé xay dung CSDL GIS gdm 4 16p co ban
¢ dang raster la: do déc, phu thuc vat/stt dung
dat, dat, va mat do rimg/thyc vat. Cac tac gia
déu cho rang két ciu va ciu trac dat rat quan
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trong trong vi¢c xac dinh dac tinh gitr nudc va
xam nhap. Bg dbc va dac trung hinh hoc cua
lwu vie xac dinh hanh vi nhu tdc d6 va su tap
trung cua dong chdy. Tham thyc vat va tan
rung anh hudng dén sy chan lai coa luong
mua. Hoat dong st dung dat, dac biét 1a do thi
hoa, c6 thé dong mot vai tro quan trong trong
su xam nhdp cuia nudc, sy tap trung va hoat
dong cua dong chay.So db téng quat dé lap
ban dd phan ving nguy co i quét theo
phuong phap FFPI [15,24] xem xét dén cac
yéu to dat, st dung dat, do dbc, mic do che
phu cua thyc vat (hinh 2).

Land Use ?

Vegetation type
and density ?

Fire activity ?

Hinh 2: So do tong qudt heu viee va
cdc hop phan dé tinh FFPI

2.3. Ban d6 nguy co phat sinh li quét
theo tiép c4n da chi tiéu

Béan d6 nguy co lii quét thé hién kha ning
phét sinh 1ii quét trong mot thoi gian tbi thiéu
la mot chu ky khi hau, thong thuong chu ky
nay la 20 - 40 nam. Vi vay, tuy theo su phan
b6 mua khac nhau theo khong gian ma lii quét
c6 thé xuat hién khong dong bo & nhidu vi tri
khac nhau nhung c6 thé lap lai sau mot thoi
gian. Cho dén nay, viéc lap ban d6 nguy co i
quét van con nhiéu cach tiép can, phuong phap
va cho két qua khac nhau. C6 nhiéu phuwong
phap (hoac mo hinh) thuy van - thuy luc duogc
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ap dung nhu NAM, HEC-RAS, SWAT... Pa
s6 cac ban dd li quét duge xay dung déu dua
vao viéc tiép can 1t quét sudn. Vi vy, cac ban
dd duoc xay dung déu co6 nhiing khoanh ving
rat 16n theo suon dbc, thiéu tinh chi tiét nén
kha nang iing dung con han ché [1,2,3,12,16].

Trong nghién ctru ndy, cac thong sd cta luu
vuc dugc phan tich va xtr Iy bang mé hinh phan
tich da chi tieu (MCA), toan by khong gian cua
lvu vuc s€ duoc danh gia theo tung 0 ludi
(pixel) va ban d6 két qua dugc thé hién chi tiét,
dap mg yéu cau cuia ty 1& nghién ciru cap huyén
(1:10.000) va cap xa (1:5.000) [22]. MCA la
mo hinh 16ng ghép md hinh thuy vin va dia
mao luu vuc vé1 su trg gidp cua cong nghé
GIS. Pé trién khai mo hinh, nghién ciu tap
trung xac dinh cac nhan t6 gay li quét cua luu
vuc, bao gém: Tinh chét cua dat, tham thuc vat,
do dbc luu vuc, mat do song sudi, dong chay
tich lity... va so sanh véi cac s lidu thong ké
dé phan cip kha ning gy li quét cua timg 16p
thong tin. Ung dung GIS dé xéc dinh trong sd,
tich hop khong gian cac 16p nhén t6 véi trong
s0 [21]. Phuong phap nay 1a dinh tinh va mang
nhiéu tinh cht quan ctia ngudi nghién ctru, song
thich hop véi diéu kién cua cac luu vuc vira va
nho & vung nui, noi con thiéu sb lugng cac tram
do khi tuong, thuy van.

Trong luu vuc song sudi, dé xay dung ban
dd nguy co 1 quét - i bun da, cac yéu té:
Nguy co truot 16 dat; lugng mua ngiy 16n
nhét; gia tri tich lily dong chdy ciia bé mit dia
hinh; dac diém 16p phu ctia mat dém; dac diém
thd nhudng; vé phong hoa cua mat dém; do
déc trung binh cta cac phu luu 13 nhitng dit
liéu dau vao trong mo hinh phén tich, dugc
xay dung v6i mirc do chi tiét theo ty 1& nghién
cuu [22].

Ban db nguy co lii quét tiém an duoc thanh
1ap theo ham sau :

FFPI =3" , w,x, (1)

Trong dé: FFPI 1a ban d6 nguy co li quét
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tiém an, w; 1a trong sd cta yéu td tha (i), x; 1a
yeu to thur (i), n 1a s0 yéu to (tur 1 dén n - cac
16p thong tin da néu ¢ trén).

Két qua cho san phiam la ban db dang 6
luéi. Chi s FFPI 1a khong cé thir nguyén
(don vi), co thé phan chia lai thanh cac cip
d6 nguy co phat sinh 1ii quét tir thap dén cao
(1-5) hodc c6 thé tir 1-10 néu nghién ctru rat
chi tiét ( hinh 3).

Biém tc:mg hop Nzuy co li quét

<1.75 - Rétthﬁp

1.75-2.5 Thap
2.5-325 Trung binh
32540 Cao

=40 - Riét cao

Hinh 3: Mé phong ban d6 nguy co tiém an li
quét tich hop tir nhiéu 16p théng tin dang
raster

Chu giai nguy co lii quét:

- Rét nho (mic I): dong chay va myc nudc
16n hon muc binh thudng nhung van gidi han
trong 10ng séng sudi va chua c6 kha ning giy
ngap lut t6i ddng rudng va khu dan cu hai bén
bd song sudi. Thiét hai cua mirc 1i nay co thé
chi & mirc gy x6i 16 bd song sudi.

- Nho (Muc II): dong chay va muc nude
16n hon muc binh thuong va tran qua bo song
sudi, bat dau gay ngap lut mot phan hoic toan
bo ving dat thap ven song sudi va c6 thé bat
dau ngap lut toi dong rudng va khu dan cu
nam rat thap.

- Trung binh (mtc III): dong chdy va muc
nuée 16n hon mirc binh thudng rat nhiéu va cé
thé gy ngap lut toan b ving dét thip, dong
ruéng va c6 thé khu dan cu thip ven séng subi
va c6 thé quét trbi va gy thiét hai 16n t6i dong
rudng va khu dan cu.

- Lon (muc IV): dong chdy va muc nude
16n, strc tan pha 16n c¢6 thé ¢ muac tham hoa,
gdy ngap lut sdu toan bo ving dat thap, dong
rudng va khu dan cu ven song subi va c6 thé
quét troi phan 16n va gy thiét hai rat 16n téi
ddng ruong va khu dan cu.

- R4t 16n (mutrc V): dong chay va muc nudc
rat 16n, strc tan pha khung khiép & muc tham
hoa, giy ngp lut va quét tréi hau nhu toan bod
ving dét thip, ddng ruong va khu dan cu ven
song sudi va gay thiét hai vo cing 16n toi dong
rudng va khu dan cu.

Noi dung cua ban dd nguy co i quét thé
hién kha ndng phat sinh 1ii quét trong mot thoi
gian tbi thiéu 1a mot chu ky khi hau, thong
thuong chu ky nay 1a 20 - 40 nam. Vi vay, tuy
theo sy phan bé mua khac nhau theo khong
gian ma 1t quét c6 thé xuat hién khong dong
bo & nhiéu vi tri khac nhau nhung c6 thé lip
lai sau mot thoi gian.

2.4. M6 hinh cdnh bdo sé'm lii quét
2.4.1. M6 hinh Iy thuyét

Nguyén 1y chung ciia moé hinh canh bao
som i quét 1a tai bién 1i quét s& chi xay ra &
noi ndo cd co6 nguy co tiém an cao va khi ¢
luong mua vuot ngudng phat sinh 1. Ham
tinh cho m6 hinh canh bao sém It quét:

Fr=,/f.p 2)

Trong d6: Fr - ban d6 canh bdo sém nguy
co 10 quét; f - lugng mua cyuc dai du bao; p -
ban d6 nguy co lii quét tiém an (Vi chi sd
nguy co 1t quét FFPI).

Mbi 6 luéi (GRID hay PIXCEL) cua cac
16p ban d6 duoc coi 1a mot luu vic nho nhét.
Trong GIS, ¥ tuong d6 duoc thuc hién bing
cac ham toan Logic, xir 1y cho hai hay nhiéu
16p thong tin khong gian dang 6 ludi.

Khéai niém d6 duwoc minh hoa theo so dd
hinh 2.
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Cam bidn ti¥ cde tram
IMETOS

Bin 45 mwa dv bdo
(1-6 ngay )

Lwong muwa theo vi
tri cc tram IMETOS

Mang toan cau
Meteoblue.com

LT 1

]

2

o?

b3 5

.82 't;
Cosé o Bandénguycold B
dir liéu S quét tigm an g

= £

K3

=

<0
Ban db nguw&ng mwa Cdc lwu vure khéng
sinh |{i quét €6 Idi quét
>0 Lo
Co lii quét

Ban d6 canh bdo s&m

sinh | quét (sé'm 1-6 ngay )

Hinh 4: Mé hinh xi Iy, tich hop théng tin va xdy dung ban dé canh bdo sém lii quét.

Nhu vay, dé canh bao sém nguy co i quét,
cac cong viéc can thuc hién la: 1) Xay dung
ban dd nguy co lii quét tiém an; 2) Xay dung
mo6 hinh canh bao sém li quét; 3) Thiét 1ap hé
théng tram khi tuwong tu dong IMETOS. Cac
tram nady c6 ban kinh hoat dong 10-15 km, co
thé két ndi tryc tiép voi mang khi tuong toan
cAu www.meteoblue.com va nhan lai nhiéu
thong tin vé diéu kién khi tuong cua 30 ngay
da qua, thoi tiét hién tai va thoi tiét dy bao 1- 6
ngay cho chinh vi tri dit tram. Pay 1a h¢ théng
tram khi hdu chuyén dung véi nhiéu tinh ning
moi dugc B§ Tai nguyénva Moi truong cho
phép xdy dung theo Luat Khi tugng thuy van
ban hanh nim 2016 [22]; 4) Xay dung phin
mém WebGIS hoat dong truc tuyén trén moi
truong Internet dé xir 1y nhanh cac thong tin
dy béo vé luong mua va tich hgp véi ban do
nguy co lii quét tiém an. Khi lugng mua vuot
qua ngudng thi c6 thé nhanh chéng xac dinh,
cung cip kip thoi thong tin vé thoi gian sinh 1d
va nhitng vi tri ¢6 kha ning xay ra tai bién li
quét & cac muc dg khac nhau [9,10,18,24].

2.4.2. Ngwong mwa sinh lii quét

Ngudng mua sinh L 1a luong mua trong
mot thoi doan nhat dinh trén mot luu vuc song
nho can thiét dé tao ra cac diéu kién xuat hién
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It Iyt (dong chay tran bo bankfull) tai ctra ra
cua luu vyc song. Ngudng mua sinh 1i 1a mot
chi s6 cho biét lugng mua cin thiét dé vuot
qua kha ning trit Am cua dit va giy ra con I
nhé nhét trén luu vuc. Dé phuc vu canh bao 1
quét thi ngudng mua sinh i théng sb rit quan
trong song rat kho xac dinh mot cach chinh
xéac. Co nhiéu cach xac dinh ngudng mua song
van con chua c6 sy thdng nhét [3,5,8,9,11,15].

C6 thé tham khao phuong phap xac dinh
ngudng mua theo tiéu luu vuc cia Deg-Hyo
Bae, Moon-Hwan Lee, and Sung-Keun Moon
(Han Quéc) [21].Khi so sanh véi cac tham sb
hinh théi ciia luu vuc va diéu kién mdt dém 6n
dinh thi két qua nghién ctru cho thiy ngudng
mua voi thoi gian ngin 13 c6 lién quan chit
ché& dén dién tich luu vic hon bt ky bién nao
khéc.Trong nghién ctru, ngudng mua sinh 1
quét dugc xac dinh theo phuong trinh P la
phuong trinh tich lily cia duong cong P-A, thé
hién 10 quét xuét hién khi luong mua thuc té
va dién tich luu vuc(A) c6 quan hé theo ham :

P =85.02 - 14.39In(A)
Trong do:

- A la ving phu luu vuc (km?) va cac hé s6
thuc nghiém tuy thude di€u ki¢n tu nhién ctia
khu vure.
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- P la cuong d6 luong mua theo gio
(mm/h) dai dién cho tiéu chuin ngudng mua
sinh 10 quét.

Mot tran 10 quét s€ xdy ra trong mot luu
vuc phy véi dién tich A néu cuong do mua
vuot qua P — & trén duong cong; Tuy nhién,
con i quét s& khong xay ra néu cuong d6 mua
dudi duong cong. Luu ¥ rang cuong d6 mua 1
h cin thiét dé giy ra mot con lii quét nhu la
mot ham cua A.
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Hinh 5: Puwong cong tinh todn diéu kién dinh
lheong ciia li quét (OPC). Vong tron thé hién
tiéu chuan mua tuy theo dién tich luu vuc

O Viét Nam, cac ngudng mua giy lii quét
duoc xdy dung chi yéu theo kinh nghiém va
cling bién ddi ¢ pham vi rit 16n, tir 100
mm/gio dén 220 mm/ngay va tuy theo diéu
kién cua mat dém lwu vuc. Hau hét cac luu
vuc phat sinh i quét déu c6 d6 dbc binh quan
16n hon 30% va d6 che phii caa rimg thap hon
10% bé mat luu vyc. Cac tac gia nghién ctru
vé il quét & Viét Nam nhu Ngé Dinh Tuén,
Cao Dang Du, La Thanh Ha da phan chia kha
ning xuit hién 1d quét thanh 4 cip nhu sau:
Cap I (c6 nguy co xuét hién i quét rat cao),
thudc cac luu vuc ¢6 diéu kién tu nhién hoi tu
dong thoi ca 4 yéu td (xudt hién twong d6i
thuong xuyén luong mua téi thiéu 100
mm/ngdy, d6 ddc binh quan 16n hon 30%, do
che phii nho hon 10%, dat co tinh thim trung
binh va kém), cap II (c6 nguy co xuat hién li

quét cao), thudc cac luu vuc hdi tu déng thoi 3
yéu t6 (xuadt hién twong ddi thudng xuyén
luong mua t6i thiéu 100 mm/ngay; cling véi 2
trong 3 yéu t6 con lai cia cap I); cap III (co
nguy co trung binh), thudc cic luu vuc xuat
hién twong dbi thuong xuyén luong mua tbi
thiéu 100 mm/ngay va 1 trong 3 yéu té con lai;
cap IV (c6 it nguy co xudt hién Iii quét), khong
cO cac chi tiéu da néu ¢ trén. Phuong phap
ngudng mua gay I quét cho phép nhanh
chong xac dinh cac vung nguy co gay i quét
theo mua cuc bo [21].

2.5. Dir liéu dung trong nghién ciru

Trong nghién ctru ciia dé tai, véi tiép cin
thuy van luu vuc, cac thong s cua luu vuc
dugc phan tich danh gia theo cac chi tiéu vé
mit dém trong thiy vin va xtr Iy bang mod
hinh phan tich da chi tiéu (MCA), toan bo
khong gian ctua luu vuc s€ dugc danh gia
theo ting 6 ludi (pixel) va ban d6 két qua
duoc thé hién chi tiét, dap ung yéu ciu cua
ty 1& nghién ctru cip huyén (1:25.000) va cép
xa (1:10.000).

Tuy theo ty 18 ban d6 nghién ctru ma sb
lugng céac 16p thong tin dugc xem xét danh gia
s& khac nhau. Dbi voi ty 1& 1:10.000 cho cip
huyén, cac 16p thong tin dua vao danh gia bao
gdm: Luong mua trung binh cia cuc dai nhiéu
nim (RM), chi s6 am w6t dia hinh (TWI), do
déc trung binh ctia phu luu (SB), mat do diém
trugt 16 (LS), dia mao (GM), dat (S), ring
(FR), mat do song sudi (RD). Mirc danh gia
dugc chia thanh 5 cip (cap 1: Rat thap, cap 2:
Thép, cip 3: Trung binh, cip 4: Cao va cap 5:
Rét cao).

Cac trong s6 danh gia cho tung 16p
thong tin dugc xdc dinh theo hé sd chuyén
gia va phuong phap phéan tich so sanh cap
(AHP) [21].
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Bang 1: Tw li€u str dung trong nghién ciru

Loai tw li€u

Pac dieém

Ngudn dir liéu

5 Ty lg 1:
Bén d6 dia hinh 12)/ Oe 00 B¢ Tai nguyén va Moi truong (MONRE)
R Tylé 1: Vién Quy hoach va thiét ké 1am nghiép (Phén tich tir
B .
an do ring 10.000 | anh SPOT va kiém tra thuc dia)
s aA i Tyle L: T
Ban do6 16p phu Phan tich tir &nh Landsat 8.OLI
10.000
L2 Tyl1é 1: ién Nong hoa thé nhudng, Bo N6 hi€p va Phat
Ban db thé nhudng y 1 V'lgn Aong f)a 0 nhudng, Bo Nong nghiép va Pha
10.000 trién nong thon
, A e TS/ lé 1: n n z N , . A £
Ban do dia mao 10.000 Xay dung theo nguyén tac hinh thai nguoén goc
Ban do nguy co Tyl¢ 1: Xay dung bing phwong phap phan tich da chi tiéu
truot 1& 10.000 MCA trong GIS
52 a th‘ . 4 2.
o . . namﬁ Vién Khoa hoc khi twong thuy van va bién doi khi
Dir liéu mua lich st 1960 dén . . TR
hau (B¢ Tai nguyén va Mdi truong)
2015)
Luong mua dy bao S liéu S6 liéu tram IMETOS cua dé tai

Dit liéu 1d lich sir tir
2000 dén 2016

Vi tri, mirc do
va gia trl mua
tran sinh 1.

Théng ké va phong van thuc dia

2.6. Két qua nghién ciru

2.6.1. Xay dung bin dé nguy co li quét

huyén Thudn Chédu

Tham khao nhiéu cong trinh da cong bd, c6
thé danh gia cac 16p thong tin cia mat dém luu

vuc lién quan téi1 nguy co phat sinh 14 quét
theo bang sau (bang 2, 3). Khac v6i mo hinh
FFPI ciia Grey Smith chi c6 6 thong s, trong
nghién ctru tai ving tdy bac & ti 18 16n, nhiéu
thong s6 khac ctia mat dém da dugc xem xét
danh gia (bang 2, bang 3).

Béng 2: Chi tiéu danh gia nguy co lii quét cho cac 16p thong tin dia mao (GM),

dét (S), rirng (FR).
Mikrc
FR M
PG G S
- Bé mit dinh cao trén 1.000 m; dang luon
. - Rt 3n | song; boc mon tong hop yéu
Chp 1 ' Rurng ’hon g ghopy Nl dé
glaotrenura | - B¢ mit dinh ¢6 do cao dudi 1.000 m; dang
vom thoai; rira troi bé mit
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Mikrc
FR GM S
bG
T Rung . la| Suon vach dbc ria lda trén da voi; doc, rat | - DAt do6 nau trén da
rong  thuong | 4éc. rira liia, dé 16 voi
z xanh  trung : . x
Cap2 | - Sudn vach boc mon rira liia trén d4 voi, voi | - Dt nau do trén da
. Ring tre xen; rat doc, dén doc ding, chan suon tich ty | macma bazo va
nira thoai hon; rira lta, do 1& trung tinh
- Ring 1a . . 11 s <
on tl%udn - Suon truot 16 kha manh; dang hoi 16m, hoac
S '8 | khic khuyu, phan trén déc 25-30°, phan dudi
xanh  nghéo 0 2212 s n ar A ,
. , | 30-407; d6 16 trén da goc, trugt 1o
- Rung 1la
5 > - Suon béc mon trén cac da khac nhau; dan R . ]
. rong thuong O DO X 0 ‘ (§g - Dat vang trén da
Cap 3 | xanh phuc hoi 161, doc trung binh 15-257, d61 noi 20-257; cat két
hoi boéc mon tong hop
- Rung trén | - Suon trugt 10 trung binh; dang kha thing,
nti da hodc hoi 16m, dbc trung binh 25-30°; truot 16
o trén vo phong héa day, truot trdi trén da goc
- Rung trong phong Y j g
- Pat d6 vang bién
_Dan cu - B& mit tich tu Iii tich, suon tich; dai ven chan | d0i do  trong  lua
Cap4 | , sudn, d déc 6-15°, thanh phan hdn don; rira | NUGC
- Datkhac tr6i bé mat, xAm thyc rdnh x6i, muong x6i - Pit d6 vang trén
da sét
- Mang triing dong chay xam thuc; tric dién
ngang dang chit V, trac dién doc thang, hodc | - Pat thung liing do
Cin 5 - bat trong c6 dang bac thé hién cac thém xam thyuc; xAm | san pham doc tu
ap A .
- Mét nudc thyc sau manh - bat nau vang trén
- Méng triing xam thyc - tich ty; trac di¢n | phu sa co
ngang chit V, chit U hep; xdm thuc - tich tu

Béng 3: Chi tiéu danh gia nguy co lii quét cho cac 16p thong tin lwgng mua trung binh
ciia cire dai nhiéu nim (RM), chi s6 Am w6t dia hinh (TWI), d§ déc trung binh ciia phu lwu
(SB), mat dd diém trwot 16 (LS), mét d séng sudi (RD)

Mirc LS ) RD
danh gia ™ (diém/km?) SB (d9) RM (mm) | mm?)
Cép 1 0,0-0,9 0,01-0,02 >40 <150 0,0-0,5
Cép2 0,9-1,3 0,02-0,04 30-40 150-250 0,5-1,5
Cép 3 1,3-3,2 0,04-0,06 20-30 250-350 1,52,5
Cép 4 3,2-5.4 0,06-0,08 10-20 350450 2,5-3,5
Cép5 5,4-15,4 0,08-0,1 <10 >450 3,545
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Két qua danh gia cac 16p thong tin duoc thé hién trong hinh 3.
e Tinh todn trong s6 cho cdc 16p thong tin theo phwong phip AHP

St dung Phuong AHP dé tinh toan trong s cho mdi 16p, két qua dugc thé hién trong bang 4.

Bang 4: Ma tran tinh toan xéc dinh trong sb ciia tirng 16p thong tin

Lop ' rwi| PR | LS | SB | RM | GM | S | RD | Téng | 1918
thong tin i)
TWI 033 | 0,26 | 0,23 | 0,25 | 045 | 0,34 | 0,18 | 0,22 | 227 0,28
FR 0,11 | 0,09 | 0,14 | 0,17 | 0,06 | 0,06 | 0,16 | 0,13 | 0,91 0,11
LS 0,07 | 0,03 | 0,05 | 0,03 | 0,04 | 0,04 | 0,11 | 0,09 | 0,44 0,05
SB 0,11 | 0,04 | 0,14 | 0,08 | 0,08 | 0,06 | 0,13 | 0,13 | 0,77 0,11
RM 0,16 | 0,35 | 0,28 | 0,25 | 0,23 | 0,34 | 0,18 | 0,22 | 2,02 0,25
GM 0,11 | 0,18 | 0,14 | 0,17 | 0,08 | 0,11 | 0,11 | 0,13 1,02 0,13
S 0,05 | 0,01 | 0,01 | 0,02 | 0,03 | 0,03 | 0,03 | 0,01 0,19 0,02
RD 0,07 | 0,03 | 0,02 | 0,03 | 0,05 | 0,04 | 0,11 | 0,04 | 0,38 0,05
Chi s6 nhat quan ngau nhién (Random Consistency Index)  CI 0,08
Chi s6 ngiu nhién xac dinh theo n (sb lvong nhén td) RI 1,41
(Random consistency Index by n)
Chi s6 nhat quan chung (consistency index) CR 0,056
Pénh gia chi_sé dm uét dia hinh
S
bDanh gia theo mét d§ diem trugt & Danh gia d6 doc trung binh tiéu luu vye

Lo

Panh gia tong lugng mura cyre dav/nam

Rl thilp
thip

Trung binh

Cag

Rt can

Pénh gid tho nhudng  Mguycoldquét Dénh gia mat 6 song sudi

Hinh 6: Cdc lop thong tin danh gia nguy co lii quét tai huyén Thudn Chdau
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D¢ tin cdy CR cua ma tran dugc xac dinh
thong qua chi s nhit quan chung CR, Néu gia
tri ciia chi s6 CR nhé hon hodc bé“mg 0,1 thi
dam bao d6 nhit quan giita cic nhan td trong
ma trin so sanh. D6i véi 8 nhan td dua vao so
sanh trong nghién cru nay, chi sb nhit quan
CR = CI/RI = 0,08/1,41 = 0,056 (chi s6 nay <
0,1 cho thiy d6 tin cdy la dam bao). Phuong
phap tinh toan cac chi sé dugc néu trong cic
tai liéu cua T.L.Saaty [21].

o Xdy dung ban do nguy co lii quét theo
mé hinh MCA

Véi trong s6 dugc tinh tir bang 3, ham tinh
(1) & trén dwoc cu thé hoa nhu sau:

Ban d6 nguy co li quét tiém 4n tinh theo
cong thire (1) duoc cu thé hoa nhu sau:

P = 0,25*R + 0,28*TWI + 0,1*SB +
0,05*LS + 0,13*G + 0,02*S + 0,11*F
+0,05*D 3)

O ddy :
P — Ban dd nguy co lii quét tiém 4n ( chi sb
nguy co li quét )

R- Luong cuc dai trung binh, TWI - Chi )
am u6t dia hinh, SB - Do dbc trung binh tiéu
lwu vie, LS - Mat d6 diém truot 16 dat, G -
Pia mao, S - Pit, F - Rung, D - Mat 46 song
sudi, 0,28; 0,11... - Trong s6 cia mdi 16p
thong tin tinh bang phuong phap AHP.

