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Tém tit: Luwong mwa va dé che phi cia tham phii thwce vét la nhitng nhdn t6 déng vai tré quan trong
danh hieong t6i su thay @oi heu heong dong chay trén leu vuee séng. Vi vy, muc tiéu ciia nghién ciru ndy
la lam ré nhitng dnh hudng cia cdc yéu t6 nay ti leu livong dong chay trén heu viee séng, ldy vi du luu
viee song Srepok. Mé hinh SWAT-CUP véi thudt todn SUIF-2 dwoc dp dung @é mé phong dong chay
trén luu vue trong 4 nam 2005, 2010, 2015 va 2018. Két qua di chirng t6 tinh wu viét cia mé hinh
SWAT trong mé phong dong chdy va lam sdng t6 vai tro ciia sw thay doi dp che phii ciia tham phit thuc

vdt toi dong chay.
Tir khoa: SWAT, thay ddi tham phu, Srépok.

1. PAT VAN PE

Hé thdng luu vuc song Srépodk 1a con song 16n
nhit ciia Tdy Nguyén va la mot trong nhitng phu
luvu quan trong cua song Mé Cong. Song bat
nguén tr vung dat tinh bak Lak, Viét Nam va
chdy qua tinh Ratanakiri va Stung Treng,
Campuchia. Song Srépork nim & phia Tay
Truong Son va chay sang dat Campuchia trudc
khi nhép vao song Mé Kong dé sau do6 lai chay
lai Viét Nam. Téng dién tich luu vuc Srépok la
30.100 km?® trong d6 dién tich nim trén lanh thd
Viét Nam la 18.260 km2 (Vién QHTL, 2006). Vi
vdy, day 1a hé thong song lién tinh, lién qudc gia
¢ y nghia rat quan trong trong phat trién kinh té
- x4 hoi, an ninh - qudc phong, méi truong va dbi
ngoai khong chi Tay Nguyén ma con véi ca
nuée. Trong nhitng nim gan day, su thay doi
dong chdy ciing nhu sy gia tang lugong x61 mon,
boi léng trong long song trén luu vuc dién ra kha
phirc tap, anh huong dén dan sinh va méi truong.
Trong diéu kién ty nhién & Viét Nam, mot sb
nghién ctru dién hinh danh gia tic dong cua thay

! Vién Pia ly, Vien Han lam Khoa hoc va Cong nghé
Viét Nam.

ddi str dung dat, tham phu déi véi dong chay sir
dung cac chi tiéu dugc hi¢u chinh cho phu hgp
(T6 Kiéu Trang, 2009; Nguyén Y Nhu va
Nguyén Thanh Son, 2009; Nguyén Thi Au va
nnk, 2013). Tuy nhién, trong nghién clru nay cac
tac gia dd cép nhat va bd sung dir lidu trong
nhimg nim gan day khi ma mic d6 thay doi s
dung dét va tham phi 1a dang ké so véi trude kia.
Qua do, nghién ctru lam rd anh hudng cua thay
d6i st dung dat qua ting giai doan trong khoang
tir ndm 2005 téi 2018 dén lwu luong dong chay.
Két qua ctia nghién ctru 1a co so khoa hoc quan
trong hd trg cho coéng tac quy hoach sir dung dat
trén luu vuc hudng téi sy phat trién bén virng.

2.DU'LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dir liéu

Cac dir liéu sau khi thu thap sé duoc xu ly
theo dinh dang chuin cia md hinh SWAT bao
gdm: Pia hinh c¢6 do phan giai 30m, ban d6 hién
trang st dung dat cac nam 2005, 2010, 2015 va
2018, ban dd dat, s6 liéu khi twong (lugng mua,
nhiét do khong khi 16n nhat va nho nhat tai 10
tram) (Bang 1 va Béang 2) va thuy van (luu
lugng dong chdy tai tram Giang Son, Ban Don)
tor 2000-2018.
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Bang 1. Danh sach cac tram thu thap s liéu lrgng mwa

