Nghién cuu

AP DUNG MO HINH HEC - HMS NGHIEN CUU DU BAO
DONG CHAY LU TAI TRAM THUY VAN THAC MUOI
TREN SONG GIANG

Tran Vin Tinh; Vii Hong Thai; Lé Thu Trang
Truong Dai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Nghé An la tinh thuoc khu vuc mién Trung, co dia hinh voi do déc 16m nén lii
trén song Giang ciing nhu cac song khdac o ddy thwong tap trung nhanh, gdy kho
khdn cho cong tac dw bao. Lil lut xay ra ngay mét nghiém trong va khé kiém sodt.
Do la mot trong nhitng thién tai lién quan dén dong chay gay thiét hai vo cung to
[6n ca vé con nguoi va tai san dong thoi gdy ra tde dong xdu t&i méi treong tu
nhién. Van dé canh bdo, du bédo va phong tranh lii la bién phap duoc lya chon nham
tranh ton that do lii gy nén. Bai todn ciing da nghién ciru thir nghiém sir dung mé
hinh thuy van HEC - HMS dv bdo dong chay lii tai tram Thadc Mudi trén luu vuc
song Giang. Két qua nghién civu nay sé la co sé khoa hoc cho viéc dé xudt cdc gidi
phdp phong, chong, giam nhe thiét hai do thién tai lii lut gdy ra cho khu viec song
Gidang ndi riéng va tinh Nghé An noi chung.
Tir khéa: Song Giang, HEC-HMS, Thiac Mubi, du béo 1ii.
Abstract

Application of HEC - HMS model on flood forecasting for Thac Muoi station
in Giang river basin

Nghe An is a province in the central region with high sloping terrain. Therefore,
floods on Giang river as well as other rivers in Nghe An occur very fast causing
difficulties for forecasting. Floods have become more complicated and difficult to
control. Flood one of flow - related disasters causing huge damages on people,
property and natural environment. Flood forecasing, warning and preventing are
important measures to reduce losses caused by floods. In this study, HEC - HMS
model was used for flood forecast at Muoi waterfall station on Giang river basin.
The results of this research will establish scientific basis for proposing measures to
prevent and mitigate damage caused by natural disasters and floods in Giang river
in particular and in Nghe An province in general.

Keywords: Giang river, HEC - HMS, Muoi waterfall, flood forecasting.

1. M& dau

Séng Gidng la phu luu Ién cua
song Ca, phia Bic gidp cac huyén
Tuong Duong, Quy Hop (Nghé An).
Phia Tay la cua luu vuc bién gidi Viét
- Lao. Phia DBong la dong chinh séng
Ca (doan tir Dira dén Yén Thuong) do
ra bién Pong. Phia Nam giap huyén
Huong Son (Ha Tinh).
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Luu vuc song Giang nim trong
gidi han dia ly:

-104°39’ dén 105°11° kinh 46 Pong;

- 18°42° dén 19°02° vi d¢ Bac.

Luu vuc song Giang c6 dién tich
1a 843 km? (chiém 3,86% dién tich luu
vuc song Ca, trong d6 ¢ 36,7 km? 1a
vung ndi d4 voi), bat ngudn tir dinh
nui cao cua day Trudong Son chay theo
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huéng Ty Bic - Pong Nam. Chiéu
dai dong song 92 km, chiéu dai luu
vuc 60 km. B§ cao binh quén cua luu
vuc 456,5 m, hé sd hinh dang 0,23.

Nghién ciru

Chiéu rong binh quén cia long song
1a 14,05 m véi hé s udn khuc 1,53.
Long song hep, nhdp vao song Ca &
Thanh Tién [2].
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Hinh 1: Ban dé lwu vwe song Gidng

Luu vuc séng Giing nim hoan
toan trén suon dong cua day nui
Truong Son, thap dan tir tiy sang dong
va tr Bic vao Nam; chiéu dai 60km
(huéng Tay - Dong) va chiéu rong 32,7
km (hudng béc - nam). Do doc suon doc
kha cao, trung binh dat td1 21,9%. Do
dia hinh nghiéng déc tir tdy sang dong
chan ngang hudng chuyén dong ciia bio
tir Dong sang Tay két hop véi gié mua
Pong Bac xay ra vao khoang thoi gian tir
thang VIII dén thang X giy ra mua 16n
¢ suon Dong Truong Son. Mua 16n trén
dia hinh déc, thoi gian tdp trung nudc
nhanh da gay ra nhiing tran 1{ 16n.

