Xay du’ng phan mém tich hop cong nghe Web-GIS
trong canh hao sém nguon nuoc mat miia can
vao viing Bong hang songy Cifu Long
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Vién Khoa hoc Tai nguyén nudc

Nhiing ndm gan day, viéc ung dung cac céng nghé s6 dang la xu hudng trén thé
gidi, cong nghé sé gitp cho céng tac vé quan trac, dy bao, canh béo thién tai cé6
dugc cac théng tin kip thoi va ngay cang thuan tién hon trong céng tac quan ly. Trong
nghién cuu nay, nhom tac gia da tién hanh xdy dyng bé céng cu nham canh béo
nguén nudc mat moa can vao vung Poéng bang séng Ciiu Long, cung vdi do tich hop
ting dung céng nghé Web-GIS cho phép hién thi cac théng tin canh bao gan lién véi
ban dé va toa dd, giup dé dang truy cép tir xa cang nhu giup nguoi dung ndm bat
dugc cac théng tin canh bdo mot cach dé dang va nhanh nhat. Viéc ung dung nay
hira hen mad ra hudng nghién cuiu, quan ly ngudn tai nguyén nuéc mét cach khoa hoc
va phu hgp vdi thuc tién nguén nudc chay vao ving Péng bidng séng Cuu Long.

Mé& dau: Vung Déng bang song Cliu Long
(DBSCL) chiém 12% dién tich ty nhién, gan 20%
dan s8, dong gép 17% GDP cé nudc, 47% dién
tich tréng lda, 56% san lugng luong thuc, 90%
lugng gao xuét khdu, 60% san phdm thiy san
xuét khau ciia nudc ta,.. Pay la vung kinh té trong
diém, bao d&m an ninh luong thyc ca nuéc nhung
nén san xudt ndng nghiép dang dung truéc nguy
cd bj kiét qué do tac dong cla tinh trang han han
thiéu nudc xay ra hang nam vao mua khd. Nhiing
nam gan day, tai khu vuc DBSCL, tinh trang han
han thiéu nudc ngay cang xay ra khdc liét, nhu cac
nam 2005, 2013, 2016, 2020 da tac dong dén sinh
hoat va san xudt clia hang triéu ngudi dan. Vi vay,
viéc canh bdo sém nguén nudc mat mua can sé
tao syt chii ddng trong viéc khai thac st dung nudc,
phong trdnh han han thi€u nudc, xam nhap man
déi véi PBSCL.

Céc thong tin vé canh bao s6m nguén nudc
hién nay van con rat nhiéu han ché, dac biét la hé
théng co s di liéu chua duge chu trong, chua dap
ing dugc yéu cau trong cong tac quan ly, ting pho
véi thién tai. Diéu d6 gay han ché trong viéc tim
kiém, tiép can va khai thac cac di liéu théng tin
canh bao ngudn nudc. Bén canh do, viéc nang cao
y thiic ngudi dan trong cong tac phong chdng thién
tai con nhiéu han ché, do thiéu phuong tién dé
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truyén tai théng tin, ngudi dan khéng thé tiép can,
truy cap va st dung dugc cac CSDL mai trudng co6
san. Chinh vi thé, can thic ddy xay dung mét bod
cdng cu nham tan dung céac thé manh clia cong
nghé théng tin dé truyén tai nhitng théng tin canh
bao ngudn nudc dén ngudi dan, giip thu nhan
nhiing phan hoi, ddng bd héa cac théng tin, va hinh
thanh nén co s& di liéu trong hé théng Iuu tri.

Hién nay, nhiéu md hinh quan ly va x& Iy di liéu
khong gian dugc da dang héa chiic nang, cu thé:
Béan db s, co s6 dif liéu ban d6 va hé théng théng
tin dia Iy (Geographic Information System-GIS). Két
ndi chat ché théng tin vé canh bao ngudn nudc sé
tao ra mdt cong cu hd trg ing phé vai thién tai hiéu
qué, giup gial quyét nhitng b4t cap néu trén, gitp
két ndi va chia sé thong tin gilta nhiing nha quan Iy,
nha nghién cliu va ngudi dan. Xuét phat ti nhiing
nhu cdu trén, nhém nghién cldu da xay dung cong
cu canh bao sém nguén nudc mat mua can va vung
PBSCL, nham mang lai nhiing tién ich thiét thuc
trong cong tac canh bao tai nguyén nudc.

