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NGHIEN CU'U, PANH GIA RUI RO LU, NGAP LUT

THEO CAC CAP PO MUA LON VA THUQNG NGUON

CHO THANH PHO YEN BAI VA KHU VUC LAN CAN

Nguyén Thi Bich Thiiy, L& Viét Son,
Tran Thi Mai S, Nguyén Pinh Quin
Vien Quy hoach Thuy loi

Tém tit: Ddnh gid riii ro li, ngdp lut va phan tich kinh té lii cho khu vuec ¢6 nguy co ngdp lut cao
o thanh phé Yén Bdi va khu viec lan can (7 xd huyén Trdn Yén) co y nghia khoa hoc va thuc tién
trong cong tac ldp Ké hoach vg phd, quan 1y lii lut va hiéu qud dau tw cong trinh phong chong
lii. Két hop gitta mé hinh thiy lyc 2 chiéu (MIKE FLOOD) va mé hinh phan tich kinh té lii HEC-
FDA cung voi sy hé tro cia cong nghé vién tham va GIS dé tinh todn thiét hai theo cdc cd'p do rui
7o (td‘n sudt lii- muwe nude lii trén song) va thiét hai binh quan hang nam trén khu vuc trudc va sau
khi dau tw xdy dung hé thong dé. Két qua tinh todn cho thdy thiét hai trong giai doan hién tai cé
thé tir 107 dén 12.787 x 103 USD tiy thuéc vao cdp dg riii ro, trong tuwong lai dén 2050 tang lén
khodng 1,3 lan. Hiéu qua khi dau tw hé thong d@é cé thé mang lai 550x 10°USD hang ndam, la co
s6 khoa hoc cho cdc bén lién quan ra quyét dinh dau tu.

Tw khoa: Yén Bai, Thiét hai lii, HEC- FDA, MIKE FLOOD

Summary: Flood risk assessment and flood damage analysis for high-risk areas in Yen Bai city
and surrounding area (7 communes of Tran Yen district) have scientific and practical significance
for planning flood response, management and investment efficiency in flood control works. In this
study, a two-dimensional hydraulic model (MIKE FLOOD) and the flood damage analysis model
HEC-FDA with the support of remote sensing technology and GIS are used to calculate the
damage according to the levels of risk (frequency flood - flood water level in rivers) and average
annual damage in the area before and after the construction of the dike system. The calculation
results show that damage in the current period can be from 107 to 12.787 thousand USD
depending on the level of risk, in the future by 2050 it will increase by about 1,3 times. The
efficiency of the investment in the dike system can bring in 550 thousand USD annually. This is an
economic value for dicision maker to consider the efficiency in the investment of flood control
works.
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1. PAT VAN DE

Ving nghién ctru 14 trung tdm chinh tri, kinh té,
van hoéa, khoa hoc k¥ thuat cua tinh Yén Bai.
Thanh phé Yén Bai nim 2 bén bd Song Thao
¢6 lwu lwong nude binh quan hang ndm rét 16n
trung binh dat 2.629 m’/s, luu lugng 16n nhat
5.298 m’/s, luu lwong nho nhit vao mua kiét

Ngay nhan bai: 01/7/2020
Ngay thong qua phéan bién: 06/8/2020

162 m’/s.

Céc subi tu nhién thudc thanh phé ¢o luru vuc
rong va déu do ra song Thao nhu: sudi Ngoi
Yén, sudi Hao Gia, sudi Khe Dai, sudi Yén
Thinh, sudi xd Tan Thinh, ngdi Sen xi Vin
Tién, ngoi Lau xd Au Lau, dam bao cung cip
lwong nuéc doi dao. Dic diém song, sudi déu

Ngay duyét dang: 12/8/2020
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bét nguén tlr ntii cao, c6 do doc 16n nén doi dao
veé tiém nang thuy dién va cung cap nudc cho
san xuét va sinh hoat cta nhan dan.

