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Xay d"8g phan mem tich hap cong ngh' Web-GIS 
tronu canh bao som nguon nliO'c mat mila can 

vao vilng Dono bang song cmi Long · 
0 TRAN DUC THl~N 

PH~M TH! THU HUYEN, LLIU THI HONG LINH 
Vi~n Khoa hQc Tai nguyen nuoc 

Nhflng nam gan day, vi~c irng dt,mg cac cong ngh~ so dang fa xu hu(lng trfm the 
gioi, c6ng ngh~ so giup cho c6ng tac ve quan triic, d(f bao, canh bao thien tai c6 
dLl<!C cac thong tin kfp thiii va ngay cang thu~n ti~n hon trong cong tac quan ly. Trong 
nghien CitU nay, nh6m tac gia da tien hanh xay d(fng bQ c6ng Cl! nham canh bao 
nguon nLf(lc m~t mua c<;1n vao vung Dong bt}ng song Citu Long, cung voi d6 tich h<!p 
ung d1,mg c6ng ngh~ Web-GIS cho phep hien thj cac thong tin canh bao gtin lien vai 
ban d6 va tc;>a dq, giup de dang truy cqp tit xa cilng nhLI giup ngLfiii dung nAm btit 
dLl<lC cac thong tin canh bao mgt each de dang va nhanh nhat. Vi~c irng d1,mg nay 
hua ht:n mii ra hut:Jng nghien ciru, quan ly ngu6n tai nguyen nu(lc mqt each khoa hc;>c 
va phi.I h<Jp vtli th(fc tien ngu6n nut:Jc chay vao vung Dong bt}ng song Citu Long. 

Ma dau: Vung Dong bang song Ctiu Long 

(DBSCL) chiem 12% di$n tfch h/ nhien, gan 20% 
dan so, dong g6p 17% GDP ca nuoc, 47% di$n 

tfch trong lua, 56% san lu<;ing IV<1ng thl,fc, 90% 
IV<;ing g9.o xuat khfiu , 60% san pham thuy san 

xuat khau cua nuoc ta, ... Day la vung kinh te tr9ng 

diem, bao dam an ninh luang thl,fc ca nuoc nhung 

nen san xuat nong nghi$p dang dung truoc nguy 

C<1 bj ki$t qu$ do tac d<)ng cua tinh tr9ng hc;in han 
thieu nuoc xay ra hang nam vao mua kho. Nhung 

nam gan day, tf,li khu vl,fc DBSCL, tlnh tr9ng hc;in 

han thieu mtoc ngay cang xay ra khoc li$t, nhll cac 

nam 2005, 2013, 2016, 2020 da tac d<)ng den sinh 

hoc;it va san xuat cua hang tri$u ngL/oi dan. VI v~y, 

vi$c canh bao som nguon nude m~t mua c9n se 

t90 sl,f chu d<)ng trong vi~c khai thac su d1,mg nuoc, 

phong tranh hf.ln han thieu nuoc, xam nh~p m~n 
doi voi DBSCL. 

Cac thong tin ve canh bao som nguon nLfoc 

hi$n nay van con rat nhieu h<;ln che, d~c bi$t la h~ 
thong c<1 so du li~u chua du<;ic chu tr9ng , chua dap 
ung dll<;ic yeu cau trong cong tac quan ly, ung ph6 

voi thien tai. Dieu d6 gay h9.n che trong vi$c tlm 

kiem, tiep c~n va khai thac cac du li$u thong tin 

canh bao nguon nuoc. Ben C<;lnh d6, vi$c nang cao 

y thuc nguoi dan trong cong tac phong chong thien 

tai con nhieu h<;ln che, do thieu phll<1ng ti$n de 
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truyen ta i thong tin, nguoi dan khong the tiep c~n. 
truy c~p va su d1,mg du<;ic cac CSDL moi truong c6 

s~n . Chfnh vi the, can thuc day xay dt,Jng m(>t b9 

cong Cl,I nham t~n dt,rng cac th0. m<;i.nh cua cong 

ngh~ thong tin d~ truyen tai nhung thong tin canh 

bao nguon nvoc den nguoi dan, giup thu nh~n 
nhung phan hoi) dong b9 h6a cac thong tin , va hlnh 

thanh nen ca sd du li~u trong h$ thong luu tru. 

