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TOM TAT

Déi v6i nganh 1am nghiép tai CHDCND Lao, anh vién thim da duoc nghién ciru va (mg dung trong cong tc
quan 1y tai nguyén rung, song chua c6 nghién ctru nao vé ung dung cong nghé nay trong phat hi¢n sém mat rimg
va suy thodi rung tai Khu bao tdn qudc gia Nam Kading, tinh Bolikhamsay. Nghién ctru da xay dung phuong
phap phat hién sém mat rimg va suy thoai rimg trén co so dit liéu anh Sentinel-2 véi sy hd trg cia Google Earth
Engine, v6i ba diém chinh: (1) thu thap, xay dung chi s6 vién tham phu hop trén co s chi s6 ARVI dé phat hién
som suy thoai rimg tai Khu bao tén qubc gia Nam Kading; (2) x4c dinh ngudng chi s6 vién tham dé phat hién
som mat rimg va suy thoai rimg; (3) ing dung ngudng chi sb xac dinh dién tich mt rimng trong dién tich Khu
béo ton quéc gia Nam Kading. Chi s6 KB duoc tinh toan nhdm thé hién sy bién dong chi s6 ARVI trong khoang
thoi gian xdy ra bién dong tai nguyén rung. Két qua nghién ctru da xac dinh dwoc ngudng chi s6 KB(ARVI) cia
cac khu vuc ring bi suy thoai va rung bi mat lan luot 12 -29,83 + -5,44 va -88,76 + -65,77 voi 0 chinh xac tuong
mg 13 84,2% va 98%. Két qua cua nghién ciru nay cé gia tri ing dung rat 16n trong cong tic quan 1y tai nguyén
rung tai khu vuc nghién ctru n6i ri€ng va ¢ Lao ndi chung, trong khi cac nd lue nhim dua ra céc dit liéu kiém ké
rng toan qudc tai Lao van chua c6 két qua cu thé.

Tir khéa: ARVI, Google Earth Engine, mét rirng, Nam Kading, Sentinal-2, suy thoai rirng.

1. PAT VAN PE

Vén dé quan 1y rimg bén viing d3, dang va sé
1a chu d& nong duoc nhiéu qudc gia, nhiéu to
chtrc va céc ca nhan quan tam. Cau hoi dat ra la
lam thé nao chung ta c6 thé phat hién sdm rimg
bi mét hay rimg suy thoai dé tir 46 c6 nhing giai
phap ngin chin kip thoi. Ngay nay, su phat trién
cua khoa hoc cong nghé, trong do co6 sy ra doi
cua cong ngh¢ anh v¢ tinh va GIS, da hd trg con
ngudi rt nhiéu trong giam sat va danh gia bién
dong tai nguyén riung mét cach nhanh chong va
kip thoi (Krakauer et al., 2017; Singh et al.,
2016). Cac ngudn dit liéu vién tham hién nay co
tinh chét da phd, da thoi gian, canh anh bao phu
dién tich rong cho phép ching ta cap nhat thong
tin, tién hanh nghién ctru mot cach nhanh chéng,
hiéu qua va tiét kiém vé thoi gian va cong stc.
Viéc két hop str dung anh vién tham c6 d phan
gidi cao trong viéc quan ly tai nguyén da va
dang 1a mgt hudng di mai phuc vu cho cong tac
quy hoach tai nguyén thién nhién néi chung
cling nhu tai nguyén rung ndi riéng (Schepers et
al., 2014; Xie et al., 2008; Wu et al., 2017).

