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Tém tat: Nhi¥ng bién déng vé thdm phi (st dung dét va Idp phd) cd thé tdc dong tich curc va tiéu cuc dén
tai nguyén nudc theo cd khéng gian va thoi gian. Nghién ciru vé cdc tdc déng cua bién déi thdm pha tdi tai
nguyén nuwdc trong turong lai la mét qud trinh nghién citru phire tap va bao gém nhiéu budc. Trong dé, budc
dGu tién la tim hiéu sy thay déi cia thdm phd trong qud khir d€ c6 cdi nhin téng quan vé cdc I6p phd cua khu
vue. Con s6 dién tich thay d6i ngodi y nghia Id sw thay déi cua ban thén I6p phu dé theo thoi gian, con thé
hién méi twong tdc gitra né va cdc Idp phu khdc. Nhitng nghién ctru nay chinh la tién dé dé ¢ thé tiép tuc
duw tinh 16p phd lwu viee trong turong lai va trién khai cdc budc tiép theo vé ddnh gid tdc déng tdi tai nguyén
nuwde. Bai bdo dp dung phuwong phdp phén tich khéng gian dwa trén bé di liéu thdm phd todn cdu cung cép
bdi dv dn Climate Change Initiative [9] d€ dwa ra cdc két qué ddnh gid bién déng thdm phi lwu vue séng Cé
giai doan 2005-2010 va 2010-2015, phuc vu céng tdc du tinh I6p phi twong lai va xa hon nita, ddnh gid tdc

déng cua bién déi I6p phi tdi tai nguyén nudc.

Tir khéa: Bién déng thdm phd, lwu vure séng C4, dit liéu thdm phd toan cdu CCI-LC.

1. Pat van deé

Bién dong st dung dat/Iép phu 1a mot yéu to
thé hién su tuong tac gitra cac hoat dong cla con
nguoi va moi treong sinh thai nhu khai thac tai
nguyén rirng tu nhién, chuyén déi dat rirng sang
dat ndng nghiép, dat phi néng nghiép va cac hoat
déng khai thac tac dong truc ti€p trén dat.

Van dé nghién clru vé bién dong st dung dat/
I&p phd d3 duwoc dp dung thanh céng tai nhiéu
qudc gia. & Viét Nam, nghién ciru vé bién dong
|&p phi bé mat dat d3 dworc tién hanh nhiéu ndm
trén pham vi ca nudc tir tu liéu anh MODIS [15],
su thay d6i Iép ph rirng tai huyén Tanh Linh, tinh
Binh Thuin 1989-1998 bang dnh LANDSAT TM
[14]. M6t s6 nghién ciru d3 danh gid bién déng
dat dai va xay dung ban d6 bién dong s dung
dat tir tu lieu vién tham va cong nghé GIS [2].

Cé thé thay, vdn dé nghién ciru vé bién
dong tham phd da duoc thyc hién thanh cong
tlr nhiéu ndm, cac phuong phdp dénh gid bién
déng tham phu dat két qua twong ddi chinh xac.
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Tuy nhién, tinh hinh kinh t& - xa héi phat trién
chuwa théng nhat, chwa theo ding quy hoach,
k&t hop vdi bi€n d6i khi hau dang ngay cang xay
ra v&i tan suat va dién bién phurc tap va gy anh
hudng I&n tdi céc |dp tham phd bé mat. Cung
v&i d6 13 su phét trién tirng ngay cla khoa hoc
ky thuat, trong d6 co cac tién bd vé thanh 1ap dir
liu tham phd, tinh sdn c6 va dé tin cay cla cac
di* liéu nay.

Séng Ca la song lién qudc gia, bat ngudn tir
day nudi cao thudc tinh Xiém Khodng (Lao) cé
dé cao dinh nui hon 2.000 m, chdy theo hudng
Tay Bac - Dong Nam vao Viét Nam, d6 ra bién
tai Clra H6i. Dong chinh séng C3 dai khoang
513 km, trong d6 phan chdy trén Ianh thé Viét
Nam dai khoang 361 km. Téng dién tich luu vuc
27.200 km?, trong d6 dién tich thudc lanh thd
Viét Nam |a 17.730 km? [1].

