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TOM TAT

Nghién ctru nay muyc dich 1a ¢é danh gia dugc su thay doi cua 16p phu, sir dung dat trong 10 nam
(2013 - 2023) cua thanh phé bong Ha, tinh Quang Tri dya trén viéc gidi doan anh v¢ tinh Landsat § va
du béo 16p phu, s dung dt nim 2033 bang md hinh MOLUSCE trong QGIS. Cac 16p phu, sir dung
d4t dwoc nhan dién bang phwong phéap phén loai c6 giam sat Maximum Likelihood. Ba ban d6 16p phu,
sir dung dit nam 2013, 2018, va 2023 da duoc xay dung c6 dd chinh xac tdt (chi sé Kappa > 0,75).
Trong giai doan 10 nam, thanh ph Péng Ha mé rong cac khu vuc d6 thi voi dién tich dat xay dung
tang 1én 484,7 ha. Dién tich dat san xuit nong nghiép giam trong giai doan nghién ciru v6i 585,5 ha.
Dién tich dét rimg da ting 34,2 ha nhd cac chinh sach phuc hdi rimg ctia chinh quyén dia phuong. Mot
phan dét trong da dugc dua vao khai thac nén giam 4,4 ha. Dya trén lich str thay ddi 16p phu, dia hinh,
va khong gian, ban d6 16p phu, str dung dat nim 2033 di duoc du doan bang thuat toan mé hinh té bao
tu dong — hé thong than kinh nhan tao (CA-ANN) véi cong cu MOLUSCE plugin trong QGIS. Két qua
du bao cho d6 chinh xac 69,3%. Dét x@y dung dugc du bao s& tiép tuc ting thém 288,1 ha. Nguoc lai,
dat san xuat nong nghiép va dat trong ¢6 thé giam 141,7 ha va 166,6 ha tuong tmg. Trong khi d6, phan
dién tich dét rimg va mat nudc tiép tuc dwoc duy tri va it thay dbi.
Tir khéa: Anh vé tinh, Dy bao 16p phu st dung dit, Maximum Likelihood Classification (MLC),
MOLUSCE, Thay doi 16p phu sir dung dét
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ABSTRACT

The aim of this research is to evaluate changes in land use and land cover (LULC) in Dong Ha
City, Quang Tri Province from 2013 to 2023 based on Landsat 8 OLI satellite data analysis and
prediction of LULC change. Maximum Likelihood Classification (MLC) was applied to identify the
types of land use, land cover. LULC maps in 2013, 2018, and 2023 built had good accuracy scores
(Kappa index > 0.75). Over the 10-year period, Dong Ha City extended urban area, increasing by 484.7
ha. The area of agricultural land dropped by 585.5 ha, which was mostly transferred to urban land. For
policies to restore natural forest and improve the quality of planted forest, forest land ascended by 34.2
ha. A part of land was exploited, therefore, its area decreased by 4.4 ha. Based on the history of LULC
changes, DEM and spatial structure, the prediction of LULC maps in 2033 completed by Cellular
automata - Artificial Neural Network (CA-ANN) in MOLUSCE plugin in QGIS. The prediction method
had an accuracy at 69.3%. The urban land is predicted to keep increasing by 288.1 ha. On the contrary,
the agricultural land and bare land will decrease by 141.7 ha and 166.6 ha respectively. The forest land
and waterbody will slightly change.
Keywords: Remote sensing data, LULC changes, Maximum Likelihood Classification (MLC),
Prediction of LULC, MOLUSCE
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1. MO PAU

L6p phu dat mo ta cac diac diém cia
dét nhu: cay tréng, déng cd, bé mit nudc,
rimg, va dat xdy dung. Trong khi do, sir
dung dét cho biét myc dich kinh té, xa hoi
ma dat st dung nhu: dat san xudt nong
nghiép, 1am nghiép, dat & (Eurostat va cs.,
2011; Xiong vacs., 2022). Giam sat va quan
ly dir lidu dat dai 1a mot trong nhing hoat
dong rat quan trong trong viéc quan 1y cac
hoat dong kinh té - xa hoi va st dung bén
viing tai nguyén thién nhién. Cac nguyén
nhan tu nhién ciing c6 thé dan dén sy thay
d6i 16p phi, vi du nhu chay rimg ty nhién,
thay d6i dong chay din dén sat 16 bo bién,
trong khi d6, thay d6i sir dung dat dén tir cac
hoat ddng cua con nguoi (Verma va cs.,
2020).

