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TOM TAT

Ban d6 bién dong rung co6 vai trd quan trong trong viéc danh gia thuc trang rig va hiéu qua cong tac quan ly
rung ciia moi dia phuong. Trong bai bao nay, ching t6i sir dung anh vé tinh Landsat 8 va chi s6 thuc vat khac
biét chuan (NDVI) dé xay dung ban dd thay doi rimg & tinh Bac Giang trong khoang thoi gian 2017-2018. Két
qua nghién cuu da xac dinh duogc: dién tich rung ting cuong chét luong 1a 11.338 ha, dién tich rung on dinh 1a
161.335 ha, dién tich suy thodi rimg 14 496 ha va dién tich mat ring 1a 574 ha. Chi s6 Kappa danh gia do chinh
xac st dung anh Landsat 8 dé 1ap ban d6 thay doi rimg 1a 0,85. O tinh Bic Giang, dién tich rimg trong (chiém
61%) cao hon dién tich rimg tw nhién (chiém 31%). Do d6, viéc sir dung anh vé tinh dé xdy dung ban db thay dbi
rimg khong chi hd tro lyc lugng kiém 1am trong viéc giam sat va cap nhat dién bién rimg ma con c6 thé gop phan
nang cao hidu qua cong tac quan 1y tai nguyén rimg theo hudng bén virng trén dia ban tinh Bic Giang.

Tir khéa: Giam sat rirng, NDVI, Landsat 8, mit rirng, suy thoai rirng.

1. PAT VAN PE

Trong cong tac quan 1y bao vé phat trién rimg
c6 mot nhu cau thyc té vé thanh 1ap ban do thay
d6i rimg véi viée st dung anh vé tinh. Nhiéu
nghién ctru trong qua khir da cho thdy, anh vé
tinh két hop v6i hé thong thong tin dia 1y duoc
ap dung c6 hidu qua trong viéc xay dung ban d6
thay ddi rung nhu: Amani, M. va cdng su
(2019), Dangia, N. M. va cong su (2020),
Nguyén Hitu Hai va cong su (2019), Tran Thu
Ha va cong sy (2016). Nhiéu nghién ctru ciing
da sir dung cac chi s6 vién tham dé xay dung
ban db thay ddi rimg, c6 thé ké dén nhu: Liu, L.
va cong su (2013), Shen, W. va cong su (2019).
Trong nhitng nim gan day, di co mot sd két qua
nghién ctru ¢ Viét Nam da st dung chi s6 vién
tham dé phat hién cac thay dbi rimg 1am co s
cho viéc 1ap ban d6 thay ddi ring tir anh vé tinh
nhu: Nguyén Thanh Hoan va cong sy (2017),
Lé Tuén Anh va cong sy (2018), Nguyén Hai
Hoa va cong sy (2018), Phung Van Khoa va
cong su (2019, 2020), Nguyén Vin Thi va cong
su (2020).

Theo Quyét dinh s6 2372/QD-UBND ngay
31 thang 12 nim 2015 cua Uy ban nhan déan tinh
Bic Giang phé duyét két qua kiém ké rimg, tong
dién tich rimg va dat 1am nghiép cua tinh 13
173.636,61 ha, trong d6: tong dién tich dat c6
rung la 141.959,56 ha, (60.244,46 ha rung tu
nhién va 81.715,10 ha rimg trong); dién tich dat

chua c6 rimg: 31.677,05 ha (14.477,50 ha dat da
trong nhung chua thanh rimg; 429,23 ha dét
tréng c6 ciy gd tai sinh; 10.431,64 ha dét trong
khong c6 ciy gd tai sinh; 4.334,33 ha dat nong
nghiép va 2.004,35 ha dét khac). Dién tich rimg
phan bd chinh tai 5 huyén (Luc Nam, Luc Ngan,
Son Dong, Yén Diing va Yén Thé) vai tong dién
tich dat ¢ rimg la 137.449,98 ha chiém 79,16%
tong dién tich dat c6 rimg cua toan tinh. Do che
phu rimg tinh Bic Giang nam 2015 1a 36,44%
(chua tinh dién tich dat dd trong nhung chua
thanh rung).

