KHOA HOC CONG NGHE

UNG DUNG CONG NGHE VIEN THAM VA GIS BANH GIA
BIEN DONG SU DUNG DAT TREN BIA BAN HUYEN
YEN KHANH, TiNH NINH BiNH GIAI BOAN 2015 - 2020

TOM TAT

Lé Thi Giang® ", Pham Thij Oanh'

Yén Khanh 12 mot huyén thuoc tinh Ninh Binh, dang c6 toc do phat trién kinh té, van ho4, do thi hoa
manh mé, nhiéu khu quy hoach dat & moéi duoc xay dung, ha tang do thi buéc dau duoc cai thien, dat

nong nghiép thu hep. Bén canh d6 viec phat trién kinh t€ nhanh da gy ra su thay déi va bién dong str

dung dat trén dia ban huyén. Muc tiéu ctia nghién ctru 1a tng dung cong nghé vién tham va GIS dé xac
dinh su bién dong st dung dat trén dia ban huyén Yén Khanh. Dt lieu anh Sentinel dugc stt dung va

phan loai bang phuong phap phan loai huéng déi tuong theo thuat toan xac suat cuc dai dua vao mau

khoa giai doan anh voéi cac loai st dung dit nong nghiép bao gom: Dat sdn xuit nong nghiép, dat xay

dung, dat mat nudc va dat trong. Tir @6, thanh lap ban dé hién trang st dung dat va bién dong st dung
dat nong nghiép giai doan 2015 - 2020 cho huyén Yén Khanh, tinh Ninh Binh. Két qua cho thiy, su
thay ddi trong giai doan 2015 - 2020 nhu sau: S dung dat san xuit nong nghiép gidm 208,88 ha, st

dung dat xay dung ting thém 256,24 ha, stt dung dat dat mat nuédc gidm 35,52 ha, sit dung dat trong

giam 11,84 ha.

Tt khoa: Vién tham, GIS, bién dong sir dung dat, Yén Khanh.

1. DAT VAN BE

Bién dong st dung dat va bién dong lop pht 1a
mot qua trinh phtc tap lién quan dén hé thong xa
hoi va hé thong tu nhién va qua trinh chuyén déi
st dung dat tir loai nay sang loai khac khong phai
1a qua trinh tuyén tinh. Tai Viét Nam néi chung va
khu vuc doéng bang song Hong (DBSH) ndi riéng,
bién dong st dung dat va bién dong 16p pht duoc
quan tam tir nhiéu nam trudc day va dudi nhiéu
goc do khac nhau. Nhimg tng dung cu thé vé
nghién cttu bién dong st dung dat da duoc ap
dung phd bién trong phan tich suy thoai tai
nguyén moi treong nhu: Xo6i mon, 1i lut,... Vi vay,
két qua dir lieu vé bién dong stt dung dat cé vai tro
quan trong dé dua ra quyét dinh ké hoach hoa va
quan ly tai nguyén [1]. Cong cu GIS va RS c6 tinh
chinh x4c va cap nhat rat cao trong phan tich bién
dong trén quy mo rong lon. Nhing thanh tyu tmg
dung GIS va RS trong Land-Use/Cover Change
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(LUC) tai Viet Nam da khang dinh trong nghién
ctru ctia Leé Thi Giang va cs (2021) [2], Nguyén
Khac Thoi va cs (2011) [3], Nguyén Xuan Trung
Hiéu (2013) [4].

Yén Khanh la mot huyén thudc tinh Ninh
Binh, dang c6 toc do phat trién kinh t€, van hoa,
do6 thi hoa manh meé, nhiéu khu quy hoach dat &
moéi duoc xay dung, ha tang do thi budc dau duoc
cai thién, dat nong nghiép thu hep. Bén canh d6
viéc phat trién kinh té nhanh da gay ra su thay déi
va bién dong st dung dat trén dia ban huyen [5].
Trong nhitng nim qua khu vuc nay da cé nhiéu
bién dong vé st dung dat nong nghiép, vi vay viec
xac dinh bién dong st dung dat bang cong cu GIS
va RS trong thoi gian tir 2015 - 2020 nhim xac dinh
duoc xu thé thay d6i, kip thoi gitip cac nha hoach
dinh chinh sach va cac nha quan ly c6 nhiing
thong tin bé ich dé duwa ra nhitng giai phap kip thoi
trong quan ly va giam sat bién dong st dung dat,
¢6 dinh huéng phuc vu cong tac quy hoach quan ly
bén vimg dat dai, ddm bao st dung dat dung muc
dich, tiét kiém, hiéu qua.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit lieu nghién ctru

