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UNG DUNG MO HINH THUY VAN SWAT DU BAO
THU NGHIEM DONG CHAY TREN CAC SONG CHINH
KHU VUC TAY NGUYEN

Lé Thi Thanh Quynh’, Ping Pinh Kh4, Tran Xuan Hién, Lé Pirc Tung
bai Khi tugng Thuy van khu vyc Tay Nguyén
Tém tit
Viéc sir dung cdc mé hinh thiy van dé dw bdo dong chay tir mua, ddc biét trong
miia kho la hét sicc cdp thiét trong béi canh Tdy Nguyén dang chiu nhiéu dp lc tir
bién doi khi hdu va cdac hoat dong khai thdc tai nguyén khéng bén ving. Bai bdo nay
trinh bay viéc g dung mé hinh SWAT dé mé phong dong chay trén cdc song chinh
khu vuee Tdy Nguyén. Bai bdo stk dung so liéu tai cdc tram thity van mang tinh dai biéu
cua cac luu vuc song khu vue Tay Nguyén. Chudi s6 liéu dai 21 nam tir nam 2001 dén
nam 2022 dong nhdt thoi gian véi chudi s6 mea dwoc chia lam 2 giai doan dé hiéu
chinh va kiém dinh mé hinh: Giai doan hiéu chinh 12 nam (tir nam 2002 - 2013) va
giai doan kiém dinh mé hinh 9 nam (tir ndm 2014 - 2022), ngoadi ra bai bdo tién hanh
chay du bdo thir nghiém cho nam 2023 voi 56 liéu du bdo mura ngué‘n tir cac mo hinh
CFS, ECMWF va MRI da dwoc xir Iy. Két qua ddnh gid ciing cho thdy chat lwong mé
phong ciia mé hinh la twong doi tot.
Twr khoa: M6 hinh SWAT; M6 phong; Tay Nguyén.
Abstract
Applications of the SWAT model experimental forecasting flow
on the Central Highlands rivers
The use of hydrological models to forecast rainfall flows, especially in the dry
season, is extremely urgent in the context of the Central Highlands being under
pressure from climate change and unsustainable resource exploitation activities. This
paper presents the application of the SWAT model to simulate flows on major rivers in
the Central Highlands. The paper uses data from hydrological stations representative
of river basins in the Central Highlands. The 21-year data series from 2001 to 2022
is time-consistent with the rainfall series divided into 2 phases for model calibration
and validation: a 12-year calibration phase (from 2002 to 2013) and a 9-year model
validation phase (from 2014 to 2022). In addition, the paper conducts a test forecast
for 2023 with source rainfall forecast data from the processed CFS, ECMWF and MRI
models. The evaluation results also show that the simulation quality of the model is
relatively good.
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1. Mé dau

M6 hinh thdy van cho phép mo
phong méi quan hé gitra lwong mua, boc
hoi, thim nudc va dong chay trén céc luu
vuc song, tur d6 du bdo dugc dong chay co
ban trong mua khd, khi lugng mua giam
manh. Pay 14 cong cu quan trong dé xéac
dinh thoi diém va miic do thiéu hut nudc,
giip cac nha quan ly tai nguyén nudc xay
dung ké hoach phan phéi va str dung hop
ly. Pac biét, véi dic diém mua kho kéo
dai va nguy co xay ra han han ngay cang
cao 0 Tay Nguyén, mo hinh thuy van
khong chi gitp du bao dong chay ma con
ho tro danh gia tac dong cua cac kich ban
sir dung dét, thay ddi 16p phu thyc vat va
bién d6i khi hau 1én dong chay luu vure.
Tir d6, cac chién luoc tng phé nhu luu
trir nude, cai thién ha tang thiy loi va diéu
chinh quy hoach sir dung dét c6 thé duoc
trién khai kip thoi dé dam bao su phat
trién bén viing cta khu vuec.