Phan ha luu vuc séng Thao tuy lugng mua 16n
nhung dién tich nhd, dai hep nén mua xay ra
khong ddng déu va i trén luu vyc song ciing
khong ddng nhat. Khu vuc Thanh phd Yén Bai
nhitng nim gan day c6 i 16n ngoai song, nudc
song Thao tran vao gay ngap ung cong thém cod
mua 16n, hé théng co so ha tang tré thanh nhiing
vat can lam cho dong chay lii khong thé tiéu
thoat nhanh khién cho thiét hai do Iii ngay cang
trdm trong.[1]

Nghién ctru nay tap trung tinh toan, phan tich
cac thiét hai do ngdp 1i cia dan sinh va co s¢
ha tang va phan tich kinh té cac giai phap
chéng i cho khu vuc ¢6 rai ro ngép i cao bao
gdm thanh phd Yén Bai va 7 xa huyén Trén
Yén.
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Hinh 1: Khu vice chiu rui ro do lii, ngdp lut
cao - TP Yén Bdi va 7 xa Tran Yén
2. PHUONG PHAP NGHIEN CUU
Phan tich thiét hai va kinh té Iii dugc dua trén
co s6 két hop gitta mo hinh thity lyc 1+2 chiéu
MIKEFLOOD va mé hinh phén tich kinh té Iii
HEC-FDA.

2.1. Phuong phap tinh toan thuy luc

Bo m6 hinh MIKEFLOOD cuia Vién thuy luc
Pan Mach (DHI) duoc sir dung dé mo phong
cac tran i theo céc tan sut, tinh toan tac dong
clia cac cong trinh chong 1i dén dong chay lii
va kha nang giy ngdp lut ctia khu vuc nghién
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ctru. MIKEFLOOD duoc lién két gitta md hinh
MIKE11 va MIKE21 duoc thiét lap bing hé
thong céc lién két tir mang séng trong MIKE 11
dén mién tinh cia MIKE 21. Khi muc nudc
trong 1ong song ctia mo hinh MIKE 11 vuot qua
cao dg bo song tai mot diém bat ky nudc s€ tran
vao bai (khu vuc thudc pham vi tinh toan cua
mo hinh MIKE 21).

a) M6 hinh MIKE 11[2]

Mb hinh 1 chiéu mé phong dong chinh song
Thao va cac song nhanh di qua TP. Yén Bai,
bao gdm cac truc sdng 1on anh hudng dén ving
nghién ciru: (1) Soéng Thao: Tir Lao Cai vé
Trung Ha, dai 260,138 km (142 mat cat do tur
nam 2006-2012); (2) Song Pa: Tu ha luu dap
Hoa Binh dén cira song nhip vao séng Thao
(Trung Ha), dai 60,7 km (49 mét cit do nim
2008, 2012); (3) Song Lo: Tu tram TV. Vu
Quang dén cira song nhap vao song Hong, dai
50,93 km (55 mit cit do ndm 2012); (4) Song
Hong: Tir Trung Ha dén Son Tay, dai 30,55 km
(11 mit cét do ndm 2009).

Céc song, sudi nho chay qua thanh phd Yén
Bai: (1) Poan sudi tir Yén Phiic dén Tuan Quan,
dai 6,7k m; (2) Poan sudi Nam Cuong: dai 5,7k
m; (3) Poan sudi Nga Quéan dai 4,4km; (4)
Doan song Au Lau dai 10,0km (4 nhanh sudi st
dung 16 mat cit do nim 2018).

Hinh 2: So' d6 mang séng tinh todn thiy e
luu viee song Thao

b) M6 hinh MIKE21FM[3]

M6 hinh MIKE21FM xay dung tur dir li¢u
duong déng mure, cao do cua khu vuc nghién
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ctru. Ludi su dung trong mo hinh la ludi tam
giac, chia ra 2 khu vuc v6i1do chi tiét khac nhau,
khu vyc ven song la khu vue chinh mé phong
dong chay 1ii tir song vao trong ndi dong duge
thiét Iap chi tiét hon voi dién tich 6 lwdi 16n nhat
12 400 m?, con khu vuc c6 dia hinh cao hon sét
v6i doi nai thi 6 lwdi thua hon véi dién tich 6
lui 16n nhét 1a 1.000 m?.