Luu vuc séng Gidng nam trong tiéu
ving khi hau Béac Trung Bo véi dic diém
chung 13 nhiét d6i am gié mua; ¢ hai
mua: Mua néng (mua nhiéu) tir thang
IV dén thang X va mua lanh (mua it) tir
thang XI dén thang I1I nam sau; xen giira

la hai mua chuyén tiép. Mua ha chiu tac
dong manh mé€ cua gi6 mua tdy nam bi
bién tinh rat kho va néng, miia déng chiu
anh huong cua gic') mua dong bic lanh,

cd mua phun dong thoi cung chiu anh
hudng truc tiép cua thoi tiét mién ndi tay
nam Nghé An nén cd nhitng dac trung
riéng vé cac yéu to thoi tiét. Rét dén sém
va mua kho hanh thuong kéo dai.

Mua 1 bit dau tir thang VII va két
thiic vao thang X, ha du song Gidng két
thiic vao thang X, XI. Ngoai quy luat phd
bién ndi trén, ¢6 nam 1i dién bién bat
thuong, sém hodc mudn, hodc déng thot
xay ra 1i 16n trén tat ca cac hé thong song.

Nguyén nhan giy nén mua 1d 16n
& trong ving 1a bio, p thdp nhiét ddi,
khong khi lanh, hoi tu nhiét déi. Trong
ting nam, cac tinh thé nay xay ra don
doc hoic két hop v6i nhau gay mua ngén
véi cuong do 16n hodc mua vai ngay voi
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tong luong 16n két hop véi dia hinh dbc,
dén nudc xudng dong bang. O d6, kha
nang tiéu thoat bi han ché gdy ra ngép
ung. Hon nita mua 1én thudng gidm
dan tir ha du 1én thuong ngudn, nén khi
nuée 1i vé ving ha du da c6 luong nude
dém kha 16n, trong truong hop gap tridu
cuong, kha nang thoat i qua céc cura bi
han ché. P6 13 nguyén nhan gy ngap
ing lau ngdy & ving ha du song. Dién
hinh 14 ba trin bdo sb 8, 9 va 10 Xay ra
vao thang 9/1978 gay ra 1u lich st trén
song Ca va phu can [1].

Duya vao kha nang xuét hién 18, co
thé chia mua 1di thanh 3 loai chinh: Mua I
tiéu mén, mua li sém va mua 1 chinh vu.

- Mua lii tiéu man: Xay ra vao
thang V - VI, lugng mua c6 khi 1én dén
390.5mm trong 3 ngay mua (tai tram Con
Cudng tir ngay 25 - 27/05/1989). Luong
mua tiéu mén dién hinh xay ra vao nam
1984 va 1989. Thoi gian mua khong kéo
dai va xay ra vao dau mua thuong gy ra
cac tran 10 trung binh c6 mot dinh va thoi
gian ngn (lii gay).

- Mura lii sém: Bit dau vao khoang
thang VII, VIII tang dan theo thoi gian.
Luong mua ngay cua 1ii sém khong
cao, mua 3 ngdy lén nhat khoang trén
dudi 250mm.

Sang thang IX, X lugng mua ting
1€n o rét, mua 16n kéo dai xay ra trén
dién rong, dac bi¢t suon dong cua céac
day nui.

- Mwa chinh vu: Vao khoang thang
X, XI cac hoat dong thoi tiét giy mua
It phat trién manh, dic biét do bio va
ap thap nhiét ddi lién tiép d6 bo vao cac
vung ha du lvu vuc. Cuong do mua 1
ngay co tran 1én td1 700 - 800 mm, mua
3 ngay dat 1000mm. Li trén cac trién
song 1én cao véi cudng suat 16n: Tran
Iii dién hinh 8/1973 1a m6t vi du. Theo
s6 liéu quan tric trong cac tran 10 lich
su, trdn 10 xay ra vao ngay 27/8/1973
tai Thac Mudi véi Hmax = 24,66 mm
tuong tng v4i Qmax = 5150 m¥/s véi
Mmax = 1,40 m*s.km? Trong tran li
nam 1973 mot s6 dé bi vo.
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Hinh 2: So do mang lwéi séng tinh todn
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Arcgis 10.2 + ArcSWAT

Xac dinh mang ludi sdng va cac luu vuce bd phan

Da giac Thiesson

Tinh mua binh quén luu vuc
I
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Xac dinh thong s6 t6i uu
Dy bao dong chay lii tai tram T hm
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Hinh 3: S0 dé cdc budc thie hién bai todn

2.1. Phwong phdp nghién ciru

M6 hinh HEC - HMS dugc st dung
dé du bao dong chay .