Anh vé tinh dung trong nghién ctu la anh
Sentinel-2A thu nhan nam 2015 va 2020, duoc tai
truc tiép ter trang thong tin
https://scihub.copernicus.eu/ cua Hoi Khao sat
dia chat Hoa Ky (United States Geological Survey:
USGS) [6] cho khu vuc huyén Yén Khanh, tinh

Ninh Binh.

2.2. Phuong phap nghién ctu

Phuong phdp thu thap di liéu so cdp: St dung
GPS cam tay dé thu thap cac diém GCP (Ground
Conrol Points) dé phuc vu xay dung khoa giai
doan anh va danh gia do chinh xac ctia anh sau
giai doan.

Phuong phap xir ly danh vién tham: St dung
phan mém ErDAS dé xtt ly anh vién tham.

Nhap va gop anh: Cong gop cac anh don
kénh ctia vé tinh Sentinel - 2A gom kénh 2, 3, 4
va 8 thanh dut liéu da phé.

Tang cuong chat luong anh: Nhidm ting
cuong kha nang hién thi cta di liéu.

Hiéu chinh hinh hoc: Xay dung méi twong
quan gitta toa do anh do va heé toa do quy chiéu
chuén, titc 12 phai dua anh vé mot hé toa do
chuén.

Cat anh: Dua theo file ranh giéi hanh chinh
da thu thap duoc dé cat khu vuc nghién ctru.

Phan loai anh vién tham: St dung phuong
phap phan loai ¢6 kiém dinh theo thuat toan xac
suat cuc dai (Maximum likelihood).

Phuong phdp ddnh gid do chinh xdc két qua
dnh phan loai: Dé danh gia tinh chat cta cac sai

s6t pham phai trong qua trinh phan loai, nguoi ta
dua vao chi s6 Kappa (x), chi s6 ndy nam trong
pham vi tir 0 - 1 va biéu thi su giam theo ty 1é vé
sai s6 duoc thuc hién bang mot yéu té phan loai
hoan toan ngau nhién [7], [8]. Chi s6 k dugc tinh
theo cong thic sau:

r r
NZ Xig — Z (X,
_ =l i=1

K= -
N2 - Z(xi+'x+i)
i=1

Trong d6: N 1a téng s6 diém 14y mau; r 1a so
l6p doi teong phan loai; xii 1a s6 diém thuc dia
dung trong 16p tht 1; xi+ 1a téng diém thuc dia
ctia 16p thtt i ctia mau; x+i 1a téng diém thuc dia
cua 16p thir i sau phan loai.

Ngoai chi s6 Kappa, o chinh x4c trong phan
loai con duoc danh gia dua vao ma tran sai so,
ma tran nay duwoc so sanh trén co sé tung loai
mot. Ma tran sai s6 1a ma tran vuong voi cac gia
tri hang va cot biéu thi s6 luong mau cda ting
16p phan loai. Dir liéu trén hang thé hién kiém
tra, dit liéu trén cot thé hién két qua phan loai
kiém tra. Dt liéu hang chéo 1a di liéu phan loai
dang cua timg 16p, cac dit lieu con lai 1a s6 diém
bi phan loai nham sang lop khac.

Phuong phap phan tich khong gian trong GIS:
St dung phan mém ArcGIS tién hanh xay dung
ban d6 hién trang st dung dat va ban do bién dong
16p phu thuc vat.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thu thap anh va hiéu chinh anh

Céc thong tin chi tiét vé anh duoc thé hién &
bang 1.

Bang 1. Thong tin anh vién tham sir dung

Thong tin Nam 2015 Nam 2020
M hieu 4nh S2A_MSIL1C_20150419T085601_A S2A_MSIL1C_20200428T032
' 004305_T48QXH_N0201 541_N0209_R018_T48QXH
Ngay chup 19/4/2015 28/4/2020
Do phan giai 10 10
Kénh phé 4 4
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Thong tin Nam 2015 Nam 2020
Ludi chiéu UTM UTM
Datum WGS-84 WGS-84

Ghi chi: Cidc cdnh dnh thu thap déu chup vao thoi diém thdng 4 trong nam.

