UNG DUNG MO HINH HEC-HMS VA HEC-RAS NGHIEN CUU
MO PHONG DONG CHAY LU LUU VUC SONG HUONG

Nguyén Pinh', Nguyé&n Hoang Son', Lé Pinh Thanh!

Tom tat: Luu vue song Huwong c6 tai nguyén nuéc doi dao, déng vai trd quyét dinh trong sw phat trién
kinh té, x& hgi va bdo vé méi truong cua tinh Thira Thién Hué. Diéu kién tw nhién heu viee séng Huwong dic
thi véi toan bg dién tich luu vuc nam tron trong tinh, ¢6 hé théng dam pha Tam Giang — Cau Hai Ién nhat
neéc va ché dg thuy triéu véi bién dé thap nhdt nmuéc. Nhitng nam gan day trén heu viee séng Huwong da va
dang phat trién nhiéu cdng trinh thuy loi, thiy dién lén nhwe Binh Dién, Ta Trach, Huong Pién lam anh
hong dén ché dp dong chay séng Huong. Trong nghién ciru ndy hai mé hinh thiy van, thiy lyc HEC-HMS
va HEC-RAS duwroc 1mg dung dé nghién cizu mo phong dong chay 1 luu vuee séng Hirong, cdc két qua cho
thay kha ndng 1ng dung hai md hinh nay 1 kha tot, c6 thé sir dung dé danh gid cdc tac déng cia viéc xay

ding céc ho chiza d@én dong chay ha luu.

Tir khoa: séng Huwong; chi sé NASH; hiéu chinh mé hinh; kiém d@inh mé hinh

1. PAT VAN PE

Luu vire song Huong ¢6 tAm quan trong bac nhat
d6i voi tinh Thira Thién Hué. Tai nguyén nuéc mat
luu vuc song Huong rat phong pht nhung phan bd
rat khong déu trong nim tao ra nhitng kho khin
trong khai thac str dung nudc phuc vu phat trién kinh
té - x& hoi cho ca tinh Thira Thién Hué. Vi vay, hién
nay trén luu vyc séng Huong dd va dang xay dung
nhiéu hd chaa thuy lgi -thay dién lon nhu hd Ta
Trach, Binh Dién, Huong Dién.

Bén canh nhitng loi ich to I6n, cac hd chaa thuy
lgi - thay dién lam thay ddi ché d6 dong chay, anh
huong dén viéc khai thac st dung va quan ly tai
nguyén nudc, moi truong sinh thai trén luu vuc. Su
thay d6i ché do dong chay cua song Huong, dic biét
la dong chay lii cé nhing tac dong rat lon va truc
tiép dén tinh hinh ngap lut & thanh phé Hué ciing
nhu ving dong bang ha Iuu, anh huéng dén hé sinh
thai da dang va doc ddo ¢ ving dam pha Tam
Giang- Cau Hai ciing nhu kha ning cung cip nudc
ngot cho cac nhu cau phat trién kinh té- xa hoi cua
hon 70% dan s6 ca tinh Thira Thién Hué. Ngoai ra,
su thay d6i dong chay séng Huong con tac dong 16n
dén canh quan moi truong, cac di san vin hoa thé
gi¢i da duoc xép hang trong luu vuc. Do vay dé co
thé quan Iy va khai thac tai nguyén nudc luu vuc
song Huong hiéu qua hon cin xac dinh nhitng thay
d6i dong chay ha luu séng Huong do tac dong cua
hé théng hd chira. Bai bao nay trinh bay két qua ung
dung bo cdng cu mé hinh thay van HEC- HMS va
HEC-RAS budc dau md phong dong chay lii nham

1Tru’o"ng Dai hoc Thuy loi

phuc vu viéc nghién ciru danh gia tac dong cua cac
cbng trinh thuy loi- thay dién 1én dong chay luu vuc
song Huong.