TT Tén tram Nam thu thap Toa do (do) Cao d6 (m)
Vido Kinh d6
1 M’drak 2000-2018 12.733 108.750 419
2 Ban DBon 2000-2018 12.883 107.783 70
3 Budn ME thuat 2000-2018 12.667 108.050 470
4 Budn HO 2000-2018 12.917 108.266 707
5 Cau 14 2000-2018 12.600 107.933 41
6 bak Mill 2000-2018 12.450 107.616 760
7 Dbirc Xuyén 2000-2018 12.300 109.000 150
8 Giang Son 2000-2018 12.500 108.183 50
9 Krong Buk 2000-2018 12.766 108.366 80
10 | Lak 2000-2018 12.367 108.200 423
Biang 2. Danh sach cac tram thu thip s liéu nhiét do khong khi
TT Tén tram Nam thu thap Toa d (do) Cao d6 (m)
Vido Kinh d6
1 Budn ME thuat 2000-2018 12.667 108.050 470
2 | Bubn Hb 2000-2018 12.917 108.266 707
3 M’Drak 2000-2018 12.733 108.750 419
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Hinh 3. Ban do tho nhwong (trdi) va dia hinh (phai)
2.2. Tong quan mo6 hinh SWAT Trong do:
M6 hinh Soil and Water Assessment Tool SW;: Téng luong nudc tai cudi thoi doan tinh
(SWAT) (Neitsch va nnk. 2013) la cong cu danh toan (mm)
gid nudc va dat duoc xay dung boi Tién si Jeff SW,: Tong lugng nude ban dau tai ngay thir i (mm)

Arnold ¢ Trung tam phuc vu Nghién ciru Nong t: Thot gian (ngay)
nghiép thudc Bo Nong nghiép Hoa Ky va Gido su Ray: Téng lrong mua tai ngay thur i (mm)

Srinivasan thudc DPai hoc Texas A&M, Hoa Ky. Quut: Téng lwong nudc mat cliia ngay thir i (mm)
Mo hinh SWAT m6 hinh hoéa chu trinh thiy van E,: Lugng bdc thoat hoi tai ngay thi i (mm)
dwa trén phuong trinh can bang nudc: Waeep: Lugng nudce di vao tang ngam tai ngay

SW,=SWy + Zig(Rasy — Qo — Ea = Weeep ~ Q) (1) thir i (mm)
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Qgw: Lugng nuéce hdi quy tai ngay thir i (mm)

M6 hinh SWAT c¢é nhiéu wu diém so véi cac
md hinh tién than nhu cho phép mé hinh héa cac
lvu vuc khong c6 mang ludi quan trac, md phong
tac dong cua thay d6i dit liéu dau vao nhu sir dung
dat, thuc hanh quan 1y dat dai va khi hau (Neitsch
et al, 2005). Trong nghién ciu ndy, ban do sir
dung dat cia 4 nam 2005, 2010, 2015 va 2018
dugc xu ly va dua vao mo hinh. Ngoai ra, cac dir
liéu khi twong va thuy van ciling duge xur 1y va dua
vao md hinh dé danh gia tac dong cia sy thay do6i
st dung dit dén Iwu lugng dong chay mit va
lugng bun cat trén luu vuc. Toan bo qua trinh xur
ly dir liéu va chay mo hinh dugc thuc hién theo
Hinh 4.

Danh gid anh hudng —-‘ Muc tidu nghién ciru |
thay déi s dung dat
dén luu lwgng dong
chay

DL d&u vio

Ph‘an chia l\iru e BD sir dung dat

Xir Iy DEM DL s vio BD thé nhudng
Dinh nghia mang ludi séng Pinh nghia don vi thiy D5 dée
Chon cira xa luu vue van
DL i vie
Tinh toan céc théng s6 Thoi tiét