Phuong phap nghién clu

Pham vi nghién ciu: Dong chinh song Mé
Cong tinh ti tram thay van Kratie tai Cam Pu Chia
dén vi tri 2 tram thly van Tan Chau va Chau bac
va song Tonle Sap thuéc Cam Pu Chia.
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Dir liéu va phan mém si dung: Trong nghién
clu nay, cac di liéu thu thap c6 ngudn géc ti bd
cd sd di liéu clia du an Decision Support Framework
(DSF) [6] va cac ban tin dy bdo [7] cla Uy hoi
sdng Mé Cong, véi sé ligu thly van tai cac tram
Kratie, Kongpong Luong, Prek Dam, Tan Chau va
Chau Bboe.

Pé quan ly duge cac thong tin theo mét céu
tric nhat dinh giup may tinh c6 thé dé dang
doc théng tin, chinh slia, thém hoac xda di lidu,
nhém nghién ctiu da s dung hé quan tri ma ngudn
m& PostgreSQL. Pay l1a mot hé thdng quan tri cg
s@ di liéu quan hé - déi tugng cé muc dich chung,
hé théng cd s di liéu ma ngudn md tién tién
nhét hién nay, dudc phat trién dua tréen POSTGRES
4.2 tai phong khoa hoc may tinh Berkeley, Dai
hoc California.

D& xay dung céc ting dung x{ Iy dif liéu khéng
gian trén internet, nhdm nghién clu s dung
Mapserver la mét moi trudng ma nguén maé cho
phép xay dung Wed Gis. N6 ¢6 thé duge chay nhu
1 chudng trinh CGI hodc théng qua Mapscript (hd
trg nhiéu ngén ngil lap trinh nhu Perl, Python,..).
Mapserver khéng phai la mét hé théng c6 day di
cac dac tinh cla hé théng théng tin dia ly (GIS), va
cling khéng phat trién theo dinh hudng dé,
mapserver t6t nhat & diém sinh ra di liéu khong
gian nhu (ban do, hinh anh, di liéu vector,..) trén
mdi trudng web. Ngoai viéc gitp dinh vi di liéu
khéng gian, tao ban dé dia hinh, mapserver ¢é thé
dinh hudng ngudi diing dén nodi dung.

Phuong phap nghién ctu

Phudng phap théng ké, phan tich thong ké va
md hinh toan tif cac sd liéu vé thlly van cla cac tram
Kratie, Kongpong Luong, Prek Dam, Tan Chau va
Chéau Doc. Trén cd s6 phan tich s liéu thay van két
hgp véi dac diém dia ly tu nhién, quy luat hinh thanh
|t, truyén 10 cha luu vuc séng Mé Cong trude khi
chay vao Viét Nam, nghién clu sé phan tich va dua
ra cac két qua nham canh bao ngudn nudc mua can
vao Viét Nam trén luu vuc song Mé Cong tai cac
tram thQly van trén.

Phuong phap xU Iy s6 liéu: Xay dung co sé di
liéu bang phdn mém va quan ly va khai thac di
liéu bang hé quan tri co s& dit liéu PostgreSQL. Véi
cac budc xay dung gém: Liét k&, chinh xac héa
va lua chon céac théng tin ¢ s8; xac dinh céac thuc
thé, thudc tinh va dinh danh: xac dinh cac mdi
quan hé va thudc tinh tuong Gng; xay dung biéu
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dé mo hinh thuc thé ER; chuén hoa va thu gon biéu
do. TU do, dinh vi di liéu khéng gian va tao ban
do trén Mapserver.

Phan tich két qué va thdo luan

Xay dung cdu tric hé théng théng tin

D& c6 thé quéan ly, theo dbi dién bién bién
nguén nuée, cling nhu dua dugc cac thong tin canh
bao ngudn nudc mot cach kip thoi, truc quan va dé
dang tiép can. Nghién clu da xay dung mot module
quan ly, giam sat dya trén nén tang WebGis vdi kién
trdc nhu sau:

Tang CSDL: Luu trif cac co s& dii liéu nén, co
s& di liéu chuyén nganh va cac co sd di liéu phi
céu trdc nhu thu muc, file, anh,...

Tang dich vu cung cdp cac dich vu vé di
lieu, dich vu file, dich vu ban do va cac dich vu
nghiép vu khac nham cung cép cho tang (ing dung
sl dung.

Tang ung dung bao gém cac ting dung dugdc
thiét ké trén web. Cac (ing dung nay sé cung cép
céc giao dién, chiic nang cho tiing ddi tugng nguoi
dung khac nhau va s dung cac dich vu do tang
duéi cung cép.

Cac doi tugng ngudi dung sé sl dung céc trinh
duyét Web dugc két ndi mang internet dé cap nhat
va xem théng tin CSDL. Thong tin it tang giao dién
dén tang Ung dung c6 thé dugc truyén trén kénh an
toan, théng tin dugc ma hoa dé dam bao tinh bao
mat, ven toan, va xac thuc cha thong tin néu can
thi€ét. Ngoai ra hé théng con cung célp cac chic
néang, cac co ché va cac tieu chuan ky thuat dé cho
phép két ndi véi cac hé théng khac.

