KHOA HOC CONG NGHE

XAY DUNG CONG NGHE TiNH TOAN VA THIET LAP
BAN DO NGAP LUT TiNH ViNH PHUC

TOM TAT

Pao Ngoc Tuin!, Vii Phuong Nam!, Buii Quang Tuén!,
Nguyén Quang Quyén’, Lé Vin Tuin!

Vinh Phuc 1a mot trong nhimg tinh déng biang Viét Nam, hang nam chiu anh huéng cac tran li gay tng
ngap, gay thiét hai nhiéu vé kinh té - xa hoi, dan cu trong viing va uy hiép thanh phé Vinh Yén. Nhim muc
tiéu xay dung mot cong nghé méi, tinh toan va thanh lap ban dé pham vi ngap lut theo ting cap thoi gian
ngap tuong g voi cac cap li dé tir d6 co thé dua ra nhitng phuong 4n (cong trinh va phi cong trinh) nhim
phong chong va giam thiéu thiét hai hodc phuc vu cho cong tac tmg pho thién tai & cap dia phuong, nghién
ctru nay da dua ra mot cong nghé tinh toan thong qua cong cu mo hinh va 1ap trinh chuong trinh (bao gém:
MIKE NAM, MIKE 11, MATLAB, ARCGIS (PYTHON), cac chuong trinh duoc két noi voi nhau va tu dong
hoéa dé xay dung ban do ngap lut mot cach hop ly, mat it thoi gian va chi phi thap. Cong nghé nay c6 thé ap

dung cho cac luu vie song, cac tinh.

T khéa: Bin do ngap lut, MIKE, MATLAB, ArcMAP, Python, tinh Vinh Phic.

1. BAT VAN DE

Vinh Phuc trong twong lai 1a do thi cép I, tuy
nhién van dé la lut da va dang xay ra thuong xuyén
gay hau qua nang né vé kinh té cting nhu cudc song
ctia nguoi dan. Chinh quyén tinh Vinh Phuc ciing da
dé ra cac bién phap dé kiém soat la lut, dong thoi cac
t6 chitc nuoc ngoai nhu JICA, ADB, v.v...da dau tu
mot so6 hang muc cong trinh, tuy nhién la lut van
thuong xuyén xay ra. Do ¢6 muc tiéu ctia nghién ctu
nay sé dua ra mot phuong phap ti€p can mai dé xay
dung ban do6 ngap lut cho tinh Vinh Phuc.

Hién nay c6 rat nhiéu cac mo hinh duoc xay
dung dé mo ta ngap lut nhu SOBEK, MIKE FLOOD,
HECRAS, v.v...tuy nhién thoi gian va kinh phi dé
thuc hién la twong doi nhiéu. Vi du dé xay dung duoc
ban d6 ngap lut dung mo hinh MIKE FLOOD sé mat
khoang 10 ngay dé tinh toan voi thoi doan mo phong
1 thang va khong dua ra két qua thoéa dang (chi cho
két qua muc nudc 1on nhat toan thoi doan chit khong
cho két qua muc nuoc theo timg cap thoi gian ngap)
va kinh phi xay dung mo hinh twong déi 16n (mua
may tinh cau hinh cao, thiét 1ap moé hinh, v.v...). Qua
trinh két n6i mod hinh 1 chiéu (MIME 11) va mo6 hinh
2 chiéu (MIKE 21) tuong d6i phic tap va mat rat
nhiéu thoi gian. Mat khac hién nay khi quy hoach,
thiét ké cac cong trinh thiy loi déu phai xem xét dén
chu ky lap lai cta la (cap li). Do d6 nghién cttu nay
sé dua ra cong nghée moi dé xay dung ban do ngap
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lut véi thoi gian va kinh phi han ché nhung van dam
béo tinh chinh xac, phu hop.
2. PHUDNG PHAP VA NOI DUNG NGHIEN CUU

Xay dung cong nghé thanh lap ban d6 ngap lut
mot cach linh hoat, dé st dung, thoi gian tinh toan
ngan, chi phi thap tuy nhién van dadm bao cac tiéu chi
bao gém:

- Mo phong duoc qua trinh tiéu thoat nuéc
cho toan b6 mang ludi song truc chinh/cap 1 trong
pham vi tinh Vinh Phuc va gén vé6i he thong song 16n
ctia vung Bac bo (song Cau, song Pho Day, song
Hong).