Nhap va gop anh: Do dir liéu anh vé tinh
Sentinel-2 khi tai vé 1a cac anh don kénh, nén phai
tién hanh cong gop cac keénh anh dé thuan tién
cho viéc xtt ly anh va hé tro tot hon trong qua trinh
giai doan. Voi Sentinel-2A lua chon kénh 2, 3, 4 va
8 dé tién hanh cong gop. Viéc cong gop cac kénh
anh duoc thyc hién trén phan mém ErDAS

Tang cuong chat lwong dnh: Dé tang cuong
chiat lwong 4anh st dung cong cu Adjust
Radiometry, viéc tang cuong chat lugng 4nh nhim
tao ra anh c6 chat luong tot hon, tang tinh dé doc,
dé hiéu caa anh phuc vu cho cong tac giai doan
anh.

Nian chinh hinh hoc: Thuc chat cta viéc nan
chinh hinh hoc 13 dua anh vé hé toa do quy chiéu
can thanh lap ban d6 dong thoi loai bod cac sai s
hinh hoc, sai s6 do chénh cao dia hinh,...

Anh ve tinh nam 2015 va nam 2020 déu da
duoc hiéu chinh phé va hiéu chinh hinh hoc chinh
xac vé hé toa do WGS 84, mui chiéu 48, phép
chiéu UTM. Vi vay khong can phai qua cac buoc
hiéu chinh phé va hiéu chinh hinh hoc.

Cat dnh: Sau khi gop cac kénh anh don voi
nhau ta tién hanh cat anh theo ranh gi¢i hanh
chinh khu vuc huyén Yén Khanh, tinh Ninh Binh.
Tt ban d6 ranh giéi hanh chinh huyén Yén Khanh,
tinh Ninh Binh c6 dinh dang *.shp v6i hé toa do
quoc té WGS-84, phép chiéu UTM va mui chiéu
48, tién hanh chuyén ddi sang dinh dang *aoi, trén
thanh cong cu Raster ta st dung cong cu Create
Subset Image dé cit anh

3.2. Xay dung khéa giai doan

Cac khoéa giai doan anh duoc xay dung cho
cac loai dat sau: D4t san xudt nong nghiép, dat xay
dung, dat mat nudc, dat trong.

Qua trinh xay dung khoa giai doan anh vé tinh
duoc thuc hién bang viec khao sat thuc dia cung
voi GPS cim tay. Sau khi cai dat hé toa do WGS -
84 cho GPS cam tay, v6i @6 chinh xac 1- 10 m, tién
hanh di thuc dia cho cac loai hinh 16p pha da xac
dinh & trén. Két qua xay dung khoa gidi doan dé
thé hién trong bang 2.

Bang 2. Két qua khoa giai doan anh

STT Loai dat Anh nam 2015
1 bat san xuat nong
nghiép
2 bat xay dung
3 bat mat nuodc
4 bat trong
76

Anh thuc dia

Anh nam 2020
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Tinh chat phitc tap hay muc do bién déi gia tri
giita cac diém anh trong cung mot doi tuong anh
duoc thé hién bang chi s6.... sau phan loai, dao
dong tr 0,251 — 0,731 (thuwong titr 0,3 — 0,5), cao
nhat thuoc dat khac (0,734), con lai déu < 0,563.

3.3. Két qua giai doan dnh

(@

St dung b6 khoa giai doan cung véi su tro
giup ctia phan mém ErDAS @é tién hanh phan loai
anh st dung coéng cu Supervised Classification.
Phuong phap duoc lua chon trong qua trinh phan
loai 1a phuong phéap x4c suat cuc dai. Két qua phan
loai duoc thé hién trong hinh 1 va 2.

i=f

(b)

Hinh 2. K&t qua sau khi phan loai anh (a) va loc nhiéu anh Sentinel-2 nim 2020 (b)

bé danh gia do chinh xac phan loai anh
Sentinel-2 ndm 2015 va nam 2020 tién hanh diéu
tra toa do bang thiét bi do GPS cam tay cia hang
Garmin da duogc cai dit he toa do quoc té WGS-84,
phép chiéu UTM, mui 48 ra thuc dia doi soat voi
két qua phan loai cung véi phéng van nguoi dan dé
xac dinh loai hinh st dung dat vao thoi diém nam
2015 va nam 2020 két hop ban db hién trang st

dung dat ctia 2 giai doan dé xay dung file toa do
danh gia d6i voi nam 2015 co6 dang *.txt
(toa_do_danh_gia_2015.txt) v6i 108 diém toa do;
nam 2020 co dang * txt
(toa_do_danh_gia_2020.txt) v6i 106 diém toa do.