Séng C3 1a ngudn cung cap nudc chinh cho céc
nganh kinh té& - x3 hoi cta 2 tinh Nghé An va Ha
Tinh cung céc vung hudng lgi 1an cén cd luu vuc
déclap nhu séng Bung, séng Cam va sdng Nghén.
Cling chinh b&i yéu t6 d6, nén I&p phd lvu vuc
sdng Ca d3, dang va sé thay d6i manh m&.
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Hinh 1. Ban dd Séng Cé (phén thuéc Viét Nam) [4]

Do vy, viéc danh gid bién déng thdm phd
lwu vie séng Ca bang cac dit liéu cip nhat méi
nhat cd y nghia rat quan trong. Két qua dénh gid
bién déng thdm phd luu vue sdng Ca giai doan
2005-2010, 2010-2015 khong nhitng: Giup nam
bat dugc xu hwdng thay déi tham phl dé cé
cac bién phap &ng phd phu hop, ma con la mot
trong nhirng dau vao quan trong dé danh gia tac
dong ctia tham phd téi tai nguyén nudc lvu vee
sdng C3, dong thoi 1a tién dé dé dy tinh thdm
phu tuong lai.

2. Di¥ liéu va phuong phap
2.1. D liéu vién thém

Dt liéu mé hinh s6 dd cao ASTER Global DEM
2.0 (GDEM 2.0) Ia m6t san pham cGa METI va NASA
duoc thu thap tir ngudn Cuc Khao sét Dia chat Hoa
Ky (USGS). GDEM 2.0 duwgc METI va NASA cong
bd vao gitra thang 10 ndm 2011, ké thira hau nhw
toan b cac dac tinh ciia GDEM 1.0 v&i dd phan giai
30 m, d6 pht tir vi 6 83° Bac dén 83° Nam. Nhung
GDEM 2.0 c6 dd phan gidi ngang cao hon bang
cach st dung I6i twong quan 5x5 thay cho 9x9 nhu
da dung cho GDEM 1.0. GDEM 2.0 c¢6 d6 chinh xac
toan thé 17 m so vd&i 20 m cla GDEM 1.0 cuing véi
95% murc do chac chan [8].

D{t liéu md hinh s6 d6 cao khu vyc nghién
ctru duoc thu thap 1a Nghé An, Ha Tinh nam tir

vi d6 17° dén 19° Bac, kinh d6 103° dén 106°
Dong. Sau d6 cong cu ArcSWAT duoc st dung dé
tinh todn hudng dong chay, tich Ity dong chay,
tao ngudng dién tich tiéu lwu vuc, tao mang ludi
dong chay, clra x3,... [6].

2.2. Di¥ liéu s dung dét/Iép phi

Dt liéu 1&p phd lvu vyee sébng Ca dugc trich
xuat tir dit liéu 1dp phu toan cau 13 san phdm
cla du an Climate Change Initiative (CCl) do
European Space Agency (ESA) thuc hién. Dy
an duoc chia lam 2 giai doan: Giai doan 1 hoan
thanh dwoc ban d6 thdm phd toan cau cho 3
thoi ky 1998-2002, 2003-2007, 2008-2012; giai
doan 2 hoan thanh ban d6 thdm phd thoi ky
1992-2015.

Dy an d3 thuc hién danh gid dinh tinh san
phdm dit liéu tham ph( toan cau [9] vdi cac
ngudn dit liéu tham khao khéc tai nhiéu noi trén
thé gidi (Bang 1). Cac két qua danh gid déu cho
thay dit liéu CCI-LC c6 d6 chinh xac tét [9].

Thém vao do, dit liéu CCI-LC cling dwoc kiém
chitng dd chinh xac bang bo dit liéu kiém chirng
GlobCover 2009. Cac diém kiém ching duoc
tao ra vdi 2 trudng hop déng nhat (chi tir 1 16p
phd) va khdng déng nhat (tir nhiéu I&p phd).
Do chinh xac dat dugc sau khi kiém ching véi
2 truwdng hop lan luot 1a 71,45% va 75,4% [9].
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Bdng 1. Di# liéu ddnh gid dinh tinh d6 chinh xdc cta CCI-LC

