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TOM TAT

Bai bdo nay nham déanh gia su thay déi luu lugng dong chay trén séng La Nga tai hai tram Ta Pao
va Phu Bién sau khi xay dung cac cong trinh thay dién thiy Igi bang mé hinh mua — dong chay
LST (Long and Short term runoff model). Mé hinh dugc xay dung cho giai doan 1987-1999 nham
mo phdng dong chdy tu nhién cho giai doan sau cong trinh. Giai doan 1987-1995 dugc st dung
cho hiéu chinh va giai doan 19961999 dugc dung cho kiém dinh mé hinh. Cac chi s6 danh gia
gém hé s6 xac dinh R?, hé s6 hiéu qua (NSE), phan trdm sai s& (PBIAS) va i 1& léch quan tréc tiéu
chuan (RSR) dugc st dung dé danh gid tinh hiéu qua maé hinh. Két qua cho thdy mo hinh LST mé
phang t6t dong chay thé hién qua céc gid tri R* va NSE I6n hon 0,8, RSR nhé hon 0,3 va PBIAS nho
hon 7,22% cho hai tram trong hai gian doan hiéu chinh va kiém dinh. K&t quéa nghién cttu cho thay
dong chdy thuc té va dong chdy tu nhién trong giai doan sau céng trinh cé su chénh léch déng ké.
Dong chay trung binh gidm 24,59% vao mlUa mua, tang 12,06% vao mua kho tai tram Phu Bién; va
giam 8,35% vao mla mua, tdng 21,11% vao mua kho tai tram Ta Pao. Két qua dat dugc clia nghién
cliu nay co thé sir dung trong viéc ra ké hoach, quan ly va van hanh diéu tiét cac cong trinh thiy
lgi, qudn ly tai nguyén nudc trén luu vuc séng La Nga.

Tuwkhoa: M6 hinh LST, cong trinh h6 dap, thay dién, thay Igi, séng La Nga

MG PAU

Song La Nga 1a phu luu bén trai 16n nhét cta song
Pong Nai. Luu vic song La Nga dugc phéan thanh 2
vung: thugng La Nga va ha La Nga. Luu vuyc séng La
Nga ¢ cdc truc dudng giao thong chinh nhu quéc 16
20, qudcld 1A cung v6i cac uu thé vé diéu kién dat dai,
khi héu, dia hinh, dong chay luu vic cé nhiéu tiém
néang dé phat trién kinh té toan dién, nhét 1a n6ng lam
nghiép va dién niang. Day 13 ving trong diém kinh té,
¢6 nhiéu thé€ manh tiém nang nén tu trudc dén nay
da c6 kha nhiéu nghién ctu lién quan dén quan Iy va
sti dung ngudn nudc trong luu vuc dugc cac co quan
trong nudc va ngoai nude thuc hién. Nghién ctiu Gng
dung mo6 hinh SWAT danh gid luu lugng dong chay va
béi lang tai luu vic song La Nga ! da cho biét sy thay
d6i viéc st dung dét va phd riing dan dén dong chay
bé mit bi anh hudng. Nhém tdc gid nghién ctu ting
dung moé hinh SWAT va chi s6 chat lugng nuéc danh
gid chét lugng nudc mit luu vic song La Nga cho thdy
mo ph(’)ng oxygen hoa tan, ammonia, nitrite, nitrate,
phosphate, tdng chét ran lo Iting nho hon gia tri quan
sat v6i do tin cdy rat thip va c6 moéi tuong quan thuan
v6i dong chay. Nghién ctiu cung cép thong tin hiiu ich
dé hd trg quan ly hiéu qua tai nguyén nudc, dap tGng
viéc sti dung khac nhau trén luu vic séng La Nga?.
Hién nay, viéc thi cdng va diéu tiét dong chay ctia cac
cong trinh thiy lgi da dnh hudéng t6i luu lugng dong

chay song La Nga khong chi trong ndm ma con trong
ca nhiéu nam. Vi vay, viéc ddnh gid anh hudng ctia
céac cong trinh thiy 1¢i dén dong chay giti vai tro quan
trong trong nghién ctiu, quan ly tai nguyén nudc ctia
luu vyc, gop phan phat trién kinh t€ xa hoi trén luu
vic cling nhu viing ha du.

