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Tém tit: Mot trong nhiing nguyén nhan chinh gay nén hién tugng bién doi dong chay, anh hudng
dén Iuu Iugng dong chay trén Iuu vyuc song 1a do tac dong clia con nguoi thong qua hoat dong sur
dung dat. Nghién ctru nay tmg dung GIS, mé hinh SWAT dénh gia tic dong cua thay doi s dung dat
nam 2005 va nam 2010 dén Iuu luong dong chay trén luu vuc séng Vu Gia. Su gia ting vé 16p phu
tham thyc vat da 1am lwu lugng dong chay trong giai doan nay giam 5,7%, dong chay ngdm (GW_Q)
tang 30,69%, luong nudc trong kénh (WYLD) ting 26,48%, cac thanh phan dong chay tré (LAT Q)
va lugng nude trong dat (SW) tang khoang 24%, thanh phan dong chay mat (SUR_Q) giam 9,39%.
Két qua nghién ciru da chimg minh viéc tich hop GIS va mé hinh SWAT trong danh gia tic dong ciia
thay doi sir dung dat dén luu lugng dong chay trén luu vuc séng Vu Gia, tinh Quang Nam la phu
hop. Nho 6, ¢6 thé hd tro hu’u hiéu cho ~cong tac quan 1y, quy hoach st dung dat trén pham v1 luu
vyc song vira dam bao nhu cau phat trién kinh té-xa hoi, vira cAn bang yéu cu bao vé ngudn tai

nguyén thién nhién (dat, nudc, rimg).

Tir khéa: GIS, SWAT, thay ddi st dung dét, luu vuc séng Vu Gia

1. Mé dau

Trén thé gidi, viéc nghién ciru vé tac dong
cua sy thay d6i st dung dat dén chu trinh thiy
van cua luu vyue da tro thanh cha dé dugc quan
tam trong nhitng ndm qua. Nhiéu nghién ctru da
dugc thue hién nham dinh lugng tac dong cua
nan pha rimg [1], chuyén ddi dién tich rimg
sang dat néng nghiép [2], xdy dung dudng giao
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thong trong rung [3, 4], va qué trinh d6 thi hoa
ctia ving ha luu [5] dén dong chay luu vuc. Doi
véi luu vue vung nhiét déi, Costa et al. (2003)
phat hién ra rang néu ti 16 pha rung chiém
khoang 30% dién tich luu vuc s€ lam gia tang
lru lwong trung binh nam khoang 24% [6]. Déi
voi diéu kién tw nhién & Viét Nam, mot sé
nghién ciru voi cac chi ti€u duge hi€u chinh cho
pht hop nhim danh gia tac dong cua thay dbi
str dung dat, tham pha d6i véi dong chay [7-9].
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Luu vuc song Vu Gia thudc dia phan cac
huyén Doéng Giang, Tay Giang, Nam Giang,
Pai Loc, Phudc Son tinh Quang Nam. Day
dugc xem 13 luu vyc c6 vai tro rat quan trong
dbi véi su phat trién kinh t& cua tinh Quéng
Nam. Tuy nhién, trong nhitng nim gan day, sy
thay d6i dong chay ciing nhu gia ting lugng x6i
mon dét, boi ling trong 1ong séng trén luu vuc
din bién ngay cang phuc tap, de doa dén dan
sinh va moi trudng. Chinh vi vay, van dé cap
bach can dat ra 1a can thiét phai tién hanh nhimg
nghién cuu danh gia mot cach dinh lugng, chi
tiét va cu thé muc d6 anh huong cua hoat dong
khai thac, str dung tai nguyén dat dai trén luu vuc
& thoi diém hién tai ciing nhu dinh huéng quy
hoach trong tuong lai dén tai nguyén dat va nudc
trén luu vyc séng Vu Gia. Nho do, tao co sd
khoa hoc quan trong hd trg cho cong tic quy
hoach str dung dét trén luu vuc hudng dén su
phat trién bén viing. Nghién ctru nay st dung
cong cu Panh gia Dat va Nudc (Soil and Water
Assessment Tool - SWAT) tich hop véi cong
nghé GIS qua d6 tim hiéu ban chat, quy luat cia
céc qua trinh thity van dién ra trén luu vyc.

M6 hinh SWAT c6 nhiéu uu diém so véi
cac mo hinh tién than — né cho phép mo hinh
hoa cac luu vuc khong c6 mang ludi quan tric,
mé phong tac dong cia thay doi dir liéu dau vao
nhu sir dung dat, thuc hanh quan ly dat dai va
khi hau [10]. Giao dién tich hgp trong GIS tao
thuan tién cho viéc dinh nghia luu vuc, cling
nhu thao tac, xr Iy cac dir li¢u khong gian va dir
liéu dang bang lién quan [11]. Trong truong
hop dir liéu dau vao han ché, SWAT van c6 thé
md phong dugc. Ngoai ra, voi kha nang tinh
toan hiéu qua, SWAT c6 thé mé phong cac luu
vuc rong 16n v6i nhidu dang thuc hanh quan Iy
dat dai ma khong ton nhiéu thoi gian va tai
nguyén may tinh. Cudi cung, SWAT la md hinh
theo thoi gian lién tuc nén c6 thém 6 phong tac
dong lau dai cta sir dung dat, thuc hanh quéan Iy
dét dai va su tich tu cta cac chit 6 nhidm [10].
SWAT cho phép mé hinh héa nhidu qué trinh
vat Iy trén cung mot luu vuc. Mot luu vuc duoc

