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NGHIEN CUU XAY DUNG CONG CUDU BAO LUU
LUQNG NUOC PEN HO SONG HINH PHUC VU DU BAO
LU HA LUU SONG BA
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Tém tit: Cong nghé dur bdo thity van la mét trong nhitng thanh phan co ban va quan trong nhat
ciia quy trinh dir bdo, quyét dinh kha ndng va hiéu ich van hanh hé thong ho chira. Muc tiéu dé ra
la cong tac dw bdo khi twong thity van (KTTV) phdi khéng ngirng tang cuong gidm st va cung cap
cdc ban tin canh bao, dy bdo c6 ngi dung cu thé, thoi gian dy kién dai hon, d9 chinh xdc cao hon.
Nghién ciru dd xdy dung dieoe mé hinh dw bdo dong chdy dén ho séng Hinh phuc vu diéu tiét, dw
bao lii ha luu song Ba. Nghién ciru da lyva chon va tich hop mo hinh Mike Nam dé thye hién xay dung
cong nghé dw bdo i dén ho. Két qua hiéu chinh va kiém dinh mé hinh cho 4 tran lii dat tie 71-81%,
trung binh dat 78%. Két qua du bao cho 2 tran liit nam 2019 voi két qua danh gia dat dwoc tir 67-
91%, trung binh dat 79%. B cong cu xdy dung cho két qua dir béo khd cao va phit hop véi thuc té,

ddy sé la mot cong cu hé tro tich cuc cho cac dw béo vién trong cong tac dw bao nghiép vu tai Trung

tdm Du bdo KTTV quéc gia.
Tir khéa: MIKE NAM, Diéu tiét ho chira.

Ban Bién tdp nhén bai: 21/1/2020  Ngay phan bién xong: 20/02/2020

1. Pt van dé

Tir khi cac hé thong hd chia & Viét Nam di
vao hoat dong, du bao 1ii da tré thanh mot nhiém
vu quan trong phuc vu viéc diéu hanh hd chéng
1ot cho ha du va san xuét dién nang. Pay la mot
véan dé hét stc phirc tap dugc nhiéu nha nghién
ctru trong nudc quan tam. Nghién ctru dy bao 1a
¢ Viét Nam thuong dugc thyc hién theo hai
hudng chinh: 1) Nhan dang 1t: Cac nghién ctru
tap trung phan tich 15 tinh chat phan ky cua 1i, t6
hop i va nhitng d4u hiéu nhan biét vé quy mo 1
trén hé thng séng; 2) Du bao dong chay lii: Cac
nghién ciru tap trung vao viéc tmg dung mot s6
phuong phéap du bao thuy van thong dung vao
du bao dong chay 1. Phuong phap mo hinh toan
cling 1a mot cong cy hiru hiéu hd tro tich cuc cho
cong tac du bao hién nay. Cac phuong phap mo
hinh mua - dong chiay nhu NAM, TANK,
SSARR, HEC-HMS, MIKE SHE su két hgp mé
hinh thity vin véi cac mé hinh thuy luc 1-2 chiéu
nhu MIKE 11, HEC-RAS, MIKE 21 cling da
dugc nghién ctru thtr nghiém trong du béo tac

Ngay dang bai: 25/02/2020

nghiép [3-9]. Trong nghién ctru nay, mo hinh
MIKE NAM duoc lya chon dé mo phong, tinh
toan va du bédo luu lugng dén hd phuc vu xay
dung bo cong cu diéu tiét van hanh trong cong
tac nghiép vu.