C6 thé ndi viéc ing dung nhiing mé hinh héa mua -
dong chay da cho phép cic nha thiy vain mé phong
cdc qud trinh, hién tugng thay vin nham xem xét
nhiing dién bién ctia hién tugng thity vin ti vi mé dén
vimo. Dong thoi, mo hinh héa cung cép nhiing thong
tin cin thiét cho cac doi tugng stii dung ngudn nudc
khac nhau trong quy hoach, thiét ké va khai thac t6i
uu tai nguyén nudc.Hién nay, cic mo hinh thuy vin
nhu mo6 hinh mua - dong chay nhu mé hinh MIKE
NAM * m6 hinh truyén ld trong séng Muskingum, va
cac md hinh thuy lyc FLWAV, Mike-11, HEC-RAS
¢6 rét nhiéu Gng dung trong viéc mo6 phong va tinh
toan céc dic trung i lut *-°, md hinh HEC - HMS m6
phong qué trinh mua - dong chiy”-8. M6 hinh SWAT
dugc 4p dung rong rai trong cac nghién ctiu ddnh gid
luu lugng dong chay va chit lugng nudc°~!2. M6 hinh
LST dugc ting dung va kiém nghiém nhiéu 6 Nhat Ban
nhu ting dung mé hinh LST d€ tinh todn d4p cho luu
vuc Takayama 13 va du bdo i cho luu vuc song Yoshii
va kha nang ap dung cia mo6 hinh da dugc xdc minh
thong qua mo phong lién tuc trong 24 nam 4. Tuy
nhién viéc ap dung mo hinh LST & Viét Nam con han

Trich dan bai bao nay: Trang N T T, Giang N N H, Hing N T T. Danh gia su thay d&i dong chay luu vuc
song La Nga. Sci. Tech. Dev. J. - Nat. Sci.; 4(SI):SI77-S186.
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ché vi sy phd bién ctia moé hinh chua cao. M6 hinh
LST dugc ching minh 13 hiéu qua ¢ moé phong luu
lugng tai luu vic Song Bé, Viét Nam véi do tuong hop
cao gitia luu lugng moé phong va luu lugng thuc t&1°,
Vi vay, nghién “Pénh gia sy thay d6i dong chay luu
viic song La Nga” dugc thuc hién nham danh gid su
thay d6i ¢ dong chay luu vuc song La Nga, cu thé la
tai hai tram Ta Pao va Phu Dién sau khi c6 céc cong
trinh thuy dién thuy lgi.

VAT LIEU VA PHUONG PHAP

Khu vuc nghién ciu

Song La Nga la mot phu Iuu cua luu vyc song Dong
Nai, bat nguoén ti cao nguyén Di Linh, Lim Déng
v6i dién tich khoang 4.064 km?2, 1a noi cu trd cla
khoang 1.039.969 ngudi nam 2005 va du bao 1én dén
1.401.118 ngudi vao nam 2020 . Dong chay luu vuc
song La Nga thudc loai kha. Téng lugng nudc hang
ndm vao khodng 4,80 triéu m?>. Pham vi luu vyc trai
dai trong khodng toa do dia ly 107?13’ dén 10816
kinh d¢ Dong va 10°91°dén 11°78’ vi d¢ Bic, trai dai
qua céc tinh nhu Lam Pong, Binh Thuén va D6ng Nai
(Hinh 1). Luu vuc dugc phan chia thanh 3 viing chinh
vung thugng luu, trung luu va ha luu dua trén céc
dic diém dia hinh va sdc thai khi hau. Nhin chung
toan luu vic song Dong Nai chiu anh hudng ctia ché
dd khi hiu nhiét déi gié mua, phan héa ché do khi
héu thanh 2 mua tuong phan: miia mua (thang 5 dén
thang 10) va mua kho (tit thang 11 dén thang 4). Nhiét
do khong khi, b6c hoi, s6 gio ndng ting dan tu thugng
luu xuéng ha luu. Ngugc lai, 6 4m thi gidm dan tu
thugng luu xudng ha luu. Li trén luu vuc cha yéu sinh
ra do cdc tran mua dong nhiét, c6 tdng lugng mua tu
50-150 mm/ngay. Do dia hinh c¢é d9 déc 16n, nhiéu
ghénh thdc nén tuy 1i nho nhung thoi gian tap trung
1t r4t nhanh dé sinh ra nhiing con la quét. Toéc do
truyén la ti Pai Nga dén Ta Pao la tit 2-2,5m/s, ti
Ta Pao dén V6 Dit 1a tli 1-1,5 m/s 7. Trong nghién
ctiu nay, dong chay tai hai tram Ta Pao va Pha bién
dugc xem xét. Ranh gidi luu vuc dugc xdc dinh dua
bang phén chia luu vic trén phin mém ArcGIS 10.5
duya trén moé hinh d¢ cao s6 DEM (https://asterweb
jpl.nasa.gov/gdem.asp) (Hinh 1). Phan luu vuc cta
song La Nga tinh dén tram Ta Pao c6 dién tich khodng
2.034 km? va dién tich luu vuc tinh dén tram Phu
Pién khoang 3.673,21 km?.