phan chia thanh céac tiéu luu vuc lién két voi
nhau bi mot mang ludi séng sudi. Mdi tiéu luu
vuc sau d6 dugc chia thanh cac don vi thuy van
(Hydrologic Response Unit - HRU) dua trén
nhiing dic trung dong nhét v& str dung dat, thd
nhudng, d6 doc va thuc hanh quan 1y dat dai.

2. So lwge vé viing nghién ciru

Luu vyuc song Vu Gia nam vé phia Bic song
Thu Bdn, bit ngudn tir ving niii phia Tay tinh
Quang Nam va phia Bic tinh Kon Tum. La con
song 16n cua hai tinh Quang Nam va Pa Nang
[12], dién tich luu vuc tinh dén xa Pai Hoa, huyén
Pai Loc vao khoang 4661,28 km?, chiéu dai 163
km v6i luu luong dong chay 400 m’/s thudc dia
phéan cac huyén DPong Giang, Tay Giang, Nam
Giang, Phudc Son, Pai Loc tinh Quang Nam.

bia hinh cia khu vyc phan hoa kha ro nét,
bi chia cit manh béi céac song: Vu Gia, Thu
Bon, Tam Ky ... c6 huéng nghiéng dia hinh tir
tay sang dong, ving thuong ngudn c6 nhidu diy
nai cao. Pia hinh luu vye gdm c¢d ving trung
du, ving dong bang, ving ven bién. Luu vuc
song nam trong ving khi hau nhiét d6i c6 hai
mua: mua mua va mua khd chiu anh huong cta
khong khi lanh tr vung nti Bach Ma. Do am
trung binh 84%.

Mua ¢6 su phan hoa rd rét theo tirng khu vuc
va theo muia. Tong lugng muwa hang nam thay dbi
tir 2.000 mm & dong bang dén 4.000 mm & ving
ndi. Mua mua thuong kéo dai bon thang, tir
thang 9 dén hét thang 12. Luong mua trong
mua mua chiém 65-80% téng lwong mua hang
nam, 40-50% luwong mua hang nam roi vao
thang 10 va 11. Trong khi d6, mua kho kéo dai
tir thang 1 dén thang 8 véi lugng mua chi chiém
c6 3-5% tong lwong mua ca nim (tip trung tir
thang 2 dén thang 4). Thang 5 va 6 1a thoi gian
mua 16n tht hai trong nam, xudt hién & phan
Tay Bic luu vuc nén gy ra 1d Tiéu Man & luu
vuc song Bung.



82

N.T. Hong va nnk. /Tap chi Khoa hoc PHOGHN, Khoa hoc Tw nhién va Cong nghé, Tap 30, 86 2S (2014) 80-91

? < . " T
) Tinh Thira Thién Hué ¢ #n Son A
Huyén A Ludi 7 a
Huyén Nam Déng & .- "
S Quan Lién o A
udn Thanh Khé W E
Huyén Hoa Vang Quan Hai Ch: =
> -] Quan Cim Lé
a Nangosngimss | roL
/ o (g Thanhh’ri@i‘
et s & % " NS\ K4
A & 4) Huyén Bong Giang LS
) (% $ )/’ Huyén Dién Ban
L. ( (.4‘\,,4‘_ Thanh phé Hol
Huyén Tay Giang Y TR AL LAk
+ A7 + o i + r
j =
/.‘ / //' Huyén Duy Xuyén
/ 4 s I
123 by 5 §
o ’\\ ;’ B ,: Huyén Qué Son
A 7 y {' s, f % Huyén Thang Binh
+" A I e A, + + :
f,,‘_ / H{hén Nam Giang 4
>
. , “
5 ‘,) Tinh Q Huyén Pha Ninh
{
A 4 Huyén Higp Ditc
Chu Thich % 5’ b Huyén Nai Thanh|
‘‘‘‘‘ - + s =
D Ranh gi¢i quéc gia /7 Huyén Tién Phuéc
';:_7:} Ranh gidi tinh
Ranh gi&i huyén Huyén Nai Thanh|
D Ranh gidi luvu vic
swo | |——— Hé théng song ap Wby T
Huyén Bac Tra My Yy | S /|
A Cilraxa lvu vuc (1"“"’“/\"
2 o ,) .. Huyén Tra Béng
0o 5 10 20 e HuygnNamTramy 11NN Quang“Nga|
(. V; Huyén Tay Tra

Hinh 1. Ranh giéi luu vuc song Vu Gia

2. Phwong phap nghién ciru
3.1. Phuong phap GIS

GIS nang cao kha nang tinh toan vé cac dac
tinh luu vue, tao diéu kién cho viée phéan dinh luu
vuc béng cach st dung cac "Mo hinh s6 do cao”-
DEM. N6 cung cdp mdt phuong phap nhit quan
dé phén tich luu vuc st dung DEMs va cac b di
liéu chuan nhu 16p pht bé mat, tinh chét dét, vi tri
tram do, va cac bién sb cua thoi tiét.