Trong md hinh MIKE 21 tién hanh thiét lap va
md phong hé thng dé didu ciing nhu cac tuyén
dudng giao thong chinh trong viing nghién ctru
thong qua mo dun cong trinh.

Lién két gitra mé hinh MIKE11 va MIKE21
c6 tong s6 4 doan lién két cho 2 doan song

Hinh 3: M6 hinh MIKE FLOOD

2.2. Phwong phap danh gia thiét hai

Ung dung mdé hinh HEC-FDA[4] ciia Trung
tam Ky thuat Thuy vin Hoa Ky dé phan tich
tinh toan céc thiét hai Ilii. M6 hinh két hop giita
ky thuat thuy van va phan tich kinh té trong viéc
xdy dung va thim dinh quan 1y rai ro. M hinh
HEC-FDA 13 mé hinh d3 duoc két ni gitra dit
liéu dau ra cua thiy vin — thuy luc va dir liéu
dau vao cua kinh té dé tinh toan thiét hai lii gy
ra theo cac cap d6 mua 16n va lii theo céac tan
suét khac nhau.

Mo hinh HEC - FDA dua trén rui ro va su dung
md phong Monte Carlo dé udc tinh thiét hai do
1 lut cho nhiéu kich ban. Céc tinh toan thiét hai
nay ap dung md phong Monte Carlo tinh toédn
cac gia tri ky vong cua thiét hai dya trén cac
thong s6 co ban dé xac dinh thiét hai ngap Ia.
Mb phong nay 1a phuong phap tich hop cac s6
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thanh mot khéi thong nhit dé hoan thién viéc
phan tich d6 nhay bang cach tich hop cac lan
xuét hién ngiu nhién.

"
f

Hinh 4: Puong cong thiét hai - xdc sudt

Xéc suét thiét hai la mot ham dugc thé hién
trong cong thurc sau:

P [D>d]=F(D) =, f(D) dD

Trong do:

- F(D): Ham thiét hai img vé6i x4c sut vuot qua
dinh mirc;

- f(D): Ham mat do xac suét

- P[D>d]: x4c suat ma D vuot qua d.

Dir liéu ctia md hinh bao gdm dit lidu thuy vin
— thity luc, dir liéu kinh té can thiét cho phan
tich. M6 hinh cung cép cac cong cu dé truc quan
hoa dir liéu va két qua, tinh toan du kién thiét
hai hang nam (EAD) va thi¢t hai hang ndm
tuong duong, tinh x4c suit vuot qua hang nim
(AEP) va c6 diéu kién xac suat khong vuot qua
theo yéu ciu, thyc hién cac quy trinh phén tich
ruiro.[5]

3. KET QUA NGHIEN CUU

3.1. Xac dinh khu vue chiu riai ro, thiét hai
do 1ii, ngap lut

XA4c suét xuét hién cac con 1 va khu vuc chiu
rui ro do 1, ngdp lut dugc xac dinh béng viéc
tinh todn mo hinh thiy lyc dong chay véi 8 con
lii twong Gmg véi cac tdn sudt khac nhau: li
2008, BD1, BD2 , BD3, i 10%, i 5%, la 2%,
1t 1% , 1i 0,5%.

Két qua tinh toan md hinh xac dinh dugc duong
muc nude 1 MAX doc song.
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Hinh 5: Puong muc nuoc li song Thao
theo cdc tan suat

Mo hinh con xéc dinh dugc dién ngap, do sau
va vi tri ngdp Ung Vi timg tan suét 1ii — ban dd
ngap lut cho 8 kich ban 1ii tai Yén Bai tir mirc
BD 1 (29,8m) dén li ¢6 tan sudt xudt hién 0,5%

BAN DO VUNG NGUY CO NGAP LYT TR YEN BAI
WA VUNG DONG DAN CU VEN SONG THAD

‘7\ Kich ban 10 thn sult 0,5%

Cha giai
D% sdu ngip (m)

Hinh 6: Bdn do ngdp lut - tan sudt 0,5%

3.2. Xac dinh cac thiét hai do 1ii, ngép lut cia
dan sinh va cic nganh

Khu vyc nghién ctu cé 20 phuong, xa dugc
phan ra 240 khu ngép 1i theo céc cap cao do.