Trude day, ban do thay d6i ring thuong chi
dugc xay dung nham muc tiéu danh gia thuc
trang rung va hiéu qua cong tadc quan ly rung
trong mot khoang thoi gian dai trong qué khu:
thuong 1a giai doan tr 5 nam, 10 ndm va tham
chi 1au hon ntra. Vo1 su phat trién manh mé cua
cong nghé vién tham nhu hién nay thi ban d6
thay d6i rimg da c6 thé dugc thanh 1ap trong mot
khoang thoi gian ngin hon dé gop phan nang
cao hi¢éu qua quan Iy rirng. Muc ti€u ctia nghién
ctru nay la xac dinh dugc nhimg thay doi rimg
trong khoang thoi gian (2017-2018) tai tinh Bic
Giang. Pau tién, ban d6 thay doi rimg dugc
thanh 1ap voi viéc st dung anh vé tinh Landsat
8. Sau do, sir dung dir liéu vé nhiing thay d6i
rimg da thu thap tai dia phuong dé danh gia do
chinh x4c cta két qua nghién ctru. Két qua cua
nghién ctru nay c6 y nghia ung dung thuc tién
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trong cong tac cap nhat dién bién rimg cia luc
lwong kiém 14m & tinh Bic Giang.

2. PHUONG PHAP NGHIEN CUU

2.1. DPoi twgng va pham vi nghién ciru

Déi twgng nghién ciru bao gdm 4 kiéu rimg:
rung ty nhién 14 rdng thuong xanh, rung tu
nhién hon giao go-tre nira, ring tre ntra va ring
trong tai tinh Bic Giang.
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Hinh 1. So dd ddi twong va khu vuc nghién ciru

2.2. Anh vé tinh sir dung trong nghién ciru
Trong nghién ctru nay, anh vé tinh Landsat
8/SR dugc st dung. Anh da dugc xir 1y vé phan
xa phd bé mit (Surface Reflectance-SR) trong
Google Earth Engine (GEE). Anh vé tinh duogc
lga chon theo 2 giai doan: giai doan dau bao

gdm cac canh anh c6 thoi gian chup anh tir
04/01/2017 dén 10/04/2017 va giai doan sau co
thoi gian chup 4anh tr 06/10/2018 dén
23/11/2018. Céc canh anh dugc su dung trong
nghién ctru chi tiét tai Bang 1.

Bang 1. Dir li€éu anh Landsat 8 sir dung trong nghién ciru

TT Loai anh M3 anh Théi gian Ty (lf;’/‘;‘ay
(1]
I Landsat 8/SR LCO8_126045 20170104 04/012017 18,65
2 Landsat 8/SR LCO8_126045 20170410 10/04/2017 15,77
3 Landsat 8/SR LCO8_126045 20181006 06/10/2018 1,05
4  Landsat 8/SR LCO8_ 126045 20181123 23/11/2018 3121

2.3. Phwong phap 1ap ban do thay ddi rirng
Phuong phap xdy dung ban do bién dong
rung trong nghién ctru ndy dugc mo ta trong so

Nguon: Google Earth Engine

dd quy trinh 14p ban d6 thay d6i rimg tir anh vé
tinh (Hinh 02) véi cac budc cu thé nhu sau:
- Lua chon va tai anh v¢ tinh Landsat 8/SR:
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chiing t6i st dung chuong trinh Google Earth
Engine va thuat toan tinh chi s6 anh chi sb thuc
vét khac biét chuan hoa (NDVI) dé xay dung
anh chi s6 thuc vat NDVI. Lua chon anh chi sd
thuc vat ¢ ty 1¢ may thap nhat (dudi 31,21%)
trong khoang thoi gian nghién ctru dé tai anh vé
may tinh, phuc vu cho cac budc tinh toan tiép
theo. Viéc lwa chon GEE dé tai anh vé tinh thay
vi sir dung cac phuong phap khac nhu str phan
mém QGIS hoac tur website
https://earthexplorer.usgs.gov do anh v¢ tinh tur
ngudén GEE di dugc xir Iy phan xa bé mit nén
giam duoc cac bude xir 1y anh ban dau.

- Tinh toan anh chi sé6 KB: st dung phan
mém ArcGIS 10.5 va ap dung chi s6 KB (Phung
Vian Khoa va cong su, 2019 va 2020) dé tinh chi

s6 KB theo chi s6 NDVI nhu sau:
KB =100 * (T1-T2)/T1 (1)
Trong d6: T1 1a gia tri NDVI tai thoi diém
trudce; T2 1a gid tri NDVI tai thoi diém sau.
Chi s6 NDVI dugc xac dinh theo cong thirc:
NDVI = (Bandyir — Bandswir) )

(Bandpyr + Bandswr)

D4i v6i anh Landsat 8, Bandnir (kénh cén
hdng ngoai) 1a Band 5 va Bandrep (kénh do) 1a
Band 4.