Trudc quy méd phat trién vé KT-XH, ving
PBSCL da va dang dung trude nhiing thach thic
vé quan Iy ngudn nudc nhadm khai thac, st dung
nudc hiéu qué. P& hoat déng hiéu qua, boé phan
mém dugc xay dung phai dam bdo cac yéu
cau: CSDL clha PostgreSQL va Web-GIS phai dugdc
thiét k& théng nhat dua trén Mapserver. D liéu
vé thong tin ngudn nudc duge dugce thu thap va
nhap vao CSDL cla cla PostgreSQL sau dé
di lieu sé dudc chia sé hay cong bo théng qua
Web-GIS va trong bd phan mém cac CSDL sé phai
gan lién voi GIS.

Hién nay, cac phan mém GIS théng dung trén
thé gidi rat manh vé xU ly cac di liéu khéng gian,
tuy nhién phan ho trg tich hgp mé hinh tinh toan gap
nhiéu kho khan. Pay 1a Iy do thic ddy viéc xay dung
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cac phan mém tich hop mé hinh toan va GIS dé giai
quyét nhiéu bai toan ting dung. Viéc tich hgp mo
hinh toan vao céng cu GIS va x{ ly dit liéu vé ngudn
nudc trong nghién cliu da tich hgp mo hinh toan: Mé
hinh ANN tinh toan canh bao dong chay, mo hinh
mike tinh todn dong chay cho cac khu vuc bi anh
hudng bdi triéu. Cac CSDL can thiét dé chay mé
hinh toan bao gém: Cac du liéu ti cac tram khi
tuong, cac di liéu vé muc nudc, luu lugng tai cac
diém quan tric, dif liéu vé sl dung nudc, dac diém
dia hinh ctia khu vuc.

Xay dung modunle Web-GIS

Pé xay dung module quén li cac tac gia da xay
dung module riéng st dung ngdén ngl lap trinh
Python, Javascript va ky thuat Iap trinh Web cho
phép thuc hién cac thao tac cd ban dac trung clia
mot hé GIS nhu: Phong to-thu nhd, kich hoat cac
ddi tuong khéng gian theo diém hay theo ving,
thém - xod - stia cac doi tugng khong gian, thuc
hién cac phép chéng I6p théng tin gilia cac doi
tugng hay gilia cac I6p thong tin. Va cac I6p thong
tin hién thi bao gém: Vi tri tram c&nh béo, muc nudc
tai tram; lugng mua hién tai; lugng mua du bao 24h
t6i, lugng nudc dén trong thang, dy béo lugng nudc
dén trong 1 thang téi, cAnh bao lugng nudc dén
trong 3 thang t6i va canh bao lugng nudc dén trong
6 thang toi.

Hinh 1. Hé théng théng tin tai nguyén nude

P e — HESHE THONG THONG TIN TA NGUYEN NUGC

e

Két luan

Nghién ctu da xay dung thanh cong bd phan
mém quan ly ¢o s& di liéu trong do6 da két ndi dugc
céc dii liéu khao sat, hién trang va cac di lidu canh
bao nguodn nudce tii cac mo hinh toan, ti dé dua cac
két glia truc quan lén Web-GIS. Bd phan mém sé
la ¢cdng cu phuc vu cho cong tac canh bao du béo
tai nguyén nude, cling nhu quan Iy céc so liéu luu
tri va truy xuét bao cao dé dang hon.

Bo phan mém dugc x&y dung hoan toan trén
cac cong nghé ma ngudn md do dé giup giam chi
phi xay dung hé thdng. Ngoai ra viéc chia sé di liéu
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gilp tang kh& nang chia sé da nén tang cling nhu
théng nhat chung dudc dinh dang di liéu gitia
cac hé théng khac nhau. Hé théng ciling gop phan
vao viéc dua ra cac théng tin cdnh bao tu doé la
¢d s8 dua ra cac giai phap giii nham nang cao higu
qua sl dung nudc, gidm thiéu rdi ro thién tai cho
vung BDBSCL.

Lai cam on: Nhém tac gia xin chan thanh cam
on Dé tai “Nghién ctiu xay dung céng nghé canh
b&o s6m ngudn nudc mla can va nguy cd han han
cho Bong bang séng Cliu Long” da hd trg dé thyc
hién nghién ciiu nay.
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BUILDING SOFTWARE INTERGRATING
WEB-GIS TECHNOLOGY IN EARLY WARNING
SURFACE WATER RESOURCES IN

DRY SEASON IN THE MEKONG DELTA

Tran Duc 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 Della,
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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