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The process of urbanization in Vietnam is developing rapidly,
corresponding to the rapid changes in land use. Forecasting land use
development assists policymakers in making accurate decisions in urban
planning and development. The objective of this paper is to forecast and
analyze land use development trends based on Landsat images in 2006,
2010, and 2016 with the help of remote sensing and GIS, a case study at
Gio Linh district, Quang Tri province. The analysis results show that the
rapid urbanization in Gio Linh district has led to a rapid decrease in the
forest area from 28.14% compared to the total area, in 2016 to 13.5%, in
2026 to 2.67% and 2036 to 0.33%. The forecast processing was done on
the neural network built-in module in the Selva version of IDRISI. The
accuracy achieved is 80.5%.
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Qud trinh dé thi héa & Viét Nam dang dién ra nhanh chéng, cung véi dé la
sw bién dong str dung ddt manh mé. Dw bdo dwoc xu hwdng phdt trién ctia
cdc loai hinh str dung ddt gitip cdc nha hoach dinh chinh sdch c¢é nhitng quyét
dinh diing dan trong quy hoach va phdt trién doé thi. Muc tiéu ctia bai bdo la
nham dw bdo va phan tich xu hwdéng phdt trién st dung ddt dwa trén dnh vé
tinh Landsat 5 va 8 cdc ndm 2006, 2010, 2016, dnh Sentinel ndm 2018 va
cong nghé GIS. Khu vuc thuc nghiém dwoc chon la huyén Gio Linh - tinh
Qudng Tri. Két qud phdn tich cho thdy, téc dé dé thi héa dien ra nhanh chéng
¢ huyén Gio Linh, lam gidm nhanh dién tich rirng chiém 28,14%, so véi tong
dién tich thi dén nam 2016 con 13,5%, ndm 2026 con 2,67% va ndm 2036
con 0,33%. Qud trinh dw bdo dwoc thuc hién dwa trén mé dun tich hop mang
noron lan truyén nguworc trong bo céng cu Land Change Model ctia IDRISI. Do
chinh xdc dat dwoc la 80,5%.

© 2020 Trwong Pai hoc M6 - bia chat. Tt ca cic quyén dwoc bao dam.

1. Mé& dau

khi hau va mit can bang sinh thai & quy md toan
cau. Nghién ctru, danh gia nguyén nhan, dong luc

bit dai 1a nguon tai nguyén thién nhién thiét
yéu cho su ton tai va phat trién cta loai nguoi. Dat
dai la tw liéu san xuat dic biét, givi han vé dién
tich, hinh thé, nhung mc dd san xuit lai phu
thudc vao sy dau tw, khai thac st dung ctia con
nguoi. Bién dong str dung dit dan dén sw thay doi
cta tham thwec vat, bién déi cic dac tinh Iy héa caa
dat, cac hé thong thiy van va tai nguyén dong,
thuc vat. Bién dong str dung dat cling 1a mot trong
nhitng nguyén nhan quan trong dan dén bién dai
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cling nhuw anh hwong cia bién dong str dung dat
tré thanh mot van dé quan trong, cé tinh cip thiét
ddi voi moi qudc gia (Nguyén Thi Thu Hién, 2015).
Sw phat trién cta hé théng thong tin dia ly
(GIS), &nh vién tham, UAV, GNSS,... d3 m& ra nhiéu
hwéng rng dung trong nhiéu nganh khoa hoc va
quan ly. Trong phuc vu xay dung mo hinh quan ly
hién trang & nhitng bé mat phirc tap nhw & khu
vurc khai thac mo, cong nghé UAV ciing da dworc
tmg dung (Nguyén Viét Nghia, 2020). Trong céng
tac nghién ciru bién dong dat dai, cac cong nghé
nay ho tro dic luc cho quan ly co s& dit liéu, phan
tich dir liéu dé lwa chon cac giai phap quan ly, st
dung bén virng va c6 hiéu qua tai nguyén dat dai.
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IDRISI 1a mo6t phan mém téng hop ca vién
tham va GIS, c6 thé giao dién v&i cac phdn mém
khac. Kha nang phan tich xt ly théng tin cta
IDRISI phong pht v&i nhiéu chire ndng khac nhau.