Hién nay voi su phat trién ciia cong
nghé vién tham va hé thdng thong tin dia ly
(GIS), viéc giam sat sy thay d6i LULC dang
tr& nén thun loi, tiét kiém chi phi va tiét
kiém thoi gian hon bao gio hét nhung van
dat duoc do chinh xéac tdt, c6 thé dat trén
86% (Chaikaew, 2019; Norovsuren va cs.,
2019). Cac nha khoa hoc di nd luc dé phat
hién sy thay d6i LULC bang thong tin thu
thap dugc tir gidi doan anh vién tham
(Seyam va cs., 2023). Haj va cs. (2023)
danh gia sy thay d6i LULC trong 10 nim
(2010 - 2020) & Morocco cho két qua dién
tich nong nghi¢p va rung giam 5% va dién
tich dét tréng ting 1% tong dién tich tu
nhién, v4i do chinh xac cia viéc giai doan
anh dat tir 80% dén 93%. Cac thong tin thu
thap duogc tir viée giai doan anh c6 thé duoc
sir dung dé phan tich tac dong ctia con ngudi
va cac yéu t6 khéac theo thoi gian 1én sy thay
d6i LULC. Dé phan loai LULC tir anh vé
tinh, ba phuong phap phéan loai phd bién
nhat gdm phan loai khong giam sat, phan
loai giam sat, va phén tich hinh anh dua trén
d6i twong (Alshari va Gawali, 2021). Trong
do, phuong phap Maximum Likelihood
Classification — phan loai kha ning ti da ¢6
giam sat dang dugc ap dung rong rai trong
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phan loai LULC (Liang va cs, 2021; Haj va
CS., 2023). Patil va cs. (2012) da so sanh
phuong phap MLC va phuong phap khoang
cach tdi thiéu cho két qua raing MLC cho két
qua cé do6 chinh xac cao hon (d6 chinh xac
91% va 87%, tuong mg) va két luan MLC
la phuong phap thich hgp cho viéc giam sat
va phan tich LULC. M6t s6 nghién ctru sir
dung phuong phap MLC dé phan loai ban
d6 LULC cho két qua v&i chi s6 Kappa cao
ttr 0,87 dén 0,90 (Norovsuren va cs, 2019;
Seyam va cs, 2023). Ngoai ra, mot so thuat
toan trong machine learning ciing dugc ap
dung dé nhan dién d6i tuong nhu random
forest (RF), support vector machine (SVM),
Aritficial Neural Network (ANN), Fuzzy,
spectral angle mapper (SAM), va
Mahalanobis distance (MD) két qua cho
thdy 6 thuat toan nay cho do chinh xac xap
xi nhau véi chi s6 Kappa thay d6i tir 0,82 —
0,89 (Talukdar va cs., 2020).

Tir céc phan tich su thay d6i LULC
duogc thuc hién, cac du bao cho sy thay ddi
nay trong tuong lai dang duoc dac biét quan
tam. M6 hinh chudi Markov du bao su thay
d6i LULC dugc xem nhu 1a mot phuong
phap truyén théng, dugc 4p dung trong
nhiéu nghién ciru di cong bd (Liang va cs.,
2021). Tuy nhién m hinh chudi Markov chi
cung cap dong lyc tam thoi nhung khong
xem xét dir liéu diéu khién trong du doan
thay doi khong gian (Risma va cs., 2019).
Pé khic phuc nhuoc diém nay, mo hinh té
bao tu dong - Cellular automata (CA) thé
hién cac qua trinh khong gian va qua trinh
dong, trong do6 cac thay doi trong tuong lai
phu thudc vao trang thai khong gian cua cac
pixel lan can (Rahman va cs., 2017). M0
hinh CA duva trén hé théng than kinh nhan
tao (Artificial Neural Network - ANN)
trong Deep Learning dang dugc ap dung
rong rai va dat dugc cac két qua t6t trong
viéc du bao LULC trong tuong lai (Sajan va
cs., 2022).

Nghién ctru ndy muc dich 1a dé danh
gia su thay ddi LULC cua thanh phd Déng
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Ha, tinh Quang Tri trong thoi gian 10 nam
(2013 — 2023) dya trén dir li¢u anh v¢ tinh
Landsat 8 OLI dugc xur ly trén céng cu
ArcMap. Tu do, dy doan LULC cua nam
2033 bang md hinh CA-ANN trong QGIS.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. N§i dung nghién ciru

Nghién ctru thyc hién cac ndi dung
Sau:

(1) Xay dung ban d6 LULC nim
2013, 2018 va 2023

(2) Panh gia bién dong LULC cua
cac giai doan 2013-2018, 2018-2023, va
2013-2023

(3) Du bao su thay d6i LULC cua
nam 2033
2.2. Khu vue nghién ctru

Thanh phd Péng Ha 1 trung tim
chinh tri, kinh té va vin hoa cua tinh Quang
Tri va la mot trong nhiing thanh phé co su
thay d6i nhanh va da dang vé st dung dét.
Tong dién tich tu nhién cua thanh phd 1a
72,95 km? voi 9 phuong va dan sb 84.157
nguoi (ndm 2022). Khu vuc nghién cuu cod
hai dang dia hinh co ban 1a go d6i ¢ phia tay
va tdy nam, va dang dia hinh d6ng bang. Co
cau sir dung dat cia thanh phd Pong Ha
g0m 54% la dat nong nghiép, 42,4% dét phi
nong nghiép va 3,8% dat chua sir dung
(UBND, 2022).
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Hinh 1. Ban d6 thanh phé Pong Ha, tinh Quang Tri