Cac 16p thong tin noi trén déu duge thé
hi¢n ¢ dang raster ( 6 ludi ) va cdc ham tinh
déu dugc thuc hién bang chic ning xu ly
khoéng gian nhiéu 16p thong tin dang raster
trong GIS. Cac két qua tinh toan déu duogc
tinh cho ting 6 ludi (Grid hay pixel ).Két
qua thu duoc ban d6 nguy co 1i quét véi cac
gia tri s6 khac nhau (hinh 7). O dang nguyén
thuy, no chua dic trung cho mot ban d6 canh
bao sém nguy co Il quét.

Théi gian xdy ra dinh lii so vdi dinh

TINH DIEN BIEN

mua

Piém t8ng hop Nguy co Il quét

20 | 304050

R4t thdp

-
UL
an
{ 7

Ve G e

frinm,
/

T 22 | 28 | 34 <1,75

R

= e

o 20 | 26 | 32 | 38 1,75-25 Thip

IS

g

g |30 |18 2a]|30]36 2,5-3,25 Trung binh

S

T |40 |22 | 28 |34 3,25-4,0 Cao

£

2 |50 26|32]|38 40-5 Rt cao
10 | 20 | 30 | 40 | 50

[Qmax] / [Qmax TS 2 ndm]

Hinh 7: Bdan dé nguy co lii quét tinh va chi tiét mire nguy co lii quét (FFPI) cho tirg pixel.

Khi so sanh véi cac s6 lidu va vi tri cac
diém xay ra lii quét trong qua khtr tir nim
2000 t4i nay, co su phu hop gitta thuc té va
dy bao. O luu vyc sudi Mudi huyén Thuan
Chau, theo s6 liéu thong ké tir naim 2000 t6i
nay, 1 quét bat dau phat sinh khi luong
mua dat t61 150 mm/ngay. Ngay tai mot
dong sudi, ciing cé nhiéu vi tri c6 nguy co
1 quét khac nhau, diéu d6 dugc giai thich

12 do anh huéng cua cac théng sé khac nhau
cia mat dém.

e Kiém tra d¢ chinh xdc ciia ban do nguy
co lii quét

Hinh 4 thé hién sy twong dong gitta nhitng
noi c¢6 chi s6 nguy co li quét (FFPI) cao trén
ban d6 nguy co so véi nhitng noi di timg xay
ra 14 quét cuc bo. Két qua so sanh trén ban dd
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cho thay cac vi tri lii quét xuat hién trong qua
khir déu nim trong cac ving cd mirc nguy co
cao. Pé kiém tra danh gia do chinh xéac cta két
qua nghién curu, phuong phap xay dung duong
cong thu nhdn (receiver  operating
characteristic hay receiver operating
ROC) di dugc ap dung. Trong 1y thuyét phat
hién tin hi¢u, ty 1¢ s6 tin hiéu nhan duoc
(dung) trén tong sb tin hiéu phat ra s& duoc s

curve-

Hinh 8: So sanh két qua dy bdo véi cdc

tran li lich sw

Giad tri dudi duong cong (Area Under
Curve) cang cao thi su phan biét gitta hai trang
thai chinh xac (gia tri 1) va khong chinh xac
(gia tri 0) 1a cang t6t. Khi gia tri AUC ting 1én
thi dwong cong s& tién sat dén truc ngang phia
trén c6 AUC = 1. Viéc xac dinh mirc 0 chinh
xac dya trén hé thong diém sau: 0,80 - 0,90 =
rat tot (A), 0,60-0,70 = tét (B), 0,50-0,60 = sai
(C). So sanh s liéu cac diém li quét da xay ra
trong qua khir va ban dd nguy co lii quét (hinh
5), duong cong ROC dugc xdy dung trong
hinh 6 cho gia tri AUC = 0,86 cho thiy do
chinh x4c la kha tot.

2.6.2. H¢ thong cinh bdo sém da tai bién

2.6.2.1. Cdu tric va mé hinh hoat dong cua
hé thdng canh bdo sém da tai bién: dwoc mé
td theo so dé sau:
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dung dé danh gia do chinh xac ciia hé théng
[6,20]. Tir tin hiéu nhidn dugc, phin mém
SPSS s€ phan tich va vé mot duong cong dac
diém thu nhén tin hiéu (ROC) dé xac dinh do
tin cdy cia hé théng. Mbdi diém trén duong
cong 1a toa d6 tuwong Gmg voi tin sb tin hiéu
thyc trén truc thang dimg va tan sudt tin hiéu
1y thuyét trén truc ngang.

| +AUC =086

Thyre té

—— —
[ ) o

[:1] dni:uh wde 1b;.|y§t
Hinh 9: Puong cong ROC xdy dung tir hé thong
diém kiém tra lii quét trong lich sir so sanh voi
ban do nguy co lii quét tai Thudn Chéu

Hinh 10: Cdu triic va mé hinh hoat dong cua

hé théng canh bdo sém da tai bién
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HE THONG CANH BAO SGM DA TAI BIEN CAP HUYEN: THI DIEM TAI
3 HUYEN VUNG TAY BAC: HOANG SU PHI (HA GIANG), THUAN
CHAU (SON LA) VA CAO PHONG (HOA BINH

Hinh 11: Cong théng tin ciia Hé thong canh
bao som da tai bién

2.6.2.2. M6 ta cdc hop phan cia hé thong

o H¢ tram khi twong chuyén dung Imetos

TRAM THOI TIET THONG MINH (Smart Weather Station - SWS)

Cdm bién gid

Tram thoi tiét thong minh (Inteligent
Meteological Staion - iMetos) 1a thiét bi coa
Hiang Pessil Instrument, phdi hop dé trién khai
cong nghé du bao cua Meteoblue. IMetos bao
gbém cic dau do (cam bién cac thong sb thoi
tiét va moi trudng) tich hop vao tram thoi tiét
thong minh (SWS), tram c6 kich thudéc nho
gon, lam vi¢c trén do cao 2-4 m (chuyén dung
cho dbi twong cay trong nong nghiép thay vi
10 m cia KTTV), bo vi xir 1y ¢6 kha nang két
nbi t6i 400 loai cam bién (sensors), hoat dong
theo ché do hoan toan ty dong biang ning
luong mat troi, thu nhan, xir 1y, luu trit s6 lidu,

két ndi, truyén tai théng tin qua
GSM/GPRS/3G.

{ tdic 46 gid, hudng gid)
Hp cdm bién nhiét dd,
d6 dm khdng khi

Cdm bién bue xa

nang lugng mat trést
Ang-ten truyén dirligu
Datalnternet

Hép cdm bién do
luwgng musa

Cdm bién udt ld

B6 vixii j CPU

Panel Mt tréi

Cdm bién db dm dat

Hinh 12: Tram do thoi tiét tw dong iMetos,méi tram cé tam hoat dong hiéu qua tr 10-15 km

- Cac thiét bi nay lam viéc doc lap, két ndi,
truyén tai sd liéu nho sim 3G trén hé théng
thong tin di dong mat dat GPRS, GSM hién ¢6
trén dia ban(Vinaphone, Mobiphone, Viettel),
hoat ¢6ng nho tAm pin ning lwong mit troi va
acquy luu dién, cung cip niang luong dién on
dinh cho thiét bi ngay ca khi diéu kién thiéu
anh ning (swong mu, tuyét, bong nui...), c6
thé thay doi ché do thu va phat tin hiéu 10-20-
30-120 phat/lan.Thiét bi iMetos c6 nhiéu uu
diém cuia cong nghé hién dai, gia thanh ré, bén,
d& 1ap dat, co thé dé dang lap dat phuc vu cho
cac muc dich chuyén dung theo luat Khi twgng
thily van moi ( ap dung tir 1-6-2016).

- Khi két noi voi mang Meteoblue, moi

tram c6 thé thu nhan (qua trang Web:
www.meteoblue.com) cac loai thong tin thoi
tiét, khi hau nhu: birc xa mat troi, nhiét do, do
Am khong khi, luong mua, toc do gi6, hudng
gi6, nhiét d6 diém suong, d6 wot 1a (canh bio
bénh cay trong), khi ap ké, moi truong dat,
nuéc: do am dat, nhiét do dat, do xop dat, do
man, pH, oxy trong nudc.. (tuy theo loai
Sensor cai dat ).

- Dy bao thdi tiét vai do chinh xac cao theo
mo hinh phi thuy tinh M6 hinh Mesoscale phi
thiy tinh (NMM), duoc phat trién boi
NOAA két ndi tram mat dat iMetos voi mang
toan ciu Meteoblue: cung cdp cho ngudi quan
1y cac thong sb thoi tiét luu triv va du bao thoi
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tiét 24h dat do chinh xac 90%, 6 ngay - 70%
va 14 ngay - 50% tai noi dat tram (theo thong
s6 ctia nha cung cip).Céc s liéu quan tric va
canh bao dugc luu trit dinh ky thang, nam
trong may chu (servers)( hinh 13)

Hinh 13: Théng tin sém 6 ngay vé khi tuong
cua hé thong cho vi tri tung tram Imetos

e Phan mém xir Iy théng tin tich hop hoat
dong truc tuyen dé canh bao som tai bién

Phan mém dugc xdy dung dang WebGIS
dwa trén ngon ngit lap trinh mi ngudn mé
Python, PHP va co so dir li¢u
PostgreSQL/PostGIS. Phan mém dugc t6 chirc
don gian voi cac chuc nang chinh la: Quan ly
CSDL theo chuan ESRI, xtr 1y noi suy luong
mua theo khong gian, tich hop cac 16p thong
tin dé xay dung ban d6 dy bao tai bién 1i quét
va xuét dit liéu dang ban dd va s6 liéu.Tur phﬁn
mém, thong tin dugce chuyén sang trang Web
dé cung cap thong tin truc tuyén va chiét xuat
ban tin SMS t&i nguoi su dung (hinh 11,15).

o Phan mém xdy dung truc tuyén ban dé
canh bao som Ilii quét

Qua trinh xu ly thong tin mua dy bao theo
tung toa do cua hé théng tram thoi tiét tu dong
IMETOS va tich hop vé6i ban d6 nguy co dé
canh bao sém i quét duoc thyc hién bang hé
théng WebGIS. Tir do, thong tin duoc chuyén
sang trang Web nham cung cap thong tin cinh
bao som 1 quét téi nguoi st dung dudi hinh
thirc da phuong tién.
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M6 hinh canh bao sém 2 ngay trudce 10 quét
12 cu thé héa mé hinh dwoc xay dung thong
qua viéc két hop gitta cac dir li€u du bao mua
thoi gian thuc, dugc ndi suy dua trén vi tri
khong gian ctua cac tram do iMeteo va dugc
thu thap va xir 1y thong qua hé théng du bao
khi twong toan ciu Meteo Blue két hop véi dir
liéu nguy co phat sinh 1 da dugc xay dung.
Can cr vao cac sb liéu thong ké trong giai
doan 2000 - 2017, cac ngudng mua co nguy co
phat sinh 1ii quét dugc tinh cho tung luu vuc
[22,23,24,25,26] va dugc chia thanh 5 cap
[4,5,12,15,22]:

Viéc két hop céc tham sb trén cho phép xéc
dinh 10 theo tung 6 ludi co kich thudc 30x30
met cac khu vuc c6 nguy co tiém an lii quét
cao théng qua mirc d6 anh huong cia cac yéu
t6 c6 lién quan dén kha ning xay ra lii quét
trén dia ban nghién ctru. Sau khi xdy dung
duoc 16p dir liéu nguy co 1i quét tiém 4n, mo
hinh st dung dir liéu du bao mua tir cac tram
khi twong dé xdy dung ban dd canh bdo tai
bién Iii quét theo cong thirc:

I |
Fr =+F.P )

Trong dé: Fr - Ban dd canh bao sém tai
bién 1i quét dudi dang raster tinh toan thong
qua gia trji F va P thé hién mirc d6 xay ra tai
bién i quét cho ting 6 ludi (grid) véi kich
thudc 6 ludi la 30x30 met cua dién tich
nghién ctru.

F- Ban dd luong mua cuc dai du bao (ndi
suy gia tri mua thu tir cac tram).

P — Ban dd nguy co lii quét tiém 4n

Két qua tinh toan ctia ham Fr dugc tinh cho
timg 6 ludi ( grid ) va chia thanh 5 cép lién
quan dén kha ning phat sinh 1d quét & timg
lvu vuc véi ngudng phat sinh 10 quét khac
nhau (cip 1: rat thap, cip 2: thap, cip 3: trung
binh, cip 4: cao va cip 5: rat cao). Dit liéu cap
4 va cap 5 (véi gia tri Fr>3,590 ) s& duoc chiét
xuét, xac dinh vi tri toa do va mo ta thong tin
chi tiét. Két qua s& duoc giri dén ngudi ding
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da dang ki thong qua trang web, email hay thong tin canh bao trén cic ban do tai trang

SMS (néu & muc can canh bao). Bén canh do, web:

ngudi dung ciing co6 thé theo ddi truc tiép  http://www.taibienhuyentaybac.ddns.net.8088

bh 4
N W . i
b
\ A s ¥
wy P A
Yl 7 \
e s Ry
s P S Sl H
=N N o
=~
-
? |
Lo 45 Nguy co' |G o
3 I s
{ Thip
) ST i
Trung bish
.
e . s 1
i i
¥
H 5
i o i
i e SR e o P T - s
i & i
...... e Nguy co' 1
Cha giai = | )
i Ranh gidi huyén o Thip H
Ranh gi&i 3 v g bi
Glaothng chinh B
! o s w® Prr— "
(C)} O seeems e |

Hinh 14: Minh hoa két qua xu Iy dw bao li quét theo lwong muwa dy bao tai Thugn Chdu:

(4) Bin doé muea theo di bdo, (B) Ban dé nguy co i, (C) Ban dé dw bdo sém lii theo lirong mua dw bdo

Vvoi nguéng phat sinh li quét la 150 mm/ngay.(Cap 1: R < 50mm.Cép 2: 50 <= R < 100 mm.,

CAp 3: 100 <= R < 120mm,Cép 4: 120 <= R < 150mm.Cép 5: 150 <= Rmm.)
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Hinh 15: Ban do dir bdo sém i quét & Thudn Chdu ngay 24/8/2018
voi nguong mua sinh lii 150 mm/ ngay
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Ban tin SMS: Ban tin to ngay 22-8: ngay
24 thg 8, 2018, khu vwc sé co nguy co bi li
quét cua huyén Thudn Chdu: cdac xa doc suoi
Suéi Mugi gom: Phong Lang, Chiéng Ly, Thon
Mon. Murc ngap 1,5-2m.
http:/www./taibienhuyentaybac.ddns.net: 8088

3. NGHIEN CUU DU BAO SOM
CHAY RUNG

Ngoai nghién ctru vé i quét da trinh bay
chi tiét & trén, hé théng canh bao sém con
thyc hién cac noi dung vé canh bao chay
rung, sdu bénh nong nghiép. Cac hoat dong

d6 dugc tich hop trong mot cong thong tin
chung co6 tén: H¢ théng cinh bdo sém da tai
bién (hinh 10,11 ). Tuy nhién, trong pham vi
bai bao, tap thé tac gia chi xin trinh bay tom
tat vé canh bao chay ring.

e Nguyén sinh

chay rurng

ly phat chay va

Chay chi xuét hién khi c6 3 yéu t6 két hop
v6&i nhau: nhiét, oxy va nang lugng chay co
ban (nhién liéu). 3 yéu t6 ndy tao thanh 3 dinh
cua 1 tam giac, dugc goi la tam gidc chay
[12,13,16,22]

Meteorological Conditions

oo (&N
o s

JiA e T

Hinh 16: M6 phong tam giac chdy ndi chung va tam gidc chay rung

Khi ddng thoi c6 ca 3 yéu tb trén thi s& la
diéu kién can thiét cho mot dam chay Xuét
hién. Thém vao d6, khi cac yéu td du cho dam
chdy nhu do Am thép, gi6 manh, dia hinh va
huéng gié thuan lgi thi dam chay s& phat trién
nhanh chéong. Khi thiéu mot trong 3 yéu td
nay, dam chay khong thé xay ra, nhung khi két
hop ca 3 yéu t6 nay thi chdy 1a mot diéu kho
tranh khoi.

Trong ty nhién, su twong tic cia 3 yéu tb
trong tam giac chay dugc cu thé hoa bang tuong
tac gitta cac yéu t& moi truong voi nhau, bao
g0m nhién liéu (cAy rimg).dia hinh, thoi tiét va
Itra. Cuong dg va tdc do lan rong ctia mdt dam
chay phu thudc vao sé lwong va su sip xép cua
nhién lidu, do 4m cia nhién liéu, tdc do gio gﬁn
khu vuc chay, dia hinh va d6 doc.

e Canh bao som 5 ngay nguy co chay rung

Trén co so dir liéu dung chung song thang

124

phan loai khac nhau [22], ham tinh nguy co
chay véi 9 tham s cu thé nhu sau:

NCCR =R*0.27 + PA*0.21 + PC*0.06 +

GT*0.11 + PD*0.04 + SS*0.02 + HD*0.16 +
NR*0.04 + DC*0.09 (5)

Trong d6: Nguy co chay ring tiém an
(NCCR), rirng (R), d6 4m (PA), do cao (PC),
khoang céach té1 duong giao thong (GT), do
déc (PD), mat do song sudi (SS), hudng dbc
(HD), khoang cach t6i nuong ray (NR),
khoang cach toi khu dan cu (DC).

Mo hinh dy bao sém 2 ngay trudc chay
rimg dugc xdy dung thong qua viéc két hop
gifta cac dir lidu du bao nhiét 6 va d6 am theo
thoi gian thyc dugc ndi suy dua trén vi tri
khong gian cua cac tram do Imetos va duogc
thu thap va xu 1y théng qua hé thdng du bao
khi tuong toan ciu www.meteo blue.com két
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hop voéi dir li€u nguy co phat sinh chdy rung
duoc xay dung trong dé tai. Can cir vao cac so
lidu théng ké trong giai doan 2000 - 2017, cac

ngudng nhiét d6 va d6 4m co nguy co phat
sinh chay rirng duoc chia thanh 5 cAp nhu sau
[6,12,16,]:

Cip | T-nhiét do (C°) H - d6 4m ( %)
1 T <37. 70 <= H < 100.
2 37 <=T <38 60 <=H < 70.
3 38 <=T <39 50 <=H < 60.
4 39 <= T < 40. 40 <=H < 50.
5 T >=40 H <= 40.

Ban dd du bao cia hé théng s& dugc xdy
dung thong qua cong thirc sau:

Ff= JNCCR « (NS :NSDﬂ)

O day:
Ff - Dy bao sém nguy co chay rung

NCCR - Nguy co phét sinh tai bién chay
rimg tiém an

NSDA - Dit liéu noi suy dd am dy bao tir
tram quan trac

NSND - Dir li€u ndi suy nhiét do du bao tir
tram quan tric

Ban d6 du bao chay rirng (Ff) s& duoc phan
5 cAp, va sir dung cap cao nhat 1a cap 5 vdi gid
tri Fr = 3,27 dé canh bao cac khu vuc ¢6 nguy
co chay rung.

]

Hinh 17: Ban d6 ngi suy nhiét do (a), @6 am (b) dd phdn cdp va ban dé nguy co chdy rimg
tiém an cho dir bdo sém 2 ngay nguy co phdt sinh chdy riemg tai huyén Thudn Chdu
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Bén tin SMS ngay 14-8-2018

Ngay 16-8, khu vuc co nguy co chdy rung cua
huyén Thudn Chdau: Thi tran Thudn Chéu, xd
Ban Lam, Xa Bé muoi, Xa Bon Ma, Xa E
Tong, Xa Long He, Xa Muong Bam, xd
Muong E, Xa Muong Khiéng, Xd Nam Lau.
Théng tin chi tiét tqi:

http://www.taibienhuyentaybac.ddns.net: 8088

Hinh 18: Dir liéu canh bao som nguy co chay rung huyén Thudn Chdau
va ban tin canh bédo giri dén nguoi sir dung

3. KET LUAN

Trong nghién ctru, véi tiép can da chi tiéu,
cac ban d6 nguy co tai bién dugc xay dung véi
nhiéu tham s6 va thé hién do chinh xac cao
hon nhitng tiép can truyén thong. Trong quan
1y tai bién, mot hé thong canh bao sém tai bién
c6 thé 1a mot ph'?ln hé théng doc lap canh bao
mot loai tai bién, song ciing c6 thé 1a hé thong
tich hop canh bao nhiéu loai tai bién. Kha
nang d6 dugc thyc hién trén co sé tich hgp co
so dit liéu 16n va hoat dong voi cong nghé dam
may trén moi truong Internet [18,19,24,25].
Yéu cau cta hé thong 1a phai dap ing dugc hai
chtic nang co ban la: xur 1y nhanh thong tin khi
tuong du bao va hé théng co s& dir liéu theo
cac md hinh, tir d6 cung cip va truyén thong
tin sém vé vi tri co thé xay ra va mirc o cua
tai bién.Thong tin ddu ra ciing cAn da dang
theo nguyén ly da phuong ti¢n: trang web,
bang thong tin, ban tin SMS, coi bdo
dong...Viéc phat trién hé thong canh bio sém
can thiét di theo ca hai hudng cong nghé va
huéng rng dung. Hién nay, cdc mo hinh da va
dang duoc thtr nghiém, hiéu chinh dé dé duara
nhirng du bao sat véi thuc té.

Hé théng budc dau duoc xay dung va ap
dung c6 hiéu qua dé canh bdo sém 1-2 ngay
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cho tai bién lii quét va chay rimg, ngoai ra con
canh bao som 3-5 ngay bénh dao 6n hai lua, sau
duc than ngd va nhén do hai cam. H¢ théng
dugc trién khai cho 3 huyén & 3 tinh khu vuc
Tay Bic (Thuan Chau - tinh Son La, Hoang Su
Phi - tinh Ha Giang va Cao Phong - tinh Hoa
Binh). Hé théng budc dau di phat huy hiéu qua
trong viéc trg gitp cho dia phuong dua ra quyét
dinh pht hop cho viéc phong tranh, giam thiéu
thiét hai do tai bién. M6 hinh canh bao li quét
da duoc Cuc sé hiru tri tué Bo Khoa hoc va
cong nghé cip bang doc quyén vé giai phap
hiru ich "Hé thong canh bdo sém tai bién i
quét sir dung mang lwdi cam bién khi twong ti
ddng chuyén ding va hé thong phan mém GIS
md nguon mé" s6 2499 theo quyét dinh sd
15953w/Qb-SHTT ngay 16-10-2020.