Nghién ctru ndy tng dung GIS dé danh gia
su thay dbi str dung dat ¢ hai thoi diém (2005
va 2010), sau d6 st dung md hinh SWAT chay
hai kinh ban (mg véi hai thoi diém sir dung dat
khac nhau (hinh 2).

3.2. Phuong phap xdc dinh s thay doi cdc kiéu
st dung dat

Ung dung GIS dé xac dinh kha ning thay
ddi cac kiéu st dung dat dya trén su tién trién
cac kiéu sir dung dit va cac nhén t6 anh huéng
dén sy thay doi.

Bén d6 st dung dat nam 2005 va 2010 cua
luu vuc sdng Vu Gia véi 14 loai hinh sir dung
dat, duogc phan loai lai thanh 9 loai sir dung dat
theo bang ma sir dung dit trong SWAT. Bang
mi nay quy dinh ma sd cua céac loai cdy trong,
cac loai hinh che phu chung, dit db thi cing véi
thude tinh ctia chung, lam co s& cho qua trinh
mo phong sy phat trién cdy trong, mé phong
khu vuc @06 thi.
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S6 liéu vé thay déi dién
tich, phan bo cac ]oai hinh
st dung dat

Cac thong sb vé lwu lwong
dong chay)

v

Danh gia anh hwéng thay dbi str dung dat dén lwu
Iwona dona chay lwu vuwe séna

Hinh 2. So d6 ndi dung phuong phap nghién ctru

3.3. Mo hinh SWAT

Nghién ctru nay s€ tap trung st dung dir
ligu da xir 1y khi dua vao m6 hinh SWAT trén
hai kich ban sir dung dit cia luu vuc séng Vu
Gia nam 2005 va nam 2010 (hinh 3). Dya trén
hai kich ban nay so sanh sy khac nhau vé sir
dung dat, dir lidu vé thoi tiét va thuy van, két
hop véi Iy thuyét vé chudi Markov dé danh gia
tac dong cua thay doi str dung dat dén luu luong
dong chay. M6 hinh SWAT téng hop dong
chay, bdi ling va tai luong dudng chat tir mdi
tiéu luu vuc, HRU va sau d6 dan két qua nay
vao cac kénh din, ao, hd chira dén ctra xa luu
vuc [13]. SWAT md hinh héa chu trinh thuy
van dya trén phuong trinh cén biang nudc sau
[14]:

s, =5, +3 (R, ~ Oy~ E,
i=1

W, ~0,)

Trong do,

SW,: luong nudc trong dat tai thoi diém t (mm
H,0)

SW.: lugng nudc trong dat tai thoi diém ban
dau trong ngay thtr i (mm H,0)

t: thoi gian (ngay)

Raay: Ivong nuéc mua trong ngay thir i (mm
H,0)

Quuf: lrong dong chay bé mit trong ngay tht i
(mm H,0)

E.: lugng nude bdc hoi trong ngay thir i (mm H,0)
Wieep: luong nuée thdm vao vung chua bao
hoa trong ngay thir i (mm H,0)

Qgw: luong nudc ngam (mm) chay ra song
trong ngay thir i
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SWAT yéu cau nhiéu 16p dit liéu dau vao
theo khong gian va thoi gian. Pé hd tro qua
trinh xt Iy, phan tich nhitng dir li€u nay, SWAT
sir dung nhimng cong cu cia GIS. Vi vy, dé tao
thuan lgi cho viéc st dung cac mo hinh, hién
nay SWAT dugc tich hop vao hai phin mém
GIS dudi dang phan m¢ rong mién phi la

ArcSWAT cho ArcGIS va MWSWAT cho
MapWindow.
3.4. Bién tdp va xir Iy 56 liéu dau vao

Cac dir liéu sau khi thu thap s€ dugc sur ly
theo dinh dang chuin ciia md hinh SWAT, chi
tiét vé dit liéu thu thap dugc mo ta ¢ bang 1.

Xt ly DEM
Binh nghia mang lwéi séng

Chon ctra xa lwu vuc

Tinh toan cac théng sb

\ Phén dinh lwu vuwc .