- Mo phong dong chay tiéu thoat bé mat, luu
lwong dong chay, kénh dan, hé, tram bom, v.v...

- Tinh toan véi cac chu ky lap lai cua la.

- Pam bao do chinh xac vung bi anh hudong do
ngap lut gay ra.

Dé d@ap tng cac muc tiéu trén da stt dung mot so
cong cu va chuong trinh nhu sau dé tinh toan:

- Str dung mo hinh thuy luc 1 chiéu MIKE 11
trong b6 mo6 hinh MIKE ctia Vién Thay luc Pan
Mach (DHI). M6 hinh nay hién dang rat pho bién va
st dung trong cac nghién cttu trong va ngoai nuéc.
La mot mo6 dun thuén tién trong viéc két noi voi cac
mo dun nhu: Mua dong chay (MIKE NAME), mé
hinh thay luc 2 chiéu (MIKE FLOOD), mé hinh tiéu
thoat do thi ( MIKE URBAN), v.v...
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- St dung mé hinh mua dong chiay MIKE
NAM tinh toan luu lwong cho cac bién ctia mo6 hinh
thay luc 1 chiéu MIKE 11.

- Viét ma chuong trinh trong MATLAB dé tinh
toan muc nudc theo cac cap thoi gian ngap tuong
ung voi cac chu ky lap lai cta la.

- Viét ma chuong trinh PYTHON trong
ARCMAP dé xay dung ban dé6 ngap (ban d6 do sau
ngap, ban dé pham vi ngap) theo cac cap thoi gian
ngap tmg vai cac chu ky 1ap lai cua la.

MG hinh Mira -Dong chiy

MIKE NAM = Tinh toan lwu lweng cho cac khu tiéu
=\
DHI")
M6 hinh Thity lue 1 chiéu (D)
M I K E 1 1 = Tinh todn mé phong myc nurdrc va lwu lwong doc song, kénh
A = Tinh todn muc nuée tai céc khu tiéu
DHI"
y .
Moi trwong tinh todn so va ldp trinh
MATLAB

- Lép trinh tinh todn mye nuc tai cic khu tiéu theo cac

cap thevi gian ngap (mgvéi cic chu ky I3p lai cia I

A
ARCGIS
gArcGIS' €2 oion

* Xy dungban d8 ngip lut t thai gian ngip
(g véi cic chu ky l3p lai cda 1

Hinh 1. So 6 cong nghé tinh toan ngép lut
3. GI01 THIEU VUNG NGHIEN CUU

Tinh Vinh Phuc c6 ranh gi¢i phia Bac giap tinh
Thai Nguyén va Tuyén Quang, phia Tay giap huyén
Lap Thach, phia Poéng va Nam giap tha d6 Ha Noi.
Ving nghién cttu bao gom 7 don vi hanh chinh,
trong d6 c6 thanh pho Vinh Yen, thi xa Phuac Yén va
5 huyén: Tam Duong, Tam DPao, Binh Xuyén, Vinh
Tuwong, Yén Lac. Pia hinh viing nghién cttu c6 huéng
doc tir Tay Bac xuéng Pong Nam, c6 cao do twong
doi phuc tap voi cao do phd bién 300 = 700 m; phia
Nam va Dong Nam la ving dat thap, triing c6 cao do
10 + 12 m; con lai 1a cac viing trang giap voi dé song
Héng c6 cao d 5 + 8 m. Ving nghién cttu nam trong
vung khi hau nhiét d6i gi6 mua, néng 4m. Luong
mua phan bo khong déng déu theo khong gian va
thoi gian. Luong mua chu yéu tir thang VIIX (chiém
75 + 85% tong luong ca nam). O mién nui lwong mua
16n hon vung déng bang trung du trong d6 1.574,8
mm tai tram Vinh Yén dac trung cho viing dong bang
va trung du va 2.439,4 mm tai tram Tam Pao dic
trung cho vung ndai.