DPéi tuong thiét hai cha yéu duoc xac dinh theo
7 nhém chinh: Tai san ¢6 dinh (nha cip 3, 4, co
s cong nghiép), ndng nghi¢p (lua, mau, thuy
san), co quan (try s& hanh chinh, trudng hoc,
buu chinh vién thong, bénh vién, tram xa), thuy
loi (d€ ke, tram bom, kénh muong), giao thong
(duong qudc 16, dudong nhwa, dudng bé tong,
duong do thi), hé thong dién (tram bién ap, hé
thong duong ddy trung va ha ap, cong to), di
tich lich su. [6, 7, 8]
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Bang 1: Cac loai doi twong thiét hai

TT | Pbi twong thiét hai Niim 2020 | Niim 2050
1 Din s6 (ho) 26515 62104
2 Dan s6 (nguoi) 106061 248418
3 Dién tich tw nhién 18493 18493
4 | Nha cp 4 (nha) 10779 4576
5 Nha cip 3 (nhd) 15737 57529
6 CSCN (diém) 0 0

7 Liia (ha) 1314.7 1314.7
8 Mau (ha) 727.1 727.1
9 Thity San (ha) 262.6 262.6
10 | Trusé HC (diém) 167 66
11 | Truong hoc (diém) 105 57
12 | Bénh Vién (diém) 31 26
13 | pé 13.91 13.91
14 | Tram Bom (cai) 10 10
15 | Cbng (cai) 0 0
16 | Kénh Muong (km) 60075 55933
17 | Puong Quéc Lo (km) 40.59 40.59
18 | Puong BT (km) 23.88 20.57
19 | Puong D6 Thi (ha) 142.82 296.27
20 | Tram Bién Ap (tram) 0 0
21 buong Day (km) 0 0
22 | DT LS (km) 26 26

S6 lidu tai san c6 dinh va co so ha ting ciia ting
xa, phuong duoc thu thip va dugc phan thanh
240 khu nho tuwong (mg voi timg cép cao d6 dua
trén sy hd trg ctia cong nghé vién tham (st dung
dat) va cong nghé GIS (cao do sb - binh db
1/10.000) [9]

Thiét hai tdi da va duong cong thiét hai va do
sau ngap lut cua céc dbi tuong thiét hai duoc
xay dung va xac dinh dua trén co sé nghién ctru
danh gi4 thiét hai cta céc tran Ii ciia JVC (Uy
ban Chau Au) nghién ctru cho toan cau, trong
d6 két qua nghién ctru riéng dbi voi khu vie
Chau A vdi cac qudc gia bao gdm Bangladesh,
Campuchia, Pai Loan, Trung Quéc, Indonesia,
Thai Lan, Viét Nam, Lao va Nhat Ban. Dé tai
da c6 nhitng diéu chinh phi hop hon véi khu
vue nghién ctru 13 khu vye d6 thi nhd mién nui
0 Viét Nam.[10]
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Bang 2: Thiét hai ti da ctia cic loai hinh

Bon Thiét hai
Hang muc y tOi da
‘ (USD)
1 | Tru s& Gy ban diém | 189.876
2 | Nha cla
Nha cap 4 nha | 10.650
Nha cdp 3 tr& lén nha 21300
Trudng hoc diém | 303.801
4 | Céng trinh thly Igi
Pa km 79.326
Tram bGm cai 392131
Cong céi 26.008
Kénh mudng km 63.940
Y t& (tram x4) diém | 33756
6 | Dién
Tram BA (250KVA) tram 20.253
Pudng day trung thé | km 13.502
Pudng day ha thé km 9.283
7 | Giao thong
Quoc 16 km | 1.054.866
Pudng nhuya, dudng
b thng km | 485.238
Pudng dé thi ha 21.097
Ach t3c giao thdng km 13.000
8 | Nong nghi€p
MOi ha lta bi ngap ha 1937
Rau binh quéan céac loai ha 1329
Thiy san ha 1.055
9 | Khac
Khu cong nghiép diém | 189.876
Di tich lich sUr diém | 126.584