Hi~n nay, nhieu mo hinh quan ly va XU ly du li$u 

khong gian dll<;jC da d<;lng h6a Chuc nang, Cl,I the : 

Ban do so, C<1 sd du li~u ban do va h$ thong thong 

tin d!a ly (Geographic Information System-GIS). Ket 

noi ch?t che thong tin ve canh bao nguon nuoc se 

t<;lO ra m<)t Cong Cl,I ho tr<;i (Ing ph6 VOi thien tai hi$U 

qua, giup giai quyet nhung bat c~p neu tren, giup 

ket noi va chia se thong tin giua nhung nha quan ly, 

nha nghien cuu va nguoi dan. Xuat phat W nhung 

nhu cau tren , nh6m nghien cuu da xay dl,fng cong 

Cl,l canh bao som nguon nlJOC m~t mua C<;ln va vung 

E>BSCL, nham mang lc;ii nhung ti$n fch thiet tht,Ic 

trong cong tac canh bao tai nguyen nuoc. 

Phuong phap nghien cli'u 

Ph<;1m vi nghien cuu: Dong chlnh song Me 
Cong tfnh tU trf,lm thuy van Kratie t?i Cam Pu Chia 

den v! trf 2 tr<;lm thuy van Tan Chau va Chau Doc 
va song Tonie Sap thu<)c Cam Pu Chia. 
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Du li?u va phan mem s{J dµng: Trong nghien 
cuu nay, cac du fi$u thu th$p c6 nguon goc w b(> 
co so du li$u cua dV an Decision Support Framework 
(OSF) [6] va cac ban tin dV bao [7] cua Uy h(>i 
song Me Cong,. voi so li$u thuy va·n tc;ti cac trc;i.m 
Kratie , Kongpong Luong, Prek Dam, Tan Chau va 
Chau E>oc. 

De quan ly dUQC cac thong tin theo m(>t cau 
true nhat djnh giup may tfnh c6 the de dang 
dQC thong tin, chlnh SUa, them hoi[lc x6a du li$U, 
nh6m nghien cuu da su dt,J ng h$ quan tr! ma nguon 
md PostgreSQL. Day la mot h$ thong quan tr! co 
so du li$u quan h$ - doi tuc;ing c6 mt,1c dich chung, 
h$ thong co so du li$u ma nguon mo tien tien 
nhat hi$n nay, duc;ic phat trien dVa tren POSTGRES 
4.2 tc;i.i phong khoa h<;>c may tfnh Berkeley, Dc;i. i 
hoc California. 

f)e xay dl,lng cac ung dt,Jng XU ly dO' li$u khong 
gian tren internet, nh6m nghien cuu su dvng 
Mapserver la m(>t moi truong ma nguon mo cho 
phep xay dl,lng Wed Gis. N6 c6 the dU<;1c chc;i.y nhu 
1 chuong trlnh CGI ho~c thong qua Mapscript {ho 
tr<;1 nhieu ngon ngu 1$p trlnh nhu Perl, Python, ... ). 
Mapserver khong phai la mot h$ thong c6 day du 
cac di[lc tfnh cua h$ thong thong tin dja ly (GIS), va 
cOng khong phat trien theo dlnh huong d6 , 
mapserver tot nhat o diem sinh ra du li$u khong 
gian nhu (ban do, hlnh anh, du li$u vector,. .. ) tren 
moi truong web. Ngoai vi$c giup dinh vi dO' li$u 
khong gian, tc;i.o ban do d!a hlnh, mapserver c6 the 
dlnh huong nguoi dung den n(>i dung. 

Phudng phap nghien cuu 
Phuong phap thong·ke, phan tich thong ke va 

mo hlnh toan tU cac so li$u ve thuy van cua cac trc;i.m 
Kratie, Kongpong Luong, Prek Dam, Tan Chau va 
Chau Doc. Tren co sb phan tfch so li$u thuy van ket 
h<;1p voi d~c diem dia ly tv nhien, quy lu$t hlnh tha.nh 
10 , truyen 10 cua luu vvc song Me Cong truoc khi 
chay vao Vi$t Nam, nghien cuu se phan Heh va dua 
ra cac ket qua nham canh bao nguon nuoc mua cc;i.n 
vao Vi$t Nam tren luu vl,/c song Me Cong tc;i.i cac 
trq.m thuy van tren. 

