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ER SE’ HOI NGHI TOAN QUOC KHOA HQC TRAI DAT
SAB SOMISS e VA TAI NGUYEN VO'I PHAT TRIEN BEN V(NG (ERSD 2022)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Xay dung md hinh thuy van thuy luc phuc vy tinh todn ngép lut
trén cac song cua tinh Ninh Binh
bing Pinh Kha'*, T6 Xuan Ban?

I Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Ngi
2 Truong Dai hoc M6 - Pia chat

TOM TAT

Mo hinh thuy vin, thay luc c6 ¥ nghia quan trong trong tinh toan luu lugng dong chay va ché d¢ thuy luc
trong cdc hé thong sdng va cdc khu vyc bai ngap lii. Bai bao gidi thiéu cdc két qua trong thiét 1ap mo hinh
thity van, thay luc trén céc song thudc tinh Ninh Binh bang mé hinh todn MIKE NAM, MIKE 11, MIKE
21 va MIKE FLOOD. B6 md hinh di dugc hiéu chinh va kiém dinh véi céc tran 1i lich st vao thang 10
nam 2008 va thang 10 nam 2017 trén khu vuc nghién ciru. Két qua hiéu chinh va kiém dinh cho két qua
kha tdt v6i chi tidu Nash — sutcliffe > 0.9, sai s6 dinh Iii tai tram thuty van Ninh Binh chi khoang 10 — 15cm.
B6 mé hinh da duoc thiét lap s€ lam c6ng cy hitu hi€u va tin cdy trong tinh todn cic kich ban mua Il va
danh gia rui ro do thuy tai trén tinh Ninh Binh.

Tur khoa: Ngap lut; Ninh Binh; DHI MIKE

1. Giéi thiéu

Trong tinh toan thuy loi va tai nguyén nudc, cic md hinh thiy van, thiy luc ¢6 vai trd quan trong trong
md phong cac qué trinh dong luc hoc trong song, trén cdc bai ngap lii dbi voi ca cdc hién twong di xay ra
trong qud khir va cdc kich ban du béo trong tuong lai (Nguyén Tat Bic, 2007). Béi véi khu vuc tinh Ninh
Binh v6i mang ludi sdng phirc tap véi nhiéu cong trinh tri thuy (dé, tram bom, tran phén 1), chiu anh huong
nhiéu cua ché d6 tridu tir bién va phan 1ii tir hé thong song Hong nén ché do6 thiy vin — thily luc ¢6 nhidu
phuc tap. Do d6, tng dung md hinh thuy van, thuy luc trong tinh todn ngép lut trén cic sdng cia tinh Ninh
Binh lai cang cén thiét.

Heé thong song ngoi trong khu vyc tinh Ninh Binh c6 dac diém ngan va dbc do dia hinh khong c6 vung
qua do, tir ving ddi nii cao tiép ngay 1a dong bang chiém triing, vi thé khi c6 1t thuong luu d6 vé s& gdy
ngap tng trong tinh trén cac luu vyc sdng. Trong mua bao lut, khi muc nude song Py 1én cao da can tro
kha nang thoat 1 cia song Hoang Long, gy ngap lut nghiém trong tai cdc khu vyc huyén Yén M6, Nho
Quan va Gia Vién. Trong 33 nim qua, cac xa Ptc Long, Gia Tuong, Lac Van (thudc 2 huyén Nho Quan
va Gia Vién) di phai chiu 15 1an phan 1ii, ving hiru Hoang Long 10 1an va viing céc xi ngoai dé nim nao
ciing bi ngap, mirc do ngap, quy md ngap mdi nim mot khac nhau (Pham Vin Ban, 1996). Viéc xiy dung
céc mo hinh thity van, thay lyc trong khu vuc s& 1a cong cu hiru hiéu dé gitip cho cdc nha quan 1y, nha khoa
hoc lwa chon cac phuong an g phé khi ¢6 cdc thong tin dy bdo, canh bdo vé tinh hinh thién tai trong khu
vuc.

2. Giéi thiéu veé cong cu sir dung

Trong nghién ctru nay, ching t6i str dung b md hinh thay lyc MIKE FLOOD dugc phat trién boi vién
Thuy lyc Dan Mach (DHI) (DHI, 2007). M6 hinh MIKE FLOOD thyc hién cic két ndi gitta mo hinh thay
Iuc 1 chiéu trong song MIKE 11, md hinh ngép Iyt trén bai tran (MIKE 21) va md hinh thay van MIKE
NAM. Day la by mo hinh kha phé bién, da duoc st dung nhiéu trén cac luu vuce song o Viét Nam (Nguyén
Quang Hung, 2019; Tran Ngoc Anh, 2011).