Bai bdo 4p dung mo hinh thuy véan
SWAT [20] trén céc luu vuc song khu
vuc Tay Nguyén da ching minh dugc
hi€u qua cao trong viéc mo6 phong va du
bao dong chay, dac biét trong mua khd
khi ngudn nudc tré nén khan hiém. Vi
kha nang tich hop dir liéu khi tugng, tho
nhudng, st dung dat va cac yéu t6 dia
hinh, SWAT cho phép danh giad chinh xac
su phan b va bién dong cua ngudn nude
trén ting tiéu luu vue. Két qua mo phong
da cho thay do tin cdy cao khi dugc kiém
dinh bang dir liéu thyc do tai cac tram thity
van, v6i cic chi s dénh gid nhu Nash-
Sutcliffe (NS) va R? [15] dat muc t6t. Dic
biét, trong mua khd, mo hinh gitip du bao
chinh xé4c Iuu lugng tai cac tram do, ho
trg hiéu qua cho cong tac quan 1y ngudn
nudc phuc vu tudi tiéu, cép nudc sinh
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hoat va van hanh ho chtra. Diéu nay gop
phan quan trong trong viéc giam thiéu rai
ro thiéu nudc va dam bao phat trién bén
vitng & khu vuc chiu nhiéu tdc dong cua
bién d6i khi hau nhu Tay Nguyén.

2. Pham vi, phwong phap nghién
ciru va s6 liéu dau vao
2.1. Pham vi nghién ciru

Déi tugng nghién ciru 13 luu lugng
dong chay tai cac tram thdy van co ban
trén khu vuc Tay Nguyén. Pham vi nghién
ctru la khu vuc Tay Nguyén.

2.2. Phwong phdp nghién ciru

Trén thé gi6i, co rat nhiéu mé hinh
thity van duoc ung dung dé danh gia tai
nguyén nudc nhu MIKEBASIN [3, 4],
HEC-HMS [7], MIKE [8]. Tuy nhién nho
nhiing tinh ndng vuot trdi so véi cac mo
hinh khic nhu mé hinh héa chi tiét qua
trinh van chuyén cta nudc trén bé mit luu
vuc, trong long dan, mo phong tac dong
ctia thay di dit liéu dau vao nhu sir dung
dat, thay doi thd nhudng va khi hau; Giao
dién tich hop trong GIS tao thuan tién cho
viéc dinh nghia cac tiéu luu vuc, xtt ly cac
dw liéu khong gian,...; M6 phong céc Iuu
vuc rong 1én vdi nhiéu loai hinh thay ddi
str dung dat khac nhau ma khong tén nhiéu
thoi gian va tai nguyén may tinh. Dua trén
vu diém trén nén bai bao sir dung mo hinh
SWAT dé thiét 1ap m6 hinh thuy van cho
cac song chinh ctua khu vuc Tay Nguyén.

M6 hinh SWAT (Soil and Water
Assessment Tool) duoc xdy dung dé mo
phong anh hudng cua viéc quan ly su
dung dat dén ngudn nudce, bun cat va ham
lwong chit hitu co trong hé thong luu vire
song véi cac loai dat, voi cac diéu kién st
dung dét khac nhau va diéu kién quan ly
tuong Umg voi1 mot khoang thoi gian dai.
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M6 hinh SWAT dya trén cic ban dd sb
vé dia hinh (DEM), s6ng ngoi, duong bao
luu vue dé tinh toan va chia luu vuc ra
thanh cac ving hay cac Iuu vuc nho (sub-
basin). Pay la cac luu vuc cia cadc nhanh
song chinh trong luu vuc nghién cuu [5,
9, 10, 11].

M6 hinh SWAT chia dong chay thanh
3 pha: Pha mat dat, pha dudi mat dat (sat
mat, ngdm) va pha trong song. Viéc mo ta
cac qua trinh thuy van dugc chia l[am hai
phan chinh: Phan thir nhét 1a pha luu vuc
v6i chu trinh thuy van ding dé kiém soat
khdi lugng nudce, bun cat, chit hitu co va
dugc chuyén tai téi cac long dan chinh
ctia mdi luu vue. Phan thir hai la dién todn
dong chay, bun cat, ham luong cic chét
hitu co trong hé thong long dan va téi mat
cit cira ra cua luu vuc [5, 9, 10, 11].

