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Tém tat: Muc tiéu chinh ctia nghién cu nay la dinh lwgng tac dong cla bién déng st dung dat dén can

béng nwéc tai lwu vec séng Vu Gia chdy qua cac huyén Nam Giang, Béng Giang va Dai Loc cda tinh
Quang Nam bang mé hinh SWAT. Két qua ctia mé hinh duoc danh gia qua phan mém SWAT — CUP.
M6 hinh SWAT da dwoc hiéu chinh va kiém dinh thanh cbng voi dir liéu quan trac thdy van nam 2000 —
2015 v&i chi s6 hiéu qua NSE > 0.8 va phan trédm sai s6 PBIAS <+ 20 tai Tram Thdy vdn Thanh M. Két
qué mé phéng da dugc phan tich dé dinh lwong mirc d6 tac dong cla bién dong st dung dat dén can

béng nwéc trong lwu vuce. Két qua nghién ctru cho théy sy tang lén cla dién tich cé I16p phu thyc vat,

d&c biét 1a dat rirng da lam cho I&p dong chay mét gidm xuéng va Iép dong chay ngam tang 1én. Két qua
clia dé tai c6 thé gidp ich cho cong tac quy hoach va quan ly bén virng lwu viuc.

T khéa: GIS; SWAT,; can bang nwéc; lwu vre song; Vu Gia; Quang Nam.

1. D4t van dé

Trén thé gigi, viéc nghién cau vé tac dong cua su
thay d6i st dung dat dén chu trinh thuy vin cua luu vuc
da tro thanh cha dé duoc quan tdm trong nhimg nim
qua [1]. Nhiéu céng trinhnghién ctu chi ra rang nhitng
tac dong cua bién dong sir dung dit 1am cho 16p dong
chay bi thay ddi [2]. Viéc sir dung dét bi thay doi sé& téc
dong rat Ion dén nhiéu hé sinh thai, da dang sinh hoc va
tai nguyén thién nhién, anh huong sau rong dén nhiéu
mit trong doi sng va san xuét cia con ngudi [3].

Luu vyuc séng Vu Gia nam ¢ phia Bac cua tinh
Quang Nam. Viéc st dung tai nguyén nude trén luu vuc
song Vu Gia hién ton tai nhiéu vin dé dang luu tam.
Viéc sir dung tai nguyén nude chua that sy hiéu qua,
viéc phan bé ngudn nuée cling chua hop 1y, chua dap
g duoc muc tiéu cho cac di trong st dung nude phia
ha luu. D4u hiéu khan hiém nudc ngdy cang rd rét, cu
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thé 1a thiéu hut ngudn nudéce sir dung cho cac muc dich &
phia ha luu va nan xam nhip man vao mua kho thuong
xuyén dién ra. Sy thay doi sir dung dét trén luu vuc anh
huong dén kha ning diéu tiét dong chay luu vuc song,
ty 1 dién tich cac thuy vuc, ngudén nudc mit, ngudn
nuéc bd cap cho cac ting nudc dudi dat vao mua mua
va muc nude dudi dat vao mua kho,... Dé chi ra duoc
su tac dong d6 nhu thé ndo thi can phai hiéu duoc tac
dong cua sy thay ddi sir dung dét dén 16p dong chay nhur
thé nao. Kién thirc nay Ia can thiét cho viéc dua ra giai
phép vé quy hoach sir dung dit nham han ché va thich
{ing vai nhig tac dong cua thay doi I6p dong chay dén
tu nhién va kinh té - xa hoi cua khu vuc.

Cung vai su phat trién cua cong nghé thong tin, hé
thong thong tin dia ly (GIS) va viéc ung dung mé hinh
SWAT la mot cong cu hitu hiéu dé danh gia cac thong
s6 lién quan dén tham thyc vat, méi trudong dét va nudc,
dé phan tich va danh gia tac dong cua viéc bién dong sir
dung dét dén luu vuc séng 1a mot giai phap kha thi [1].

Trong bai bao nay, chung toi di sau vao nghién cuu
tac dong cua bién dong st dung dat dén can bang
nudccua song Vu Gia chay qua cac huyén Nam Giang,
DPong Giang va Pai Loc cua tinh Quang Nam. Két qua
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nghién ctu s& gop phan hiéu qua trong cong tac quy
hoach va phat trién khu virc theo luu vuc hién nay.