4. LOI CAM ON

Day 13 san pham coa dé tai “Nghién ciiu
xdy dung mé hinh va hé thong dir bdo thoi tiét
tiéu ving va canh bdo nguy co lii quét, chdy
rieng va sau bénh néng nghiép cap huyén ving
Tdy Bdc”, ma sb KHCN-TB, 13C/13-18. Bé
tai duoc tai trg boi Chuong trinh Khoa hoc va
cong nghé phuc vu phat trién bén viing ving
Tay Béc, PHQGHN". Tap thé tic gia chan
thanh cam on su tai trg do.
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GIOI THIEU PHAN MEM WCANAL
INTRODUCTION TO WCANAL SOFTWARE

Tran Tong
Vién Khoa hoc Thuy loi Mién Nam

Tém tat: Churong trinh Weanal chay tot trén méi truong Win7 (Ultimate 32bit hodc 64bit) va
cho giao dién truc quan. Chwong trinh Weanal hé tro vé va tinh todn thiét ké kénh, nhu:
Vé mat cat ngang, cat doc dia dia hinh;
Vé mdt cdt ngang, cdt doc thiét ké va hoan céng cho kénh mwong, dé, dép;
Tinh todn khoi lwong ddo, ddp, nao vét, béc phong héa trong thiét ké kénh;
Tinh khoi heong dao ddp thi cong va khoi heong hodn cong céac bg phdan tiwong vimg da thiét ké;
Cdp nhdt sé liéu khdo sat dia hinh, théng so thiét ké tir tdp tin Microsoft Excel (*.xIs);
Stra d6i s6 liéu dia hinh hodc cac thong 56 kénh thiét ké truc tié'p trén man hinh;
Thuee hién in ban vé khé A4 hodc A3. C6 thé xudt ban vé ra file *.bdf
Chirong trinh Weanal c6 thé xudt ban vé ra file *dwg Autocad.
Tir khéa: Phan mém thiét ké kénh Weanal

Summary: The Wcanal software can run well on Win7 (Ultimate 32bit or 64bit) with an intuitive
interface. The Wcanal software can support graphics and canal design calculations, such as:

Draw a cross section and longitudinal profile of the terrain;

Draw the designed cross and longitudinal sections and finished work drawings for canals, dykes
and dams;

Calculate the soil volume of excavation, filling up, dredging and weathered soil removing in
canal design;

Calculating the soil volume of construction excavation and the completed work volume of the
corresponding parts have been designed;

Updated terrain survey data, design parameters from Microsoft Excel files (* .xls);

Modify terrain data or channel design parameters directly on the screen;

Printable the drawings with A4 or A3 sizes and publishable into *.bdf files,

Publishable the drawings into Autocad files (*.dwg).

Keywords: Wcanal, canal design software

dép” viét trong méi trudong DOS bang ngdn
nglr Pascal (nam 1992); da 4p dung cho tinh
toan khi lwong hé théng Kénh Rach Tram My
Binh (ndm 1992), kénh Ndm Ngan (nam
1994). Va duoc nang cap thanh chwong trinh
CNEXCEL95 xls trong modi truong Micrsoft
Excel bang Macro Excel (1995); da tng dung
tinh toan cho mét sb cong trinh & Ddng bang

1. GIOI THIEU

Do nhu cau thuc té trong linh vuc thiét ké,
nhitng thap nién gan day viéc tng dung tin hoc
vao san xuat kha phong phii va da dang. Riéng
vé linh vuc thuy loi viéc tinh todn thiét ké
kénh ciing di c6 nhiéu chwong trinh ra doi,
trong d6 c6 phan mém Wecanal.

Wecanal dugc hoan thién tr cac phan mém
so khai cua tac gia nhu “tinh khoi lugng dao

song Ctru Long va Mién Pong Nam bd nhu
Kénh Tan Hung, Tay Ninh (1997), thiét ké
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kénh BoBo, Long An (chéng lii cip bach nim
1997), thiét ké dé bién Ca Mau, Kién Giang
(nam 1998).

Weanal phin mém trong méi truong
Windows bang ngdn ngit Delphi, cong cu
chuyén dyung phuc vu tinh toan thiét 1ap ban vé
thiét ké co so, thiét ké k¥ thuat va hoan cong
tuyén kénh, muong cip thoat nuéc. Twong
thich va kha phu hop cho kénh rach ¢ Pong
bang séng Ciru Long.

2. NOI DUNG CHINH CUA WCANAL

2.1 Vé tric doc

+ V& cit doc dia hinh;

+ V& cit doc thiét ké.

2.2 VE cit ngang

+ V& cat ngang dia hinh;

+ V& cit ngang thiét ké cho kénh rach,
de, dap;

+ V& cit ngang hoan céng cho cac bd phan
kénh rach, dé, dap da thiét ké.

Hinh 3: Mt cdt logi 2

130

2.3 Khébi lugng

+ Tinh todn cac loai dién tich dao, dép, boc
phong hoéa trén timg mit cit ngang;

+ Téng hop khéi luwong dao dip va xuat
bang khi lrong sang Excel;

+ Boc tach khéi lwgng dao theo cac 16p dia
chit va cip dat;

+ Tinh khéi luong thiét ké, thi cong va hoan
cong cac bo phan twong Gng da thiét ké.

2.4 Cap nhit s ligu

+ Cap nhat sd liéu dia hinh tir file .xls:
Nhap so liéu tric doc, tric ngang tu nhién tu
s6 do, béng Microsoft Excel; doc, xuét sb liéu
va ve trén khung ban v€ cua Wcanal;

+ Thay d6i thong s6 thiét ké tryc dién trén
man hinh, chuong trinh tinh todn diéu chinh
két qua trén ban v& wcanal mot cach nhanh
chong-tuc thoi;

+ Cap nhat s6 liéu thiét ké tur file .xlIs: Sau
khi di v& thiét k&, c6 thé cip nhat thay doi
thong s6 thiét ké médi cho mit cit ngang tir file
xls t chure trude;

2.5 In 4n

+ Thuyc hién in ban vé khd A4 hodc A3;

+ C6 thé xuat ban vé ra file *.bdf;

+ Chuong trinh Weanal c6 thé xuat ban vé
ra file *dwg Autocad.

3. GIAO DIEN CUA WCANAL

Hinh 4: Man hinh chinh giao dién cua
chuong trinh Weanal
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3.1 Thywe don chinh
B TS

Taptin 58 ligu Vdn dé khdc Indn AufoCAD 2007  Hudng Ddn
: i EIENVT BN
| ThuPhana [IEAM | Tramate [IT = Tenmatcit [kono-000 -]

Hinh 5: Thuc don chinh

Di chuyén con trd dén vi tri va nhip chudt
de xuat hién churc nang can thuc hién:

Tap tin:_Céc chirc ning quan 1y tap tin - hd
so thiét ké.

S lidu: Cap nhat thong sb thiét ké, xuét cac
tap tin hoan cong .xls...

Van dé khac: Mot sb chuyén dé khac nhu
tinh thuy luc kénh, v€ khung tén.

In an: Xét trang v&, xuit ban vé thiét ké ra
may in.
Autocad: Xuat ban v& sang Autocad.

Huéng din: Hudng dan thuc hién chuong
trinh Wcanal.

3.2 Quan ly tap tin

= -
58 lisu
(4 Tap fin mai

Wein dé khdc Indn AutoCAD 2007  Hudng Ddn

(=5

¥ Dao s6ligu d-a hinh

3] Cap nhat s&i&u d-a hinh

fitF? X Cap nhatsE&u hoan cong

Pang chuong frinh  Cid+X g[ Thoy d6i quy md kénh

Hinh 6. Thuc don Tap tin

Di chuyén con tré dén vi tri va nhap chudt dé xuat hién chirc nang can thuc hién:

Téap tin moi Ctrl + N
= Mo tép tin Ctrl + O
H Luu tap tin Ctrl + S

Dong tip tin Ctrl + C
= Luu tén maéi Ctrl +A
|0 Dong chuong trinh  Ctrl + X

v 4 Cétdoc

Hinh 7: Thuc don Sé liéu

Di chuyén con tro dén vi tri va nhap chudt dé xuat hién chirc nang can thuc hié¢n:

Bl b3 EE

+

F;+

Cap nhat tu nhién .xls

:Ctrl + L

S4 liéu dia hinh ct ngang

Thong sb thiét ké
Thém diém tu nhién

Stra mat cdt ngang

:F2
- F3
:Ctrl + A
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3.4.Van dé khac

aa
Taptin

5 ligu In&n AutcCAD 2007 Hudng Dan

3| o Tinh théng s kénh ok | (M| & |
B8 Vakhung f&n snmatcst  [KOD0<000 v

Hinh 8: Thuc don Vin dé khac

s Tinh thong sb kénh b,h,q, v
V¢ khung tén C6 3 loai

3.5.In 4n
Khi thyc hién chirc ning nay chuong trinh s€ xuét hién mét hop thoai xét chon loai may in
hién hiru ma ban can st dung. Khai béo cac thong s6 in nhu: Kho gidy, Kiéu gidy... dung vdi cac
thong so da xét & phan Xét trang vé.
= Rl —

Tap tin 58 ligu Vidn dé khdc uteCAD 2007  Hudng Ddn

[ xe&ttrangin | |
Thu Phang I I}I]“-B I| Trang thi I_

Inbanve Cii+P |y gid
Hich e gy | L gifiy | Tua TrimDussi |

Bh peiy: MG 1 yarg IE Thitiiin
A3 { 25T mm x 420mm} v Iikdng Timang ©0 phin glik Fidu gidy
D ey 20 E'r,é [oooxe00op =] | A3 (297men x 420mm) =]
Caofmm): [
e . i rnmrqdl C oy F Ngang

" vgang
Iecobigiy [[] | e = My [ -

% v o ox

X hirbs. | Im @;mumm| Hiy | In binvé |

Hinh 9: Thue don In dn, trang in va mdy in
3.6. Thuc don nhanh

Click chudt trai: Thuc don cho phép chon nhanh cac chirc ning thay d6i sb liéu, cac truong
hop thiét ké truc tiép trén man hinh.

Trudng hdp thay &8 dia hinh Mat dat Tu Nhign

3= Xoa diEm (XviY) Nt ¢t thist ke

+ Thémdiém dia hinh Lap bln ldng k&nh
Truting hap xac dinh diém : 3

h Chon diEm phia bén Trai

4 Chondi€m phia b&n Phai

s Sa matcat b

Thong =6 thigt ke

Hinh 10: Thuc don nhanh
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Trudng hop thay d6i dia hinh
Xo4 diém (X.Y)

Thém d1ém dia hinh

Chon mép kénh trai, phai

N+ A

b
va

Thong sb thiét ké

3.7. Bang thong sb thiét ké

Béng thong s6 mit cat thiét ké gdom 5 bang:

~ Déngy

¥ Hiybs

Loai mat c&t 0 - Mat c&t hign tai -

Phin MC Chinh } Piudn m rang | Lop ot - Nohigm thy | B9 phan knde | Giao thang nang than |
v Long gita I BaTmai Ba Phai [ B4 bé linq hosc Ranh thoat
[V 9¢ dip ket hop GT ™ Kt hop GT Két hop 6T [ ™ Phia trdi Phia Phdi ™
Khoding c&ch (m) o] kem [@ B[
Chi?u réng (m) Chi?u réng P
Caotrih (m) Esalisg = chué:r)dn
Vi i Wi tréi Pl g
i phéi Mi phai ’;o 'r','
Day bac (m) Day bac o
” M phii
™ Mic nuse TK Biem m?p
I~ & kenh B& thng ™ Knéng ghi kich thude b& TP [~

Hinh 11: Bing Théng sé thiét ké

—

Truting hop thay ddi dia hinh |z ML aSi Ty Nhign

S Xoa diEm (XwvaY) M3t c3t thist k&

+ Thémdiém dia hinh Lap ban lang kénh
Truding hop xéc dinh diém - >

T~ Chondiém phia bé&n Trai

—_—— /| Chen diém phia b&n Phai

-g—l—‘_ Siim matcat
10:OD- Thcﬂg s8 thletke

-

1.43
JORE

5 5 ®8 8 33 2
2> D = [==] -— o o =]
o [zo | a0 [eodjes |2z fiy I

Bang 1 :”Phdn MC chinh” S liéu mit cat
co ban, By bé lang hodc Ranh thoat.

Bang 2 :”Phin mé réng” S6 liéu mé rong
cho long kénh, bo trai va phai.

Bang 3 :”"Ldp dit - Nghi¢m thu” S6 liéu
Dia chat, V& hoan cong va tinh vét bun.

Bing 4 "B phidn khdc” SO liéu cac b
phan nhu Bo va Ranh khac thém vao.

Bang 5 : “Giao thong néong thon” (chua

hoan chinh).
3.8 Cap nhat sb liéu tir man hinh

Chuong trinh cho phép sira va cap nhat sb

liéu truc tiép trén man hinh:

- Thay ddi sé liéu vé Dia hinh tu nhién
(gém Cao trinh muc so sanh, Cao trinh diém,
Khoang cach gitra 2 diém).

PO v s o (R

| 8- XoadiEm (XvaY) M3t cat thigt ke
| + Thémdiém dia hinh Lép bin l&ng k&nh
I

Truiing hop xac dinh diém 3

|\ Chon diém phia b&n Trai

/| Chon diém phia b&n Phai

10'00 ik Sim matcst >
- Thongsothlethe
g e wE E w o @ "
s BE 3 =5 = =
S ¥ = 33 3 3
|k35n)|20 |20 ‘ |20 EH18‘2.2 |10| a0 ‘ a0 |

Hinh 12: Sita tryc tiép cao trinh va khodng cdach dia hinh

- Thay dbi cac théng sé chinh ctia Mit cat Thiét ké (Cao trinh, Chiéu rong, Khoang cach)
cac bo phan Long kénh hoac Bé dap, Bo trai, Bo phai.

Truang hap thay ddi dia hinh r

Mt d&t Ty Nhign

Lép bun l6ng kénh

Truding hgp xac dinh diém : »

S Xoadi€m (XvaY) ¥ Mat cit thidt ke
+ Thémdiém dia hinh 8p bin 2
[~
= &,
25

ok Sim matcat

Théng =8 thigt k& -

i~ Chondiém phia b&n Trai
A Chendiém phia b&n Phai

-
=

-
=]

I

Hinh 13: Thay déi théng so thiét ké truc tiép trén man hinh
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- Nhap S liéu hoan coéng tir man - Chuong trinh ciing cho phép Thém diém
hinh hodc xuét File sé liéu hoan cong dia hinh , Chén diém Va Xoa diém (X.Y), Sira
cho Long kénh hoac bé dap, Bo trai, diém (X.Y) ctia mat cit tu nhién hodc bd phan
Bo phai. hoan cong.

' [
h ¥ 1 1
— Truing hap thay ddfi diabinh

Xo& diém (Xva)
Thém diém dia hinh

g 2 Trudng hdp xac dinh digm . # = 2
-~ - |~ Chondigm phia bén Trai i i
15.0 | A Chon digm phia bén Fhai 7o 5.0 50 [20]
(1) s Glta mat cht , (2]

Thing s tigt kg

Hinh 14: Thém diém dia hinh truc tiép trén man hinh
- Stra mit cat: C6 thé dbi tén, thém mit cit hodc x6a mit cit.

Truting hap thay d8i dia hinh 3
d- XoadiEm (XvaY)
+ ThémdiEém dia hinh
Truding hop =ac dinh diém 3
Chon diém phia ban Trai
Chon diém phia b&n Phai

T - Thém Mat ot

Théng =6 thist ke A Boiten Mit e
S Xod Matct

[
A

Hinh 15: Thuc don Sira mdt cdt
- Ghi tiéu dé trang in
4. MOT SO CONG TRINH PA THUC HIEN
Chuong trinh Wcanal d3 va dang dugc mét s6 co quan trong nganh sir dung.
4.1 Dy an XD dé bao chdng ngip ting vung triing huyén Ngi Nim, tinh Séc Tring

St20 =881 [L1] m
S64p BATr = 261 M2 K000+000

Sadp BOPh = 5.36 M2

1523 1522

o
]

i
1
|

~—
D ! b
400
500
500 | 1810 | : | 1875 |
NS m) E I i i

Cao do u nhign (m)

098

Khodng cach (m)

knodng cach €D (m)

00 {120
40 134
80 —142

100 {187

130 —{18¢

150 {134

220 —-028
™

240 —-104

270 —-148

300 —-164
@

330 —-154
2

36.0 —-104

380 —-074
=
s

440 —098
=

480 097

520 —095

56.0 —093

60.0 089

400

3

Hinh 16: MGt cdt ngang thiét ké Kénh Séc Sai
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S0 = 17.05 [L1 ] 2 K000+600

Sadp BaTr= 11.43 m2
Sddp BoPh = 4.34 m2

400
+4.00 +260 | ! +2.60
S
200 v,
* <
+000 -
200
500
WSS (m) -
t
Cao dé 1 nhién (m) o I = 5 ] 2 s & ) 8
R N - N 3 2 3z
Khodng cach (m) ‘au ‘ 30 ‘ 30 |au |3u ‘30 ‘su 30 ‘ 30 |au |
Knodng céch GD (m) s o = = 2 2 =% = = =

Hinh 17: Mdt cdt ngang thiét ké Kénh Puong 22
4.2. Dy 4n Twéi tiéu khu vue phia tiy song Vam C6 Pong — tinh Tay Ninh

5bec Long = 249 2
5020 Long = 3.26 M2 K017+400
Sbec Trdi = 143 m2

Sadp Tril = 793 2

Sbec Pl = 195 m2

Sddp Phi = 548 m2

Sddp sdi dd = 0.60 m2

i
Sdi 48 20cm; k=0 95; g=1,8T/m3 A0 g AT e 478 (200,
+0.00 | 1 f (a—
300
+7.00 - +700
o = MNTE o
2
+500 " " H H " " R — ——— H
G : : : : : : : : i a0s : :
+300 (57 : ; ; : : : ; : 340 ; - : ;
A0 Jo4 ; : : 3 L S I e e AL | :
1SS (m) - RS : ; ; : T : : : : 1 ;
Cao dd t nhién (m) 2 2 8 3 by by 3 g 3 3 3 8 3 2 3 ] b bl
5 b5 - 2 5 = 2 2 s 2 2 5 ] = 2 5 5
khodng cach (m) | 30 ‘ 30 ‘ 34 | 29 | 20 ‘ 30 ‘ 30 ‘ 20 | 30 ‘ 30 ‘ 30 | 30 ‘26 ‘ 34 | 30 | 20 ‘ 30 |
Knedng each GO (m) s § § $ & =B 3 §F & ® 3 & 8 3 § 8 =3 2
’ , ’
\ o <z A, 1.4 pra ,
Hinh 18: Mat cat ngang thiét ke Kénh Chinh_BPoanl
5bec Long = 0.05 me
Sa0 Long = 0.00 e K029+180
Sbec Tl = 2.30 2
Sddp Trdi = 1558 m2
Sbéc Phii = 162 m2
Sa2p PRl = 958 M2
Sadp sbi ad = 0.60 m2
+600
+400
w200 Iy P
+0.00 f- : H H : d :
MSS: (m) + I~ : : : I : :
Cac dd ty nhién (m) 2 & 5 2 = & = b} h:y B 8 o 3 8 2 o 2] 3 ]
b 5 - 2 2 5 8 2 8 m3as 5 2 3 5 5 5 S
Khodng cach (m) | 30 | 30 | 30 ‘ 30 | 30 |2: |2:. ‘25 |2: 4#1a|1a|1a| 25 ‘23 ‘ 30 ‘ 30 | 30 ‘ 30 ‘ 30 ‘
womantw = = - = 5 3 £ 3 § ®as: 5 & 3 2 3 5 3

Hinh 19: Mt cdt ngang thiét ké Kénh Chinh_Poan2

5. CAI PAT WCANAL - Sau khi cai dit xong phin mém Delphi 7;

5.1 Cai dit phin mém Dephie - Chay file Install.exe dé “Cai dat Chwong

- Néu may di co cai dat phan mém Delphi7 trinh Thiét ke Kenh”;

thi khong can cai dat lai. - Khai bao mat ma cua chuong trinh
- Néu chua c6 thi phai cai dat Delphi 7: Cai (€U €0);

dat binh thuong theo hudng dan. - Thay d6i dudng dan cai dit chwong trinh
5.2 Cai dit phan mém Wcanal Weanal (nu can thit).
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Trung t&m nghién cdu thiy néng _Cép nubc

Setup Weanal

Nh&p mat ma va chon OK dé cai éat 214753081344

Thu muc cai dat

IC YWPrograrmn FilesiWCanal

Ok | Cancel

Hinh 20: Cai dat chwong trinh Wcanal

6. KET LUAN

Chuong trinh Wcanal cling khong ngoai
muc dich trg giap cho viéc tinh toan khéi
luong va xay dung ban v€ nhanh chong,
chinh xac va hoan my hon. Uu diém cia
chuong trinh 14 nhanh chong dwa ra két qua
nhiéu phuong 4n khic nhau dé so sanh lua

TAI LIEU THAM KHAO

chon trong thoi gian nhanh nhat.

Chuong trinh méi dap tng duoc mot phan
yéu cau trong linh vic tinh toan va vé& thiét ké
kénh. D¢ dap ing moi yéu cau tinh toan trong
thuc té thiét ké, cin bd sung va hoan thién hon
ntrta cho chuong trinh. Mong sy thong cam va
dong gop thém cia cac nha chuyén mon.

[1] QCVN 04.05 - 2012/BNNPTNT: Quy chuén k§ thuat qudc gia - Cong trinh thay loi
[2] TCVN 4118 -2012: Céong trinh thuy loi - Hé thong tudi tiéu - Yéu cau thiét ké
[3] TCVN 4447-2012: Cong tac dat - Thi cong va nghiém thu

[4] Huéng din st dung phan

mém Thiet ké

kénh Wcanal: Wecanal.chm

(https://www.mediafire.com/file/16t5cumk979b1yp/Wcanal.chm)

[5] Video xuét cit ngang sang Autocad: Video Xuatcatngang.wmv

[6] (http://www.mediafire.com/file/36t93u89tb79xte/Video Xuatcatngang.wmv)

[7] Video xuét cat doc sang Autocad: Video XuatcatDoc.wmv

[8] (http://www.mediafire.com/file/ka9hnixve26g29b/Video XuatcatDoc.wmv)
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NGHIEN CUU UNG DUNG WEBGIS TRONG NANG CAO NANG LUC
QUAN LY KHAI THAC CONG TRINH THUY LQI VA PHONG CHONG
THIEN TAI TAI TINH THAI BINH

Nguyén L& Diing, Bui Duy Chi
Trung tam tu van PIM

Ping Tuin Phong

Phdn hiéu 2 - Dai hoc Thuy loi

Tém tit: Ngay nay, cong nghé WebGIS dd tré nén phé bién; nhiéu nganh, linh vuc dad va dang
dp dung WebGIS nhu giao théng, du lich... Trong linh vie thiy loi, WebGIS dd bdt dau dwoc
trién khai & mét sé noi, buée dau mang lai hiéu qua. Bai viét nay trinh by nghién ciru ciia nhém
tic gid vé cong nghé WebGIS, danh gid tiém ndng cia cong nghé, va mét sé két qua thuc tién
trong iing dung WebGIS cho cong tac qudn 1y khai thdc cong trinh thity loi, phong chéng thién
tai tai tinh Thai Binh

Tir khoa: WebGIS, GIS, Hién dai héa qudn Iy thity li va phong chong thién tai, Thdi Binh

Summary: Nowadays, WebGlIS's become popular and have been using in many industries and
fields such as transportation, tourism... In the field of water resources management, WebGlIS has
started to be deployed in some places, initially bringing efficiency. This article presents the
research of the authors on WebGlS technology, evaluating its potential, and some practical
results for the management and exploitation of irrigation works, prevention of natural disasters
in Thai Binh province

Keywords: WebGIS, GIS, Modernization of water resources management and disaster
prevention, Thai Binh

1. PAT VAN PE (PCTT) thudng c6 dic thu twong dbi phirc tap
vé loai hinh cong trinh, chirc nang nhiém vu va
doi tuong phuc vu. Bén canh do, cung voi sy
thay d6i vé co ché chinh sach [1], cong tac
quan ly khai thac cong trinh thuy loi tai ving
nghién ctru dang phai d6i mat voi nhiéu thach
thirc, ddt ra yéu cau vé ddi mdi, ting cudng
tmg dung khoa hoc cong nghé dé nang cao
hiéu qua va chét lugng dich vu. Thuc té quan

Hién nay, nganh Thuy loi dang dung
trudc nhitng kho khan thach thirc 16n do anh
huodng boi sy bién ddi khi hau toan ciu; thoi
tiét ngay cang dién bién kho luong, din dén
tinh trang han han, 10 lut xay ra thuong
xuyén hon. Cong cudc ddi méi néi chung va
tai co cAu nganh Nong nghiép va PTNT noi
riéng yéu cau nganh Thuy loi cling phai tai -
co chu dé dap ung yéu cdu, trong d6 ting 1y khai thac (,:ho thé‘ty cac cong trinh thuy loi ?é
cudng tmg dung khoa hoc cong nghé vao é}’lh huong dén nhi€u nganh, Iinh vyuc, do nhiéu
cong tic quan 1y khai thac (QLKT) cong tO chirc, ca nhan pl}l,l trach (nong nghiép, giao
trinh thiy loi (CTTL) la mdt trong nhitng thong, phong cl}éng lut bﬁo,’ nudce - sinh
giai phap dugc dénh gia 1a “ddu tu it, higu hoat...). Viéc phdi hop, cung cap thong tin
qué cao”. gitra cac nganh, to chuc la rat can thiét.