Qua4 trinh thiét 1ap mo6 hinh SWAT
cho bat ky tng dung nao déu c¢é 6 budc:
(1) chudn bi dir liéu, (2) phan dinh luu
vuc, (3) dinh nghia don vi thuy van, (4)
nhap dit liéu du vao, (5) chay mé hinh,
(6) hiu chinh, kiém dinh mé hinh. Trong
khuon kho ciia bai bao nay, tién trinh mo
phong dong chay trong SWAT dugc thuc
hién dudi su hd tro cua phén md rong
ArcSWAT 2012 chay trén phin mém
ArcGIS 10.0/10.1. Nghién ctru st dung
mé hinh SWAT dé tinh toan dic trung
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dong chay tai cac tram thuy van co ban
thudc cac song chinh khu vuc Tay Nguyén
gdm: Song Sé San, Song Ba, song SréPk
va song Pong Nai.

2.3. 86 liéu dau vao

2.3.1. 86 liéu quan tric

S liéu quan tric can thiét cho SWAT
dugc thu thap trong nghién ciru bao gom
lwong mua, nhiét d6 khong khi 16n nhat,
nho nhét theo ngay. P6i véi s6 liéu mua
va nhiét do, dua trén vi tri phan bd, thoi
gian do dac va chat lugng dir li€u, nghién
ctru dd lwa chon va st dung sd liéu tai céc
tram do nam trong viing nghién ctru. Bai
béo thu thap s6 liéu mwa ngdy cua 26 tram
do mua, sé li¢u nhi¢t do cua 14 tram khi
tuong va sb liéu luu lugng cua 10 tram
thiy van trén cc song chinh khu vuc Tay
Nguyén tir nam 1993 dén nam 2022.

2.3.2. 86 ligu dia hinh

Dir liéu DEM dugc thu thap tir USGS-
HydroSHEDS (https://www.hydrosheds.
org/products) voi dd phan giai khong gian
30 x 30 m va duoc higu chinh vé hé toa
do UTM WGS 84 sau d6 duoc dua vao
dit liéu mo6 hinh SWAT phuc vu phén chia
tiéu luu vue, xac dinh huéng dong chay,
mod phéng mang ludi dong chay va tao
cua ra.
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2.3.3. Dir liéu sir dung dit

Dit liéu st dung dat nim 2010 ty 18
1/50.000 duogc thu thap tur Cuc Do dac,
Ban do va Thong tin dia ly Viét Nam, Bo
Tai nguyén va Méi truong. Ban dd hién
trang st dung dat trude khi dua vao mo
hinh SWAT, ban dd st dung dit can duoc
hiéu chinh vé h¢ toa d6 UTM WGSS84,

(d)

Hinh I: (a) Bin do mé hinh sé dp cao (DEM) luu vuec song Sé San; (b) Bin do mé hinh

s0 do cao (DEM) lwu viee Song Ba; (c) Ban do mé hinh so dg cao (DEM) lwu vuc song
Srépok; (d) Ban do moé hinh so do cao (DEM) luu vuce song Dong Nai

v6i céc loai hinh sir dung dat dugc phan
loai lai theo bang ma sir dung dit trong
SWAT. Bang ma nay quy dinh mi sé cua
cac loai cay trong, cac loai hinh che phu
chung, dat d6 thi cing vdi thude tinh cia
chung, lam co s& cho qua trinh m6 phong
su phat trién cdy trong, mo phong khu
vuc do thi.
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2.3.4. Dit liéu tho nhuong

Dir liéu thd nhudng trén cac luu vyc
song dugc thu thap tir Atlat Dia 1i Viét
Nam nam 2018 tir Cuc Do dac, Ban dd va
Thong tin dia ly Viét Nam, B6 Tai nguyén
va Méi truong. Trudce khi dua vao md hinh
SWAT, ban dd nay da dugc hiéu chinh vé
hé toa d6 UTM WGS84 va dugce phan loai
lai theo mé loai dat cia FAO tuong tmg
trong co s6 dit liéu tho nhudng ctia SWAT.
Su chuyén d6i ny can cir vao tén loai dat,
tinh chat vat Iy, hoa hoc cia dt, . ..