Tinh Bolikhamsay, mién Trung Lao c6

ngudn tai nguyén thién nhién phong phu, trong
d6 ¢6 Vuon qubc gia (VQG) Nam Kading. Khu
bao ton bi cit ngang boi dong séng Nam
Kading, c6 dia hinh gd ghé, phtic tap va phan
16n khong thé tiép can. Nam Kading c6 tinh da
dang sinh thai phong pht, da dang sinh hoc cao
tao nén nhimng tiém nang to 16n vé du lich sinh
thai cho tinh, ciing 1a noi sinh sdng ciia nhiéu
loai dong thuc vat dang bi de doa (Sayer, 2013).
Tuy nhién, trong nhimg nim gan day tinh trang
thay doi dién tich ring tai ving dém, thay dbi
muc dich sir dung dat da gay anh huong khong
nho dén tinh da dang sinh hoc va sy 6n dinh cta
hé sinh théi ring, giy nhiéu kho khan cho cac co
quan chirc ning trong viéc quan 1y. Do vy, can
c6 cac giadi phap ngan chin xam pham tai nguyén
ring dang tré thanh véan dé cép thiét tai Khu bao
ton. Dé co thém co sé khoa hoc nhiam xéac dinh
céc nguyén nhan cling nhu xac dinh su thay d6i
khong gian dién tich ring, trong bdi canh diéu
kién tiép can véi khu vuc gép nhiéu han ché, viéc
sir dung anh vién tham dé phat hién sém suy
thodi rimg va mat rimg tai Khu bao ton quéc gia
Nam Kading dong vai tro rat quan trong.
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Chi s6 thuyc vat khing khi quyén
(Atmospherically Resistant Vegetation Index -
ARVI) 14 loai chi s6 vién tham duoc sir dung dé
theo d&i su bién ddi cua thuc vat. Khac véi cac
chi s6 thuc vat khac, ARVI rét hiéu qua trudc
cac hiéu tng dia hinh va khi quyén, diéu nay
khién no tro thanh mot céng cu gidm sat chat
luong ring cho céc vung nui nhi¢t ddi tai céac
nude dang phat trién, noi ¢6 ham lugng cac chit
lo limg (mua, swong mu, bui, khoi, 6 nhiém)
trong khong khi cao (Kaufman et al., 1992).

Trong nghién ctru nay, nhom tac gia tap
trung vao ba diém chinh: (1) Thu thap, xay dung
chi s6 vién tham trén co so chi s6 ARVI phu hop
c6 thé phat hién sém suy thoai rimg tai Khu bao

t6n qudc gia Nam Kading; (2) Xac dinh ngudng
chi s6 vién tham c6 thé phat hién sém mét rimg
va suy thoai rimg; (3) Ung dung ngudng chi s6
xac dinh dién tich mat rung trong dién tich
Vuon qudc gia Nam Kading. Két qua cua
nghién ctru gop phan lam co so khoa hoc dua ra
cac giai phap quan ly rung hi¢u qua hon trong
tuong lai tai khu vuc nghién ctru va cac khu vuc
khac c¢6 diéu kién tuong tu.
2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Déi twong nghién ctru 1a cac khu vye rimg
bi mat va suy thoai trong giai doan 2016-2019
tai VQG Nam Kading va céc huyén lan can tai
tinh Bolikhamsai, Lao (Hinh 1).
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Hinh 1. Khu vuc nghién ctru

2.2. Phuwong phap nghién ciru
2.2.1. Thu thap dir li¢u
a) Div liéu thir cdp

Thu thap tai lidu thir cép lién quan: Ban d6
dia hinh va ban dd quy hoach do VQG Nam
Kading, cac tai li¢u lién quan vé thuc trang va
cong tac quan Iy rimg, bao gdm sd liéu bao céo
tong két cong tic hang niam cia VQG Nam
Kading, ctia cac huyén thudoc khu vuc nghién
ctru. Sir dung cac tu liéu anh vién tham Sentinel-

2 trong giai doan 2016-2019.

Dit liéu vién tham Sentinel-2 tai khu vuc
nghién ctru (cac canh anh T48QVF va T48QUF)
trong khoang thoi gian tir 1/1/2016 dén
31/10/2019. Céc anh nay di dugc tién xur 1y,
hiéu chinh va dua vé gia tri phan xa bé mat
(Surface Reflectance — SR) trén Google Earth
Engine (GEE) nham thuén tién cho viéc thu thap
cac dir liéu anh phu hop véi cac khoang thoi
gian x4y ra mat rimg tai cac mau diéu tra thuc
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té. Nghién ctru da str dung md GEE c¢6 sén st
dung thuat toan loai bo may dua vao chudi gia
tri cac kénh anh tai moi pixel. Cac ddm may va
bong cta chung bi x6a khoi tit ca cac hinh anh
cua Dir liéu Sentinel-2. Cac ddm may dugc xac
dinh tr tap dir liéu xac suit dam may S2
(s2cloudless) va bong cia chung dugc xac dinh
bang phép chiéu dam may két hop voi cac diém
anh c6 phan xa cin hong ngoai (NIR) thap
(https://developers.google.com/earth-
engine/tutorials/community/sentinel-2-
s2cloudless). Toan b dit liéu dugc chuyén sang
h¢ toa d0 WGS 1984 UTM Zone 48N phu
hop v6i khu vuc nghién ctru.
b) Dir li¢u diéu tra