2.3. Xay dung ban d6 LULC va danh gia
su thay d6i LULC
2.3.1. Thu thdp va xu ly dit liéu anh vé tinh
Nghién cuu st dung cac dir li€u anh
v¢ tinh Landsat 8 OLI TIRS tir co quan Cuc
Khao sat Dia chat Hoa Ky - USGS dé thuc
hién x4y dung ban d6 LULC. Anh ciia khu
vuc nghién ctru (path/row = 125/048) cua 3
nam 2013 (13/07/2013), 2018
(22/04/2018), va 2023 (14/01/2023) duogc
thu thap. Piéu kién tai anh vé tinh dugc lya
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chon c6 may che phu < 10% nham bao dam
viéc giai doan anh c6 do chinh xac cao. Cac
kénh anh tir B1 d&én B7 c6 d6 phan giai 30 x
30 m duoc gdp dé str dung cho nghién ciru.
Céac anh vién tham sau khi tai duoc xir 1y,
phan tich, xay dung ban dd, va danh gia su
thay d6i LULC dugc thuc hién trén ph?m
mém ArcMap 10.8.
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2.3.2. Pdnh gid sw thay doéi LULC

* Xdy dwng bin do LULC

Quy trinh phan loai anh \{é tinh duoc
chia thanh 4 budc chinh: B1- Tién xu ly anh
v€ tinh; B2 - Phat hién muc ti€u anh bang

thuét toan Deep Learning va trich xuét cac
tinh ning phan loai ciia cic hinh anh dat
khéc nhau; B3 - phan loai 4nh bang phuong
phép MLC; B4 - danh gia d6 chinh xac cua
viéc phan loai (Liang va cs., 2021).

Biing 1. Phan 16p LULC

SO mau anh

Phan 16p Loai hinh LULC thyc nhan dién

?gal:ié;?gXl)\(llI?)t MO8 bt san xudt ndng nghiép, dong co 10
Dat rimg (rimg trong va ring ty nhién), khu

Dit rung vue c6 mét do cay cao va day dac, khu vuc cay 14
bui

Dat xay dung Dit ¢ do thi 8

Mait nudce Song, subi, ao hd 8

Dit trong Dit trong 6

Phuong phap Maximum Likelihood
Classification (MLC) duoc st dung dé nhan
dién LULC trong nghién ctu nay. Thuéat
toan MLC thira nhan mdi 16p trong mdi
kénh anh c6 thé dugc mo ta bang phan phdi
thong thuong va tudn theo dinh ly Bayes
(Haj & ctv., 2023). Nghién ctu phan loai
16p phii thanh 5 16p va s6 mau anh lya chon
cho mdi 16p (training samples) dugc trinh
bay trong Bang 1.

* Pdnh gid dp chinh xdc ciia bin dé
LULC

Chi s6 Kappa dugc st dung dé danh
gia do chinh xac cia ban d6 LULC duoc
xay dung trong nghién cru nay. Nghién ctru
lya chon ngau nhién 150 diém trén mdi ban
d6 LULC. Mdi diém thudc timg phan 16p

K =

N Y1 X —

trén ban d6 dugc dbi chiéu véi sy phan 16p
thuc ngoai thuc dia. Trong nghién ctru nay,
céc dit liéu phan 16p duge dbi sanh véi hinh
anh c6 do phan giai cao trén Google Earth
ma n6 duge xem 1a dir liéu thuc ngoai thuc
dia. Sau khi d6i chiéu, bang ma tran sai sd
thé hién do chinh xic ciia qué trinh phan
loai LULC duoc tinh toan, bao gém: do
chinh xac nguoi dung, 6 chinh xac nha san
xuat cho mdi 16p, va chi sé Kappa chung.
Céc gia tri nay dao dong tir 0 dén 1, trong
d6 1 thé hién do chinh xdc 100%. Néu
Kappa > 0,75 thi két qua mé hinh 12 tot va
phu hop véi thuc té (Xiong va cs., 2022).
Chi s6 Kappa duogc tinh theo cong thirc sau
(ESRI, 2021):

Z?=1(xi+-x+i)

NZ_

Trong d6, r—sb phan 16p trong ma tran,
Xii - s6 lwong phan 16p ding cua hang i va cot
i dugc quan sat trong ma trén sai 8O, Xi+ VA X+i
- tong s6 mau phan loai dung trong hang i va
téng s6 mau phan loai ding trong cot i trong
{mg, N tong s6 quan sat.