Tu nam 2001, da c6 mot s6 cong trinh thay vén trén
luu vuc di vao hoat dong va lam thay d6i khong nho
dén dong chéy luu vic song La Nga. Cac cong trinh
nay c6 vai tro phat dién, cip nudc cho sinh hoat, cong
nghiép, cdp nudc tudi, giam li. Cac cong trinh chinh
trén luu vyc gobm hé Ham Thuan, hé Ba Mi, dap dang
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Ta Pao, h6 La Nga 3 dugc mo ta trong Bang 1. Ngoai
ra, dap Vo Dét v6i nhiém vu chinh 1a diéu tiét nguon
nudcxa sau cong trinh Ham Thuan - Pa Mi ting thém
luu lugng mua kho dé tudi, cdp nudc cho ving ha luu
song va chuyén nudc cho cac luu vyc song ven bién
tinh Binh Thu4n va Déng Nai '8,

Phuong phap nghién ciu

Dé danh gia sy anh hudng cta cic cong trinh ho dép
lén dong chay tu nhién cta luu vic, mé hinh LST
dugc x4y dung nhdm mo phong dong chay tu nhién
cho Iuu vuc cho giai doan 1987- 1999, trong d6 thoi
gian hiéu chinh 1a 1987-1995 hiéu chinh va kiém dinh
la 1996-1999. Mo hinh sau d6 dugc st dung d€ mo
phong dong chay tu nhién cho giai doan sau cong
trinh tai tram Ta Pao giai doan 2001-2013. Do han
ché vé thu thap dit liéu nén dong chay sau cong trinh
tai tram Phu Dién chi danh gid cho giai doan 2001-
2007.

Co'sé ly thuyét

M0 hinh LST (Long and Short Term runoff model) 1a
mot md hinh thong sé vat ly duge dua trén moé hinh
dong chay khai niém tap trung'®. C4u triic mé hinh
bao gobm 3 b€ chua, trong d6 bé chda dau dugc chia
lam 2 bé chtia nhé (Hinh 2).
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Hinh 2: C4u trdic mé hinh LST
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Hinh 1: Ban d6 luu vuc séng La Nga

Bang 1: Cac céng trinh chinh trén luu vuc séng La Nga

Cong trinh

H6 Ham Thuin

Ho6 Pa Mi

Dép dang Ta Pao

Ho6 La Nga 3

MO0 ta co ban

Dung tich hitu fch 14 522,5 triéu m?, muc nudc chét 575 m, myc nuéc dang binh thudng
605 m

Dung tich hitu ich 2 11,6 triéu m?, muc nuéc chét 323 m, myc nuée dang binh thudng
325m

Dép tran ty do dai 370 m véi luu lugng xa 1a theo thiét ké 1a 4,12 m3/s

Dién tich luu vic 1.953 km2; muc nu6e chét bang 138 m; muc nude dang binh thudng
bing 164 m; luu lugng 16n nhét qua tuabin khoang 129 m3/s

Phuong trinh lién luc ctia méi bé dugc hiéu nhu sau:

ds

dt

dSy

dr

dass

—— =81 E—-04—&

dt

dSy

dt

Trong do:
a;: Hé s6 clia ra;

=r—E—f-01—-0

f—03—a

=g —E3—03

b;: Hé s6 thdm gitia cac bé;

Si: Lugng chtia ctia bé j (mm);
(1) Z;: Chiéu cao ctia ra (mm);

f, g1, g2: Lugng thim (mm);

r: Lugng mua binh quén luu vic (mm);

E;: Lugng b6c hoi (mm);

Q;: Dong chdy mét (mm);

Q2, Q3: Dong chéy sat mat ra khoi bé 1 (mm);

