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Abstract: The flood warning systems and disaster mitigation in Vietnam are often lack
flexibility and difficult to access with multiple user groups. One reason is that the data for
flood prevention has not been integrated with other spatial data such as GIS, besides the flood
forecasting results by Mikell and Mike 21 have not been publicly on the www to serve those
who make decisions. In this work the authors developed a system of flood information on the
Web, which allows integration of data related to flood prevention, integrated results from
Mikell, Mike2l. E-Flood model proposed in this work based on WebGIS is an integrated
system based on a database, results from Mike are displayed on maps and flood runoff in the
basin. The rights authorization for different user groups can be accessed from the WWW, and
they can analyze online information on the flooding situation by using a number of GIS
functions. E-Flood System (Flood management software based on WebGIS technology for
Quang Nam province) initially applied to the province of Quang Nam with interactive analysis
tools and mapping technology, uses the system of client/server gives users access to detailed
spatial data related to flooding. The online tool will create favorable conditions for
adaptation, mitigation of damage due to flooding.
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1. MO DAU

Ngap lut 1a mot hién tuong tai bién thién nhién, két qua cta qua trinh tap trung nudc véi
kh01 luong 16n va tran vao cac vung dia hinh thap, gay ngap lut trén dién rong, khong chi géy
t6n hai nang né vé nguoi va cua & thoi diém do ma con tac dong ti€u cuc rat lau dai dén moi
truong sinh thai, anh hudng tryc tiép dén doi song va cac hoat dong kinh té xa hoi con nguoi.
Nghién ctru cac giai phap phong 1t lut duoc nhiéu quéc gia quan tim va hudng tiép can la su
két hop giira giai phap cong trinh va phi cong trinh. Giai phap cong trinh thuong dugc sir
dung 13 xay dung cac hd chtra, dé diéu, cai tao 1ong song... Cac giai phap phi cong trinh 1a
trong rimg, bao vé rimg; xdy dung va van hanh cic phuong an phong tranh Ii va di dan lic
can thiét khi co thong tin du bao va canh bao chinh x4c. Viéc xdy dung hé théng canh bao va
ung pho lam gidm nhe thiét hai do ngap lut 1a mot bién phap rat can thiét co thé giam thiéu tbi
da thiét hai vé nguoi va tai san.

Quéang Nam 1a mot tinh ven bién thudc ving phat trién kinh té trong diém mién Trung.
Phia Béc giap thanh phd Pa Ning; phia Pong giap bién Pong véi trén 125 km bd bién; phia
Nam giap tinh Quang Ngai; phia Tay giap tinh Kon Tum va nudc Cong hoa dan chi nhan dan
Lao. Dja hinh tinh Quang Nam tuong dbi phirc tap, thap dan tir TAy sang Pong, hinh thanh 3
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vung sinh thai: ving nai cao, vung trung du, ving ddng bang va ven blen mat khac bi chia
cét theo cac luu vuc song Vu Gia, Thu Bon, Tam Ky,... da tao nén céc tiéu viing c6 nhiing nét
dac thu nhu:

- Ving ddng bang nho, hep thudc ha luu cac song Vu Gia, Thu Bon, Tam Ky, duoc phu
sa bodi ddp hang nim, nhan dan co truyén thong tham canh la nudc va cay coéng nghiép ngin
ngay, cdy thyc pham.

- Vung ven bién da phén 1a dat cat, san xut cha yéu 1a hoa mau, trong rimg chéng cat
bay, nudi trong va danh bat hai san,... Trong qua trinh _cong nghi€p hoa thi ving nay c6 loi thé
v€ mat bang xay dyng thuan loi, gan cac san bay, bén cang, cac hé théng giao thong duong
b, duong sat va ludi dién qudc gia.