D@ lidu

Danh gia anh hwdng thay géi _,.r o T\/I_uc_: t_ié_u_naﬁié_n_c_tpa - _:
stv dung dung dat dén boi [P ————

ldng va lwu lwgng dong chay | %ﬂ '\'/Z‘:) X&r 1y DEM
r ----------------- l

Ban db s dung dat

dau vao

Ban dbd thd nhudng
Do déc

| Tram thoi tiét

D@ liéu Lwong mua
bau vao
Pttt i bt B u Nhigt do
Chinh slra co s& div ligu —
1 b6 am
_________________ . Blrc xa mat troi
- Tbc do gid
D@ ligu -
dau vao HO chira thuy dién
| ChaySWAT :
S, i ________ -
| Hiéuchinhmo hinh " Grap | gauao | SO luong
- iy 4+  nhan quan trac
Khéng cha ——— =¥ - Jy va
- 7 Kiém dinh mo hinh | le—— thiy van
| e e e . Ch?p
Khong chap R N . } nhén
nhan | Két qua :
e e e e e e e = &
Hinh 3. So d6 phuong phap luan ciia mo hinh SWAT
Bang 1. Ngudn dit liéu thu thap
Loai di liéu Sau khi xit Iy Nguon dit liéu

Bén d6 dia hinh (*.dgn)
(khoang cao déu: 20m)

Bén d6 hién trang SDD (2005-
2010), 14 loai hinh SDP

Quéng Nam

Dir liéu dwoc chuyén thanh DEM, S¢ Tai nguyén & Mai truong tinh
dinh dang shap file (*shp)

Phan chia thanh 9 loai hinhSDDb
theo bang ma SWAT

Phan chia thanh 4 nhom dét

S¢ Tai nguyén & M6i truong tinh
Quéng Nam

Ban dd dat (nam 2010)

S6 liéu khi tuong (giai doan
1990-2010)

So Tai nguyén & Moi truong tinh
Quéng Nam

Luong mua, nhiét do khong khi 16n Dai Khi twong Thuy van Trung Trung BY,
nhat, nho nhat, 6 am tuong doi

Climate Forecast System Reanalysis
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e M0 hinh d6 cao DEM
Dit ligu DEM cua luu vyc song Vu Gia dugc
dang ky hé toa d0 UTM WGS 84 mui 48 tuong
ung véi vi tri cia Iuu vuc song Vu Gia (hinh 4).
Sau d6 duoc dua vao dir lifu SWAT, dua trén
DEM mo hinh s€ xac dinh huéng dong chay,
mo phong mang ludi dong chay, tao cira xa.
e Tho nhudng
Dit lidu thd nhudng lién quan dén dir lidu dau
vao khi chay m6 hinh SWAT, do ¢6 su khac nhau
gitra hé thong phéan loai thé nhudng gitta My va
Viét Nam, mdi mi st dung dét trong qua trinh
chuyén dbi dir liéu s& duoc ma hoa theo quy
dinh cia SWAT. Su chuyén d6i ny cin cir
vao tén loai dat, tinh chat dat (bang 2, hinh 5).

Béng 2. Théng ké dién tich cac loai dét Iuu virc séng

Vu Gia
IT Téndat  Téndat  Tylé  Diéntich
Viet Nam  theo FAO (%) (ha)
1 Patphusa Dystric 1,13 5.244,27
Fluvisols

2 Pitxam  Ferralic 77,77  360.829,19
feralit Acrisols

3 Patmin  Humic 18,11  84.045,60
vang do Acrisols
trén nui cao

4 Patxameé  Plinthic 2,31 10.728,30
tAng loang 16 Acrisols

5 Matnude  Water 0,67 3.102,07

Tong 100,00  463.959,35

+ ]

+ +
Tinh Thira Thién Hué
7@ Thanh phé Da Nan
2 - Oihchn T
- b’wd“-
+ + +

%

‘ﬁ + + X + +
Tinh Quang Nam
+ + + &

+
Cha Thich

Gid trj 49 cao(m)
| B

+

e St dung dit

Dir lidu st dung dat trén luu vuc séng Vu
Gia dugc thu thap vao nam 2005 va 2010 dudi
dang Microstation (*.dgn) véi 14 loai hinh st
dung dat, duoc phan loai lai thanh 9 loai su
dung dit theo bang ma st dung dit trong
SWAT (bang 3, hinh 6, hinh 7). Trong m6 hinh
SWAT dir liéu nay yéu ciu duoc chuyén vé
dinh dang shap file (*.shp).

e Thoi tiét

Dit lidu thoi tiét trong m6 hinh SWAT 1a mot
phan quan trong trong vong tuan hoan thily vian.
Dit liéu thoi tiét can thiét cho SWAT dugc thu thap
trong nghién ctru bao gém lugng mua, nhiét do
khong khi 16n nhat, nho nhit va do6 am twong dbi
theo ngay. Dua trén vi tri phan bd, thoi gian do dac
va chét lugng dir li€u cla cac tram quan trac khi
tuong trén luu vuc séng Vu Gia va phy can, nghién
ctu da lya chon va st dung dit liéu cua Pai Khi
twong Thiy van Trung Trung Bo trong khoang thoi
gian 1990-2010 tai 9 tram do phan bd trén ciing
nhu bao quanh Iuu vyc song Vu Gia (hinh 8).

