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UNG DUNG GIS VA MO HINH THUY VAN THUY LU'C MIKE
TRONG CONG TAC XAY DUNG BAN PO NGAP LUT VUNG HA DU
HO CHUA PLEIPAI KET HQP PAP DANG IALOP TIiNH GIA LAI

Nguyén Phii Quynh
Vién Khoa hoc Thuy loi mién Nam

Tém tit: Canh bdo ngap lut vung ha du hé chira va cdc thiét hai rii ro tir xd lii va sw c6 vo dap
dang la vin dé dwoc cdc cdp chinh quyén, cac nganh quan tam. Pé chii dong g phé va giam
nhe thién tai cho ving ha du thi céng tdc canh béo la khéng thé thiéu. Bai bdo nay xin trdn trong
guri dén qui ban doc phirong phdp iing dung GIS va mé hinh thiy van thiy lwc MIKE trong céng
tdc xdy dung ban dé ngdp lut cho viing ha du hé chira Plei Pai két hop ddp déang la Lép.
Tir khéa: GIS, Bin dé ngdp lut, mé hinh thiiy liec, hé chiva Pleipai, ddp ding Ia Lép.

Summary: Flood risk warning at the downstream of reservoirs is now concerned by the
authorities and sectors. To actively respond to and mitigate natural disasters in downstream
areas, flood warning is indispensable. This paper presents to the readers the method of
combining GIS and hydraulic/hydrological modelling MIKE in establishing flood maps for the

downstream of PleiPai reservoir and laLop spillway.
Keywords: GIS, Flood map, hydraulic modeling, Pleipai Reservoir, laLop spillway.

1. GIOI THIEU

Li Iyt 12 mét trong nhitng hién tuong anh huong
nghiém trong dén doi séng con ngudi. Péi véi
cac cong trinh hd chira 16m, ¢6 vai tro quan trong
thi kha nang gay I lut cho ha du cang nghiém
trong. V& nguyén tic, ho, dap thiét ké déu phai
dap ing yéu cau dam bao an toan va phu hop
Vv6i tiéu chuan an toan cua timg qubc gia. Tuy
nhién trén thuc té thé gidi va & Viét Nam da
tung xay ra xa I, vo dap gay thiét hai lon. Vi
vy can phai tinh toan dé cac nha quan 1y van
hanh dua ra cac phuong an phong chdng 1ii lut,
canh bao, dé phong va c6 giai phap xur 1y giam
thiéu thiét hai khi xa 1ii hodc su cb xay ra.

C6 nhiéu phuong phap dé xay dung ban db ngip
lut dua ra canh béo li va phuong phap mé hinh
thiy luc két hop v6i GIS 1a mot trong nhiing
phuong phép duogc sir dung phd bién nhit hién
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nay. C6 rat nhiéu phan mém mé phong thuy luc
nhu: HEC-RAS, ISIS, MIKE...[1]. M6 hinh
ISIS dugc Gng dung dé xay dung "Hé thong
canh bao i Uy hoi song Mekong" nim 2005
ciia Uy ban song Mekong[2]; md hinh HEC-
RAS duogc str dung dé xay dung "Hé hd trg truc
tuyén canh béo li cho Iuu vuc song Vu Gia -
Thu Bon, tinh Quang Nam" do Pai hoc Néng
Lam thanh phé H6 Chi Minh thuc hién[3]; Mo
hinh MIKE dugc tmg dung du béo li hé théng
song Bén Hai va Thach Han[4]. B6 phan mém
MIKE do Vién thuy Iyc Pan Mach phat trién co
nhiéu vu diém va tinh ning vuot troi. Trong
phan mém, c6 module MIKE FLOOD cho phép
md phong dong chay mot chiéu trong sdng
(MIKE 11) két hop voi dong chay tran bdi hai
chiéu (MIKE 21) va s& duoc st dung trong
nghién ciru nay. Tuy nhién, chi phan mém mo
phong thuy luc 1a chua dit ma con can dén vai
trd ciia GIS trong cong tac xir 1y tao sb liéu dau
vao, xay dung ban dd ngap va phan tich mtc do
thiét hai do ...
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Khu vyc nghién ctru 1a ving ha du hd chua
Pleipai va dap dang Ia Lop