Mang lu6i song sudi ving nghién ctru kha day
(trung binh 0,5 km/km?). Trong viing c6 cac con
song 16n nhu song Phan, song Ca Lo va cac song
nhanh nhu song Cau Bon, song Tranh, ....

Cha giai
w— LU VUC 8819 Phan, séng C4 LO
=== Khu vy d&t x4y dung 66 thi

S 8bng, kénh
bé
® Tram bom (tiéu Ung)

Hinh 2 . Mang luéi séng chinh viing nghién ctru
e  Dia hinh cao do dat

Theo bang 1 tng vé6i cao d6 +8,0 m la muc nudc
ld thuong xuyén trén song Phan (Lac Y), néu chi tap
trung vao tiéu tu chay thi toan viing c6 gan 7000 ha
c6 nguy co bi ung ngap. Dién tich c6 cao d0 mait
ruong (5,0 = 6,0 m) tap trung chu yéu & khu vuc ddm
Vac, Lac Y-Sau Vo va khu tieu Pam Lang.

Bang 1. Phan bé dién tich theo cao d¢ tu nhién cia

vung nghién ctru
. | Phan bé dién tich theo cao
Cao do .
@ o o Be)
Tong|B1| B2 | B3 | C
4 143 83 | 59
5 468 4 | 296 | 168
6 1421 19 [1019] 383
7 3698 48 12710 939
8 6966| 8 | 177 |4655|2127
9 13118 22 {1003 |8741 {3352

10 21838 89 |4751 125354462
11 28412722 |7854 145475290
12 B28091679 9789 15483 5858
13 B624825441104916258 6397
14 B809831361134316735 6884
15 B962837041140417059 7461
Ty nhién710018806114721960081124
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o Muali tap trung

Cac tran mua v6i cuong d6 1on (Vinh Yen: 332
mm ngay 31/X/2008, Phuc Yén: 400 m ngay
31/X/2008) va thoi gian kéo dai 35 ngay. Hién tuwong
lii trong 1t x4y ra da gay nén tinh trang ngap ung kéo
dai. Cac tran mua 16n dién ra trén dién rong, 1 tir
Tam DPao don vé rat nhanh khién cho khu vuc dong
bang khong tieu thoat duoc gay tinh trang tng ngap.

o Chédo dong chiy

Do dia hinh song c6 dic thu riéng nén ché do la
song Phan-Ca Lo rat phtre tap. Cac phu luu bo ta co
dia hinh luu vuc 1a swon doc, long song ngan nén li
lén nhanh, xuéng nhanh. Nguoc lai bén bo hitu do dia
hinh thap va triing nén luong la trén luu vuc don vé
thuong gay ung lut tai cho va kéo dai. Mat khac do
anh huong cua li song Cau ciing gay ra ing ngap, khi
muc nuoc trén song Cau tai Phuc Loc Phuong dang
cao lam anh hudéng dén kha nang tiéu thoat tu chay.

o Hé thong cong trinh

Nang luc ctia cac hé thong cong trinh nhu: cong,
dap, tram bom, v.v... chua dam bao yéu cau va nhu
cau thuc té do cong tac quan ly van hanh con yéu
kém va chua déng bo (vi du : hé thong thuy loi viing
nghién ctru do 3 don vi quéan ly nén viéc phan quyén,
phan cap chua ro rang, ché tai trong linh vuc quan ly

hé thong thiy loi con thiéu; cac hé chira nhu Pai Lai,
Thanh Lanh Xa Huong duoc khai thac phat trién du
lich 1a trai véi thiét ké ban dau, chua cht dong kiém
soat trong viéc xa li hdé chta trong van hanh tiéu
thoat chung, v.v...).

e 7inh hinh ung ngdp

Trong vung nghién ctu cé 20/25 nam luu vuc
song Phan-Ca Lo bi anh huéng tng lut va méi nam
thuong c6 13 dot ung. Khi c6 mua 16n muc nudc
song Phan dang cao lam cho nuéc trong cac khu
khong thé tiéu thoat duoc (vi du tai hd Sau Vo6 co
15/25 nam muc nuéc ngoai song cao hon trong
déng, do chenh lon nhat dao dong 0,18 = 2,0 m).
Thoi gian duy tri myc nudéc la trén song Phan thuong
kéo dai ngay (vi du tai ho Sau Vo tran la thang
11/2008 muc nuoc la >8,0 m kéo dai tir 15 ngay tur
2/11+17/11).