Hién tai, trong cong tac quan ly I lut, viéc dua ra cac chuong trinh phong ngua, ng
pho khi co li xay ra con nhiéu bét cap do thiéu thong tin, thleu su lién két gitra cac nganh va
dic biét 1a thiéu cac cong cu hd tro. Véi ki thuat GPS, GIS, vién tham va mo hinh cang ngay
cang c6 rat nhiéu tmg dung thyc té cu thé trong nhiéu linh vyc. Trong linh vuc phong chong
thién tai do 1t lut, cong ngh¢ tich hop vién tham, GIS va m6 hinh duoc coi nhu mét cong
nghé c6 nhiéu trién vong gitp theo ddi nhing bién dong ctia méi truong theo thoi gian, phat
hién kip thoi nhitng anh huong bét loi ciia cac hién twong thién nhién va tic dong cua con
nguoi 1én méi trudng: 1ii lut, phat hién chay rimg, nghién ctru dong dat.... va thanh 1ap ban do
chuyén dé (dic biét 1a cac ban dd bién dong mdi truong). Trong thanh 1ap ban dd ngap lut,
cong cu tich hop vién tham, GIS va md hinh mé phong cung cép thong tin bao quat trén dién
rong, chi phi lai thip, giam bot duoc mot khédi lwong 16n cong viée ma trude day khi xay dung
ban d6 lii phai do dac, quan tric va khao sat thuc dia nhung két qua lai khong cao.

Vi vay viéc sir dung cac thong tin vién tham tich hop v6i hé théng thong tin dia ly
(GIS), hé thdng dinh vi toan cdu (GPS) cing véi cac quan tric thu duoc tir bé mit va ung
dung mé hinh MIKE mé phong nham dap tmg khach quan va da dang phuc vu cong tac 1ap
ban d6 chuyén dé quan 1y 1 Iyt 1 viéc 1am can thiét.

2. TONG QUAN TAI LIEU

Nghién ctru ¢ day tap trung vao ung dung cong nghé thong tin trong bai toan khi tuong
thuy vén va phong chdng thién tai nén phan dudi ddy téng quan mot sé nghién ctru trong
ngoai nudc gan voi hudng nghién ctru nay ([1] - [7]).

Trong [2] tip trung nghién ctru cac nhan té hinh thanh va dic diém 1d ¢ hé thong luu
vue song V¢ - Tra Khuc lam co s¢ cho viée Xay dung cong nghé du bao 1l 16n va canh bao
ngép lut he thong séng V¢ - Tra Khuc. Trong cong trinh nay da su dung mé hinh HEC — HMS
dé du bao 1ii do mua vé Son Giang (song Tra Khuc) va An Chi (song V¢). Két qua tinh toan
tir HEC duogc chuyén qua GIS dé xay dung ban dd nguy co ngap lut 1am co s¢ cho canh bao
ngdp lut vung ha du.

San pham trong cong trinh [9] 1a phan mém HYDPRODB 1.0 gitp xu ly s6 liéu thuy
van vung song khong anh huong thuy tridu. Két qua chinh cua dé tai gom: phan tich, thiét ké
hé théng xir 1y s6 liéu thity van, xdy dung phan mém, nhép liéu va kiém tra hé théng.

Trong cong trinh [3], [4], [5] d& nghién ctu Gng dung cong nghé Web GIS trong cong
tac quan Iy moi trudng. Hé thong thong tin moi trudng duge dé xuat trong «cong trinh [3] dugc
dat tén 1a WINSCAN. WINSCAN la mot hé théng thong tin moi truong dé luu trir, quan 1y va
phan tich cac thong tin moi trudng va cac dit liéu lién quan t6i thanh phé Can Tho. Myc dich
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cia WINSCAN 1a nham cung cép cac thong tin méi truong can thiét cho cac nha quan 1y du
an moi truong hay cac nha nghién ctu, cac don vi va co quan phap ché. Phén mém
WINSCAN bao gom mot so module chinh nhu sau: module quan ly s6 liéu quan tric moi
truong: quan 1y tat ca cac sd liéu lién quan to1 quan trac moi truong nhu quan trac moi truong
khong khi, nuéc mat, nuoe ngam, nude thai, khi thai; module bao cao két qua quan tric moi
truong: ty dong xuat cic bao céo théng ké sb liéu quan tric theo cac tidu chi khac nhau;
module quan 1y doanh nghiép: quan 1y cac doanh nghiép, tinh hinh san xudt, tinh hinh sir dung
tai nguyén, hoa chét, nhién liéu; module bao c4o tinh hinh doanh nghiép: két xudt cac bao cdo
vé tinh hinh xa thai cta cac doanh nghiép, tinh hinh xa thai vuot ti€u chuén Viét Nam cia céac
doanh nghiép; module quan ly tin tirc: quan ly tin tac vé quan Iy méi truong, tinh hinh tu
nhién, kinh té chinh tri, x hoi, cac qui dinh nha nuéce vé mdi truong, cac thong tin vé quan ly
moi truong; module quan ly phan quyén: quan 1y cac ddi tugng tham gia sir dung hé thong,
phan cip quyén han str dung.