Q4, Qs: Dong ra ngdm chéy ra khoi bé 2, 3 (mm)
Thong s6 1a ddc trung s6 lugng ctia hé thong thiy van.
Thi du dién tich luu vyc 1a moét thong s6 biéu thi do
16n ctia luu vyc. Noi chung théng s6 ctia hé thong
khoéng thay d6i theo thoi gian trong diéu kién cac yéu
t6 anh hudng dén hé théng 6n dinh. Pic tinh ctia hé
thdng c6 thé biéu thi qua nhiéu thong s§ khac nhau
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Thiét 1ap mé hinh va dit liéu nghién ciu

Mo hinh mua - dong chay LST dugc 1ap trinh dya
trén ngon ngli FORTRAN 90. M6 hinh LST ¢6 15
thong s6 can hiéu chinh gém céc hé s6 ctia ra ctia cac
hoé ay, ap, a3, a4, as; hé s6 thim gitia cichd by, by, bs;
chiucao ctiara Zy, Zy, Z3; valugng chiia ban ddu ctia
caché Sy, S2, S3, S4. Trong nghién ctiu nay, cac thong
s6 ciia mo hinh dugc hiéu chinh tu déng. Dii liéu cn
thiét cho thuc hién nghién ctiu bao gom dit liéu mo
hinh d¢ cao s6 (Digital Elevation Model, DEM) dugc
lay tit ASTER GDEM do NASA x4y dung, d6 phan
giai khong gian 90x90 m. Di liéu nay dugc st dung
dé phén chia luu vyc va xéc dinh dién tich luu vyc.
Céc s6 liéu khac st dung trong nghién ctiu gom: s6
liéu khi tugng (nhiét d9, s6 gio nang trung binh téc
do gi6, do 4m) phuc vu tinh todn bdc thoat hoi nude
theo phuong phap Penman - Monteith 2%, s6 li¢u thiy
van (luu lugng) tai cac tram Bao Loc va Ta Pao, va s0
liéu mua tii cdc tram Di Linh, Bdo Loc, Ta Pao va Xuin
Loc (Hinh 1). Lugng mua trung binh cua hai luu vuc
dugc tinh toan theo phuong phap da giac Thiessen?!.
Luu vuc Ta Pao st dung ba tram mua Di Linh, Bao
Léc, Ta Pao véi cdc trong s6 mua tuong tng la 43,4%;
29,4%; va 27,2%. Cac trong s6 mua tuong ting cho cac
tram va luu vic Phu Dién st dung bén tram Di Linh,
Bao Loc, Ta Pao va Xuan Loc véi cac trong s6 mua
tuong ung la 24,0%; 16,2%, 41,6% va 18,2%. Ngu6n
dii liéu dugc cung cdp boi Bai khi tugng thay van khu
viic Nam B¢ (Bang 2).

Ddnh gid mé hinh

Hiéu qua mé phong clia moé hinh dugc danh gia dua
trén muic do phi hop gitia s6 liéu mo6 phong va quan
trac hodc thong qua viéc tinh todn cac chi s6 NSE,
phén trim sai s§ (PBIAS) va hé s8 tuong quan R” va
tilé 1éch quan tric tiéu chudn (RSR) dé kiém tra>>~2,
Mutic d6 hiéu qua ctia m6 hinh dugc ddnh gid bang cac
chi tiéu dugc mo ta ¢ Bang 3 .

Hé s6 hiéu qud Nash - Sutcliffe (NSE)

n 2
NSE — 1 Zi=1(Q0 = Om)”

_\2 (5)
" (Qo - Qo>
Ti 1¢ léch quan trdc tiéu chudn (RSR)
RSR — RMSE
STDEV, s
VIR Q- 0w (©)
N 2
1 (o 0n)
Phdn trdm sai s6 (PBIAS)
n —
PBIAS = %"Qm) x 100% 7)
=190
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Hg s6 xdc dinh (R?)

Z(QO — @))(Qm - Q_m)

R*=
\/Z?:l (QO - Q))z ?:1 o <Qm - Q_m)2

Trong do:

Qo: gid tri thuc do (m3/s).

Qp: trung binh gid tri thyc do (m3/s).

Qm: gid tri m6 phong (m3/s).

Qy: trung binh gia tri mo6 phéng (m3/s).