Dién tich noéng nghiép bi ngiap ung thuong
xuyén trong do: Vu chiém xuan: ngap xay ra cudi vy,
lta tré bong va chac xanh (tir 25/1 + 25/5). Nam bi
ung ngap cao nhat 3,0 + 3,5 nghin ha, bi mat trang
1,2 + 1,3 nghin ha; vu mua: Binh quan dién tich co
nguy co bi anh hwéng ngip ung hang nam 8,0 + 8,5
nghin ha.

Bang 3. Dién tich nong nghiép bi anh hudng Gng ngip

Don vi: ha)
TT Huyén Thang 8/2006 | Thang 11/2008 | Thang 8/2012 | Thang 8/2013
1 | H.Tam Duong 797 2586 295 148,2
2 | H. Vinh Tuong 2837 7678 2191 251
3 | H.Yeén Lac 2134 6043 878 147
4 | TP. Vinh Yén 584 1073 104,2 93
5 | H. Binh Xuyén 326 2593 3354 804,9
6 | TX. Phac Yén 164 513 124 558,2
7 | Tam Dao 23 680,5 60 3
Téng 6.865 21.166,5 3.987,6 2.005,3

4. TAI LIEU PHUC VU NGHIEN CUU

4.1. Tai lieu tinh toan thiy vin

Céc tai lieu dung cho tinh toan, phan tich thiy
vian dam bdo tinh dong bo, thong nhat vé ché do
quan trac, tai lieu duoc Téng cuc Khi tuong Thiy van
- Bo TN&MT quan ly, chinh ly, chét luong tin cay.
Cac tram khi tuong duoc stt dung bao gém tram Vinh

Yén, Tam DPéo, Phuc Yén va Pong Anh, cac tram nay
déu c6 day dua s6 lieu giai doan 1960 + 2013.

4.2. Tai liéu dung thiét lap, tinh toan mé hinh
thiy luc va xay dung ban d6 ngap lut

4.2 1. Tii liéu dia hinh

- Tai liéu khao sat dia hinh long dan song truc
gom tai lieu khao sat mat cat doc, ngang cac truc
song, cac cong trinh trén séng c6 san va bé sung
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nam 2015, toan bo so6 liéu dia hinh dugc hiéu chinh
vé cuing he thong cao do Qudc gia.

- Ban do cao do s6 1/2000, 1/5000 va 1/25000
clia toan vung nghién cttu do S&@ TN&MT tinh Vinh
Phuc cung cép.

4.22. Tai lieu, so liéu vé thong so cua cdc cong
trinh hién c6 trén hé thong song chinh viing nghién

ctru do cac Cong ty TNHH MTV KTCTTL Lién Son,
Tam Déo va Phic Yén cung cap.

5. KET QUA NGHIEN CUU
5.1. Phan khu tiéu, niit tiéu

Dua vao diac diém dia hinh, song sudi, huong
tiéu, hién trang cac cong trinh dau méi tiéu da chia
vung nghién cttu thanh 4 viung tieu (B1, B2, B3, C),
trong do c6 120 tiéu khu tieu.

Hinh 3. Ban d6 phan khu tiéu va hudéng tiéu viing nghién ctu

5.2. Xay dung mo6 hinh mua dong chiay MIKE
NAM

S6 lieu dau vao ctia mo hinh bao gém sé liéu
mua gi¢ cua cac tram Vinh Yén, Tam Déo, Phuc Yén,

Doéng Anh vao thang X-XI/2008 va thang VIII/2013;
s6 lieu boc hoi thang tai Vinh Yén va Tam Dao.
5.3. Xay dung mé hinh thiy luc 1 chiéu MIKE 11
5.3.1. Mang song tinh toan