2. Khai quat vé khu vwe nghién clru

Khu vuc nghién ctu 1a luu vuc sdng Vu Gia nam &
phia Bic cua tinh Quang Nam, chay qua dia phan cua
cac huyén: Pong Giang, Nam Giang, Pai Loc. Song Vu
Gia c6 chiéu dai tinh tir thwong ngudn song Cai dén cira
Pa Ning la 204km. Téng dién tich luu vuc tinh dén Ai
Nghia la 5.180km?.

BAN DO RANH GIO1 LUU VU'C SONG VU GIA & KHU VIUC NGHIEN CU'U
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Hinh 1. Ban do ranh gidi luu viec s6ng Vu Gia ¢ khu
vuc nghién cuzu (thu ter ty 1€ 1:500000)

3. Phwong phap nghién ctru
3.1. Téng quan vé mo6 hinh SWAT

SWAT la mé hinh thay van phan phdi duoc xay dung
boi Trung tdm Phuc vu nghién cau Nong nghiép
(Agricultural Research Service) thuoc Bo Néng nghiép
Hoa Ky (United States Department of Agriculture) va
Trung tdm Nghién ciu ndng nghiép (Texas A&M AgriLife
Research) thudc Pai hoc Texas A&M, Hoa Ky [1].

Trong qud trinh tinh todn dong chay, mé hinh da su
dung phuong phép tinh bdc hoi (theo Penman-Monteith,
Priestley-Taylor, Hardgreve hoic doc tir file), dién toan
dong chay theo phuong phap Muskingum, cic phuong
phép dién toan chét lugng nudc. Xét vé toan luu vuc thi
moé hinh SWAT la mot mé hinh phan bé. Mé hinh nay
chia dong chay thanh 3 pha: pha mat dét, pha dudi mat
dét (sat mat, ngdm) va pha trong séng. Viéc md ta cac
qua trinh thuy van dwoc chia 1am hai phan chinh: Phan
thir nhat 1a pha luu vuc véi chu trinh thuy van dung dé
kiém soat khdi lwong nudc, bun cat, chit hitu co va
dugc chuyén tai t6i cac 1ong dan chinh caa mdi luu vyc.
Phan thir hai 1a di&n toan dong chay, bun cat, ham lugng

céc chat hitu co trong hé théng long dan va téi mat cat
ctra ra cua luu vuc [4].

Chu trinh thuy van dwoc md ta trong md hinh
SWAT duya trén phuong trinh cin bang nudc tong quat
nhu sau:

t
SWr = 5Wp +Z{Rﬂ1y - qur_,r' -E - H’;eep - Qgh'}
i=0

Trong do:

SWe: Téng luong nudc tai cudi thoi doan tinh toén
(mm)

SW,: Tong lwong nude ban dau tai ngay thir i (mm)

t: Thoi gian (ngay)

Raay: TOng lugng mua tai ngay thir i (mm)

Qsurt: TOng lwong nuwdc mat cua ngay thi i (mm)

Ea: Lugng bdc thoat hoi tai ngay thi i (mm)

Weeep: Luong nudc di vao ting ngam tai ngay thir i
(mm)

Qgw: Lugng nudc hdi quy tai ngay thi i (mm)
3.2. Di¥ liéu nghién ctru

Dir liéu dau vao cia SWAT dugc sip xép theo tirng
cap do chi tiét: Iuu vy, tiéu luu vyc hay don vi thity van.
Nhimng dbi twong don 1¢ nhu: hd, ngudn diém cé dir liéu
dic trung cua dbi twong d6 va ciing nam trong luu vuyc.
Phuong phap dugc lya chon dé md hinh héa kha ning
béc hoi truc tiép va gian tiép s& tng dung trén tit ca cac
don vi thuy van (HRU). Dt liéu 6 mirc d6 tiéu luu vyc 14
nhitng s6 lidu gidng nhau trén tat ca HRUs trong tiéu luu
viue d6 néu dir liéu thuoc mot qua trinh dwoc md hinh
trong HRU. Tuong ty Véi dit liéu & cap HRUS.
3.2.1. Di¥ liéu dia hinh