Ngoai ra, nghién ctru con st dung thém 16
tram dit liéu khi hau (hinh 9) tir hé thong du bao
khi hau (Climate Forecast System Reanalysis -
CFSR) thudc Trung tdm Qudc gia vé Du bao
Mo6i  truong (The National Centers for
Environmental Prediction - NCEP) ctia Hoa Ky
(http://globalweather.tamu.edu).

THUA THIEN HUE

Ghu Thich

e g Tn il (SWAT)
B o mesios

Hinh 4. Ban d6 mé hinh s6 d6 cao (DEM) luu vuc song Vu Gia

Hinh 5. Ban d6 thd nhudng luu vuc séng Vu Gia



86 N.T. Héng va nnk. /Tap chi Khoa hoc PHOGHN, Khoa hoc Ty nhién va Céng nghé, Tap 30, S6 28 (2014) 80-91
Béng 3. Céc loai hinh sir dung d4t nim 2005 va 2010 trén luu vuc song Vu Gia
. » . Dién tich (ha)
TT Tén theo Viét Nam Tén theo SWAT 2005 2010
1 Dét san xuat nong nghiép (SXN) 17.700,79  33.414,96
1.1 Pat trong cdy hang nam (CHN) Agricultural Land-Row Crops (AGRR) 14.369,71  28.804,00
1.2 Bt trong cdy ldu nam (CLN) Agricultural Land-Generic (AGRL) 3.331,08 4.610,96
2 Dit 1am nghiép (LNP) Forest-Evergreen (FRSE) 296.065,89  385.333,63
3 Pt (OTC) 12.290,37 9.208,97
3.1 Pat 6 tai néng thén (ONT) Residential-Low Density (URLD) 11.910,64 76,67
3.2 Dt ¢ tai dé thi (ODT) Residential-Medium Density (URMD) 379,73 9.132,30
4 Pit chuyén ding (CDG) 219,56 742,90
4.1 Pt san xudt, kinh doanh phi nong nghiép (CSK)  Industrial (UIDU) 65,53 542,00
4.2 Dat tru s6 co quan, cong trinh sw nghiép (CTS)  Institutional (UINS) 154,03 200,90
5 Phétsong sudi, mit nude chuyén ding (SMN) Water (WATR) 2281,59  1.620,26
6 Dét chua sir dung (CSD) Range-Brush (RNGB) 135.401,15  33.638,63
Tong sb 463.959,35  463.959,35

Loai str dung dat

AGRR uiou
I AcrL [ uins
B Frse WATR

URLD RNGB

0 10 20
. R s

S

Loai str dung dat

AGRR uou
B acrL I uing
B Frse WATR
URLD RNGB
. o A L

Hinh 6. Ban db str dung dat nam 2005

Hinh 7. Ban db st dung dat nam 2010

Bdng 4. Ma tran chuyén ddi st dung dét giai doan 2005-2010 Iuu vuc séng Vu Gia

Nhom Ném 2010

st dung dét SXN LNP OTC CDG SMN CSD
SXN 479505 959536  1.290,13 97,87 2835  1.894,01

. LNP 10.124,01  265.771,15  1.952,72 352,79 275,54 17.589,67

S orc 2.209,08 858129  1.122,95 116,60 10,68 249,79

‘g CDG 21,83 163,60 26,44 7,41 0,00 0,23

S SMN 32,06 387,50 699,54 1,73 1.145,89 14,89
CSD 16.232,94 100.834,76  4.117,12 166,53 159,80  13.890,04
Téngsé 3341497 385333,66  9.208,90 742,93 1.62026  33.638,63

Téng 50
17.700,77
296.065,8!
12.290,39

219,51
2.281,61
135.401,19
463.959,35




N.T. Hong va nnk. /Tap chi Khoa hoc PHOGHN, Khoa hoc Tu nhién va Céng nghé, Tap 30, S6 28 (2014) 80-91

87

s0nn BTN

15°200H
i

15%0T'N

00N

T
200N

W420TE 104407 E WEDUE WS 200E 105400 E

15400

1550T'N

LEGEND

Province

toundasy
AN Rives
®  Rainfall stetion
A River gauging

Elevation (m)

. High - 2580

A Tram dir liéu (CFSR)
0,10 20 30 o 10 20
[=m =] - N

40 Km

Hinh 8. Vi tri phan bd cac tram do khi tuong thiy vin

4. Két qua thao ludn
4.1. Bién dong sir dung dat giai doan 2005-2010

Loai hinh sir dung dét trén toan luu vuc song
Vu Gia bao gdm 6 nhom st dung dat chinh: Dat
san xuat nong nghiép (SXN), Dt 1am nghiép
(LNP), Pit ¢ (OTC), Pét chuyén dung (CDG),
Dit song sudi, mit nude chuyén dung (SMN) va
Dét chua st dung (CSD).