KET QUA VA THAO LUAN

Hiéu chinh, kiém dinh mé hinh
Trong nghién ctiu nay, cac thong s6 cia mo hinh dugc
hiéu chinh theo phuong phap tu dong. Két qua tinh
toan dugc so sanh véi luu lugng trung binh thang cua
cac tram Phud Dién va Ta Pao. M6 phong trong thoi
gian 1987-1995 va 1996-1999 1an lugt dugc st dung
cho hiéu chinh va kiém dinh mo hinh cho ca hai tram
Ta Pao va Phu Dién. Sau khi mo6 hinh dugc hiéu chinh
va kiém dinh, céc thong s6 ctia mo hinh cho hai luu
vuc Ta Pao va Phu Dién dugc xdc dinh nhu Bang 4.
Mb hinh LST duogc hiéu chinh va kiém dinh dé mo
phong tdt cho dong chdy Iuu vic La Nga thé hién
qua cdc gia tri ctia cac chi s6 danh gid mo hinh (NSE,
PBIAS, R?, va RSR) déu & trong khoang rit t6t. D6i
v6i tram Ta Pao trong giai doan hiéu chinh vé R =
0,89, NSE = 0,88, PBIAS = -3,53%, RSR = 0,24; véi
tram Pha Dién R? va NSE déu bang 0,95, PBIAS =
7,22% va RSR = 0,23 cho giai doan hiéu chinh va R2
= 0,89, NSE = 0,89, PBIAS = 7,22%, RSR = 0,27 trong
giai doan kiém dinh (Bidng 5). Nhu vay su sai 1éch
trung binh gitia s6 liéu thuc do va mé6 phong & giai
doan hiéu chinh va kiém dinh tuong duong nhau.
Ngoai ra, su tuong quan gitia mua va dong chady mod
phong cing thé hién t6t & ca 2 tram. Mua va dong
chay déu cao nhit vao thang 9 va thip nhit vao thing
2 dén thang 4 hang nam.
So sanh két qua m6 phong va quan tric gitia 2 tram
cho thdy, mé hinh LST m6 phong tram Phu Dién t6t
hon tram Ta Pao (Hinh 3 va 4, Bang 5). Diéu nay dugc
giai thich 1a do cac phia thugng luu ctia tram Ta Pao ¢
cdc cong trinh thiy lgi nhoé lam anh hudng dén dong
chay ty nhién ctia luu vuc trong giai doan nay. Dong
thoi luu vic Pha Dién 6 phén ha luu ctia tram Ta Pao,
noi cé diéu kién thé nhudng, dia hinh tuong d6i dong
nhdt hon, do d6 cac hé s6 ctia m6 hinh mang tinh dic
trung cho toan Iuu vuc t6t hon. Tuy nhién nhiing dnh
hudng nay ciing khong qua nhiéu, minh chiing la két
qua mo phong ctia luu vigc Ta Pao ciing dat tiéu chuédn
rét tot theo tiéu chuén (Bang 5).
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Bang 2: D liéu khi tugng thiy van sir dung trong nghién cttu

Tram
Béo Loc
Di Linh
Ta Pao
Phu Dién

Xuén Loc

Loai dii liéu

Ngay, thang

Ngay
Ngay
Ngay

Ngay

Khoang thoi gian Dii liéu do
1987-1999, 2001-2013 T, N, P, W*, H*
1987-1999, 2001-2013 P

1987-1999, 2001-2013 QP
1987-1999, 2001-2007 QP

1987-1999, 2001-2007

Ghi cht: Q: luu lugng; T: nhiét do; N: s6 gi¢ nang; P: lugng mua; W: t6¢ d6 gié; H: do &m; (*) dii liéu do theo thang

Bang 3: Chi tiéu danh gia hiéu qua mé hinh 25

Loai NSE PBIAS R? RSR
Rit tot > 0,75 < 10% 0,75—1,00 0,00—0,05
Téot > 0,60 +10% — 15% 0,65—0,75 0,05 —0,60
Théa man > 0,40 +15% — 25% 0,5—0,65 0,60—0,70
Bang 4: B4 théng sé ciia mé hinh dugc hiéu chinh va kiém dinh cho hai luu vuc
Thong  TaPao PhuPién Thongsé TaPao Phubién Thongsd TaPao Phu Dién
s6
ay 0,0073 0,0012 by 0,0959 0,0528 Z3(mm) 139,63 97,59
ay 0,0917 0,0312 by 0,0239 0,0221 S (mm) 11,29 12,69
a3 0,0301 0,0148 bs 0,0078 0,0145 Sy (mm) 64,60 116,53
ay 0,0049 0,0044 Z; (mm) 7,3622 190,29 S3 (mm) 128,22 173,26
as 0,0002 0,0001 Z; (mm) 363,95 331,10 S3 (mm) 2363,16 2882,86
Bang 5: K&t qua hiéu chinh, kiém dinh mé hinh
Tram NSE PBIAS (%) R2 RSR
HC Kb HC Kb HC Kb HC Kb
Ta Pao 0,88 0,93 -3,53 4,17 0,89 0,97 0,24 0,26
Phu Dién 0,95 0,93 0,80 7,22 0,95 0,95 0,23 0,27