Dir lidu dia hinh dugc thé hién bang ban do s6 mo
hinh d§ cao (DEM - Digital Elevation Model) dugc
trich xuat tir dir liéu ASTER GDEM (ASTER Global
Digital Elevation Model). D& liéu DEM cua khu vuc
nghién ciru nam trén hai canh anh d6 1a N15E107 va
N15E108. Dir liéu DEM cua luu vuc song Vu Gia dugc
dang ki hé toa d6 UTM WGS 84 tuong tng Vva6i vi tri
cua luu vuc séng Vu Gia. Sau d6 duoc dua vao dir liéu
SWAT, dya trén DEM m0 hinh s€ xac dinh hudng dong
chay, mé phong mang ludi dong chay, tao cira xa.
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BAN DO DEM CUA KHU VI’'C NGHIEN CUU
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Hinh 2. Ban do DEM khu vic nghién ciu
(thu nho tir ty ¢ 1:500000)

3.2.2. Di¥ liéu thé nhwéng

Dir liéu dat thu thap duoc bao gdm ban do dat va sir
dung déat kém theo file chu thich vé loai dét va sir dung
dét dang *.txt. DSi voi dir lidu dat, 7 loai dat dwoc xéac
dinh c6 mat trong bé dit liéu thu thap dugc thé hién theo
tén ctia FAO (Food Agriculture Organization — United
Nation) va tén tiéng Viét twong tng kém theo mét sb
dic tinh chinh cua tirng loai dat.

Bing 1. Thong ké cdc logi ddt va dién tich ¢ khu vue

18 Ha | Tm10-2bc-941 13325.7
19 Hs | Tm11l-1-2a-942 3458.6
20 Fk Lc100-c-4404 163.6
21 Hg | Tml12-2b-943 890.5
22 Fq Fx14-2a-587 42451.4
23 Rdv | Lk10-1-2b-5950 32.0

24 Fv Fr10-2-3a-566 24721

BAN DO THO NHUONG LUU VIPC SONG VU GIA O KHU VIPC NGHIEN CUU
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Hinh 3. Bdn do thé nhirdng khu vuec nghién ciu
(thu nho ter ty I 1:500000)

3.2.3. D& liéu str dung dat

Hinh thuc sir dung dat thé hién cac hoat dong cua
con ngudi trén khu vuc nghién ciru. Pay 1a mot thanh
phan quan trong cua dir liéu dau vao trong SWAT. Trén
mdi don vi dién tich tng véi mdi loai hinh sir dung dat,
SWAT s& ing dung cac mo hinh dé tinh toan, xac dinh,
moé phong can bang nudc trén pham vi toan khu vuc
nghién cau. Trong nghién cuau nay, ching téi sir dung
dix liéu v& hién trang sir dung dat nam 2000, 2005 va di
liéu quy hoach st dung dat nam 2020.

Ban do sir dung dat nam 2000, 2015 va quy hoach
s dung d4t nam 2020 cua luu vuc song Vu Gia dugc
phan thanh lan luot 13 19, 23 va 20 loai hinh st dung dét
khéc nhau. Trong gigi han bai bao, ching t6i chi thé
hién ban d6 hién trang sir dung dat 2015.
Bing 2. Thong ké cdc logi hinh sir dung ddt va dién tich

0 khu vuc nghién ciru

nghién ciru

STT h'zj M4 trong SWAT D"’EE;)'Ch
1 Fa Fx17-2a-590 73909.0
2 Pbc | Jel0-2-3a-679 7684.8
3 Xa Af10-2b-4592 6190.4
4 Céac | Ql10-1615 938.4
5 X Af1-1016 1066.9
6 Fp Fx1-2a-5740 712.6
7 Pf Jel1-3a-5772 503.4
8 FI Fx10-2a-584 88.1
9 Fs Fp10-2a-560 77752.5
10 D Dd2-2b-4181 33394
11 M Zm2-2-3a-4444 249.6
12 Mn Zm2-2-3a-4444 1765.8
13 E Dd1-1ab-3923 926.6
14 Pg Jel2-2a-3985 1860.9
15 Py Jel-2a-5550 14496.9
16 Pc Jel0-3a-5771 27.0
17 Fe Fx12-2ab-1187 7111.7
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T | Hién trang sir dung dat Ma P'ﬁn
T | nim 2015 trong | tic
SWAT | (ha)
1 | Caosu RUBR | 62.3
2 bat bang chua str dung RNGB 749.0
3 | Datbangtrongcayhang | \cpp | 26087
nam khac
4 | Ditcay bui RNGB | 11496
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5 | Bit khai thac khoang san uibu 27.3
6 | Dt chuyén dung UINS 3823.5
7 | Patcocicgdtaisinhty | pyce | go10g
nhién rai rac
8 | Pit doi nhi chua sir dung RNGB | 20419.5
9 | it giao thong UTRN 105.5
10 | Patnuongraytongcdy | agp) | 19233
hang ndm khac
11 | Pit 6 tai d6 thi URHD | 1437
12 | Pit & tai ndng thdn URLD | 5216.1
13 | DPit rimg dic dung FRSE 40794.3
14 | Dit rirng phong ho FRSE 69258.8
15 | DAt rirng san xuét FRSD 37431.2
16 | Pét song sudi va MNCD WATR | 3052.4
17 | Pit thay loi WATR | 86.7
18 | Pit trong ciy lau nim AGRL | 27770.0
19 | Pattrdng c6 cay gdrairac | RNGB | 25403.6
20 | Péttréng co, cay bui RNGB | 1795.6
21 | Pittrong lda RICE 6827.7
22 | Nwa FRSD 2992.2
23 | Rung hén giao FRST 764.1