Chinh sira co s¢ DL

Chay SWAT

Luong mua

Nhiét d§

Hiéu chinh-Kiém dinh

Hinh 4. So @6 phwong phép ludn cho mé hinh

S6 liéu quan
tric thuy vin

3. KET QUA NGHIEN CcUU VA
THAO LUAN

3.1. Hiéu chinh va kiém dinh mé hinh

Trong luu vuc nghién ciru, cac thong sb cua
mo hinh dugc x4c dinh theo phuong phap do tim
thong sé Rosenbrok. Céac thong s6 duoc chia
lam cac nhom théng sé sau: (i) Thong sé tinh
qua trinh hinh thanh dong chdy miat bao gom:
tinh lugong mua hi€u qua, tinh luu luong dinh 14,
tinh hé s6 tré dong chay mit; (ii) Thong sb tinh
toan dong chay ngam; (iii) Thong sé dién toan
trong kénh. Dé so sanh gia tri tinh toan vdi gia
tri thue do, nghién ciru sir dung chi s NSE va
R? lam ham muc tiéu. NASH cang tién dén 1
thi két qua tinh toan cang chinh xac va dugc cho
theo cong thirc sau.
[Z8: (@hne=0lin)?]

NSE=1-— =
[ ?:L(Q;a.s_gnh.s}‘]

2

[E;:zlli[?j:i::_[_?ci::]*(Q:::m_ﬁs:m}é]

R: = 3)

[Errl=1(Q;h:_ﬁch:}‘*z;::ltg:::m_ﬁrlﬂ’!}‘]
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-
ths Q

va mé phong; °b= 14 gid tri thue do va thue

t .
do trung binh; Qsim, Cem la gid tri mé phong va
mé phong trung binh.

Biang 3. Bang két qua danh gia mé hinh SWAT bing chi tiéu NSE va R?

M do Chép nhan Tbt Rét tot
NSE 0,50-0,54 0,55+0,65 > 0,65
R? 0,50-0,64 0,65+0,81 > (),82

Trong nghién ctru, tac gia di sir dung ban do
st dung dat nim 2005 v&i chudi sé lidu tir nim
2000 — 2005 dé hiéu chinh mé hinh va st dung
ban d6 sir dung dat nim 2010 véi chudi sb liéu
tir ndm 2007 — 2013 @é kiém dinh lai mé hinh.
Ban db dat duoc sir dung chung cho ca 2 giai
doan. Viéc danh gid luu lugng dong chay trén
luu vuc séng Srépdk di s dung sd liéu quan
tric hang thang tai tram thuy vin Giang Son.
Giita gia tri thuc do va mo phong trén tiéu luu

vuc sb 15, cho thay két qua twong ddi tdt, trong
khoang chép nhan dugc.

R?=0.81 va NSE = 0.64

Luu luong dong chay (m/s)|
g 3

B2 B Y 84

o 8

Hinh 5. So sanh gitta Qtb_sim va Qtb_obs tai
tram Giang Son (2000-2005)
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R?=0.84 vaNSE =0.7

Luuluong déng chay (m¥/s)

Hinh 6. So sanh gitta Qtb_sim va Qtb_obs tai
tram Giang Son (2007-2013)

3.2 Bién dong sir dung dit qua cac giai doan
2005-2015

Nhin duéi goc 6 dong thai thay ddi trong giai
doan trén, cac nhom st dung dat da co su thay do6i
qua céc giai doan, cac nhom sir dung dat di co su

chuyén hoéa qua lai voi nhau, két qua dugc trinh
bay trong bang 4. Tu d6, rut ra mot s6 diém
chuyén dbi dit sir dung nhu sau: (i) Cac loai rimng
giam manh, phan 16n dién tich dat chuyén sang
trong cdy bui hodc bo tréng, mot phan rimg la
rong rung 14 ngay cang phat trién rong thém; (ii)
Dién tich dat trong cho cdy cong nghiép, cong
nghi€p cao su va cdy ndng nghi¢p gidm, dién tich
mat niroc va dat xay dyung ting, c6 thé thdy mot
phﬁn dién tich dat da duoc st dung cho viéc xay
dung cong trinh ldy nuéc, tich nude. Piéu nay
khién cho dong chay ngam; (iii) Dién tich dat
tréng hau nhu khong thay doi.

