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TOM TAT:

Viéc xay dung ban db ngép Ii cé thé
duoc thuc hién bang nhiéu phuwong phép
khac nhau, trong dé GIS va mé hinh hoa cé
thé coi nhw la phuong phép chinh duoc st
dung. M6 hinh doi héi nhiéu ngubn luc
nhung cho két qud chi tiét hon so véi
phuong phép GIS. Trén co s& danh gia vé
céc phuwong phép dang st dung hién nay dé
x4y duwng ban db ngép lut cho céc tinh Bbng
Bang Séng Ctru Long néi chung va tinh Long
An néi riéng clng nhw viéc ap dung cac
phuong phép GIS, M6 hinh 1 chiéu ISIS, mé

hinh 1-2 chiéu Mike Flood cho dia ban tinh
Long An, tac gia da trinh bay cac mat wu,
nhuwoc diém va déc biét la do tin cay cla céc
phuwong phap. Tir dé, tac gia sé trinh bay cac
thach thire hién nay trong viéc xdy dung ban
db ngép i, trong dé viéc tich hop déy di cac
céng trinh thuy loi (vi du dé, céng, 6 tri¥), kh
ndng (g phé trong diéu kién hién tai va
twong lai vao cac két qua tinh toén, mé
phdng c6 thé coi la nhiing théch thirc tiéu
biéu.

Tir khéa: Ban db ngép lut, DBSCL, GIS, Long An, M6 hinh toan.

GIOI THIEU

Kich ban quéc gia vé bién ddi khi hau cua
Viét Nam cho théy, trong diéu kién bién ddi khi
hau va muc nu6c bién dang dén 2100 theo kich
ban cao c6 thé 1én dén 100cm [1]. Pay 1a mdi lo
ngai dén thay doi dién bién ngap lut va xdm nhap
min & DPBSCL. Bén canh d6 cac lo ngai vé anh
huéng cua sy gia ting phat trién phia thugng luu
¢6 thé lam thay dbi dong chay vé PBSCL lam
anh huong dén didu kién san xuat trén dong
bang. V&i tinh trang nay, xac dinh cic cong viéc
cu thé nhu chon luya cac kich ban BPKH, muc
nu6ce bién dang, danh gia hé qua truc tiép cua nd
tir d6 ¢ cac ké hoach tmg pho, xay dung chién
luge phat trién bén viing néng nghiép va thich
tmg, di cu lao dong nham giam thiéu nguy hai

dén doi song nguoi dan, nham danh gia nhing
anh huong cuia BPKH dén tai nguyén moi
truong, kinh té xa hoi v.v.. 1a hét suc can thiét va
cép bach. Xay dung cac ban do ngap lut theo cac
kich ban trong twong lai c¢6 thé coi 1a mot ngi
dung khong thé thiéu trong cac cong tac cac kich
ban phat trién kinh té - xa hoi.

Bai bao nay tong quan vé mot s6 phuong phap
ap dung xay dung ban dd ngap lii ¢ thé ap dung
cho tinh Long An va mt s6 tinh khac trong khu
vuc PBSCL, trong d6 GIS va mo hinh hoa co thé
coi nhu la phuong phap chinh dugc sir dung. M6
hinh doi hoi nhiéu nguon luc nhung cho két qua
chi tiét hon so voi phuong phap GIS. Trén co s&
danh gia vé cac phuong phap dang sir dung hién
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nay dé xdy dung ban d6 ngap lut cho cac tinh
DPBSCL ciing nhu viéc 4p dung cac phuong phap
GIS, Mb hinh 1 chiéu ISIS, mé hinh 1-2 chiéu
Mike Flood cho dia ban tinh Long An, tac gia da
trinh bay cic mat uu, nhuoc diém va dac biét 1a
d6 tin cay cta cac phuong phap. T do, cac kho
khan hién nay trong viéc xay dung ban dd ngap
11, trong d6 viéc tich hop day du cac cong trinh
thuy loi (vi du dé, cbng, 6 trir), kha niang thich
nghi cua xa hoi trong diéu kién hién tai va tuong
lai vao cac két qua tinh toan, md phong c6 thé coi
1a nhitng thach thirc tiéu biéu

