NGHIEN CUU

UNG DUNG MO HINH HEC - HMS MO PHONG DONG CHAY LU
TREN LUU VUC SONG NGOI HUT

TRAN VAN TINH!, PHAM TRUONG GIANG? NGUYEN QUOC VIET?, MAI QUANG TUAN!

"Truong Dai hoc Tai nguyén va Moéi trudng Ha Noi

*Trung tdm Dy bdo khi tugng thity vin qudc gia

3Sinh vién truong Dai hoc Tai nguyén va Moi truong Ha Noi

Tém tat

Bai bdo trinh bay két qua mé phong dong chdy lii trén luu viic song (LVS) Ngoi Hiit tinh dén tram thity vin
Ngoi Hiit sit dung mo hinh thity vin HEC - HMS. Cdc thong so ciia mé hinh dvgc hiéu chinh va kiém dinh dva
vao s liéu dong chdy lii thuc do ciia cdc trdn lii ndm 2024 va theo phuong phdp thii sai, Sé liéu mua gio dugc
sti dung tai 4 tram do mua nhan dén trén luu vuc. Trudc khi moé hinh dvugc dp dung dé mé phong duong qud
trinh dong chdy lii thiét ké theo cdc tdn sudt li thiét ké 1%, 2%, 5% va 10%. Két qua hiéu chinh va kiém dinh
cho thdy moé hinh HEC - HMS da mé tdi hién rdt tot dudng qud trinh luu lugng lii thuc do, véi r=> 0,75, luu
lugng dinh lit khd tuong dong véi su xudt hién dinh mua tai cdc tram do mua.

T1i khoa: Ngoi Hut, dong chdy li, HEC - HMS.

Ngay nhdn bai: 13/10/2025; Ngay siia chiia: 6/11/2025; Ngay duyét dang: 25/11/2025.

Application of the HEC-HMS model to simulate
flood flow in Ngoi Hut river basin

Abstract

This paper presents the results of flood-flow simulations for the Ngoi Huit River basin, up to the Ngoi Hut gaug-
ing station, using the HEC-HMS hydrologic model. Model parameters were calibrated and validated against
observed flood discharge data from the 2024 flood events using a trial-and-error approach. Hourly precip-
itation data recorded at four community rain gauges distributed across the basin were used as input. After
calibration, the model was applied to simulate design flood hydrographs corresponding to design flood proba-
bilities of 1%, 2%, 5% and 10%. The calibration and validation results indicate that HEC-HMS satisfactorily
reproduced the observed flood hydrographs (r = 0.75), and the simulated peak discharges coincided closely
with the timing of rainfall peaks recorded at the gauges.

Keywords: Ngoi Hut river, flood flow, HEC = HMS.
JEL Classifications: Q53, 044, Q54.

1. GIOI THIEU

Song Ngoi Hut c6 chiéu dai khoang 75 km véi dién
tich luu vyc khoang 622 km® Trong nhiing nam gan
day, trén luu vuc nay cac tran la I6n xay ra ngay cang
nhiéu va cuong do ngay cang gia tang. Canh bdo la
sém dugc coi la mot trong nhiing bién phap hiéu qua
nhit nham giam thiéu rai ro do 1a gay ra. Song Ngoi
Hut 1a phu luu cdp 1 ctia Song Thao, do dé viéc md
phong dong chay I trén LVS Ngoi Hut sé giup xac dinh
dugc lugng gia nhap khu gitta khi mo phong, du bao
dong chay la trén song Thao. Cho dén nay, ndi dung
tinh toan lugng gia nhap khu gitia ti song Ngoi Hut
chay vao song thao da c6 mot s6 nghién ctiu thuc hién.
Lé Biac Huynh va cong su da st dung mo hinh SSARR
dé mo phong dong chay la, lugng mua dua vao mo
phong ctia LVS Ngoi Hut chi ¢6 1 tram do mua, khong
c6 tram do mua & ving nui, riing noi c6 lugng mua
thuong 16n hon. Do vy, viéc mo phdng dong chay tu
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mua gap kho khan nhat dinh do mua kém dai biéu [1].
Tran van Tinh va cong su da nghién ctiu 4p dung mo
hinh MIKE Flood m6 phéng ban d6 ngap lut thanh
pho Yén Bai, nghién ctiu nay sti dung di liéu thuc do
lam d4u vao d€ moé phong miic d6 ngap lut ctia cac tran
1, chua tinh toan lugng gia nhap khu gitia theo cac tan
sudt thiét ké [2].