Diéu tra ngoai nghiép duogc thuc hién dé thu
thap thong tin tai cac vi tri da dugc xac dinh xay
ra suy thoai ring va mat ring hoan toan trén
thuc té theo bao cao tai nguyén rimg cua cac
huyén trong khu vuc nghién ciru. Vi tri cac ddi
tugng duoc xac dinh bé“mg GPS MAP64s ¢ cac
diém mat ring hoan toan. Tién hanh léy toa do
va diéu tra 6 tiéu chuin 500 m? tai cac diém mau
suy thoai rimg dé xac dinh dic diém ciu trac
rimg (cac chi tiéu chiéu cao vat ngon, chidu cao
dudi canh, dudng kinh ngang nguc) nham danh
gia chit lugng rimg c6 bi suy thoai hay khong.
Téng cong cd 75 diém mau suy thoai rimg va
212 diém mAu mat rimg da duoc thu thap. Ranh
gidi cac ving rimg bi suy thoai, mat ring twong
ung voi cac diém mau duoc sb hoa dua trén
phuong phap giai doan anh bang mat trén tu liéu
anh vién tham Sentinel-2, Google Earth va ban
dd nén trén ArcGIS 10.4.1.
¢) Phwong phdp xdic dinh ngwing chi sé vién
tham nham phdt hién sém mdt rieng/suy thodi
rung

Céc anh chi s6 ARVI tai khu vuc nghién ciru
duoc thu thap truc tiép trén GEE dé tiét kiém
thoi gian xr 1y va dung lugng luu trir dir 1i€u,
tinh toan dya vao cong thuec:

ARVI=[NIR - (2 x RED) + BLUE] /
[NIR + (2 x RED) + BLUE]

Trong dé: Ddi voi anh Sentinel-2, NIR (kénh

can hong ngoai) 1a Band 8A; RED (kénh d9) 1a

Band 4; BLUE (kénh xanh lam) la Band 2. Gia
tri cua chi s6 ARVI nam trong khoang -1 + 1.
Néu gia tri ARVI cang cao thi khu vuc d6 c6 do
che phu thyc vat tot. Néu gia tri ARVI thap thi
khu vuc do c6 do thuc phu thép (Kaufman et al.,
1992).

Véi bd mau thu thap ngoai thuc dia, cac mau
thu thap trong cac nam 2016-2018 (162 trong
212 mau mét rimg, twong g 76,4%; 56 trong
75 mau suy thoai rimg, chiém 74,7%) s& dugc
sir dung dé xac dinh ngudng gia tri chi sb vién
tham nham phat hién sém mat rimg va suy thoai
rimg. Dé xac dinh ngudng, nghién ctru sir dung
chi sb bién dong KB(ARVI) (Phung Vin Khoa
va cong su, 2019) dugc tinh theo cong thirc:
KB(ARVI)=(ARVIr2— ARVIr) X 100/ ARVIr

Trong d6, ARVIri va ARVIr2 lan luot 13 gia
tri ARVI tai thoi diém trude va sau khi xay ra
bién dong.