2. KHU VU'C NGHIEN CUU

Séng Huong c6 dién tich luu vuc 12 3.066 km?,
chiéu dai séng chinh Ls = 104 km, d¢ cao diu ngudn
900 m, do cao binh quan leu vuc H = 330 m, do
rong binh quan luru vuc 1a B = 44,6 km, d6 déc luu
vuc J= 28,5% (28,5 m/km), mat d6 luGi song D =
0,6 km/km?, hé sb udn khic 1,65. Hé théng song
Huong c6 28 song nhanh 16n nhé véi chiéu dai hon
10 km, trong d6 c6 ba song nhanh 16n nhit:

- $6ng Bo: Xuét phat tir rimg nai Tay Nam huyén
A Ludi, chay qua cidc huyén Huong Tra, Phong
Dién, Quang Dién, dén Pho Nam, song chia nhiéu
chi luu, nhdp vao song Huong tai Ngd Ba Sinh véi
dién tich 938 km?.

- S6ng Hitu Trach: Bat ngudn tir ving rimg nuai
huyén A Ludi va Nam Dong chay theo huéng Nam
Bic va hoi luu voi séng Té Trach tai Ngd Ba Tuan voi
dién tich Iwu vuc tinh dén Nga Ba Tuan 1a 729 km?.

- S0ng Ta Trach: La nhanh sbéng chinh cta hé
thong song Huong, bit ngudén & do cao 900 m tir
rong nii phia déng day Truong Son thudc huyén
Nam Déng, chay trong ving dia hinh ddi nti, d6 doc
I6m, va long séng sau. Dién tich luu vic dén Ngi Ba
Tuan 1a 821 kn?’.

Luu vuc séng Huong 1a mét trong nhitng luu vuce
¢6 lugng mua l6n nhit nudc ta. Luong mua binh
quan nam trén toan luu vyc trong khoang 2.700 -
3.400 mm & ving ddng bang va 3.200 - 3.600 mm &
ving nii. Lwong mua tap trung chi yéu vao mua
mua tir thang IX dén XII, chiém t6i 68 - 75% lugng

12 KHOA HOC K¥ THUAT THUY LOT VA MOI TRUONG - SO 42 (9/2013)



mua ca nam, trong d6 hai thang mua nhiéu nhét (X -
X1) chiém 47 - 53% téng lwong mua nim, thang cd
lwong mua 16n nhit trong nam 1a thang X.

Lugng dong chay hang nim luu vyc song Huong
phong phd véi mé dun dong chay trung binh nhiéu

nim 1én dén 70 — 80 I/s-km? Téng lwong dong chay
nim cua luu vuc song Huong khoang 7,0 ti m®. Cac
dic trwong dong chay trung binh nhiéu nim nhu
bang 1. Xu thé dong chay trung binh nhiéu nim ting
dan tir dong bang 18n viing ndi va tir Bic vao Nam.

Bang 1: Cdc ddc trung dong chay nim tai cdc tuyén quan trdc

Vi tri Song F (km?) Qo (M?/s) M, (I/s.km?) W, (10° m?)
Thuong Nhat Ta Trach 208 15,8 76 500
Duong Hoa Ta Trach 720 58,8 82 1856
Binh bién Hiru Trach 570 42,1 74 1330
Co Bi B 760 61,2 81 1930
Ho Trudi Trudi 75,3 11,8 157 372

3. PHUONG PHAP NGHIEN CUU

Nghién ctru stir dung cac phuong phap sau:

- Phuong phap moé hinh: st dung mé hinh thuy
van HEC-HMS va md hinh thay luc HEC-RAS do
Trung tdm K¥ Thuat Thiy Van — Quan d6i My (The
US Army Corps of Engineers Hydrologic
Engineering Center) xay dung va phét trién. Mo
hinh HEC-HMS mé phong qua trinh mua- dong
chay, dd duoc st dung kha hiéu qua trong cac
nghién ctru tinh toan thuy vin véi nhidu chirc ning

nhu tinh 16p dong chay; luu lugng dong chay mat;
luu lwong dong chay ngdm va truyén 1 trén séng.
HEC RAS la md hinh thay Iuc dién toan dong chay
mot chiéu tich hop dwoc nhiéu tinh ning, tién loi
cho sir dung, 1a phan mém mién phi, thuong xuyén
duogc cap nhat.

- Phuong phap GIS: duoc st dung dé xac dinh
cac dac trung luu vuc cho cac mo hinh thuy van.