3.3. Xac dinh thiét hai do lii, ngap lut theo
tan suit li

Xéc dinh thiét hai theo hai giai doan phat trién
hién trang 2020 va quy hoach phét trién dén
2050 bang md hinh HEC-FDA.
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3.3.1. Xdc dinh quan hé myc nuoc li va tan suat
xuat hién

Quan hé muc nudc lii va tan sudt xudt hién cua
240 khu ngap lut dugc xay dung dua trén muc
nudce 1 doc theo sdng va vi tri cua tirng khu vuc
ngap lut.

BB Esceedance Probabilty Function Plat - o =

songthas
Stage Probabity Function Pict for Hh1
raphcal)

| — Wheary Dhachurge - 250 e — )

Hinh 7: Quan hé mirc nwée lii va tan sudt
xuat hién
3.3.2. Xac dinh quan hé muc nwoc li va
thiét hai

Tuy thudc vao cao do dat, sé lwong cac loai hinh
thi€t hai, quan h¢ gitra thi€t hai va d6 ngap sau
cua tuing loai hinh thiét hai dugc xay dung cho
240 khu ngép lut theo 7 loai hinh ngédp lut
(TSCD: NC4, NC3, CSCN; NN: Lua, Mau, TS;
CQ: TSHC, TH, BV; TL: DE, TB, CONG, KM;
GT: QL,DBT,DDT; Dien: TBA, DDAY;
DTLS).

-Damage Plot - o x

songthas
Stage-Damage Piot for Wehout 2020 ThasUF 1 TSCD 000001016
MNomnal)

Pian Name- Without
203

= Mechan Clamage - -2 50 - «150 * 150 -— 230]

Hinh 8: Quan hé muc nwoc li va thiét hai-
loai hinh tai san co dinh
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3.3.3. Xdc dinh thiét hai theo cac cép do rii ro
(theo tan suat lii)

Mo hinh da tinh toan thi¢t hai (1000USD) cho
7 loai hinh thiét hai ngdp lut va téng thiét hai
ctia tirng 240 khu ngép lut ing véi ting tan suat
xuat hién Iii.

Hinh 9: Quan hé {an sudt xuat hién lii va
thiét hai khu ngap li
Téng hop thiét hai img v&i cac cip d6 rairo (tan
suét 1ii) do Iii ctia timg xa dugc tong hop & bang
sau:

Bang 3: Tong hop thiét hai ving véi cic
cAp dé rii ro (1000USD)

Tan | HYenBal | b o020 | Gb 2050

suat (m)

BDI 29.8 107 244

BD2 30,8 165 459

BD3 31,7 890 1.413
Lil10% | 32,9 3.917 4768
Lii 5% 33,5 6.652 7.837
Lii 2% 342 10280 | 12.004
Lii 1% 34,7 11298 | 13.200
Li0,5% | 349 12787 | 15.010

Pén nam 2050, thiét hai tang 1én do dan ) tang,
s0 luong va gia tri tai san cd dinh, tai san trong
do cling tang Ién.

3.4. Tinh toan thiét hai do 1, ngdp lut binh
quan hang nam

Twr quan h¢ gitra thiét hai va tan suét Iii, md hinh
da tinh todn thi¢t hai ngap lut binh quan hang
nam cho tirng khu ngép lut, tirng xa phuong va
ca vung nghién ctru.
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- Thiét hai binh quan hang nam giai doan 2020
12 1.057x 10° USD.
- Thiét hai binh quan hang nam giai doan 2050
1a 1.341x 10° USD.