Chi s KB(ARVI) duoc tinh toan bing cong
cu Raster Calculator trén ArcGIS 10.4.1. Cac
gia trj thong ké chi s6 KB(ARVI) s& dugc chiét
xuit cho timg ving mau. Trong d6, tap hop cac
gia tri trung binh (Mean) (mg véi mdi mau sé
dugc st dung dé xac dinh ngudng mat rimg va
suy thodi rumg.
¢) Phwong phdp kiém chirng két qui dinh
nguwong

Cac ving mau thu thap nim 2019 (50 trong
212 mau mét rimg, twong tng 23,6%; 19 trén 75
mau suy thoai rimg, twong tmg 25,3% tong s6
mau) s& dung dé kiém chung két qua. Cac gia tri
clia cac ving mau kiém chimg s& dugce xem xét
c6 nam trong ngudng gia tri da xac dinh tir cac
mau tr 2016-2018 hay khong, tir d6 dua ra do
chinh x4c téng quat cua két qua dinh ngudng.
Cong thirc kiém chimg nhu sau:

P= 100 xNy1/N

Trong d6, N 1a s6 miu chinh xéc, N 1a tong
s6 mau dung dé kiém ching.

d) Phwong phdp irng dung ngwing chi sé xdc
dinh dién tich mdt rirng va suy thodi rirng

Véi két qua cac ngudng mat rimg va suy
thoai rimg, nghién ctru tién hanh phan tich cac
dién tich rung che phu véi dit liéu vién tham
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thudc quang thoi gian gan nhit sir dung trong
nghién ctru dé thanh 1ap ban d6 mat rig va suy
thodi rimg trong dién tich Khu Bao ton qudc gia
Nam Kading.

3. KET QUA VA THAO LUAN

3.1. Cac ving miu nghién ciru

Cac vi tri mau ngoai thuc dia dugc st dung
cho viéc giai doan bi‘mg mét dua vao nhiéu loai
tu liéu vién tham c6 do phan gidi cao, khoanh
v& cac ving mau phuc vu nghién ctru, vi du
dugc thé hién & hinh 2 va hinh 3.

Hinh 2. Céc viing miu mit rirng tai vi tri (1) XY = (353204; 2061092); (2) XY = (351389; 2058540).
Anh t6 hgp mau Sentinel-2 (RGB: 12-8A-4) trén GEE tai thoi diém truéc (A —Sentinel 2B ngay
24/02/2017) va sau (B — Sentinel 2B ngay 14/04/2017) khi mit rirng

Hinh 3. Cac viing miu suy thoi rirng tai vi tri XY = (491062; 1988120). Anh t6 hop mau Sentinel-2
(RGB: 12-8A-4) trén GEE tai thoi diém trudc (A — Sentinel 2A ngay 09/04/2016) va sau (B — Sentinel
2A ngay 04/04/2017) khi suy thoai rirng

Su phan bd cua cac diém mau di thu thap
ngoai thuc dia dwoc thé hién ¢ hinh 4. Vi 1y do
dia hinh gb ghé, phtrc tap nén chi mot sd it ving
mAu mat rimg dugc thu thap trong VQG Nam
Kading. Phan 16n cac ving mau nam & khu vuc
cac huyén 1an can. Trong d6, cic ving mau mat
rimg chil yéu phan b rai rac trén toan bo dién

tich huyén Borikhane va huyén Viengthong
(Hinh 4). C4c ving mau suy thodi rimg tip trung
tai phia tdy nam huyén Viengthong. Két qua
ciing cho thiy dién tich viing mau mat rimg nho
nhit 13 1,81 ha, con ddi v6i mau suy thoai rimng
la 1,95 ha.

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 5 - 2021 53



Quadn ly Tai nguyén rung & Moi truong

Chu giai
- Viing mau suy thoai rirng
- Viing méu mét rirng
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Hinh 4. Phian bo khong gian ctia cac ving mau nghién ciru

3.2. Xac dinh ngudng chi s6 vién tham va  dong chi s tai cic ving mau bi mét rimg va suy

kiém ching két qua thoai rung. Vi du dugc minh hoa tai hinh 5 va
Cac 1op dir li¢u chi s6 ARVI duoc tinh toan  hinh 6.

cho cac thoi diém cu thé, thé hién rd su bién

b L ] L]
%\ | :
4 > ¥

% o : s
; \ [ ving miu mit ring .D\H;nﬂ miy mét ring ) Vg ol it steg
g \ Chi sé ARVI Chi sé ARVI Chi sé dARVI