Trong nghién ctru nay, ky thuat mang noron
lan truyén nguwoc trong bd céng cu Land Change
Model (LCM) dworc tich hgp trong IDRISI va st
dung phan mém ERDAS dé thanh lap ban d6 hién
trang stt dung dit tir anh vé tinh Landsat nham
nghién ctru du bao bién dong st dung dit dén nam
2026, 2036.

o

Hinh 1. Anh Landsat 5 TM ngay 05/4/2006 khu vuc
huyén Gio Linh.
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2. Di¥ liéu va phwong phap nghién ciru

Dit liéu vién tham st dung trong nghién ciru
la 4nh vé tinh Landsat 5 chup ngay 05/04/2006
va 11/2/2010 va anh Landsat 8 chup ngay
12/2/2016 tai khu vuc huyén Gio Linh, tinh
Quang Tri (Hinh 1, 2, 3). Anh Landsat véi d6 phan
giai khong gian 30 m & cic kénh da phd 1a nguon
tw liéu phong phl va quy gia phuc vu nghién ctru
tai nguyén thién nhién, giam sat moi truong
(Ramamohana Rao and Suneetha, 2012; Sundara
Kumar nnk., 2012).

Hinh 2. Anh Landsat 5 TM ngay 11/02/2010 khu vurc
huyén Gio Linh.

Hinh 3. Anh Landsat 8 ngay 12,/02/2016 khu viec huyén Gio Linh.
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Hinh 5. Di¥ liéu ddn cw khu virc nghién ciru.

Anh Landsat sau khi thu thap dworc tién xir 1y
nham hiéu chinh c4c sai s6 vé phd va sai s hinh
hoc, sau d6 tinh gia tri phan xa pho bé mat. Phan
xa phd bé mit & kénh d6 va can hong ngoai dwoc
str dung dé tinh chi s6 thwc vat NDVI. Sau khi xac
dinh chi s6 thwc vat NDVI, gia tri mét do che phu
dwoc xac dinh theo cong thirc sau:

B ( NDVI — NDVI,;n, )2 100%) (1

v~ \NDVlpgy — NDVI ;) 0) (D)
Trong nghién ctru cling st dung mé hinh s6

do cao (DEM) dworc xay dung tir ban do dia hinh ti
1é 1:50.000 1a mot yéu t6 tac dong dén xu hwong
bién déng st dung dat. Tir DEM ndi suy ra ban do
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do6 déc, day la mot yéu to dau vao quan trong trong
qua trinh ndi suy (Hinh 4).

Cac yéu t0 dau vao khac dwoc s6 héa tir ban
d6 dia hinh ty 1é 1:50.000 bao gébm: dan cw (Hinh
5), giao thong (dwoc tach ra la giao théng chinh,
giao thong phu do trong so tac dong lén két qua
dau ra khac nhau) (Hinh 6).

Mang noron nhan tao la sy mo phdng toan
hoc clia mang noron sinh hoc. Mot mang noron
nhéan tao dwoc xay dung tir nhirng thanh phin co
s& 1a nhirng noron nhan tao gom nhiéu dau vao va
mot dau ra (Hinh 7) (Pham Hong Luédn, Pham
Trudng Giang, 2006; Nguyén Dinh Thic, 2000).

Trong dé: x; - cac dau vao; wy - cac trong s6
twong wng véi cac diu vao; 6 - do 1éch (bias); a; -
dau vao mang (net-input); z; - dau ra cta noron;
g(x) - ham chuyén (ham kich hoat)

Thuit toan lan truyén nguwoc la dang tong
quat ctia thuét todn trung binh binh phwong t6i

thi€u (Least Means Square — LMS). Thuét todn nay
thudc dang thuit toan x4p xi dé tim cac diém ma
tai d6 hiéu nang cia mang la t6i wu. Chi s0 t6i wu
(performance index) thwong dwoc xac dinh bédi
mot ham s6 clia ma trén trong s6 va cac dau vao,
dap Urng yéu ciu bai todn dat ra.

Cac dir liéu dau vao qua qua trinh phan tich
bién dong, dwoc két hop véi cac yéu té anh hwdng
noi suy ra ban do két qua theo so @6 Hinh 8:

3. Két qua thwc nghiém

Két qua giai dodn anh Landsat la xiy dung
ban do hién trang st dung dit nam 2006, 2010,
2016 nhw Hinh 9, 10, 11. Bién dong str dung dat
cta huyén Gio Linh giai doan 2006+2010 thé hién
ro xu thé do thi héa. Dién tich dat &, dat trong cay
an qua tang lén ro rét. Trong khi d6, dién tich dat
nong nghiép va dit rirng bi gidam manh (Hinh 12).
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Hinh 7. Cdc thanh phdn chinh ctia mang noron.
(ngudn https://cs231n.github.io).
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Hinh 8. Quy trinh xdy dung bdn do dw bdo sir dung dat.
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Hinh 10. Hién trang str dung ddt nam 2010.