Song Ba la mot trong nhitng song 16m thude
tinh Gia Lai va Pha Yén. Nhiing nim gan day,
viéc xay dung cac hd chua thuy dién, thuy lgi
trén luu vuc da va dang phat trién kha manh.
Thuong ngudn luu vue song Ba, doan song chay
trén dia ban tinh Gia Lai c6 cac hd: Ka Nak, An
Khé, Ayun Ha, Pak Srong, Bak Srong 2, Dak
Srong 2A vabak Srong 3, trén dia ban tinh Phu
Yén c6 hd Séng Ba Ha va hd Séng Hinh. Nam
2018, Thu tuéng Chinh phu da ban hanh Quy
trinh van hanh lién hd chira (QTVHLHC) trén
luu vuc song Ba. Quy trinh da quy dinh cu thé
nhiém vu cua Téng cuc Khi tugng Thuy van
(KTTV) la thu thap s6 liéu tai cac tram KTTV
trén hé thong song Ba va ra cac ban tin canh bao,
du bao 1i. Ngoai ra, dé phuc vu phat trién kinh
té, Trung tdm Dy bao KTTV qudc gia di va dang
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thuc hién hop dong du bao diéu tiét dién cho hd
thuy dién Song Hinh Cong tac du bao KTTV c6
vai tro rat quan trong, la co so cho viéc van hanh
ho chtra, diéu hanh phat dién, chdng 1i ha du. Bé
dap tmg cac yéu cau cia QTVHLHC noi chung
va ho thily dién Song Hinh noi riéng, nhim dam
bao an toan tuyét ddi cho cic cong trinh thuy
dién, phat huy t6i da hiéu qua str dung nudc, thi
cong tac du bao thuy van doi hoi phai c6 nhiing
d6i méi can ban, cac giai phap co tinh dong bo
va kha thi nham dap g t6t, kip thoi cac yéu cau
x4 hoi dat ra nhét 1a khi ¢6 1 16n xuét hién. Trén
co s& hién nay cong cu hd tro tac nghiép du bao
phuc vu quy trinh lién hd chira song Ba da dugc
xay dung va hoat dong, tuy nhién, dé phuc vu
kip thoi hon va khai thac duge s lidu mua tu
dong can thiét phai xay dung bo sung thém mot
mot sb chire nang dé qué trinh tac nghiép duoc
thudn loi hon. Muc dich cua nghién cuu nay la
xay dung dugc mot bd cong cu phuc vu diéu tiét,
tinh toan, du bao lugng nudc dén hd phuc vu cit
giam 1l cho khu vyuc ha luu. B§ cong cu sau khi
duogc xay dung s& duoc hiéu chinh, kiém dinh va
danh gia chat luong du bao trude khi dwa vao
van hanh tac nghi€p tai Trung tam Dy bao KTTV
qudc gia.
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2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1 Gioi thiéu khu vwe nghién ciru

Soéng Hinh 1a mot phu luu cdp 1 phia hitu
ngan cua song Da Rang (song Ba). Séng chay
qua huyén M’Drik, tinh Dak Lik va huyén Song
Hinh, tinh Pha Yén. Song nay dai 88 km va co
dién tich luu vuc 1a 1.040 km2. Dau nguén cua
song la dinh nii Chu H’Mu (cao 2.051 m) &
huyén M’rak, phia Tay tinh Bak Lak. Cura song,
noi hoi luu v6i song Pa Rang, ¢ phia x3 Duc
Binh Tay, huy¢én Song Hinh, tinh Pht Yén. Poan
thuong Iuu c6 hudng chay co ban la Tay Nam -
bong Bic. Poan ha luu, tir vi do 12°50° dén cua
song, c6 hudng chay co ban 1a Bic - Nam (Hinh
1). Lii 16n nhat hang nam tap trung xuat hién vao
thang 10 va 11 voi s tran 1d chiém tir 81-88%
téng sd cac tran 1d 16n, mua 16n thuong tap trung
thoi gian ngin dinh 1ii 1én nhanh [2]. Trén luu
vue song Hinh hién nay c6 hd chira 16n nhét 1a
hd song Hinh, hd chtra nude c6 mue nude dang
binh thuong 1a 209 m, myc nudc chét 12 196 m,
téng dung tich hd chira 357 triéu m?. Cao trinh
dinh dap 1a 215 m, kha ning xa i cao nhat 1a
6.952 m?/giay.
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2.2 86 ligu thu thap

- Nghién ctru di tién hanh thu thap sé liéu
muc nude, luu lwong dén hd Song Hinh nam
2018 va 2019, s6 liéu mua ty dong va truyén
théng cac tram: Pap Song Hinh, Ea Trol, Ea
M’Doan, M’Drak, uy ban xa Song Hinh va
luong bdc hoi ndm trong luu vuc trong 2 nam
2018-2019.

- Tinh toan, xtr 1y s6 liéu luu luong dén hd
qua phuong trinh can bang nudc tir 2018-2019.

2.3 Gidi thiéu mé hinh MIKE NAM

Mo hinh NAM 1a mét hé thong cac dién dat
b::ing cong thuc toan hoc dudi dang dinh lugng
don gian thé hién trang thai cua dit trong chu ky
thuy van. M6 hinh NAM con dugc goi 1a mo
hinh mang tinh xac dinh, tinh khai niém va khai
quat véi yéu cau dit lidu dau vao trung binh. Mo
hinh NAM da duogc st dung tdt & nhiéu noi trén
thé gidi v6i cac ché do thuy van va khi hau khéac
nhau nhu Mantania, Srilanca, Thai Lan, An D0...
O Viét Nam, m6 hinh nay da dugc nghién ciru
su dung trong tinh toan dy bao trén nhiéu hé
thong song. Hién nay trong mo hinh thiy dong
lyc MIKE 11 (do Vién Thuy Luc Pan Mach -