Do chinh xdc cua viée phéan 1dp dugce
danh gia la ty 1¢ gitia tong s6 diém mau phan
loai diing va téng sb diém quan sat (Rwanga
va Ndambuki, 2017).
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2?:1(xi+-x+i)

* Phén tich sw thay déi LULC

Su thay d6i LULC giira cic nim
dugc phén tich trén phan mém ArcMap
10.8. Ban do thay d6i LULC giita 2 nim
2013 — 2018, 2018 — 2023, va 2013 - 2023
duogc xay dung bang cong cu Intersect trong
Geoprocessing. Cudi cung, dién tich thay
dbi cua ting loai LULC duoc tinh toan.
2.3.3. Dy dodn thay doi Iop phu, sir dung
dat

Nghién ctru stt dung mo hinh Cellular
Automata — Artificial Neural Network (CA-
ANN) d du béo su thay d6i cia LULC
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bang viéc phan tich lich sir thay doi sir dung
dat va tuan theo nguyén tic phan bd khong
gian gom: dir liéu d6 cao va khoang cach
dén duong giao thong. Ving c6 tinh thich
hop cao s& dugc uu tién chuyén doi trong
du bao str dung dat. M hinh nay duoc chay
trén phan mém MOLUSCE plugin trong
QGIS 2.8.9. Dii liéu DEM dugc thu thap tur
USGS Earth Explorer trong SRTM 1-
ArcSecond Global (ngay download dit li¢u
15/3/3023) va st dung céng cu Resample
trong ArcMap dé chuyén vé d phan giai 30
X 30 m. Dit liéu duong giao thong dugc trich
xuit tir ngudn dit liéu mé OpenStreetMap
(ngay download dir liéu 16/3/3023).

Céc két qua phan tich thay d6i LULC
theo thoi gian cua giai doan 2013 — 2023 la
co so dé dy bao xu hudng thay ddi dén nam
2033. Trudc tién, mod hinh xac thuc b?mg
cach st dung dit liéu sy thay d6i LULC giai
doan 2013 - 2018. Dit liéu nay lam co so dé
mo phong ban d6 LULC cho ndm 2023 (ban
dd md phong 2023). Mirc d6 chinh xac cua

Nam 2013

Nam 2018

mo hinh dy bao nay duoc danh gia dya trén
viéc so sanh ban d6 mo phong 2023 véi ban
d6 LULC 2023 duoc xay dung tir giai doan
anh vé¢ tinh.

Theo quan diém danh gid mo hinh mo
phéng cua Ruijven va cs. (2010) (duogc trich
dan béi Truong Chi Quang va cs., 2021),
néu gid tri sai s6 mo hinh mé phong so véi
trung binh quan sat nRMSE < 0,1 thi md
hinh mé phong nay duoc danh gia 1a t6t va
dugc chap nhan. Theo Xiong va cs. (2022),
chi s6 Kappa néu nho hon 0,4 thi md hinh
khong thich hop dé du bao, néu tir 0,4 dén
0,75 thi két qua & murc trung binh, va néu
16n hon 0,75 thi mo hinh du béo tdt cho su
thay d6i LULC.

3. KET QUA VA THAO LUAN
3.1. Xay dung ban d6 LULC

Ban d6 LULC cua thanh phd Dong
Ha cta nam 2013, 2018 va 2023 da duoc
xdy dung va biéu d6 thdng ké co cu dién
tich timg loai 16p phu, st dung dat ciia cac
nam tr ban d6 duoc thé hién trong Hinh 2.

Nam 2023

[ pat sxNN [l Dit ring [l Dit xay dung [ Mt nuée [ | D4t tréng

(b)

Nam 2013
11%

27%

Nam 2018

Nam 2023

Hinh 2. Ban d6 LULC (a) va co c4u dién tich tmg LULC (b) nim 2013, 2018, va 2023
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Ba ban d6 LULC cua 2013, 2018, va
2023 déu cho do chinh xac tot véi chi so
Kappa twong ung 0,77, 0,87, va 0,77, va do
chinh xdc chung twong tmg 83%, 91%, va
83%. Do d6, cac ban d6 dugc xay dung la
phu hop cho viéc danh gia sy thay do6i
LULC. So sanh v6i mdt s0 nghién ctru da
dugc cong bd khac cho thiy, két qua giai
doan trong nghién ctru nay cho d6 chinh xac
thip hon. Cu thé 1a, trong nghién ciru cua
Norovsuren va cs. (2019), d0 chinh xac 1én
dén 86,5% va 89%. Do chinh xac khong chi
phu thudc vao chét lugng anh, n6 con phu
thudc vao dic diém khu vuc nghién ciru, va