Hé théng thity loi va phong chéng thién tai ~ WebGIS la mot hé thong thong tin dia Iy

137



Ung dung céng nghé vé théong tin, thiét bi va hdu can trong céng tic phong, chong thién tai

duogc st dung trén moi tudong Internet, cod thé
tich hop, phan phdi va truyén tai thong tin dia
ly, thuc hién cac truy van, phan tich khong
gian. Ngudi dung Internet c6 thé truy cp, st
dung cac tng dung ciia GIS ma khong can cai
dit hay mua cac phin mém chuyén nganh. Co
so dir 1iéu thong qua cong nghé WebGIS c6 uu
diém 1a cho phép nhiéu ngudi truy cip vao
cung mot thoi diém, quan ly duogc dir li€u theo
thoi gian voi dung luong 16n, thong nhat va
khong phat sinh cac “phién ban” nhu d6i voi
co sé dit liéu (CSDL) truyén théng (offline).
NGi dung chinh cta bai bao la nghién clru
vé WebGIS, kha ning tng dung ciia WebGIS,
tr d6 xdy dung mot hé théng ung dung
WebGIS ho tro cho cong tac quan 1y, khai thac
cong trinh thuy lgi trén dia ban tinh Thai Binh.

2. GIOI THIEU VUNG NGHIEN CUU

Thai Binh 1a mét tinh dong bang ven bién,
nam phia Nam dong bang song Hong, bi chia
cit boi cac con song 16n, d6 1a cac chi luu cua
song Hong, trude khi chay ra bién. Mt khac,
do qua trinh san xudt nong nghiép, trai qua
nhiéu thé h¢, di tao ra hé théng song ngoi day
ddc. Tong chiéu dai cdc con song, ngdi cla
Théi Binh 1én t6i 8.492 km, mat d§ binh quan
tir 5—-6 km/km?. Cao trinh mat dét tu nhién cua
tinh rt thip, vé mua mua li muc nudc séng
thuong cao hon mat dat ty nhién tr 3-5m.
Vung nghién ciru duoc bao boc boi hé théng
dé song, dé bién khép kin gom 16 tuyén véi
tong chiéu dai 356,3 km. Hé thong dé diéu cta
Thai Binh hién nay con nhiéu diém xung yéu,
ddc biét 1a cac tuyén dé cira séng chi chdng
duoc bio dén cip 8 & muc tridu trung binh [5].
La tinh ven bién, Thai Binh thudng xuyén chiu
anh hudng cua thién tai, dac biét 1a bao Iu.
Thai Binh cling 1a mét trong nhitng tinh dugc
du bao chiju anh huéng twrong dbi 16n cua bién
ddi khi hau. Theo kich ban RCP4.5, trong giai
doan 2016 - 2035, luong mua ndm cua tinh
tang t&1 19,8% (so voi mure trung binh ca nudce
13 5-10%), va véi kich ban nudc bién dang 100
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cm, khoang 50,9% dién tich cua tinh c6 nguy
co bi ngap [ 6].

Trong khi d6, cong tac quan ly, canh bao
som thién tai, bdo 1ii con yéu. Ngoai ra, sb liéu
nghién ctru cac van dé thién tai, 1ii lut con rat
han ché do hé théng quan tric con it, i rac va
khong dong bg. Bén canh d6 viéc nghién ctru
cta cac nha khoa hoc gip rat nhiéu khé khan
do khong tiép can dugc tai liéu va sb liéu.

Vé hién trang thiy loi, toan tinh c6 203
céng dudi dé; 1363 tram bom dién, trong do
¢6 31 tram bom tiéu ra ngoai dé két hop tudi,
1.332 tram bom noi déng; 2.820km song truc
dan trong d6 c6 150,5 km song truc chinh,
461,5 km song truc cép I, 889,6 km song truc
cp 2 va 1.318,4 km song truc cip 3; 1.953
cong dap nodi dong; hon 7.712km kénh muwong
cac cAp. Cac cong trinh thuy loi trén dia ban
tinh duoc chia thanh hai hé théng thuy loi
(HTTL) Bic va Nam. Trong d6, HTTL Bic
phuc vu tudi 54.628ha; HTTL Nam phuc vu
tudi 38.163ha. Pén nay, toan bo hé thong
cong trinh thuy lgi d3 co ban dap Gmg yéu cau
tuéi phuc vu san xuit nong nghiép, thuy san,
dan sinh, cong nghiép va phong, chéng thién
tai [3]. V& hién trang t6 chirc quan 1y khai
thac, hién nay cac cong trinh thuy loi cua tinh
duogc quan ly boi 02 Cong ty trach nhiém hiru
han mdgt thanh vién khai thac cong trinh thuy
loi (IMC) 1a IMC Béc va IMC Nam. Pay la
cac cong ty lién huyén duoc chuyén doi tir
cac Cong ty thily néng trudc day theo dé an
cua UBND tinh. V6i chic nang, nhiém vu la
quan li nudce, quan li cong trinh, quan 1i kinh
doanh theo phap 1énh khai thac va bio vé
cong trinh thuy loi.

Trong qué trinh nghién clru tai vang nghién
ctru, nhém nghién ciru nhan thiy giita cac don
vi quan ly khai thac va don vi quan ly nha
nuée cap tinh c¢6 sy sai khac trong hd so luu
trit cong trinh thuy loi, bao gdm ca vé s6 lwong
va thong s6 k¥ thuat ctia cong trinh. Pién hinh,
cung voi sd liéu vé sé lugng cong dudi de,
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tong hop cua hai IMC 1a 193 cong, trong khi
d6 sb lidu luu trit & Chi cuc thuy loi 1a 203
cdng. S6 lidu vé thong sb k¥ thudt ciia mot sb
cong trinh cling c6 su sai khac, theo Chi cuc
thiy loi tinh, téng chiéu dai séng cip 1 do
IMC Bic quan 1y 14 279,5 km, trong khi d6 s
liéu do cong ty cung cip la 272,3 km. Céc sai
khac nay chu yéu phat sinh do qua trinh théng
ké, téng hop va trao ddi thong tin giita cac don
vi khi ¢6 bién dong vé cong trinh chua tot.

bpé gial cac tdn tai néu trén, can c6 mot
cong cu hd tro ¢ thé thoa min dugc cac yéu
t6: (i) Hé thong thong tin dia 1y GIS; (ii) Hé
théng tram quan tric tu dong; (iii) Giao dién,
cac chuc nang than thi¢én véi nguoi dung va
(iv) Chia sé dir liu d& dang, théng nhat. Dé
dap mg cac yéu cau ké trén thi cong nghé
WebGIS 1a mot lya chon hang dau hién nay.

3. PHUONG PHAP VA TAI LIEU
NGHIEN CUU

3.1. WebGIS va kha nang ung dung
trong quan ly thuy lgi

O—f
Q
Connector X

Regional Database (GIS)

WebGIS dugc hiéu la sy két hop giira
mang Internet va cong ngh¢ GIS, WebGIS la
hé théng thong tin dia 1y phan tan trén mot
mang cdc mdy tinh dé tich hop, trao ddi cac
thong tin dia ly trén trén mang Internet.
WebGIS con dugc goi 1a Hé thong thong tin
dia 1y truc tuyén, vi viy n6 phai théa man kién
tric ba tang (3-tier) thong dung ciia mot Gmg
dung Web [4]. Cac thanh ph'?ln co ban dai dién
cho 3 ting gdm: (i) Co s¢ dit liéu (Database);
(11) May chu tng dung Web (Web server) va
(ii1) Khach (Client) (Hinh 1).

WebGIS 1a mot WebApp dugc thiét ké dé
thu thap, luu trlt, thao tac, phan tich, quan ly
tat ca cac dir liéu dia ly trén mang Internet, vi
vay no6 thuc sy rat hitu ich cho ca hai giai doan
thuc hién va quan 1y van hanh cua cac dy an
thiy loi. WebGIS c6 thé trinh bay thong tin
giam sat danh gia vé1 dg tin cay cao, va do do
la mot cong cu cod gia tri dé hd tro viéc ra
quyét dinh.

B

Web Server

Client

Hinh 1: Kién triic hé théng WebGIS

Co thé thiy riang cong nghé WebGIS co
tiém ning 16n trong viéc 1am cho thong tin
dia 1y trd nén hitu dung va sin sang téi sd
luong 16n nguoi dung trén toan thé gidi va
ung dung cua WebGIS co thé tao ra mot hé
théng c6 kha niang chay duoc trén bat ki
trinh duyét web ciia bat ki may tinh nao ndi
mang Internet.

Bang cach sit dung Internet dé truy cap

thong tin qua web, WebGIS da dua ra nhiing
loi thé khac biét so v6i hé théng GIS trén may
tinh truyén thong, bao gdm:

- Khd ndng tiép cén théong tin toan ciu:
g dung WebGIS c6 thé duoc gidi thiéu véi
moi nguoi dung tai Viét Nam ndi riéng va
toan cau noéi chung. Nguoi st dung co thé
truy cap thong tin tor may tinh cd nhan hodc
cac thiét bi di dong.
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- Tang kha nang chia sé thong tin, dir
ligu: thong thuong, mot may tinh cai dat cac
cong cu GIS truyén thdng chi phuc vu duoc
boi mot ngudi ding tai mot thoi diém. Trong
khi d6, mot WebGIS c6 thé duoc st dung boi
hang chuc hodc hang tram nguoi dung cung
mot lac. WebGIS c¢6 kha niang md rong voi
hiéu ning st dung cao hon nhiéu so véi GIS
trén may tinh truyén thong.

- Khd ning da nén tét hon: phan 16n cac
may str dung WebGIS la cic trinh duyét web
thong dung (Google Chrome, Internet
Explorer, Apple Safari,.v.v...) trén cic hé diéu
hanh phé bién hién nay bao gdbm Microsoft

Windows, Linux va Apple Mac OS.
- Chi phi trung binh doi véi nguwoi diing

thdp: phan 16n ndi dung trén Internet 1a mién
phi va diéu nay ciing ding voi WebGIS.
Nguoi sit dung khong can phai mua cac phan
mém hodc tra tién dé st dung WebGIS. Don vi
quén 1y cling giam thiéu chi phi thay vi mua va
thiét 1ap may tinh sir dung cac phin mém GIS
thong thuong, don vi quan 1y co thé chi thiét
1ap mot WebGIS va hé théng nay cé thé duoc
chia sé béi nhiéu nguoi dung: tai nha, tai noi
lam viéc hodc tai hién truong.

- Dé siv dung: thong thudng cac cong cu
GIS danh cho nguoi dung chuyén nghiép doi
héi thoi gian dao tao chuyén sau va kinh
nghiém véi GIS. Véi WebGIS thong thuong
dugc thiét ké don gian, truc quan va thuan tién
gitip st dung d& dang hon nhiéu so véi cac
cong cu GIS khac.

- Cdp nhdt va déng bé: viéc bao tri, cap
nhat trén WebGIS duoc thuc hién déng bo va
dé dang trén toan by hé thong thong qua két
ndi internet, dic biét phu hop cho viéc cung

cap thong tin theo thoi gian thyec.
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- Ung dung da dang: khong han ché
ddi twong st dung & mot sb chuyén gia vé
GIS nhit dinh nhu cdc phan mém truyén
thdng. WebGIS c6 thé duoc st dung boi tit
cad moi nguoi trong don vi cling nhu nguoi
dan noi chung.

Xét trén phuong dién quan ly, hé thong
cong trinh thuy loi véi dic thu rong vé quy
mo, phirc tap vé loai hinh, da dang vé thanh
phan tham gia, dic biét 1a v6i hon 20.000 to
chtrc thuy lgi co sé trén cd nudce, htra hen
nhiéu tiém ndng dé phat trién cong nghé
WebGIS.

Mat khac, voi cach tiép can c¢6 su tham
gia cua ngudi dan, tac gia cho rang dé nang
cao hiéu qua quan ly, khai thac cong trinh
thuy loi nho, thuy loi noi déng, cin co cac
cong cu hod trg than thién véi nguoi dung
nuée. Bao cdo cia Adsota cho biét, Viét
Nam hié¢n nay c6 43,7 tri¢u nguoi dang su
dung cac thiét bi smartphone trén tong dan
s 97,4 triéu dan, trong dwong ty 18 44,9%
[2]. V6i vu thé cia minh, WebGIS hoan toan
c6 thé dat duoc muc tidu dua thong tin 1y
lich cong trinh, thoi vu canh tac, hién trang
van hanh, muc nudc trén kénh, trén déng...
toi toan bo ho sit dung nudc trong mdi khu
tuoi. Trén co s& do, nguodi st dung nudc cod
thé diéu chinh ké hoach san xuét kip thoi,
dua ra nhitng danh gi4, phan hdi chinh xac
hon vé chat luong dich vu thuy loi.

3.2. Phwong phap nghién ciru
a. Quy trinh thuc hién

Dé phat trién hé thong WebGIS vé cong
trinh thuy loi tinh Thai Binh, ching t6i lya
chon mé hinh bac thang dé xiy dung va
phét trién phan mém véi cac pha nhu trong
hinh 2 dudi day:
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Khao sat, phan
tich yéu cau

Thiét k& hé thong

Chuyéq giao h¢

thong —l

Bio tri h¢ thing
Hinh 2: Quy trinh thuc hién

- Khdo sdt va phdan tich yéu cau:
Khéo sat, ddnh gia hién trang cong trinh,
to chtrc quan 1y, van hanh, tir d6 phan tich
cac yéu cau dbi véi hé théng va lap ké
hoach thuc hién.

- Thiét ké hé théng: Trén co sé phan tich
yéu cau, nhom nghién ctru thyc hién thiét ké
khung CSDL, tao cac form mau, tién hanh thu
thap, xdy dung CSDL GIS va chuin hoa dit
liéu dau vao cho hé théng WebGIS.

- Xdy dung hé théng: Xay dung cac
module trong hé théng, kiém thir va dong goi
hoan thién san pham.

- Chuyén giao h¢ thong: Cai diat moi
truong van hanh hé théng, xdy dung tai lidu
chuyén giao cong ngh¢, hudng din sir dung

- Bdo tri h¢ théng: H6 tro van hanh hé
théng, diéu chinh, khic phuc khi cé phat sinh

b. CAu triic ciia hé thong

Hé thdng dugc to chirc theo md hinh MVC
(Model-View-Controller), ngdn ngttr PHP v7,
st dung Laravel Framework v7 [9]. Trinh bay
dudi dang SPA (Single Page Application). So
d6 giai thuat cia hé thong dugc trinh bay tai
hinh 3. So d6 giai thuat hinh 3 duéi day.

Module xur ly dir
liéu hién thi

Giao dién website
nguoi dung

Module xt ly ‘
o N

Hinh 3: So dé gidi thudt

Cau triic ciia hé thdng duoc xdy dung gdm c6
cac thanh phan thu muc chinh duéi day (Hinh 4)

- App: Chua cac thong tin vé Controller
va cac Model

- Database: Chtta cac thong tin khoi tao
CSDL MySQL

- Httpdocs: Chtra cac file da bién dich
thinh pham dé phia Client-side st dung va
truy Xuat

- Node _modules: Chura cac thu vién chua
bién dich phuc vu cho tinh toan va hién thi
phia Client-side

- Resources: Chira toan b md ngudn phia
Client-side bao gom thict ke giao dién va cac View

- Routes: Pinh nghia cac duong dan cho
Laravel

- Storage: Chira cic tai nguyén bang biéu,
file thu vién, hinh anh, tai liéu khac...

& app

B bootstrap
M config

B¢ database
M httpdocs
@ node modules
B resources
20 routes

Ml storage
& tests

B vendor

>
>
>
b
>
>
>
b
>
>
>

Hinh 4: Cdu triic ciia hé thong
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Giao tiép giita nguoi ding va server duoc
thong qua module bao vé chdng pha hoai cia
Laravel. Cac 1¢nh thyc thi anh huong toi
CSDL va céac 1énh truy xuit déu duoc kiém
soat thong qua khoa bi mat do dai 80 ky tu.
Céac module xur ly, tinh toan tai server (Server
side) gom:

- AuthController: Quan ly cic ham lién
quan té1 xac thuc nguoi dung, tai khoan

- DataController: Quan 1y xuit nhap dir
lidu dbi tuong khong gian, thudc tinh, cac
thong tin tram do ty dong

- MapController: Xt 1y cac 1énh twong tac gui
vé tir khung ban d trong tac & phia ngudi ding

- View welcome: Thong tin mi ngudn
trang chu

- View downloaderror: Ma ngudn trang
hién thi khi tai dit liéu bi 16i

- View realtime: Mi ngudn trang xem cac
s6 lidu gén nhét léy tur cac tram do tu dong;

- Route api: Quan 1y cac duong dan duoc
phép qua cong thong tin API

- Route web: Quan 1y cac duong dan cho
phép dang WEB

c. Hé quan tri co s& dir li¢u

H¢ quan tri co s¢ dit liéu dugc su dung
trong nghién cou nay la MySQL.
Pay 1a CSDL ty do ngudén mo phd bién nhat
thé gi6i va dugc cic nha phat trién rat ua
chudng trong qué trinh phat trién (mg dung.
MySQL ¢6 uu diém hé quan tri co s¢ dit lidu
tdc do cao, 6n dinh va dé su dung, c6 tinh kha
chuyén, hoat dong trén nhiéu hé diéu hanh
cung cap mot hé théng 16n cac ham tién ich rat
manh. Véi tdc dd va tinh bao mat cao, MySQL
rt thich hop cho cac Gng dung cé truy cap
CSDL trén internet [8].

d. Ngon ngir 1ap trinh

Trong nghién ctru nay, nhom nghién ctru sur

dung ngén ngir 1ap trinh mi nguén mo PHP -
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viét tit cua "Hypertext Preprocessor". Day
la ngon ngir kich ban (scripting language), l1a
mot nhanh cia ngdén nglt 1ap trinh. Tap tin
chira mad 1énh viét bing ngdn ngit kich ban
(nhu PHP) c6 thé duogc chay (hay thyc thi) truc
tiép trén may ma khong can phai chuyén sang
mot dinh dang khac. PHP di trai qua rat nhiéu
phién ban va dugc téi wu hoa cho cic tng
dung web, voi cach viét mi ro rang, tdc do
nhanh, dé hoc nén PHP d3 tré thanh mot ngon
ngit 14p trinh web rit phd bién va duoc wa
chudng hién nay [7].

3.3. Tai liéu nghién ctru

Co so dur liéu phuc vu xay dung h¢ théng
dugc thu thap tir Chi cuc thuy lgi Thai Binh,
cac IMC trén dia ban va diéu tra thuc dia [3].
Tuong ty nhu cac hé théng GIS, CSDL cua hé
théng WebGIS gom: (i) dir liéu khong gian va
(i1) dir li¢u thudc tinh.

a. Dir liéu khéng gian

Dir liéu khong gian ciia hé thong gom co
cac 16p ban d6 nhu sau:

- Céc 16p ban do nén khai thac tir ngudn di
liéu m& (open data), thé hién dir liéu vé hanh
chinh, dia hinh, giao thong, thuy hé...

- Céc 16p ban d6 chuyén déTram bom,
Céng dudi dé, Céng/dap nodi dong, kénh
muong thuy loi, dé, ke, kho vat tu, diém canh
dé, hé théng tram khi tuong, hé théng tram
quan tric tu dong, tram khi tuong...

Céac 16p ban d6 chuyén dé duoc xiy dung
tr sb lidu diéu tra, khao sat thuc dia trong
nam 2020.

b. Dir liéu thudc tinh
Dir liéu thudc tinh ctia hé théng gém co:

- Thong s6 k¥ thuat cua hé thong cong trinh
thily 1oi va phong chéng thién tai ciia tinh Théi
Binh, gom céc thong tin: tén cong trinh;

- Hinh anh chup c6ng trinh;

- Hé théng vin ban, tai liéu chuyén nganh
vé thay loi do dia phuong cung cap;
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- Dt ligu quan tric tu dong tur cac tram
quan tric hién c6 tai ving nghién ctru;

4. KET QUA NGHIEN CUU VA
THAO LUAN

4.1. Giao dién WebGIS va cac chirc
nang chinh

Giao dién chinh cua hé thong duoc thiét ké
tdi gian, cac thé chic nang duoc mac dinh an,
dam bao tdn dung t6i da man hinh hién thi.
Giao dién chinh dugc thiét ké dudi dang web
(Hinh 5) va dang mobile, giip cho nguoi st
dung khai thac dir li¢u mot cach linh hoat.

¢ @ @ thuylithaibinhnet a
( P I M HE THEME THIY LON TiNH THAI BINH
D 1 g dyng £ 0 aghe hBng L i nbng cia a8sg b i
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Hinh 5: Giao dién chinh cua Hé thé’ng (dang web)

Hé théng duogc thiét ké voi cac chire nang
chinh nhu sau:

- Phin quyén qudn Iy, khai thic CSDL:
Nguoi st dung duoc phan 1am 4 cap do, gom:
(i) Nomal — C6 quyén xem tat ca thong tin,
nhung khong tao duogc ban sao dir li¢u
(download); (i1) Uploader — Chiu trach nhiém
vé CSDL, c6 quyén chinh sira, cip nhat, tao
ban sao dir liéu; (iii) Admin — Chiu trach
nhiém quan ly, diéu hanh website, tai khoan;
va (iv) SuperAdmin — Tong diéu hanh, cé tit
ca cac quyén. Trong d6, Uploader duoc phan
lam 2 cip d6, Uploader cip 1 — phu trach
CSDL cia toan bd hé thdng; va Uploader cap
2 — Phu trach CSDL cua tung xi nghi¢p
QLKT CTTL.

- Qudn Iy di ligu hién thi: cac 16p dit lidu

dugc thiét ké mac dinh tai trang thai 4n nham
tang téc do truy cap khi ngudi ding str dung
thiét bi doi cii hodc trong diéu kién chat luong
Internet kém. Nguoi su dung co thé Iwra chon
hién thi mot hodc nhiéu ban d6 chuyén dé dé
tra ciru thong tin (Hinh 5). Hién nay, CSDL
ctia hé thong chira 23 16p dit liéu, bao gdm céc
loai cong trinh (cbng, tram bom, kénh muong,
dé...), hé thong t6 chirc quan 1y, duong ding
tri mua theo tan suét...

- Xem thong tin déi twong: Mdi d6i tugng
(cong trinh) duoc gan kém cac thong sé ky
thuat, anh chup, tai liéu kém theo. Bo thong sd
k¥ thuat nay co thé duogc stra, cap nhat theo
phan quyén quan 1y. Hién nay, CSDL cta hé
théng da duogc cap nhat dén nam 2020 va s&
duoc tiép tuc bd sung, cap nhat lién tuc.

- Cdp nhat dir liéu: Tuy theo cip d6 quan
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ly duoc phan quyén, ngudi ding co thé cap
nhat dit liéu khong gian (ban do, vi tri cac di
tuong) va dir liéu thudc tinh (thong sb k§y
thuat cua cac d6i tugng). Ngudi st dung &
cap d¢6 Normal

- Cdc chive nang hé tro: Nguoi st dung
c6 thé tim kiém ddi tugng, xem vi tri hién tai
cua nguoi st dung, do khoang cach, do dién
tich... truc tiép trén web.

Dir lidu do realtime clda TB Thong Nhit

Théng tin ridng tram do Théng tin t8ng hop

- Hién thi dir liéu do tw dong theo thoi
gian thwc (realtime): v6i chuc nang nay,
ngudi ding co thé tra ciru sb lidu tir cac tram
quan tric tu dong da lip dat trén dia ban tinh.
Tuy theo mdi loai thiét bi, dir liéu co thé
truyén vé voi tan sudt tr 5 phat/lan. Hé thong
cho phép xem dién bién dir liéu realtime cia
tig d6i twong (Hinh 6) hoic tong hop dir liéu
clia tAt ca cac tram.