Bang 4. Téng hop s6 liéu miit cit dia hinh viing nghién ctru

Téng Khoang
T Ten song Ky hieu chi?A:u dai | S6 }uqilg cach l)inh
song mat cat quan
(m) (m/mc)
1 |Song Phan tir cong 3 ctra An Ha vé Thinh Ky SONGPHAN | 75035 202 371
2 |Song Ca Lo tir Thinh Ky dén Xuan Phuong CALO 11140 24 464
3 [Song Ca Lo tir Xuan Phuong dén Phuc Loc phuong |  CALO2007 50562 76 665
4 |Song Ca Lo Cut CALOCUT 29827 45 663
5 [Song Ba Hanh BAHANH 14395 167 86
6 [Song Tranh SONGTRANH | 10983 147 75
7 |Song Cau Bon CAUBON 12741 194 66
8 |Song noi Cau Bon véi song Tranh NOIL_CB_TR 779 18 43

So do thuy luc tinh vinh phuc

258000

754000

s50000 s 535000

Hinh 4. Mang so d6 tinh toan thity hrc
ving nghién ctru

5.3.2. Bién ciuia mo hinh

Bién trén la qua trinh luu lwong Q=f(t) tai cac vi
tri thuong lvu cong An Ha trén song Phan, cudi kénh
N2 chay vao song Bén Tre, thuong luu cdu Quang
Khat trén song Cau Bon, khu CN B4 Hién trén song
Tranh va thuong luvu dap Bo Dé trén song Ba Hanh.

Bién doc ctia mé hinh la duong qua trinh Q=f(t)
gia nhap khu gitra duoc tinh toan theo mé hinh mua
dong chay MIKE NAM xudng cac khu chuia la cé
dién tich~cao 0 (F~Z) duoc tinh toan tir mé hinh cao
do s6 (DEM) véi kich thudc 6 luéi 1a 10x10 m trén co
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s tir ban do6 cao do so 1:2000, 1:5000. Cac khu chita Béng 5. Muc nu6c 16n nhat thue do va mé phong
lit nay duoc két noi voi song thong qua kénh dan tu tai cac vi tri kiém tra

nhién hodc kénh dan co6 cong trinh diéu tiét : cong 1 Hmax (m) . .
chiéu khi muc nuoc thap két hop tran tue do hai chiéu | TT Vi tri Séng | Thuc | Tinh Sai s0
khi I tran bo. do | toan | ™

Bién duéi 1a qua trinh muc nuéc H=f(t) tai ctra B Cao Dai Phan |10,360| 10,349 |-0,011
song Ca Lo d6 ra song Cau lay theo muc nudc tram DT Vinh Son Phan | 9,780 | 9,771 |-0,009
thiy van Phac Loc Phuong. Cau Vi Di Phan | 9,370 | 9,425 | 0,055

DT Lac Y Phan | 9,040 | 8,970 |-0,070

5.3.3. Mo phong mo hinh

Dbé lua chon bo thong s6 cho mé hinh thuay huc,
st dung mo6 hinh mua la thang VIII/2013. Sau qua
trinh hiéu chinh da nhan duoc két qua muc nudc tai
mot s6 vi tri kha phu hop voi thue do. Muc nuéc li
l6n nhat tai cac vi tri nay duoc thé hién trong bang 5.

B Sau V6 Séng | Phan | 8,860 | 8,863 | 0,003
TB Sau Vo Dong| Phan | 8,240 | 8,121 |-0,119
TB bam Ca Phan | 8,830 | 8,845
Song 0,015
8 |Cau Kha Do Phan | 8,840 | 8,721 |-0,119

N[O || (N

G 3R T

Tai Cao Pai (Liing Hoa) Tai Piéu tiét Vinh Son

Tai Cau Vi Di Didu tiét Lac Y

SAIVOSOIG i o AU VO DOM
=008 B0
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Tai Cong Sau V6 (phia séng)

Tai Cong Sau V6 (phia dong)

K

g

Tai Pam Ca

Tai cau Kha Do

Hinh 5. Két qua moé phéng lii thang VIII/2013 tai mot s6 vi tri

5.3.4. Tinh toan cdc kich ban mua Ii

St dung mé hinh mua 1l thang X+XI/2008 véi
muc nuoc tai tram Phuc Loc Phuong thu phong vé
tan suat 10%. Qua trinh luu lwong li tai cac khu tieu
duoc tinh toan tir mua thuce t€ nam 2008 va thu phong
theo 8 cap mua khac nhau dung mo6é hinh MIKE
NAM.