Dit liéu tham khdo Pia diém thuc hién Nam thuc hién
Bo dir liéu SERVIR, B&n d6 nén ESRI do Zambia 2010, 2015
phéan gidi cao
Co's& dit liéu Northern Eurasia Land Cover, Russia 2010, 2015
Ban d6 nén ESRI d6 phan giai cao
Co s& dit liéu GLC2000 cho Chau Phi, Ban Angola 2010, 2015
d6 nén ESRI d6 phéan gidi cao
Anh Landsat tir Timelapse Google Earth Brazil 1992, 1997, 2000, 2005, 2010,
Engine 2015

2.3. Phwo'ng phdp phdn tich khéng gian

Phuong phap phan tich khong gian la phuong
phap dua trén mot trong sidu khai niém vé hé
théng tin dia ly duoc néu ra bdi Goodchild [11].
Phan tich khdng gian bao gdm rat nhiéu ki thuat
nham gidi quyét cac cau hdi phirc tap vé khong
gian, dia ly, thudc tinh va dir liéu. Cach tiép
can nay lién k&t cac cap thong tin va cd thé so
sanh chidng thong qua cac toa do dia ly chung
cla chung. M6t quy trinh chung nhat cbda phan
tich khéng gian bao gdm cac budc: (a) Dat van
dé, (b) Thu thap di liéu, (c) Thanh lap co s& dir
lieu GIS, (d) X ly phan tich bao ham ca dit liéu
khoéng gian va dit liéu thudc tinh s&r dung cac
lién két GIS gitra ching, (e) K&t qua cé thé phan

thanh 2 loai: Dang bang, hoac dang d6 hoa.
Trong trudng hop cu thé cla bai bdo, phan tich
khong gian duoc st dung dé tra |&i cac cau hoi
“l&p phu nao thay déi, tang hay gidm; dién tich
la bao nhiéu; thay d6i & vi tri nao?”.

3. Panh giad bién ddéng I&p phu giai doan
2005-2010, 2010-2015

3.1. Phén chia lwu vurec séng Ca

Do gidi han vé cac dit liéu hd tro nghién ciru
nén bai bdo chi xem xét phan ranh gidi luvu vuc
sdng Ca nam trong |3nh thd Viét Nam. Ranh gidi
lwu vire va mang luwdi séng sudi cla luu viee sdng
Ca dwoc xac dinh dya trén cong cu ArcSWAT va
di¥ liéu md hinh s6 dd cao ASTER Global DEM
(Hinh 2)
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Hinh 2. Mang lwéi séng va phén chia lwu vire séng Cé

3.2. Bdnh gid bién déng tham pha giai doan
2005-2010 va 2010-2015

D{t liéu tham phd CCI-LC duwoc chia lam 36
loai I16p phd (Bang 2). Cac 1&p phl nay duoc sap
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xép, nhédm gdp va tai phan loai lai thanh 5 nhém
I6p phu phu hop véi diéu kién khu vuc nghién
clru la: Dat néng nghiép, rirng, dan cu xay dung,
s6ng hé mat nuwdc, dat trong.
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Bdng 2. Phén logi Iép phu CCI - LC [9]
(trong dé cdc hang in nghiéng la logi I6p phu ¢6 & Viét Nam)

STT Gidi thich Ma
0 | No Data 0
1 | Cropland, rainfed 10
Dét néng nghiép, dua vao mua

2 | Cropland, rainfed, herbaceous cover 11
Dét néng nghiép, duwa vao mua, cdy thén cd

3 | Cropland, rainfed, tree or shrub cover 12
Ddt néng nghiép, duwa vao mua, cdy va cdy bui

4 | Cropland, irrigated or post flooding 20
DAt néng nghiép, st dung tudi tiéu hodc sau ngap lut

5 | Mosaic cropland (>50%)/ natural vegetation (tree, shrub, herbaceous cover) (<50%) 30
Thdm phd néng nghiép (>50%)/ tw nhién (cdy, cdy bui, cdy thén cd) (<50%) hdn hop

6 | Mosaic natural vegetation (tree, shrub, herbaceous cover) (>50%) / cropland (<50%) 40
Thdm thuec vat tw nhién hén hop (cdy, cdy bui, cdy thén thdo)

7 | Tree cover, broadleaved, evergreen, closed to open (>15%) 50
Cdy phd, thwong xanh 1d réng, kin dén mé (>15%)

8 | Tree cover, broadleaved, deciduous, closed to open (>15%) 60
Cédy phu, thuwong xanh Id réng, kin dén mdo (>15%)