So d6 nghién ctru md phong dong chay li soéng
Huong dugc trinh bay trong hinh 1 dudi day:

Luong mua (quan
trac, radar)

v

M® hinh thuy van
HEC-HMS

(

)

v

Bién thugng luu

Q-9

v

Bién ha luu
(H-1)

.

HEC-RAS

M® hinh thay lue:

v

Mat cét
ngang long
dan

Luu lwong, myc
nudéc | tinh toan

v

Danh gia thay doi
‘ dong chay 1i

Hinh 1: So d6 nghién ciru mé phong dong chay lii
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4. KET QUA NGHIEN CUU

4.1. Ung dung mé hinh HEC-HMS cho lwu viee
song Huwong

4.1.1 Phan chia cac tiéu luwu vuc

Duya trén ban dd dia hinh, lru vuc song Huong
duogc chia thanh 9 Iuu vyc bd phan. Bang phuong
phép da giac Thiessen xac dinh duoc trong s6 cho
tirng Iuu vue b phan dua trén cac tram do mua cia
luu vue nhu hinh 2.

CHU GIAI
e Tram-Piém Do Mua
¥ Tram Thiy vin

—  Ranh Gi&i Tidu Luu Ve

Hinh 2: Pa gidc Thiessen va cdc luu viee b phdn
lvu viee song Huong

4.1.2 Xay dung ban do chi s6 CN lwu vuc séng
Huong va mé phong thanh phan tiéu luu vuec trong
md hinh HEC-HMS

Chi s6 CN (Curve Number) 13 s§ hiéu duong
cong trong biéu db ctia phuong phap dudong don vi
SCS. Pé x4c dinh CN phai phdi hop cac ban dd dia
hinh (DEM 30x30m), ban d6 phan chia luu vuc, ban
dd phan loai d4t va ban d6 st dung dét cua luu vue
song Huong xdy dung dugc ban dd sb hiéu duong
cong hay chi s6 CN cho toan luu vye nhu hinh 3.

1
§

o0
e =+ =+ -
N

6 0 6 12 18 Kiometers
——_—_——__ ]

Hinh 3: Ban do phdn b6 chi sé CN
lvu viee song Huong

M6 phong céac thanh phan tiéu luu vuc trong mo
hinh HEC-HMS dura trén két qua phan chia luu vuc
nhu da trinh bay & phan trén, thiét 1ap céc thanh
phan luu vye nhu hinh 4.

Hinh 4: So' d6 mé phéng cdc tiéu huu viee
trong md hinh HEC-HMS

4.1.3Hiéu chinh va kiém dinh mé hinh HEC-
HMS

Thoi gian s6 liéu dong chay thuc do dung trong
tmg dung mé hinh thiy vin HEC-HMS dé hiéu
chinh va kiém dinh md hinh ddi véi cac luu vuc
séng nhanh C6 Bi, Binh Dién va Duong Hoa nhu
bang 2.

Bang 2: 86 liéu thuc do dung hiéu chinh va kiém
dinh mé hinh HEC-HMS

Luu vuc S liéu diing S6 liéu ding
hiéu chinh kiém dinh
C6 Bi 14-16/10/1981 15-19/10/1985
Binh Dién 13-15/10/1984 15-18/10/1985
Duong Hoa 10-13/10/1986 17-23/11/1987

Tiéu chuan danh gia su phi hop ciia mé hinh
HEC-HMS la chi tiéu NASH theo cdng thuec:

> (Qcal-Qobsy?
" (Qobs—Qobsave)’

NASH(EI) =1—

Trong do:

Q.. : Luu lugng lii tinh toan (m*/s);

Q, : Luru luong 1ii thye do (m¥/s);

Qobsaver: Luru Iwong 1t thue do trung binh (m3/s).