Nhin dudi goc do dong thai thay dbi trong
giai doan trén, cac nhom su dung dat da co su
chuyén hoa qua lai voi nhau nhu trinh bay trong
bang 4, bang 5 va hinh 10. Theo do, ¢ thé rut ra
mot sb diém ndi bat sau:

- SXN: khoang 54% dién tich dit nong
nghiép chuyén sang dit 1am nghiép, chi co
khoang 27% dugc gilr lai, phén con lai duoc
chuyén qua cac nhém khac.

- LNP: gﬁn nhu toan bd dién tich dat 1am
nghiép duoc giir lai (khoang 90%), s it dién
tich con lai duogc chuyén thanh ciac nhém st
dung dat khac nhu dat nong nghiép hodc chua
su dung.

- OTC: phf?m 16n dién tich dat & duoc chuyén
sang dat 1am nghiép (69%), dat nong nghiép
(18%), chi c6 9% dién tich dt & dugc giir lai.

Hinh 9. Vi tri 16 tram dit liéu khi hau cia CFSR

- CDG: c6 dén 82% dién tich dat chuyén
ding chuyén sang dat 1am nghiép, dat ¢ va dat
noéng nghiép, chi c6 3% dién tich dt chuyén
dung dugc gitr lai.

- SMN: 50% dién tich mat nudc duge giilr
lai, phan con lai chuyén sang cic nhém khac,
chu yéu 1a dat ¢, dat 1am nghiép va dét nong
nghiép.

- CSD: da s dién tich dit chua six dung
dugc dua vao st dung véi 75% dién tich
chuyén thanh dat 1am nghiép, 11% thanh dit
noéng nghiép, chi con khoang 10% van chua
duoc st dung.

Bdng 5. Mttc d6 thay ddi cac loai hinh sir dung dat
trong giai doan 2005-2010

Nhém — Ném 2005 Nam 2010 Mirc dj thay doi

Sz%;?ng Di¢ntich Diéntich Diéntich Tylé
“ (ha) (he) (%)
SXN 17.700,77 33.41497 115.71420 188,78
LNP  296.065,88 385.333,66 189.267,78 130,15
OTC 12.290,39 9.208,9 ]3.08149 |25,07
CDG 219,51 74293 152342 123845
SMN 2.281,61 1.62026  |661,35 |28,99
CSD  135401,19 33.638,63 |101.762,56 |75,16

Chu d&n: mii tén di lén (1) twong &ng véi ting, mii tén di
xudng (}) twong trng véi gidm.
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Hinh 10. Ti 1& chuyén d6i sir dung dat giai doan
2005-2010 luu vyc song Vu Gia

Két qua cua sy chuyén dbi qua lai vé dién
tich giira cac nhom st dung dt trong giai doan
2005-2010 dan dén dién tich dit nong nghiép,
dat 1am nghiép va dat chuyén ding da c6 su gia
tang, trong d6 dat chuyén ding ting manh nhat
Vv6i 238,45%, tiép dén 1a dat nong nghiép va dat
1am nghiép. Piéu nay phan anh dinh huéng phat
trién kinh té ctia ving: wu tién néng nghiép,
cong nghi€p di d6i véi bao vé tai nguyén rung.

Dé dat dugc muyc tiéu trén, dién tich dat
chua st dung, mat nudc va dat & da thu hep
dang ké. So v&i nam 2005, dién tich hoang hoa,
chua sit dung nim 2010 chi bang 25%, hai
nhém dét con lai duoc quy hoach, bd tr lai theo
huong tap trung, st dung hop ly, hi€u qua va
tiét kiém ngudn tai nguyén dat dai hon.

4.2. Anh hwong thay doi sic dung ddt dén heu
luwong dong chay luu vuc song Vu Gia

Trong nghién cttu nay, luu vyc séong Vu Gia
duoc phan chia thanh 78 tiéu luu vuc khac nhau
nhu hinh 11. M6 hinh SWAT mé phdéng dong
chay luu vyce theo hai kich ban, kich ban 1 (KB1)
ung voi ban dd st dung d4t nam 2005, kich ban 2
(KB2) ting v6i ban db sir dung d4t ndm 2010. Hai
kich ban trén chi khac nhau vé dit liéu str dung
dat, cac dir liéu con lai nhu thd nhudng, thoi tiét 1a
nhu nhau. Sau do, két qua dau ra ciia SWAT lién
quan dén dong chay, bdi lang s& dugc xem xét, so
sanh gitra hai kich ban. Sir dung dt nim 2005 va
2010 sir dung chudi sb liéu khi tugng chung tir
nam 1990 - 2010, qua d6 cho phép danh gia dinh

luong tac dong cuia thay ddi str dung dat dén dong
chay. Khoang thoi gian danh gia 1a giai doan
2005-2010 (15 nam dau duoc xac lap la thoi ki
“warm up” cho qué trinh mo6 phdng).