BAN DO HIEN TRANG SU DUNG DAT LUU VIUC SONG VU GIA O KHU VU'C NGHIEN CU'U NAM 2015
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Hinh 4. Ban dé HTSDP 2015 (thu tir 1y Ié 1:500000)

3.2.4. D liéu thoi tiét

Dir liéu thoi tiét bao gom cac thanh phan: tram do,
luong mua, nhiét do khong khi, d6 am, téc do gio, ...
Trong d6 cac s liéu vé vi tri dia ly tram do, khi hau,
luong mua cua khu vuc nghién cau 1a cac sb liéu bat
budc phai . Céc sb lieu vé d6 am khong khi, ning
lwong birc xa mat troi, dd 4m khong khi, toe do gio. .. co
thé tiy chon cé hoidc khdng phu thudc vao diéu kién sb
liu. O dé tai nay, ching tdi sir dung sé liéu quan tric
khi twgng & cac tram Thanh M§. Bén canh d¢, dé ting
d6 chinh xac cho mé phong, dé tai con sir dung s liéu
cua 24 tram quan tric khi twong todn cau tir trang web
http://globalweather.tamu.edu.

Bing 3. Cdc tram khi twong (a) bang xit 1y cac thong sé thoi tiét tai tram khi twong Thanh My (b)

f

/| TRAMDOTOAMNCAU.txt - Notepad Cédc thone so Thing

File Edit Format View Help khinrg'fg 1 2 4 3 6 7 g 0 10 11 12

1D, NAME . LAT , LONG, ELEVATION
1. 11451672 14531, 107 185, 250. 000 TMPMX 21.61 | 2532 | 28.39 | 32.44 | 32.88 | 33.55 | 33.05 | 31.79 | 2051 | 25.82 | 23.23 | 21.01
3lt1351072013 5. TMPMN 14.85 | 1543 | 17.25 | 19.33 | 20.68 | 21.54 | 21.20 | 20.99 | 19.73 | 18.05 | 17.01 | 15.45
5IT1611072.16. 080,10 : 10 TMPSTDMX | 4.40 | 530 | 5.71 | 473 | 4.28 | 4.07 | 3.66 | 3.54 | 3.57 | 3.32 | 3.73 | 3.61
S Hi81973:1: 1289 7545°8 TMPSTDMN | 2.60 | 3.01 | 2.85 | 2.31 | 1.77 | 1.43 | 162 | 149 | 1.72 | 2.55 | 2.78 | 2.92
S ee1are e aaa 107 0 T e PCPMM 123.76 | 30.48 | 51.54 | 84.45 | 157.68 | 105.82 | 114.45 [ 179.58] 399.01 | 642.48| 522.01| 257.05
ﬁﬁgﬁg;éﬁg;gﬁéég g;éguggg PCPSTD 13.08 | 482 | 8.05 |10.81 ] 16.76 | 11.68 | 11.22 | 18.55 | 35.71 | 45.74 | 39.02 | 17.71
12.51511078.15-143,107 - 12,1405, 00 PCPSKW 833 8§52 | 1137 | 5.83 | 806 | 610 | 535 | 694 | 515 | 4.13 | 422 | 4.00
14)t1581078.15.768,107.812,200.000 PR_WI 0.25 0.15 | 0.5 | 0.5 | 0.27 | 0.9 | 022 | 024 | 034 | 042 | 0.28 | 0.36
15,t1611078,16.080,107.812,789.000
16,t1481081,14.831,108.125,1339.000 PR W2 0.69 0.51 0.48 0.55 0.53 0.49 0.54 0.61 0.69 0.78 | 0.81 0.76
17,t1511081,15.143,108.125,450. 000
181tI551081 115 455 1051125 168 000 PCPD 1493 | 7.14 | 7.14 | 8.07 | 12.00 | 8.71 | 10.64 | 12.36 | 16.79 | 21.57 | 19.64 | 19.71
20.11611081,16.080,108.125,21.000 RAINMAX 0.48 0.36 0.68 1.95 1.96 2.37 1.51 1.85 1.87 3.65 2.56 1.27
§§*§§i§§§i§§§éi§§ gg Eggggg‘ SOLARAV 10.54 | 15.56 | 17.95 | 20.73 | 15.86 | 18.23 | 18.20 | 18.35 | 17.76 | 14.56 | 10.12 | 8.16
23 E12a1084 12722108 338:17349 DEWPT 17.02 | 18.18 | 10.83 | 21.01 | 23.35 | 23.44 | 23.20 | 23.46 | 22.94 | 20.75 | 10.07 | 17.37