M6 hinh dugc lga chon dp dung
trong nghién ctru ndy vi day 1a moé hinh
thuong mai, dugc st dung rong rai, co
giao dién dé sir dung, s6 liéu dé thu thap,
ap dung cho cac luu vuc nho.

2.2. Pham vi mang song tinh todn

Mang ludi song tinh toan dugc
khong ché bai tram thity van Thac Mubi.
Trong khu vuc c6 cac tram do mua: Tram
Con Cudng, Dira, Thac Mubi. S6 liéu luu

luong dugc st dung trong bai toan dugc
st dung tai tram thiy van Thac Muoi.
2.3. Cic buéc tién hanh
. Thuc hién theo cac budc trong so
do thé hién ¢ hinh 3. b€ xdc dinh bo
thong s6 phu hop thi phai thong qua qua
trinh hiéu chinh va kiém dinh duoc tién
hanh nhu trong hinh 4.
2.4. Lua chon s6 lidu diu vao mé hinh
- Tai liéu luu lugng thuc do ¢6 thoi
doan 1 gio tai tram thuy van Thac Mudi;
- Tai li€u mua thyc do c6 thoi doan 1
gi0 tai tram thiy van Thac Mudi, Muong
Lat va tram khi tuong Con Cudng;
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Do mang ludi tram do trong vung
con thua va phan b khong dong déu
trén luu vire, céac yeu t6 quan tric khong
day du. Vi vay, sb liéu thu thap dugc
dung de tinh toan trong nghién ctru
khong dong bo, gdbm lugng mua ngay va
lugng mua tu gh1 Ngoai tram khi tugng
Con Cuong ¢6 6 liéu mua glo cac tram
con lai chi ¢6 sb lleu mua ngay.

pé c6 dubd so liéu can thiét dua vao
mo hinh can phai tién hanh budc dong bo
hoa s6 lidu, cu thé tinh toan phan phdi tong
luong mua ngay do duoc ra lugng mua

Lua chon s0 liéu dau

cla timg gio dé sir dung. Hién c¢6 nhidu
phuong phap dé thuc hién cong viéc nay,
trong nghién ctru nay da lya chon phuong
phap thu phéng mua dé tinh todn phan
phdi tir tong luong mua ngiy ra luong
mua cua ting gio cho cac tram khong co
s6 liéu mua gi0 tu ghi. Tram mua dai biéu:
Tram khi tuong Con Cudng. Tram can thu
phong: Tram thiy van Thac Mubi va Dira.

Mo hinh HEC - HMS 1a m6 hinh
thong so tap trung, nghia 14 s6 liéu do dac
cua mot tram mua dai dién cho ca luu vuc.
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Hinh 4: So do qud trinh hiéu chinh va kiém dinh mé hinh

2.5. Két qua hiéu chinh va kiém dinh
Dua vao sb liéu thue do v& mua va
luu luong theo gio tai cac tram thiy van

14

trén luu vuc song Giang tinh Nghé An
qua cac nam, tién hanh lya chon tran 1d
tinh toan nhu bang 1:
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Bing 1. Bing thong ké cdc trgn lii lia chon dé hiéu chinh va kiém dinh

Nghién ciru

e Hiéu chinh Kiém dinh
Thoi gian : :
Tranlii 1 Trén lii 2 Tranlii 3
Bt dl 26/09/2007 30/09/2008 24/06/2011
" 01:00:00 07:00:00 14:00:00
Két thiic 01/10/2007 04/10/2008 28/06/2011
06:00:00 06:00:00 01:00:00

Két qua thu dugc sau khi chay mo
hinh véi céac trdn 1t dugc chon dé hiéu
chinh va kiém dinh cua cdc nam duoc
danh gié tai tram thuy van Thac Mudi
trén luu vuc song Gidng tinh Nghé An
nhu hinh 5, hinh 6 va bang 2.

Dua vao két qua hiéu chinh va kiém
dinh mo hinh ta thay dudng qua trinh luu
luong dc‘)ng chay tai tram Thac Mudi gitra
thue do va tinh toan cua m6 hinh tuong
d01 dong dang. Céc chi tiéu danh gia sai
s6 déu cho két qua tot Chi tiéu Nash déu
dat trén 0,8; sai s6 tong lu’ong trong gidi
han sai lenh khoang 11%, sai s6 dinh lu

ciing nam khoang trong gidi han sai léch
khoang 10% dién hinh 14 tran Iii 2007 dinh
It m6 phong g v6i bd thong s6 tim dugc
gan nhu sat hoan toan véi do dac thuc té
chi sai 1&ch 3,23% (hinh 5 va hinh 6).