Toa d6 dia 1y cua toan bd hop phan hd chira
Plei Pai + ddp dang Ia Lép ké ca long hd va
khu tudi co toa do dia ly:

d=13 °25°207>- 13°31°40** Vi d6 Béc
A=107°49°20""-107"56°20""Kinh d6 Déng.
Toan bo khu huong loi nim trong dia gidi
hanh chinh cua xa Ialau, xa Ia Pior, huyén Chu
Prong, tinh Gia Lai.
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Hinh 16. Ban dé vi tri khu viee nghién cuu

Céc kich ban tinh toan bao gom:

P (luu
PM
Tén kich ban lugng) (Mura)
% %
Truong hgp 1: X4 lii qua tran
Kich ban | - KBI (Lii thiét ké) 1,5 1,5
K}Rch ban 2 - KB2 (LU 0.5 0.5
kiém tra)
Kich ban 3 - KB3: Xa li ) )
van hanh tan suat 2%
Kich ban 4-KB4: Xa i cuc
O v 1
han PMF hodc 0,01% 0,01 0.0
Trudng hop 2: Ho xay ra sw ¢b (vi dip)
K}f:h E)an 5-KB5 (V& do 05 05
x01 ngam)
K}ch vban 6-KB6 (V& do 001 001
tran dinh)

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thap tai liéu

Thu thap cac tai lidu tir cac nghién ctru vé tinh
toan ngdp lut trén thé gi6i ciing nhu & Viét
Nam. Céc tai liéu lién quan duoc tong hop va
phan tich phuc vu viéc hi¢u chinh mé hinh
thuy van, thuy luc tinh ngdp 1t khi md phong
lai cac tréan i trong qué khu:

- Tai liéu vé diéu kién ty nhién, kinh t€ xa h¢i, tinh
hinh Iii lut cac nAm qua cta vung nghién cuu;

- Tai liéu lién quan vé thong s thiét ké hd, dap,
tran...cac cong trinh trén song Ia Lo va Ia Lop;

- Tai liéu dia hinh, mé hinh s d6 cao vung ha
du ho PleiPai + dap dang Ia Lop;

- Tai li¢u khi tugng thuy van tai cac tram do
Chu Prong, Ea Hleo, Ea Sup...

2.2. Phwong phiap mo hinh thiy luc

Dé mo phong thiy Iuc dong chay 1ii co thé dung
md hinh mot chiéu, hai chiéu hoic két hop ca
hai. M6 hinh mét chiéu dat d chinh xéc tot khi
mo phong con Iii trong mua ki€t khi nude chay
trong song khong tran bai. Nhung trong mua 1i
md hinh mot chiéu gap rat nhidu han ché do ¢
dong chay trén bai tran, mo hinh mot chiéu
khong thé hién duoc dung ban cht cia con li.
Néu sir dung mé hinh hai chiéu dé tinh toan thi
gip kho khan 1a khong c6 binh db 1ong song. Dé
giai quyét van dé mot cach tt nhat nhom tac gia
str dung mo hinh MIKE Flood dé tinh toan véi
su két hop cua ca mod hinh mot chiéu MIKE11
va md hinh 2 chiéu MIKE21. M6 hinh 1 chiéu
ap dung cho dong chdy trong song, mod hinh 2
chiéu mo phong dong chay tran trén bai.

Pham vi nghién ciru cia md hinh 1a hé thong
song kénh vung ha du tir sau chan dap Pleipai
va dap dang Ia Lop dén ngi ba song la Lop va
Ia Mor chiéu dai khoang 52,16 km. Dong chay
ndi ving nhap luu cua cac chi luu trén tuyén
song chinh duoc tinh toan tir mua. Cac tiéu
vung nay dong vai tro trong viéc trit nudc va
hirng nudc mura.
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a. Xay dung so do mwa dong chdy theo mé
hinh MIKE NAM

Ngép lut ha du hd chira ngoai tac dong cua i
xa tran thi lugng mua tai vung ha du cling la
mdt nguyén nhan. Luu lugng dong chay tu
mua phia ha du la dong nhap luu cho mé hinh
thuy lyc. Trong nghién ctru tinh toan nay trong
cac kich ban va truong hop tinh co xét téi xa
tran cua ho két hop véi mua dudi ha du.