Cac mo hinh thuy védn 1a cong cu hiéu qua trong mo
phéng dong chay trén LVS, da dugc nhiéu nha khoa
hoc st dung mé6 phong dong chay la. Trong ddé, mo
hinh HEC - HMS [3-6] va m6 hinh MIKE NAM [7-
10] da dugc nhiéu nghién ctiu st dung dé€ mé phong
dong chay la.

2. DULIEU VA PHUONG PHAP NGHIEN CUU

2.1. Khu vic nghién ciiu

LVS Ngoi Hut la phu luu cdp 1 ctia song Hong, chay
qua cac xa phia tay tinh Lao Cai. Khu vyc dau ngudn
nam 6 xa Ta Lé, chdy qua dia phén cdc xa Phong Du



Thugng, Phong Du Ha, chay vao song Hong tai
xa Dong Cuodng. Trén luu vic ¢é 1 tram thuy van
Ngoi Hut, 4 tram do mua nhéan d4n bat d4u hoat
dong tii nam 2023 (Hinh 1).

2.2. D liéu nghién ciiu

Tai liéu dia hinh: Ban d6 s6 d6 cao DEM cé
kich thudc 30 x30 m tai luu vuc nghién ctu.

Luu lugng dong chay trong cac trdn 1a ndm
2024 ctia tram thuay van Ngoi Hut.

Luong mua gio nam 2024: Tai cac tram do
mua ty dong Ta Lé, Gia Hoi, Nam Co, Lang Cang.

Téng lugng mua 3 ngay 16n nhét ti nam 1994
dén nam 2023 tai tram khi tugng Mu Cang Chai.

2.3. Gidi thiéu vé mé hinh HEC - HMS

Mo hinh thuy van HEC - HMS la san phdm
ctia cac ky su thudc trung tdm thuy vén cong trinh,
quan doi Hoa Ky, 1a mé hinh ¢6 kha nang n6i bat
trong mo6 phong dong chay la [6]. M6 hinh bao
gdm gom héau hét cac phuong phap tinh toan dong
chay trong luu vuc va dién toan dong chay trén cac
kénh, song, cdng trinh ho chtia, dap dang.

2.4. Thiét lgp moé hinh HEC - HMS cho luu
viic nghién ciiu

Hinh 2 la ctia s6 thiét 14p mo hinh HEC -
HMS cho LVS Ngoi Hut tinh dén tram Thuay
van Ngoi Hut. Cu thé, luu vuc nghién ctiu dugc
chia thanh 4 tiéu luu vuc, trong do: tiéu luu vuc
Ngoi Hut 2 c6 dién tich 217,65 km?* v6i pham
vi khong ché dén thuy dién Ngoi Hut 2, ti€u
luu vic Ngoi Hut 2A ¢6 dién tich 79,91 km? véi
pham vi khong ché ti thuy dién Ngoi Huat 2 dén
thay dién Ngoi Hut 2A, ti€u luu vic Ngoi Hut 1
c6 dién tich 29,37 km? v6i pham vi khong ché tu
thay dién Ngoi Hut 2A dén thuy dién Ngoi Hut
1, tiéu luu vuc Ngoi Hut ¢6 dién tich 226,2 km?
v6i pham vi khong ché tii thiy dién Ngoi Hut 2A
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Hinh 1. Bdn do LVS Ngoi Hut

dén tram thuay vin Ngoi Huat. Cac ti€u luu vuc duge két noi
v6i nhau thong qua cac doan song tai cac diém nit cua ctia
ra khdng ché céc tiéu luu vuc. Dién tich cic tiéu luu vuc, ty
1é t6n that ban dau, ty 1¢ phan tram khong thdm, thanh phan
dong chay ngdm cung cac dac trung khac cua tling tiéu luu
vuc dugc khai bdo vao trong moé hinh. Nghién ctiu st dung
phuong phap Muskingum d€ dién toan dong chay trong cac
doan song (Hinh 2).

Trong luu vuc nghién ctiu cé cac tram do mua ty dong
Tu Le, Gia Hoi, Nam Co, Lang Cang va tram thty van Ngoi
Hat (Hinh 1). Do d6, d€ xac dinh thong s6 ctia mo hinh
HEC - HMS s6 liéu mua gio va luu luong dong chay cua
mot s6 tran la 16n nam 2024 da dugc st dung cho hiéu
chinh va kiém dinh b thong s6 ctia mo hinh.