dac biét 1a phu thudc vao viéc lya chon ddi
tugng huan luyén cho mé hinh giai doan
(Colditz va cs., 2008). Viéc giai doan anh
c6 thé bi sai s6 16n khi thuét toan nhan dién
nham d6i tuong 16p phu, vi du nham 1an khi
nhan dién dat san xuat néng nghiép vao thoi
diém dé tréng giita 2 vu va dat rimg c6 16p
phu thyc vat thua thot. Dé han ché sai s6
nay, viéc lya chon d6i tuong anh dé nhan
dién (training samples) 1a rat quan trong, co
thé lya chon va tang s6 luong mau cua cac
phan 16p. Mot s6 khu vuce dat duoc san lap
mit bang dé chudn bi cho x4y dung ciing bi
giai doan sai thanh dat trng.

Bdng 2. Ma trén sai sb cua giai doan anh nam 2013, 2018, va 2023

Dit gém ) )
xuat bat bat < £
Nim LULC nong  rim  xay Mat o bat g, U ACC Kappa
X nudc  trong uracy
nghiép g  dung
(SXNN)
Dat SXNN 36 2 2 0 0 40 0.90
Dét rimg 3 51 1 1 9 65 0.78
Dét xdy dung 2 0 20 0 1 23 0.87
Mat nl}’é’c 1 0 0 5 0 6 0.83
2013 bt trong 0 1 2 0 13 16 0.81
Tong 42 54 25 6 23 150
P_Accuracy 0.86 2'9 0.80 0.83 0.57 0 0.83
Kappa 0.77
Dat SXNN 39 2 2 0 2 45 0.87
Dat rimg 0 50 0 0 3 53 0.94
bat xdy dung 3 0 30 0 0 33 0.91
Mit nude 0 0 0 5 1 6 0.83
2018  Dat trong 0 0 1 0 12 13 0.92
Tong 42 52 33 5 18 150
P_Accuracy 0.93 2_9 0.91 1 0.67 0 0.91
Kappa 0.87
bat SXNN 30 0 1 0 1 32 0.94
bat ring 1 53 2 0 5 61 0.87
bat xdy dung 2 2 30 0 1 35 0.86
Mat nuée 3 0 0 5 0 8 0.63
2023 D@t trong 1 3 3 0 7 14 05
Tong 37 58 36 5 14 150
P Accuracy 0.8l > 083 1 05 0 0.83
Kappa 0.77
3896 Nguyén Thuy Phuong va Hb Tét Uy
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Bdng 3. Dién tich cua cac loai LULC cua nam 2013, 2018, va 2023

. - £ Dién tich (ha)

Lop pht, str dung dat 2013 2018 2023
bat san xuat ndng nghiép 1.956,9 1.955,6 13714
Dit rimg 2.7475 2.302,8 2.781,7
Dit xay dung 1.344,6 1.634,5 1.829,3
Mit nuée 436,4 511,0 507,5
Dit trong 780,7 862,1 776,3
Téng 7.266,1 7.266,1 7.266,1

To6ng dién tich tu nhién ctia thanh phd
bong Ha 1a 7.266,1 ha (Bang 3) va khong
thay ddi cho ca 3 nam dugce du doan. Dua
trén viéc giai doan anh va cac cong cu tinh
toan dién tich cho timg loai dat, co thé thay
rang dién tich cua timg loai dat c6 sy thay
d6i dang ké gitra cac nam Trong d6, dét san
xudt nong nghiép theo xu hudng giam dan.
Dién tich loai dat nay giam 585,5 ha giai
doan 2013 - 2023, dac biét giai doan 2018 —

2013 - 2018

()

2018 - 2023

2023 véi 584,2 ha. Nguoc lai, dat xay dung
tang lién tuc 1&€n 484,7 ha trong 10 nam, tr
1.344,6 dén 1.829,3 ha. Sy gia tiang dién
tich dat xay dung va giam dién tich dét san
xudt nong nghiép nay 1a mot qua trinh tat
yéu, phi hop v6i xu hudng phat trién cia
thanh ph6 Pong Ha va mot s6 khu vuc khac
(Pham Hiru Ty va cs., 2021; Trinh Thi Hoai
Thu va cs., 2014).

2013 - 2023
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Hinh 3. Ban db thay d6i LULC (a) va biéu do dién tich thay d6i LULC (b) giai doan 2013-2018,
2018-2023, va 2013-2023
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Dbi voi dat rimg, két qua giai doan
anh cho thay dién tich nay c6 giam di 444,7
ha vao nam 2018, nhung bat dau ting tro lai
479,0 ha vao nam 2023. Dién tich rimg tang
nam 2023 1a két qua nd lyc ciia nganh 1am
nghiép tinh Quang Tri da cha trong thuc
hién bao vé va phuc hdi rimg ty nhién, nang
cao ning sudt va chat luong rimg trong
(QRTV, 2019). Pét chua st dung co xu
hudng giam mic du khong dang ké.