Badng cira

Hinh 6: Hién thi dir liéu do muc nude theo thoi gian thuc (Realtime)

4.2. Théo luén

Dé phan tich vé hiéu qua cua Hé thong, tac
gia st dung cong cu Google Analytics danh

= Nguwoi dung chi xem = Ngwoi dung cé twong tac

88.46%

Hinh 7: Ty lé nguoi dung co twong tac
V6i hé thong
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gia trong thoi gian tir 30/10/2020 dén ngay
18/11/2020 vé6i tong s6 162 luot ngudi st
dung. Két qua nhu sau:

« Nguwoi dung quay lai = Ngwoi ding mét 1an

70%

Hinh 8: Ty l¢ nguoi dung swr dung
hé thong tir 2 lan tré lén
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88.90%

Desktop Mobile

Hinh 9: Ty ¢ nguoi dung phdn theo logi
thiét bi sir dung

Két qua phan tich cho thdy sé luong ngudi
ding quay lai st dung lan thr 2 1a kha cao
(70% nguoi dung quay tro lai), cho thiy hé
théng that sy ddp Gmg nhu ciu cua ngudi st
dung (Hinh 8). Mt khac, sb lugng nguoi ding
¢6 twong tac v6i hé thdng (st dung cac chirc
ning cia hé thong) dat t6i 88,5% tong sd
ngudi di st dung hé thong (Hinh 7). Cong cu
danh gia cling tinh toan thoi gian tuong tac
trung binh ctia mdi phién lam viéc 1a 3phat 52
gidy, tc 1a du dé thuc hién hau hét cac tac vu
ctia hé thong, bao gom tim kiém, tra ctru thong
tin, tai dir liéu.

Cong cu phan tich cua Google cling thu
nhan dugc dir li€u loai trinh duyét ma nguoi
dung d3 str dung dé truy cap hé thdng (Hinh
10). Theo d6, nguoi dung chii yéu s dung
ba cong cu la Chrome, Coc coc va Firefox.
Trong d6, Chrome chiém ty 1& 1én nhat
(56%), tiép d6 1a Coc coc va Firefox. Mot sb
liéu khac dang quan tdm 1a mic du chiém ty
1é nhd, nhung van c6 11,1% nguoi st dung
dién thoai di dong (mobile) dé truy cap vao
hé théng (Hinh 9). Nhin chung, cac s liéu
nay khong danh gid duoc trinh duyét nao
truy cap tot hon hay sir dung thiét bi nao 6n
dinh hon. Tuy nhién, cac con s6 chi ra hé

22%

56%
22%

Chrome Coc Coc Firefox

Hinh 10: Ty l¢ nguoi dung phdn theo
trinh duyét

théng c6 thé hoat dong trén nhiéu loai thiét
bi va trinh duyét khac nhau.

Mot trong nhitng chlrc ndng quan trong
cua Hé théng la Module thu nhan dir liéu tur
cic tram quan tric ty dong theo thoi gian
thyc. Théng ké dit liéu quan tric tir ngay
30/10/2020 dén ngay 18/11/2020, da c6b
4816 luot sb liéu truyén vé may chu cia hé
théng (tin suit 5 phat/lan), trong d6 chi c6
5 luot bi 15i dit 1iéu (chiém 0,1%). V&i muc
do 6n dinh cao, bo sd liéu quan tric thu
duoc tu tram quan trac theo thoi gian thyc
c6 thé dugc cung cap cho cic to chirc, ca
nhan nhim phuc vu cbéng tac quan ly diéu
hanh hodc nghién ctru khoa hoc.

Mic du két qua dat duoc la rat kha quan,
nhung nghién ctru ndy van con ton tai mot sd
diém c6 thé cai thién nhu sau:

- CSDL chua hoan chinh: hé théng cong
trinh thuy loi ndi déng chua dugc cap nhat
day du

- Thi diém két ndi hé théng quan tric tu
dong 1a kha thi, tuy nhién dé dat hiéu qua cin
mo rong mang ludi quan tric dé dam bao sd
lidu ddy di phuc vu cong tac quan 1y, khai thac
cong trinh.
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5. KET LUAN VA KIEN NGHI

Vi sy phat trién manh mé cua cong nghe,
cong tac quan ly khai thac cong trinh thuy
loi va phong chéng thién tai ngay nay yéu
cdu phai c6 nhitng budc d6i méi sau, rong,
toan dién. WebGIS véi vai tro 1a trung gian
két ndi gitra ngudi cung cAp va nguoi su
dung dich vu thay loi, giita quan tric va
phan tich dir li€u, s€ 1a mdt cong cu phu hop
va can thiét cho cong cudc hién dai hoa
nganh thuy loi.

CSDL cuia hé thong WebGIS dugc to chiic
lwu trit, quan 1y, phan cip, tong hop thong tin
dudi nhiéu dang hoan toan dap tng dwoc nhu

TAI LIEU THAM KHAO

cau cla cong tac quan ly khai thac cong trinh
thuy loi va phong chong thién tai, dac biét la
trong cong tac phdi hop da nganh.

Vi gidi han vé muc tiéu, pham vi va ddi
twong nhu trén, nghién ciru khong thé giai
quyét dugc mot cach toan dién yéu ciu vé
nang cao nang luc quan ly khai thac, van
hanh cong trinh thay loi va phong chéng lut
bdo trén dia ban tinh. Tuy nhién, két qua cua
nghién ctru s& 1 nhitng budc dau tién va co ¥
nghia quan trong trong mot giai phap tong
thé cho tinh Thai Binh. Hé thong sé& tiép tuc
duoc hoan thién, cap nhat CSDL trong thoi
gian toi.

[1] Luét Thay loi s6 08/2017/QH14 ngay 19/6/2017
[2] Adsota, 2020, “Thj truong quang cao sd Viét Nam 2019”;

[3] Nguyén Lé Diing va cong su, 2020, “Ung dung cong nghé thong tin trong ning cao ning
luc quan 1y, khai thac cong trinh thiy loi va phong chdng thién tai tinh Thai Binh”, Dé tai

cap tinh, Trung tAm tu van PIM;

[4] Poan Thi Xuan Huong, 2011, Ung dung cong nghé WebGIS trong quan 1y co s¢ dir liéu
du lich, Ky yéu Hoi thao Ung dung GIS toan qudc 2011;

[5] S& Noéng nghiép va Phat trién nong thon Thai Binh, 2019, Bao cao danh gia hién trang
cong trinh trudc mua mua, 14 ndm 2019 — Tinh Thai Binh, ;

6] B Tai nguyén va Méi truong, 2016, Kich ban Bién d6i khi hau va nude bién dan cho Viét Nam;

[

[7] https://www.php.net
[8] https://www.mysql.com
[

9] https://laravel.com
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NGHIEN CUU DIEN BIEN HAN HAN TREN LUU VUC SONG HONG -
THAI BINH BANG BQ DU LIEU KHi TUQNG, THUY VAN KHOI PHUC
TU MO HINH KET HOP WEHY-WRF

H6 Viét Cwong, Nguyén Thi Ngoc Nhin, Trin Vin Bach
Vién Khoa hoc Thuy loi Viét Nam - VAWR.

Trinh Quang Toan

Pai hoc tong hop California, Davis - Hoa Ky

Tém tit: Bai bdo trinh bay két qua nghién citu trng dung bé mé hinh khi tuwong thity van két hop
WEHY-WRF (Watershed Environmental Hydrology - Weather Research and Forecasting) dé
tinh todn khéi phuc cdc qud trinh mua va dong chay trén toan bé luu viee séng Hong - Thai Binh
bao g5m ca phdn luu vuee thude lanh tho Trung Qué'c va Lao. Tiwr bo dir liéu khoi phuc, tien hanh
cdac nghién ciru ddnh gid vé dién bién han han trén lwu viec thong qua viéc tinh todn, phdn tich
dién bién ciia cdc chi sé vé han khi twong (SPI) va han thity van (SDI) theo khéng gian va thoi
gian, tur nam 1960-20135.

Tir khéa: mé hinh WEHY-WRF, khoi phuc dit liéu, dit liéu toan cau, chi sé6 SPI, SDI, hwu vic
séng Hong - Thdi Binh.

Summary: This article presents the results of applied research of the Hydrological -
meteorological combined model named WEHY-WRF to calculate recovery processes
precipitation and flow across the Hong - Thaibinh River Basin, including part in territory of
China and Laos. From the recovered data, conduct evaluation studies on the drought
development across the basin through the calculations, analyses the evolution of the indicators
of Standardized Precipitation Index (SPI) and Streamflow Drought Index (SDI ) over space and
time, from 1960 to 2015.

Keywords: WEHY-WRF model, restore data, global data, indices SPI, SDI, Hong - Thaibinh
River Basin.

doi song dan sinh, kinh té xa hoi va hily hoai
moi truong. Trong cac nghién ciru vé han,
thuong sir dung cac cong thirc kinh nghiém dé
tinh toan cac chi sé han twong tng, tir d6 phan
cép murc do han theo gia tri cia cac chi s6 tinh
toan. Cac chi s han duoc tinh dwa trén cac
thong s6 vé diéu kién khi hau, khi tuong, thiy
van, ngudn nude... trong khu vyc. Trong dé
phd bién nhét 1a sir dung cac s6 liéu vé& mua va
dong chay, do d6 cac dir li¢u nay luon co vai
trd rit quan trong trong cac nghién ctru danh
gi4 vé han han.

1. PAT VAN PE

Han han 1a loai hinh thién tai c6 diém dic
trung la tac dong cua no6 thuong tich iy trong
mot khoang thoi gian dai va c6 thé kéo dai
trong nhiéu ndm sau khi dot han két thic, boi
vay viéc xac dinh thoi gian bat dau va két thuc
dot han rat khé khin. Ciing do sy dién bién
tich iy cham nén tic dong cua han han
thuong khé nhan biét hon va khi nhan biét
duoc thi sy thiét hai da xay ra dang ké. Han
han thuong xay ra trén mot pham vi rong va it
khi 1a nguyén nhan tryc tiép gy ton that vé

nhdn mang nhung lai c¢6 nhitng tic dong rat
16n, gy ra nhiéu thiét hai va anh huong dén

Luu vuc séng Hong - Thai Binh 1a mét luu
vuc séng 1on lién qudc gia, chay qua ba nuéc
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Trung Qudc, Lao va Viét Nam voi tong dién
tich tw nhién vao khoang 169.000 km?, trong
d6 phan Iuu vuc phia thugng ngudn thudc lanh
thé Trung Qudc 1a 81.200 km® chiém 48%,
dién tich luu vuc trén lanh thd Lao 1a 1.100
km? chiém 0,7% dién tich cta toan luu vuc.
Phan ha du luu vuc nim trong lanh thd Viét
Nam 1a 87.840 km?, bao gém dia giéi hanh
chinh ctia 26 tinh/ thanh phé thudc ving Bic
B9 va cling la khu vyc trong diém vé chinh tri,
van hoa, kinh té ciia nudc ta, trong d6 c6 Thu
d6 Ha Noi. Trén luu vuc, hé théng cac tram
quan tric khi twong, thiy vin di dugc xay
dung va thiét lap ca & phﬁn Iuu vuc thudc 1anh
thd Viét Nam va Trung Quéc. O Viét Nam,
viéc do dac sb liéu dugc bat dau rat sém, tir
nam 1890 tai tram Ha N§i va thanh 1ap Nha
khi tugng vao ndm 1902. Tuy nhién theo thoi
gian, dudi tic dong cua nhiéu yéu t§, mang
ludi cac tram quan tric khi tugng, thiy vin
trén luu vuc dén nay van con thua thét, chua
day du, viéc quan trac sd lidu khong duoc lién
tuc, c6 thoi gian ngit quing, tham chi mot sd
tram da ding do. Ngoai ra cac sb liéu do dac
khi twong, thily vin & phan thuong ngudn luu
vuc thudc lanh tho Trung Qubc va Lao hién
nay van rat it duoc chia sé¢ va gan nhu khéng
c6 thong tin, tai liéu & cac khu vuc nay. Do sy
khong dong bo va day du cua cac dir liéu thuc
do, dan dén rat nhiéu kho khan trong tinh toan,
phan tich vé cac dic trung khi twong thay vin
no6i chung va chi sé han han néi riéng, nhat la
cac nghién ciru trong thoi ky dai. Vi vay dé
khéc phuc van dé thiéu sb liéu thuc do va s
liéu khong dong bo, dé tai nghién ciu cap
Quéc gia KC.08.05/16-20 da Gmg dung va thiét
lap bd mo hinh toan khi tugng thiy vin két
hop WEHY-WRF dé tinh toan mé phong va
khoi phuc lai cadc dir liéu mua va dong chay tur
1960-2015 cho toan bo luu vuc séng Hong -
Thai Binh bao gém ca phﬁn Iuu vuc thudc
Trung Quéc va Lao. Tu bd dir liéu khoi phuc,
s& tién hanh cic nghién ciru, ddnh gid vé dién
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bién han han trén toan luu vuc séng Hong -
Thai Binh thong qua vi¢c tinh todn, phan tich
cac chi s6 vé han khi tugng (SPI) va han thiry
van (SDI) theo khong gian va thoi gian.

2. PHAM VI VA PHUONG PHAP
NGHIEN CUU

2.1. Pham vi nghién ctru

Pham vi khu vyc nghién ctru 1a toan bo luu
vuc séng Hong - Thai Binh bao gdm ca phin
luu vuc thugc Trung Quéc va Lao, dugc gioi
han tr 20°23° dén 25°30° vi d6 Béc va tir
100° ¢én 107°10° kinh d6 Pong. Phia Bic giap
lvu vuc song Truong Giang va song Chau
Giang cua Trung Qudc, phia Tay giap luu vuc
song Mékong, phia Nam giap luu vuc song
M4, phia Dong giap vinh Bic Bo.

Phan luu vyc song Hong - séng Thai Binh
trén lanh thd Viét Nam c6 vi tri dja ly tu
20°23” dén 23°22° vi do Béc va tir 102°10° dén
107°10” kinh d6 Tay.

Hinh 1: Ban do todn leu viee séng Hong - Thdi Binh

2.2. Phuong phap nghién ciru

- Ung dung bd cong cu mo hinh toan khi
tugng thuy van két hop WEHY-WRF dé tinh
toan mo6 phong va khdi phuc lai toan bd cac
chudi sd liéu mua, dong chay trén luu vuc
song Hong - Thai Binh tir ndm 1960-2015. Mb
hinh WEHY-WRF 1a mét bd phdn mém mo
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hinh cap d6i (Couple Model) do Trung tam
thuy van California (CHRL) - Pai hoc UC
Davis, Hoa Ky phat trién [4], m6 hinh c6 kha
ning tinh toAn moé phong ddng thoi cac diéu
kién khi tugng va thuy van trén luu vuc dua
trén cac dir liéu khi twong toan cau (reanalysis
data) da duogc chi tiét hoa (downscaling) két
hop voi cac dir licu vé thong sO bé mat trén luu
vuc. Thuat toan cia mo hinh duoc xay dung
dua trén cac phuong trinh tinh toan binh quan
theo dién tich cua ting 6 ludi, dé co thé tinh
t6i su khong dong nhat vé diéu kién khi tuong
thily van va dic diém dia hinh trong mién tinh
toan. Do d6 c6 thé tmg dung dé tinh toan mo
phong cac qua trinh khi twong thiy van trén
luu vuc trong ca diéu kién bi han ché vé cac
dir lidu thyc do, va day chinh 1a diém wu viét
vé cong ngh¢ da duogc chung t61 lya chon dé
ung dung trong nghién clru nay.

- Dua trén bd dir liéu mua va dong chay da
duoc tinh toan khoéi phuc tor mé hinh WEHY -

WREF, tién hanh cac phan tich vé dién bién han
han trén toan luu vuc séong Hong - Thai Binh
thong qua viéc tinh toan va danh gia dién bién
cta cac chi sd vé& han khi twong (SPI) va han
thiy van (SDI) theo khong gian va thoi gian.
Phuong phép tinh toan cu thé nhur sau:

+ Tinh todn danh gid dién bién han khi
tuong dua trén chi s6 chudn hoa luong mua
SPI (Standardized Precipitation Index) dua
trén cac chudi sd liéu lwong mua trung binh
thang tir 1960-2015: Chi s6 SPI dugc tinh todn
don gian bang sy chénh léch cua lugng giang
thiy thuc té R (tong lwong thang) so véi trung
binh nhiéu ndm va chia cho do léch chuin o
cua luong mua trong thoi ky tuong tng:

_R-R
SPI =— (1)

Chi s6 SPI 1a mot chi s6 khong thir nguyén:
khi cac gia tri cia SPI <0 tinh trang kho, han
han, SPI>0 tinh trang thira Am.

Mirc do
khéng han

Théi ky han

Mitc @ han Chi s6 han SPI
I. Han nhe 0 dén-099
11 Han twong doi 1.0 dén-149
III. Han ning 1.5 dén-1.99
IV. Han nghiém trong < -20

Hinh 2: Bdnh gid tinh trang han khi twong bang chi s6 SPI.

- Tinh toan danh gia han thuy van trén luu
vuc dya vao chi s6 chuan hoa lugng dong chay
SDI (Streamflow Drought Index): Chi s6
SDIix dugc xac dinh dua trén cac gia tri luu
lugng dong chdy trung binh thang Q;;, trong

d6 i 1a biéu thi nim thuy van, j 1a biéu thi
thang thuy van trong ndm thuy van do. Vix la
tong lugng dong chdy tich liiy cho nim thay
van 1 va thdi doan tham khao k.

i =1,2..
SDI; ;. = M Vik=E¥, Q; voi [j =12, ... ’12} (2)
Tk k=12354

Trong d6: Vi va Sy lan luot 13 trung binh va do 1éch chudn cia dong chay tich liy cho thoi

doan tham chiéu thir k.
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Mike d han Chi 50 han SDI
L. Khéng han SDI=0
1. Han nhe -1 <SDI<0
I11. Han vira -1.5<SDI< -1
IV. Han trAm trong -2 <S8DI<-15
---mmm._n..ﬂm.---.vl,Q.m,.:m m(:—ﬂ—n—nt V. Cuc han SDI<-2.0

Hinh 3: Bdnh gid tinh trang han thity van bang chi sé6 SDI.

3. KET QUA VA THAO LUAN

3.1. Toan khéi phuc dir li€éu mua va dong
chay trén Ivu vire bang mé hinh WEHY-WRF

a) Tai ligu, sé liéu siv dung:

- Dt li€u dia hinh: St dung bd dit li¢u anh
ASTER véi do phan giai cao (30m) cho dir
liéu dia hinh toan luu vuc. Pay la bo dir li¢u
DEM da duoc cong nhan vé chat luong va
duoc tng dung nhiéu noi trén thé gidi cho cac
muc dich khac nhau.

- Dit liéu khi tuong toan cau ERA-20C
duoc cung cdp boi Trung tdm dy bao khi
tugng Chau Au (ECMWF) bao gdm (mua, gio,
nhiét do, birc xa, bdc hoi...) do phan giai
125km v&i1 cac bude thot gian khac nhau (6h,
ngdy, thang) lam dir liéu dau vao cho mé hinh.

- Dit liéu mua toan cau Aphrodite (APH)
cua Nhat Ban (v6i do phan giai 25km).

- DUt liéu thuc do tai 91 tram khi tuong,
thily van trén toan luu vuc song Hong - Théi
Binh thudc phén luu vuc phia Viét Nam va
mét sb tram thudc 1anh thd Trung Quéc.

- Dt li€u tham phu (st dung anh landsat c6
d6 phan giai >60m), dir liéu vé do che phu la
cay (Dir liéu LAI duoc thu thap tir &nh v¢ tinh
cia MODIS ung v6i do phan giai 500-1000
m), dir lidu dat (dir lidu soil grid 250m cho
toan cau va phan loai dat toan cau cia FAO).

b) Quy trinh tinh toan khoi phuc dir liéu:

Viéc tinh toan va mé phong cac diéu kién
khi tugng - thuy van cua luu vuc dugce thuc
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hién theo chu trinh khép kin trén mo hinh
WEHY-WREF trong tung thoi doan tinh todn
thong qua cac module ghép ndi song song giira
mo hinh khi twrong WRF va mo hinh thuy van
WEHY. Quy trinh cong nghé tinh toan khoi
phuc dir liéu dugc mo ta trén Hinh 4.

Dk liéu khi twong
todn ciu

B
khi twrong WRF

l

Dk lidu khi twong lwu v
&3 dugc chi tiét hoa

(Dynamical Downscaling)

!

Céc chudi sé lidu mwa va déng chay tinh todn
khéi phuc trén lvu vue

{Reanalysis Data)

Ma hinh thuy van

Hinh 4: Quy trinh tinh toan khéi phuc dir liéu
mua va dong chay trén luu viee bang mé hinh
WEHY-WRF

Mo hinh dugce thiét 1ap cho toan bo luu vuc
song Hong - Théi Binh véi phwong phap luéi
léng, cac 6 ludi duoc chi tiét hoa dan dan tir 6
lu6i co kich thude 16n thu hep xudng cac 6
ludi co6 kich thudc nho hon va thong thuong
bing 1/3 cac 6 luwdi trwéec d6 (vi du
81km—>27km—>9km) [5]. Trong nghién ciru
nay, d6 phan giai cia 6 ludi duoc st dung dé
tinh toan khdi phuc dit liéu 1a 9km cho toan bo
luu vue. Mién tinh toan caa md hinh thiét lap
tuong (mg v6i do phan giai nay dugc thé hién
nhu trén Hinh 5.
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Hinh 5: Mién tinh todn véi do phan gidgi
0 luoi (9km) cua mo hinh WRF.
hinh

¢ Két qua kiém dinh mé

WEHY-WRF:

* Kiém dinh mé hinh khi twong WRF:

Sau khi mé hinh d3 dugc hiéu chinh va thiét
1ap bo thong sb6 tdi wu, lya chon chudi thoi
gian tir naim 1990 dén nim 1994 dé kiém dinh
va danh gid sy phu hop cua mé hinh trude khi
ap dung tinh toan khoi phuc dir liéu mua trén

Iuu vue.

- Két qua kiém dinh mé hinh tinh toan mé

Hinh 6: Giao dién thiét ldp cua mo hinh
WEHY-WRF.

phong mua cho toan Iuu vuc séng Hong - Thai
Binh (bao gém ca phan luu virc thuéc Trung
Quéc va Lao) cho thiy sy phu hop giira qua
trinh tinh toan va thuc do, chi sd luong mua
trung binh thang cho toan giai doan tir 1990-
1994 giira tinh toan va thuc do 1a khé sat nhau
(~145 mm), hé s6 twong quan R?=0,797 va hé
s6 NASH dat 0,83. Két qua danh gia duogc thé
hién tai Hinh 7.
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(b mea: 143.66
BELE

)

Mra thang ()
=

Jragirdierd g
LA I A A

i

o0k miim

s
=2

()
=]
=

Mwra thang nhidu ndim
=

Thang

Hinh 7: Két qua kiém dinh heong mua trung binh leu vue tir 1990-1994.

So sanh gitta két qua tinh cia md hinh
WREF v6i s6 lidu thuc do mua tai mot sb tram
nam phan bd & cac vi tri khac nhau trén luu
vuc gém Muong T¢, Lai Chau, Quynh Nhai,
Hiép Hoa, Hoa Binh ciing cho thdy mé hinh

khong chi mo phong tot cho chudi s lidu dang
trung binh Iuu vyc, ma con md phong tot phan
bé mua tai cac diém trén luu vyc. Két qua
kiém dinh mua ciing kha twong dong & hau hét
cac tram kiém tra.
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Két qua kifm dinh fong mura trung binh thing
tram Mung Té tir nim 1990-1994

R=088

NASH=0,77
Yetd = 18273
Yett=18774
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Két qua kiém dinh lreng mua trung binh thing
tram Hiép Hoa tir nim 1990-1004
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Hinh 8: Két qua kiém dinh tinh todn mwa trung binh thang tai mot $0 tram

Do khéng c6 dir liéu khi twong cua phin
thuong nguén luu vuc thudc phia lanh thd
Trung Qudc va Lao nén cac sé liéu mua toan
cau Aphrodite (APH) [11] caa Nhat Ban (véi
do phan giai 25km) dugc st dung va coi nhu
1a céc dit liéu thyc do dé kiém dinh md hinh
(ban chét cua dir liéu APH 1a duoc tinh toan lai
& d6 phan giai 25km voi ngudn sb lidu tir cac
tram do mat dat thu thap duogc trén toan c?lu).
Két qua mo phong mua & phan thuong ngudn
so sanh vé&i dit liéu APH cho toan b luu vuc
duoc thé hién nhu trén Hinh 9.
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Hinh 9: Két qua kiém dinh phdn bo mura
trung binh thang nhiéu nam tir 1990-2000 cho
todn b huu viee séng Hong - Théi Binh
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Céc sb liéu phan b6 mua cia APH va WRF
c6 su khac biét vé& do phan giai, nén két qua
tinh toan mua ciia md hinh s€ dugc ndi suy tur
d6 phan giai 9km sang do phan giai 25km dé
so sanh déng bo trén toan luu vuc. Ban dd so
sanh phan bd luong mua cia mot sé thang
dién hinh, dai dién cho dic trung mua trong
nam nhu: Thang I (mua kho), Thang III (mua
trung gian) va Thang VIII (mua mua) cho thiy
két qua md phong cia mé hinh WRF kha
tuong dong véi sb lieu mua cia APH. Co dén
gin 87% dién tich tring nhau theo cic 6 mau
so sanh kiém dinh.

