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NGHIEN CUU UNG DUNG MO HINH HEC - RAS MO
PHONG DONG CHAY LU LUU VUC SONG BEN HAI
TINH QUANG TRI

Tran Thi Thu Thao', Vii Thi Hoa?, Pham Thi Minh', Bui Thi Tuyét!

Tém tat: Qudng Tri la mot trong cdc tinh duyén hai mién Trung cé ddc diém khi hdu va dia hinh
phike tap, la noi chiu anh hirong ciia hau hét cac loai thién tai thuong xdy ra & Viét Nam nhung véi
tan sudt cao hon, mirc dé de liét hon nhue: bdo, lii va ngdp lut. Do vay, khi xdy ra lii [6n thuong gdy
ra ngdp lut trén dién tich dong bang réng ém. Bai bdo nay dwa ra mot s6 két qua hiéu chinh va kiém
dinh dong chay i luu viee séng Bén Hdi tinh Quang Tri cho 2 tran Iii 1om nam 2005 va 2016. Két
qua hiéu chinh va kiém dinh mé hinh déu dat chi sé6 Nash cao trén 0,85. Dua trén bé thong 56 thuy
lyc xac dinh dwoc trong qua trinh hiéu chinh va kiém dinh mé hinh, tinh toan mé phong cho tran li

itng Vi tan sudt thiét ké 1% dé mé phong kha nang thodt lii cho leu viee.
T khoa: Qudng Tri, séng Bén Hai, dong chay lii, mé hinh HEC-RAS.

Ban Bién tap nhan bai: 12/5/2018

1. Mé diu

L1 lut 1a mot trong nhitng thién tai tu nhién,
thuong xuyén de doa cudc séng cua ngudi dan
va su phat trién kinh té xa hoi & nudc ta. N6 di
dé lai hau qua hét sirc ning né ca vé ngudi va
ctia. Hang nam c6 hang ngan ho dan bi ngap lut,
cong trinh bi tan pha, cac hoat dong kinh té-xa
hdi bi gian doan. Pac biét qua trinh do thi hoa
manh cung voi sy tac dong cua bién doi khi hau
va tinh trang mua 16n gy ra ngap ung voi tan
suat 16n dan.

Vi¢t Nam la mdt trong nhiing nudc bi anh
huong nghiém trong cua bién d6i khi hau va
nuée bién dang. Dic biét, tinh Quang Tri 14 noi
chiu anh huéng ning né cua lii v6i tan suat va
mirc 6 ngay cang cao. Tinh tir nim 1989 dén
nay, trung binh mdi nam trén dia ban tinh Quang
Tri ¢6 hon 5.500 ha lta va 4.200 ha hoa mau bi
thiét hai, hon 10.000 tan luwong thyc bi hu hong.
Li cling da lam cho 233 nguoi chét; 777 ngudi
bi thuwong; hon 23.000 nguoi bi dich bénh. Téng
thiét hai hon 6.270 ty dong. [9, 10] Dé ting
cuong ung pho véi la lut ngoai cac bién phap
"Truong Pai hoc Tai Nguyén va Moi truong
TP. H6 Chi Minh
’Dai KTTV tinh Nam Dinh
Email: tttthao@hcmunre.edu.vn

TAP CHI KHI TUQNG THUY VAN

Ngay phan bién xong: 20/6/2018

Ngay dang bai: 25/07/2018

cong trinh (dé ke, ho chira cét 1d thuong luu, ...)
thi cac bién phap phi cong trinh dong vai tro rat
quan trong, ma phﬁn 16m trong s6 d6 co tinh dai
han va bén viing nhu cac bién phap quy hoach sir
dung d4t va bd tri dan cu, nang cao nhan thuc
cua nguoi dan. Mat khac, g pho6 nhanh voi 1t
lut bang cac bién phép tirc thoi nhu: canh béo,
du bao vung ngap, di doi va so tan dan cu dén
khu vuc an toan da rat hiéu qua trong viéc han
ché nhirng thiét hai vé ngudi va tai san.

