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NGHIEN CUU UNG DUNG MO HINH THUY VAN TRONG
MO PHONG DU BAO QUA TRINH DONG CHAY CAN
CHO CAC HO CHUA TREN LUU VUC SONG SE SAN

Phiing Tién Diing', Poan Quang Tri', Piao Ngoc Hiéu?

'Trung tdm Dy bao KTTV Trung wong
2Truong Pai hoc Thuy loi

cho mé hinh thiyy van NAM, két hop diéu tiét ho chiva dé dir bdo qud trinh dong chay dén

Nghién ciru da ung dung san pham muwa dw bao cua mé hinh so tri han vira lam dau vao

cdc ho chira va cac tram thuy van khong che trén luu vuc song Sé San. Keét qua hiéu

chinh va kiém dinh mé hinh chi ra sw twong dong vé pha va bién dg dao déng giiva luu lwong tinh
toan va thue do. NSE, RSR va PBIAS dwoc st dung dé danh gia chat lwong hiéu chinh, kiém dinh
va duw bao lvu luong dén cdc hé va vi tri cac tram thuy van. Két qua danh gia hiéu chinh, kiém dinh
miia can nam 2012, 2014 cho két qua kha tot va du bdo thir nghiém niam 2016 cho thdy chat lwong
duw bao luu luong dén cac ho dadwoc cdi thién. Day co théla mét cong cu hiéu qua phuc vu 16t cho

cong tac dy bao nghiép vu trong twong lai.

Tur khoa: Sé San, Mo hinh thuy van, Mo hinh 56 tri han vira

1. Mé dau

Nghién ctru du bao thuy van han vira, han dai
trén thé gioi hién nay van dang 1a mot linh vuc
héip dan cho cac nha khoa hoc, dic biét la van dé
nang cao chét luong du bao va kéo dai thoi gian
du kién. Cac phuong phap du bao han vira c6 thé
chia lam ba nhom chinh nhu sau: (1) Phuong
phap hoi quy; (2) Phuong phap nhan dang, tuong
tr, thong ké khach quan va xac suét; (3) Phuong
phap mé hinh toan. Cac nghién ctru dic trung vé
cac phuong phép co thé dugc tong két nhu sau:
Walter va cs [1] da st dung mo hinh thiy van
MGB-IPH d¢ du bao dong chay trung han cho
song Paranafba ¢ Brazil. M6 hinh thuy van la cac
mé hinh mwa dong chay thong sb tip trung
SIMHYD [2]), mé hinh ban phan bd TOP-
MODEL [3], va mé hinh phan phdi day di SHE
[4]. M6 hinh mua dong chay thong s tap trung
mac du don gian va dugc su dung rong rai bdi
chung c6 thé d& dang hiéu chinh va c6 thé du bao
dong chay trén luu vuc véi do chinh xac cao [5].

Dé kéo dai thoi gian du kién, viéc két hop cac

san pham du bao tir m6 hinh sb tri voi d6 phan
giai cao dang ngay duoc ap dung pho bién. Viéc
ap dung san pham mua dy bao tir Trung tam dy
bao thoi tiét han vira Chau Au (ECMWF) lam
dau vao cho cac md hinh thuy van dang duoc ap
dung tai Trung tdm Du bao Khi tugng Thuy van
Trung wong trong thoi gian gan day da gop phan
cai thién chét lugng du bao trong cac ban tin.
Viéc g dung cdc mo hinh thily vin thong s6
tap trung nhu TANK (Nhat Ban), NAM (Pan
Mach) da duoc trién khai trong cong tac dy bao
va budc dau tng dung mo hinh thiy van thong
s6 phan b6 MARINE (Phap), WETSPA (Bi) va
cac mo hinh thay luc tién tién nhu HECRAS, bo
mo hinh MIKE [6, 7], m6 hinh IMECH-1D. Tuy
nhién, trong bai bdo nay mod hinh thuy van
MIKE-NAM dugc lya chon va ung dung trong
md phong dy bdo qué trinh dong chay can cho
cac hd chira trén luu vuc song Sé San. Hién nay,
cong tac du bao dong chay dén phuc vu cac hd
chira dang rat kho khin do c¢6 sy tham gia diéu
tiét ciia cac ho trén hé thong song Sé San nhu:

TAP CHI KHi TUQONG THUY VAN

S6 thang 10 - 2016

13



NGHIEN CUU & TRAO DOI

Pleikrong, Ialy, S€ San 3, Sé San 3A, Sé San 4 va
Sé San 4A. Muc dich cta nghién clru nay bao
goém nhitng ndi dung chinh sau: (1) Ung dung
dugce mo hinh thity vin MIKE-NAM trong dién
toan dong chay dén cac hd, cac tram thuy vin;
(2) Hiéu chinh, kiém dinh tim ra bo thong s6 phu
hop cho mé hinh; (3) Kiém dinh chét luong dy
bao dén cac hd.

2. Phwong phap nghién ciru va tai li€u thu
thap

2.1. Tong quan khu vwe nghién ciru

Song Sé San 1a mot trong cac nhanh 16n cua
luu vuc ha du song Mé Kong. Song S€ San dugc
bat ngudn tir viing nui cao Ngoc Linh tinh Kon
Tum thudc phia Bic Tdy Nguyén cua Viét Nam,
chay sang Campuchia va sau nhap voi ha luu cac
song Srépdk, SeKong sau do nhap vao song Mé
Kong ¢ Strung Treng. Trén lanh thd Viét Nam,
song Sé San nam trén 2 tinh Kon Tum va Gia Lai
v6i chiéu dai 230 km, dién tich luu vue 11.620
km?. Luu vuc ¢6 toa do dia 1y 13°45° - 15014 vi
d6 Béc; toa d6 107°10° - 108°24” kinh d6 Pong
(hinh 1). S6ng S€ San c6 mat do ludi song vao
loai trung binh. D6 vao dong chinh Sé San ¢6 27
nhanh séng sudi 16n nho, nho nhat 1a subi Déc
Mi c6 dién tich luu vuc 1a 20 km® va 16n nhét 1a
luu vuc song Pak Bla c6 dién tich luu vuc la
3507 km?2 Nhitng nhanh do vao dong chinh Sé
San phai ké dén 1a cac nhanh: Dak PSi, Dik Bla,
Krong PoCo, Sa Thay, Pik To Kan.

2.2. Co s¢ Iy thuyét ciia mé hinh

M0 hinh thiy van dugc su dung trong nghién
ctru nay la mo hinh mua - dong chay NAM, méo
hinh duoc phat trién tai Vién K§ thuat thiry dong
luc hoc tai truong Pai hoc K¥ thudt Ban Mach
[8]. M6 hinh nay 1a mot phan ciia hé thong mo
hinh mét chiéu trong séng & moé phong qua trinh
mua-dong chay tai cac luu vuc. M6 hinh NAM
da duoc ap dung cho mot sb luu vuc trén thé
gi6i, dai dién cho nhiéu ché d¢ thuy van va diéu
kién khi hau khac nhau. Fleming [9], Kjelstrom
va Moffat [10], Arceluc [11], Shamsudin va
Hashim [12] va nhiéu nha nghién ctru khac ciing
da sir dung mo6 hinh NAM trong dién toan mua-
dong chay trén Iuu vyc. M6 hinh NAM duogc xay
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dung trén nguyén tic sip xép 4 bé chua theo
chiéu thing dimg va 2 bé chira tuyén tinh nim
ngang. Cac loai bé chira c6 thé ké dén bao gom:
(1) Bé chira tuyét tan; (2) Bé chira mat; (3) Bé
chura tang dudi; va (4) Bé chira ngam. Trong tng
dung hién nay, chin thong s quan trong nhat ctia
mo hinh s€ dugc xac dinh trong qua trinh hi¢u
chinh. Mot thuét toan toi wu hoa duoc ap dung
cho viéc chuan tham sb trong mé hinh NAM.

2.3. Thong ké dinh gid mé hinh

Trong nghién ctru nay, ba chi sé NSE (Nash-
Sutcliffe efficiency), PBIAS (Percent bias) va
RSR (RMSE-observations standard deviation
ratio) dugc sir dung dé so sanh, danh gia chat
lugng dudng qua trinh tinh toan va thuc do tu
mo hinh.