CAac két qua hiéu chinh cho cac luu vuc C6 Bi,
Binh Pién va Duong Hoa la kha tét voi cac chi s6
NASH dat tir 0,90 dén 0,94 (bang 3). Qué trinh luu
lugng thuc do va tinh todn theo mé hinh HEC-HMS
bam sat nhau ké ca dinh va qua trinh (hinh 5).
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Bang 3: Két qua hiéu chinh théng s6 mé hinh HEC-HMS cho cdc heu vue

Cac thong s6
L vye CN | la |tw() | Co | Qum¥s) | Re| R | x | k(h) | NASH
Cé Bi 69 50 5 0,75 400 05| 05 | 025 2 0,90
Binh Dién 72 30 6 0.5 150 05| 02 | 025 5 0,94
Duong Hoa 70 60 6 0,65 100 04 | 01 | 025 1 0,92
Junction "CO BI" Results for Run "CO Bl HC" = Junction "BINH DIEN" Results for Run "BINH DIEN KD*
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Legend (Compute Time: 02May2013, 11:38:44)
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—+— Run:BINH DIEN KD Element:BINH DIEN Result:Observed Flow

Run:BINH DIEN KD Element:BINH DIEN Result:Outflon
——— Run:BINH DIEN KD Element:HUU TRACH Result:Outflom

Hinh 5: Két qua hiéu chinh mé hinh HEC—HMS heu viee Cé Bi va Binh Dién

Vi cac bo thong s6 mo hinh HEC-HMS g vai
céc chi s6 NASH nhu bang 3 1a chip nhin dugc dé
tiép tuc budc kiém dinh mé hinh cho cac niam khac
nhau. Két qua kiém dinh mé hinh véi s6 liéu thuc do
cac nam khac nhau cho cac luu vuc bd phin C6 Bi,
Binh Dién va Duong Hoa cho thiy qua trinh tinh
toan theo md hinh va qua trinh thuc do 1a kha sat va
pht hop. Cu thé chi s6 NASH trong kiém dinh mé
hinh HEC-HMS cho cic luu vuc nhu sau: luu vuc
Co Bi, chi s6 NASH=0,78; luu vuc Binh Bién, chi
s6 NASH=0,9; lvu vuc Duwong Hoa, chi sd
NASH=0,95

Qua phén tich, danh gia cac két qua hiéu chinh va
kiém dinh mdé hinh HEC-HMS cho lwu vuc séng
Huong, c6 thé dua ra nhirng nhan dinh ban dau 1a

mo hinh phil hop véi diéu kién khi twong, thuy vin
va cac diéu kién Iuu vye. Cac két qua nghién ctu 1a
dang tin cdy, mic du c6 nhitng thoi gian két qua tinh
toan theo md hinh chua that sat vé6i thuce do.

V6i két cac qua tinh toan hiéu chinh va kiém dinh
mod hinh HEC-HMS cho céc luvu vuc nhu trén, céc
bo thong sé moé hinh duge ap dung vao cac bude
nghién ctru tiép theo.

4.2.Ung dung mé hinh thiy lwc HEC-RAS cho
lwu viee song Huwong

4.2.1 So @6 mang séng va cac bién:

Mang song tinh toan bao gém tuyén séng, kénh
thoat 1i chinh trong luu vuc dugc thé hién trong
hinh 6, d6 dai va s6 mat cit dugc str dung trong tinh
toan theo md hinh HEC-RAS nhu bang 4.

Bang 4: Chiéu dai cdc doan séng va S6 mdt cdt ngang

TT Séng Chiéu dai (km) S6 mit cat
1 Hitu Trach (Binh Pién — Tuén) 7,7 8
2 Ta Trach (Duong Hoa — Tuan) 14,5 24
3 Huong (Tuin — pha Tam Giang) 34,3 59
4 B4 (C6 Bi — Sinh) 31,3 37
5 Bd (Bac Vong — Dong Lam) 8
6 Kénh An Xuan (Pong Lam- An Xuén) 9,64 8
7 Kénh Dién Hong (Pong Lam- Ha D)) 10,2 8
8 Kim P6i (Thanh Ha — Quan Cira) 6 7
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TT Séng Chiéu dai (km) S6 mat cat
9 Kénh 5 x& (Nham Biéu — sdng Bo) 14,3 17
10 Pai Giang (Phu Cam — cng Quan) 27,1 39
11 Nhu Y (Dap D4 — song Dai Giang) 15,1 29
12 Phé Loi (La Y - cong Dién Truong) 5,9 8
13 Cac song quanh thanh phd Hué 16

Bién trén cia mo6 hinh la cac qua trinh heu lugng
tai Duong Hoa (Ta Trach); Binh Dién (Hitu Trach)
va Huong Dién (song Bd) dugc tinh toan tir mé hinh
HEC-HMS va két ndi ty dong vao md hinh HEC-
RAS. Luu luong nhdp bén duoc tinh tir sé lidu mua
cia cic tram do mwa Binh Dién, Nam Déng,
Thuong Nhat, Kim Long, Phu Oc, C6 Bi. Bién dudi
la qua trinh muc nudc triéu tai cira Thuan An va Tu
Hién. Cac tram kiém tra két qua tinh toan mé hinh 14
Kim Long trén song Huong va Pha Oc trén séng Bd.