3. Thiét 1ap mang luéi thiy lwc cho Iwu vie song tinh Ninh Binh
3.1. Thiét lgp mé hinh thiiy luc 1 chiéu

* Tdc gia lién hé
Email: dangdinhkha@hus.edu.vn
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Heé thdng thuy lyc dwoc xac dinh bao gdm cac séng; Song Day, Song Boi, song Dao, song Hoang Long,
song Vac, song Can, song Can Bau song Lang, Song Chanh, song Bén Pang va cac song, kénh muong ndi
dong Ban db mang song dugc s6 héa tir anh vé tinh va duoc thiét 1ap trong mo hinh duéi dang cac nhanh
song, mdi nhanh soéng thuong luu s& dwoc két ndi vai cdc nhanh ha lvu dé tao ra mang ludi thay lyc hoan
chinh. Trong mang ludi nay, song Day 1a song c6 chiéu dai 16n nhit 1én dén 105,5 km, tiép theo 13 song
Boi voi chiéu dai 40,6km va song Vac c6 chiéu dai khoang 35km. Céc song khac dao dong tir 7 — 25 km.
Tdng chiéu dai tinh todn cia cdc song 1a 407,5km véi 259 mit cit ngang séng. Chi tiét vé vi tri va chidu
dai cac song dugc thé hién trong Hinh 1va Bang 1.

Céc bién trén dugc xac dinh 1a gid tri muc nudce tai cac tram thiy van Hung Thi, Phu Ly, Nam Dinh.
Céc bién nhap luu khu giira tir bién trén dén ranh giéi tinh Ninh Binh duoc tinh toin bang mé hinh thuy
vin MIKE NAM. B¢ théng s6 mo hinh thity van MIKE duoc ké thira tir nghién ctru ctia Dang Dinh Duc
va nnk (2011). Bién duédi dugc xac dinh 1a gia tri myc nude thuy triéu tai cira Dbay va ctra song Can duoc
tinh todn tir hang s didu hoa (Nguyén Minh Huin, 2015).
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Hinh 1. Cdc diém song tring GPS-TC

Bdng 1. Cdc ddc trung thity luc ciia mang thity lee 1 chiéu

Chiéu dai S6 Chiéu dai $6 luong
TT Song tinh todn luong TT Song tinh todn < %
(km) | mat cat (km) mat cat

1 | Séng Pay 105,5 44 11 | Séng Ludn 13,6 5

2 | Séng Boi 40,6 16 12 | Séng Hé 73 3

3 | Séng Hoang Long 20,1 12 13 Song Ria 13,3 7

4 | Séng Pao 24,5 12 14 | Song M&i 9,6 5

5 | Séng Can Bau 11,6 7 15 | Luu phuong 10,5 36

6 | Séng Lang 19,5 12 16 | Phat Diém 10,3 30

7 | Séng Can 14,6 6 17 | Tan Thanh 10,5 35

8 | Séng Vac 35,0 8 18 | Séng An 8,0 5

9 | Séng Bén Pang 22,9 6 19 | Séng Biit 17,2 6

10 | Séng Chanh 12,9 4
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3.2. Thiét lgp mé hinh thiy luc 2 chiéu

Dua trén ban dd dia hinh ty 1€ 1:10.000 dugc thu thap tur B tai nguyén va Moi truong (2010), nghién
ctru da xac dinh vung tinh todn bao gém toan bo dia ph?m tinh Ninh Binh v&i dién tich tinh todn 1a 1387
km?2 va duoc roi rac héa thanh 30686 ph?m ttr, kich thudc mdi 6 ludi khoang 20 — 250m, duoc chi tiét héa
tai nhirng khu vuc quan trong va c6 nhiéu bién d6i nhu khu thanh phé khu dan cu, con khu vye tuong ddi
bang phang nhu dong rudng thi ¢6 kich thude 6 ludi 16n hon. Cac diéu kién bién mwa dugc tinh todn tryc
tiép trong md hinh 2 chleu dé c6 thé md phong ding ban chat cua hién tuong ngép tng trong khu vuc. Mob
hinh 2 chiéu duoc két ndi véi md hinh 1 chiéu thong qua mé hinh MIKE FLOOD théng qua céc két nbi
bén (hinh 2).
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Hinh 2. Két n6i mo hinh thity vén, thiy lic trong MIKE FLOOD
4. Hiéu chinh va kiém dinh mé hinh

Tréan 1d tir ngdy 29/10/2008 dén ngay 4/11/2008 véi lwong mua quan tric dugc tai tram Ninh Binh 1a
327mm. Myc nudce song Day 1én cao 332cm tai tram thuy van Ninh Binh da géy ngép lut trén dién rong.
bay dugc coi 1a mét trong nhiing tran lii lich su. Tran mua 1{ nay dugc st dung dé hi€u chinh md hinh thuy
luc.