3.5. Tac dong va lgi ich ciia h¢ thong cong
trinh phong chong lii

Hiéu ich mang lai cta cong trinh phong chdng
lii dugc 1am rd qua phén tich kinh té 1i 2 trudng
hop khong c6 va xay dung dé ta, hitu bdo vé
thanh phd Yén Bai.

Pé dy kién dugc xay dung véi dé ta tir xa Tuy
Loc dén hét dia phan phudng Nguyén Thai Hoc
dai 10km, cao trinh +37m; dé hitu bao vé xa
G161 Phién dai 4km, cao trinh +37m.

Khi xay dung d€, muc nudc tai tram Yén Bai co
tang 1én nhung khong dang ké, chitir 0,01 - 0,08
m. Thiét hai & thanh phé s giam di, dac bi¢t cac
xa, phuong c6 xay dung dé nhu Tuy Loc,
Nguyén Phuc, Hong Ha, Nguyén Thai Hoc,
Nam Cudng, nhung cac xd khic thudc Trin
Yén s& tang 1én do muc nudc i cao hon.

- Thiét hai binh quan hang nam giai doan 2020
1a 628x 10° USD.
- Thiét hai binh quan hang nam giai doan 2050
12 791x 10° USD.

Nhu vay, viéc xay dung tuyén dé s€ mang lai
hiéu qua (1341-791)=550 10° USD hang nim
(twong duong 680 ty VND- 50 ndm). Trén co
s& hiéu ich mang lai d6 (B) ciing véi chi phi dau
tu hé théng dé (C) c6 thé phan tich hiéu ich kinh
té NPV, B/C, IRR; qua d6 nha dau tu, cic co
quan quan 1y dua ra quyét dinh lya chon phurong
an co hay khong xay dung dé.

4. KET LUAN

Trén co s& hd trg ctia cac méd hinh toan hién dai,
hinh anh vién tham, nghién ctru di xay dung
duoc ban dd ngdp lut, quan hé gitra thiét hai va
muc nudc li cua tung xa, phuong khu vuc
nghién cuu.

Thi¢t hai trong giai doan hién tai (2020) c6 thé
tir 107 dén 12.787 x 103 USD tity thudc vao cap

TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 61 - 2020



do rairo (tﬁn suat xut hién Ii hay myc nuée 1
trén song). Thi¢t hai trong tuong lai giai doan
2050 sé tang 1én do tai sdn ciia ngudi dan va nha
nude trong khu vuc ting lén khoang 1,3 lan
(quy vé gi4 hién tai).

Nghién ctru da phan tich, tinh toan hi¢u ich khi
xay dung tuyén dé thong qua tinh toan thiét hai
du 1t binh quan hang ndm trong hai truong hop
c6 dé va khong co dé, két qua cho thdy hidu qua
cta viéc xdy dung dé c6 thé mang lai 550x
10°USD hang nam.

Két qua nghién ctru c6 y nghia thuc tién rat cao.
T ban dd ngap, do ngép sau cling nhu thi¢t hai
theo tung cép I dugc xac dinh va tinh toan,
nhan dan va cac co quan quan ly nha nudc co

TAI LIEU THAM KHAO

[ RHOARGC
lién quan s& ¢ co sé khoa hoc dé xay dung Ké
hoach trng pho i, ngap lut pht hop gop phan
giam thiéu va quan 1y rii ro do 1i. Bén canh do,
loi ich mang lai khi xay dung dé dugc tinh toan
ciing 14 co so dé tién hanh dau tu xay dung
tuyén dé Gigi Phién va cac tuyén dé khac trong
giai doan tdi.

Loi cam on: Nghién citu nay la mot phan két
qud nghién civu ciia dé tai nghién civu khoa hoc
va phdt trién cong nghé cap Quoc gia: Nghién
cieu danh gid rii ro I, ngdp lut va dé xudt cdc
gidi phap phong tranh, thich vwng cho cac khu
viee tdp trung dong dan cu, d6 thi ving mién niii
Bdc Bé, mé s6 KC08.26/16-20.
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