3. KET QUA VA THAO LUAN

3.1. Két quad hiéu chinh bj théng sé ciia mo hinh

St dung s6 liéu mua va dong chay céc tran la xay ra ngay
22-27/6/2024 va 11-24/8/2024, cac mo6 phong khac nhau
da dugc thuc hién d€ xac dinh bd thong s6 cia md hinh
HEC - HMS. Céac théng s6 cia mo hinh dugc xac dinh theo
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Bang 1. Chi tiéu danh gia két qua hiéu chinh va kiém dinh tai tram

NGHIEN CUU

do la tuong doi giong nhau (Hinh 3

thay van Ngoi Hut va Hinh 4), hé¢ s6 Nash tuong ting 1a

— o — 0,74 va 0,81, sai s6 tong lugng la nho

Chi tiéu BicuIChinh Eeemidiih hon 7,5%, sai sO thdi gian xudt hién

T i LT LG0T dinh nho hon 2 gio (Bang 1). Cac két

Nash 0,738 0,806 0,34 qua trén thé hién rang cc gia tri ctia

r 0,75 0,83 0,86 b6 thong s6 mo hinh (Bang 2) da tim

. Sai sd 747 6.89 272 dugc 1a phu hop va c6 th§ st dung
tong luong (%) cho budc tiép theo ctia nghién ctiu.

Thyc | Tinh | Thuc | Tinh | Thuc [ Tinh 3.2. Kiém dinh mo hinh

Thoi gian do | toan do toan [ do toan Dé kiém dinh bo thong s6 cla

xuét hién dinh 26/06 | 26/06 | 13708 [ 13/08 | 08/09 [ 08/09 md hinh, s6 liéu mua va luu lugng

09:00 | 11:00 | 11:00 | 9:30 |23:00| 22:15 dong chay la xdy ra tu ngay 6 dén

Pinh I 153 | 115 [ 200 | 212 [ 690 | 608 ngay 10/9/2024 da dugc st dung. Khi

Cheénh lech kiém dinh, giti nguyén cac gia tri ctia

dinh 1t (1’;13/8) 38 12 82 bd théng s6 mo6 hinh da tim duogc

Bang 2. B) thong s6 hiéu chinh va kiém dinh cac tiéu LVS Ngoi Hut

trong giai doan hiéu chinh. Hinh 5
va bang 1 thé hién két qua kiém dinh
ctia mo hinh.

o Tiéu luu vye Mo hinh téi hién t6t hinh dang va

Thong so Ngoi Hit | Ngot Hit | ooz paeq| TV | thoi diém 1o, NSE = 0.84, r=0.86. Tuy

i i 2 2A Ngoi Hut | s dinh mo phong hoi cao (690

Ton That (Loss) vs 608 m?/s, chénh 82 m?/s). Nhu

Ton that ban dau vay, cac gia tri ctia bd thong s6 mo

(initial Abstraction) 4-7 5-6,5 4-7 3-7 hinh HEC - HMS da tim duoc dugc

i (I’nrfl) trong qua trinh hiéu chinh va kiém

Ton that 6n dinh dinh 1a phu hgp va c6 thé st dung

(constant Rate) 3 3 3 3 dé mo6 phong dong chay la theo céc
(mm/gio) kich ban.

(t)ﬁ"DléIIl tich khong 5 5 5 5 3.3. Két qud mé phoéng dong chdy
ar? ( Iil‘pel:VlouS)ﬁ lii theo cdc kich bdn va thdo ludn
Chuy e; doi dong chdy Do trén Ivu vic nghién ctu cé

( ransf orm): tram khi tugng Mu Cang Chai la
StThgl r%llan treh 7 6 6 8 gan nhat. Vi vay, dé mo phong dong
(Stan Aa . afg) (h) chay la tai khu vuc nghién ctiu theo
Hg 50 dinh 0.556 0.556 0.556 0.556 c4c tan sudt thiét ké 1%, 5% va 10%,
(Peaking coefficient) nohién ctiu da st K X TiA
- - - ghién ctiu da st dung chudi s6 liéu
Dong chay ngam tong lugng mua 3 ngay 16n nhat tu
(Baseflow) nam 1995 dén nam 2024 d€ xay dung
Dong chay ngdm duong tan suét ly ludn téng lugng
ban dau 15 15 10 20 mua 3 ngay 16n nhit tai theo phan
(Initia&rggfsc)harge) phdi PIH‘. Ké’t,qué tinh tf)én xdy dung
Hing s6 nudo rit dudng tan suat dugc thé hién Hinh 6.
(Recession constant) 0.6 0.6 0.6 0.6 Can cl vao cac trén’ ld da thu
- _ thap dugc trén luu vuc tién hanh thu
H¢ so0 léch dinh (Ratio) 0.66 0.66 0.66 0.66 phéng mua cac tiéu luu viic ing véi

tan suat thiét k& 1%, 2%, 5% va 10%

phuong phap tht sai. Dya trén gid tri cia cac chi tiéu danh gid sai s6 (bao
gom hé s6 Nash, h¢ s6 tuong quan, sai s6 tong lugng, gia tri dinh i va
thoi gian xudt hién dinh & (Hinh 3,4).