PHUONG PHAP XAY DUNG BAN PO
NGAP LUT

Co so dir liéu xay dung ban db ngap lut

Tuy thudc vao timg phuong phap ma yéu cau
mirc do chi tiét cia co sé dit liéu khac nhau, co
thé ké dén mot sb dir liéu quan trong can phai c6
bao gom:

M6 hinh sé d6 cao khu vuc: M hinh sb do
cao cung Cép cao do dia hinh trén toan khu vuc.
Dit liéu do cao co thé & dang 6 ludi vudng (grid)
hay ¢ dang da giac (TIN, vector). Nguon dir liéu
dé xay dung mo hinh s6 do cao c6 thé 1a tir ban
d6 dia hinh, tir cc anh vién thim nhu tir anh vé
tinh (SRTM, ASTER, SPOT), anh chup tr may
bay (khong anh, Lidar), hay tir sé liéu cao do
dugc thu thap tir phuong phap dan truyén cao do
truyén thong hoic hién dai (vi du: DGPS —
Differential Global Positioning system). M6 hinh
s6 d6 cao c6 thé 1a mo hinh sb dia hinh (Digital
Elevation Model) hay mé hinh s6 dia vat (DSM —
Digital Surface Model) [2]

S6 lidu diéu tra vét 1a trong khu vuc

S6 liéu khi tugng, thuy van (muc nude, luu
lugng), dir liéu dia hinh day song

S6 ligu lién quan dén cong trinh thuy loi (dé
bao, cong, dap, 6 chira ...)

Céc ban d6 phan b sir dung dit, co so ha ting
Phwong phap diéu tra, két hop GIS

Trén co s& khao sat khu vuc, diéu tra cao do,
vi tri cac vét 1i tir d6 xac dinh ving ngap bing

phuong phap noi suy khong gian. Sau d6, két hop
V6i cac s liéu tir mo hinh sé do cao dé xay dung
ban do phan ving ngap lut.

Trong diéu kién khong c6 cac sb lidu khao sat,
dbi vai mot sé khu vuc ven bién, dé xay dung
ban d6 ngap do nudc bién dang, mot sb tac gia
chdng 16p tryc tiép mé hinh s6 d6 cao va muc
nudc bién dé xay dung ban dd phan ving ngap
lut [3]. (vi du: Phan mém SIMCLIM ciing cho
phép thuc hién cong tac nay trén co s¢ tich hop
céc kich ban nuéc bién dang)

Phuong phép vién thim

Phuong phép vién tham thuong chi duoc ap
dung dé xay dung cac ban d6 ngap li da xay ra
trong qua khir. Tu lidu anh vién tham c6 thé gdom
cac anh v¢ tinh cha dong (vi du anh radar), anh
may bay duoc ghi nhan trong thoi diém ngap lut.
Sau d6 s€ dugc xu ly va khoanh vung ngap.
Tuong tu phuong phap diéu tra, GIS, trén co so
so két hgp md hinh sé do cao, s6 lieu quan trac
myc nuéc khu vue, ta ¢ thé xdy dung ban do
phan viung ngap lut.

Phwong phap mé hinh
Mé hinh thiiy luc 1 chiéu két hop GIS

Phuong phap mé hinh 1 chiéu két hop GIS
duogc ap dung theo 2 budc

Budc 1: Xdy dung md hinh thiy luc 1 chiéu
cho cac mang séng sudi, dong chay chinh trong
khu vie. M6 hinh can dugc kiém dinh véi sb liéu
thuc do

Budc 2: Noi suy két qua tinh toan cao do muc
nuéc tir md hinh thay luc vao mé hinh sb d6 cao.

Mot s6 mo hinh 1 chiéu duoc ap dung rong rai
hién nay tai ving PBSCL dé xiy dung cac ban
dd ngap lut nhu MIKE 1 [4], ISIS [5], VRSAP
[6], HydroGIS [7].