2.4. Thiét Igp mé hinh thiiy vin cho
cdc luu vue song khu vue Tay Nguyén

2.4.1. Thiét Igp mé hinh SWAT

Céc quy trinh chinh trong ArcSWAT
bao gdm: Tao méi d6 an SWAT, phan chia
luu vue, phan tich don vi thuy van, ghi
chép bang dit liéu dau vao, thiét 1ap cac tuy
chon khac nhu thiét 1ap thong tin vé cac
hd chira,... Sau d6 chay mé hinh, doc két
qua dau ra, phan tich hién thi két qua, hiéu
chinh va kiém dinh mé hinh (Hinh 2).

;}._

- [[Bin d6 s dung dit |
g e
Dinh nghia don vi thiy vin
4{ Vi tri tram do ‘
R T R
Ghi chép dir liéu thoi tiét
I
CHAY SWAT
NO
YES |

Hinh 2: So db khéi cdc buwéc thwe hién thiét lip mé hinh
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2.4.2. Thiét ldp mé hinh SWAT - CUP

Hiéu chinh va kiém dinh mé hinh
1a budc quan trong dé tim ra bo thong
s6 phu hop cho luu vuc nghién ciu va
dé giam sai s khi sir dung mé hinh cho
mdi luu vuc. Bo cong cu SWAT - CUP
(Calibration and Uncertainty Program)
[19] dugc st dung dé hiéu chinh va phan
tich d6 nhay cac thong sé cia mo hinh
thuy van SWAT tu dong theo cac thuat
toan téi wu nhim dam bao tinh khach
quan trong danh gid lya chon b¢ dir li¢u
dau vao va bo thong sé mo hinh. Cong

(b)

(d)
Hinh 3: (a) Két qud phan tich don vi thity vin lwu viee song Sé San; (b) Két qud phén
tich don vi thuy van lwu viee Song Ba; (c) Két qua phan tich don vi thuy van lwu vuc song
Srépok; (d) Két qud phdn tich don vi thuy vin luu vuc song Dong Nai

cu SWAT - CUP tich hop 5 thuat toan
ti wu dé phan tich d6 nhay cic thong sd
bao gom: Sequential Uncertainty Fitting
Version 2 (SUFI - 2), Particle Swarm
Optimization (PSO), Parameter Solution
(Parasol),  Generalized  Likelihood
Uncertainty Estimation (GLUE) va
Markov Chain Monte Carlo (MCMC).
Trong do, thuat toan SUIF - 2 dugc su
dung rong rai bdi no6 on dinh, dé st dung
va hiéu qua trong lya chon thong s6 nhay
cting nhu trong hiéu chinh va kiém dinh
md hinh [19 - 22].
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2.4.3. Thiét lap lién két giita mé hinh
SWAT - CUP va mé hinh SWAT

SWAT - CUP c6 giao dién truc quan
va than thién duoc phat trién cho mé hinh
SWAT. Bing cach si dung giao dién
chung nay, moi chuong trinh hiéu chinh/
d6 khong dam bao hoidc d6 nhay déu c6 thé
d& dang duoc lién két véi mo hinh SWAT.

2.5. Kiém dinh va hiéu chinh mé hinh

2.5.1. Chi tiéu danh gia

Dé danh gid két qua mo phong cua
SWAT, bai bdo st dung 3 chi tiéu: Chi
tiéu Nash - Sutcliffe (NSE), hé s6 tuong
quan (R2) va do 1éch phan trim (PBIAS).

Chi tiéu Nash Sutcliffe Efficiency
duoc dé xuat boi Nash - Sutcliffe (1970)
dé danh gid. Gia tri t6i wu cua Nash la
bang 1.
Z?:l(Qobs - Qsim)2
Z?:l(Qobs - Qobs)z

Hé s tuong quan (R2): Hé sb xéc
dinh danh gia muc d twong quan cua két
qua mo phong va sb liéu thuc do. Gia tri
nay nam trong khoang tir 0 dén 1. Cang
gan 1 thi mic d6 tuong quan giita gia tri
thuc do va mé phong cang cao.