Do budc thoi gian tinh toan mo
phong 1a 1 gio nén sai s dinh cua cac
tran 1d cho két qua sai 1éch dinh 16n nhat
la 1 gio hodc dinh 11 mo6 phong trung
vo1 dinh lii thuc do.

Nhu viy bo thong s6 mé hinh tim
duoc dd mo phong tuong di chinh xac vé
diéu kién dia hinh, hinh déng long song.
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Hinh 5: Két qua hig¢u chinh qud trinh liew lwong dong chay tai tram Thdc Muéi nam 2007

Bing 2. Két qua ddnh gid sai 56 khi higu chinh va kiém dinh mé hinh tai tram thiiy vin

Thdc Mubi

V Sai s6 dinh (%) o o
Nim NASH Thye do (m*s) | Tinh toan (m%s) Sai 50 tong lugng ()
2007 0,94 5135 e 4969 9225

2023 ] 1923
2008 0,89 4§|95 10,7

1624 1558
2011 0,88 108 11,1
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Subhasin "SONGGIANG_THACMUOI Results for Run "2008"
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Hinh 6: Két qud higu chinh qud trinh lwu lwong dong chdy tai tram Thdc Mudi nam 2008

Subbasin "SONGGIANG_THACMUOI® Results for Run "2011"
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Trong do: —-e-e-e-e-e-: Duong qud trinh luu luong thuc do

: Duong qud trinh luu luong tinh todn.
Hinh 7: Két qua kiém dinh qud trinh lvu lwong dong chay tai tram Thdac Mudi nam 2011

3. Du bao thir nghiém dong chay
lii dén tram Thac Mudi trén luu vue
song Giang tinh Nghé An

3.1. Phwong dan dy bdo

Can ctr vao két qua mo phong dong
chay 1a dén tram thiy van Thac Mudi
tién hanh du béo theo phwong 4n:

Tai thoi diém bat dau du béo dua
vao mua va qua trinh dong chay tai cac
thoi doan trudc tién hanh du bao 1ii cho

6 gi0 sau va trong 6 gio dé coi mua trén
toan luu vuc bang 0. Tai thoi diém 6 gio
tiép theo khi da biét mua xay ra ¢ thoi
doan trudc tiép tuc tién hanh dy bao cho
6 gio sau d6 v6i gia thiét mua nhu trén
dé tinh Iuu luong dong chay toan tran 1.

3.2. Dw bdo thur nghiém voi tran
lii thang VI nam 2011

Tran 10 thang VI/2011 c6 thoi gian
1ii kéo dai 5 ngay dién ra tir 02 gio ngay
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24/V1/2011 d&én 01 gio ngay 28/VI/2011.
Céan clr vao mua va qua trinh dong chay
moé phong ngay 23 va ngay 24, tién hanh
du bdo Ii tir 16 gio ngay 24/VI1/2011
dén 22 gid ngay 27/VI/2011¢6 két qua
nhu hinh 8.

Nghién ciru

Qua tinh todn céc chi tiéu danh gia
va hé s6 tuong quan cua bién d¢ du bao
va muc dam bao phuong an P (%) ta thdy
két qua du bao dat yéu cu, phuong an
du béo tdt, sy sai 1&ch dinh 1i 1a khong
dang ké (bang 3).
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Hinh 8: Qud trinh lwu lwong di bdo va thuc do tai tram Thac Mudi

4. Két luan

Mic du phuong an dy bao budc
dau chi dy bao vdi thoi gian du kién 1a
6 gio, két qua du bao thir nghiém véi
chét 1d thang VI nam 2011 1a tot v&i
muc dam bdo cua phuong 4n du bdo
dat trén 90%. Qua tinh toan du bao cho
thdy md hinh HEC - HMS ¢6 uu diém:
don glan trong ap dung, chi yéu cau sb
liu dau vao 1a mua thuc do, khéi lugng
khéo séat dia hinh rat it, két qua du bao
kha phu hop véi sé liéu do dac; cho
phép kéo dai dugc thoi gian du bao so
voi phuong phap du bao truyén théng.
Phuong 4n du bao thiét thuyc nhim
nang cao chat luong du béo, phuc vu
cong tac phong chong 1ii da cho két qua
du bao kha chinh xdc, c6 thé st dung
su trg gitip ctia mdy tinh dé dua ra két
qua va cdp nhat thong tin nhanh chong.
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