(HC: Hiéu chinh; KD: Kiém dinh)

Panh gia thay déi dong chay thuc té sau khi
€6 cong trinh so véi dong chay tu nhién
Thay déi dong chdy trung binh thdng

O day danh gi4 su thay d8i dong chay thuc t& sau cong
trinh so véi dong chay tu nhién. Dong chay thuc té
sau cong trinh 1a s6 liéu dong chay trung binh quan
tric tai hai tram Ta Pao va Phu Dién trong giai doan
2001-2013. Dong chay ty nhién chinh 13 két qua mé
phong ti m6 hinh LST dya trén moé hinh da hiéu
chinh kiém dinh cho giai doan 1987-1999 va céc s6
liéu dau vao khi tugng va mua ctia giai doan tii nam
2001-2007 cho tram Pha Dién, va tii nam 2001-2013
cho tram Ta Pao. Két qua dugc thé hién dudi dang
luu lugng (Hinh 5a) va phan tram thay ddi (Hinh 5b).

Két qua tit Hinh 5 cho thy & ca hai tram quan tric,
dong chay thuc té déu nho hon dong chay tu nhién
vao mua mua, va16n hon dong chay tu nhién vao mua
kho. Phén tram thay d6i 4m tic la qua trinh diéu tiét
ctia cac cong trinh d4p, ho chua da tri nude. Nguge
lai phan tram thay d6i duong tic la céc cong trinh da
x4 thém nudc xudng ha du d€ phuc vu cho cic hoat
ddng cong nghiép, thuy dién, phuc vu néng nghiép va
sinh hoat cho ngudi dan.

Dai v6i tram Ta Pao, luu lugng xa xudng ha luu khi
c6 cong trinh thay dién thuy lgi gidm vao mua mua,
v6i phin tram gidm cao nhét khoang -31,53% tuong
{ing v6i -69,10 m3/s vao thang 8; thdp nhit 1a vao
théng 12 v6i -0,34% tuong ting khoang -0,19 m*/s.
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V6i tram Phu Dién, dong chay giam 16n nhat la vao
thang 9 khodng -35,57% tuong ting v6i -129,65 m/s,
thdp nhat la vao thang 12 khoang -3,49% tng vdi -
2,11 m3/s (Hinh 5a va b). Vao thang 10, luu lugng
trung binh thidng nhiéu ndm & tram Phu Dién va tram
Ta Pao gin nhu it thay ddi, chénh léch gitia hai giai
doan chikhoang 0,56%. Ngugc lai vao mua kho, dong
chay thuc t€ trén khu vyc nghién ctu ting dang ké
so v6i luu lugng dong chay tu nhién, ddc biét la cac
thang 2, 3, 4 va 5. Dinh diém la vao thing 4, cic cong
trinh da diéu tiét dong chay ting tit 16,58 m>/s 1én
47,94 m3/s tai tram Ta Pao, tuong ting tang 313,75%.
Tai tram Phud DPién, luu lugng dong chay tang 41,42
m3/s, tuong ting ting khoang 250% (Hinh 5a va b).
Tinh theo phan trim thay d&i thi trong giai doan
thang 1 dén thang 5, luu lugng trung binh thang cta
nhiéu ndm déu ting khoang tit 17,04% (thang 1) dén
313,75% (thang 4) d6i v6i tram Pha Dién va khoang
19,35% (thang 1) dén 249,9% (thang 4) d6i véi tram
Ta Pao. Nguyén nhan la do & thugng nguén xa moét
lugng nudc véi luu lugng 16n hon dong chay tu nhién
dé cép nu6c cho nhu ciu san xudt sinh hoat ctia ha luu
va cling d€ d6n li cho nhiing thdng sau.