NSE, PBIAS va RSR duoc tinh toan nhu theo
cac cong thue (1, 2, 3).
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Trong do: Yi* 1a gia tri m6 phong thir i cho céac
thanh phan dang dugc danh gia; Y9 1a gia tri
thuc do thir i cho cac thanh phan dang duoc danh
gia; Y™ 1a gid tri trung binh thuc do; va n 13 tong
sb gia tri thuc do.

V6i nhitng tiéu chi danh gia chit luong cho
mdi loai chi s§ dugc trinh bay trong bang 1. M6
hinh ¢6 thé duoc danh gia 1a “dat” néu NSE >
0,5, RSR > 0,6, va dit liéu quan sat cho su khong
chéc chin dién hinh néu PBIAS > +25% dbi véi
dong chay. Nhitng danh gia nay s& dugc diéu
chinh cy thé trong phan tinh toan hi¢u chinh va
kiém dinh mé hinh trong phan tiép theo.
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2.4. Co so dir liéu sir dung

Trong nghién ctru nay sir dung sd liéu tir tir
nam 2012 - 2016:

S6 lidu khi tugng: Su dung sb liéu mua, boc
hoi 6h ctia 17 tram do mua, va 4 tram khi tugng
Kon Tum, Péc T0, Ialy va Pleiku trén luu vuc.
S6 lidu mua s6 tri tir m6 hinh han vira Chau Au
(ECMWF) phuc vu 1am dau vao cho mé hinh
thuy van NAM.

S6 lidu thuy van: Str dung s6 liéu cta 4 tram
thuy van phuc vu cho qua trinh hiéu chinh va
kiém dinh mé hinh bao gdm: Kon Plong, Kon
Tum, Bac Mt va Dic Té.

S4 liéu dija hinh: st dung ban dd sb do cao
(DEM) cho toan bg luu vue S€ San ti 1€ 1:25.000
phuc vu cho vi¢c phan chia luu vuc trong mo
hinh NAM.

3. Phan tich két qua va danh gia

3.1. Pdnh gid chit lwong hi¢u chinh va
kiém dinh mé hinh tai cdc tram thiiy vin

Dua trén nguén s6 liéu diéu tra, do dac, méd
hinh duoc hiéu chinh va kiém dinh cho hai thoi
ky mua can nam 2012 va 2014 véi thoi gian du
kién tir 1/4 - 30/6 cac nam (hinh 2). Trong d6 4
tram thuy van dugc su dung dé hiéu chinh va
kiém dinh mo hinh bao gém: Dac Mét, Pac To,
Kon Plong va Kon Tum. D¢ d4nh gia chat lugng
cua qua trinh hi¢u chinh va kiém dinh ba chi tiéu
NSE, RSR va PBIAS dugc 4p dung dé danh gia
sai s6 giita duong qua trinh luu luong tinh toan
va thuc do tai vi tri cac tram. Theo nhu ti€u chi
danh gia chét luong cho céc chi sé duoc thong ké
trong bang 1, m6 hinh NAM mo phong qua trinh
dién toan dong chay kha tét v6i chi sé NSE cho
ca hai qué trinh hiéu chinh va kiém dinh dao
dong tir 0,85 - 0,92 (rat tdt). Gia tri RSR thay dbi
tr 0,006 - 0,24 < 0,5 trong ca hai qua trinh hi¢u
chinh va kiém dinh, so sanh véi tiéu chi danh gia
chét lwong mo hinh cho két qua rét tét. Gia tri
PBIAS dao dong tir -0,3% - 2,96% cho qua trinh
hi¢u chinh, tu -3,06% - -0,22% cho qué trinh
kiém dinh (bang 2). Mirc d6 trung binh cia céac
gi4 tri mo phong dong chay duoc danh gia rat tot
(PBIAS <=10) trong ca hai qua trinh hi¢u chinh
va kiém dinh. Bo thong sé hiéu chinh va kiém
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dinh mo6 hinh NAM duoc trinh bay trong bang 4.