Cac két qua mo phong dong chay la tai tram thtly van Ngoi Hut so véi
gia tri thuc do cho thdy xu thé ctia dudng qua trinh 1t moé phong va thuc

theo trdn mua dién hinh tu ngay 7/9
- 9/9/2024. Két qua mo hinh dong
chay la theo cac tan suét thiét ké cho
thay thai gian ctia cac tran la kéo dai
khoang 100 gio, gia tri luu lugng
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DUONG TAN SUAT MUA 3 NGAY MAX - TRAM MU CANG CHAI

Qua trinh I Ging véi tAn suat thiét ké 1%, 2%, 5%

40
Tén sudt, P(%) Activat

e Wing

va 10%

800
700
600
2 500
B 400
& 300
200
100
0

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70

Thoi gian (gi®)

—0 —20 —50, mm—10%

g

Hinh 6. Cdc ddc trung thong ké ciia dudng tdn sudt ly ludn va

mua 1ing vdi tdn sudt thiét ké

dinh I ting véi cac tan sudt suét thiét ké 1%, 2%, 5%
va 10% lan luot 1a 763 m?/s, 613 m?/s, 495 m®/s, 388
m’*/s. Buong qua trinh dong chay ld c6 xu huéng khac
nhau gitia cac tiéu luu vic, nguyén nhin dan dén hién
tugng trén do su phan b6 mua khong déu trén luu vuc
trong cdc trdn mua.

Cac két qua mo phong dong chay li theo cac tan suat
thiét ké trén LVS Ngoi Hut va cac tiéu luu vic ¢ thé
dugc st dung lam d4u vao cho tinh todn xay dung cac
ban do6 nguy co ngép lut khi sti dung cac mo hinh thay
dong luc. Ngoai ra, cac két qua mo phong dong chay la
dén cac ti€u luu vic dugc la dit liéu dong chay dén cta
cac ho chia Ngoi Hut 1, Ngoi Hut 2, Ngoi Hut 2A theo
céc tan sudt la thiét ké va dugc st dung nhdm ho trg
cong tac diéu tiét la ctia cac ho chia nay phuc vu phong
chdng thién tai.

4. KET LUAN

Nghién ctiu da st dung di liéu mua gio cua cac
tram do mua tu dong va luu tugng dong chay tuong
ung vdi cac tran la trong ndm 2024 d€ hinh chinh va
kiém dinh, tim ra b thdéng s6 ctia m6é hinh HEC -
HMS cho LVS Ngoi Hut.

Thoi gian duy tri dong chay la trén LVS Ngoi Hut
khoang 100 gi¢. Pinh 1a tai tram thaly van Ngoi Hut
xudt hién kha tuong dong véi sy xudt hién dinh mua
trén luu vuc.

Két qua mo phong cac tran la thiét ké tii nghién
ctiu nay hoan toan c6 thé st dung cho cac muc dich:
lam dii liéu dau vao cua cac moé hinh thuy dong luc;
phuc vu diéu tiét dong chay cac ho chia Ngoi Hut 1,
Ngoi Hut 2, Ngoi Ht 2A.

Dong gép ciia cdc tdc gid: Xay dung y tudng nghién
cttu: Tran Van Tinh; Mai Quang Tudn; Xii ly so ligu:
Tran Van Tinh, Nguyén Qudc Viét, Pham Trudng
Giang; Thiét lap moé hinh: Tran Vin Tinh, Nguyén Quéc
Viét; Viét ban thdo bai bdo: Tran Vin Tinh, Mai Quang
Tudn; Chinh siia bai bdo: Trdn vin Tinh.

L&i cam on: Két qua nghién ciiu nay dugc ho trg béi
Dé tai khoa hoc va cong nghé cdp co sé “ Nghién ciiu xdc
dinh dong chdy i trén song Ngoi Thia, tinh Yén Bdi’m
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Hinh 7. Két qud mo phong duong qud trinh Ii
LVS Ngoi Hut iing vdi cdc tdn sudt thiét ké
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