Pé tinh luu lwgng dong chay do mua nhom tac
gid st dung module MIKE NAM trong bo
phan mém MIKE 11. S liéu dua vao tinh toan
la tai cac tram do Chu Prong, Ea Hleo, Ea
Sup.... Dya vao dau vao khi tuong, NAM tao
ra dugc dong chay ciing nhu théng tin vé cac
thanh phan cia tang dat trong chu trinh thuy
vin, gidng nhu sy bién doi theo thoi gian cila
luong bdc thoat hoi nuée, luong am cua dat,
lwong nap nudc ngdm, myc nudc ngam v.v...
Két qua dong chay luu vuc theo khai niém
duoc tach ra thanh dong chdy mat, dong chay
sat mdt va dong chay co ban (dong ngam).

b. Xay dung so dé thity lvc mot chiéu theo mé
hinh MIKE 11

Mo-dun MIKE 11 giai cac phwong trinh tong
hop hé phwong trinh Saint-Vernant gom hai
phuong trinh: phuong trinh lién tuc va phuong
trinh dong lwong. Hinh 2 thé hién So d6 tinh
toan thuy luc 1 chiéu trén MIKE11 cua khu
vuc nghién cuu.
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Hinh 17. So do tinh todn thity lyc 1
chiéu trén MIKE11

c. Xay dung so dé thity luc hai chiéu va tran
bai theo moé hinh MIKE 21
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Dé nghién ctru mirc d6 ngap lut cho ving ha du
h6 chira, mién va ludi tinh toan (hinh 3) dugc
chon sao cho c6 kha niang bao phu dugc toan bo
pham vi c6 kha nang bi ngdp tuong g vdi cac
kich ban tinh todn. Cac budc chinh xdy dung
m6 hinh MIKE21 trong m6é hinh MIKE
FLOOD tap trung vao viéc xay dung mién va
ludi tinh toan ciing nhu xac dinh cac thong sd
md hinh thiy lwc ctia phan bai tran.
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Hinh 18. So do tinh todn cho ving ha leu

d. Xay dung so dé thiy liwc cho hé thong song
rach theo mo hinh MIKE Flood

MIKE FLOOD Ia mdé hinh dugc tich hop tu
mé hinh mét chiéu MIKE 11 va md hinh 2
chiéu MIKE 21. Cac nhanh séng kénh ctia mo
hinh MIKE 11 dugc lién két véi cac 6 ludi tinh
toan cua mo hinh MIKE 21 hai bén bo trong
trang thai chay ty do hodc ndi két véi nhau
theo cac cong trinh. T so d6 MIKE 11 va
MIKE 21 di xdy dung & trén tién hanh xiy
dung mo hinh MIKE Flood (hinh 4).
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Hinh 19. So do tinh todn trong MIKE FLOOD
2.3. Phuwong phap phan tich GIS
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GIS dugc st dung trong nhitng nd1 dung sau:
- Céc cong cu GIS duge sir dung dé xur 1y sb
liéu dia hinh 1am co s¢ cho viéc xay dung ludi
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tinh toan cho mé hinh MIKE FLOOD

- GIS 1a cong cu dé phan chia luu vuc, xac
dinh mtrc 46 anh hudng cua tung tram mua to1
cac luu vue. D6 1a s6 liéu dau vao ctia md hinh
dong chay do mua.

- Tir nhitng dit liéu ban do thu thap thong qua
phan mém ArcGIS phan tich va téng quéat hoa
cac 16p thong tin xdy dung 1én ban d6 nén. Két
hop véi dir liéu ngap xuét ra tir MIKE FLOOD
xay dung ban d6 ngap lut ving ha du hd chira
Pleipai + dap dang Ia Lop.

a. Phdn chia cac lvu vuc tinh toan phia hg du
bang ArcGIS

Ttr dir liéu mo hinh s6 do cao (DEM) dua trén
b6 cong cu Hydrology trong phan mém
ArcGIS dé phan chia Iuvu vuc. Céac budc thuc
hién nhu sau:

Buoc 1: Hiéu chinh DEM.

Néu chua hiéu chinh DEM ¢6 thé c6 mot s6 16i
vé nhitng diém 16i hodc 16m khong mong
mubn. Vi vdy, can hiéu chinh dit liéu nay,
bang viéc str dung ham “Fill”.