9 | Tree cover, broadleaved, deciduous, closed (>40%) 61
Céy phd, rung Id Ié réng, déng (>40%)

10 | Tree cover, broadleaved, deciduous, open (15-40%) 62
Cay phd, rung l4 1 réng, md& (15-40%)

11 | Tree cover, needleleaved, evergreen, closed to open (>15%) 70
Cédy phu, thuwong xanh Ié kim, kin dén mé (>15%)

12 | Tree cover, needleleaved, evergreen, closed (>40%) 71
Cay phu, thuong xanh 1a kim, kin (>40%)

13 | Tree cover, needleleaved, evergreen, open (15-40%) 72
Cay phd, thuong xanh 13 kim, m& (15-40%)

14 | Tree cover, needleleaved, deciduous, closed to open (>15%) 80
Cédy phu, rung ld Id kim, kin dén m¢d (>15%)

15 | Tree cover, needleleaved, deciduous, closed (>40%) 81
Cay phu rung 13 18 kim, kin (>40%)

16 | Tree cover, needleleaved, deciduous, open (15-40%) 82
Cay pht rung 13 13 kim, mé& (15-40%)

17 | Tree cover, mixed leaf type (broadleaved and needleleaved) 90
HAn hop cay 1a kim va cay 14 rong

18 | Mosaic tree and shrub (>50%)/herbaceous cover (<50%) 100
Thdm phu hén hop cdy va cdy bui (>50%)/thém thuc vat thdn thdo (<50%)

TAP CHi KHOA HOC BIEN P31 KHi HAU || ETHR
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Khéi nwéce (bién, hd chira)

STT Giai thich Ma

19 | Mosaic herbaceous cover (>50%)/tree and shrub (<50%) 110
Thém phu hén hop thdn théo (>50%)/cdy va cdy bui (<50%)

20 | Shrubland 120
Cdy bui

21 | Evergreen shrubland 121
Cdy bui thuong xanh

22 | Deciduous shrubland 122
Cdy bui rung rung la

23 | Grassland 130
Ddng cé

24 | Lichens and mosses 140
Diayvaréu

25 | Sparse vegetation (tree, shrub, herbaceous cover) (<15%) 150
Thuec vét thwa thot (céy, cdy bui va céy thdn cd) (<15%)

26 | Sparse tree (<15%) 151
Cay thu thdt (<15%)

27 | Sparse shrub (<15%) 152
Cay cb thua thét (<15%)

28 | Sparse herbaceous cover (<15%) 153
Cay than thao thua thét (<15%)

29 | Tree cover, flooded, fresh or brakish water 160
Cay phd, ngép nudc, nudce ngot hodc nudc lg

30 | Tree cover, flooded, saline water 170
Cédy phu phu, ngdp nuéc nwéc médn

31 | Shrub or herbaceous cover, flooded, fresh/saline/brakish water 180
Céy bui hodc cdy thén cd, ngép ngudc, nwdc ngot/mdn/lo

32 | Urban areas 190
Khu vuee dén cw

33 | Bareareas 200
Khu vuc cdn cbi

34 | Consolidated bare areas 201
Dét cdn cdbi duoc cb két

35 | Unconsolidated bare areas 202
Ddt cdn cbi khéng cb két

36 | Water bodies 210

D liéu thu thap duoc xay dwng thanh céc
ban d6 |&p phd 2005, 2010, 2015 va ap dung
phuong phap phan tich khéng gian nhu: So
sanh diém vé&i diém, vung vdi vung,... clia moi
loai |&p phu theo tirng cdp cdc nam 2005-
2010; 2010-2015 va tinh toan su bién doi
(Hinh 3, Hinh 4).

12
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Vé mat dinh lvong, dién tich dat ndm 2010
nong nghiép gidm 55.314 ha, dat rirng gidm
chi 38 ha, dién tich séng ho giam 3.337 ha, dat
dan cu xay dung tang 58.632 ha, dat tréng tang
57 ha, tuwong duong lan lwot 1a 0,2734%,
0,0003%, 0,4064%, 37,6396% va 0,3110% so v&i
téng dién tich loai d4t d6 nam 2005 (Bang 3).
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Bdng 3. Bién déi dién tich I&p phi (2005-2010)