Bang 4. Mirc d thay ddi cac loai hinh sir dung dit qua niam 2005 va 2015

- L e L Miic dg thay doi

Ténstt | Diéntich |Dién tich | Dién tich | Dién tich
e e e e

OWAD | G| ) |G ) & ey | @ | amd | ) | e | @)
1 FRSE 023.8 776.5 289.8 1502 | -1473 | -16% | -486.7 | -63% | -139.7 | -48%
2 FODN 573.5 3722 182.0 1423 | 2013 | -35% | -190.1 | -51% | -39.7 | -22%
3 FRSD 43782 | 4948.5 | 5951.9 | 74423 | 570.3 13% | 10034 | 20% | 14904 | 25%
4 PLAN 623.5 328.7 303.2 303.1 | -2948 | -47% | -25.5 -8% -0.1 0%
5 SHRB 115 115 427 46.7 0.0 0% 31.3 272% 4.0 9%
6 COFF 24874 | 2228.1 | 22064 | 21708 | -259.3 | -10% | -21.7 -1% -35.6 -2%
7 MIGS 1795.6 | 17672 | 18227 | 13903 | -28.5 -2% 55.5 3% 4324 | -24%
8 CRDY 4374 433.1 576.5 506.5 4.3 -1% 143.5 33% -700 | -12%
9 BARR 0.0028 | 0.0028 | 0.0028 | 0.0028 0.0 0% 0% 0% 0.0 0%
10 | AGRC 4584.1 | 4553.0 | 4358.0 | 40773 | -31.1 1% | -1950 | -4% | -280.7 -6%
11 | URBN 61.1 133.9 134.8 172.6 72.8 119% 0.9 1% 317 28%
12 | WATR 157.9 799.3 | 1092.0 | 307.8 6413 | 406% | 292.7 3% | -7842 | -12%
13 | RUBR 1199.1 881.1 273.0 5232 | -3180 | -27% | -608.1 | -69% | 250.2 0.9

(Ddu “-” la chiéu gidam)

3.3. Panh gia anh hwéng thay déi sir dung
dit dén lwu lwong dong chay va lwgng bun cat
trén lwu vue

Luu luong dong chay la dai lugng thé hién
luong nudc chay qua mot mit cit bat ky (song,
sudi) trong thoi gian 1 gidy va sy thay ddi cia
luu lugng thay doi phu thudc vao lugng mua, d6
che phu cua tham phu thyc vat. Nghién ctru da
md phong dong chay tai ctra x4 cua luu vuec.
Nhin vao bang 5, ¢ thé thiy rd su phan b dong

chay khéng déu theo thoi gian mdt cach 1o rét, &
thoi gian dau mua kho dong chay sinh ra khong
1on do vao cac thang dau nam trén luu vuc
luong mua rat it, sau khi muwa xudt hién véi
cuong do manh hon thi trén bé mat luu luong
dong chay mat tang dan. Pic biét, dong chay
tang manh vao cac thang mua mua (7, 8, 9, 10),
dén thang 12 dong chay bat dau giam dan va
dén thang 2 co su giam manh vé dong chay do
vao mua kho.
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Bang 5. Dong chay tinh toan va lwgng mua trung binh thang trén luu vuc

Lugng mua trung binh’ thang trén luu vuc Dong chay tinh toan (m/s)
(mm/thang)
Thang/ndm | 2005 | 2010 | 2015 | 2018 | Thang/nam | 2005 2010 2015 2018
1 4.1 36.6 2.7 17.5 1 362 762 587 571
2 6.0 33 7.0 7.6 2 333 700 538 524
3 23.7 18.8 163 | 59.1 3 284 597 459 447
4 75.9 | 88.5 | 42.0 | 922 4 257 537 415 407
5 202.1 | 133.9 | 169.8 | 191.8 5 325 535 424 466
6 186.3 | 178.7 | 247.8 | 240.7 6 381 542 566 480
7 290.9 | 257.2 | 239.2 | 311.8 7 503 672 564 526
8 362.6 | 229.7 | 241.6 | 303.0 8 719 696 626 606
9 401.2 | 206.7 | 234.2 | 3174 9 1019 796 638 859
10 204.0 | 269.7 | 156.5 | 77.9 10 815 792 629 640
11 106.0 | 2674 | 91.6 | 94.1 11 713 937 547 626
12 114.5 | 32.0 | 283 | 70.6 12 752 692 466 565
X tb 164.8 | 143.5 | 123.1 | 148.6 | Qtb nadm 539 688 538 560