Luu vuc séng Bén Hai ndm trong gidi han tir
106°38 dén 106°58’kinh do Dong, tir 16°47° dén
16°59” vi d Bic, phia Bic giap v6i tinh Quang
Binh, phia Tay gidp véi luu vuc song S€ Pang
Hiéng, phia Nam giap voi luu vuc song Thach
Han va phia Pong giap bién Dong. Luu vuc song
Bén Hai bit ngudn tir ddy ndi cao trén 1700m
nam ¢ phia Tay Béc tinh Quang Tri va do ra bién
qua Cira Tung. Song Bén Hai chay doc theo vi
tuyén 17, v6i vi tri dia ly nhu vay, luu vuc song
Bén Hai gan ngudn 4m nén c6 kha nang tao mua
sinh ra dong chay 16n

Séng Bén Hai c6 dién tich luu vie 809km?,
chiéu dai 1a 64,5km, do ddc trung binh luu vuc
la 8,6%o0, mat do ludi song 1,15km/km?. Trong
d6 phan luu vyc tinh dén mat cit ngang song tai
tram Gia Vong la 267km? (hinh 1).
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Hinh 1. Ban do luu viec séng Bén Hdi

Luu vuc song Bén Hai nam trong ving khi
hau nhiét d6i gi6 mua, noéng, 4m mang day du
sdc thai ciia khi hau chuyén tiép Bic Nam cua
céc tinh mién Trung Viét Nam. Trong nim co
hai mua rd rét: mua mua va mua kho. Mua kho
tir thang XII dén thang VIII, mua mua tir thang
IX dén thang XI.Tr thang III dén thang VIII chiu
anh huong cua giéo Tay Nam kho va nong. Tu
thang IX dén thang II nim sau chiu anh hudng
ctia gi6 mua Pong Béc di lién v6i mua phin va
rét dam.

Lil tiéu man xdy ra vao thang V, VI hang
nam. Tinh chét 1i ndy nho, tap trung nhanh, xay
ra trong thoi gian ngén, dinh 1t nhon, 1én xuéng
nhanh, thuong xay ra trong 2 ngay nén it anh
huong dén doi song dan cu, chi yéu anh huong
dén san xudt nong nghiép va nudi trong thuy san.

Thoi gian mua cia mot tran It tiéu man trung
binh vao khoang 3.0-3.5 ngay trong dot (Gia
Vong 3.1 ngay, Thach Han 3.5 ngay) nhung
phan bd khong déu c¢6 nim tran mua chi mot
ngay sau cling c6 nam trdn mua cling kéo dai 5-
6 ngay (nhu tran Ii ngay 22-23/VI/1979 Gia
Vong, mua 6 ngay tu ngay 18-23/VI Thach Han
va BDong Ha mua 5 ngay tu 20 - 24/VI).

Lii s6m xay ra vao thang VI dén dau thang IX
hang nim. Li nay khong c6 tinh chat thudong
xuyén nhung lii ¢6 téng luong 16n hon lii tiéu
man, tdp trung 1 nhanh. Thoi ky xay ra It s6m
thudng bat dau vao thoi ky tridu bat dau cao. Do
vay muc nude li cao hon 1ii tiéu man. Lii nay it

anh huong téi dan sinh ma chu yéu 14 anh huong
to1 nong nghi¢p va thuy san.

Lii chinh vu xdy ra tir trung tuan thang IX dén
cudi thang XI dau thang XII hang nam. Pay la
thoi ky mua 16n tronng nam va i thoi ky nay co
thé xay ra lii quét suon dbc gy dat da 10 hay
ngap lut & ha du. Lil nay thuong di lién véi bio
gdy thiét hai 16n cho kinh t& xa hoi, gdy chét
ngudi va hu hong cong trinh, co so ha ting. Li
kéo dai 5 - 7 ngay, dinh 1ii cao, tong luong 16n.
Do d6 nhitng ton thit do Iii lut gy ra cho tinh
Quaéng Tri la rat 1on.