NSE = 1—

2
2?=1(Qobs - Qobs)(Qsim - Qsim) >

R? =
(JZ?—l(Qobs - Gobs)z JZ?:l(Qsim - Q_sim)2

FLOW_OUT_4

34

Hé s6 phan tram sai 1éch (PBIAS) do
ludng sai s6 tong luong cia mod phong.
Gi4 tri toi wu ciia PBIAS 1a bang 0. Gi4 tri
am cho biét két qua mod phong cao hon sb
liéu thuc do va ngugc lai.

Z?:l(Qobs — Qsim)

?:1 Qobs

PBIAS = 100 =

trong d6: Q , : Gia tri thuc do;
Q. Gia tri mo phong;

Qobs: Gia tri thuc do trung binh;
Qsim: Gia tri mé phong trung binh.

Bdng 1. Chi tiéu ddanh gid khd ndang ciia méo

hinh
Xép hang NSE & R? | PBIAS
Rit tot 08-1 <10
Tot 06-08 | 10-15
Pat yéu cau 0,5-0,6 | 15-20
Khong dat yéu ciu <0,5 >25

2.5.2. Hiéu chinh

Chudi s liéu luu luong tai cac tram
thity van Dk Mét, An Khé, Ban Dén, Pai
Nga dai 21 nim tir nam 2001 dén nam
2022 dong nhét thoi gian vdi chudi sb
mua dugc chia lam 2 giai doan dé hiéu
chinh va kiém dinh mé hinh: Giai doan
hi€u chinh 12 nam (ttr nam 2002 - 2013)
va giai doan kiém dinh mé hinh 9 ndm (tu
nam 2014 - 2022).

FLOW_OUT_4

(b)
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FLOW_OUT_17

(d)

Hinh 4: (a) Két qua lwu lwong thue do va tinh todn tram Pdk Mot giai doan hiéu chinh;
(b) Két qud lwu lwong thuwe do va tinh todn tram An Khé giai doan higu chinh; (c) Két qud
lwu lwong thuee do va tinh todn tram Bin Pén giai doan hiéu chinh; (d) Két qua lueu lwong

thuwe do va tinh todn tram Dai Nga giai doan hiéu chinh

Két qua vdi khoang 95 PPU tuong
tmg. C6 thé thiy, khoang 95 PPU mé
rong chira phan 16n chudi gia tri thuc do.
Tai tram Dak Mbt, cac chi tiéu danh gia
lan luot 1 Nash (NS) = 0,71; R2 = 0,70;
Hé s6 phén tram sai léch PBIAS = -3,1;
Tai tram An Khé, cac chi tiéu danh gia lan
lugt 1a Nash (NS) = 0,65; R2 = 0,77; H¢
s6 phan trim sai 1éch PBIAS =2; Tai tram

2.5.3. Kiém dinh

FLOW_OUT_4

Béan Don, céc chi ti€u danh gia lan luot 1a
Nash (NS) = 0,63; R2 = 0,65; Hé s6 phan
tram sai léch PBIAS = 0,9 va tai tram Dai
Nga, céc chi tiéu danh gid tai tram Dai
Nga lan luot 1a Nash (NS) = 0,53; R2 =
0,66; Hé s6 phan tram sai 1éch PBIAS =
15. Qua céc chi tiéu trén, cho thiy két qua
hiéu chinh chip nhan dugc va c6 thé dugc
str dung dé kiém dinh mé hinh.