Ngoai ra nhin vao bang 4, thdy dugc mic do
thay d6i cta viéc sir dung dat qua cac nim. Nhu
vdy, ¢ thé thiy luu luong ting hay giam khong
nhiing phu thuoc vao lugng mua ma con phu
thudc vao viéc thay ddi co ciu stru dung dét trén
lvu vuc. Nhu da phén tich & trén vé bién dong sir
dung dét, thi d§ che phu cua tham phu thyc vat
giam nhu 1 s6 loai ring giam, dién tich xay dung
tang, tuy nhién rung 14 rong rung la va cay bui
tang manh, cu thé:

Tir ndm 2005 - 2010: hau hét cac dién tich 16p
phu thuc vat giam, thay vao do la di¢n tich xay
dung va cac khu chira nudc tang, khién muc nuéc
ngdm giam do 16p phu thyc vat giam. Tuy nhién,
lrong mua ctia nam 2010 lai gidm 1am dong chay
mat gidm.

Tir ndm 2010 - 2015: dién tich trong rimg 14
rong rung 14 va cy bui ting manh, diéu nay lam
cho dong chay ngdm ting 1én, dong chay mit
giam, them vao d6 luong mua cia nam 2015 lai
giam khién dong chay mit cang giam manh.

Tu nam 2015 - 2018: dién tich rirng 14 rong
rung la va dién tich xay dung lai ting manh,
lam dong chay mit chay tran trén bé mat nhiéu,
hon nira lugng mua nam 2018 cling tang lén,

khién dong chay mat va dong chay ngﬁm déu
duoc bd sung.

4. KET LUAN

Qua hién trang st dung dat va lwgng mua nam
2005, 2010, 2015 va 2018, c6 thé thiy luu luong
thay d6i nhiéu 1a do lugng mua va viéc thay do6i
co ciu dat sur dung trén luu vuc. Mat khac, trén
thuc té khi dong chay mit giam, dong chay ngam
va dong chay trong kénh s€ tang do su gilt nudc
cua tham pha. Tuy nhién, & day anh hudng bdi
yéu t6 mua nén dong chay ngdm va dong chay
trong kénh anh huong kha nhiéu.

Qua két qua trén cho théy, mo6 hinh SWAT
12 mé hinh tich hop, c¢6 thé mé phong cac qua
trinh dién ra trong moéi truong dat va nudc.
Diéu nay gitp ngudi sir dung c6 thé danh gia
duoc chit luong nudc va va dit trén dién rong
va phtrc tap hon.

LOI CAM ON:

Bai bao nay la mot phan két qua nghién ctu
ctia d¢ tai TN18/T10. Tap thé tac gia bai bao xin
chan thanh cam on Vién Han lam Khoa hoc va
Cong nghé Viét Nam d cap kinh phi dé trién khai
thyc hién dé tai nay.
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Abstract:
EVALUATION OF EFFECTS OF CHANGES IN LAND USE
ON DISCHARGE IN THE SREPOK RIVER BASIN

Precipitation and land cover are important factors that affect the changes in discharge in the river
basin. Therefore, the purpose of this study is to interpret the effects of these factors on the discharge in
the river basin, taking Srepok as a pilot basin. SWAT-CUP model with SUFI-2 is applied to simulate
discharge in 4 years 2005, 2010, 2015 and 2018. The results illustrate the superiority of SWAT model in
simulating the discharge and interpreting the role of land use changes in discharge.

Keywords: SWAT, Landuse change, Srépok.
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