Giatr | Giatr| i4 tri
=55, High : 0.732121 Cao : 0.705753 "éao_ 12.7084

"

A . - Low : -0.265331 ll- Thép ; -0, 204082 Thip : -06.7213

Hinh 5. Anh chi s6 ARVI céc vi du viing miu truée (A) va sau (B) khi mét ring
va anh chi s6 KB(ARVI) twong trng (C)

Két qua thé hién rd su thay d6i ciia chi s  (Hinh 5C). O cac mau suy thodi rimg, viéc thay
ARVI trén cac khu vure mat rimg, ca vé mat gia ~ d6i mau sac hién thi trén anh ARVI khéng thuc
tri cta chi s va mat hién thi (Hinh 5A, B). Qua  su 10 nét, cac diém anh co su thay doi rd rang
do, chi s6 KB(ARVI) c6 su khac biét o rét gitta  khong tap trung dan dén ving mau hién thi con
cac khu vuc mét rimg va cac khu vuc 14n cdn  chua twong phan ndi bat (Hinh 6).
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Cao : 0.990083 Cao: 0.935345 Cao : 59.7456
— Thép : -0.185318 —_ Thép : -0.260032 Thép:-123.117

Hinh 6. Anh chi s6 ARVI vi du viing méu truée (A) va sau (B) khi suy thoai rirng,
va anh chi s6 KB(ARVI) twong trng (C)

Tom tit dac diém thong ké cia cac ving mau dé xac dinh ngudng gia tri duoc trinh bay ¢ bang 1.

Bang 1. Pic diém thong ké ciia cac ving miu dinh ngudng trong nghién ctru

Méu lu’?ﬁlg Do 1éch chuén Trung binh th(;i)él::;ié ¢ ca?;éntl:g ¢
Mau mét rimg 162 4,661 -75,603 -88,764 -65,770
Mau suy thoai rimg 56 5,416 -18,569 -29,831 -5,441
Téng miu 218

Tir két qua cua bang 1, nghién ciru xac dinh
ngudng chi sb xac dinh dién tich mat ring 1a (- Két qua kiém ching ngudng gia tri duoc thé
88,764 + -65,770 va ngudng gia tri suy thoai  hi¢n ¢ bang 2.

Bing 2. Pic diém thong ké cia cic ving miu kiém ching va két qua kiém chimg

rimg 1a (-29,831 + -5,441).

Pic diém MAiu mit rimg (kiém chimg) Mau suy thoi rirng (kiém chirng)

S6 lwong mau 50 19
Do léch chuan 4,105 5,560
Trung binh -75,109 -18,569
Gi4 tri thap nhat -83,359 -30,831
Gi4 tri cao nhét -66,659 -5,223
S6 lvong miu trong ngudng 49 16
S6 lwong miu vuot ngudng 1 1

S6 lwong miu dudi ngudng 0 2
Ty 1¢ chinh xéac 98% 84,2%
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Két qua kiém chimg cho thdy cac ngudng
xac dinh méat rung co ty 1€ chinh xac cao, co
trién vong duoc 4p dung vao thuc tién. béi vai
ngudng xac dinh suy thodi rung, ty I¢ chinh
x4c tuong dbi cao, tuy nhién can cé nghién
ctru bd sung s6 luong mau dé dua ra dugc két
qua dinh ngudng va kiém chung thuyét phuc
hon.

Chu thich

- Dién tich mét rixng
Dién tich suy thodi rirng
[ Ranh gi&i KBTQG Nam Kading

3.3. Ban d0 mit rirng va suy thoai rirng Vuon
quoc gia Nam Kading

Sau khi 4p dung cac ngudng xac dinh mat
rimg va suy thoai rimg (d6i v6i mét rimg chi sir
dung ngudng trén, vi gid tri KB(ARVI) cang
giam thé hién sy mat rimg cang rd rét), nghién
ctru dua ra ban do phan bd cac ving mét rimg
va suy thoai rimng phat hién duoc vao cudi thoi
gian nghién ctru: ndm 2019 (Hinh 7).