FLOW_OUT_4

(@)

FLOW_OUT_20

(b)

FLOW_OUT_17

(0

(d)

Hinh 5: (a) Két qud lwu lwong thue do va tinh todn tram Pdik Mot giai doan kiém dinh;
(b) Két qua lwu luwong thwe do va tinh todn tram An Khé giai doan kiém dinh; (c) Két qua
lwu lwong thuwe do va tinh todn tram Bin Pon giai doan kiém dinh; (d) Két qua lwu luong

thwe do va tinh todn tram Pai Nga giai doan kiém dinh
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35



Nghién ciru

Két qua véi khoang 95 PPU tuong
Gmg. C6 thé thdy, khoang 95 PPU mé
rong chura phﬁn 16n chudi gia tri thuc do.
Tai tram Dak Mdt, cac chi tiéu danh gia
lan lugt 1a Nash (NS) = 0,71; R2 = 0,70;
Hé sb phén tram sai léch PBIAS = -3,0;
Tai tram An Khé, céc chi tiéu danh gia 1an
luot 1a Nash (NS) = 0,67; R2 = 0,75; Hé
) phén tram sai léch PBIAS = 2. Tai tram
Ban Pon, cac chi tiéu dnh gia 1an luot 1a

Nash (NS) = 0,65; R2 = 0,67; Hé s6 phan
tram sai Iéch PBIAS = 1,0 va tai tram Dai
Nga, cac chi tiéu danh gia tai tram Pai Nga
lan luot 1a Nash (NS) = 0,50; R2 = 0,60;
Hé s6 phan trim sai 1éch PBIAS = 18. Qua
céc chi tiéu trén, cho thdy két qua hiéu
chinh va kiém dinh mé hinh chip nhan
dugc va co thé dugc st dung mé hinh dé
chay céc bai toan lién quan trén céc luu
vuc song khu vuc Tay Nguyén.

Bing 2. Bj thong sé toi wu trong mé hinh SWAT - CUP trén cdc luwu vie song

khu vuwe Tay Nguyén
TT| Thongsé Mb ti Gid tri tbiwu __
SéSan| Ba | SréPok | Pong Nai
1 CN2 Chi 56 CN g véi diéu kién am II 0,36 | 0,19 0,21 0,23
2 | ALPHA BF |Hg s0 triét gizm dong chay ngam 0,03 | 0,01 0,58 0,26
3 | GW DELAY |Thoi gian trit nudc ting ngam 350 | 348 38 3
4 GWQMN | Ngudng sinh dong chay ngam 1.705 | 1.788 18 309
5 CANMX Kha nc’ing trit nude 16n nhat cua lop 50 58 67 20
thue vat
6 ESCO _ |H& 50 bu boc hoi ctia dat 025 | 0,002 | 0,16 0,16
7 EPCO I\;Igi s0 bu lugng nudc hap thy cia thuc 0,01 0.5 0.88 0.80
8 SOL K D¢ dan thuy lyc ¢ do 4m bdo hoa 528 3 784 7
9 CH K2 Hé s6 dan thiy lyc cia song chinh 476 454 122 261
10 CH N2 Hé $6 nham cua song chinh 0,11 0,07 0,04 0,18
11 CH N1 Hé s0 nham cua phu luu 44 2,24 32 9
Hé s tai bay hoi tir ting ngam - nudc
12| GW_REVAP |di chuyén tir ting ngdm can lén ving | 0,78 | 0,91 1,14 0,19
chua bdo hoa ¢ trén
13| REVAPMN |Ngudng sinh tai bay hoi tir ting ngam | 120 | 462 386 268
14| SOL AWC |Kha ning trit nudc cua dat 0,66 | 0,03 0,76 0,03
15| CH KI |Hé s din thuy luc cua phy luu 118 | 43 286 252

3. Két qua duw bao thir nghiém

Dua vao bd thong s6 da duoc hiéu
chinh va kiém dinh, nhém tic gia tién
hanh chay du bao thir nghiém ngudn nude
trén cac song chinh khu vuc Tay Nguyén
v6i ngudn mua dy bdo mua tir cac mo
hinh CFS, ECMWF va MRI da duoc
xur ly trude khi dua vao mo hinh. Nhém
nghién ctru du bao thtr nghiém cho 7 tram
trén cac luu vuc song.