Phuong phap xi'.r ly so li$u: Xay dl,l'ng co sb du 
li$u bang phan mem va quan ly va khai thac dO' 
li$u bang h$ quan tr! co sC5 du li$u PostgreSOL. Voi 
cac buoc xay dl,l'ng gom: Li$t ke, chinh xac h6a 
va ll,l'a chc;>n cac thong tin co so; xac dlnh cac thl,lc 
the, thu(>c tinh va djnh danh; xac djnh cac m6i 
quan h$ va thUOC tinh tlidng ung; xay dl,l'ng bieu 
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do mo hlnh thl,l'c the ER; chu&n h6a va thu g<;>n bieu 
do. Tu d6, djnh vl du li$u khong gian va tq.o ban 
do tren Mapserver. 

Phan tich ket qua va thao lu~n 

Xay dl,fng cau true h? thong thong tin 

De c6 the quan ly, theo doi dien bien bien 
nguon nlioc, cOng nhu dua dl1<;1c cac thong tin canh 
bao nguon nude mot each kip thoi, trl,l'c quan va de 
dang tiep c$n. Nghien cuu da xay dt,ing mot module 
quan ly, giam sat dl,l'a tren nen tang WebGis voi kien 
true nhli sau: 

Tang CSDL: Luu trO' cac ca sd dO' li$u nen, co 
SO du li$U chuyen nganh Va cac Cd SO du li$u phi 
cau true nhli thli mt,JC, fi le, anh, ... 

Tang djch Vl,J cung cap cac djch Vl,J ve du 
li$U, djch Vl,l file, djch Vl,l ban do Va CaC djch Vl,l 
nghi$p Vl,J khac nham Cung cap ChO tang L/ng dt,1ng 
su dvng. 

Tang Ling dt,1ng bao gem cac Ling dt,Jng dliQC 
thiet ke tren web. Gae ung dt,mg nay se cung cap 
cac giao di$n, chuc nang cho tling doi tuc;ing nguoi 

dung khac nhau va SU dvng cac djch Vl,l do tang 
dlioi cung cap. 

Gae doi tuc;ing nguoi dung se su dvng cac trlnh 
duy$t Web dli<;1c ket noi mc;i.ng internet de c$p nh$t 
va xem thong tin CSDL. Thong tin tU tang giao di$n 
den tang ung dl,lng CO the dliQC truyen tren kenh an 
toan, thong tin du·c;ic ma h6a de dam bao tf nh bao 
m$t, v~n toan, va xac thl,l'c cua thong tin neu can 
thiet. Ngoai ra h$ thong con cung cap cac chuc 

nang, cac Cd Che Va cac tieu chuan ky thu$t de cho 
phep ket noi voi cac h$ thong khac. . 

Trude quy mo phat trien ve KT-XH , vung 
DBSCL da va dang dung trlioc nhO'ng thach thuc 
ve quan ly nguon nlioc nham khai thac, SU dvng 
nlioc hi$u qua. f)e hoc;i.t d¢ng hi$u qua, bo phan 
mem dli<;iC xay dl,l'ng phai dam bao cac yeu 
cau: CSDL cua PostgreSQL va Web-GIS phai dl1<;1c 
thiet ke thong nhat dl,l'a tren Mapserver. Du li$u 

Ve thong tin nguon nlidc dliQC dliQC thu th~p va 
nh$p vao CSDL cua cua PostgreSQL sau d6 
dO' li$U se dUQC chia se hay cong bo thong qua 
Web-GIS va trong bQ phan mem cac CSDL se phai 
gan lien voi GIS. 

Hi$n nay, cac phan mem GIS thong dt,1ng tren 
the gioi rat m<;lnh ve XU ly cac du li$u khong gian, 
tuy nhien phan ho tr<;1 Heh h<;1p mo hlnh tinh toan g~p 
nhieu kh6 khan. Day la ly do thuc day vi$c xay dl,l'ng 
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cac phan mem tfch h<;ip mo hlnh toan va GIS de giai 
quyet nhieu bai toan ung dt,rng. Vi$c tfch h<;ip mo 
hinh toan vao cong Cl,l GIS va XU ly du li$u ve ngu6n 
mJoc trong nghien cuu da tfch hQp mo hinh toan: Mo 
hlnh ANN tfnh toan canh bao dong chay, mo hlnh 
mike tfnh toan dong Chay ChO CaC khu Vl/C bi anh 
hu&ng b&i trieu. Cac CSDL can thiet de chC;ly mo 
hinh toan bao g6m: Cac dQ li$u W cac tr(;lm khf 
tll<;lng, cac du li$u ve ml,fc nuoc, ILiu lll<;lng tC;li cac 
die!m quan trac, du li$u ve SU dt,rng nuoc, d~c diem 
dia hinh Cua khu Vl/C. 