Sau thoi gian 10 nam (2013 - 2023),
dat san xuit nong nghiép chii yéu chuyén
sang dat xay dung v6i dién tich 259,8 ha,
chiém mét nira dién tich dit san xuét néng
nghiép bi giam trong giai doan nay. Dat xay
dung tdng 1én 484,7 ha trong khoang thoi
gian nay, va dién tich dat rimg tang 1é€n 34,2
ha. Nguoc lai, dién tich dat tréng giam 4,4
ha khi phan dién tich nay duoc chuyén sang
dat san xuét ndng nghiép va dit rimg trong.

Su thay doi dién tich cua céc 16p phi
1a dang ké, dac biét 1a ddi véi ring san xuat
do su khai thac va tréng tro lai sau mdi 5
ndm. Bén canh d6, cac nd lyc cua tinh
Quang Tri trong viéc phuc hoi lai cac canh
rimg tu nhién, ting chat luong va nang suit
clia rimg trong trong sudt thoi gian qua da
phuc héi lai dién tich rimg. Viéc chuyén doi
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dAt san xudt nong nghiép sang dat xay dung
nham phuc vu cho qua trinh d6 thj hoa.

3.3. Dy bio su thay déi 16p phi, sir dung
dat

M6 hinh CA-ANN chay trén phan
mém QGIS duoc huén luyén dua trén su
thay d6i cia LULC ciia nim 2013 va nim
2018. Ban d6 LULC niam 2023 tir mé hinh
CA-ANN dugc so sanh véi ban d6 LULC
nim 2023 tir giai doan anh vé tinh dé danh
gia do chinh x4c cho m6 hinh truée khi ap
dung dé du bao cho nim 2033. Két qua cho
thdy phan trim d6 chinh x4c ctia mé hinh dy
bao cho nam 2023 1a 69,3%. Mo hinh nay
cho gia tri sai s6 so v&i trung binh quan sat
nRMSE 14 0,049, t6t hon so voi két qua du
bao bang phuwong phép da tiéu chi v4i 0,052
cua Truong va cs. (2021). Khi so sanh véi
cac mo hinh CA-Markov va LCM (Land
Change Modeler) trong nghién ctu cua
Xiong va cs. (2022), mé hinh nay cho két
qua véi chi sb Kappa 1a 0,65, thap hon mo
hinh CA-Markov la 0,82 va m6 hinh LCM
14 0,78.

Nhu vay, két qua nay co thé duoc
chéap nhan dé du bao LULC trong twong lai.
Két qua khi 4p dung mo hinh CA-ANN dé du
bao LULC nam 2033 nhu dugc thiy trong
Hinh 4.

DAt
SXNN

bit
rirng

dung
Nam 2023
——Nam 2033

. (a) s . .. .(b)
Hinh 4. Ban d6 du bdo LULC nam 2033 (a) va bi€u d6 raster vé sy thay doi dign tich LULC ctia nam
2023 va 2033 (b)
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Nim 2033 dugc du doan dién tich dat
rimg va miat nudc it thay doi. Trong khi dé,
dat san xuét ndng nghié¢p duoc du doan tiép
tuc giam xudng con 1.229,7 ha, giam di
141,7 ha so v&i nam 2023. Tuong tw, mot
phﬁn dién tich dat tréng duoc dua vao khai
théac, phuc vu cho cac muc dich khac, véi
dién tich giam 166,6 ha. Dién tich dat xay
dung ting 1én 288,1 ha dugc chuyén sang tir
dat san xuat néng nghiép va dat trong.

4. KET LUAN

Nghién ctru d4 xay dung dugc ban db
LULC ctia thanh phd Dong Ha cho 3 nim
2013, 2018, va 2023 dua trén viéc giai doan
anh vé tinh (v6i d6 phan giai 30 m) bang
phuong phap Maximum Likelihood
Classification. Cac ban dd nay cho chi sb
Kappa tot v6i 0,77 va 0,87 va d6 chinh xac
chung 83% va 91%. Xu huéng thay doi
LULC 1a chuyén mot phan dat san xut
néng nghiép sang dat xdy dung. Trong do,
dat san xuat nong nghiép giam di 585,5 ha
trong giai doan 10 nam (2013-2023). Nguoc
lai, dién tich dat sir dung cho muc dich xay
dung tang 1&n 484,7 ha. Cac 16p phu con lai
c6 sy thay d6i dién tich it hon (< 72 ha). Dya
trén viéc giai doan anh, cac két cho thay
dién tich rimg tu nhién va ring san xuét da
duge tinh cha trong phuc hdi ca vé chit
luong va sb luong. Nghién ctru ciing da du
bao sy thay doi cia ban d6 LULC sau 10
nam (ndm 2033) dua trén lich sur thay doi
LULC, yéu t6 d cao va yéu to khong gian
bang md hinh CA-ANN, d¢ chinh xac ctia
mé hinh 1a 69,3% va sai s6 m6 hinh md
phong so véi trung binh quan sat nRMSE
trong nghién cuu nay la 0,049. Mac du do
chinh xac cua viéc du bao la chua cao, tuy
nhién, md hinh CA-ANN c¢6 thé dugc chap
nhian cho mé hinh dy bao LULC trong
tuong lai.