MGé hinh thity lyc 2 chiéu

Mo hinh thuy lyc 1/2 chiéu duoc su dung c6
thé bao gom mo hinh 2 chiéu (full 2D) cho toan
bo khu vuc ngap lut hay két hop mé phong thiy
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lyc 1 chidu cho dong chay trén song va mé phong
2 chiéu khi nuéc song tran bo (1/2D). Thiét lap
mo hinh 2 chiéu doi hoi s liéu chi tiét hon mo
hinh mét chiéu (vi du ngoai mé hinh s dia hinh,
can phai c6 mo hinh sb dia vat). Tuy nhién, ngoai
viéc xdy dung ban d6 phan ving ngap lut, mo
hinh 2 chiéu con cho két qua chi tiét hon mé hinh
mot chidu nhu ban d6 phan b van toc dong chay,
ban d6 canh bao ving nguy hiém (van téc dong
chay x d0 siu) phuc vu cac cong tac phong chng
thiét hai do Iii gay ra. Mot s6 mo hinh 1 chiéu
dugce ap dung rong rai hién nay nhu MIKE 21,
MIKE FLOOD (tich hop MIKE 21, MIKE 11),
SOBEK, TELMAC.
KET QUA
Co sé dir liu xay dung ban d6 ngip lut tinh
Long An

Tinh Long An nam & khu vuc dia 1y chuyén
tiép tir Dong Nam bd sang Tay Nam b, vira nam
& khu vyc Tay Nam bd, ddng bang séng Cuu
Long (PBSCL), vira thuéc Ving kinh té trong
diém phia Nam (VKTTDPN). Phia Pong giap
v6i TP.HCM; phia Béc giap véi tinh Tay Ninh va
Vuong qudc Camphuchia vai duong bién gidi dai
137,7 km, véi hai cira khdu Binh Hiép (Maoc
Hoéa) va Tho Mo (btac Hugé); phia Tay giap voi
tinh Dong Théap va phia Nam giap véi tinh Tién
Giang. Dién tich ty nhién cua toan tinh Ia
4.492,397 km2, bang 1,43% so véi dién tich ca
nudc va 11,78% so dién tich cta ving PBSCL.
Hang nam lii thuong d6 Vé cac huyén phia Béc
thuoc khu vic Dong Thap Mudi, bit dau tir dau
hoic trung tuan thang 8 va kéo dai dén thang 11.
Trong thoi gian nay mua tap trung véi lugng va
cuong do 16n nhat trong nam gy kho khin cho
san Xuat va doi séng. Lii dén tinh Long An cham
va mic ngap khong sdu nhu dau ngudn nhung
thoi gian ngdm 1i 1au hon.

Long An chiu anh huéng cua ché do ban nhat
triéu khong déu cua bién Pong qua cira song Sodi

Rap. Thoi gian 1 ngay triéu 1a 24 gio 50 phut,
mot chu Ky tridu 1a 13 + 14 ngay. Ving chiu anh
huong caa triéu nhiéu nhat 13 cac huyén phia
Nam quéc 16 1A, ddy 1a noi anh huong man tir 4
+ 6 thang trong nim. Triéu bién Pong tai cira
song Soai Rap co6 bién do 16n tir 3,5 +~ 3,9m, da
xam nhdp vao siu trong ndi dia voi cuong dod
triéu manh nhat 1a mua kho khi nudc bd sung dau
nguon cho 2 séng Vam C6 Pong va Vam Co Tay
rat it. Bién do triéu cyc dai trong thang tir 217 +
235 cm tai Tan An va tir 60 =~ 85 cm tai Moc
Hoa.

Co s¢ dir liéu phuc vu cho viéc xay dung ban
dd ngap lut cho dia ban tinh Long An bao gom:

Mo hinh s d6 cao duoc xay dung tir ban d6 ti
1€ 1: 5.000 cho toan bo tinh

S6 liéu cac tram khi twong — thiy van trén dia
ban tinh va khu vuce 1an can

Céc 16p ban d6 thuy hé, dia hinh, giao thong,
sir dung dit ...

Toan bd cac dir liu khong gian dugc quan ly
bang phan mém ARCGIS 10.0
Phwong phap vién thim

Tu liéu dugc st dung trong la anh radar thu
nhan tai cac thoi diém trong hai nam 2000 va
2007 [8].