Loai tham phu N&m 2010 (ha) Téng nam
1 2 3 4 5 2005 (ha)
Nam | Patnéng | 20079000 97140,2 1928,25 56637,5 75,6175 20234781,57
2005 | nghiép (1)
(ha) Pat rirng 95438,8 11379300 3402,79 198,496 0 11478340.09
(2)
Séng, hé 5009,66 1862,08 812331 1795,92 0 820998.66
(3)
pat dan 0 0 155772 0 155772
cv (4)
D4t trong 18,9044 0 0 18214,4 18233.3044
(5)
Téng ndm 2010 20179467 | 11478302,3 | 817662,04 | 214403,916 | 18290,0175 | 32708125,62
(ha)

Twong ty nhu vay, véi giai doan 2010-
2015, dién tich dat xay dwng 2015 la 1dp
phu cé sy bién ddi dién tich I&n nhat: Tang
124078,85 ha tuong duong 57,89% so vd&i
tong dién tich dat xdy dung ndm 2010. Dién

tich céc loai |&p phd khac cia ndm 2015 bién
déi nhe: Gidm 0,3%, giam 0,59%, tdng 0,88%
va tang 0,21% véi lan lugt |a d4t ndng nghiép,
dat rirng, song hd va dat tréng so v&i nam
2010 (Bang 4).

Bdng 4. Bién déi dién tich Iop phi (2010-2015)

Loai tham pht Nam 2015 (ha) T6ng nam
1 2 3 4 : 2010 (ha)
P4t néng 19934300 111025 10955,1 122368 226,853 20178874,95
nghiép (1)
Pat rirng 172521 11295900 8497,52 576,584 0 11477495,1
Nam (2)
2010 ————
(ha) song, ho 7448,33 2429,21 804533 2485,93 9,45219 816905,9222
(3)
Pat dan 1285,5 0 75,6175 212986 0 214347,1175
cu (4)
Pat tréng 170,139 0 18,9044 9,45219 18091,5 18289,99559
(5)
Tong nam 2015 | 20115724,97 | 11409354,21 | 824080,1419 | 338425,9662 | 18327,80519 | 32705913,09
(ha)

4. Nhan xét va thdo luan

Budc dau céc con sd dinh lwgng vé thdm phd
lwu vure séng Ca giai doan 2005-2010, 2010-2015
da cho thdy mét cai nhin téng quan vé sy bién
déng 16p phl giai doan nay. Co thé thay bién
doéng tlr nam 2005 dén nam 2015 cb xu hwéng
thay d6i nhanh dan va theo chiéu huwdng gidam
dat rirng, giam dat ndng nghiép, ting dat dan cw

14
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xay dung va dat trong. Trong d6, dat dan cu xay
dwng 13 loai I&p phti cd su bién déng rat Ion trong
giai doan nay va can sy quan tdm dac biét trong
viéc xay dung mod hinh dy tinh tham phu twong
lai cling nhu danh gid tac déng cla I&p phl nay
tdi tai nguyén nuwdce khu vuce nay.

Tuy nhién, cling cé thay han ché cla viéc st
dung ban d6 phan loai véi d6 phan giai 300 m la
tuong d6i rd rang. Cac con s6 dinh lugng tuy cé
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thé chira dwoc xu hudng cla sy thay d6i nhung clru tiép theo st dung cac anh vién tham cé do

con can phai lam rd rat nhiéu van dé madi co thé phan giai cao tir 30 m tr& 1&n két hop cic dit liéu

dua dugc cac con s6 nay truc tiép vao md hinh thyc dia kiém chirng dé tdng cudng hiéu qua

du tinh 16p pht twong lai. trong phan loai tham phd va dap (ng sai s6 dua
Chinh vi vay, can thiét phai trién khai nghién vao mé hinh du tinh tuong lai.
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Abstract: Dynamic variability of land use/land cover may lead to both positive and negative effects on
water resources in spatial and time scales. Research on land use/land cover changes and their impact on
water resources is a complex and comprehensive process. In which, the first step is to investigate the
changes in the past in order to have a comprehensive understanding aboutland use/land cover of the
area. The change in the area of land cover indicates the change of that layer over time and also shows the
interation between that land cover and other layers. These studies provide a basic to support the projections
of future land cover. This paper aims to assess the change of land cover and impact on water resources in
the Ca river basin for period 2005-2010 and 2010-2015 using spatial analysis method based on global land
cover data which were provided by Climate Change Initiative project.
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