* Kiém dinh mé hinh thiy van WEHY:

M6 hinh duogc kiém dinh véi liét s6 ligu
dong chay ty nhién tir 1971-1985 1a giai doan
truée khi c6 cac ho chira 16n & thugng ngudn
va giai doan tor 2008-2014 sau khi xdy dung
cac hd Thac Ba, Hoa Binh, Tuyén Quang,
Son La, Lai Chau... Két qua kiém dinh dong
chéy tai mot sé tram chinh trén luu vuc cho
thay cac chi sé thong ké déu dat trén 0,8 (he
s6 twong quan R’=0.884 va chi s
Nash=0.81), v6i dudng mau xanh 1a biéu dién
cac gia tri tinh toAn mé phong va duong mau
d6 biéu dién cac gia tri thuc do. Két qua mo
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phong theo quan sat 1a kha sat voi thuc do ca
vé phan mua I va mua kiét, dong nghia véi

kha ndng mo6 phdong dong chay trén luu vuc
kha t6t cia mo hinh WEHY.

Kiem dinh ding chay trung binh thang tai tram Hoa Binh tr 1971-1985 Kiem dfnh dong chay trung binh thang tal tram Yen Bai tw 1971-1985
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Hinh 10: Két qua kiém dinh dong chay tai mot 6 tram thuy van trén luu vuc thuoc lanh thé Viét Nam

Viéc kiém dinh két qua mo phong dong
chay phia thuong ngudn Trung Qudc 14 rat kho
khin do han ché vé thong tin va dir liéu do
dac. Dua trén sb liéu thu thap duoc tr mot $6
bai bao Qudc té nghién ciru & khu vuc nay,
chang t6i d3 tién hanh khéi phuc cac chudi dit
liéu thyc do vé téng lugng dong chay trén

song Yuanjiang (Nguyén Giang) phia thuong
ngudn Trung Qudc [9] tir nim 1970-2000. So
sanh giita s6 liéu thyc do (Yuanjiang - Trung
Quéc) va sb lidu tinh toan chiét xuat tr mé
hinh WEHY cho thdy két qua mé phong kha
t6t, két qua kiém dinh duoc thé hién tai Bang 1
va Hinh 11.

Bang 1: So sanh thong so thong ké giira két qua tinh toan va sb liéu thue do
song Yuanjiang - Trung Quoc, thoi doan tir 1970-2000

" .. Téng lwong dong chay . x Chi s6
Song Yuanjiang nam (1970-2000) D0 1éch chuan twong quan Nash
Thyc do 10°m’ 146.9 32.1
s 0.94 0.87
Tinh todn 10°m 146.1 28.1

Két qua kiém dinh mé hinh WEHY-WRF
cho toan luu vuc (bao gom ca Viét Nam va
Trung Qudc) 1a kha tdt, cac chi sd théng ké
danh gia dg tin cdy trong tinh todn mo phdng
khi trgng va thuy van déu dat gia tri tr 0,8 tré
1én. Nhu vay c6 thé khang dinh, mé hinh duoc

thiét lap 1a dam bao d9¢ tin cdy va co thé st
dung dé tinh toan khoi phuc cac chudi dir liéu
mua va dong chay trén luu vyc dé lam sé lidu
dau vao cho cac tinh toan, phan tich vé dién
bién han han trén luu vuc song Hong — Thai
Binh bang céc chi s danh gia SPI, SDL
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Hinh 11: So sanh kiém dinh tong heong dong
chay nam mé phéng va sé liéu thue do
trén séng Yuanjiang — Trung Quoc tir 1970-2000

d) Két qud tinh todn khoéi phuc bé dir ligu
muwa va dong chay:

Sau khi kiém dinh, mé hinh WEHY-WRF
duoc ap dung dé tinh toAn mé phong va khoi
phuc lai cac chudi gia tri mua va dong chay
trén toan bd luu vuc song Hong — Thai Binh tir
1960-2015. Két qua khoi phuc dit liéu tai mot
s6 vi tri trén luu vuc duge thé hién tai cac
Hinh 12 va Hinh 13.

Két qué tinh toau ki pluc mua traim Sou La tit 19602015

"800 4

Kiét qna tinh toan kot phie mara team Yén Bai tie 1960-2014

WY Ve Bil
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Kt g tinds toc kb phse maa o Sou iy e 1960-2015

Lazomg s X dmumh
s EEEESE

et i tiach b Kot plpe wwra trars Thar Bink pir 19602015

o Tul Bleh
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Hinh 12: Két qua khéi phuc heong mua trung binh ngay tir 1960-2015 tai mot sé vi tri
trén lwu viee séng Hong - Thdi Binh.

ét qué tinh fodm khibk plhae déng ehay tai tram Hia Binh tir 1960-2015

It quil tmh toin khi phue dong chiy i tram Yén Bal tr 1960-2015

)
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Ket quii tmh fain khof phye deng chay tai tram trim Son Ty o 1960-2015

m AN

Thin uan

Hinh 13: Két qud khéi phuc dong chay trung binh ngay tir 1960-2015 tai mét s6 vi tri
trén lwu viee séng Hong - Thai Binh
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3.2. Panh gia dién bién han khi twong va
thity vin trén lru vue séng Hong - Thai Binh

a) Dién bién han khi twong:

Str dung b dir ligu lvgng mua khoi phuc tir
nam 1960-2015 dé tinh toan cac chi sd SPI, tir

- Rican
Thing1 ' i

"
Thang 5 I Thing 6

d6 1ap ban dd phan bd mua va han han cho
toan luu vire. Két qua xay dung ban dd phan
b mua trung binh thang nhiéu nim trén toan

luu vue duge thé hién tai Hinh 14.

FRECIFTATION

. g X | g
ol R
g 2
Thing 8 Thing 3

FRECIFTATION

@ @
Thing 11 I Thang 12 I

“
Thang 10

Hinh 14: Phin bé lwong mua trung binh thang nhiéu nam tir 1960-2015.

Lua chon sb li€u tai mot ) tram dién hinh
phan anh day du dic trung mua cho cic khu
vuc trén cd vung thugng luu va ha luu, tién
hanh tinh toan chi s6 SPI dé danh gia dién bién
han theo tirng thang trén toan luu vure. Két qua

phan tich dién bién han nhu sau:
* Phdn bo chi sé han trén lwu vuc:

Dién bién han trén luu vuc chi xdy ra & mirc

tr han nhe dén han ndng, khong x4y ra han

nghiém trong. Mirc do han giam dan tir thugng
luu vé ha luu, vung thuong luu tai cic tram
Son La, Lao Cai, Chiém Hoéa déu xay ra han
ning vao thang IV va thang X nhung xudng
dén tram Hoa Binh, Yén Bai, Vu Quang han
ndng chi x4y ra vao thang IV. Cac khu vuc
ving dong bang (tram Son T4y) chi xay ra han
ndng thuong chi xay ra trong thang I'V va vung

ven bién khong c6 tinh trang x4y ra han ning.

Phén cp han theo chi s6 SPI tram Son La
Thing
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Phin cip han theo chi sb SPI tram Lao Cai Phiin ciip han theo chi s6 SPT tram Yén Bai
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Hinh 15: Két qua phan cdp han theo chi sé SPI tai cac tram trén lwu vuc.

Nhin chung trén toan luu vuce bién trinh chi  han giam chi tir thang XI dén thang IV (tai cac
s6 han bién d6i kha déng déu tur thuong lvu  tram Hoa Binh, Yén Bai, Vu Quang, Son Tay,
xuéng ha luu. Vung thuong luu tai cic tram  Van Ly). Han cao diém thuong xay ra vao cac
Son La, Lao Cai, Chiém Hoéa han xay ra tir thang XII nim truéc dén thang II nim sau.
thang X dén thang IV, cang vé ha luu thoi gian  Thang han nhat roi vao thang I hang nim.

Biang 2: Chi s6 han SPI trung binh thang va nim tai cic tram

Thing | SonLa | HoaBinh | LaoCai | YénB4i | Ham Yén | Chiém H6a | VuQuang | Son Ty | Vin Ly
VI 0,80 0,79 0,61 0,64 0,68 0,79 0,72 0,69 0,15
Vil 0,85 0,73 0,77 0,74 0,91 0,76 0,64 0,69 0,21
Vil | 0,79 0,75 0,77 0,80 0,86 0,82 0,78 0,70 0,59
IX 0,23 0,63 0,39 0,63 0,75 0,22 0,48 0,54 0,56
X 0,80 0,17 0,36 0,02 0,09 0,51 0,01 0,06 0,41
XI 0,91 -0,85 0,78 0,90 -0,75 0,92 -0,85 -0,73 -0,60
X 0,97 0,99 -0,96 0,99 0,99 0,98 0,98 0,98 0,97

I 0,97 -0,99 0,97 0,99 -1,00 0,98 0,98 0,99 0,97
Il -0,93 -1,00 -0,94 0,98 -1,00 -0,96 0,97 -0,99 0,98
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Thing | SonLa | HoaBinh | LaoCai | YénB4i | Ham Yén | Chiém Hba | VuQuang | Son Ty | Vin Ly
I 0,88 -0,96 0,81 0,93 -0,99 -0,88 -0,92 -0,95 0,97
IV 0,07 0,73 0,16 0,62 0,98 -0,22 0,48 -0,70 0,88
\ 0,69 0,69 0,59 0,46 0,61 0,71 0,60 0,58 0,07

TB -0,18 -0,15 -0,15 -0,18 -0,25 -0,18 -0,16 -0,17 -0,28

Rién trinh chi so han SP1cac tram

- un

— 0

Hinh 16: Bién trinh chi s6 SPI trung binh
nhiéu nam (1961-2015) tai cdc tram.

* Dien bién tan suat han:

Nhin chung trén lwu vuc séong Hong — Thai
Binh su thiéu hut lugng mua xdy ra kha thuong
xuyén trong nam, ngay ca trong cac thaing mua
mua tir thang V dén thang X. Vo thang XI ngay
khi mua mua két thic, tAn suit han va muac do
han ting nhanh, thang XII dén thang II 13 cac
thang cao diém mua han, trong tit ci cac nim
tinh toan déu xay ra thiéu hut mwa & cac thang
niy. Sang thang III va thang IV sb thang han
giam dan va giam rd rét khi chinh thirc vao mua
mua tir thing V dén thang IX.

Bang 3: Tan suit xuét hién han thang tai cac tram (P%)

Thang | Son La | Hoa Binh | Lao Cai | Yén Bdi | Chiém Hoa | Vu Quang | Son Tdy | Vin Ly
VI 2 7 13 9 4 9 11 31
VII 1 6 5 6 3 7 5 28

VIII 7 8 4 4 3 9 7 5
IX 25 12 20 13 31 18 17 13
X 49 27 40 30 40 30 34 25
XI 52 52 50 52 52 51 49 47
XII 55 55 54 55 55 55 55 55
I 55 55 55 55 55 55 55 55
11 54 55 54 55 54 55 55 55
111 53 54 49 54 51 54 54 55
v 32 46 34 44 37 42 49 51
\Y 9 7 14 16 7 12 17 34
Tan suiit lip lal ede dot khd han tr 1960 dén 2015 an suit viy ra eic cap han trung binh trén toan ey vire sing ing - Thid Binh
alkidl
“1 T T T |

Hinh 17: Tan sudt lap lai dot han trén luu
viee tu nam 1960-2015.

Hinh 18: Tan sudt trung binh xdy ra cdc cdp
han trén luu viee.
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* Thoi gian han va mua han:

Sb thang han trung binh trong mot mua han
trén toan luu vuc dao dong trong khoang tur 4-
5 thang, c6 nam han dai 1én t6i 8-9 thang nhu
mua han 1968-1969, 1978-1980, 1998-1999,
2004-2005, 2010-2011,... Két qua tinh toan
nay cling phu hop véi tinh trang han han thuc
té dd xay ra trén luu vuec.

Mua kho han trén luu vuc c6 thoi gian bat
dau ddng nhat trén toan luu vuc va thuong bat
dau tir thing X, cao diém thang XII dén thang
Il va két thiic vao thang IV. Tuy nhién cao
diém bat dau va két thuc 1a khac nhau, cang ra
ngoai bién thi thoi gian két thiic han mudn hon
s0 vO1 vung thugng luu.

* Xdy dung bdn d6 phdn ving han
khi tuwong:

TU cac s6 liéu tinh todn céc chi s6 han SPI
giai doan tir ndm 1960-2015, tién hanh xay
dung ban dd phan ving han cho toan luu vuc
dua trén cac chi sb han SPI trung binh mua
kho nhiéu nim theo timg thang va theo ting
khu vire. Duéi day 1a két qua xay dung ban do
dién bién han khi tuong cho toan bo luu vuc
song Hong - Thai Binh (Hinh 19).

e
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TRUNG QUOC

56
-—
=
=
—=
==

T )
e ——

Hinh 19: Ban do phan ving han khi twong
theo chi s6 SPI trung binh mia khé nhiéu nim
giai doan tw 1960-2015
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b) Dién bién han thiiy vin:

St dung bd dir li€éu luu luong dong chay
duogc khoi phuc tir 1960-2015, tién hanh tinh
toan cac chi s6 han SDI trong mua kiét (theo
nam thay van) tai cidc tram dai dién cho céac
tuyén song sudi trén luu vuc gém: Ta Bu,
Hoa Binh trén song Pa; Yén Bai, Lao Cai
trén song Thao; Ham Yén, Chiém Hoa, Vu
Quang trén song L6-Gam; Son Tay, Ha Noi
trén song Hong; Thuong Cat trén song
Pudng; Gia Bay, Chil trén hé thdng song
Thai Binh,... Tr 6 phan tich, ddnh gia dién
bién han hin xay ra trén toan luu vuc song.
Két qua tinh toan cho thay:

Trén song DPa: Tai tram Hoa Binh han trAm
trong xdy ra vao cac nam 1992-1993 va 2010-
2011, cuc han xdy ra nam 2011-2012. Tai tram
Ta Bii ¢6 3 ndm xay ra han trim trong xay ra
vao nam 1980-1981, 1989-1990 va 1992-1993.
Nitra dau thoi doan tir nim 1961-1995 han xay
ra thuong xuyén va nghiém trong hon so voi
thoi ki tr nam 1996-2015. Cac dot han kéo dai
tor nam 1977-1982; 1986-1992 va 2009-2013.
Tai tram Hoa Binh c6 24 nam khong han
(chiém 44,4%), 21 nim han nhe (chiém
38,9%), c6 6 nim han vira (chiém 11,1%), 2
ndm han trAm trong (chiém 3,7%) va 1 nam
cuc han chiém 1,9%. Tai tram Ta Bu trong 54
nam tinh todn (1961-2015) thi c¢6 26 nam
khong han (chiém 48,1%), 18 nam han nhe
(chiém 33,3%), 7 nam han vira (chiém 13%)
va 3 nam xay ra han trim trong (chiém 5,6%),
dong chay tai khu vuc nay khong c6 ndm nao
cuc han.

Trén séng Thao: Nam xdy ra han tram trong
la nam 2009-2010 va 2011-2012. Tai tram Lao
Cai ¢6 23 nim khong han (chiém 42,6%), 24
nam han nhe (chiém 44,4%), 6 nam han vira
(chiém 11,1%) va 1 nim han trAim trong chiém
1,9%. Tai tram Yén Bai c6 24 nam khong han
(chiém 44,4%), 21 nim han nhe (chiém
38,9%), 7 nam han vira (chiém 13%) va 2 nam
han trAm trong nam 2009-2010, 2011-2012
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(chiém 3,7%), khong c6 nim nio xay ra cuc
han. Trén ca 2 tram Yén Bai va Lao Cai cac
dot han kéo dai nhét la tir nim 1979-1990 va
2009-2015. Nhu vay cép do han thuy van tai
tung tram c6 sy khac nhau, trong d6 tram Yén
Bai xay ra tinh trang han nang hon so voi tram
Lao Cai.

Trén séng L6-Gam: S6 nim xay ra han trén
song Lo-Gam it hon so véi song Pa va song
Thao nhung murc d6 han lai 16n hon. Trong khi
¢ song Da va song Thao chi ¢6 1-2 ndm xdy ra
han tram trong thi trén séong L6-Gam xay ra 2-
6 nam, tinh trang han nghiém trong nhat xay ra
trén song Lo tai Vu Quang véi 6 dot xay ra
han trim trong la cac nam 2004-2007 va 2009-
2012. Céac thoi ky xay ra han lién tuc trén luu
vuc song nhu tr nam 1975-1979, tr 2003-
2008 va tir 2009-2012. Tai tram Ham Yén,
trong 54 nam tinh toan c6 26 nam khong han
(chiém 48,1%), 21 nam han nhe (chiém
38,9%), 5 nam han vira (chiém 9,3%) va 2
ndm nao han trdm trong (chiém 3,7%); Tai
tram Chiém Hoéa c6 32 nam khéng han (chiém
59,3%), 12 nam han nhe (chiém 22,2%), ¢6 7
nam han vira (chiém 13%), 3 nam han tram
trong (chiém 5,6%) va khong c6 nim ndo cuc
han. Tai tram Vu Quang c6 30 nam khong han
(chiém 55,6%), 15 nim han nhe (chiém
27,8%), 3 nam han vira (chiém 5,6%), 6 nim
han tram trong (chiém 11,1%) va khong co
nam nao cuc han. Qua d6 cho théy, dién bién
han han trén song Lo-Gam ciing c¢6 su bién
dong theo khong gian, & khu vuc ha du song
Lo6-Gam tai tram Vu Quang han han xdy ra
thuong xuyén hon so véi tram Chiém Hoa,
Ham Yén ¢ ving thugng ngudn.

Ha du song Hd‘ng: O vung ha du, han thuy
vin dién ra thuong xuyén va mirc d6 16n hon
so voi cac khu vuc thuong ngudn. Tir nim
1960-2015 da co6 nhitng nam xay ra cuc han
trén séong hong nhu nim 2011-2012 va han
tram trong 1a cdc nim 2006-2007, nim 2009-

2010, nam 2010-2011, nam 2014-2015. Han
trén song Hong chia 1am 2 thoi ki: thoi ki the
nhat tr nim 1961-1986 chi s SDI 16n, han
khong xay ra thudng xuyén, khong xuat hién
tinh trang han tram trong dén cuc han, chi xay
ra mét thoi ky han kéo dai tir 1976-1979; thoi
ki the hai tir nim 1987-2015 chi s6 SDI giam,
xuét hién cac thoi ky xay ra han lién tuc nhu
thoi ky tir 1991-1995, 2002-2008, 2009-2015.

Dién bién han tai tung tram: Tai tram Son
Tay c6 24 nam khong han (chiém 44,4%), 19
nam han nhe (chiém 44,4%), 10 nam han vura
(chiém 18,5%), 1 nam cyc han la nam 2011-
2012 (chiém 1,9%). Tai tram Ha Noi, c6 29
nam khong han (chiém 53,7%), 14 nam han nhe
(chiém 25,9%), c6 6 nim han vira (chiém
11,1%), 4 nam han vira (chiém 7,4%) va 1 nim
cuc han (chiém 1,9%). Nhu vdy theo khong
gian doc theo séng Hong, cang vé ha du mirc
do han do thiéu hut nudc tang hon so vdi vung
thuong luu, sang séong Pudng thi mirc d6 han
han giam, han xay ra it hon so véi séng Hong.

Trén song Thai Binh: muc d0 xdy ra han
trén ving thuong ngudn séng Thai Binh thip
hon so véi trén song Hong. Panh gia chi sd
SDI tai cac tram trong khu vuc cho thfiy tr
nam 1960-2015 khong c6 ndm nao xay ra cuc
han va chi c6 2 nam xay ra han trAm trong.
Tinh trang han xay ra ciing bién dong theo
khong gian, cang gan xudng dudi ha du tan
suat han ting 1én nhung muc do han giam so
v6i thuong ngudn. Phia thuong ngudn song
Thai Binh, trén song Thuong c6 30 nam xay ra
han nhe va 2 nam xdy ra han vira nhung ta
tram Gia Bay c6 10 nam han nhe, 14 nam xay
ra han vtra. Dac biét trén song Duéng tr nam
1999 tr¢ lai day khong x4y ra han thuy van,
diéu nay ciing phu hop véi thuc té do ty 18
phan luu dong chay tir song Hong chuyén sang
song Pudng co xu thé ting 1én do anh hudng
clia viéc mé rong clra vao va ha thap long dan
song Pubng.
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Bién i chi s han SDI cie tram trén sing B qua cic nam

oo TaHn  — i B Opchon  =—ionimtromg = Hmvim  =—Hunnbe

Hinh 20: Biéu dé dién bién chi s6 han SDI
trén song Da, thoi ky tir 1960-2015.

Biéu d ehi b han SDI ehe tram trén sing Thao qua cie nim

Hinh 21: Biéu dé dién bién chi s6 han SDI
trén song Thao, thoi ky tr 1960-2015.

Bicu 35 chi 58 han S cic tram trén sbng La - Gim qua cic nim

Nam thify vis
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Hinh 22: Biéu dé dién bién chi s6 han SDI
trén song Lo-Gam, thoi ky tir 1960-2015.

Bicu 04 chi sélun SDI cic tram trin song llfmp. qua €A Bam

Nam thy van
Cpcbssa ——Hemimmesy ——Huve ——Hask

SonTay  ===--HANG

Hinh 23: Biéu do dién bién chi s6 han SDI
trén séng Hong, thoi ky tir 1960-20135.

N s 50T

Biéu it ehi 54 han ST cde tram trén sing Thil Rinh qua ede nim
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Hinh 24: Biéu do dién bién chi s6 han SDI trén séng Thai Binh, thoi ky tir 1960-2015.

Nhu vdy c6 thé thdy, két qua phéan tich
chi s6 han SDI di phan anh sat véi thuc
trang han thuy van xdy ra trén cac song
thudc luu vuc song Hong - Thai Binh trong
giai doan tir nim 1960-2015. Dbi voi nhitng
nam tinh trang han han x4y ra nghi€ém trong
trén luu vuc nhuy mua khd nim 1962-1963,
1963-1964, 1997-1998, 1998-1999, 2009-
2010... cac két qua tinh toan chi s6 SDI tur
bo dir liéu khoéi phuc da phan anh dugc
dung thuc trang han.
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¢) Phin tich méi lién hé giia phin phéi
luwogng mwa voi dién bién han khi twong va
han thuy van trén luu vuc:

Chong chap dién bién vé luong mua va phan
phdi mua véi cac chi s6 tinh toan han khi twong
SPI va han thiy van SDI tai mét s6 vi trd tram
dai dién trén luu vuc song Héng - Thai Binh cho
thay: V&i han khi twong chi s SPI phu hop véi
di®n bién mua trén luu vuc, nhung chi sd han
thity vin SDI khong hoan toan phu hop véi dién
bién mua va tinh hinh han khi twong. Su khac
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nhau nay c6 thé duoc giai thich 1a do dong chay
trén cac song dugc hinh thanh khong chi phu
thuoc vao luong mua trén luu vec ma con phu
thudc vao ca luong dong chay dén tir bén ngoai
lwu vuc. Dic biét 1a néu trén luu vue ¢ cac cong
trinh hd chira 16n diéu tiét dong chay nhu luu

vuc song Hong - Thai Binh thi cac hoat dong
tich nu6e va xa nudc s lam thay ddi co ban ché
d6 thiy vin dong chay ¢ ving ha du cac hd
chira, do d6 chi sb danh gid han thuy vin s&
khong phan anh dung thyc té dién bién cila cac
diéu kién khi twong, khi hau trén luu vuc.
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Hinh 25: Quan hé giita liwong miea nim voi dién bién vé chi sé han khi twong SPI
va han thuy van SDI tai mgt so tram trén luu vuc

4. KET LUAN

Nghién ctu nay da ung dung bd md hinh
khi tugng thiy vin két hop WEHY-WRF véi
d6 phan giai 6 ludi 9km dé tinh toan mod phong
cac diéu kién khi twong va thily van trén toan
lwu vuc séong Hong - Thai Binh. M6 hinh di
duoc hi¢u chinh va kiém dinh véi céc sb lidu
thuc do tai nhiéu vi tri trong khu vuc, bao gém
ca phan luu vuce lanh thé Trung Qudc, Lao va
Viét Nam vé6i cac chi tiéu thong ké danh gia
do tin cay tur 0,8 tro 1€én. M6 hinh sau khi kiém
dinh, da dugc ap dung dé tinh toan mo phong
va khoi phuc lai cac chudi sb liéu mua va dong
chdy trén toan luu vuc cho giai doan tor nam
1960 dén 2015.