WIND 1.37 150 | 155 | 1.55 | 1.55 1.91 1.98 | 1.85 | 144 | 1.34 | 144 | 1.38

3.3. Quy trinh nghién ctru

Trong nghién ctru nay, luu vyc séng Vu Gia dugc
phan chia thanh 19 tiéu luu vuc khac nhau. M6 hinh
SWAT mb phong dong chay luu vuc véi 3 kich ban,
kich ban 1 (KB1) ing véi ban d6 hién trang sir dung dat
nam 2000, kich ban 2 (KB2) ung véi ban db hién trang
sir dung dat nam 2015 va kich ban 3 (KB3) ing voi ban
d6 quy hoach sir dung dat nim 2020. Ba kich ban trén
chi khéc nhau vé dir liéu sir dung dét, cac dit liéu con lai

(b)

nhu thd nhudng, thoi tiét 1a nhu nhau. Sau do, két qua
dau ra ciia SWAT lién quan dén can bang nuéc sé& duoc
xem xét, so sanh giita 3 kich ban. Sir dung sé liéu hién
trang sir dung dit nim 2000, 2015 va quy hoach sir
dung dat nam 2020 két hop vé6i chudi sé lidu khi tugng
sir dung chung tir nam 2000 — 2015, qua d6 cho phép
danh gia dinh luong tic dong thay ddi s dung dat dén
can bang nudc cua khu vyc.
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| Luu vize séng Vu Gia | ‘ Béi firong nghién ciu ‘
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Chay SWAT
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Hinh 5. Quy trinh nghién citu tdc dong cua bién dong

sir dung ddt dén can bang niede heu vuc séng Vu Gia
chdy qua khu vic nghién ciu

Ehing

4. Két qua nghién ctru va thao luan
4.1. Hiéu chinh va kiém dinh mé hinh

Két qua md phong dong chay trong SWAT dugc
danh gia dya trén gia tri luu lugng dong chay thue do.
Chi s hiéu qua NSE (Nash-Sutcliffe Effciency) va phan
tram sai s PBIAS (Percent Bias) duoc sir dung dé danh
gid do tin cay cua m6 hinh SWAT. Gia tri NSE va
PBIAS chay tir -oo — 1, chi s6 hiéu qua NSE do mirc do
phu hop gitra sb liéu mé phong véi sé liéu quan trac trén
duong 1:1, phan tram sai s6 PBIAS do xu hudng trung
binh cua s6 liéu md phong 1a I6n hon hay nho hon so
V6i sb liéu quan trac.

Phan cép cho luu lugng dong chay:

- Rat tét: 0,75 < NSE; < 1,00 PBIAS <+ 10

- Tét: 0,65 <NSE <0,75; £ 10 < PBIAS <+15

- Chap nhan: 0,50 < NSE; < 0,65+ 15 < PBIAS <425

- Khéng chap nhan: NSE < 0,50; PBIAS >+25

Cong thuc tinh NSE va PBIAS duogc thé hién lan
luot trong cdng thirc (1) va (2)

I e i
NSE=1- [PTW] (1)

=11

T rqeD 08 _ S
PBIAS = [E"—‘gﬂ :‘sh:,; mﬁ] )
[=a+r

Trong d6, Y la gid tri thuc do, Y™ la gia tri md
phong, Y™ [3 gia tri thuc do trung binh, n 1a sé luong
gia tri tinh toan.