- Phén loai chi s6 KB phuc vu xay dung ban
d6 thay dbi rimg: Sir dung phan mém ArcGIS
10.5 dé phan loai 16p ban db anh gia tri KB dé
xé4c dinh cac thay doi rimg theo cac ngudng gia
tri KB nhu sau:

Bing 2. Phin loai nguéng chi s6 KB theo cic loai thay doi rirg

TT Loai thay doi rimg Nguéng KB
1 Rung tang cuong chat lugng -40 dén -10
2 Rimg khong doi -10 dén 10
3 Suy thodi rimg 10 dén 40
4 Mitrimg 40 dén 100

Landsat 8/SR
' l
NDVI-2017 NDVI-2018
Tinh toan chi s6 KB
KB
Landsat 8
Phén Loai chi so KB

)

Bin dd thay dbi rimg
Landsat 8

Hinh 2. So' dd quy trinh 1ap bén dd thay ddi rirng tir nh vé tinh

2.4. Panh gia d chinh x4c ban d6 thay ddi
rung
Dé danh gia do chinh x4c ctia ban d thay d6i

rung dugc 1ap tir &nh v¢ tinh Landsat 8, nghién
ctru lua chon ngﬁu nhién 20 mau cho mdi loai
thay doi rimg: ring ting cudng chat luong, rimg
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6n dinh, suy thodi rimg va mét rimg tir ngudn co
so theo ddi dién bién rimg cta Chi cuc Kiém
lam tinh Béc Giang trong khoang thoi gian tir
2017-2018 dé kiém chimg két qua xac dinh céc

thay d6i rimg tir anh vé tinh (Hinh 3). St dung
ma tran thay doi va chi s6 Kappa dé danh gia do
chinh x4c ctia ban d6 thay di rimg.

#SS Chi d3n

S

Chi s6 Kappa (K) dugc tinh theo cong thirc sau:
?=1 X ii —

Hinh 3. So' dd vi tri cac diém 1dy miu kiém chirng

8 o Vijtri 13y m3u kiém chimg |

[ Ranh gidi tinh

i=1(Xiy * Xyp)

K =

NZ — ?:1(Xi+ * Xii)

Trong d6: r 1a sé lwong cot trong bang ma
tran, X;i 13 tong s6 mau quan sat duoc tai hang i
va coOt i (trén dudng chéo chinh), X+ 1a tong s6
mau quan sat dugc tai hang thir i, X+ 1a téng s6
mau quan sat duoc tai cot thir i, va N 1a téng )
mau kiém ching trong ma tran. Hé s6 Kappa
nam trong khoang tir 0 dén 1, trong d6: K>0,8
(d0 chinh xac cao), 0,4<K<0,8 (dd chinh xéc
vira phai) va K<0,4 (46 chinh xac thap).

3. KET QUA VA THAO LUAN
3.1. Hién trang rirng khu vuc nghién ciru

Theo ban d6 cip nhat dién bién rimg tinh Bic
Giang (Chi Cyc Kiém 1am tinh Bic Giang), tong
dién tich ring va dit 1am nghiép nim 2018 cta

tinh 12 173.960 ha, trong d6: dién tich dat 1am
nghiép c6 rimg 1 146.610 ha (chiém 84%) va
dién tich dat chua co rimg 1a 27.350 ha (chiém
16%). Di¢n tich rung tu nhién c6 dién tich
56.601 ha (chiém 39%) va dién tich rimg trong
1 90.009 ha (chiém 61%) trong tong dién tich
dat 1am nghiép c6 rimg. Dién tich rimg phong
ho 14 19.374 ha (chiém 13%), dién tich rirng dac
dung 13 12.921 ha (chiém 8%) va dién tich rimg
san xuat 1a 101.556 ha (chiém 69%) trong tong
dién tich dat c6 rimg. Dién tich rimg chi tiét theo
trang thai va chirc nang ring nam 2018 cua tinh
Bic Giang dugc thé hién trong bang 3.
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Biang 3. Dién tich rirng tinh Bic Giang nim 2018 theo trang thai va chic niing rirng