36

Két qua du bao dat mirc d6 chinh xac
kha tro 1én tai nhiéu tram do, thé hién qua
céc chi sé danh gia NSE (Nash-Sutcliffe
Efficiency) va R? (hé s6 twong quan). Trén
luu vuc song Sé San, cic tram nhu Dak
Mét (NSE =0,8; R2=10,93) va Kon Plong
(NSE = 0,74; R? = 0,77) dat muc chinh
xé4c tot. Tuong tu, luu vuc song SréPok
cho thdy két qua kha kha quan tai tram
Cau 14 (NSE = 0,77; R* = 0,68). Déi véi
luu vuc Song Ba, tram An Khé dat chi )
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cao v6i NSE = 0,78 va R?= 0,83 phan anh
do tin cay tot trong du bao dong chay.

Tuy nhién, sai s6 PBIAS (sai léch
phén tram) tai mot sb tram van con dang
ké, nhu Pak Mét (27 %) va Kon Plong
(26 %) trén luu vuc song S€ San. Nguyén
nhan chinh c¢6 thé do anh huéng cua hoat
dong diéu tiét hd chura, cac hoat dong su
dung nude trén luu vuc (nhu tudi tiéu,
sinh hoat, cong nghiép). Nhimg yéu t6
nay lam gidm d¢ chinh x4ac cua mo hinh
khi du bdo dong chay.

Nhin chung, mé hinh dat hiéu qua
khé trong du bdo dong chay trén cac luu
vuc song Tdy Nguyén nhu Sé San, Srépok
va Ba.

4. Két luan

M6 hinh SWAT la mét cong cu manh
mé trong viéc dién toan, mé phong dong
chay trén cac song. Trong cac nim gan day,
dong chdy trén cac song chinh khu vuc
Tay Nguyén chiu anh hudng nhidu cua van
hanh cac nha méy thily dién, do vay két qua
mo phong it nhiéu bi anh huong boi didu
nay. Két qua ctia mo phong dong chay trén
céc song danh gia theo chi tiéu Nash phd
bién dao dong tir 0,50 - 0,71 dugc danh gia
& muc dat yéu cau va két qua tot nhat dat
0,71 tai tram thiy van bik Mét (song Sé
San) va thap nhét 1a 0,50 tai tram thuy van
Dai Nga (song Pdng Nai). Két qua danh
gia theo chi tiéu R2 dat tir 0,60 dén 0,70
va duoc danh gia 1a t6t, két qua tot nhat dat
0,75 tai tram thuy van An Khé (Song Ba)
va thip nhit 14 0,60 tai tram thily van Dai
Nga (song Pong Nai). Két qua danh gia
theo chi tiéu PBIAS phd bién dat tir -3,1
dén 2 két qua dugc danh gia 14 rat tot, riéng
tai tram thuy van Dai Nga (song Dng Nai)
dugc danh gid 1a dat yéu cau. Do vay, két

Nghién ciru

qua hiéu chinh va kiém dinh mé hinh chap
nhén duoc va cé thé dugc sir dung mo hinh
dé¢ chay cac bai toan khéac lién quan trén
cac luu vuc song khu vuc Tay Nguyén.

Két qua du bao thir nghiém cho nam
2023 cho thdy mé hinh dy bao di mo
phong twong ddi tét xu hudng bién dbi
luu luong dong chay.Tuy nhién, dé cai
thién d6 chinh xdc, cin xem xét giam
thiéu sai s6 trong du bio mua va tich hop
t6t hon cac yéu t6 anh huéng nhu ho chira
va nhu cau st dung nudc trén luu vuc.
Trong miia mua, can nghién ctru thém céc
phwong phap dé giam thiéu sai s trong
mo phong dong chay 1a.

Loi cam on: Bai bdo hoan thanh
dudi sy hd trg cua nhiém vu KH&CN
trong diém cap Bo: “Nghién ciru dw bdo
cdc dot mua trdai mua tich hop mé hinh
thiy van dy bdo nguon nwée khu viec
Tdy Nguyén thoi han 3 thang”. Ma so:
TNMT.2023.06.03.
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