Dé cao (m)
- 300

300 - 800
800 - 800

it o 10 20 40 Km
| 1200-2100 L

Hinh 11. Luu vuc séng Vu Gia va céc tiéu luu vuce

a. Anh huong cua thay ddi sir dung dit dén cac
thanh phan can bang nudc

Anh huéng cua thay doi sir dung dat dén cac
thanh phan can bang nudc trén luu vuc dugce thé
hién nhu trong hinh 12. Theo d6, trong giai doan
2005-2010, Ivu lugng dong chay giam 5,7%,
dong chay ngam (GW_Q) ting 30,69%, luong
nudc trong kénh (WYLD) tang 26,48%, cac thanh
phéan dong chay tré (LAT_Q) va lugng nudc trong
dat (SW) gia tang khoang 24%, thanh phan dong
chdy mat (SUR_Q) giam 9,39%. Nguyén nhén
gay nén sy thay ddi trén c6 thé 1a do viéc mo rong
dién tich dat nong nghiép, dat &, dat chuyén ding
cung v6i hoat dong bao vé va phat trién rimg.

V6i pham vi phan bd rong (ti 16 che phit rimg
83%), tﬁng dét sau, hé théng ré ché“mg chit, tan
cay 16n, kha niang tham hut cao, dat 1am nghiép
giit vai tro diéu tiét nudc quan trong trén luu vuc,
khién cho GW_Q, LAT Q, SW ting, SUR _Q
giam. Trong khi d6, dé dap mg nhu ciu phat
trién kinh té - xa hoi, mot phan dién tich rimg da
chuyén d6i sang dt nong nghiép, dat o va dét
chuyén dung (khu cong nghiép, cong trinh thiy
dién,...), Kkét qua tao nén sy gia tang WYLD.
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Hinh 12. Sy thay ddi cac thanh phan can bing
nudce gitra hai kich ban
b. Anh hudng cua thay dbi st dung dat dén luu
lugng dong chay

Luu lugng dong chay 1a dai lwong thé hién
luong nudc chay qua mot mat cit bat ky (song,
subi) trong thoi gian mot gidy. Nghién ctru nay
st dung cac s6 liéu vé luu luong dong chay tai
ctra x4 cta luu vuc. Luu luong dong chay bé
mat phu thudc vao lugng mua, d¢ che phu cia
rimg trong luu vye. O thoi gian dau hoan toan
khong sinh dong chay, khi mua xuét hién va
cuong d6 ting dan thi trén mat dat xudt hién

&9

dong chay bé mit. Ca hai kich ban, vao nhiing
thang mua kho dong chay thap, khi lugng mua
tang (cac thang 9, 10, 11, 12) thi luvu luong
dong chay tang, ddc biét 1a cac thang cao diém
trong mua mua. V& d6 16n cua dong chay qua
hai kich ban cho thdy su khac biét ma nguyén
nhén la do d¢ che phu rung tang nén luu luong
cua dong chay ¢ kich ban 2 giam.

Béng 6 thé hién luu lugng dong chay tai cira
ra cua luu vuc. Theo d6, luu lugng dong chay
trung binh tmg véi kich ban 1 13 174,4 m’/s, Gmg
véi kich ban 2 1a 164,9 m’/s; luu lwong dong
chay thip nhat 1a 5,6 m’/s (thang 2/2005), luu
luong 16n nhét vao thang 09/2009 (927,7 m’/s).
C6 sy thay ddi nay boi vi & Quang Nam mua
mua bat dau vao thang 9, dén thang 10 thuong
¢6 1i nén luu lugng dong chay tai thoi diém nay
tang cao. Dén thang 2 mua kho bat dau, do do
c6 su giam manh vé dong chay.

Béng 6. Bang thong ké luu lugng dong chay tai cira ra ctia lvu vue ing v6i 2 kich ban (don vi tinh: m*/s)

Thing KB1 KB2 KBI KB2 KBI KB2 KBI KB2 KBI KB2 KBI KB?
Néim 2005 Ném 2006 Néim 2007 Ném 2008 Ném 2009 Néim 2010
1 3516 3343 1606 1399 80,15 73,62 1245 1104 2096 1853 89,63 8123
2 5912 5639 5621 50,03 278 2524 5685 52,59 68,98 60,56 3686 31,94
3 12,52 12,49 2896 26,76 1946 18,68 6581 61,92 39,77 3666 8611 7,436
4 27,06 27,14 21,07 2047 19,77 19,51 5037 4834 131,6 126, 235 23,1
5 102,5 104,5 39,16 38,87 4144 4124 7637 7566 2067 1962 33,77 33,73
6 33,33 32,99 2485 24,61 4533 46,95 44,54 4339 91,79 86,82 4939 49,92
7 226,6 2263 3021 30,96 52,77 5126 2824 28,63 3561 32,92 7346 72,38
8 1856 176 82,01 83,31 2255 221,1 1232 1198 84,02 804 3779 371
9 3473 330 236,10 2292 269,7 2557 2865 2764 9277 9207 5712 5492
10 281,7 260,8 2554 237,01 6883 663,5 5219 501 4129 3882 3847 3514
11 278,1 2573 113 101,3 661,8 629 4954 4664 361,6 3345 4404 4044
12 248,6 2244 113 1067 2814 251 2785 2512 1597 1394 2286 200,9