Két qua danh gia do chinh xac phan loai anh
Sentinel-2 nam 2015 duoc thé hién & bang 3.

Bang 3. Ma tran sai s6 phan loai anh nim 2015

b6 chinh xac
Lop phan loai @ #)] 3 @ Téng | phan loai kiém
ching (%)
bat san xudt nong nghiép (1) 34 1 0 0 35 97,14
bat xay dung (2) 1 37 1 0 39 94,87
bat mat nuoc (3) 1 0 20 0 21 95,24
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Do chinh xac
Lop phan loai (6} #)) ®)) (€] Téng | phan loai kiém
ching (%)
Dat trong (4) 0 0 0 13 13 100,00
Téng 36 38 21 113 108
Do chinh x4c phan loai timg 16p (%) 94,44 | 97,37 | 95,24 | 100,00
Do chinh xac: 96,30% Chi s6 Kappa: 0,95

+ D4t san xuit nong nghiép (Dat san xuat
nong nghiep) c6 35 diém GPS thi dung 34 diém, co
1 diém bi 1an sang dat xay dung;

+ Dat xay dung (Dat xay dung) c6 39 diém

+ Dat mat nuéc (Mat nuoc) c6 21 diém GPS
thi dung ca 20 diém, c6 1 diém lan sang dat san
xuat nong nghiép;

+ Dat trong (Dat trong) c6 13 diém GPS thi

g ) i ~ dung 13 diém.
GPS thi dang 37 diém, cé 1 diém bi lan sang dat — Do chinh xac toan cuc 1a 96,30% va chi so
mit nudc, 1 diém lan sang dat san xuat nong Kappala 0,95.
nghiép; Két qua danh gia do chinh xac phan loai anh
Sentinel-2 nam 2020 duoc thé hién & bang 4.
Bang 4. Ma tran sai s6 phan loai anh nim 2020
. Do chinh xac phé
Lop phan loai W | @ | @ | @ |Tong | oo traePuen
loai kiém ching (%)
bat san xuat nong nghiép (1) 35 0 0 0 35 100,00
bat xay dung (2) 1 35 1 1 38 92,11
bat mat nuoc (3) 0 0 25 0 25 100,00
bat trong (4) 0 0 0 7 7 100,00
Téng 37 35 26 7 106
Do chinh xac phan loai tu
0 chinh xac phan loattimg 1 g, 59 1 100,00 | 96,15 | 87,50
16p (%)
Do chinh xac: 96,23% Chi s6 Kappa: 0,94

+ D4t san xuit nong nghiép (Dat san xuat
nong nghiep) c6 35 diém GPS thi dung 35 diém.

+ Dat xay dung (Dat xay dung) c6 38 diém
GPS thi dang 35 diém, c6 1 diém bi 1an sang dat
mat nudc, 1 diém 1an sang dat trong.

+ Dat mat nuoc (Mat nuoc) cé 25 diém GPS
thi ding ca 25 diém.

+ Dat trong (Dat trong) c6 7 diém GPS thi
dang 7 diém.

— Do chinh xac toan cuc 1a 96,23% va chi so
Kappa 1a 0,94.

78

3.4. Két qua thanh 1ap ban @ hién trang sir
dung dit néng nghiép

Tt ban d6 phan loai anh vién tham, tién hanh
xay dung ban do hién trang st dung dat cho huyén
Yén Khanh tai 2 thoi diém nam 2015 va nam 2020
dudi su hd tro ctia phan mém ArcGIS. Két qua
duoc thé hién & hinh 3.