[ellies; CNIES/AFEUE
ISEREH Tl

Hinh 7. Két qua ap dung cic nguwdng xac dinh mit rirng va suy thoai rirng nim 2019

Két qua cho thiy, dién tich mat rimg khong
nhiéu (61,98 ha) véi dién tich nho nhét phat hién
duogc 13 1,7 ha (170 pixels) va 16n nhat 13 6,59
ha (659 pixels). Cac vung nay phan bd rai rac &
phia bic VQG, noi c6 hé thdéng duong giao
thong va co thé tiép can d& dang. Trong khi do,
dién tich rimg bi suy giam chat luong twong d6i
16m (732,13 ha) v6i cac dién tich phat hién tu
1,27 ha dén 9,89 ha, phan b6 chu yéu ¢ khu vuc
gan ranh gi6i phia Bic va phia Tdy Nam cta

VQG. Tuy nhién, két qua xac dinh suy thoai
ring can phai dugc kiém ching trong cic
nghién ctru tiép theo do chi can mot su thay ddi
nho dén gia tri phan xa pho cta ddi tuong rimg
cling dan dén gia tri ARVI thay doi va gid tri
KB(ARVI) c6 thé nam trong ngudng xac dinh
suy thodi mdt cach khong chinh xéc. Céc
nguyén nhan nay c6 thé do cac hién tuong tan
xa trong khi quyén, cac ting may mong, va dic
biét 1a do bong d6 cua dia hinh gidng nhu khu
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vuc cac suon nui cao phia tdy nam VQG.
3.4. Thao luan

Trén thuc té, viéc phat hién viéc mét rung, va
dic biét 1a suy thodi rimg, ngay tai thoi diém xay
ra cac vu vi pham vé quan 1y tai nguyén rimg rat
kho c6 thé thue hién thong qua viéc diéu tra thuc
dia. Nguyén nhan co ban cé thé ké t6i viée luc
luong bao vé rimg rit mong nhung phai quéan 1y
mot dién tich qua 16n, cac vu vi pham xay ra &
nhirng dia ban héo lanh, kho tiép can va cac dbi
tuong vi pham duoc td chure tinh vi nham tranh
dugc sy phat hién cua cac co quan chirc nang.
Vi vay, kha nang phat hién kip thoi va ngan
chan cac nguy co cac dién tich rirng bi tac dong
bi mo& rong, khong cé su can thiép kip thoi cia
cac luc lugng quan ly tai nguyén rung. Vi vay,
cac cong cu hd trg nhim xéac dinh s6m nht thoi
diém mat rimg va suy thodi rimg trén mot dia
ban rong 16n 13 hét st can thiét.

Trong nghién ctru nay, viéc st dung thanh
cong dir liéu anh Sentinel-2 dé xac dinh sém
thoi diém mat rimg va suy thoai rimg tai khu
vuc nghién ciru dem lai trién vong 16n trong
viéc nang cao hi¢u qua bao vé€ rung tai dia
phuong. Véi muyc dich nay, diém manh cua tu
liéu anh Sentinel-2 1a (1) tu liéu anh da phd
dugc cung cip mién phi tir co sé dir liéu cap
nhat lién tuc; (2) c6 do phan gidi thoi gian cao
khi c6 chu ky lap chi 05 ngay; va (3) c6 d§ phan
giai khong gian kha cao (10 m) néu so sanh voi
dir liéu anh duogc ung dung phd bién nhit hién
nay trong theo di tai nguyén rimg 1a cac thé hé
anh Landsat (chu ky 1dp 16 ngay; d0 phan giai
khong gian 30 m).