Thay déi bién dé dong chdy

Két qué Hinh 6 va Hinh 7 cho théy t6ng lugng nudc
khi khong c6 va khi c6 cong trinh ¢6 sy thay déi ro
rét. Téng lugng dong chay ting vao mua kho va giam
vao miia mua. T8ng lugng nudc 16n nhit khi khong
c6 cong trinh ctia cd hai tram déu vao khoang thang
8. Sau khi c6 cong trinh thiy dién thay loi thi tong
dong chdy ctia ca hai tram 16n nhit lai vao thang 10.
Tai tram Phu Dién, tong lugng nudc trung binh céc
thdng muia mua gidm 24,59%, vao cac thang muia kho
tang 12,06%. Tai tram Ta Pao, tdng lugng nudc giam
8,35% vao cac thang muia mua, ting 21,11% vao mua
kho. Hinh 6 va Hinh 7 ciing cho thdy ré nét dong
chay trung binh thdng ctia hai tram déu giam vao mua
mua va ting dang ké vaio mua mua. Bén canh do,
so v6i khi khong c6 cdng trinh, bién d¢ gita dong
chay cuc tiéu va cyc dai tai tram Ta Pao giam déng
ké vao cac thang la (thdng 8, 9, 10) va ting nhiéu vao
cac thang kiét (thang 2, 3, 4). Thi du dong chay cuc
ti€u - cyc tiéu vao thang 8 tai tram Ta Pao 13 66,85
530,33 m3/s khi chua cé cdng trinh. Trong khi do, con
s nay trong giai doan c6 cdng trinh 14 43,28-238,46
m3/s (Hinh 6). N6i cach khac, bién ¢ dong chay cuc
tiéu—cuc dai vao thing 8 gidm hon gip doi so v6i dong
chay tu nhién. O tram Phu Pién, sy chénh léch bién
do cing ddng ké & mot s6 thang, dic biét vao thing
9. V&i dong chay tu nhién, luu lugng cuc tiéu-cyc dai
khodang 275,2-497,1 m3/s, trong khi con s nay véi

dong chay thuc t€ 1a 161,17-300,87 m3/s. Nhu vay,
bién dd ciing gidm tit 221,9 m3/s xudng 139,7 m3/s.
biéu nay dugc gidi thich boi su diéu tiét git nude vao
cac thang mua la lam cho gia tri dong chay, dic biét
dong chay cuc dai da giam dédng k€. Ngugc lai, vao
mtia kho thi bién d6 dong chay cuc tiéu cuc-cuc dai
thuc té€ giai doan sau cdng trinh 16n hon kha 16 nét so
v6i dong chay tu nhién. Diéu nay c6 thé théy rd vao
thang 3, 4 khi dong chay tu nhién gdn nhu bang 0 va
dong chay sau khi c6 cong trinh ting 1én 38-66 m?/s.
Nguyén nhén 1a do dong chay ty nhién vao mua kho
rdt nho, va tuong d6i khong thay ddi qua cdc nam.
V6i su diéu tiét ctia cac cong trinh thugng ngudn, cd
nhiing thang du nudc thi diéu tiét it, nhiing thang kiét
cudi mua kho (thdng 4) viéc xa nudc xudng ha luu
dugc diéu tiét nhiéu hon. D6 la ly do lam bién do
dong chdy cdc thang cudi mua kho thay ddi ddng ké.
Toém lai, khi cdc cdng trinh thuy dién thay lgi di vao
hoat dong thi dong chdy gidm vao mua mua va ting
vao mita kho. Su ting gidm ddng ké dong chay thuc t&
sao vGi dong chay ty nhién dién ra rd nét § cac thang
kiét (thang 2, 3, 4) va cac thangla (thang 8, 9, 10). Bién
d6 dong chay cuc dai cyc tiéu cang thay d6i sau khi
¢6 cdng trinh. Khoang bién d6 dong chay cuc tiéu-
cuc dai hep hon vao muia mua va rong hon vao muiia
kho do trii nuGce cat la va do diéu tiét ting dong chay
vao mua kho. Su chénh léch dong chay mua kho va
dong chay mua mua ciing giam so véi dong chay tu
nhién. Néi cach khéc sy quan ly va diéu tiét nudc cta
cac ho6 dap da dan dén mot ché d6 thiy van mdéi, gitp
gia taing dong chay mua kiét va giam dong chay li.

KET LUAN

Muc tiéu ctia nghién ctiu la danh gid sy thay d6i luu
lugng dong chay song La Nga bang phuong phap ting
dung mo hinh LST. K& qua mo hinh dugc chiing
minh la mé6 phong dong chay ty nhién khé t6t thé hién
qua cac gia tri cia cdc thong s6 déu & khoang tét va
rét t6t. Gid trj NSE va R? 16n hon 0,8, PBIAS nho hon
5% va RSR nho hon 0,3 tai ¢ hai tram Ta Pao va Phu
Dién (Bang 4).