Tt cac ban d6 & hinh 3 da xac dinh duogc dién

tich cta cac loai stt dung dat duoc thé hién & bang
5.
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Hinh 3. Ban d6 hién trang 16p pht thuc vat huyén Yén Khanh nam 2015, nim 2020

Bang 5. Thong ke dién tich cac loai 16p pht stt dung dat

STT Loai dat Ma loai dat Dién tich (ha) Tile%
Nam 2015
1 | Dat san xuat nong nghiép LUC, LUK 14.276,26 100,00
2 bat xay dung HNK 8.912,40 62,43
3 bat mat nuoc CLN 3.971,49 27,82
4 bat trong RDD, RPH 1.292,07 9,05
Nam 2020
1 bat san xuat nong nghiép LUC, LUK 14.276,26 100,00
2 bat xay dung HNK 82.703,52 60,96
3 | bat mat nuéc CLN 4.227,73 29,61
4 bat trong RDD, RPH 1.256,55 8,80

3.5. Bién dong sir dung dat giai doan 2015 -

2020

Stt dung cac céng cu phan tich khong gian ctia

hién trang st dung dat tai cac thoi diém dé xay

dung ban d6 bién dong st dung dat nong nghiép

phan mém ArcGIS tién hanh chong xép cac ban do

giai doan 2015 - 2020.
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Hinh 4. So 6 bién dong sir dung d4t huyén Yén Khanh giai doan 2015 - 2020
Bang 6. Bién dong cac loai st dung dat giai doan 2015 - 2020
o L Tang (+)
L . Dién tich nam 2015 | Dién tich nam 2020 - ’
Loai st dung dat giam (-)
(ha) (ha)
(ha)
Tong 14.276,26 14.276,26 0,00
bat san xuat nong nghiép 8.912,40 8.703,52 -208,88
bat xay dung 3.971,49 4.227,73 256,24
bat mat nuoc 1292,07 1256,55 -35,52
bat trong 100,3 88,46 -11,84

Bang 6 cho thdy, dit san xuat nong nghiép,
dat mat nuoc, dat trong giai doan 2015 — 2020 giam
lan luot 208,88 ha, 35,52 ha, 11,84 ha nhung dat
xay dung tang 256,24 ha. Diéu nay cho thay, co sy

80

dich chuyén co cau trong cac loai dit cia huyen
Yén Khanh. Dic biét 1a dat xay dung ting cho
thdy, huyén dang trong qua trinh phat trién do thi
héa va cong nghiép hoa.
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Hinh 5. Biéu d6 bi€n dong cac loai st dung dat giai doan 2015 - 2020

Dé lam ro nguyén nhan bién dong cac loai
16p pht trong giai doan 2015 - 2020, d4 tién hanh

xay dung ma tran bién dong cac loai hinh lop
pht nhu & bang 7.

Bang 7. Ma tran bién dong céc loai st dung dat giai doan 2015 - 2020

bat san Bién
o , xuat batxay | Patmat | bat | Cong dong Téng nam
Loai hinh 16p pha . , o . _
noéng dung nudc trong | giam tang, 2015
nghiép gidm
Dat s3 at no
At SAanXUALNONE | g 63472 | 267,31 485 | 552 277,68 | 20888 | 891240
nghiép
bat xay dung 36,41 | 3.904,84 22,34 79| 66,65 256,24 3.971,49
bat mat nuoc 28,82 33,26 | 1.227,05 2,94 | 65,02 -35,52 1.292,07
bat trong 3,57 22,32 2,31 | 72,10 28,2 -11,84 100,30
Cong tang 68,80 | 322,89 29,5 | 16,36 | 437,55 0,00
Téng nam 2020 8.703,52 | 4.227,73 | 1.256,55 | 88,46
Bang 7 cho thiy: ha, dat mat nuéc 33,26 ha, dat trong 22,32 ha, dé

Dién tich dat san xuit nong nghiép giam
277,68 ha, do chuyén sang dat xay dung 267,31 ha,
dat mat nuoc 4,85 ha, sang dat trong 1a 5,52 ha.
Bén canh do, dién tich dit san xuit nong nghiép
tang 68,80 ha, do chuyén sang tir diat xay dung
36,41 ha, dat mat nudc 28,82 ha, dat trong 3,57 ha
(do dac dia chinh dat nong nghiép nam 2017).