Quy hoach phong chéng 1ii, giam nhe thién
tai bao gom rat nhiéu ndi dung can giai quyét:
Nang cao nang luc canh bao, du bao bao, I, I
quét, han han, xdm nhdp man, 16¢ x04y, mua da,
dong sét, bao tin dong dat, canh bao song than
va cac hién twong khi tugng, thity van nguy hiém
khac. Trong tam la nang thoi gian canh bao trude
48h, nang thoi gian dyu béo 1l chinh xac cho vung
ddng bang trude 18h va trude 12h ddi vai loai
hinh 1 quét; du bao cuc ngén cac hién tugng
mua d4, dong t6, 16c xody, gié manh va mua 16n;
xdy dung mang ludi thong tin lién lac phong,
chéng giam nhe thién tai ddng bo tir tinh dén x4;
Xay dung méi va cing cb nang cap hé thong dé
bién, dé song, dé cat; ké song, ké bién chéng sat
16 trong tinh dé bao vé dan cu, dét dai, phat trién
kinh té, bao dam an ninh, qudc phong ving hai
dao, ven bién, ven song... [8] Trong pham vi ciia
bai bao va do thoi gian con nhiéu han ché, tac
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gia c¢b gang giai quyét mot ndi dung trong s6 do
la: “Nghién cuu ung dung mo hinh HEC- RAS
mé phong dong chay lii heu viee séng Bén Hai
tinh Qudng Tri” md phong tran i Gng véi tan
suat thiét ké 1% dé mo phong kha ning thoat 1ii
cho luu vuec.
2. Phwong phap nghién ctru va thu thap tai
liéu
Nghién ctru st dung phuong phéap mo hinh
thuy luc HEC-RAS do Trung tam Ky Thuat
Thuy Van - Quan doi My (The US Army Corps
of Engineers Hydrologic Engineering Center)
xay dung va phat trién.
2.1 Gidi thiéu mo hinh HEC-RAS [4,11]
HEC RAS 1a m6 hinh thiy luc dién toan dong
chay mot chiéu, bun cat, chit lugng nude. Mo
hinh mé phong chi tiét mang ludi kénh song,
long song, bii song, cac 6 rudng; cac két ciu
thiry luc trén song nhu dép tran, cong, cau... co
kha ning tu dong hoa cao trong viéc nhap sb
li¢u, ndi suy mat cat ngang. M6 hinh nay duogc
dung dé tinh toan thuy luc trén song.
Hé phuong trinh co ban gdm 2 phuong trinh
lién tuc va dong lugng.
- Phuong trinh lién tuc:
0A 0S 0Q
AR A S
ot ot 0x
Trong do x 1a khoang cach doc theo kénh; t 1a
thoi gian; Q 1a luu lugng; A 1a dién tich mat cat
ngang; S la lugng trir; ql 1a luu lugng chay vao
tlr bén, trén mot don vi chiéu dai
- Phuong trinh dong lugng:

aQ 9(vQ) oz B
E'Fa—x-i'gQ(a—X'stj—o (2)

q,=0 (1

Trong d6 g la gia toc trong truong; Srla do
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dbe thuy luc; V 1a van tde.

2.2 Thu thdp tai liéu

Bai bao sur dung s6 lidu dau vao ctia md hinh
thuy luc 1a luu lugng va muc nudc, duge su
dung tir két qua du ra cia mo hinh thay vin
MIKE NAM [5, 6]. Tai liéu su dung Q cua tram
Gia Vong va H cua tram Ctra Viét.