Sau ndm 2001 céc cong trinh 16n trén luu viic song La
Nga hinh thanh di vao hoat dong va da c6 nhiing dnh
huong dang ké dén dong chay tu nhién caa luu vuc.
Két qua nghién ctiu cho théy, véi su diéu tiét clia cac
cong trinh lugng nudc sau khi ¢ 2 tram Ta Pao va Phu
bién déu giam lan lugt 1a 24,59% va 8,35% vao mua
mua. Vao mua kho thi lugng nuée 6 tram Phd Dién
tang khoang 12,06% va tai tram Ta Pao ting 21,11%
0 v6i téng lugng nude ty nhién khi khong ¢ cong
trinh. Pong thai, khi cdc cong trinh thay dién thuy
lgi hoat dong thi bién do dong chay cuc tiu-cuc dai
trung binh thang ciing thay déi theo hudng tich cyc.
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Hinh 7: So sanh bién d6 dao déng clia dong chay tu nhién va thuc té tai tram Pha Dién

Bién d¢ dong chay trung binh thdng vao mtia mua  hon & luu vuc song La Nga.

dac biét a cac thang 1a (thdng 8, 9, 10) gidm dang ké, . .
Trong khi d6 bién d¢ va gid tri luu lugng dong chay DANH MUC TU VIET TAT
tang vao mua kho, dac biét tang dang ké vao mot s6
thang kiét (thang 2, 3, 4). C6 thé néi ring sy van hanh
ctia cac cong trinh thiy dién, thuy lgi da tao ra ché do
dong chdy moi, gitp tang dong chdy vao miiakhd va  ASTER GDEM: Advanced Spaceborne Thermal
gidm dong chdy vao mua mua. Emission and Reflection Radiometer Global Digital
Két qué nghién ctu c6 thé1am co s khoa hoc cho viéc Elevation Model

quy hoach, quén Iy, van hanh cdc cong trinh thay lgi
cho cac luu vuc khac. Déng thoi déy cé thé xem la tai
liéu tham khao va tién dé cho nhiing nghién ctiu sdu  NSE: Nash Sutcliffe Efficiency

LST: Long and Short Term runoff model
DEM: Digital Elevation Model

SWAT: Soil & Water Assessment Tool
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RSR: Ratio of RMSE to the standard deviation of the
observations
PBIAS: Percent bias

XUNG POT LOI iCH TAC GIA

Céc tac gia tuyén b6 ring ho khong c6 xung dot lgi

ich.

DONG GOP CUA CAC TACGIA
Nguyén Thi Thity Trang, Nguyén Thi Thuy Héng thu

thép s6 liéu, thuc nghiém mo hinh, xt ly két qua va

tham gia viét bai. Ng6 Ngoc Hoang Giang thu thap s6

liéu va xt Iy két qua.
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Assessment of the streamflow changes in the La Nga river basin

Nguyen Thi Thuy Trang"?3"*, Ngo Ngoc Hoang Giang?3, Nguyen Thi Thuy Hang'-

ABSTRACT
" The paper aims to assess the changes of the streamflow under the impact of irrigation construc-
[+ tions in La Nga river basin using the Long and Short term runoff (LST) m odel. The LST model was
Use your smartphone to scan this calibrated and validated for the period of 1987-1995 and 1996-1999, respectively, to simulate the

QR code and download this article natural streamflow for the post—construction phase. Statistical metrics, including R? coefficients, ef-

ficiency coefficients (NSE), percent error (PBIAS) and standard monitoring deviation ratio (RSR) were
used to evaluate the model performance. The results showed that, LST model performed well in
the flow simulation by the high values of R? and NSE index greater than 0.80, RSR smaller than 0.30
and PBIAS lower than 7.22%. The comparison between the simulated (natural) and observed flows
illustrated that there were changes of the flow regime in the post—-construction p hase. The aver-
age seasonal flow decreases 24.59% and increased 12.06% in the wet and dry season, respectively
at Phu Dien station. Meanwhile, at Ta Pao station, the streamflow decreased 8.35% and increased
21.11% in the wet and dry season, respectively. The results of this study could be used in planning,
managing and regulating the irrigation works'operation, and water resources management in the
La Nga river basin.
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