DHI xay dung, mo6 hinh NAM da duoc tich hgp
nhu m6t mddun tinh qua trinh dong chay tir mua.
Mo hinh NAM duoc xay dung trén nguyén tic
xép 5 bé chira theo chiéu thing dung va 2 bé
chtra tuyén tinh ndm ngang [1, 10]. Refsgaard va
Knudsen (1996) so sanh mot sé loai mé hinh
thity van khac nhau, bao gdbm mé hinh NAM, vé
cé yéu cau s6 liéu va kha nang mé hinh [11]. M6
hinh NAM [a mdt cong cu ky thudt da duogc
chtng minh tét, da dugc ap dung cho mét sb luu
vuc trén khip thé gidi, dai dién cho nhiéu ché do
thuy van va diéu kién khi hau khéc nhau.

2.4 Xay dwng phan mém phuc vu duw bdo

Cong cu du bao dong chay dén ho song Hinh
phuc vu van hanh diéu tiét phat dién phuc vu du
bao 1ii ha Iuu séng Ba dugc xay dung bao gdm 08
khéi trong d6: (1) Khéi dang nhap; (2) Khdi quan
tri; (3) Khdi cap nhat dir liéu; (4) Khéi thay doi
thong s6 md hinh; (5) Khéi diéu khién mé hinh;
(6) Khdi trinh dién két qua; (7) Khdi xuat ban tin
va (8) Khdi thong tin va huéng dan sir dung
(Hinh 2). Hinh 4 dén hinh 6 1a giao dién chinh
ctia mo hinh, giao dién diéu khién chay mé hinh.

--------

EE

Trinh dién két qua

Hinh 2. So d6 céng cu dir bdo diéu tiét ho séng Hinh
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(1) Khéi “Pang nhap cong cu” cho phép
ngudi dung nhap user password dé dang nhap
vao cong cu dé thao tac cac bude tiép theo.

(2) Khéi quan tri cong cu cho phép nguoi sir
dung ciu hinh dudng dan, thay doi tén dang nhap
mét khau.

(3) Khdi cap nhap dit liéu: cho phép nguoi sir
dung cap nhat dir liéu mua, myc nudc hd, luu
lugng dén ho, mua s6 tri, mua do ngudi ding
dinh nghia va dua sb liéu vao ding dinh dang
cua mo hinh.

(4) Khéi “ Thay ddi thong sé mé hinh” cho
phép ngudi st dung mo file ciu hinh mé hinh
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Mike Nam va thay di cac thong sb trong do.

(5) Khdi “chay mé hinh va diéu tiét hd”: Cho
phép ngudi st dung thiét 1ap khoang thoi gian
chay mo hinh, nhap kich ban diéu tiét ho.

(6) Khéi trinh dién két qua: Cho phép hién thi
dudng qua trinh luu luong dy bao dén hd, muc
nude ho. ..

(7) Khdi xudt ban tin: Cho phép ngudi sir
dung xuét ban tin theo dinh dang cho trudc
(excel).

(8) Khdng thong tin va hudéng dan sir dung:
Cho phép nguoi ding c6 thé doc va thao tac theo
huéng dan dé sir dung, van hanh bd cong cu.
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Y Sangien,

Hinh 5. Giao dién chay moé hinh MIKE Nam

3. Két qua va thao luin

3.1 Két qud hiéu chinh va kiém dinh mé
hinh

Két qua du bao dugc danh gia bang sai sd
duoc tinh theo khoan 1 didu 11 thong tu
42/2017/TT-BTNMT ngay 23 thang 10 nim
2017 cua Bo Tai nguyén va Moi truong “Quy
dinh k¥ thuat danh gia chat luong du béao, canh

béo thuy van”. Két qua tinh sai s6 cho phép duoc
lam tron va thé hién trong bang 1.

Két qua du bao cho thdy, v6i sai s6 cho phép
du bao 14 20% gia tri luu lwong thuc do, két qua
hiéu chinh va kiém dinh mé hinh cho 4 tran 1d
dat tir 71-81%, trung binh dat 78%, duoc thé
hién trong Hinh 7. B thong sd cia mé hinh
Mike Nam dugc thé hién trong hinh 6.