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v7n3y2023.1073

TAI LIEU THAM KHAO

1. Tai li¢u tiéng Viét

QRTV — bai phat thanh truyén hinh Quang Tri.
((28/11/2019). Nganh Lam nghi¢p Quang
Tri trong thoi ky d6i méi.
http://quangtritv.vn/tin-tuc-n3566/nganh-
lam-nghiep-quang-tri-trong-thoi-ky-doi-
moi.html. Truy cdp ngay 30/03/2023.

Truong Chi Quang, Nguyén Thi Kim Loan, Lé
Vil Bang, Pham Thanh Vii va Nguyén Hong
Théo. (2021). M6 hinh héa sy thay dbi sur
dung dit dya trén lya chon da tiéu chi:
truong hop nghién ctru ¢ huyén Tran Dé,
tinh Séc Trang. Tap chi Khoa hoc Pai hoc
Can  Tho, 57, Tr.  115-125.
https://doi.org/10.22144/ctu.jsi.2021.055.

Trinh Thi Hoai Thu, Cao Thi Didm Haing
(2014). Danh gia bién dong sir dung dat bang
phuong phap tich hgp trudce va sau phan loai
anh vién tham. T ap chi Khoa hoc Ky thuadt
Mé6 - Dia chat, (48) (Chuyén dé Po anh —
Vién tham), Tr. 58-62.

Pham Hitu Ty, V& Manh Quyén va Nguyén
Ngoc Thanh. (2021). Panh gia bién dong 16p
phu mit dat sir dung dit liéu vién tham tai
huyén L¢ Thuy, tinh Quang Binh trong gian
doan 2010-2020. Tap chi Khoa hoc Pai hoc
Hué: Nong nghiép va Phat trién Néng thén,
130(3D), Tr. 183-202.
https://doi.org/10.26459/hueunijard.v130i3
D.6223.

UBND thanh phd Péng Ha, tinh Quang Tri.
(2022). Béo cao diéu kién ty nhién thanh phd
bong Ha nam 2022.

2. Tai li¢u tiéng nuwéc ngoai

Alshari, E. A., & Gawali, B. W. (2021).
Development of classification system for
LULC using remote sensing and GIS.
Global Transitions Proceedings, 2(1), 8-17.

ESRI. (2021). Compute Confusion Matrix.
Retrieved March 2, 2023, from
https://desktop.arcgis.com/en/arcmap/latest/
tools/spatial-analyst-toolbox/compute-
confusion-matrix.htm.

Chaikaew, P. (2019). Land use change
monitoring and modelling using GIS and
remote sensing data for watershed scale in
Thailand. In L. C. Loures (Ed.). Land Use -
Assessing the Past, Envisioning the Future.
Intechopen.
http://dx.doi.org/10.5772/intechopen.79167.

Colditz, R. R., Schmidt, M., Ressl, R., Hansen,
M. C., & Dech, S. (2008). A method for
selecting training data and its effect on

3899


https://tapchidhnlhue.vn/
http://quangtritv.vn/tin-tuc-n3566/nganh-lam-nghiep-quang-tri-trong-thoi-ky-doi-moi.html
http://quangtritv.vn/tin-tuc-n3566/nganh-lam-nghiep-quang-tri-trong-thoi-ky-doi-moi.html
http://quangtritv.vn/tin-tuc-n3566/nganh-lam-nghiep-quang-tri-trong-thoi-ky-doi-moi.html
https://doi.org/10.22144/ctu.jsi.2021.055
https://doi.org/10.26459/hueunijard.v130i3D.6223
https://doi.org/10.26459/hueunijard.v130i3D.6223
https://desktop.arcgis.com/en/arcmap/latest/tools/spatial-analyst-toolbox/compute-confusion-matrix.htm
https://desktop.arcgis.com/en/arcmap/latest/tools/spatial-analyst-toolbox/compute-confusion-matrix.htm
https://desktop.arcgis.com/en/arcmap/latest/tools/spatial-analyst-toolbox/compute-confusion-matrix.htm
http://dx.doi.org/10.5772/intechopen.79167

HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256  Vol. 7(3)-2023: 3891-3900

automated land cover mapping of large
areas. IGARSS 2008 - 2008 IEEE
International Geoscience and Remote
Sensing Symposium.
https://doi.org/10.1109/IGARSS.2008.4779
778.