4.3. Danh gia mé hinh

Trong md hinh SWAT dé danh gia két qua
mo phong, d6 tin cdy nguoi ta dya trén gia tri luu
luong dong chay thuc do va dwa vao cac chi so:
gia tri trung binh, do 1&€ch chuén, hé sb xac dinh

R2 (Krause, 2005) va chi s6 Nash-Sutcliffe
(NSI) (Nash & Sutcliffe, 1970). Gia tri R2 nam
trong khoang tir 0 dén 1, thé hién mdi tuong
quan gilta gia tri thuc do va gia tri mo phong.
Chi s6 NSI ¢6 gié tri (-0, 1) d& do ludong sy pha
hop giita gia tri thuc do va gia tri m6 phong trén
duong thang 1:1.
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tri mo phong; va P la gia tri mé phong trung binh.

Trong nghién ctru nay, danh gia luu lugng
dong chay trén luu vyc song Vu Gia da str dung
sd liéu quan tric hang thang tai tram thuy vin
Thanh My. Gitra gia tri thuyc do va md phdng trén
tiéu Iuu vuc 16 (doan qua tram thuy van Thanh
M¥) cho thay két qua mé phong tuong dbi tt,
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Hinh 13. Phan b6 luu lugng dong chay thyc do va
md phong tai tiéu luu vuc 16 theo KB1

5. Két ludn

Trong giai doan 2005-2010, sy thay doi sir
dung d4t da lam luu lugng dong chay giam 5,7%,
dong chay ngam (GW_Q) tang 30,69%, luong
nudc trong kénh (WYLD) tang 26,48%, céc
thanh phan dong chay tré (LAT Q) va luong
nude trong dat (SW) gia tang khoang 24%, thanh
phan dong chay mat (SUR_Q) giam 9,39%.

Nhu vdy véi hé théng tan che phu cua cac
loai ring tang s€ lam luu lwgng dong chay giam,
tor d6 luong x6i mon cua dat, luong dat cudn
xudng 1ong séng trong lwu vuc ciing giam. Thém
vao do, dong chay mat giam, lugng nudc hut
xudng dat ting lam luong nudc trong kénh va
dong chay ngdm ting.

gia tri m6 phdéng nhin chung cao hon gia tri
thuc do (bang 7, hinh 13, hinh 14).

Bang 7. Théng ké s0 sanh luu lugng dong chay thang
tai tiéu luu vuc s6 16 theo ha1 kich ban 2005, 2010
Tiéu luu vuc sb 16

Thong s6 (105°50'0"E, 15°46'0"N)
KBI1 (2005) KB2(2010)

Gia tri thuce do 155.367 155.37
trung binh
Gia tri mo 26.6405 31.4156
phong trung binh
He s xac dinh 0.72212244  0.72116179
(R?)
Chi s6 Nash- -0.419711858 -0.338701738
Sutcliffe (NSI)
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Hinh 14. Phan b luu luong dong chay thue do va mod
phong tai ti€u luu vuc 16 theo KB2

Két qua trén cho thiy, mo hinh SWAT 1a mb
hinh tich hop, ¢ thé mé phong cic qua trinh dién
ra trong modi truong dat va nudc. SWAT xem xét
nhiéu mdi quan hé, nhiéu bién khi giai quyét bai
toan moi truong. Dicu nay gitp ngudi sir dung co
thé danh gia chét lugng nudc va dat trong thoi
gian dai trén khu vuc rdng 16n va phuc tap.
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Effect of Land Use Change on Water Discharge
in Vu Gia Watershed, Viet Nam using GIS and SWAT
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Lé Hoang Ta? , Nguyén Kim Loi’

1Facully of Geology, VNU University of Science, Vietnam National University, Hanoi
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Abstract: The human impact via land-use activities is one of the main reasons which affect water
discharge in watershed. The change of plant-canopy system caused by land-use activities makes a great
contribution to change of surface flow, ground water as well as sedimentation in the watershed. The GIS
and SWAT model was applied in this research to simulate water discharge using 2 scenarios of land use in
2005 and 2010 for Vu Gia watershed. The result shown that the increase area covered by plant-canopy in
the watershed made a decrease about 5,7% of surface flow and 9,39% of SUR_Q in the period of 2005 to
2010. The change also increased 30,69% of GW_Q, 26,48% of WYLD, 24% of LAT Q and SW in the
period. The research result demonstrates that it is suitable to integrate of SWAT model in GIS for impact
assessment of the land-use change to flow quantity in the Vugia watershed, Quangnam province. The
integration can support effectively for management, land-use planning in the watershed for the need of
socio-economic development as well as the requirement of natural-resources protection (soil, water, forest).

Keywords: GIS, SWAT, Land use change, Vu Gia Watershed