T bo dir liéu khoi phuc, tién hanh cic
nghién ctru danh gia vé dién bién han han trén
toan luu vie séng Hong - Thai Binh thong qua
viéc tinh toan, phan tich dién bién cia cic chi
s6 vé han khi twgng (SPI) va han thuy vin
(SDI) theo khong gian va thoi gian. Két qua
nghién ctru cho thiy tinh hinh dién bién han
trén luu vuc c¢6 su khac nhau vé thoi gian va
thoi ky xay ra han han, ké ca déi v6i han khi
tugng cling nhu han thiy vdn. Tinh trang va
mirc d6 han dién bién khéng dong nhat giira
ving thuong ngudn va ving ha du, va giira cic
tiéu luu vuc trong ving. Trén luu vuc, thoi ky
xdy ra han khi tugng trung véi thor ky mua
kho tir thang XI dén thang IV, & khu vuc
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thuong luu han xuat hién sém hon, thuong bét
dau tir thang X dén thang IV. Cac thang cao
diém han xay ra trong thoi gian thang XII dén
thang II nim sau. Dua trén két qua tinh toan
cac chi s6 chuan héa giang thiry SPI, nghién
ctru ciing dd xay dung ban d6 phan ving han
khi tuong cho toan bd luu vuc song Hong -
Théai Binh.

Két qua nghién ciru méi lién hé giira lugng
mua véi cac chi sé han khi tuong SPI va han
thity vin SDI cho thiy, chi s SPI c¢6 su dong
nhit va phan anh ding dién bién vé luong mua
va phan bd mua trén luu vuc. D6i véi chi sd
SDI thi dién bién han thuy vian trén luu vuc
khong hoan toan phu thudc vao luong mua,
ma con phu thudc vao dic diém, qua trinh hinh

TAI LIEU THAM KHAO

thanh dong chay trén cac song, sudi va lugng
dong chay dén tir bén ngoai luu vue, dic biét
1a sy anh huéng cia cac cong trinh diéu tiét
trén dong chinh trong cac thoi doan tich nudc,
x4 nudce.
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DPANH GIA BIEN PONG CUC TRI MUA TREN LUU VUC SONG DA -
THAO BANG VIEC SU DUNG BQ MO HINH KHi TUQNG THUY VAN
KET HQOP WEHY-HCM

H Viét Cuong, D6 Hoai Nam, Phan Cao Dwong

Vién Khoa hoc Thuy loi Viéet Nam (VAWR)

Trinh Quang Toan

Pai hoc tong hop California, Davis - Hoa Ky (UC Davis)

Tom tit: Do dnh hudng ciia bién doi khi hiu (BDKH) phan b6 heong mua dang ¢6 sie thay doi lén
vé thoi gian va khong gian. Nhiing thay doi ve muea, s€ dan téi nhitng thay doi vé dong chay cua cac
con séng va cwong sudt cdc tran lii, tan sudt va dic diém cia han hdn, lwong nuée ngam ciing nhu
cdc tham hoa thién tai nhuw lii bun da va sat trueot ddt. Nham ieng phé véi van dé nay, mét trong gidi
phdp t6i wu la mé phong chi tiét sw phin bé heong mua. Dé xay dung dwoc moé hinh mo phong mua
hiéu qua, viéc hiéu ré qud trinh hinh thanh muwa déng vai tro rat quan trong, ddc biét cdc trdn muwa
trong qud khir. Véi két qua miea trong qud khir sé givip kiém dinh d¢ tin cdy ciia mé hinh. Sir dung
mé hinh WEHY-HCM, bai bdo nay trinh bay két qua danh  gid bién dong cyc tri mua cho giai dogn
1900-1950 va 1951-2014 cho luu vuee séng Pa va Thao. Két qua cho thay tong hrong mua trong 1, 3,
5va 7 ngay cé xu hudng ting vé cuong dé va sw phdn bé. Pdc biét tong lwong muwa trong mot ngdy
dd tang trung binh khodng 15% tir gian doan 1990-1950 dén giai doan 1951-2014. Tong heong mua
trong 3, 5, va 7 ngdy ¢6 xu hudng tang nhe, tuy nhién sw phin bé lwong mua c6 xu huéng tdp trung
vé phia Péng Nam heu viee (dia phin Viét Nam).

Tir khéa: Bién doi khi hdu; Mua cuc tri; Khoi phuc muwa qua khw; Mo hinh mua.

Summary: Rainfall distribution is changing dramatically in time and space due to the effects of
climate change. The changes, which will lead to changes in the flow of rivers and the intensity of
floods, the frequency, and characteristics of droughts, and the amount of groundwater as well as
natural disasters such as debris flow and landslide. In response to this problem, one of the optimal
solutions is a detailed simulation of rainfall distribution both time and space. The simulation also
helps understand the process of rain formation, especially in the past rains, which can help verify the
reliability of the rainfall model. This article will present the change in extreme rainfall for the period
1900-1950 and 1951-2014 for the Da and Thao river basins, using Watershed Environmental
Hydrology Hydro-Climate Model (WEHY-HCM) model. The results show that the total rainfall in 1,
3, 5 and 7 days tend to increase in intensity and distribution. In particular, the total rainfall in a day
has increased about 15 % between the period of 1990-1950 and the period of 1951-2014. The total
rainfall in 3, 5, and 7 days are likely to increase slightly, but the distribution of rainfall is expected to
concentrate on the southeast of the basin (Vietnamese territory).

Key words: Climate change; Re-built past rainfall; Extreme rainfall; Rainfall modelling.

1. PAT VAN PE

Phan 16n cac két qua ciia dy 4n nghién ctru vé
khi hau, dac biét 1a hién tugong mua cyc tri, cho
rang nhiét do bé mit trai dat c6 xu hudng ting
nhanh dan t&i c6 mot su thay ddi 16n vé& mua cuc
tri [1]. Nhitng thay d6i nay da thu hat nhiéu sy
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quan tim ctia cac nha khoa hoc, tuy nhién dé
danh gia du bao hiéu qua két qua mua gin véi
thyc té van 1a mot thir thach kho khan [2].

Gan day, v6i sy phat trién ciia khoa hoc
may tinh, nhiéu mé hinh mé phong mua da
tich hop tinh toan voi nhiéu bién va diéu kién
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bién khac nhau. M6 hinh WEHY-HCM la mét
vi du dién hinh [3],[5]. M6 hinh tich hop tir
cac diéu kién bién nhu cc s6 liu dia hinh, tho
nhudng, tham phu va cdy trong. Vé6i su tich
hop niy, mé hinh cho két qua mo phong kha
sat voi thuc té. Tuy vy, dé ting tinh thuyét
phuc va hiéu rd hon sy hinh thanh mua, viéc
khoi phuc lai mwa qua kher 1a rat can thiét.
Hon nira, véi li¢t dir lieu mua trong qua kha
du dai s& rat hitu ich cho viéc phan tich va
danh gia dién bién vé tan suét, cuong do. Bai
bao trinh bay cac két qua nghién ciru vé bién
dong khong gian cia mua 16n (1, 3, 5, 7 ngay
max) ¢ luu vuc song PBa-Thao.

2. SO LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vung nghién ctru

Khu vuc nghién ctru 1a toan bd luu vuc song
Da va Thao. Luu vuc duoc chia 1am 2 phan gom
phan thuong ngudn phia Trung Qudc va phan ha
ngudn phia lanh thé Viét Nam. Khi tinh todn,
mo hinh duoc thiét 1ap voi do phan giai 1a 9 km
va duogc so sanh voi cac dir li€u do dac tai cac
tram khi tuong trén luu vuc c6 vi tri trung voi 6
ludi tinh toan. Trong nghién ctru ndy, cac sb liéu
mua va nhi¢t do phia lanh thd Viét Nam duoc
thu thap kha day du véi téng s6 91 tram co di
liéu tir 1970 dén nay (Hinh 1), [8]. Pay 1a co so
dé kiém dinh va danh gia két qua mo phong cic
diéu kién khi twong cho phan ha lwu ciia luu vuc
song Da va Thao.

Miln
Fieth redin

Hinh 1: Mién tinh todan cua mé hinh WEHY-
HCM va vi tri cac tram do khi twong trén luu
viee song Da - Thao

2.2. Dir li€u sir dung

Dé co thé ing dung thanh cong hé thong mé
hinh két hop gitta khi twong va thay vin luu
vue, cac sO lidu va thong sb dau vao déng gop
mot vai tro rat quan trong. Cac sO liéu dau vao
c¢6 d tin cdy cao thi cac két qua tinh toén ciing
gan véi thyc té hon. Cac s6 liéu dau vao cho hé
thong mé hinh bao gdm sb liéu dia hinh, thd
nhudng, tham phu va ciy trdng, va dir liéu khi
tuong. SO lidu dia hinh dude trich xuét tir dit
liéu anh ASTER véi d6 phan giai 30 m. Dit liéu
tham phi dugc trich xuit, phan tich tir anh
Landsat c6 d¢ phan giai 60 m. Dt liéu d¢ che
phi 14 cay (LAI) va dir liéu thé nhudng ciu
duoc thu thap tir dit li¢u toan cAdu MODIS LAI
va to chirc lwong thuc thé gisi (FAO) co do
phan giai 250 m. Dir liéu khi twong toan cau
duogc thu thap cuia Trung tam Du bao Khi tugng
han ngin cia Chau Au (European Centre for
Medium-Range Weather Forecasts- ECMWF)
viét tit 1a ERA-20C. Dit liéu duoc thu thap tur
nim 1950 dén nam 2014, v6i do phan giai
125x125km, budc thoi gian 3h [4].

2.3. M6 hinh WEHY-HCM

M6 hinh WEHY-HCM 1a b0 moé hinh
dong luc khi tuwong - thuy van két hop, co
kha ning moé phong chi tiét cac quéd trinh
hinh thanh Mua — Dong chdy trén luu vuc
dua trén céc s liéu diéu kién bién nhu: sb
liéu dia hinh, s6 liéu dat, s6 liéu tham phu va
cay trong [3],[4]. Tuy nhién, dbi tuong cua
nghién ciru nay 1a yéu t6 mua. Vi vay, két
qua mua cua mo hinh duoc kiém dinh lai
bang cach so sanh voi luwgng mua quan tric
thyc té trong qua khur tr cac tram do mua
trung voi 6 ludi mo hinh. M6 hinh WEHY -
HCM duoc thiét 1ap théng qua 3 budce chinh:
(1) Thiét 1ap cac thong sé vat Iy mo hinh; (2)
Chuan hoa dir liéu khi trong dau vao; va (3)
Trich xuat, kiém dinh két qua.

2.4. Chi s6 mwa 1, 3, 5, va 7 ngay 16n nhét
Nhitng thay d6i vé mua cuc doan dudng

nhu quan trong hon nhiing thay déi vé luong
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mua trung binh. Bo1 vi cac sy kién mua cuc
doan s& din dén nguy co cao hon cia cic
tham hoa 1l lut nghiém trong trén dién rong;
mat khac, thoi gian kho han kéo dai hon s&
din dén han han nghiém trong va khan hiém
nudc cho cac hoat dong hang ngay. Mua cuc
doan dugc biéu thi béng cac chi s lwvong mua
cuc tri dua trén chi s vé luong va chi s6 thoi
doan duoc xac dinh bing ngudng phan trim.
Vi du, lwong mua téi da (trong mot ngay, ba
ngdy va nim ngdy va bay ngay lién tiép)
trong mot khoang thoi gian nhat dinh (hang
nam hodc thap ky) dugc coi 1a sy kién cuc
doan c6 thé de doa dén tinh mang, tai san va
tan pha moi truong. Trong khi do, gia tri mua
trung binh cung cip cc thong tin bién dong
vé tong luong.

Bang 1: Khai niém vé chi s6 mwa cuec tri

Chi s6
Dinh nghi Pon vi
. inh nghia on vi
X1 Lumlg mua l6n n\hﬁ't trong 24 _—
gio lién tuc (1 ngay)
X3 LuUng mua l6n n\hat trong 72 .
gio lién tuc (3 ngay)
X5 Luong n.1Aua 16n nhf\it trong o
120 gio lién tuc (5 ngay)
X7 Luong n.1Aua 16n nhfft trong o
168 gio lién tuc (7 ngay)
350
C Cha —0b
300 Lai Chau —Sims
R 046

Mra ngay (mm)
(5]
[
[l
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Trong nghién ciru nay, bén chi sb cuc tri
mua phd bién nhat (Bang 1) dwoc gidi thiéu
theo khuyén nghi cia Nhém chuyén gia vé
Phat hién va Chi s6 bién ddi khi hau
(ETCCDI, xem http://www.clivar.org/
Organisation/etccdi/vvedi.php). Chi s6 luong
mua cuc tri duoc chon sé dugc tinh toan trén
vung nghién cuu st dung mé hinh WEHY-
HCM cho giai doan 1900-1950 va 1951-2014
cho luu vuc song Pa - Thao.

3. KET QUA VA THAO LUAN
3.1. Kiém dinh két qua mé phéng

Két qua khoi phuc tong lwong mua qua khir
duoc tinh todn véi budce thoi gian 1 gio; va sau
d6 tinh tich lily theo ngay va thang dé so sanh
v6i két qua thyc do. Hinh 2 so sanh két qua
khoi phuc mua ngay trong giai doan 2000-
2014 tai vi tri tram Lai Chau, Son La, Muong
Té, Yén Bai. Két qua cho thdy mé hinh khoi
phuc kha tét thoi diém xay ra va cuong do
mua; Hé s twong quan (R) dat tir 0.4 - 0.5 va
néu so sanh mua thang thi R dat két qua cao
hon (dao dong trong khoang 0.7-0.9) [8]. Trén
co s¢ do, cyc trimua 1, 3, 5 ngay max cling da
duoc kiém nghiém tai mot sb tram trén luu
vuc séng Da-Thao (Hinh 3). Két qua cho thiy
su phu hop gitra két qua tinh toan va sb liéu
thuc do, hé sb tuong quan R dat trén 0.8.

400

=—0bs =—5im
R: 0.52

Mudng Te

(5]
iy
=

300

ot [ (5]
Ln = L
= L) =

Muwa ngay (mm)
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=
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Hinh 2: So sanh mwa ngay khoi phuc va thuc do tai cac tram Lai Chau, Muwong Te,
Son La va Yén Bai

Mua 1 ngity max tinh toan va thwe do tram Lai Chau

mX1rd

2000

nXlit

Com: 0.5
¥ 100.0
0.0

2000 2001 2002 2603 2004 2005 2006 2007 2008 2009 2010 2611 2012 2013 201
Nim

Mura 3 ngdy max tinh toan vi thue do tram Son La

400.0
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350.0
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3600
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. 2500
200.0
o
1500
100.0
0.0
2000 2001 2002 2003 1004 2008 2008 2007 2008 2009 2010 2011 2012 2013 20

Nim

Mura 5 ngay max tinh todn va thuc do tram Quinh Nhai
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s

X
Com 0,77
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Mura 7 ngiy max tinh fein va thue do tram 8a Pa
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Hinh 3: So sanh cy tri mwa khoi phuc va thuce do tai cac tram Lai Chdu, Son La,
Quynh Nhai va Sa Pa

3.2. Panh gia bién dong cuc tri muwa qua
cac thoi ky

Nghién ctru da khai phuc lai lugng mua theo
khong gian cho toan bd luu vuc song Ba — Thao
tir nim 1900 dén nim 2014. Do d6, trong nghién
ciu nay, chi sOomua l,3,5,7 ngay 16n nhét s&
duoc tinh todan cho tung 6 Iudi cia mo hinh va

duoc phan tich cho 2 thoi ky, giai doan 1900-
1950 va 1951-2014. Giai doan 1 gin véi mdc
cudc cach mang cong nghiép lan thir nhit, khi dé
yéu t6 BDKH chua tac dong manh dén cac hinh
thai thoi tiét; nhung giai doan sau, BPKH da c6
nhitng tic dong rd nét dén co ché gy mua va
phan bb mua theo khong gian.
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Luong mua 16n nhat trong 1, 3, 5, va 7
ngay lién tiép (X1, X3, X5, va X7) duoc xem
1a cac su kién cuc doan c¢6 thé gdy ra rui ro 10
lut cao hon vi cac chi sb nay dai dién cho
cuong do mua ngan han [6]. Ngoai ra, udc tinh
clia cc chi s6 nay co thé duoc sir dung dé thiét
1ap cac duong cong cuong do mua theo thoi
gian, sau d6 dugc sir dung dé xdy dung mua
tran thiét ké cho mé hinh 1d lut [2],[7].

Céc Hinh 4- Hinh 7 dudi day so sanh cuc
tri mua 1, 3, 5, va 7 ngay 16n nhat gitta cac
thoi ky. Két qua cho thay cuc tri mwa mot ngay
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c6 su thay d6i dang ké trong hai thoi doan.
Mua cuc tri ¢ xu huéng tip trung nhiéu &
khu vuc giao thoa va khu Pong Nam cua hai
luvu vuc PBa — Thao. X1 va X3 duong nhu tang
dang ké tur giai doan 1900-1950 dén 1951-
2014 trong khi sy phan mua c6 xu hudng dich
chuyén vé phia Pong Nam (phan lanh thd
Viét Nam) trong giai doan 1951-2014. Trong
khi d6, mac du X5 va X7 cho théy sy giam
nhe tir ndm 1990 dén 2014, phia Pong Nam
lwu vyc van 13 noi tap trung nhiéu tim mua
(Bang 2) [4].
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Hinh 4: Tong lwong mua 1 ngay max cdc thoi ky 1900-1950 va 1951-2014
trén luu vuc song Pa - Thao
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Hinh 5: Tong leong mua 3 ngdy max cdc thoi ky 1900-1950 va 1951-2014
trén luu vuee song Pa - Thao
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Hinh 6: Tong lwong mua 5 ngay max cdc thoi ky 1900-1950 va 1951-2014 trén luu viee song Pa - Thao.
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Thoi ky 1900-1950
Hinh 7: Tong heong mua 7 ngay max cdc thoi ky 1900-1950 va 1951-2014 trén ha viee séng Pa - Thao.

Bang 2: Bién dong cuc tri mra giira cc thoi ky 1900-1950 va 1951-2014
trén luwu vuc song Pa - Thao
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TT

Tram

X1 (mm)

X3 (mm)

X5 (mm)

X7 (mm)

1900
-1950

1951-
2014

1900-
1950

1951-
2014

1900-
1950

1951-
2014

1900-
1950

1951-
2014

AX1
(%)

AX3
(%)

AXS
(%)

AXT
(%)

LV song ba

Lai Chéu

98.1

107.8

160.5

150.1

206.2

176.6

23717

204.2

9.9

-6.5

-144

-14.1

SonLa

8L.5

93.2

137.1

135.2

173.8

158.3

204.2

178.4

14.4

-14

-89

-12.6

Yén Chau

79.6

99.1

121.3

136.0

146.2

153.7

167.8

174.6

24.5

12.1

5.1

4.1

S| —

Bic Yén

69.1

784

110.6

117.5

131.2

142.7

148.0

163.2

13.5

6.2

8.8

10.3

LV sdng Thao

—_—

SaPa

147.5

169.0

235.8

260.7

3019

3237

351.6

385.6

21.6

249

21.7

34.0

Lao Cai

114.0

130.6

183.0

184.8

220.3

219.2

254.4

252.7

16.5

1.9

-1.2

-1.8

YénBai

91.3

100.8

143.1

1334

169.6

154.6

188.2

165.3

9.5

9.7

-15.0

-22.9

3.3.S0 sanh tAim muwa
Hinh 8, thé hién két qua kiém dinh mo hinh
cho giai doan 1951-2014 khi so sanh vé1 tam mua

16n quan trac cho khu vuc Mién Béc. Co thé nhan
thdy mo6 hinh WEHY-HCM bét kha hop 1y cac
tam mua Lai Chau, Lao Cai, Yén Bai [8].
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mua thoi doan ngin (X1 va X3) thé hién rui ro
(tAn suit va quy md) cia 1i lut du kién sé ting &
hu hét cac ving trong nhitng thap ky gan day,
v6i mirc ting cao nhét & phia Déng Nam luu vuc
song Pa — Thao. Trong khi d6, cac chi sd cuc
doan thoi doan dai hon (X5 va X7) duong nhu it
bién dong va c6 xu thé giam. Piéu nay cho thay,
trong tuong lai gin, mua cuc tri thoi doan ngin
s& tiép tuc gia ting trong khi tim mua tip trung
nhiéu hon & khu Poéng Nam luu vire (phan lanh
thd Viét Nam) c6 thé gay ra nhiéu i ro Iii lut,
Hinh 8: Ban do cdc tim mua Ién quan tric trong  sat 16 dat cho viing ddi nui cao va dbc nay.

khu vuc nghién ciu, giai doan 1951-2014.

4. KET LUAN ,Lo"i cam on: Noi dung bai bao {d mét phan

. , . . , ket qua nghién cuu cua tiéeu dy dn

Ap dung cdc phuong trinh tinh todn dva 3 cyp o7, KT ORCE “Tidp thu cong nghé
trén qgé trinh vat ly thu:f: va cac diéu kién bién tinh todn Mua, Li I6n cho cdc heu viec song
nhur S(j) liéu dia hinh, tho nhudng, thim Phﬁ va lién Quéc gia trong diéu kién han ché hodc
cdy trong, md hinh WEHY-HCM cho thay khd 5,0 6 4z 1igu do dac - Ap dung thit nghiem

< - , o n £ g ¢ C p aung g1

nar}g 1%101 phuc cac su .klsn mua cuchoan. Kft cho luu vue séng Pa - Thao (bao gom cd phan
qua kiém dinh trong gial doan co S0 cho thay lew vuee thude lanh thé Trung Quéc)”. Phong
sy hop 1y v6i ket qua quan sat thye te. TNTD Quéc gia vé DLH Sng bién va CHRL-

Két qua tir nghién ciru ndy cho thiy cuong @6 Hoa Ky thyc hién, Nam 2018-2019.
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UNG DUNG MANG LONG SHORT-TERM MEMORY (LSTM)
DE DU BAO MUC NUGC TAI TRAM QUANG PHUC
VA CUA CAM, HAI PHONG, VIET NAM

Lé Xuéin Hién

Khoa Ky thudt Tai nguyén nuoc, Truong Pai hoc Thuy loi
Dept. of Construction & Disaster Prevention Engineering,
Kyungpook National University, Sangju, Korea

H6 Viét Hung

Khoa Ky thudt Tai nguyén nuoc, Truong Pai hoc Thuy loi

Tém tit: Trong bai bdo nay, mé hinh B6 nhé gan xa (Long Short-Term Memory - LSTM) dwoc
su dung dé dy bdo muc nuée song ma khong can cdc sé liéu dia hinh va dy bdo mua. Dir liéu
can thiét cho mé phong la muwe nuée theo gio tai cdc tram thiyy van & thanh phé Hai Phong. M6
hinh dwoc thiét lap dé dw bdo muc nuée cho tram Quang Phuc va tram Cua Cam truce 5 gio
(dw bdo tir 1 gio dén 5 gio). Mdc dit mé hinh khéng yéu cau cdc dir liéu vé khi hdu, dia hinh
nhung két qua dw bdo c¢é do chinh xdc cao. Trong truong hop dy bdo muc nuwée trude 3 gio, hé
s6 NSE (hé s6 Nash) cho gid tri trén 97,8% va gid tri RMSE (sai s6 can qudn phwong) nhé hon
0,10 m cho ca 2 tram. Két qua nay cho thdy rang, mé hinh LSTM ma cdc tdc gid dé xudt dw bdo
chinh xdc muc nwée theo thoi gian thiee, ¢é thé dp dung mé hinh nay dé canh bdo li trén cdc
song cua Viét Nam.