Xay dl/ng modunle Web-GIS 

De xay dl,fng module quan Ii cac tac gia da xay 
dl,fng module rieng su d1,1ng ngon ngQ l~p trinh 
Python, Javascript va ky thu$t 1$p trlnh Web cho 
phep thl/C hi$n cac thao tac CO ban d~C trllng cua 
m9t h$ GIS nhu: Phong to-thu nho, kfch hoC;lt cac 
doi tll<;lng khong gian theo diem hay theo vung, 
them - xoa - sua cac doi tLJQng khong gian , thl,fc 
hi$n cac phep chong lop thong tin giQa cac doi 
tll<;lng hay giQa cac lop thong tin . Va cac lop thong 
tin hien th! bao gom: Vi trf tr(;lm canh bao, ml/C nude 
tC;l i trC;lm; lll<;Jng mua hi$n tai; lu<;Jng mua dl/ bao 24h 
toi, luQng nuoc den trong thang, dl/ bao lu<;Jng nuoc 
den trong 1 thang toi, canh bao ILlQng nuoc den 
trong 3 thang tOi va canh bao lllc;fng nu'oc den trong 
6 thang toi. 

Hinh 1. Ht? thong th6ng tin tai nguyen nuac 

... 

Ket lu~n 

Nghien cuu da xay dlfng thanh cong b9 phan 
mem quan ly co so dQ li$u trong d6 da ket noi dU'Qc 
cac du li$u khao sat, hi$n trC;lng va cac dQ li$u canh 
bao nguon nuoc w cac mo hlnh toan, tU d6 dua cac 
ket qua trl,fc quan len Web-GIS. 89 phan mem se 
la cong Cl) phl,IC VI) Cho Cong tac canh bao di)' bao 
tai nguyen nuoc, cOng nhu quan ty cac so li$u luu 
trQ va truy xuat bao cao d~ dang hon. 

89 phan mem dll<;lc xay dl/ng hoan toan tren 
cac cong ngh$ ma ngu6n mo do d6 giup giam chi 
phi xay dl)'ng h$ thong. Ngoai ra vi$c chia se du li$u 
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giup tang kha nang chia se da nen tang cOng nhu 

thong nhat chung dLJC!c d!nh dc;tng du li$u giUa 
cac h$ thong khac nhau. H$ thong cong g6p phan 

vao vi$c dua ra cac thong tin canh bao tU d6 la 

cd so dua ra cac giai phap gui nham nang cao hi$u 

qua SU d1,1ng nU'oc, giam thieu rui ro thien tai cho 

vung DBSCL. 

Loi cam dn: Nh6m tac gia xin chan thanh cam 

on De tai "Nghien cuu xay dtjng cong ngh$ canh 

bao som ngu6n nu'oc mua cc;tn va nguy cd hc;tn han 

cho Dong bang song Cuu Long" da ho trC! de thtjc 

hi$n nghien cuu nay. 
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BUILDING SOFTWARE INTERGRATING 
WEB-GIS TECHNOLOGY IN EARLY WARNING 
SURFACE WATER RESOURCES IN 

DRY SEASON IN THE MEKONG DEL TA 

Tran Due Thien; Pham Thi Thu Huyen; Luu Thi 
Hong Linh 

Abtract: In recent years, the application of digital 
technology is a trend in the world. This helps the 
monitoring, forecasting and warning of natural disasters 
to have timely and convenient information in management. 
In this study, a toolkit has been developed for surface 
water warning in the dry season in the Mekong Delta, 
along with the integration of Wed-GIS technology 
application, allowing to display warning information 
associated with maps and coordinates, making it easy 
to access remotely as well as helping users capture 
warning information easily and quickly. This application 
will open the direction of research and management of 
water resources in a scientific way and in line with the 
reality of water flowing into the Mekong Delta.• 
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