Bang 1: Loai hinh va déc tinh anh radar dugc st

dung [8]
6 ca Ngay thu P phan giai .
B§ cim nhan Kkhong gian (m) Ghi chu
RADASAT - 1 11/09/2000 50 Thmldlem
RADASAT -1 | 25/09/2000 50 Thi’izdiém
ENVISAT Thoi diém
ASAR WS 18/09/2007 150 3
ENVISAT Thoi diém
ASAR WS 23/10/2007 150 A
ENVISAT Thoi diém
ASAR WS 27/11/207 150 A

Quy trinh xir 1y anh radar dé xay dung ban db
ngap 1i va két qua xay dung ban d6 phan ving
ngap li tinh Long An duoc thé hién trén hinh
dugc thé hién trong hinh 1.
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Hinh 1: Quy trinh rat trich ving ngap 1 tir anh radar (hinh trai) va ban d6 ngap i tinh Long An tai nim 2000,
2007 [8]

Phwong phap GIS

Mot dic trung rat quan trong cua tinh Long
An 13 vai trd cua cac tuyén dé bao trong viéc
ngan 1, dac biét 1a cic huyén phia Pong Nam
(Can Pudc, Can Giugc). Viéc xay dung ban dd
ngap lii bang phuong phap GIS (4p dung cho
huyén Can Giudc) bao gdm cac budc:

Dua trén sd lidu cao trinh mue nuée 1d nim
2000 tai cac tram thay, hai van gin khu vuc
nghién ctu, ndi suy cao trinh myc nudce 14 trén
dia ban huyén Can Giudc theo myc nudc bién
dang:1 m; 1,2m; 1,6 m; 1,8 m; 2m; 2,2 m

Hiéu chinh mé hinh sé d6 cao huyén Can
Giuoc (DEM): Dua trén cac sb lieu dé, duong
giao thong, song, ho, kénh , rach, cbng, dap thu
thap duogc va s dung cac cong cu trong phan
mém ArcGIS Desktop 10 hiéu chinh, b4 sung
duong bao (tuyén duong, cao trinh) trén 16p
DEM 1.

Két hop cac 16p cao trinh myc nude lii da xay
dung & budc 1 va 16p mo hinh sé do cao (DEM1)
dé xay dung cac kich ban ngap.
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wem- High : 2

-Low : 1.

Hinh 2: Chiét tich 16p thong tin dé bao (hinh trai) va két qua phan ving ngap theo cac kich ban cao trinh dinh 13 1a
1.6, 1.8, 2, 2.2 m (hinh phai).

Phuwong phap mé hinh
M@ hinh 1 chiéu két hop GIS

M5 hinh 1 chiéu ISIS duoc sir dung dé tinh
toan thuy lyc [5]. Két qua tinh toan thuy hrc cho
toan ving PBSCL duoc chong véi mé hinh s6 do
cao 5x5m (dia ban tinh Long An) dé xay dung
ban db phan ving ngap lut.

Mb hinh ISIS dugc xdy dung va kiém dinh
cho truong hgp 14 ndm 2000. Viéc tinh toan,
phéan vung ngép 1t do anh huéng BDKH, MNBD
duoc thuc hién theo cac kich ban sau bién thugng
Iwu va ha lvu khac nhau.

Hinh 3: Phan viung ngép lut tinh Long An cho tran 12 2000 (hinh trai), kich ban BDKH, MNBD (hinh phai)

MGé hinh 2 chiéu két hop GIS

MBS hinh 1, 2 hiéu MIKE FLOOD (MIKE 11,
MIKE 21) dugc tng dung dé tinh toan thuy lyc
va xdy dung ban db phan ving ngap lut cho khu
vuc huyén Can Giudc. Do khu vuc Can Giugc
khong c6 s liéu do thuy van.Viée xay dung cac

diéu kién bién mé hinh duoc chiét tach tir két qua
mo hinh ISIS, dugc trinh bay trong muc 3.4.1. So
db tich hgp MIKE 11, 21 va két qua tinh toan cho
1 kich ban BPKH va MNBD khu vyc huyén Can
Giugc duogc trinh bay trong hinh 4.
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Hinh 4: Tich hgp m6 hinh MIKE 11, MIKE 21 (hinh trai), két qua tinh toan ving ngép lut (hinh phai)

THAO LUAN VA KET LUAN

Phuong phéap vién tham: Cho két qua tuong
dbi khach quan, nhanh vé ving ngap lii trong qué
khtt. Tuy nhién, cong tac xir Iy doi hdi phai co
kién thic chuyén sau vé ky thuat vién tham ciing
nhu doi hoi ¢6 su kiém dinh két qua. Khong thé
du bao cho twong lai xa.