Nghién ctru trong [6](M0 hinh thuy van thoi gian thyc du bao la bang cach st dung GIS
va WWW) tim cach khac phuc mot sé han che hién tai ciia cdc md hinh thuy van thoi gian
thuc dugc sir dung du bao lii. Cau tra 16i 13 can phai tmg dung tmg dung GIS véi cong nghé
internet truc tuyén. Trong cong trinh di phat trién ctua mot hé théng mé hinh thuy van dua
trén Web cho phép tich hop xir 1y dir liéu mua tir mot hé thdng mang quan tric khong day.
Mo hinh phéan phéi khong gian trén nén tang GIS duoc tich hop trén co so dit liéu vao, gan
vo1 thot gian thue giap sinh ra dir liéu thiy van va chay tran trén cac luu vue. Cac dir liéu co
thé thé duoc truy cap tu bét ky giao dién WWW nao, va ho c6 thé phan tich truc tuyén bang
cach str dung mot s6 chirc nang cua GIS. Bai bao cho phép thao luén vé tiém niang sir dung hé
thong véi giao dién dau ra duoc th1et ké riéng cung cap cho nguoi dung thong tin vé thuy van
theo thoi gian thyc, hd tro ra quyét dinh khan cap. Thay vi thao luan v€ su phat trién trong
viéc mod hinh hoa thuy van de giam thiéu méi nguy hiém tir 1di, bai viét nay tap trung vao viéc
phat trién giao dién phdn mém vai ngudi dung.

Cong trinh [7] 12 mot cong trinh dién hinh nghién ctru tng dung cong nghé WebGis trong
nganh khi tuong thuy van. Vi nhan d& “Mot hé thong trén nén tang WebGIS dy bao lugng
mua chay tran va danh gia tai nguyén nudce thoi gian thuc cho Bic Kinh “ mot hé théng trén nén
tang WebGIS duoc thiét ké dé du bao luong mua, dong chay va danh gia cac nguon tai nguyén
nudc trong ché d6 thoi gian thuc cho Bac Kinh d3 duoc phat trién véi muc tiéu hd trg viée ra
quyét dinh dya trén khoa hoc giai quyet tinh trang thiéu nuéc ctng nhu giam thiéu cac mbi de
doa ngép lut do thi trong thanh phé. Hé thong nay thong qua mdt ciu tric browse server (B/S)
va két hgp cac mo hinh thiy vin phén tan va k¥ thuat WebGIS. Trong h¢ thong nay, mot mo
hinh thiy van phan tan ctia Bac Kinh duoc tich hop trén ludi kich thude ctia 1 km x 1 km va
phui toan thanh phé véi dién tich 16.400 km” di dugc phat trién va kiém chimg. M6 hinh nay st
dung phuong phap dudng cong luong mua-dong chay don gian, dé du doan dong chay, cling
nhu cac phuong phap tiép can du bao lwong mua, bdc hoi, dong chay dudi bé mat va bd cap
nude ngam. Ngoai ra, mot khung cho viéc danh gia trong ché do thoi gian thuc giup dénh gid tai
nguyén nuéc dya trén cac tram giam sat thily van va mo hinh phan tan dugc thanh lap. Cubi
cung, mot hé thong WebGIS dua trén co sé dir liéu lwong mua, tinh toan dong chay va danh
gia tai nguyén nudc trong ché d6 thoi gian thyc cho Béc Kinh di dugc phat trién trén nén tang
tich hop co so dit li€u, cac mo hinh chuyén sau va cac k¥ thuat WebGIS.