Phan tich d6 nhay dya trén dong chay mat cho thay
céc thdng s6 nhay nhit trong qua trinh md phong thuy
van trén luu vuc d6 1a CN2, ALPHA BF, GW_DELAY
va GWQMN. Bébn théng sb nay sau d6 da duoc lya
chon dé hiéu chinh thong qua phuong phap SUFI-2.

Dit liéu quan tric dong chay thuc té thu thap tur
2000 dén 2015, dugc chia thanh 2 giai doan: giai doan
hiéu chinh tir 2000 dén 2007 va kiém ching tir 2008 dén
2015. Nghién ctu da st dung thuat todn téi wu hoa
SUFI-2 tich hop trong giao dién SWAT-CUP duoc su
dung dé hiéu chinh va kiém dinh mé hinh. Bai béo trinh
bay két qua hiéu chinh va kiém dinh cho kich ban 2 (st
dung ban do hién trang sir dung dat nam 2015). Trong
giai doan hiéu chinh tir 2000 d&én 2007, gia tri NSE theo
thang 1a 0.91 va ty 1€ % PBIAS la -14.05%. Trong giai
doan kiém chung tir 2008 dén 2015, gia tri NSE 14 0.92
vavaty Ié % PBIAS la -12.73%.

HIEU CHINH THEO HIEN TRANG SU DUNG DAT NAM 2015
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Hinh 6. Két qua hiéu chinh md hinh
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Hinh 7. Két qua kiém dinh md hinh

Bdng 4. Pham vi va gia tri toi uu cria cac thdng so hiéu chinh md hinh SWAT
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Gid tri hiéu chinh
Thoéng s6 Mo ta Giatri Giatri Giatri
tdiwu | nhé nhat | Ién nhit
r_ CN2 Chi s6 CN g vdi diéu kién am | -0.0833 -0.2 0.2
v_ALPHA BF | Hg sb triét giam dong chay 0.625 0 1
v_GW DELAY | Sy chiam tré nudc ngaim 475 30 450
v_GWOQMN Ngudng sinh dong chay ngam (mm) 1.75 0 2

V6i gia tri NSE va PBIAS nhu vay, nhiing két qua
cia md hinh c6 thé tng dung dé danh gia can bang nuéc
do bién dong sir dung dat ¢ luu vuc séng Vu Gia chay
qua khu vuc nghién cau.

4.2. Panh gia tac dong cua bién dong st dung
dat den can bang nwéec tai lwu vee
4.2.1. Bién déng I6p dong chady mat
a. Bién dong I6p dong chay mit nim 2000 theo 3

Lép dong chay mat nam 2000 cua KB2 (HTSDD
ndm 2015) cao hon 16p dong chay mat nam 2000 cua
KB1 (HTSDD nim 2000) va KB3 (QHSDP nim 2020).

Lép dong chay mit déu giam qua tit ca cac thang
mua khd (tir thang 1 dén thang 3 va tir thang 7 dén thang
9) c6 ty Ié bién dong 16p dong chay mat manh hon so
Véi cac thang mua mua.

b. Bién ddng l6p dong chay mit nim 2015 theo 3

kich ban

Bdng 5. Bién dgng lép dong chay mat (SUR_Q)

nam 2000 (Pon vi: mm)

kich ban

Bdng 6. Bién dgng lép dong chay mdat (SUR_Q)
nam 2015 (Don vi: mm)

) SW K | SWK ] SWK]| TBnhidu ) SW K | SWK]SWK ] TBnhidu
Thang | “p7 B2 B3 nim Thang | “g7 B2 B3 nim
1 244 | 251 | 209 9.4 1 0.2 05 0.1 9.4
2 9.3 105 76 28 2 0.0 0.0 0.0 28
3 0.1 05 0.1 17.0 3 0.0 0.3 0.0 17.0
4 995 | 1001 | 926 226 7 51 6.3 47 22.6
5 1733 | 1728 | 1631 60.7 5 551 | 552 | 522 60.7
6 886 | 908 | 818 496 6 6.9 73 5.6 496
7 362 | 388 | 307 38.7 7 70.7 670 | 617 38.7
8 376 | 391 | 317 66.9 8 1037 | 1020 | 951 66.9
9 206 | 313 | 246 152.0 9 1436 | 1432 | 1332 152.0
10 1810 | 1794 | 1676 1457 10 1228 | 1215 | 113.9 1457
11 1336 | 1319 | 1238 112.9 11 656 | 649 | 605 112.9
12 775 | 776 | 690 424 12 1520 | 1503 | 1445 424
Téng | 8908 | 8979 | 8136 Téng | 7256 | 7186 | 6716 720.7

mm

BIEU DO BIEN BONG LGP DONG CHAY MAT NAM 2000

200.0
180.0 -

160.0

140.0

1200 ~

100.0
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40.0
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0.0