Tw khéa: Hai Phong, du bao muc nwoc, LSTM, DNN, Quang Phuc, Cia Cam.

Summary: In this article, the LSTM (Long Short-Term Memory) model is applied to predict the
river water level without utilization of rainfall — forecast information and terrain data. The data
required for simulation are hourly water levels at hydrological stations in Hai Phong city. The
model was formulated to predict water level at the Quang Phuc station and the Cua Cam station,
in Hai Phong city for many cases from 1 to 5 hours of lead time. Although the model does not
require many input data such as climate, geography, land-use for rainfall-runoff simulation, the
prediction results are very stable and reliable: the Nash — Sutcliffe efficiency (NSE) is higher
than 97.8% and the root mean square error (RMSE) is lower than 0.10m for 3 hours of lead time
prediction. The result illustrated that the LSTM model is able to produce the river water level
time series and useful for the practical flood forecasting.

Keywords: Hai Phong, water level prediction, LSTM, DNN, Quang Phuc, Cua Cam.

1. MO PAU dung dé dy bao ¢ Viét Nam cling nhu trén thé
gidi 12 cac mo hinh sb vé thuy luc va thiry vén.
Cac mo hinh nay yéu cau mot so lugng 16n céc
dit liéu dau vao nhu: dic diém luu vyc, dia
hinh, dug bao lugng mua, quan hé mua — dong
chay, quan hé luu lugng - muc nudc theo thoi
gian tai mot sO i tri.

Dién bién myc nudc song 1a mot qua trinh
phtic tap, bién doi theo khong gian va thoi
gian. Vi¢éc duy bao chinh xac muc nudc 1a mot
trong nhirng yéu cdu cdp bach nhim gidm
thiéu cac rai ro do 1 giy ra va co y nghia quan
trong trong viéc xay dung phuong an phong,
chéng 1. Cac mé hinh truyén thdng dugc sir Mot trong nhitng giai phap hiéu qua cho
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viéc du bdo 1a sir dung mo hinh Mang thin
kinh nhan tao (Artificial Neural Network —
ANN). Trén thé gidi cac mé hinh ANN da
dugc su dung rong rai trong du bao i tu
nhirng ndm 1990 (Sung, J.Y. va cdc cOng su,
2017). Cung v6i do, cac nha nghién ciou da ap
dung cac thudt todn vao mo6 hinh Mang than
kinh dé 1am ting d6 chinh x4c cua két qua du
bao. Trong nhitng nim gan day, phuong phap
Hoc sdu (Deep learning) dua trén nén tang 1a
cac mang than kinh nhdn tao dang phat trién
rat nhanh va thu hat sy quan tAim cia nhiéu
nha khoa hoc. C6 thé ké dén nghién ctru cia
Chen, J.F. va cac cong su (2014), & day thuat
toan Cuckoo Search da duoc ap dung dé du
bao dong chay dén hd Hoa Binh, Viét Nam;
Nguyén Thanh Tung (2016) di sa dung
phuong phap Random Forest ciing dé du bao
dong chay dén ho nay; Truong Xuan Nam va
cac cong su (2016) da su dung phuong phap
Hoc sau dé du bao luu lugng nudc dén hd Hoa
Binh. Cac nghién ciru ndy déu c6 mot diém
chung, do 1a st dung dir li¢u cua mua kiét voi
budc thoi gian quan tric 10 ngay lam dau vao
va dua ra du bdo dong chay cho 10 ngay sau
d6. Cac két qua nghién ctru déu khang dinh
kha ning tiém 4n ctia mo hinh mang than kinh.
Mo hinh ANN ciing dugc ap dung dé du bao
muc nudc & tram Hirakata, Nhat Ban (Kim, S.
va cac cong su, 2017). Nghién ciru nay chi st
dung dir liéu myuc nude thyc do theo gio & cac
tram thuong luu dé dy bao muc nude & ha luu
trude 3, 6 va 9 gid. Két qua dat duoc cho thiy
m6 hinh mang than kinh c6 thé ap dung cho
viéc canh bao 1l trén song. Wang, Y. va cac
cong sy (2017) da st dung mang than kinh
LSTM dé dy bao chit luong nude cho hd
Taihu, Trung Qudc. Nghién ctru chi ra ring
mo hinh LSTM dua ra du bao chinh xac hon
s0 voi cac mod hinh mang than kinh khéc.
Trong bai bao nay, cac tac gid s dung mo
hinh LSTM dé du bdo muc nudc song ma
khong can cac thong tin dy bdo lugng mua,
cling nhu s6 liéu dia hinh va tinh hinh st dung
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dat. M6 hinh nay dugc ap dung dé du bao muc
nudc trude 1h, 2h, 3h, 4h va 5h tai tram Quang
Phuc trén song Van Uc va tram Cira CAm trén
song CAm.

2. PHUONG PHAP NGHIEN CUU
2.1. M6 hinh LSTM

M6 hinh dé xuat dya trén mo hinh mang
than kinh sdu LSTM, day la mot dang dac biét
cua RNN (Recurrent Neural Network - Mang
than kinh hdi quy). LSTM duoc giéi thiéu boi
Hochreiter va Schmidhuber (1997) nhim giai
quyét cac bai toan vé phu thudc xa (long-term
dependency).

Déuvao

o Vecto diuvao

B
h

an)) Bomno ks @ Daura cia kndi
tnroc a6 h

Déu ra cla khdi
teére dé

Hinh 1: Cau tric cia mé hinh LSTM
(Nguon: Internet)

Theo Olah (2015), moi mang hdi quy déu
c6 dang 12 mot chudi cac mé dun lip di lip lai
cia mQt mang than kinh, mdi mé dun nay
thuong cé ciu trac don gian dugc goi 1a mot
tang “tanh”. LSTM ciing c¢6 kién trac dang
chudi nhu vdy va thay vi chi ¢6 1 tAng mang
thin kinh nhu RNN chuén thi ching c6 t6i 4
tAng va tuong tac v6i nhau mot cach dic biét.
Céu triic ciia md hinh mang than kinh LSTM
duoc thé hién & Hinh 1. C6t 15i ciia LSTM bao
gdm trang thai té bao (cell state) va cong
(gate). Trang thai té bao gidng nhu bing
chuyén, chay xuyén sudt qua tit ca cac nit
mang gitp thong tin dugc truyén dat dé dang,
con cong 1a noi sang loc thong tin di qua no,
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ching dugc két hop boi mot taing mang
sigmoid. Mot LSTM gdm ¢6 3 cong dé duy tri
hoat dong trang thai cua té bao.

Buge dau tién cia mé hinh LSTM duoc
goi 1a ting cong quén (forget gate layer).
Budce nay s& quyét dinh xem thong tin nio
can bo di tir trang thai t& bao. Pau vao cho
budc nay 1a he, (gia tri ddu ra tai thoi diém t-
1) va x; (dit liéu dau vao); dau ra f; 1a mot sb
trong khoang tir 0 dén 1 cho mdi sb trong
trang thai té bao Cy.y.

f; :O-(Wf'[ht—l’xt]+bj') (1)

Trong do: ola ham sigmoid, W va by lAn
luot 1 trong sb va tham s6 ciia tang cong quén.

Céc budc tiép theo s& quyét dinh thong tin
luu vao trang thai té bao va cap nhat gia tri cho
trang thai. Bao gdm mét ting sigmoid hay con
duoc goi 1a cbng vao (input gate layer, i) va
mot véc to gia tri dugce tao tu téng tanh.

i, =c(W.[h_,,x ]+b, (2)
€. =tanh(W,.[h_,x,]+b.)  (3)
C=f*C_ +i*C, (4)

Trong d6: C; va C 1a trang thai té bao lan
luot & thoi diém t-1 va t; We va be lan lugt 1a
trong sd va tham sb cua trang thai té bao.

O bude cudi cung, gia tri dau ra (hy) s& duoc
quyét dinh boi trang thai ciia té bao mudn xuat
ra (output gate, o).

o,=c(W._.[h_,x]+b, )

h, =o, *tanh(C,)

(%)
(6)
2.2. Thu thép dir liéu vé khu vuc nghién ciru
Dir liéu dugc thu thap bao gém: diéu kién
tu nhién, dic diém khi twong, thuy vin, hai
van. Céc sb liéu lugng mua va myc nude theo
gid tai cac tram thuy vin co trong 19 ngay, bat
dau tir Oh ngay 14/7/2011. Khu vuc nghién
ctru gébm song Vin Uc va séng CAm thudc dia

phan thanh phd Hai Phong (Hinh 2). Pay la
khu vure chiu anh hudng cua thiy triéu. Cac dit
liéu phuc vu cho bai bao nay dugc thé hién
trong Bang 1.

SR |
" Tién Tién s, ez Kien Tty

N \ f
Chanh Chit- et @

; ot Lirig “ws
| Quang Phue_.~" Hén Dau
| I o =
Vinh Bin Sagga )

Hinh 2: Hé thong song khu viee TP. Hai Phong
(Nguon: Vién Ky thudt tai nguyén nude, 2011)
Bing 1: Thong ké céc s6 li¢u da thu thap

TT | Tram Song Yéu td do
1 | Chanh Chir Ludc H, X
2 | Tién Tién Méi H
3 | Trung Trang Vin Uc H
4 | Quang Phyc* Vin Uc H
5 | Cao Kénh Kinh Thay | H,X
6 | Ctra Cam* Cém H, X
7 | Hon Déu Bién Dong H

(Nguon: Vién Ky thudt tai nguyén nude, 2011)
Trong Bang 1: H 1a myuc nudc; X 1a lugng
mua; * 13 cac tram can du bao muc nudec.
Poan séng Van Uc chay qua Hai Phong tir
ngd ba Gua ra dén bién dai 45 km. Day la song
siu va rong nhat trong sb cac song ¢ ha du
song Thai Binh, voi chiéu rong trung binh tir
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500 dén 800m. Dui nga ba Gua khoang 1 km,
song Van Uc phan ra mot nhanh chinh 13 song
Lach Tray db ra cira Lach Tray. Song Cam 1a
ranh giéi gitra hé thong An Hai va Thuy
Nguyén, toan bd séng Cam thudc dia phan Hai
Phong. Day chinh la nhanh cua s6ng Kinh
Mon, c6 chiéu dai 23 km, bat dau tir ngd ba
Hop Thanh dén nhap luu vao séng Bach Dang
dé d6 ra bién qua cira Nam Triéu. Séng CAm
¢6 chiéu rong khoang 200-700m.

2.3. Phuwong phap danh gia

Pé danh gia hiéu qua cia mo hinh dy bao,
chiing t6i sir dung hai tri s§, d6 14 RMSE (Root
Mean Squared Error — sai s§ cin quin phuong)
va NSE (Nash Sutcliffe Efficiency — hé sb Nash)

RMSE = /iz"“(oi -P) (7)
niz;

NSE=]--— (8)

Trong do: O, O:va P; 1an luot 1a gia tri
thuc do, gié tri thuc do trung binh va gia tri du
b4o ctia mau thtr i twong tmg. M6 hinh du bao
cho két qua t6t néu RMSE nho va NSE 16n.

3. THIET LAP THONG SO MO HINH

M6 hinh LSTM dugc dé xuit dé du bao
muc nudc trong nhiéu trudng hop, tir 1 gio
dén 5 gio tai tram Quang Phuc (séng Vin
Uc) va tram Cira Cdm (séng CAm). Mdi md
hinh LSTM duoc hiéu chinh (training) va
kiém dinh (test) ¢é du bao muc nudc lan luot
cho ting tram. Céc thong sd ctia md hinh
dugc higu chinh va kiém dinh dé dam bao
mé hinh cho két qua tét nhét, chi tiét vé cac
thong sb nay duogc tom tit trong Bang 2. Sau
qua trinh hi¢u chinh va kiém dinh, cac thong
sO tot nhat ctia md hinh cho mdi truong hop
da duogc lya chon dé phuc vu viéc du bao.
Dir liéu dau vao cia md hinh LSTM duya trén
myuc nudc thuyc do tai cac tram thuy van
trong 3 gio gin nhat (t-2, t-1, t-0), hodc trong
6 gid gan nhat (tir t-5 dén t-0).

Bing 2: Cac thong sb ciia mé hinh LSTM

Dac trung

Chi tiét

Muc tiéu du bao

Muc nudce tai tram Quang Phuc va Ctra CaAm trudce 1h, 2h, 3h, 4h, 5h

Dir liéu dau vao

Luong mua tai khu vuc nghién ctru.
Muc nudce thyce do tai cac tram thuy van trong 3 gio: t-2, t-1, t-0.

Muc nudéce thyc do tai cac tram thily van trong 6 gio: tu t-5 dén t-0

Cau trac mo hinh

TensorFlow v4i BasicLSTMCell

Thong sb hiéu

chinh mo hinh

S6 luong 16p an: 10, 20; 50
Hé sb hoc: 0,1; 0,5; 0,01; 0,05; 0,001; 0,005
S6 lwong Epoch: 10.000; 20.000; 50.000

Pé du bao muc nudc cho tram Quang
Phuc, myc nudc thyc do tai cac tram Trung
Trang, Chanh Chi, Tién Tién, Hon DAu va
Quang Phuc da duogc st dung. Tuong ty nhu
vay, myc nudc thyc do tai cac tram Cao Kénh,
Hon Dau va Cita Cidm dugc dung dé du bao
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muc nude cho tram Ciza Cam. Cac dit lidu vé
luong mua tai 2 khu vuc nay da dugc dua vao
dé kiém dinh, tuy nhién viéc dua thém cac $6
liéu nay khong 1am cac két qua du bao tt hon.
Viéc ndy co thé giai thich nhu sau: dién tich
mdt song nho va luong mua khong 16n, ngoai



Ung dung cong nghé vé théong tin, thiét bi va hdu can trong céng tic phong, chong thién tai

ra con c6 tic dong cua bdc hoi va tham nén
anh huéng cia mua 1a khong dang ké&; mit
khéac, lugng mua & khu giita trén moi doan
song con dugc thé hién trong chinh myc nudc
thuc do cta tram can dy bao. Vi vay trong bai
bao nay, két qua du bao chi phu thudc vao dir
liéu muc nude thuc do tai cac tram. Trong mo
hinh thuy luc song, caic myc nudc nay chinh la
cac bién ctia mo hinh.

Dé hiéu chinh va kiém dinh mé hinh, dit
liéu duoc sir dung bao gdm 456 ban ghi 1a sb
liéu muc nude theo gio, tr Oh ngay 14/7/2011
dén 23h ngay 01/8/2011, thoi diém nay dang la
mua 1t & Hai Phong. B dir liéu nay duoc chia
thanh 2 tap: tap dit liéu hiéu chinh gém 408
ban ghi dé hiéu chinh mé hinh nham chon cac
thong s6 tot nhat; tap dir liéu kiém dinh gom
48 ban ghi dé danh gia hiéu qua ctia mo hinh
v6i cac thong sb da chon. Cac dir lidu da thu
thap cho théy, muc nude 1on nhit & ca 2 tram

1.8
RMSE: 0.038 m
~ NSE: 99.65 %
15
1.2
= 09
=z
2 0.6
E
o
E
= 03
0.0
-0.3 0.0 0.3 0.6 0.9 1.2 1.5 1.8
-0.3
Mure nuée thie do (m)

Quang Phuc (2,26m) va Cira Cam (2,09m) déu
roi vao ngay 30/7/2011. Céac gia tri ndy ndm
trong tap dir liéu hi¢u chinh nhdam dam bao
dua ra két qua chinh xac hon cho qua trinh du
bao dinh 1.

Mot diém luu ¥ nita 13, khong co6 quy tic
nao trong viéc lya chon cAu triic mé hinh cling
nhu céc thong s mo hinh (Kim, S., va cic
cong su, 2017). Viéc lya chon cu tric mod
hinh va thong s6 mo hinh dua trén viéc danh
gia vé kich ¢& dit liéu va qua trinh thir dé dam
bao chon dugc cac thong sé phi hop nhat cho
nghién clru nay.

4. KET QUA NGHIEN CUU

4.1. Du bao muc nwéc tram Quang Phuc

Két qua du biao myc nudc cho tram Quang
Phuc trong cac trudng hop tir 1 gid dén 5 gio
duoc thé hién twong tng trong cac Hinh 3(a),
Hinh 4 va Hinh 5.

RMSE: 0.027 m
NSE: 99.88 %

0.9

0.6

0.3

0.0

06 -03 #00 03 06 09 12 1.5 1.8
-0.3

. Muc mrée du béo (m)

=2
o

-0.6

-0.9

Muc nude thue do (m)

(a)

(b)

Hinh 3: So sanh MN thiee do véi du bdo 1 gio tai Quang Phuc (a) va Cira Cam (b)

C6 thé thay rang mé hinh dy bao cho két
qua rit 4n tuong, dac bi¢t cho cac truong
hop du bao tir 1-3 gio vdi sai sb trung binh
nhé hon 0,095m va hé s NSE trén 97,8%.
Hinh 3 (a) mo ta sy twong quan chat ché gitta
két qua du bao va gia tri thuc do trong
treong hop du bao muc nudéc (MN) tram

Quang Phuc trude 1 gid, hé sd Nash 1én t6i
99,7% va RMSE chi 0,038m. Trong truong
hop du bédo trudc 4 gio va 5 gio (Hinh 5),
mic du hé sb NSE twong ddi tot (1an luot 1a
94% va 92%) nhung giita két qua du bao va
thuc do c6 chénh léch nho (1 gid) vé thoi
gian xuat hién dinh 1.
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Hinh 5: Du bdo MN 4 gio (trdi) va 5 gio (phai) tai Quang Phuc

Béng 3 tong hop cac két qua kiém dinh t6t nhat va cac thong s6 mo hinh da dugc lya chon dé
du bdo myc nudc tram Quang Phuc.

Bing 3: Két qua kiém dinh d bao muc nwéc cho tram Quang Phuc

riision | g | | Sl Mo | Shia | SE o
: liéu dau vao :
1 6 5 50 0.01 50000 0.038 99.7%
2 3 5 50 0.001 20000 0.064 99.0%
3 6 5 50 0.1 20000 0.095 97.8%
4 6 5 50 0.1 20000 0.155 94.1%
5 6 5 50 0.1 20000 0.177 92.4%

4.2. Dy bao mue nuwéc tram Cira CAm

DPdi voi tram Cira CAm, két qua kiém dinh
tdt nhit cta cac truong hop duoc thé hién
trong Bang 4 va dwgc mo ta chi tiét & Hinh
3(b), Hinh 6 va Hinh 7. Trong ca 5 truong
hop, két qua dg bdo myc nudc tram Cua Cim
t6t hon mot chit so véi két qua cia tram
Quang Phuc.

H¢ s6 NSE cua tram Cua Cam rat cao, gia
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tri NSE nho nhat 1a 94,1% khi dy béo cho 5
gi0o. Pac biét, voi truong hop du bao tur 1
dén 3 gid gia tri nay 1a trén 98%, sai sd
RMSE tuwong ung nhé hon 0,107m. Hinh
3(b) so sanh giira két qua tinh toan muc nudc
v6i thuc do khi du bao 1 gio cho thiy rang,
hau nhu khéng c6 su sai léch dang ké nao
giita gia tri du bdo va thuc do. Hé s6 NSE
1én téi 99,88% va sai sd trung binh chi xap
xi 2,7cm.
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Hinh 7: D bdo MN 4gio (trdi) va 5 gio' (phdi) tai Ciea Cam

Trong truong hgp du bao trude 4 gio va 5
gi0, mac du két qua du bao co hé s6 NSE rat
cao (97,5% va 94,1%), nhung Hinh 7 cho thiy
c6 su sai l€ch gitra gia tri dg bao va thyc do.
Tuy nhién, cac gia tri dy bao c6 xu hudéng cao

hon so v6i gid tri thuc do tai dinh 14, diéu nay
cho thay két qua mo phong c6 xu hudng an
toan hon. Khi du bao thoi gian dai, két qua du
béo s& c¢6 do chinh xac cao néu chudi sb liéu
thue do du dai.

Bang 4: Két qua kiém dinh du bao muc nwéc cho tram Cira CAm

Thoi gian Chiéu So < < <
du bgéo daidir | tram S;’ﬂ,‘:‘;‘l‘g }foié Sg;‘;‘i’;‘g Rl(\f;E NSE (%)
(gio) liéu dau vao :
1 3 3 20 0.001 | 20000 | 0027 | 99.9%
2 3 3 50 0.1 50000 | 0.043 | 99.7%
3 3 3 20 0.05 | 20000 | 0107 | 98.0%
4 3 3 20 0.1 20000 | 0.121 97.5%
5 3 3 20 0.005 | 20000 | 0.185 | 94.1%

Viéc thay do6i cc thong sé mo hinh s& anh
huong t6i két qua du bao, tuy nhién anh hudng
nay 1a khong dang ké. Viéc thay ddi chiéu dai
dir liéu dau vao (tang kich thude dir liéu tir t-2
1én t-5) khong anh huéng nhiéu téi d6 chinh
xéac cua két qua dy bao, tham chi trong mot )
truong hop con gidm d¢ chinh xac (tram Ctra

Cam). Piéu nay c6 thé giai thich dugc, vi anh
hudng cia sy thay doi muc nudc trong 3 budc
thoi gian gin nhét 1a rd rét nhit. Ngoai ra, do
kich thudc cua tap dir licu chua du 16mn, nén khi
tang cac gia tri nhu sb luong 16p 4n, sb luong
epoch hoac chiéu dai dir liéu thi d6 chinh xac
cta két qua du bao khong thay d6i nhiéu.
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5. KET LUAN

Bai bao nay dd mé ta chi tiét qua trinh xay
dung mo hinh mang than kinh LSTM dé du bao
muyc nudc song trude 1 gio, 2 gio, 3 gio, 4 gio va
5 gio tai tram Quang Phuc va Cua CAm ¢ thanh
phd Hai Phong. M6 hinh ma cAc tac gia dé xuat
khong st dung cac dir li¢u du bao mua, chi su
dung thong tin vé muc nudc thuc do da co tai
cac tram thuy van ¢ thuong luu va ha luu dé du
b4do muc nude cho 1 tram thuy van ¢ trung luu.
Cac sb liéu muc nudc co y nghia nhu cic bién
cia md hinh thay luc. Poi véi vang chiu anh
huéng cta thiy tridu, dong chay ém, nén can ca
bién trén va bién dudi khi tinh toan. Két qua
kiém dinh mé hinh cho thay sy 6n dinh va do
chinh xéc cao trong du bao. Két qua du bao muc
nude tir 1 dén 3 gio c6 hé s6 NSE trén 97,8% dbi
v6i tram Quang Phuc va trén 98% voi tram Cua
Cam. Diéu niy thé hién sy tuong quan rat 16n
gitra gia tri dy bao va gia tri thuc do.

TAI LIEU THAM KHAO

C6 thé thay rang, khong co quy tic cu thé
nao cho viéc lya chon cac thong s6 ciia md
hinh nhu hé sé hoc, s6 luong chudi, sb
luong 16p an, s6 lugng Epoch ciing nhu ciu
trac cia mo hinh. Viéc lua chon cac thong
s6 nay dua vao qua trinh thir va danh gia sai
s6. Cac thong sb6 tét nhat da dugc chon va
danh gia qua qué trinh hiéu chinh va kiém
dinh mo6 hinh.

Mang than kinh su c¢6 wu diém l1a don gian
hon so v6i cac mo hinh thuy van, thay luc, dac
biét nd c6 thé du bao cho ving bi anh hudng
cta thiy tridu trong truong hop thiéu sé lidu
dia hinh, khi ma khéng thé sir dung cic mod
hinh thuy lyc, thay van. Lic d6, m6 hinh mang
than kinh LSTM 1a giai phap tot cho viéc du
bao myc nude theo thoi gian thyc, thay thé cac
mé hinh d3 c6. Vi vay, co thé tmg dung mod
hinh nay dé canh bao lii trén cic song sudi clia
Viét Nam.
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