Phuong phap GIS: Cho két qua tuong ddi
nhanh, sau khi chuan bi co s¢ dir lidu tét. Tuy
nhién, van con han ché khi ap dung déi voi
nhitng ving c¢6 ché @6 thuy lyc phuc tap, nhiing
ving ¢6 nhiéu twong tac cta con ngudi (dé bao,
cong, dap ...)

Mo hinh thuy lyc 1 chiéu két hgp GIS: Pugc
sir dung phé bién. Tuy nhién, vai tro cia cac khu
chira, dé bao trong ving ngép lii van chua duoc
thé hién trong mé hinh. Ngoai ra, khi nghién ctru
chi tiét tic dong cua cac cong trinh thuy loi dbi
v6i mot khu vuc cu thé, phuong phap nay ciing
¢6 nhirng han ché nhit dinh [9].

MBS hinh thuy lyc 1, 2 chiéu cho két qua tinh
toan chi tiét. Tuy nhién, ddi voi cac mo hinh nay
doi hoi phai chuan bi dir liéu chi tiét, thoi gian
tinh toan lau. Cai thién toc do may tinh khi su
dung mé hinh nay bang céac k¥ thuat tinh toan bac
cao (high performance computing) hay tinh toan
song song (parallel computing) dé nang cao hiéu
gqua mo hinh .

Co so dir ligu xay dung ban d0 phan ving
ngap lut ving DBSCL: Hién nay, hé théng ban

dd nén dia hinh, thiy van co ban ty & 1/5000
theo hé toa d6 Quédc gia VN-2000 phu tram 13
tinh ddng bang séng Ctru Long duoc thyc hién
trong khuon kh6 Dy an “Xay dung co s¢ dit ligu
hé thong thong tin dia hinh — thay vin co ban
phuc vu phong chéng 1i lut va phat trién kinh té
— x4 hoi dong bang song Ctru Long”, ¢6 thé coi la
CSDL phuc vu xay dung ban d6 phan ving ngap
lut tot nhat c6 duge. Tuy nhién, dir liéu mat cat
song van con chwa dugc dong bo miac du kha
ning bién d6i long dan trong nhimg nim qua la
rat cao. Bén canh do, sé liéu cac tram thiy vin
trong vung van con han ché dan dén do tin cay
cua s lidu trong cac phwong phép tinh toan van
1a mot trong nhirng tro ngai I6n nhat hién nay.

Bai bao thé hién mot sé két qua dugc thuc
hién trong khuon khé dé tai nghién ctru khoa hoc
“Nghién ctru tic dong cua bién dbi khi hau, muc
nudc bién dang dén co s¢ ha tang, phat trién kinh
té - x4 hoi tinh Long An va dé xuét cac giai phap
{mg phé”. Pay ciing chi 1a cac két qua budc dau
ciia dé tai nén ciing con co nhitng han ché nhat
dinh. Tuy nhién, muc ti€u cta bai bao la nhim
tong hop mot s6 phuwong phap nhim xay dung
ban do ngap lut. Bai bao ciing da cung cap mot sb
wu nhuoc diém cua cac phuong phap lam co s
cho viéc thao luan nhim chon lya phuong
phuong phap st dung thich hop.
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Some methods on flood inudation
mappings for Long An province under
climate change and sea level rise

e Nguyen Hong Quan

Institute for Environment and Resources, VNU-HCM

ABSTRACT:

Mapping flood inundation can be done by
different methods, of which GIS analysis and
flood modeling can be considered as the
most popular ones. The modeling approach
often requires more data but produce more
detail results comparing to the GIS. Based
on the assessment of current applied
methods for building flood inundation map in
the Mekong delta provinces in general and
Long An in particular as well as based on
some recent results of using GIS, 1 D ISIS
model and 1-2D Mike Flood model applied in
Long An province, the author show

advantages as well as disadvantages of
each methods and especially the results’
confidence. As the result, the author
presents some challenges in mapping flood
inundation maps under climate change and
sea level rise. Integrating hydraulic
construction (e.g. dyke, sluice, storage
areas) and adaptation measures in the
current and future in the analysis are typical
challenges.

Key word: Mekong delta, Flood map, GIS, Long An province, Modeling.
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