BIEU PO BIEN PONG LGP DONG CHAY MAT NAM 2015

12 Thang

1 2 3 4 5 6 7 8 9 10 11

mSW_KB1 mSW_KB2 SW_KB3 mTrung binh nhiéu nam

Hinh 8. Biéu do bién déng lép dong chay mat (SUR_Q)
nam 2000 theo 3 kich ban sir dung dat

ESW KB1 ESW_KB2 SW_KB3 mTrung binh nhiéu nam

Hinh 9. Biéu do bién déng lép dong chay mat (SUR_Q)
nam 2000 theo 3 kich ban sir dung dat
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Lop dong chay mat nam 2015 cua KB3 (QHSDD
niam 2020) thap hon 16p dong chay mat nim 2015 cua
KB1 (HTSDD nim 2000) va KB2 (HTSDD nim 2015).
Vao cac thang mua mua, 16p dong chay mat thay doi
nhiéu hon. Tuy nhién, néu so sanh theo ty ¢ bién dong
thi 16p dong chay mat bién dong manh hon vao mua kho
(tir thang 1 dén thang 4 va thang 5 nam 2015).

Lép dong chay mit cua thoi diém nay ciing ¢6 xu
hudng giam so véi I6p dong chay mat nam 2000.

4.2.2. Bién déng I6p dong chdy ngam
a. Bién ddng lép dong chay ngam niam 2000 theo 3
kich ban

Bdng 7. Bién dong lép dong chay ngam (QW_Q

nam 2000 (Don vi: mm)

] GW K | GW_K | QW_K | TB nhiéu
Thang B1 B2 B3 niim
1 3.9 3.7 3.8 88.2
2 335 32.7 33.3 55.4
3 44.0 42.6 434 345
4 34.6 32.9 34.5 24.0
5 62.1 59.3 63.5 30.0
6 82.7 79.4 84.0 42.8
7 83.7 785 83.0 43.2
8 82.7 765 79.3 49.2
9 79.0 715 726 74.6
10 97.2 90.1 91.9 109.3
11 119.8 | 1155 | 1183 114.2
12 139.6 | 1375 | 1407 113.4
Téng 862.8 | 820.2 | 848.2 778.8

BIEU DO BIEN DPONG LGP DONG CHAY NGAM NAM 2000
mm
160.0

140.0

120.0 -

100.0

80.0

12 Thang

HGW_KBL W GW_KB2

GW_KB2  mTrung binh nhidu nam

Hinh 10. Biéu do bién dgng I6p dong chay mat (GW_Q)
nam 2000 theo 3 kich ban si: dung dat

Dua vao bang théng ké va biéu do bién dong nudc

ngam nam 2000 cta ca ba kich ban, ta thay: Lop dong

chay ngém nam 2000 cua KB2 (HTSDD nam 2015)

thip hon 16p dong chay ngim nim 2000 cuia KB1
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(HTSDP niam 2000) va BK3 (QHSDD nim 2020) ¢ tat
ca cac thang.
b. Bién dgng lép dong chiay ngam nim 2000 theo 3
kich ban
Bdng 8. Bién dgng lép dong chay ngam (OW_Q) niam
2015 (Pon vi: mm)

Thang GW K | GW K | QW _K | TB nhiéu

B1 B2 B3 nim
1 67.6 66.2 67.6 88.2
2 23.0 23.1 234 554
3 3.9 3.8 4.0 345
4 14 0.6 0.9 24.0
5 8.9 7.2 8.8 30.0
6 15.3 131 155 42.8
7 11.7 8.6 10.3 43.2
8 30.0 24.9 26.9 49.2
9 58.1 52.3 54.5 74.6
10 745 68.9 71.8 109.3
11 75.8 71.6 74.6 114.2
12 83.2 81.0 83.8 1134