Dbi v6i khu vue mién Trung Lao ndi chung
va khu vuec VQG Nam Kading, nghién ctru cling
cho thiy cac viing mau dugc xay dung tir cac dir
lidu anh dwogc chyp trong thoi gian tir cudi thang
chin dén dau thang hai nim sau. Pay 1a cac
thang mua kho, luong mua thap khoang 50 -100
mm/thdng, nén tu li€u anh it bi anh hudng bdi
may. O cac thang mila mua, ddc biét tir thang 4
dén thang 7, véi luwong muwa 16n (>300
mm/thang), ty 1¢ may che phu cao, viéc st dung
tu liéu vién thim quang hoc néi chung, va & day
1a anh Sentinel 2, dé theo doi tai nguyén rimg 1a

khong kha thi. Tuy nhién, cac két qua thu thap
duoc ciing cho thiy cac vu mat/suy thoai rimg
tai khu vuc nghién ctru hau nhu chi dién ra vao
mua kho. Nguyén nhan do thoi tiét vao mua
mua khong tao diéu kién tdt cho cac hoat dong
dbt nwong 1am rdy cling nhu cac vu chay rimg
xdy ra. Thém vao do, vao mua mua cac duong
mon va dudng van xuit gb khong thé sir dung
dugc do mua 16n, gay can tré cho viée tiép can
cac khu vuc rung c6 gia tri cao, nén cac vu chat
pha rimg ciing kho c6 thé thuc hién dugc. Vi
vay, viéc ap dung tu li€u anh Sentinel-2 dé phat
hién sdm mat rimg va suy thodi rimg tai khu vuc
VQG Nam Kading hoan toan c6 thé thyuc hién
duoc.

4. KET LUAN

Nghién cuu da thanh cong trong viéc xac
dinh ngudng mét rimg va suy thoai rimg dua
trén chi s ARVI két hop cong nghé dia khong
gian (Google Earth Engine, GIS va vién tham).
Két qua nghién ctru dd tinh toan va dua ra
ngudng chi sb xac dinh dién tich mat rumg 1a (-
88,764 + -65,770 va ngudng gia tri suy thoai
rumg 13 (29,831 + -5,441). Két qua kiém chung
cho thay rat kha quan trong viéc sir dung chi s6
vién tham dé phat hién sém mat rimg va suy
thoai rimg cho VQG Nam Kading. Két qua
nghién ctru ciing c6 trién vong ap dung tai cac
khu vuc rimg mién Trung Lao va cac khu vuc
c¢6 diéu kién twong dong.

Mot cach twong ddi, chu ky 13p 05 ngay cua
tu liéu anh c6 thé gitp phat hién sém bién dong
tiéu cuc ciia tai nguyén rumg. Tuy nhién, dé
nang cao hiéu qua cta quy trinh, rat ngin thoi
gian phat hién, can c6 thém céac nghién ctru két
hop ddng thoi anh Sentinel 2 voi cac tu liéu anh
khac nhu Landsat, SPOT... dé c6 thé nang cao
dd phan giai thoi gian cling nhu d§ chinh xac.
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USING ATMOSPHERICALLY RESISTANT VEGETATION INDEX
TO DETECT DEFORESTATION AND FOREST DEGRADATION
IN NAM KADING NATIONAL PROTECTED AREA, LAOS

Bakham Chanthavong!?, Phung Van Khoa?, Le Thai Son?

"The National University of Laos
*Vietnam National University of Forestry

SUMMARY
For the forestry industry in Laos, remote sensing images have been studied and applied in forest resources
management, but there has been no research on the application of this technology in the early detection of
deforestation and forest degradation in Nam Kading National Protected Area, Bolikhamsay province. This study
developed a method for early detection of deforestation and forest degradation based on the Sentinel-2 image
database with the support of Google Earth Engine, including three main contents: (1) collecting data and
calculating a remote sensing index on the basis of an appropriate ARVI index that can detect forest degradation
early in the Nam Kading National Reserve; (2) determining the threshold of remote sensing index that can detect
deforestation and forest degradation early; (3) applying index thresholds to determine the area of deforestation
in the study area. The KB index was calculated to represent the variation of the ARVI index during the period of
forest resource influence. The results of the study determined that the thresholds of KB (ARVI) index of degraded
and lost forest areas were -29.83 +-5.44 and -88.76 + -65.77, respectively, with the accuracy of 84.2% and 98.0%
respectively. The results of this study have offered the great potential to apply in the management of forest
resources in the study area in particular and in Laos in general, while the efforts to produce national inventory

data have been made without specific results yet.

Keywords: ARVI, deforestation, forest degradation, Google Earth Engine, Nam Kading, Sentinal-2.
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