Cac xu huéng bién déng sir dung dat dworc
phan tich theo mirc do tac dong khong gian dua
trén cac yéu t6 anh hwdng gdbm c6: giao thong, dan
cw, DEM, d6 déc (Hinh 13). Cac yéu t6 anh hwong
ban dau dwgc chiét suit tir ban do ty 1é 1:50.000
¢6 do chinh xac ndi suy kém 52,25%.

Tac gia da cap nhat thém giao thong va dan cw
tir anh Sentinel-2 cé do phan giai 10 m chup ngay
15/2/2018 (Hinh 14).

Khi cic yéu t6 anh hwong dwoc cip nhit chi
tiét hon, do chinh xac bang LCM da ting 1én
80,05%. D& ki€ém nghiém lai két qua chay trén mo
hinh LCM, tac gid chéng 1ép ban do hién trang nam
2016 v6i ban @6 dw bao 2016 (Hinh 15) dé€ danh
gia do chinh xac trong phan mém ArcGIS. Két qua
chong 16p va tinh toan gitra nhitng cell trung gia
tri trén tong s6 cell dat 81,02% gan sat véi gia tri
sai sO ciia LCM. Piéu nay hoan toan phu hop véi
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BAN DO HIEN TRANG SUDUNG PAT NAM 2016
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Hinh 12. Biéu do sw thay doi str dung ddt giai doan 2006 va 2010.

yéu cau clia du bao bién dong str dung dat (sai so
> 80%). Ban d6 dw bao str dung dit nam 2026,
2036 dwoc thanh ldp dwa trén dit liéu méi nhw
Hinh 16, 17. Do xu hwéng d6 thi hda, dit rirng va
dat nong nghiép bi thu hep ro rét. Dién tich dat
rirng chiém dién tich 28,14% so v&i tong dién tich
thi dén nam 2016 con 13,5%, nam 2026 con
2,67% vanam 2036 con 0,33%. Nguy co mat rirng
hién 1én rat ro néu ching ta khdng manh tay bao

vé rirng va diéu chinh quy hoach cho phu hop.
Nguworc lai, vai dat rirng, dat trong ciy dn qua dwoc
mé& rong nhanh chéng. K&t qua nay mot phin do
diéu tiét cta thi trwong kinh té€ mot phan do théi
quen phat trién kinh té ma thiéu sw quy hoach, dw
bao chinh xac. Dién tich dat & tang 3.887 ha trong
vong 26 nam twong dwong 149,5 ha/nam. Piéu
nay phu hgp véi mot do thi tré dang trén da phat
trién (Hinh 15, 16, 17, 18).
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Hinh 15. Bdn d6 dw bdo siv dung dét huyén Gio Linh nam 2016.
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Hinh 18. S6'liéu théng ké bién ddng str dung ddt ndm 2010, 2016, 2026, 2036.
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4.Két ludn

Trong nghién cttru nay, huyén Gio Linh dwoc
nghién ctru trong giai doan 2006-2010 nham xac
dinh xu thé dich chuyén cac loai hinh st dung dat.
Hién trang st dung dit nam 2016 dwoc dung dé
so sanh d6 chinh xac noi suy so véi phadn mém
IDRISI. Theo nhw dv bo, xu thé dich chuyén cac
loai hinh st dung dat cia huyén Gio Linh dang bao
déng do dat trong ciy an qua phat trién tran lan,
chiém hét dién tich rirng phong hé va rirng trong.
Sai s6 ndi suy dat dwoc sap xi 80%. Bo cong cu
LCM cta IDRISI 1a cong cu hiéu qua va tién ich
trong cong tac du bao ndi chung va dw bdo bién
déng str dung dat néi riéng. Yéu cau thiét yéu la dir
liéu dau vao c6 do chi tiét cang 1om va cac yéu to
anh hwdng cang nhiéu thi do chinh xac noi suy cho
do chinh xac cao.

L&i cAm on

D€ hoan thanh nghién ctru nay, ching téi xin
glti 1o cdm on téi tAp thé bd moén Trac dia Ban do
dic biét 1a PGS.TS Trinh Lé Hung di gitp d&, ho
tro toi rat nhiéu trong qua trinh xir ly anh vién
tham.
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