3. PHUONG PHAP THUC HIEN

Nghién ctru ndy st dung cach tiép can dugc trinh bay trong cong trinh [1] . Khai niém
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trong tAm trong cach tiép cin nay 1a hé thong thong tin — mé hinh méi trudng. Theo [1]hé
thong thong tin moi truong (Environmental Information System - EIS) duoc xay dung dé tich
hop cac loai thong tin méi truong khac nhau. Néu EIS duoc két hop véi mé hinh (model) thi
khi d6 hé nay dugc goi 1a cac Hé thong thong tin - md hinh (Environmental Information —
Model System viét tat 1a EIMS). Sy ra doi va phat trién manh mé cua GIS da mo duong cho
nhleu tmg dung GIS trong nhiéu linh vuc, trong d6 co EIMS. Viéc gin s6 liéu do dac véi ban
dd sb va cac mo hinh tao thanh mot hé thong goi 14 GIMS (Geographical Information
Monitoring System) dé phan biét véi thuat ngit quen thudc 1a GIS. Mot trong nhing chirc
nang quan trong cia GIMS la kha nang dy bdo tinh trang méi truong dudi nhitng tdc dong do
hoat dong kinh té ciia con nguoi. Tuy thudc vao loai mé hinh va muyc tiéu sir dung ctia mod
hinh ma cau tric cia GIMS va CSDL ctia chung s& khac nhau. GIMS 1a su két hop GIS, ngan
hang dir liéu va tri thire (cac hé théng chuyén gia). GIMS duoc phat trién trong nghién ciru
nay huong t61 giai quyét bai toan danh gid mirc do, pham vi ngip nuéc do mua Ii. Tir phan
tong quan tai liéu ¢ trén c6 thé khiang dinh day 1a mot huéng di twong d01 méi. DBac bi¢t viée
tich hop gitra CSDL mua, 1{, lut voi moé hinh Mikell, Mike21 trén nén WebGIS la nghién
ctru méi & Viét Nam ciing nhu trén thé gii.

Hé thdng thong tin — mo hinh E-Flood duogc dé xuét trong nghién ctru nay gom cac cac
module chinh nhu sau:

- Ngan hang CSDL ban db sé cac d6i tuong duoc nghién ctru trong dé tai nay gom dit
liéu hanh chinh, DEM, d@ li€u tram khi tuong, thiy van, do mua va dir li€u tinh todn mo
phong tich hop MIKE (Hinh 1).

- Module két ndi két qua tinh toan MIKE11, 21 v&i GIS va hién thi trén nén Web
(Hinh 1).

- Module quan 1y thong tin vé PCLB va tim kiém ctru nan.

S Classified
T hi ' DEM Dat > .
DATA opograpiie map - | Elevation Map
Mike 11
MODELLING H MIKE —
SYSTEM
Mike 21

Hinh 1. Méi lién hé giita dir liéu, GIS va mé hinh Mike trong E-Flood
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3.1. So' @b két ndi dir liu giira ArcGIS va mé hinh Mike

~ E-Flood cho phép hién thi két‘ qua Xuét ra tir Mikell va Mike21 HD cho nén vi€c xur ly
két qua tinh toan sang dang ban d6 can ung dung phan mém ArcGIS. Cac budc xu ly nay
duoc thé hién trén Hinh 2.

J

g

-
Lo y
|

il
Hinh 2. Céc bude xit Iy két qua tinh todn tir Mikel I, Mike21 sang E-Flood

3.2. Cong ngh¢ dugc sit dung

Hé théng E_ FLOOD duoc thiét ké va xay dung dua trén: Quyét dinh sé 06/2007/QD-
BTNMT ngay 27/02/2007 V& viéc ban hanh Quy dinh 4p dung chuan théng tin dia 1y co s&
qudc gia va thong tu s6 30/2009/TT-BTNMT Ngay 31 thang 12 nam 2009 cua B§ truong Bo
Tai nguyén va Moi trudng thong tu quy dinh vé quy trinh va dinh muc kinh té - k¥ thuat xay
dung co s¢ dir li¢u tai nguyén va moi truong. Cong nghé dugce str dung la Geodatabase va lap
trinh DotNetFrameWork va 1ap trinh huéng web.