« S6 liéu dau vio

Mang ludi song: cac mit cit doc va ngang
song

S liéu bién trén 1a Q tram Gia Vong

Bién dudi la H tram Cira Viét

S6 lidu muc nudce tai tram Hién Luong dé
kiém tra (dtng trong hiéu chinh va kiém dinh mé
hinh)

* S6 liéu mat cdt

36 mit cat thudc 3 nhanh: Nhanh Bén Hai 18
mit cit; Nhanh Canh Hom 7 mit cét; Nhanh Sa
Lung 11 mat cat

« Théng s6 mé hinh

Thong s6 ctia md hinh 13 cac thong sb nham
cua doan song.

Muc dich chinh ctia phan mém HEC- RAS la
tinh toan cao d¢ duong mat nudc (la muc nudc
trong song ki hiéu H) tai cac vi tri can quan tam.
Céc dir liéu can thiét dé thuc hién céc tinh toan
nay cé thé dugc chia thanh: sb liéu hinh hoc,
diéu kién bién va diéu kién ban dau, sb liéu vé
luu luong.

Dua vao sd liéu thuy van da do dac dugc cua
hé théng song Bén Hai, két hop voi s6 liéu dia
hinh, dia chat, tinh hinh dan sinh, kinh té xa h¢i
ctia hé thong song dé tmg dung mé hinh mo
phong dong chay 1 trén hé thong séng, trong bai
b4o sir dung mo hinh thily lyc HEC- RAS dé mé
phong dong chay li.
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Hinh 2. Hé thong mang hedi séng Bén Hdi (giao dién nhdp tir mé hinh)
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Hinh 4. Cac bién mang luoi
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File Options Help N
Bourdary Conditions  Initial Conditions | MI
Initial Flow Distribution bethod
™ Use aFestart File Filename: | EI
@ Enter Iriitial flow distribution
AddRS.. |
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|| Storage Area | Il Elevation
LT !

Hinh 5. Piéu kién ban dau

3. Két qua va thao luan dén 13/X/2005 dé hiéu chinh va tran Ii tir ngay
3.1 Higu chinh va kiém dinh mé hinh 03 dén 06/1X/2016 dé kiém dinh mé hinh.
Dé 1am ndi bat phwong phap mé phong 1, tac Két qua hiéu chinh cho tran Iii tir ngay 06 dén

gia chon 1 s tran 1d dién hinh da xut hién trén  13/X/2005 dwoc thé hién cu thé trong hinh 6:
khu vuc dé tinh toan. Str dung tran 1 tir ngay 06
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Hinh 6. Két qua hiéu chinh dwong qua trinh muc nuoc tai tram Hién Luong
trong tran lii tir ngay 06 den 13/X/2005

TAP CHI KHI TUQNG THUY VAN
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Bang 1. Két qua hiéu chinh mé hinh

Cic yéu tb Tinh toan Thue do
H max (m) 3.24 3.01
AH (m) 0.23
Thoi gian xuat hién dinh 08/X/200513:00:00PM  08/X/200515:00:00 PM
(Peak time)
Hé s6 NASH (Efficency index) 0.85
4
35
3 -
2.5
2
E 15 ———H tinh toan
= 1 ——H thirc do

EEgeEE2E

oooooo

g
g 8

Thevi gian (gier)

Hinh 7. Két qua kiém dinh dwong qud trinh myc nwée tai tram Hién Lirong
trong tran li ngay 03 den 06/1X/2016

Bdng 2. Két qud kiém dinh mé hinh

Cic yéu td Tinh toin Thuc do

3.41 3.39
0.02

H max (m)

AH (m)
Thoi gian xuat hién dinh
(Peak time)

Heé s6 NASH (Efficency 0.93
index)