5.4. Lap ma chuong trinh tinh toan d¢ siau ngap
tng voi cac chu ky lap lai cta la

Sau khi da co duoc két qua tinh toan thuy luc
tmg voi 8 chu ky lap lai cda la, viét ma chuong trinh

dé doc két qua duogc trich xuat trong MIKE 11.
Trong MATLAB viét ma chuwong trinh dé tinh toan 9
cap thoi gian ngap. Ly do dé viét ma chuong trinh boi
vi s6 luong tinh toan rat 16n so véi tinh tha cong, voi
8640 1an tinh toan theo cong thic sau: 120 (6 ruong)
x 8 (cap chu ky lap lai) x 9 (cap thoi gian) = 8640 lan.

Khi @6 khi stt dung ma chuwong trinh nay chung
ta chi mat c6 2 phut dé tinh toan va két qua duoc thé
hién trong file Excel dé c6 thé dé dang phan tich va
tinh toan sau nay.

S
z ated: VU PHUONG NAM
s 10/2015
s
s
& close ali; clc; clear ali;
7 cd d:\Projects\VinhPhuc\Khaithackg\PA2\3rd_calculate_indicatorsy
8 addpath(genpath('UTIL'));
B figpath = ‘results/fig/flood/";|
10
11 %% Tai du lieu
1z load data/topology/delta.rmat
1=
1a
1s res_list = {1 '’}
16
a7 for i = 1:length(sim_list)
1s im_id = §;
a9 sim_name = sim_list{sim_id};
2 forj= 1:length(res_list)
21 res_id = j;
== res_name = res_list{res_id};
23 ifres_name == ['r'
za file_name = [sim_name ‘_WLkhu_r' ".mat’];
2s else
ze file_name = [sim_name '_Wlkhu_c' ".mat'];
27 en
28 eval( sprintf (‘load data/sim/%s; ,file_name, file_name));
23 end
=0 end

A CHUONG TRINH TINH TOAN MUC NUOGC TUNG UNG VOI CAC CAP THOI GIAN VA CAP LUU LUGNG TU KET QUA TRONG MIKE 11

sim_list = {'"H120RUONG_PACHON_01L' "H120RUONG_PACHON_02L' 'H120RUONG_PACHON_03L' 'H120RUONG_PACHON_0S5L' "H120RUONG_PACHON_10L' '"H120RUONG_PACHON_15L' "H120

Hinh 6. M4 chuong trinh tinh toan muc nudc twong tng véi cip thoi gian ngap va cap chu ky lip lai cta li

F

1 RASTERNAME WATERLEVEL
2 BXOL 201.16
3 |BX02 | 747.09!
4 BX03 805.32
5 |BX04 855.15
6 BX05 734.84
7 BX06 726.7
2 BX07 657.38
9 BX0S 833.34
10 |BX09 828.08
11 BX10 823.77
12 Bx11 218.78
13 BX12 207.12
14 BX13 1011.77
15 BX14 755.32
16 |BX15 705.27
17 BX16 741.19
18 CLo12 206.26
15 |CLo13 810.81
20 Clo14 823.98
21 KGOL 867.44
22 KGO2 261.68
23 KkGO2 244.82
24 KX01 1199.01
25 Kkx02 1195.35
26 |Kx03 13

150.46
H 4 b M| Hmax /H7h “H24h “H73h “Hi20h H168h ~H240h . H360h ~¥J

Hinh 7. Két qua tinh toan muc nudc twong tng voi
cap thoi gian ngap tai timg khu tiéu
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5.5. Lap trinh tinh todn dién tich ngip va xay
dung ban @6 ngap