4. MO HINH HOAT PONG CUA E-FLOOD

Hinh 3. Mo hinh hoat dong cua hé théng E- FLOOD
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Hé théng E-FLOOD la mét hé thong thong tin luu trir, xtr Iy thong tin méi trudng co
tich hop hé thong thong tin dia Iy nham tryc quan hoa cach thirc biéu dién. V& nguyén tic, bat
ky cong nghé xay dung phdn mém ciing c6 thé duoc ing dung dé xay dung phan mém nay
nhu Java, NET... Nhom thyc hién dé tai chon giai phap cong nghé DotNetFrameWork va
Geodatabase, SOL Server va ldp trinh huwéng web vi giai phap nay c6 nhiéu vu diém nhu sau:

Méi trudong phat trién phan mém than thién dé sir dung. Do do sau khi phan mém duoc
hoan chinh, viéc chuyén giao cong nghé va bao tri s& d& dang hon rat nhiéu so véi cac cong
ngh¢ khac nhu JAVA.

Tat ca cac thong tin vé mdi trudng, thong tin vé dja 1y... déu duoc tich hop vao co sd
dir ligu. H¢ quan tri co s¢ dir 1liéu duge chon 1a SQL Server. Trude mit, khi dir liéu it (<10
GB), dé tai str dung phién ban Express, ddy 1a phién ban mién phi nhung gan nhu day du strc
manh ciia mot h¢ quan tri co s¢ dir li¢u, dap ing dugc yéu cau vé luu trit va xur ly dir liéu cua
dé tai. Néu theo thoi gian, dit liéu ¢ phinh to ra (>10GB), c6 thé chuyén sang st dung ban
thuong mai ma khong ton bat ky chi phi 1ap trinh nao.

Ngoai ra hé théng E-FLOOD duoc xay dung theo mé hinh hudng web. Hé thong cho
phép da nguoi dung truy xudt dong thoi trén nén web. Ngay nay, da phan cac chuyén vién,
can bd nha nudc st dung may tinh va thao tac ludt web rat thanh thao. Do d6 néu mét phén
mém dugc xiy dung theo mo hinh hudng web s& gitip cho cac can bd rat dé tiép can. Va nhu
vy s€ giam thiéu nhleu thoi gian, chi phi cho viéc hudn luyén st dung. Bén canh d6 céc cong
ty, to chirc chuyén vé giai phap may chu (hosting) nhu PA Viét Nam, Mit bio . cung cap
nhirng dich vu thué may chu rat tot v6i chi phi thap. Sau khi hé thong hoan chlnh c6 thé thué
cac dich vu nay va cai dat hé thong E-FLOOD nhu mot website. Diéu nay giup cho viéc trién
khai hé théng trén dién rong dién ra d& dang hon.

CLIENT @ W Web brower C

SERVER Web Server (IIS)

Net Farmeword, Sharp Map Library

DATA

Data base
_ SQL Server

. Data System
Hinh 4. Mo hinh cong nghé 3 tang huong WEB
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Biéu miu xir Iy dir liéu, hién thi ban d?), béo cdo...
JavaScript, HTML, DHTML...

‘Web Server (IIS)
ASP NET, Sharp Map, M6 hinh MIKE

Hinh 5. M6 hinh 3 tang chi tiét héa céng nghé sir dung va dir liéu luu triv

Bén canh nhiing uu diém trén, ngay nay khi dich vu web ngay cang phat trién, cac trinh
duyét hd tro rét tot viéc hién thi bang cac cong nghé javascript, html, dhtml... gitip cho viéc
hién thi két qua cho nguoi dung rat song dong, dep.