06/1X/2016 1:00:00 AM  06/IX/2016 3:00:00 AM

Bdng 3. Két qua hé sé nham ciia 36 mdt cdt

Nhanh Bén Hai Hé sé nhamn  Nhanh Canh Hom  Hé sd nham n

Mit cét 1 0.1 Mit cét 19 0.091
Mit cit 2 0.1 Mit cit 20 0.04
Mat cét 3 0.1 Mit cét 21 0.045
Mit cét 4 0.1 Mit cét 22 0.1
Mit cét 5 0.1 Mit cat 23 0.092
Mat cit 6 0.1 Mat cit 24 0.1
Mit cit 7 0.1 Miit ct 25 0.1
Mit cit 8 0.1 Nhanh Sa Lung Heé s6 nham n
Mit cét 9 0.1 Mit cét 26 0.1
Mit cit 10 0.1 Mit cit 27 0.1
Mat cét 11 0.1 Mit cét 28 0.07
Mit cét 12 0.1 Mit cét 29 0.075
Mat cét 13 0.1 Mit cit 30 0.067
Mit cét 14 0.1 Mat cit 31 0.069
Mit cét 5 0.1 Mit cit 32 0.065
Mit cét 16 0.1 Mit cit 33 0.05
Mit cét 17 0.1 Mit cét 34 0.08
Mit cit 18 0.1 Mit cit 35 0.069
Mit cét 36 0.053

TAP CHi KHI TUQNG THUY VAN
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Puong qua trinh myuc nudc tinh toan va thyc
do twong ddi phu hop vé dinh va nhitng pha dao
dong hai dinh tuong ddi tring nhau vé gi tri va
thoi gian xuit hién. Trong duong hiéu chinh
chénh 1éch muc nudc 16n nhét gitra tinh toan va
gia tri thuc do 1a 0.23m, chi s6 Nash: 0.85. Tuy
nhién dén duong du bao thir thi chénh léch giita
gié tri dinh 1d dy bao va thuc do 13 0,02m, chi s6
Nash: 0.93, két qua rat tot dé dua vao du bao.
Trong nhanh song hé sb nham thay doi doc theo
chiéu dai cuia song do d6 mdi nhanh song dugc
chia thanh nhiéu hé s6 nham, n6 dic trung cho
do nham 10ng séng & moi doan. Viée ting giam

DUONG TANSUAT DONGLULONNHAT TRAMIGAVONG

hé s6 nham & mdi doan séng anh hudng toi gia
tri dinh 1. Giam hé s6 nham lam giam muc nudc
dinh 10 va lam tang Iuu lugng tai doan do.

3.3 Tinh toan mo phong trdn lii voi tin suit
P=1% (100 nam)

Bai bao sur dung tran I tr 1h 07 - 19h00
10/X/2005 dé thu phong cho tran 1ii Gng v6i tin
suit 1%.

Dé mo phong cac tran 1i v6i cc tan suat khac
nhau khi ¢6 1ii trén song Bén Hai. Sir dung tai
liéu dinh 1ii 16n nhat cdc ndm tir nm 1985 dén
nim 2016 tai tram thuy van Gia Vong dé vé
duong tan sut.

o Luulupngliilonrhdtram Ga\eng
TB=1015.10, 0057, Cs=094 H

—— Buongnsutluuluong dién rhét ram Ga\erg
TB=101510, 0%057, Cs-094

Luu lvgng, Q(m*/s)

10-

0.

001 01 1 10

D D O DO M B 0 ® @9
Tnsd, P

09

errcan]

Hinh 8. Puong tan sudt luu heong lii 16n nhdt tram Gia Vong tir nam 1985 dén 2016

Qua két qua tinh todn ta xac dinh dugc dinh
luu lugng 1t tai tram thuy van Gia Vong tmg véi
tan suat P = 1% 1a Q =2743 m’/s.