Pon vi tinh: ha

Trong quy hoach 1am nghiép

(oA 2 ; < Ngoai quy
TT Trang thai rirng Tong Téng PhoAng biac Sin xust hoach LN
ho dung
A Dién tich dit c6 rirng 146.610 133.852 19.374 12.921 101.556 12,758
I Rirng tw nhién 56.601  52.065 14.792 12.424  24.849 4,536
1  Rung LRTX giau 3220 3218 4 2357 857 1
2 Rung LRTX trung binh 13.089  12.334 754 5.734 5.845 756
3 Rung LRTX nghéo 16779 14629 5892  1.486 7.251 2.150
4 Rung LRTX nghéo kiét 4815 3242 664 339 2239 1.573
5  Rimg LRTX phuc hdi 17.746  17.690  7.065  2.093 8.532 56
6  Rung hon giao gd-tre nta 948 948 411 411 125
7  Riing hdn giao tre nira-gd 5 5 1 4
II  Rirng trong 90.009 81.787  4.582 497  76.708 8.222
8  Ruimg trong gb 83291  75.195 4378 485  70.331 8.097
9  Rung trdng tre nira 17 17
10  Rumg trong khac 6.701 6.592 204 12 6.376 109
B  Dién tich dat chwa c6 rirng 27.350 19.859 1.710 380  17.769 7.491
11 Rung trong chua thanh ring 13737  12.745 480 12.265 992
12 Dét trdng co cay gb tai sinh 332 317 124 43 150 16
13 Dét trong khong c6 cay g tai sinh 7.324 6.765  1.097 337 5.331 559
14  Dat trong cAy ndng nghiép 3.995 15 8 7 3.980
15 Matnudc 453 0 453
16 Dt khac 1.508 17 1 16 1,491
Tong dién tich rumg 173.960 153.711 21.084 13301 119.325 20.249

va dét 1Am nghigp

Trong tong sd 146.610 ha dién tich dat 1am
nghiép c6 ring cua tinh Bic Giang, rimg tu
nhién 14 rong thudng xanh c6 dién tich 1a 55.649
ha (chiém 38%), rimg hdn giao gd-tre nira co
dién tich 12 953 ha (chiém 1%) va dién tich rimg
tréng gd 1a 90.009 ha (chiém 61%). Dién tich
dat 1am nghiép c6 rimg tap trung nhiéu nht tai
4 huyén (chiém 96%): huyén Son Pong véi

Nguon: Chi cuc Kiém lam tinh Bac Giang (2019)

61.718 ha (chiém 42%), tiép theo dén huyén
Luc Ngan c6 dién tich ring 13 44.056 ha (chiém
30%), ké tiép 1a huyén Luc Nam c6 dién tich
rumg 13 21.716 ha (chiém 15%) va huyén Yén
Thé c6 dién tich rimg 13 13.516 ha (chiém 9%).
Téng dién tich rimg cta cac huyén con lai chiém
4%. Dién tich rimg cua tinh Bac Giang chi tiét
theo tirng huyén tai bang 4.

Bing 4. Dién tich rirng tinh Bic Giang nim 2018 phén theo don vi hanh chinh huyén

Pon vi tinh: ha

Dién tich dét c6 rirng

TT Tén huyén Ig:gg Téng Rirng gb Rirng hén giao Rirng C?;r:gco
) LRTX go-tre nira trong

1  Hi¢p Hoa 205 152 152 53
2 Lang Giang 2.242 1.907 1.907 335
3 Luc Nam 27.174 21.716 8.124 13.593 5.458
4 Luc Ngan 52.235 44.056 12.626 31.430 8.179
5 Son bong 70.412 61.718 33.946 953 26.820 8.694
6 TanYén 1.543 1.122 1.122 420
7  Viét Yén 1.258 1.051 1.051 207
8  Yén Diing 2.024 1.245 1.245 779
9  Yén Thé 16.651 13.516 954 12.563 3.134
10 TP. Bic Giang 216 126 126 91
Tong cong 173.960  146.610 55.649 953 90.009 27.350

Nguon: Chi cuc Kiém lam tinh Bac Giang (2019)
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3.2. Két qua x4c dinh nhirng thay doi rirg
va ban d6 bién dong rirng

Nghién ctru da stir dung anh v¢€ tinh Landsat
8/SR d¢ xé4c dinh nhiing thay doi rimg trén dia

ban tinh Bic Giang trong khoang thoi gian tir
04/01/2017 dén 23/11/2018, két qua nghién ctru
duoc thé hién trong bang 5.