-

Hinh 6: So' d6 mang séng, mdt cdt ngang ha heu
song Huong trong HEC-RAS

4.2.2Két qua mé phong thir nghiém mé hinh
HEC-RAS

St dung sb liéu mua thuc do trén luu vuc song
Huong trong tran 1 tir 13/X/1984 dén 30/X/1984 dé
thir nghiém mo phong i trén song Huong. Két qua
muc nude tinh toan so sanh véi sd liéu muc nudce
thuc do tai Kim Long trén song Huong va Phu Oc
trén sdng Bo thé hién trong hinh 7. Tai tuyén Kim
Long, duong qua trinh tinh toan va duong thyc do
trong d6i bam sat nhau vé pha dao dong, tuy gia tri
tinh toan dinh 1ii thir nhét thip hon dinh Ii thuc do
nhung dinh 1i tht hai twong d6i pht hop véi dinh 1
thuc do, chi s6 NASH dat 0,63. Két qua md phong
tai Ph Oc cho két qua kha quan hon, dudng muc
nudc tinh toan va thuc do twong dbi bam sat nhau vé
pha dao dong va gi4 tri dinh, chi s NASH dat 0,77.
Két qua thir nghiém tuy cOn mot sb han ché do cac
tram do mua trén luyu vuc thua va chua that sy dai
biéu, nhung c6 thé thiy mé hinh HEC-RAS xay
dung dugc hoan toan cd thé ap dung dé mé phong li
trén séng Huong.

Plan: Lu 1964 River. Song Huong Reach: 2 RS: 17019 E
Legend

& Stage
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Stage (m?
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Hinh 7: Két qua mé phéng muec miede Iii thang X nam 1984 tai Kim Long va Phi Oc

5. KET LUAN

Qua céc két qua nghién ciru g dung mo hinh thay
van HEC-HMS va mé hinh thay lyc HEC-RAS cho
luu vire séng Huong cho thiy hai mé hinh nay 1a phu

hop cho md phong dong chay i cta Iuu vuc, tuy nhién
do sb liéu do mura con thiéu, chua ddng bd va cac tram
do mua trén luu vire chua that dai biéu nén cac két qua
mo phong con mot s6 han ché. Tuy nhién cac két qua
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nghién ctru bude dau ndy 1a chap nhan dugc. cac mo hinh cd thé sir dung trong cac budc nghién

V6i cac chi tiéu NASH dat duoc trong hiéu chinh  ciru tiép theo dé danh gia anh huéng cua cic cong
va kiém dinh moé hinh HEC-HMS va mé hinh HEC-  trinh thuy loi- thuy dién dén ché d6 dong chay ha
RAS nhu trong nghién ctru ndy, cac bo thong sb ciia  luu song Huong.
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Summary
APPLICATION OF MODEL HEC-HMS AND HEC-RAS
FOR FLOOD FLOW SIMULATION OF HUONG RIVER BASIN

Huong river basin has rich water resources, it plays a very important role in social and economical
development of Thua Thien Hue province and also in environmental protection. The natural conditions of
Huong basin has natures of all basin belongs to Thua Thien He province with large lagoon system Tam
Giang — Cau Hai and very low tidal regime. In recent years, on Huong basin there are hydropower and
irrigation reservoirs has been build such as Binh Dien, Co Bi, Ta Trach. These structures will effect on the
flow regime at downstream of Huong river. In this study, two hydrological and hydraulic models HEC-HMS
and HEC-RAS have been applied to simulate the river flood flows. The results shown that these models can
be used for the next steps to assess the effect of reservoirs in upstream on the flow regime of downstream of
Huong river.

Key words: Huong river; NASH index; model calibration; model verification.
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