I~ HI
] filled sink

Profile view of a sink before and after running Fill

—H_l i removed peak
Profile view of 3 peak before and after running Fill

Nguon: ESRI

Buoc 2: Xéc dinh huong dong chay (Flow
Direction).

Huéng dong chay cho mét pixel bat ky duoc
xac dinh trén co s& so sanh do chénh cao gitra
diém d6 véi cac diém xung quanh.

Buoc 3: Xac dinh sy tich iy cta dong chay
bang cong cu Flow Accumulation.

Sy tich Ity dong chdy cho mdt 6 nao dé trong
khu vire (1pixel) duoc xac dinh bang cach tinh

tong sd 0 ludi tap trung nudc vé 6 d6 theo
huéng dong chay (bao gdm ca truc tiép 1an
gian ti€p).
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Flow direction

Nguon: ESRI

Buoc 4: Lya chon ctrara lau vuc (Snap Pour Point).
Lua chon cac diém dya trén mang luéi tich lity
dong chdy, noi cadc nhanh nho gia nhdp vao
dong chinh hoac vi tri dac bi€t c6 cong trinh
nhu cau, dép...

Buorc 5: Xac dinh ranh gidi luu vuc (Watershed).

Duya trén hai yéu t6 1a hudng dong chay va vi
tri ctra xa (vi tri dau ra ctia mot luu vuc).

Céc luu vuc tinh toan phia ha du hd chira, dap
dang duoc phan chia dwa vao cic song sudi
chinh két qua thu dugc nhu Hinh 20:
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Hinh 20. Phan chia luu vuc trong vung nghién cuu
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b. Tinh trong s6 tram mwa dnh hiong t6i ting
tiéu luu viee nhé.

Céac tiéu luu vuc bi anh huong tur cac tram
quan tric véi trong s6 khac nhau, dé tinh duoc
trong s6 d6 nhom tac gia st dung phuong
phap da giac Thiessen vai dit liéu dau vao 1a vi
tri ciia cdc tram quan trac 1an can khu vuc
nghién cou la tram Chu Prong, Ea Hleo,
EaSup. Phuong phiap da gidc Thiessen xuat
phat tu so dd Voronoi trong toan hoc vo1 muc
dich dé tinh lwong mua binh quan trong timg
luu vuce. Pay la dir ligu dau vao tinh toan trong
mo hinh mua dong chay.

Dién tich viing dnh huéng ctia mdi tram mura
dugc khdng ché boi cac dudng trung truc cia
cac doan théng ndi lién céac tram do véi nhau.
Co s& ctia phuwong phap 1a: néu mot uu vuc c6
nhiéu tram mua thi mua tai mot diém bat ki
trén Iuu vic s& coi bang lugng mua do dac
duoc tai tram mua gan d6 nhat. V&i mdt luu
vuc ¢6 nhiéu tram do mua s& co luong
mua trung binh trén toan luu vuc 1a trung binh
cO trong sb6 cua cac luong mua tai cac tram
thanh phan véi trong sb ti 1& voi dién tich cia
hinh da giac chira tram mua do.

X=puX + u,X,+....

Trong d6: Trong s6 p; = fi/F; p, =H/F....

fi, ... cac dién tich da giac thanh phan

X1, Xo... lwong mua cac tram thanh phan

F: dién tich toan bd luu vuc

X :lugng mua trung binh cua luu vuce

Bang 5. Trong s6 anh hwéng ciia cic
tram quan trac t6i luvu vuce

Tén | Dién

lvu tich Tén tram Trong )

vuc | (km?)

LVI1 | 128,00 | Tram Chu Prong | 1,000
Tram Chu Prong | 0,890

LV2 329,06 Tram Ea Hleo 0,110

LV3 | 251,45 | Tram Chu Prong | 1,000
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Tén | Dién
lvu tich Tén tram Trong )
vuc | (km?)
LV4 | 5,33 | Tram Chu Prong | 1,000
LVS5 | 23,27 | Tram Chu Prong | 1,000
LV6 | 4,16 | Tram Chu Prong | 1,000
LV7 | 5,12 | Tram Chu Prong | 1,000
LV8 3,79 | Tram Chu Prong | 1,000
LV9 | 0,50 | Tram Chu Prong | 1,000
LVIO | 1,78 | Tram Chu Prong | 1,000
Tram EaSup 0,288
LV11 :
v 930 Tram Chu Prong | 0,712
Tram EaSup 0,856
LV12 | 24 :
v 8 Tram Chu Prong | 0,144
Tram EaSup 0,024
LV13 | 616,08 | Tram Ea Hleo 0,941
Tram Chu Prong | 0,035
Tram EaSup 0,678
LV14 | 132,66 :
v 32, Tram Chu Prong | 0,322