3.2. Ddnh gid chit lwong hiéu chinh, kiém
dinh va dw bdo luu lwong dén cdc ho

Qué trinh hiéu chinh va kiém dinh luu luong
dén cac hd cling dugc thyc hién cho hai thoi ky
mua can nam 2012 va 2014 (hinh 3). Két qua
danh gia hiéu chinh va kiém dinh luu lugng dén
cac ho Plei Krong, Ialy, S& San 4 va S€ San 4A
cho két qua NSE dao dong tir 0,85 - 0,93 (rat tét).
Gié tri RSR thay dbi tir 0,02 - 0,18 < 0.5 (rit t6t)
trong ca hai qua trinh hiéu chinh va kiém dinh
mo hinh. Gia tri PBIAS dao dong tur -4,1% -
1,09% voi hiéu chinh, va tir -4,25% - 2,55% véi
kiém dinh (bang 3). Gié tri mé phong dong chay
trung binh duoc danh gia rat tot (PBIAS < £10)
cho cé hai qua trinh hiéu chinh va kiém dinh.

V6i chét lwong déanh gia mé hinh cho ca hai
qua trinh hiéu chinh va kiém dinh dua trén cac
chi tiéu danh gia NSE, RSR va PBIAS cho két
qua rat tét. Mo hinh NAM duoce sir dung dé dy
béo luu lugng dén cho cac hd trén trong thoi ky
mua can nim 2016 (hinh 4). Két qua danh dy
béo thir nghiém cho két qua t6t v6i chi tiéu NSE
> (0,84, RSR < 0.5 va PBIAS tai 3 ho Ialy, Sé San
4 va Sé San 4A déu nho hon £10% (rét tot), duy
nhét chi c6 ho Plei Krong PBIAS > +10% (tdt).

4. Két luan

Qua trinh du bao dong chay can c6 mdt y
nghia hét sirc to 16n dén phat trién kinh té x4 hoi
trén luu vuc song Sé San.Nghién clru da budc
dau thir nghiém thanh cong viéc két hop san
pham ctia mé hinh dy bao thoi tiét han vira Chau
Au v6i mé hinh thuy vin NAM, diéu tiét cua ho
chtra phuc vu du bao dong chay dén cac ho Plei
Krong, Ialy, Sé San 4 va Sé San 4A. Két qua
nghién ctru cho thiy chét luong du bao luu lugng
dén cac ho co do tin cay cao dya trén 3 chi ti€u
danh gia NSE, RSR va PBIAS. Pay c6 thé 1a
mot cong cu hiéu qua phuc vu t6t cho cong tac
du bao nghiép vu han vira mua can trong tuong
lai va c6 kha nang ung dung tai phong Dy bao
thuy van Trung Bo, Tay Nguyén va Nam B0
thudc Trung tdam Dy bao KTTV Trung uong
phuc vu du bao thuy van han vura trong thoi ky
mua can nim 2017 va cac nim tiép theo.
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Bang 1. Tiéu chi danh gid chat lwong cho cdc chi s6[13]

Xép loai RSR NSE PBIAS (%)
Rat tét 0<RSR<0.5 0,75 <NSE<1 PBIAS <= 10
Tt 0,5<RSR<0,6 | 0,65<NSE<0,75 | +10 <PBIAS <+15
Patyéucau | 0,6 <RSR<0,7 | 0,5<NSE<0,65 | 15 <PBIAS <25
Khong dat RSR > 0,7 NSE <0,5 PBIAS >+25
Bdng 2. Panh gid chdt lwong hiéu chinh va kiém dinh mé hinh
Qua Nim Chi Dﬁ,k bak Kon Kon
trinh tiéu Mot To Plong | Tum
Hicu NSE 0,85 | 0,88 0,9 0,92
chinh 2012 | RSR 0,18 | 0,11 0,1 0,12
PBIAS | 2,96 | 142 1,68 -0,3
Kidm NSE 0,86 | 0,89 0,92 0,9
dinh 2014 | RSR 0,24 10,006 | 0,068 0,13

PBIAS | -1,53 | -0,22 | -0,96 -3,06
Bang 3. Danh gia chat lwong hiéu chinh, kiém dinh va du béo lru lwong dén cac ho

Qud | gy | Chi | Plei |,y | SeSan sien
trinh tiecu | Krong 4 4A
Hicu NSE 0,85 | 0,87 0,89 0,92
chiﬁh 2012 | RSR 0,15 | 0,08 0,15 0,09
PBIAS | 1,09 | 0,67 -2,63 -4,1