Eurostat. (2011). Land cover and land use. In
Eurostat regional yearbook 2011. 158-167.
Retrieved March 5, 2023, from
https://ec.europa.eu/eurostat/documents/321
7494/5728777/KS-HA-11-001-EN.PDF

Haj, F. A. E., Ouadif, L., & Akhssas, A. (2023).
Monitoring Land Use and Land Cover
Change Using Remote Sensing Techniques
and the Precipitation-Vegetation Indexes in
Morocco. Ecological Engineering and
Environmental Technology, 24(1), 272-286.

Liang, S., Cheng, J.,, & Zhang, J. (2021).
Maximum likelihood classification of soil
remote sensing image based on deep
learning. Earth Sciences Research Journal
24(3), 357-365.

Norovsuren, B., Tseveen, B., Batomunkuev, V.,
Renchin, T., Natsagdorj, E., Yangiv, A., &
Mart, Z. (2019). Land cover classification
using maximum likelihood method (2000
and 2019) at Khandgait valley in Mongolia.
IOP Conference Series: Earth Environment
Science 381 012054.
https://doi.org/10.1088/1755-
1315/381/1/012054.

Patil, M., Desai, C. G., & Umrikar, B. (2012).
Image Classification Tool for Land Use /
Land Cover Analysis: A Comparative Study
of Maximum Likelihood and Minimum
Distance Method. International Journal of
Geology, Earth and Environmental Sciences,
2(3), 189-196.

Rahman, M. T. U, Tabassum, F,
Rasheduzzaman, Md., Saba, H., Sarkar, L.,
Ferdous, J., Uddin, S. Z., & Islam, A. Z. M.
Z. (2017). Temporal dynamics of land
use/land cover change and its prediction
using CA-ANN model for southwestern
coastal Bangladesh. Environmental

3900

Monitoring and Assessment, 189(565), 1-18.
https://doi.org/10.1007/s10661-017-6272-0.
Risma, Zubair, H., & Paharuddin. (2019).
Prediction of land use and land cover
(LULC) changes using CA-Markov model
in Mamuju Subdistrict. Journal of Physics:
Conference Series, 1341(8). Retrieved

March 30, 2023, from
https://doi.org/10.1088/1742-
6596/1341/8/082033.

Rwanga, S. S., & Ndambuki J. M. (2017).
Accuracy Assessment of Land Use/Land
Cover Classification Using Remote Sensing
and GIS. |International Journal of
Geosciences, 8, 611-622.
https://doi.org/10.4236/ijg.2017.84033.

Sajan, B., Mishra, V. N., Kanga, S., Meraj, G.,
Singh, S. K., & Kumar, P. (2022). Cellular
Automata-Based Artificial Neural Network
Model for Assessing Past, Present, and
Future Land Use/Land Cover Dynamics.
Agronomy, 12(11), 2772.

Seyam, Md M. H., Haque, Md R., & Rahman,
Md M. (2023). Identifying the land use land
cover (LULC) changes using remote sensing
and GIS approach: A case study at Bhaluka
in Mymensingh, Bangladesh. Case Studies
in Chemical and Environmental
Engineering, 7, 100293.

USGS. EarthExplorer. Retrieved March 15,
2023, from https://earthexplorer.usgs.gov/.

Verma, P., Singh, R., Singh, P., & Raghubanshi,
A. S. (2020). Urban ecology — current state
of research and concepts. In VermaP., Singh
R., Singh P., Raghubanshi A.S.: Urban
Ecology. Elsevier, 3-16. Retrieved March
22, 2023, from
https://doi.org/10.1016/B978-0-12-820730-
7.00001-X.

Xiong, N., Yu, R, Yan, F., Wang, J., & Feng, Z.
(2022). Land use and Land cover changes
and prediction based on Multi-Scenario
Simulation: A case study of Qishan County,
China. Remote Sensing, 14(16), 4041.

Nguyén Thuy Phuong va Hb Tét Uy


https://doi.org/10.1109/IGARSS.2008.4779778
https://doi.org/10.1109/IGARSS.2008.4779778
https://ec.europa.eu/eurostat/documents/3217494/5728777/KS-HA-11-001-EN.PDF
https://ec.europa.eu/eurostat/documents/3217494/5728777/KS-HA-11-001-EN.PDF
https://doi.org/10.1088/1755-1315/381/1/012054
https://doi.org/10.1088/1755-1315/381/1/012054
https://doi.org/10.1088/1742-6596/1341/8/082033
https://doi.org/10.1088/1742-6596/1341/8/082033
https://earthexplorer.usgs.gov/
https://doi.org/10.1016/B978-0-12-820730-7.00001-X
https://doi.org/10.1016/B978-0-12-820730-7.00001-X