Ta thdy Q = 2743 m?/s twong duong véi dinh
1 16n nhat nam 2005 1a Q = 2450 m¥/s. Do d6 ta
lay tranldi ndm 2005 lam nam dién hinh dé thu

TAP CHi KHI TUQNG THUY VAN

phéng cho con 1ii ing véi tan suat thiét ké P = 1%.
Str dung qué trinh luu lugng nudc Gmg véi tan
suat P =1% tai tram thuy van Gia Vongvtra tinh
dugc ¢ trén nhap vao mo6 hinh HEC - RAS véi
bo thong s6 da duge xac dinh dé mo phong cho
kha nang thoét 1ii cta luu vuc song Bén Hai.
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Hinh 9. Cdc dwong qua trinh heu heong lii thiét ké tai cdc vi tri trén séng Bén Hai véi tan sudt P= 1%

Tir két qua chay mo hinh véi 1ii ¢6 chu ki 1ap lai 1a 100 nam (P = 1%) c¢6 két qua nhu sau:

Bang 4. Két qua mé phong muec nueée heu lwong vmg voi P= 1%

Vi tri miit cit  Tén song Mye I:,:;O’Ic,l: 1}(1,2“ (m) (Il;llgf}lsl)l:,rginlg 8';?,2
27504.4 Bén Hai 2.24 2675.55
24749.82 Bén Hai 3.48 2431.96
22745.85 Bén Hai 3.56 1932.46
20845.43 Bén Hai 3.63 1923.19
19883.29 Bén Hai 3.71 1918.4
19326.98 Bén Hai 4.07 1915.24
18686.47 Bén Hai 423 1915.04
18571.95 Bén Hai 423 953.74
15692.3 Bén Hai 5.82 953.28
13311.57 Bén Hai 6.02 953.92
12893.57 Bén Hai 6.29 975.17
11524.23 Bén Hai 6.39 991.13
10921.46 Bén Hai 6.42 1006.38
10037.35 Bén Hai 491 1012.81

4. Két luin

Bai bao da thong qua cac s6 liéu thu thap va
tong hop tir hé thdng cac tram khi tuong thuy
vin dé tinh toan va mo phong dong chay 1ii tir 46
mo phong kha nang thoat 1i cho luu vucsong
Bén Hai tinh Quang Tri. Két qua nghién ctru ing
dung m6 hinh HEC - RAS luu vic song Bén Hai
cho thay mé hinh phtt hop mé phong dong chay
1 cua luu vue. Két qua hiéu chinh va kiém dinh

mo hinh dat h¢ s6 NASH cao trén 0.80, mo
phong kha t6t dong chay i va kha nang thoat li
trén luu vuc. Nghién ctru nay dat co s¢ cho viéce
nghién ciru 1dp quy hoach phong chéng lii cho
tung tuyen song trén toan h¢ thong song Bén Hai
tir &6 dé xudt cac bién phap Gmg ph6 nham giam
thiéu thiét hai do 1d gdy ra phuc vu phat trién
kinh té x4 hoi bén vimng.
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APPLICATION RESEARCH OF MODEL HEC-RAS FOR FLOOD
FLOW SIMULATION OF BEN HAI RIVER BASIN
OF QUANG TRI PROVINCE

Tran Thi Thu Thao!, VuThi Hoa% Pham Thi Minh', Bui Thi Tuyet!
YWUniversity of Natural Resources and Environment, Ho Chi Minh City, Vietnam
2Hydro-meteorological station of Nam Dinh province

Abstract: Quang Tri is one in the coasts provinces central coast has a complex climate and ter-
rain, which is most affected by natural disasters that occur in Viet Nam but with higher frequency
and severity such as typhoons, floods and floods. As a result, large floods often cause flooding in
large plains. This paper presents some results of calibration and verification of flood flow in Ben Hai
river basin in Quang Tri province for two major floods in 2005 and 2016. The results of calibration
and model testing all reached the high Nash above 0.85. Based on the set of hydraulic parameters
determined during calibration and model testing, the simulation calculations for the floods corre-
spond to a design frequency of 1% to simulate the flood drainage capability of the basin.

Keywords: Quang Tri, Ben Hai river, flood flow, HEC-RAS model.
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