Bdng 2. Chi tiéu danh gid két qud mé hinh

Tram Nash R2 Sai s6 dinh li
: (cm)
Bén Dé 0,94 0,98 7
Hiéu chinh Gién Khau 0,92 0,99 10
Ninh Binh 0,91 0,99 1
Bén Dé 0,91 0,96 6
Kiém dinh Gidn Khau 0,88 0,95 15
Ninh Binh 0,87 0,97 1

Tran 1d tir ngay 3/10/2017 dén ngay 13/10/2017 da lam myc nudc trén song Day 1én mirc 394 cm (tai
tram Ninh Binh), lvgng mua ghi nhan dugc tai tram Ninh Binh 1a 160 mm. Trén mua 1i da giy ngap trén
dién rong tai nhidu khu vuc trong tinh. Nghién ctru d4 lya chon tran Iii nay 1am tran 1t dé kiém dinh md
hinh da xay dung.

Két qua hiéu chinh va kiém dinh md hinh 1 chiéu tai 3 tram thuy vin cho thay, mé hinh mé phong tot
qua trinh thiy dong luc trong séng véi chi tiéu Nash-sutcliffence (Nash, 1970) trong khoang 0,87 — 0,99 va
sai s6 dinh 1 nho hon 15¢cm. Dé dénh két qua hiéu chinh mo hinh 2 chiéu, nghién ctru da sir dung gid tri 11
vét 1ii cia trén 1ii nam 2008 dé so sanh véi gid tri tinh toan. Két qua danh gia cho thay, sai s giita gid tri
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tinh toan va thuc do dao dong tir 0 dén 26cm (Hinh 3). Nhu vdy, bd mé hinh 1 va 2 chiéu dd mé phong kha
t6t cdc qud trinh thity dong luc trong séng va trén bai ngap lii. Ban do ngép lut cta tran mua li thang 10
nam 2018 va 2017 duoc xiy dung dya trén két qua cia mo hinh thuy luc 1-2 chidu duoc thé hién trong
Hinh 4 va 5.
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Két qua md phong ngép lut cho tran lii trong 2 nam 2008 va 2017 cho thiy, khu vuc huyén Gia Vién 1a
khu vuc ngap lut nghiém trong nhit voi do ngap sau khoang 2,0 — 3,0 m. Khu vyc huyén Yén Mo ciing 1a
khu vuc ¢6 d& bi ngap lut v6i d6 ngap sau khoang 0,5 — 1,0 m, nguyén nhén chu yéu 13 do mua nodi ddng.
Céc khu vuc khic trong tinh ciing xuét hién ngap lut, cht yéu tap trung vao nhiing khu vyc triing, khong
¢6 kha nang tu tidu thoat nude do muc nude cc song 1én cao do 1ii tir thuong ngudn vé.

5. Két luan

Trong nghién ciru nay, bo mo hinh thuy van, thiy lyc da dugc thiét 1ap va dwoc higu chinh kiém dinh dé
mo phong lai cac tran 1d nam 2008 va 2017 trén cac luu vyc séng cua tinh Ninh Binh. Két qua mo phong
kha t6t, cho thdy bo mé hinh da thiét 1ap co dii d6 tin cdy trong tinh todn thuy vin va thiy luc. Day s& bo
cdng cu hiru hi¢u khi 4p dung trong du bdo ngép lut hay tinh toan du tinh céc kich ban ngap lut trén cac luu
vic song trong céc nghién ctu tiép theo.

Loi cam on

Két qua nghién ciru dugc su hd tro tir Dé tai Khoa hoc Cong nghé cap tinh Ninh Binh “Nghién ctru, diéu
tra, danh gia cac tai bién dia chat tiém an trén cac tuyén dé va ho chira nudc tinh Ninh Binh, kién nghi cac
giai phap dam bao an toan nham tng phé vai bien doi khi hdu va nudce bién dang”.
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ABSTRACT

A coupled hydrologic and hydraulic modelling for flood inundation
simulation in Ninh Binh province

Dang Dinh Kha!, To Xuan Ban®
"'VNU University of Science, Vietnam National University, Hanoi
2 Hanoi University of Mining and Geology

Hydrological and hydraulic models are critical in calculating flow rates and hydraulic regimes in river
systems and floodplain areas. This paper presents the results of establishing hydrological and hydraulic
models of the river system in Ninh Binh province using hydraulic-mathematical models MIKE NAM,
MIKE 11, MIKE 21, and MIKE FLOOD. The model has been calibrated and verified with the study area's
two historical floods in October 2008 and October 2017. Calibration and validation show a high agreement
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between observation and simulation results. The Nash - Sutcliffe index is around 0.9, and the error of flood
peak at Ninh Binh hydrological station is only about 10-15cm. These established models might provide an
effective and reliable tool for calculating rain and flood scenarios and assessing risks caused by water
hazards in Ninh Binh province.

Keywords: Flood; Ninh Binh, DHI MIKE
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