c. Xay dung ban dé ngdp lut
o Xady dung bdn do nén

Dt li€u thu thap c6 cac dinh dang khac nhau
va hé quy chiéu khac nhau: Ban do dia hinh ty
1€ 1/10.000 dinh dang *.dgn st dung hé quy
chiéu VN2000 véi kinh tuyén truc 108° mui
chiéu 3% Ban d6 hién trang su dung dat cua
cac xa duoc thu thap ¢ ty 1¢ 1/10.000 cling
cung trén dinh dang *.dgn st dung hé quy
chiéu VN2000 mai 3° kinh tuyén truc dia
phuong 108°30°... Dir liéu duoc thong nhat vé
mot hé quy chiéu 13 hé quy chiéu VN2000 mai
chiéu 3° kinh tuyén truc 108°.

Ban dd nén cung cap cho thiy khu dan cu nao
s€ b1 anh hudng sém nhat, noi nao co6 kha nang
thiét hai 16n nhat; chon vi tri di tan téi phai la
noi c¢6 dia hinh cao, c6 giao thong thuan ti¢n
va bd tri phuong tién pht hop dé van chuyén,
ung cuu....

o Xdy dung lop dir liéu do sau ngdp

Dir liéu xuét ra tr mo hinh thuy luc MIKE
FLOOD ¢ dinh dang *.txt, mdi gi4 tri dai dién
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cho mot 6 ludi tinh toan thé hién do sau ngap
tai vi tri d6. Dya trén cac cong cu cua ArcGIS
(Spatial Analysis tool, Analysis tool, 3D
Analysis tool...) ndi suy do sau ngap:

Dir liéu ngap duoc hién thi dudi dang raster va
¢6 thé phan nhom thanh cic ngudng gia tri
ngap khac nhau.

Dir liéu ngap sau khi dugc xur 1y két hop véi
ban d6 nén xay dung 1én ban dd ngap lut cho
ving ha du hd chua.

3. KET QUA NGHIEN CUU

Cac kich ban vé dap

o Kich ban 1 (KBI): Ho xa lii chii déng iing
Vi li thiét ké P=1,5%.

Két qua tinh toan 1a ban d6 ngap lut theo Kich
ban 1(Hinh 21).

VI TRI VONG DY AN )

fh.chu s
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s
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Hinh 21. Ban dé ngdp lut_ Kich ban 1
o Kich ban 2(KB2): Ho xd lii chii déng ing
véi lii kiém tra P= 0,5%.

Két qua tinh toan 1a ban dd ngap lut theo Kich
ban 2 (Hinh 22).
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Hinh 22. Ban d6 ngdp lut_ Kich ban 2

e Kich ban 3(KB3): Ho6 xa li vdn hanh tan
sudt P= 2%.

VI TRIVUNG DU AN

XEA Hi
AN
Y

-

SEANSRE P s

S XJIALbp %
B ]

Hinh 23. Ban dé ngdp lut_ Kich ban 3
o Kich ban 4(KB4): H6 xa li cuc han
P=0,01%.
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Hinh 24. Ban d6 ngdp lut_ Kich ban 4
e Kich ban 5(KB5): Ho xay ra s c6 vé dap
x6i ngam teng voi tan sudt P=0,5%
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Hinh 25. Ban d6 ngdp lut_ Kich ban 5
e Kich ban 6(KB6): Ho xay ra s c6 vé dap
tran dinh ting véi tan sudat P=0,01%
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Hinh 26. Ban do ngdp lut_ Kich ban 6