Téng 4534 | 4214 4421
BIEU DO BIEN DONG LOP DONG CHAY NGAMNAM 2015
|

1 2 3 4 5 6 7 8 9 10 1 12 Thang

mGW_KB1 mGW_KB2 GW_KB32 mTrung binh nhidu nam

Hinh 11. Biéu do bién dong 16p dong chay mat (GW_Q)
ndam 2015 theo 3 kich ban si dung dat

Lép dong chay bé mit phu thude vao lugng mua,
do che phu cua rung, bién dong su dung dat cua luu
vuc. O thoi gian dau hoan toan khdng sinh dong chay,
khi muwa xut hién va cuong do tang dan thi mat dat xuat
hién dong chay bé mat va mot phan ngim xudng dat tao
nén dong chay ngam. Ca ba kich ban, vao nhiing thang
mua kho dong chay thép, khi luong mua ting (cac thang
9, 10, 11, 12) thi lop dong chay ting, dac biét la cac
thang cao diém trong mua mua. V& do I6n cua dong
chay qua hai kich ban cé sy khac biét nhin vé mat tong
quan cho thay 16p dong chay mat giam va nguoc lai 16p
dong chay ngam tang ma nguyén nhan 1 do d¢ che pha
ring ting, HTSDD c6 su thay ddi theo hudng sir dung
hop ly va hiéu qua hon nén dong chay mat giam va
dong chay ngam tang.
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5. Két luan

Qua nghién ciru tac dong cta bién dong sir dung dt
dén thay ddi 16p dong chay cua luu vuc song Vu Gia, dé
tai c6 mot sb két luan sau:

- M& hinh SWAT ung dung trong nghién ciru tic
dong cuia bién dong sir dung dat dén thay doi 16p dong
chay mat va dong chay ngam dem lai hiéu qua cao, tiét
kiém thoi gian va chi phi.

- Dya trén céc s6 lidu dau vao, d tai da tién hanh mo
phong cac thong sb lién quan dén luu vuc séng Vu Gia
nhu: ranh giéi luu vyc, tiéu luu vuce, don vi thuy van, dic
biét hai thdng sé quan trong d6 1a 16p dong chay mit va
dong chay ngam theo ting kich ban khac nhau.

- Trén co s¢ do, dé tai tién hanh danh gia tac dong
cua bién dong st dung dat dén Iop dong chay mat va
dong chay ngam theo tirng kich ban khac nhau.

- Kha ning tmg dung ctia mé hinh SWAT 1a rat 16n.
Tuy nhién, yéu cau sd li¢u dau vao ciia mo hinh kha
nhidu va can nhiéu thoi gian dé xur 1y dic biét 1a cac sb
liéu ban d6 nhu ban d6 dia hinh, ban d0 hién trang sir
dung dét va cac sb liéu thudc tinh cua chung. DPé ¢co thé
sit dung md hinh nay danh gia vé dinh luong su anh
hudng cua bién dong sir dung dat dén 16p dong chay cia
luu vue, nhat thiét phai c6 mot bo sb lieu dau vao déng
bd. Do d6, trong thoi gian téi rat cin cé nhitng chuong
trinh, du 4n vé cac yéu td nhu khi tugng, khi hau, dét
dai, thd nhudng, thuy van, rimg,... dé co thé dwa bdo mo
hinh nay vao st dung rong rai hon.
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IMPLEMENTING THE SWAT MODEL TO STUDY THE IMPACT OF LAND USE CHANGES
ON THE WATER BALANCE OF VU GIA’S WATERSHED IN NORTHERN DISTRICTS OF
QUANG NAM PROVINCE

Abstract: Based on the SWAT model, this research is primarily aimed at quantifying the impact of land use changes on water
balance at the watershed of Vu Gia river flowing through the districts Nam Giang, Dong Giang and Dai Loc in Quang Nam province.
The results of the model were evaluated through the software SWAT - CUP. The SWAT model was revised and successfully
validated with hydromonitoring data from 2000 to 2015 with its Nash - Sutcliffe efficiency index above 0.8 and its PBIAS percentage
error less than = 20 in Thanh My hydrostation. Simulation results were analyzed to quantify the impact of land use changes on the
water balance at the watershed. The research results show an increase in the area with vegetation cover, especially woodland, which
has slowed down the surface layer flow and speeded up the underground layer flow. The results of the research can be helpful to the
planning and sustainable management of the watershed.

Key words: GIS; SWAT; water balance; watershed; Vu Gia; Quang Nam.
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