Riéng vé& cong ngh¢ xu ly ban dd, co6 nhiéu phuong phép tiép can khac nhau. Pé tai
chon giai phap mé nguén mé vi de ding, tiét kiém chi phi va phu hop véi yéu cau k¥ thuat
ctia dé tai dat ra. Thu vién md ngudn mé duoc st dung dé xtr Iy ban db 1a thu vién Sharpmap
(http://sharpmap.codeplex.com/).

5. MO TA TONG QUAN HE THONG E-FLOOD

Quiin Iy thong tin
phong chong lut bio

Ve biin db ngap lyt
heo két qui chay md
hinh MIKE 11,21

Théng ké bio cio

Hg théng viin bin phap
lujt

Xir Iy dif ligu phong
chéng i Iyt

Biin db

Hinh 6. Lugc do chirc ndng hé thong E-Flood
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Hé théng E-Flood gdm mét sé module chinh nhu sau:
- Module quan 1y phan quyén.

- Module xtr 1y két qua tinh toan tir Mike11 va Mike21. Ban do sd trong E-Flood 13 mot
cAu trac dit liéu khong gian dugc td chuc phu hop véi muc tiéu nhiém vy, trén do thé hién céc
dbi twong duoc nghién ciru nhu vi tri do thiy van, mua thudc mang ludi quan tric qudc gia
trén luu vuc song thuoc Quang Nam.

- Module thong tin nghi¢p vu khi tugng, thuy van.
Céc chuc nang cua E-Flood dugc thé hién trén Hinh 7
5.1. Module quan Iy phin quyén
Hé théng F-Floodc6 phuc vu ba débi tuong nguoi dung chinh:
Khach

Ngudi dung bat ki dugc cung cép cac chirc ning vé thong tin, vin ban, chinh sach moi
truong thong thuong dugc qui dinh boi co quan cé tham quyén.

Cin by

Tung nhan vién duoc chi dinh c6 quyén han va nghia vu khi tham gia E-Flood. Nhom
nay gébm nhimng ngudi c6 trach nhiém cé@p nhét thong tin cho E-Flood nhu: s6 liéu quan trac.
Nguoi ndy duoc cung cip tat ca cac chirc ning ciia Khach (ngudi dung bat ki).

Quan tri (Admin)

Nguodi quan tri hé théng, chi trach nhiém vé& noi dung website. Admin dugc cung cfip
tat ca cac chuc nang cia can bd. Ngoai ra con Admin dugc cung cap cac chiic nang phuc vu
viéc quan 1y t6 chirc thong tin dir liéu, tinh dung dan vé ndi dung cho website.
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Hinh 7. Giao dién quan ly dir liéu trong E-Flood
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5.2. Co s& dir liéu ban db sb

Dit liéu ban d6 s trong phﬁn mém E-FLOOD duoc ké thira dit liéu ban dd da dugc sb
hoéa tir phan mém GIS thong dung 1a Mapinfo. Pé xay dung module quan li ban dd s trong
E-Flood, cac tac gia da xay dung module riéng sir dung ngon ngir 1ap trinh C # cho phép thuc
hién céac thao tdc co ban dac trung cua mot hé GIS nhu: phong to-thu nho, kich hoat céac ddi
tuong khong gian theo diém hay theo ving, thém-xoa-sira cac ddi tuong khong gian, thyc
hién cac phép chdng 16p thong tin giita cac dbi twong hay gitta cac 16p thong tin.
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6. KET LUAN VA KIEN NGHI

Viéc quan ly 1t lut trén nén tang WebGIS la xu thé tat yéu bai no cho phép minh bach

va phan cap quan 1y toan dién. Dién blen ngap co thé dugc quan sat tryc quan, nhanh chong.

Dié
ché

u quan trong 1 n6 gitip cho cac cap lanh dao ra quyét dinh nhanh chong, kip thot va han
duogc nhirng thi¢t hai do 11 lut gdy ra. Cac nghién ctru trén dang t1ep tuc duoc hoan thién

dé c6 thé nhanh chéng dua vao g dung trong thuc tién.

Tai
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