Bdng 1. Sai s6 cho phép lweu lwong dw bdo

STT

Dong chay

Sai s6 cho phép (%)

1 Luu lugng

20%

Bang 2. Chat lwong hiéu chinh mé hinh cdc trn lii ho séng Hinh nam 2018-2019

STT Sbdiémdung Tongsd diém Chat luong danh gia
Tran 1 10 14 71.4%
Tran 2 11 14 78.6%
Trén 3 13 16 81.3%
Tran 4 13 16 81.3%
Name Model | Area |Calculated | #ID
1 |[SONG HINH/NAM |788.808| 788.808| 0
2 |HA SONG |NAM |213.787| 213.787| 0
Name | Umax | Lmax | CQOF| CKIF |CK1,2| TOF | TIF
1 [SONG | 10 95| 062| 1000, 11| 0.08| 0.03]
2 |[HASO | 12| 100 0.685| 1025 106 0.1] 0.2
Name | TG | CKBF | Carea| Sy |GWLB|GWLB| Cqlow| Cklow
1 |SONGH 0.7| 2000 0.1 10 0 010000
2 |HASON 08| 1845 0.1/ 10 0 010000

Hinh 6. Bé thong sé da hiéu chinh trong mé hinh Mike Nam
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Hinh 7. Két qud hiéu chinh va kiém dinh dwong qud trinh luu leong thue do va tinh todn tir mé
hinh g véi 04 trén li: Hiéu chinh: (a) Tir 17-20/11/2018; (b) Tir 23-26/11/2018; Kiém dinh: (c)

3.2 Ddnh gid két qua duw bdo
Ap dung b thong sé ctia md hinh sau khi da
hiéu chinh va kiém dinh, mé hinh duoc ap dung

Twr 14-17/12/2018; (d) T 31/12/2018-3/1/2019

dé phuc vu dy bao cho 2 tran Iii ndm 2019 véi két
qua danh gia dat dugc tor 67-91%, trung binh
79%.

Bdng 3. Chat lwong dir bao mé hinh cdc tran lii ho séng Hinh ndam 2019
STT
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Tran 1 11 12 91.7%
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Hinh 8. Két qud dy bdo dwong qud trinh lweu lwong thiee do va tinh todn dén hé séng Hinh tir mé

hinh img véi 02 tran lii: (a) Tir 2-4/11/2019; (b) Tir 10-12/11/2019
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4 Két luan

Nghién ctru da ting dung xay dung b thong
s6 cho mo hinh Mike Nam tinh toan dong chay
dén hd séng Hinh dong thoi xay dung duoc bo
cong cu dé toi wu qua trinh van hanh phuc vu tac
nghiép, diéu tiét hd chira. B6 cong cu duoc xay
dung v6i 08 khéi chire ning va nhiéu modul. Bo
cong cu du bao dugc xay dung trén nén co s&
ngon ngtr 1ap trinh hién dai, c6 tinh ma, c6 kha

ning tich hop bd sung va ning cip cac modul
khi can thiét. Vi 4 tran 1ii trong ndm 2018-2019,
chét lugng hiéu chinh kiém dinh ctia mé hinh
trung binh dat 79%, két qua du bao luu lugng
cho thay cong cu c6 thé duge ap dung hang ngay
trong du bao lil, hd tro cic du bao vién tac
nghiép tai Trung tam Du bao khi tugng thuy van
quéc gia.

Loi cam on: Bai bdo hodan thanh trong khudn khé la két qud nghién civu xdy dung cong cu phuc
vu tdc nghiép tai Trung tam Du bdo khi twong thity van quoc gia “Xdy dung cong cu di bdo dong
chay dén ho song Hinh phuc vu van hanh diéu tiétphdt dién phuc vu dy bdo lii ha lvu song Ba”.
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STUDY ON ESTABLISHING THE RESERVOIR INFLOW FORECAST-
ING TOOL IN HINH RIVER TO SERVE THE FLOOD FORECASTING
AT DOWNSTREAM OF THE BA RIVER BASIN

Doan Van Hai', Doan Thi Van', Doan Quang Tri?
"National Center for Hydro-Meteorological Forcasting
*Vietnam Journal of Hydrometeorology

Abstract: The technology of hydrological forecasting is one of the most basic and important
components of the forecasting, which determines the capacity and efficiency of reservoir operation.
The purpose of the technology is to improve hydro-meteorological forecasting capacity to provide
more specific warnings and forecasts in extended period of time with higher accuracy. The research
built a forecasting model of Hinh rivers flow to serve the operation and flood forecasting in the Ba
river downstream. The study selected and integrated Mike Nam model to implement the flood fore-
casting technology. The calibration and verification of model's results for 4 floods ranged from 71-
81%, with an average result of 78%. The results for 2 floods in 2019 after calibration and verification
varied from 67-91%, with an average of 79%. The model for forecasting produces relatively accu-
rate and consistent results with reality, this will significantly support the forecasters in their profes-
sions at the Center for Hydrometeorology Forecast Central.

Keyword: MIKE NAM, reservoir operation.
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