Bang 6. Bang thong ké thiét hai

do ngap tinh Gia Lai

H.
Kich H. CHU PRONG CHU
ban PUH
Ia Lau | Ia Pior | Ia Mor | IaLé

KBl 522 1713 | 1.130 88
KB2 500 | 1.821 | 1.182 94
KB3 487 1.813 | 1.098 88
KB4 860 | 2.609 | 1.391 100
KB5 | 1126 | 1992 | 1.305 93
KB6 | 1.146 | 2494 | 1.365 100

Bing 2. Bang thong ké thiét hai do ngép

tinh Pik Lik
Kich H. EA SUP ]
b;in . . Tong
Ia Loi Ia Lop

KBI1 150 820 4.423
KB2 156 864 4.706
KB3 148 810 4.444
KB4 174 1.003 6.138
KBS 168 726 5.410
KB6 165 954 6.223

Tir bang thong ké trén cho thiy muc do thiét
hai thong ké trén dién tich cta kich ban 6: V&
dap tran dinh va ha du c6 mua la l6n nhat

[ KHOAHOC
(6.223ha). Song trén thyuc té kich ban 5 ¢6 kha
ning gy thiét hai vé kinh té va nguoi 16n hon
mic du dién tich ngdp va do sdu ngap déu
khong 16n bang kich ban 6. Nguyén nhén 1a do
yéu t6 bat ngod, khong ludng trude, cic bién
phap tng ph6 va phong chdng s& khong kip
thoi do dién ra vao thoi diém khong c6 mua,
khong c6 dau hiéu 1a s& c6 lil.

4. KET LUAN

Canh bao ngap lut ving ha du hd chira va cac
thiét hai rui ro tir xa i va su ¢ v& dap hién
nay dang 1a van dé duoc cac cp chinh quyén,
cac nganh quan tim. H6 Pleipai + dap dang Ia
16p 1a hai cong trinh thiy loi 16n trén dia ban
tinh Gia Lai cling nhu khu vuc Tay Nguyén
mang lai rat nhiéu loi ich. Tuy nhién bén canh
nhitng loi ich dem lai thi hd chira, dap dang
phia thuong ngudn déu an chira nhirng rui ro
cho phia ha du. Dé chi dong ung phé va giam
nhe thién tai cho vung ha du thi cong tac canh
bao 1a khong thé thiéu dugc.

Duya trén cac sb liéu thu thap tac gia da tién
hanh thyc hién cong tac canh bdo It vung ha
du bang tng dung cua GIS két hop v6i méd
hinh thuy vén thity luc MIKE:

- Tinh toan kiém tra cac vin d¢ lién quan dén
thuy van;

- X4y dung md hinh thiy véan thuy luc cho
ving ha du va tinh toan cac trudng hop ho xa
1 va gip su cd v& dap...theo quy trinh van
hanh ctia hd chtra Pleipai va thiét ké cua dap
dang Ia Lop.

- Trén co so tinh toan tir cac kich ban i bang
mb hinh MIKE két hop véi GIS, xdy dung
duoc cac ban do ngap lut cho vung ha du.

- Phan tich danh gié rui ro, thi¢t hai cho ving
ngap lut ha du: dién tich ngap, cac loai hinh
dat dai bj ngap ...

Qua nghién ctru tinh toan cho thiy vai trd cua
GIS v6 cung quan trong: tir budce xtr 1y sb liéu
dau vao thyc hién tinh toan trong MIKE dén
xir 1y sd lidu dau ra caa MIKE va thanh lap
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ban d0 ngap lut. Néu chi c6 md MIKE thi
nhiém vu dit ra ciing khong thé hoan thanh ma
doi hoi sy két hop hai hoa giita mo hinh tinh
toan MIKE va GIS.

Pé canh bao lii cho ving ha du hd dap phat
huy hiéu qua cao hon cin c6 hé thong cic tram
do mua tu dong va céc thiét bi quan tric van
hanh hd chtra. Tuy nhién ving ha du hd chira

TAI LIEU THAM KHAO

hién nay chua c6 cac tram quan tric mua tu
dong nén viéc du bao dong chay phat sinh tu
mua c6 do chinh xac khong cao. Cung véi do,
c6 thé xay dung phan mém truc tuyén dya trén
co so tinh todn va xdy dung ban do ngap nhu
trén, song dugc cap nhat theo thoi gian thuc
dua trén sb liéu cua cac tram do quan trac tu
dong vé muc nuée, luu luong va mua.
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