Sau khi c6 két qua muc nudc duoc tinh toan tir
MATLAB, stt dung ma chuong trinh PYTHON trong
ARCGIS @é phan tich va xay dung ban dé ngap lut.
Phuwong phap nay sé st dung muc nuéc (goi
la"nguong") tai tirng 6 ruong dé lam giéi han "ha" lop
cao do ctia 6 ruong tuong tng. Nhimng gia tri nao cao
hon gia tri "nguong" sé bi loai bo. Uu diém cua
phuong phap nay sé hoan toan tu dong va sé mat rat
it thoi gian (2 ngay) dé xay dung 72 ban d6 ngap lut.
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|=] 1_CutRAStUVALUE final py E3
# CUT BRASTER 5U DUNG GIA TRI CHO TRUOC
2 # Created: VU PHUCNG NAM

# Veg: 04/09/2015
z

#Ihiek lap modules he thong
import arcpy, os, sys
from arcpy import enw
from arcpy.sa import *

£ Gal 93k
out_folder path = "d:‘\\VINHPHUC\\BANDONGAF HIR"

12 tenphuongan = "1L"

tenthoigian = "[max”

inputDir = out_folder path + os.sep + "EX
outputDir = out_folder path + os.sep
reclassTable = cut_folder path + os.sep +

8.3ep + "rE3ReREins-gdR" # Doeng dan GM8 Gag file raster
" + tenphuongan + o3.sep + tenthoigian
iG" + tenphuongan + os.sep + tenthoigian + os.sep + tenthoigian + ".dhf"

# Cal dat kbong glan lam yigg
env.workspace = inputDir
outgdbDir = arcpy.CreateFileGDB_management (str (outputDir) ,str(tenthoigian))

# Chay chuoong Lrinh
total = 0

ok =10

fieldRasterName = "RAST
fieldRasterThreshold =

B T N N T S T o S B S =
o [ T y

tableRows = arcpy.SearchCursor(reclassTable)
#tableRow = tableRows.next ()

32 for tableRow in tableRows:
33 print ""

total = total + 1
rasterName = tableRow.getValue(fieldRasterHame)
threshold = tableRow.getValue (fieldRasterThreshold)

Hinh 8. Mi chuong trinh tinh toan ban d6 ngap lut
Sau day la mot s6 két qua tinh toan va xay dung ban dé ngéap lut cho ving nghién cteu:

Bang 6. Tdng hop két qua tinh toan dién bién kha nang ing ngap céac cip la

Ving nghién | DTty Dién tich ngap theo cdp li (ha)
ctu nhién | 1ndm | 2ndm | 3ndm | 5ndm | 10ndm | 15ndm | 20 ndm | 25nim
Max 58269 | 3974 7619 8810 | 10241 | 11947 12803 13360 13834
Luu vue B1 7936 61 409 537 799 980 1073 1138 1192
Luu vuc B2 12341 463 1733 2225 2771 3460 3839 4093 4314
Luu vuc B3 19600 | 2265 3689 4034 4424 4952 5208 5354 5482
Luu vue C 18392 1184 1789 2013 2246 2555 2683 2775 2846
7 gior 58269 | 3951 7561 8717 | 10114 | 11776 12621 13050 13630
Luu vue B1 7936 60 399 524 783 964 1054 1121 1176
Luu vuc B2 12341 458 1707 2199 2733 3425 3797 4042 4258
Luu vuc B3 19600 | 2250 3671 3995 4375 4866 5123 5263 5388
Luu vuc C 18392 1182 1783 1999 2223 2522 2647 2623 2808
24 gior 58269 | 3886 7406 8545 9878 11490 12298 12772 13203
Luu vue Bl 7936 57 351 460 716 901 991 1008 1109
Luu vuc B2 12341 435 1637 2140 2669 3353 3730 3985 4184
Luu vuc B3 19600 | 2224 3651 3969 4312 4773 5001 5116 5182
Luu vue C 18392 1170 1767 1976 2181 2465 2576 2664 2729
72 gior 58269 | 3672 7008 8144 9301 10896 11603 12213 12654
Luu vue Bl 7936 44 263 358 469 725 820 888 943
Luu vuc B2 12341 380 1456 1985 2494 3149 3520 3757 3967
Luu vuc B3 19600 | 2184 3612 3926 4257 4702 4915 5036 5150
Luu vuc C 18392 1063 1676 1875 2081 2319 2348 2532 2593
120 gidy 58269 | 3284 6528 7618 8795 10359 11133 11667 12096
Luu vuc Bl 7936 26 192 252 341 583 641 704 754
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Ving nghién | DTty Dién tich ngap theo cip li (ha)
clru nhién | 1pdm | 2ndm | 3ndm | 5ndm | 10ndm | 15ndm | 20 ndm | 25ndm
Luu vuc B2 12341 285 1244 1756 2297 2974 3340 3576 3782
Luu vuc B3 19600 | 2023 3525 3841 4176 4578 4818 4961 5074
Luu vue C 18392 950 1566 1769 1981 2224 2334 2426 2485
168 gior 58269 | 3023 5997 7018 8202 9706 10466 11046 11497
Luu vuc Bl 7936 24 167 234 314 539 593 638 676
Luu vuc B2 12341 238 1095 1547 2087 2705 3077 3313 3524
Luu vuc B3 19600 1939 3376 3677 4012 4409 4610 4799 4936
Luu vue C 18392 821 1360 1560 1788 2053 2187 2296 2362
240 gior 58269 | 2625 5195 6110 7133 8444 9143 9708 10077
Luu vuc Bl 7936 16 115 166 219 290 336 483 510
Luu vuc B2 12341 184 853 1183 1651 2297 2652 2868 3053
Luu vuc B3 19600 1776 3100 3433 3749 4143 4331 4457 4559
Luu vue C 18392 649 1128 1329 1514 1714 1824 1899 1955
360 gior 58269 | 2059 3746 | 4370 4922 5783 6220 6643 6936
Luu vue B1 7936 14 25 39 66 88 104 120 132
Luu vuc B2 12341 159 406 605 828 1263 1491 1735 1928
Luu vuc B3 19600 1397 2587 2901 3088 3370 3497 3607 3663
Luu vue C 18392 490 728 825 940 1062 1127 1180 1213
Li chu ky 1 ndm va 10 nim Li chu ky 1 ndm va 25 naim
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Hinh 9. Ban d6 kha niing Gng ngap tmg vdi cac chu ky Lip lai cia li
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Li chu ky 1 nam Li chu ky 10 nam Li chu ky 25 nam

Hinh 10 . Ban d6 d¢ sau ngap lut tmg véi cac chu Iy lap lai cta li
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6. KET LUAN

Phuong phap tiép can dé tinh toan, xay dung ban
d6 ngap lut 1a hop ly, giam bét thoi gian tinh toan boi
vi khi thuc hién cac du an quy hoach thuy loi chung
ta dua ra rat nhiéu cac kich ban khac nhau do d6 can
thoi gian tinh toan nhanh dé dua cac phuong an cong
trinh hop ly.

Tuy nhién diéu quan trong dé xay dung mot ban
d6 rai ro ngéap lut hop ly va chinh xac nén st dung
cac ban d6 cao do s6 voi do phan giadi (spatial
resolution) thap hodc ty 1é thap 1/200 hoac 1/500
doéng thoi két hop voéi ban do str dung dat, ban do quy
hoach xay dung.
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CONSTRUCTION TECHNOLOGY FOR CALCULATING INUNDATION AND HAZARD MAPS
IN VINH PHUC PROVINCE

Dao Ngoc Tuan, Vu Phuong Nam, Bui Quang Tuan,

Nguyen Quang Quyen, Le Van Tuan

Summary

Vinh Phuc province is one of the province in Vietnam delta, annual affected causes flooding,
damaging many of the socio-economic, regional people and threatening the Vinh Yen city. This
researching aims to build a new technology, calculating and building inundation maps
corresponding to flooding time period so that can make the scenarios (structural and
nonstructural ) to prevent and minimize damage or serve for disaster response at the local level.
This researching gave a computational technologies through modeling tool and coding programs
(including MIKE NAM, MIKE 11, MATILAB, ArcGIS (PYTHON), the programs are
interconnected and automation to build inundation maps are reasonable, less time and lower
costs. This technology can be applied to the river basins and provinces.

Keywords: Inundation maps, MIKE, MATLAB, ArcMAP, Python, Vinh Phuc province.
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