Dién tich dit xay dung tang 322,89 ha, do
chuyén sang tir dat san xuit nong nghiép 267,31

thuc hién cac cong trinh, du an phuc vu phat trién
kinh té - x4 hoi nhu: Xay dung cac co s& san xuat
kinh doanh phi nong nghiép, xay dung ha tang ky
thuat, cac khu ddu gia dat 6,.... Bén canh d6, dién
tich dat xay dung da giam 66,65 ha, do chuyén
sang dat san xuat nong nghiép 36,41 ha, dat mat
nuoc 22,34 ha, dat trong 7,9 ha.

Dien tich d4at mat nuéc tang 29,5 ha, do
chuyén sang tir dat san xudt nong nghiép 4,85 ha,
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dat xay dung 22,34 ha, dat trong 2,31 ha (do cap
nhap lai tir ban dé dia chinh nam 2017). Bén canh
do, dién tich dat mat nudc da giam 65,02 ha, do
chuyén sang dat san xuit nong nghiép 28,82 ha,
dat xay dung 33,26 ha, dat trong 2,94 ha.

Dién tich dat trong gidm 28,20 ha, do chuyén
sang dat san xuit nong nghiép 3,57 ha, dit xay
dung 22,32 ha; dat mat nudc 2,31 ha. Bén canh do,
dien tich dat tréng ting 16,36 ha, do chuyén sang
tir dat san xuat nong nghiep 5,52 ha, dat xay dung
7,90 ha, dat mat nuéc 2,94 ha.

4. KET LUAN

Ttr anh Sentinel-2A tai thoi diém nam 2015 va
nam 2020 ctia huyén Yén Khanh, tinh Ninh Binh
da xay dung duoc tap mau gidi doan cho 4 loai
hinh st dung dat gdm: Dat san xuat nong nghiép,
dat xay dung, dat mat nuoc va dat trong & khu vuc
nghién ctu v6i d6 chinh xac sau phan loai nam
2015 1a 96,30% va nam 2020 1a 96,23%; chi s6 Kappa
tuong tng la 0,95 va 0,94.

Bang tmg dung vién tham va GIS da xay dung
duoc 2 ban d6 st dung dat nam 2015 va nam 2020
va 1 ban d6 bién dong st dung dat giai doan 2015 -
2020. Trong giai doan bién dong nay chu yéu la sy
giam sut clia céc loai dat san xuat nong nghiép, dat
mat nuoc, dong thoi cho thay, su phat trién nhanh
ctia dat xay dung. Cu thé su thay d6i trong giai
doan 2015 - 2020 nhu sau: Str dung dat san xuat
nong nghiep giam 208,88 ha, stt dung dat xay dung
tang thém 256,24 ha, st dung dat mait nudc gidm
35,52 ha, str dung dat trong giam 11,84 ha.

Két qua nghién ciu cho thdy, nhitng wu diém
ctia phuong phap danh gia bién dong st dung dat
bing cong nghé vién tham va GIS 1a nhanh gon,
tinh cap nhat bién dong cao va két qua hoan toan

c6 thé hé tro tot cho cong tac quan ly dat dai.
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KHOA HOC CONG NGHE

APPLICATION OF REMOTE SENSING AND GIS TECHNOLOGY ASSESSMENT OF
LAND USE CHANGES IN YEN KHANH DISTRICT, NINH BINH PROVINCE
PERIOD 2015 - 2020

Le Thi Giang', Pham Thi Oanh’
Vietnam National University of Agriculture
Summary

Yen Khanh is a district in Ninh Binh province, which is experiencing strong economic, cultural and
urban development, many new residential land planning areas have been built, urban infrastructure
has been initially improved, and agriculture shrinks. Besides, the rapid economic development has
also caused the change and fluctuation of the land cover in the district. The objective of the study is to
apply Remote Sensing and GIS technology to determine the land cover change in Yen Khanh district.
Landsat image data is used and classified by object - oriented classification method according to
Maximum Likelihood algorithm based on the interpretation key pattern with agricultural land use
types including: Agricultural land, land construction, water surface land and bare land. From there, a
map of the current status of land use changes in agricultural land use in the period 2015 - 2020 was
established for Yen Khanh district, Ninh Binh province. The results show the change in the period
2015 - 2020 as follows: Agricultural land cover decreased by 208.88 ha, construction land cover
increased by 256.24 ha, water surface cover decreased by 35.52 ha, bare land cover decreased by 11.84
ha.

Keywords: Remote Sensing, GIS, Land cover/use change, Yén Khanh.
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