Kidm NSE 0,89 0,9 0,86 0,93
dinh 2014 | RSR 0,06 | 0,07 0,17 0,02

: PBIAS | 2,55 | 0,52 -1,05 -4,25
Thix NSE 0,9 0,87 0,84 0,92
nghiém | 2016 | RSR 0,1 0,14 0,18 0,05
du bao PBIAS | 11,12 | -5,87 | -4,53 -2,97

Quang Nam

Quéng Ngai

LAO

THugng KonTum

e B%é
22 7T L Pisiku
= 5 .
et L S Gia Lai

CHU GIAI
W Tram thiy van
M Tram khi teong
® Tram do mua
Y Thuy dign
Soéng nhanh
= S06ng chinh
I HO chira

Hinh 1. Ban dé vi tri lueu vee song Sé San
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Hinh 2. Két qua hiéu chinh dwong qud trinh leu lwong tai cdc tram thity van va heu heong dén cac ho
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Hinh 3. Két qua kiém dinh dwong qud trinh heu lieong tai cdc tram thity vin va heu heong dén cdc ho

Bang 4. Bo thong s6 hiéu chinh va kiém dinh ciia mé hinh NAM

TlevuuLuu Umax | Lmax | Coor | CKir | CKiz | Tor | Tir
Pak Mot 17 | 282|053 | 203 | 15 |0.10]0.19
Plei Krong 10 | 117 | 0.67 | 1000 | 16 |0.28|0.42
%‘fﬂg Kon 13 |29 | 088|969 | 15 [0.13]0.13
Kon Plong 12 | 295 | 0.82 | 868 | 15 |0.12]0.12
Kon Tum 14 | 265 043 | 853 | 15 |0.20]0.20
Se San 4 10 | 225 | 0.80 | 1000 | 14 |0.10]0.20
Se San 4A 10 | 196 0.60 | 883 | 21 [0.27]0.20
Pik Hodrai 10 | 100 | 0.60 | 1000 | 14 [0.00]0.00
Taly 10 | 100 | 0.90 | 1000| 42 [0.10]0.10
Sé San 3A 11 | 245|058 [1000] 13 [0.15]0.12
Sé San 3A 11 | 252 068 [1000] 14 [0.13]0.10
Pik T6 11 | 236 061 | 349 | 25 [0.10]0.10

TAP CHI KHi TUQNG THUY VAN

S6 thang 10 - 2016

1)



NGHIEN CUU & TRAO DOI

Plei Krong

Thucdo
| Tinh toan

g — - -
a - T T T T
1/4/2016 21/4/2016 11/5/2016 31/5/2016 20/6/2016
Ialy

Thucdo
= i Tinh toan

1/4/2016 21/4/2016 11/5/2016 31/5/2016 20/6/2016
SéSan 4

Thycdo
--------- Tinh toan

1/4/2016 21/4/2016 11/5/2016 31/5/2016 20/6/2016
SéSan 4A

3/s)
(=)
(=3
(=)

Thucdo
1 Tinh toan

uong, (m
=3 (=3
(=} (=}

Luu luon,

1/4/2016 21/4/2016 11/5/2016 31/5/2016 20/6/2016

Hinh 4. Két qua di bdo thir nghiém leu lwong dén cac hé nam 2016
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APPLICATION STUDY IN HYDROLOGICAL MODEL IN SIMULA-
TION, FORECASTING FOR RESERVOIR INFLOW IN SE SAN RIVER
BASIN DURING DRY SEASON

Doan Quang Tri®’, Phung Tien Dung®, Dao Ngoc Hieu™
(U National Center of Hydro-Meteorological Forecasting
@Thuyloi University

This study has applied the product of rainfall forecasting from medium-term models as input data
to NAM hydrological model, combined regulating reservoir model to predict the streamflow process
to the reservoir and main stations on the Se San River basin. Results of calibration and validation
model indicated the similarity of the phase and amplitude between the observed and simulated flow.
NSE, RSR and PBIAS are used to evaluate the quality of calibration and validation and streamflow
forecasting to the reservoirs and hydrological stations. The results of calibration and validation
evaluating in the dry season in 2012, 2014 is very good; the results of tested forecast in 2016 showed
that the quality reservoir inflow forecasting is improved significantly. This is an effective tool to
serve forecasting operations in the future.

Keywords: Se San River Basin, Hydrological model, Medium-term numerical model.
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