Bang 5. Két qua phén tich nhirng thay ddi rirng tir anh vé tinh Landsat 8
tai khu vuc nghién ciru

Pon vi tinh: ha

Rirng tang Lz ‘s A
TT Huyén Tong cong  cuwdong chit Rm_lg on Suy‘ thoai 1\‘/Iat
dinh rung rung
lugng
1 Hiép Hoa 205 1 198 6
2 Lang Giang 2.242 46 2.120 21 55
3 Luc Nam 27.174 3.109 23.964 74 27
4 Luc Ngan 52.235 3.796 47.874 171 395
5  SonDong 70.412 3.939 66.301 114 58
6 Tan Yén 1.543 10 1.517 8 8
7 Viét Yén 1.258 43 1.211 2 1
8  Yén Diing 2.024 176 1.838 10 1
9  Yén Thé 16.651 218 16.312 89 31
10 TP Bic Giang 216 26 190
Tong cong 173.960 11.338 161.335 496 574
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Hinh 4. Ban do thay doi rirng giai doan 2017-2018 tinh Bac Giang
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S liéu trong Bang 5 va Hinh 4 di cho thay,
trong khoang thoi gian tir du nim 2017 dén
cudi nim 2018, dién tich rimg ting cudng chét
lwong 13 11.338 ha, tap trung nhiéu nhét & huyén
Luc Nam, Luc Ngan va Son Bdng; dién tich
rimg va dat 1am nghiép khong co su thay dbi
(rimg 6n dinh) 1a 161.335 ha ¢ tat ca cac huyén
va tap trung nhiéu nhét & cac huyén Luc Nam,
Luc Ngan va Son Pong; dién tich rung suy thoai

12 496 ha tap trung nhiéu nhit ¢ huyén Son
Pong va Luc Ngan; dién tich mat rung 13 574
ha, tap trung nhiéu nhit & huyén Luc Ngan.
Nghién ciru di sir dung 80 mau thay d6i rimg
(rimg ting cudng chit lwong, ring 6n dinh, suy
thoai rimg va mat ring) dé danh gia do chinh
x4c cta ban dd thay dbi rimg tir anh vé tinh
Landsat 8. Két qua duoc chi ra trong Bang 6.

Bang 6. Ma trin danh gia do chinh xic ctia ban dd thay ddi rirng tir anh Landsat 8

Rirng ting Lz ..
<z . \ A Rirng on Suy thoai Ao s 2 .
Kiéu thay doi cuwong chat . . Mt rirng Tong hang
dinh rung
lwong
Rung tang cuong chat lugng 18 1 1 20
Ring 6n dinh 2 18 20
Suy thoai rirng 2 17 1 20
Mit rirng 2 18 20
Tong cot 20 21 20 19 80

Ttr s6 liéu trong Bang 6, chi s6 Kappa xac
dinh duoc 14 0,85 diéu nay cho thiy ban d6 thay
dbi rimg tinh Bic Giang duoc x4y dung tir anh
Landsat 8 c6 d0 chinh xac cao.

3.3. Thao luan

Phat hién nhimng thay ddi rimg c6 ¥ nghia
quan trong trong cong tac quan ly, bao v¢ va
phat trién rimg trong d6 anh vién tham duoc
xem nhu 1a giai phap cong ngh¢ quan trong gop
phan khic phuc nhiing sai 1éch, tinh cht quan
trong cac bao céo sb lidu vé thay doi rimg noi
chung dac biét 1a cac s6 liéu lién quan dén mét
rung va suy thoai rirng. Nghién ctru nay da dugc
thuc hién nhim muc tiéu st dung anh Landsat 8
dé xay dung ban db thay d6i rimg trong khoang
thoi gian 2017-2018 nham 1am rd hon vé kha
ning tng dung ctia cong nghé vién tham trong
phat hién nhitng thay d6i rimg goép phan nang
cao hiéu qua cong tac quan ly, bdo v¢, giam sat,
cap nhat dién bién ring ¢ tinh Bic Giang.

Két qua 1ap ban do thay doi ring trong
khoang thoi gian 2017-2018 voi viée st dung
anh vé tinh Landsat 8 d cho thay: dién tich rimg

tang cudng chat luong (11.338 ha) bao gém ca
rimg ty nhién va rimg trong, tuy nhién dién tich
phat hién tap trung chu yéu trén dién tich rimg
trong (theo két qua kiém tra, di chimg trén ban
dd cap nhat dién bién rimg tinh Bic Giang nim
2017, 2018); dién tich ring 6n dinh (161.335
ha) tap trung chu yéu trén dién tich rimg tu
nhién; dién tich suy thodi rung (496 ha) tap
trung chi yéu trén phan dién tich rimg ty nhién;
dién tich mat rimg (574 ha) bao gom ca ring tu
nhién va rimg tréng, tuy nhién tap trung chu yéu
trén dién tich khai thac rimng tréng.

Két qua nghién ctru ciing cho thay, sir dung
anh vé tinh Landsat 8 dé 1ap ban d6 thay d6i
rimg & tinh Bic Giang v6i chi s6 Kappa 13 0,85.
Két qua nay phu hop v6i mot s6 nghién ctru ctia
Amani, M. va cong su (2019), Liu, L. va cong
su (2013), Phung Van Khoa va cong su (2019).

Bic Giang 1a tinh c¢6 dién tich ring trong
(61%) nhiéu hon dién tich rimg tu nhién (39%),
diéu nay cling goi ¥ rang, viéc ing dung anh vé
tinh trong 14p ban do thay doi rirng khong chi co
¥ nghia d6i voi cong tac quan ly, bao vé, giam
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sat, cap nhat dién bién rimg ma con c6 y nghia
trong vi¢e lap, trién khai thuc hién va giam sat
phuong an quan Iy rimg bén viing cua tinh Béc
Giang trong d6 van dé 1ap ké hoach quan 1y,
trong, khai thac rimg trong bén vimg nham dam
bao muc tiéu kinh té, x3 hdi va méi truong rat
duoc chu trong.
4. KET LUAN

Két qua nghién ctru str dung anh Landsat 8
dé xay dung ban d6 thay doi rimg ¢ tinh Bic
Giang trong khoang thoi gian 2017-2018 da xéc
dinh duoc: dién tich rimg ting cudng chét luong
(11.338 ha), dién tich ring 6n dinh (161.335
ha), di¢én tich suy thoai rung (496 ha) va dién
tich mét rimg (574 ha) véi chi s6 Kappa 14 0,85.

Diém ndi bat cua nghién ctru nay xuét phat
tr y tudng nghién ctru thir nghiém st dung anh
vé tinh dé x4y dung ban dd thay d6i ring trong
mot khoang thoi gian ngan ma két qua cia nd
g6p phan hd trg luc luong kiém 1am theo ddi,
giam sat, cAp nhat dién bién rimg. Tuy nhién, do
han ché vé sb luong mau kiém chung thuc té
nén mot s6 van dé con chua duge nghién cuu
triét dé nhu: dién tich thay doi nho nhat ma anh
Landsat 8 ¢6 thé phat hién duoc; anh hudng cua
viéc lya chon anh (tai thoi thoi diém trudc véi
thoi diém sau) dén do chinh xac cua két qua
nghién ctru. Do d6, c6 thé thay can c6 thém cac
nghién ctru khac voi muac do chi tiét hon.
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Quadn ly Tai nguyén rung & Moi truong

APPLICATION OF LANDSAT 8 IMAGERY
TO MAP THE FOREST CHANGE IN BAC GIANG PROVINCE

Nguyen Quang Huy', Kieu Thi Duong!, Trieu Anh Tuan?, Nguyen Van Thi!
"Vietnam National University of Forestry
*Vinh Phuc Agri-forestry Development Center

SUMMARY

Forest change map plays an important role in assessing the status of forests and the effectiveness of forest
management in each locality. In this paper, we use the Landsat 8 imagery and Normalized Difference Vegetation
Index (NDVI) to construct the forest change map in Bac Giang province during 2017-2018. The research results
have been identified: the improved forest area is 11,338 ha, the unchanged forest area is 161,335 ha, the forest
degradation area is 496 ha and the deforestation area is 574 ha. The Kappa coefficients of accuracy assessment
for using Landsat 8 imagery is 0.85. In Bac Giang province, the area of planted forest accounts for 61% which is
higher than the natural forest area, at 39%. Therefore, using satellite imagery to develop the forest change map
does not only support the forest rangers in monitoring and updating forest changes but also can contribute to
improving the sustainable management of the forest resources in Bac Giang province.

Keywords: Forest monitoring, NDVI, Landsat 8, deforestation, forest degradation.

Ngay nhén bai : 01/12/2020
Ngay phan bién : 18/5/2021
Ngay quyét dinh ding : 04/6/2021

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 3 - 2021 85



