Quadn ly Tai nguyén rung & Moi truong
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TOM TAT

Nghién ciru nay di xay dung mot g dung phat hién mit rimg bang chi sé vién thiam tir anh vé tinh Sentinel-2
thong qua nén tang tryc tuyén Google Earth Engine. Céc 16 rung bi mét gitra ki dau va ki sau duoc phat hién
thong qua viéc két hgp ngudng co rimg, khong cé rimg va mat rimg theo hai chi sé6 Normalized Difference
Vegetation Index (NDVI) va Normalized Burn Ratio (NBR) cho dia ban tinh Thira Thién - Hué. Déi véi NDVI,
cac gia tri lan luot 1a NDVI ki dau > 0,59, NDVI ki sau < 0,59 va chénh 1éch NDVI gitra ki sau so véi ki dau < -
0,28. DPéi véi NBR, céc gia tri lan luot 1a NBR ki dau > 0,61, NBR ki sau < 0,61 va chénh 1éch NBR gitra ki sau
s0 v6i ki dau < -0,51. Két qua kiém ching trong khoang thoi gian tir thang 3/2020 dén thang 5/2020 cho théy ti
1¢ phat hién dung 16 mét rimg trén 70%, sai sO tuyét ddi trung binh vé dién tich dudi 1 ha. Nhimng két qua dat
dugc néu trén da va dang hd tro hidu qua cho cong tac theo ddi, cp nhat dién bién rimg gop phan ngin chin pha
rung, khai thac rung trai phép trén dia ban tinh Thira Thién - Hué. Ngoai ra, ung dung nay c6 thé duoc nhan rong
cho cac dia phuong khac & Viét Nam.

Tir khéa: Google Earth Engine, NBR, NDVI, phat hién mit rirng, Sentinel-2, Thira Thién - Hué.

1. PAT VAN PE

Theo Quy Néng Luong Lién hop quéc
(FAO, 2015), mét rimg 1a sy chuyén doi rimg
sang cac trang thai sir dung khac hodc 1a su suy
giam do che phu rimg xudng dudi ngudng t6i
thiéu 10% trong mot khoang thoi gian dai. Tai
Vi¢t Nam, Luat Lam nghiép 2017 chi dé cap dén
khai niém vé rimg va suy thodi rimg ma chwa
dua ra dinh nghia vé mat rimg. Do vy, trong
pham vi cta nghién ctru nay, mat rimg duoc
hiéu 1a sy chuyén ddi tir trang thai dat co rimg
(rimg tu nhién va ring trong) sang trang thai dat
tréng.

Vién thdm 1a mot phuong phép hién dai dugc
sir dung trong giam sat dién bién rimg, dic biét
tai cac khu vyc rong 16m va kho tiép can. bé phat
hién dong thai rung dya trén anh vién tham da
thoi gian, chi sb vién tham 1a cach tiép can phd
bién. Chi s6 vién tham 1a thuat toan chuyén dbi
dir liéu da phd thanh mot thanh phan duy nhat.
So véi cac kénh phd, chi sé vién tham co uu
diém 1a no co thé ting cudng cac hiéu tng quan
tam (vi dy, thay ddi trang thai cta thuc vat) hoac
giam thiéu cic dic diém khong mong mudn

(chang han nhu nhiu khi quyén va dia hinh).
Co rét nhiéu chi s6 vién tham duogc sir dung dé
phat hién mét rimg. Meng va cong su (2016) sir
dung anh MODIS (Moderate Resolution
Imaging Spectroradiometer) da thoi gian dé
phat hién mat rimg tai rimg mua Amazon,
Brazil. Watanabe va cong sy (2017) phat trién
thudt toan phat hién sém mat rimg tai bang
Ucayali va ving phu cén ¢ Peru bang viéc sir
dung chudi dit lieu PALSAR-2/ScanSAR
(Phased Array type L-band Synthetic Aperture
Radar) va Landsat. Saleh va cong su (2019) su
dung bd anh v¢ tinh SPOT-4, 5 va 6 (Satellite
pour 1'Observation de la Terre) phat hién mat
rung tai tinh Tay Kalimantan, Indonesia trong
cac nam 2007, 2012, 2014 théng qua ba chi sd
NDVI (Normalized Difference Vegetation
Index), GNDVI (Green-Normalized Difference
Vegetation Index) va NRGI (Normalized
Green-Red Vegetation Index). Mozgovoy va
cong su (2019) st dung by anh Landsat-7, 8,
Sentinel-2 va Terra ASTER (Advanced
Spaceborne Thermal Emission and Reflection
Radiometer) phén tich cac chi s6 NDVI, EVI
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(Enhanced  Vegetation  Index), @ ARVI
(Atmospherically Resistant Vegetation Index),
SAVI (Soil Adjusted Vegetation Index) dé phat
hién mét rung tai tinh Akmola, Kazakhstan.
Reinisch va cong su (2020) st dung két hop anh
da pho v6i anh radar dé phat hién khu vuc bi
mét rimg tai ddy nai Jemez, Hoa Ki.

Tai Viét Nam, Nguyén Thanh Hoan va cong
su (2017) su dung phuong phép phan tich vecto
thay d6i da bién trén anh Landsat-8 dé xac dinh
vi tri mét rimg tai hai huyén Tuy Puc va Dik
Song thudc tinh Dak Nong. Nguyén Vin Thi va
cong su (2018) di két hop anh vién tham quang
hoc va radar trong gidm sat rung thong qua
nghién ctru quan h¢ gifra tan xa ngugc trén anh
Sentinel-1 va chi sé NDVI tir anh Sentinel-2 cho
rimg khop tai tinh Pak Lik. Phung Vian Khoa
va cong su (2019) str dung anh Landsat 8 va nén
tang Google Earth Engine (GEE) phat hién mat
rimg, suy thoai rirng ¢ tinh Pak Néng.

Theo két qua cong bd hién trang rimg tinh
Thira Thién - Hué nim 2020 (Quyét dinh s
439/Qb-UBND ngay 27/02/2021), dién tich
rimg ty nhién va rimg trong co trir luong toan
tinh 1a 288.401,82 ha, ti 1¢ che phu rung dat
57,38%. Dién tich rimg 16n, phan bd trén dia
ban 9 huyén, thanh phd va trai dai tir ddy nui
Truong Son dén tin Bién Pong gy tré ngai cho
cong tac quan ly, bdo v€ rung, phong chay -
chita chay rung trén dia ban tinh Thua Thién -
Hué. Thém vao do, tinh trang phé rimg iy gd,
lam san va dat san xuét trai phép dién ra phirc
tap cing voi van nan chay rimg luon thudng
tryc do diéu kién thoi tiét ning néng cia mua
kho va cac tac nhan nhu dbt xir 1y thuc bi, d6t
huong, vang ma 1a cac mdi de doa di va dang
gdy ra mat rimg trén dia ban tinh. Chinh vi vay,
can thiét phai Gmg dung khoa hoc cong nghé
trong phat hién sém mat rimg nham gép phan
tiét kiém thoi gian, cong stc cho hoat dong tudn
tra, gidm sat tai nguyén rung cling nhu nang cao
hiéu qua quan ly, bado v¢ rung, phong chay -
chira chay rung.

Trong nghién ctru nay, chung t6i phat trién

mot ing dung phat hién mat rimg bang chi s6
vién tham thong qua nén tang truc tuyén GEE
cho tinh Thira Thién - Hué. Trudc tién, cac
chudi anh vé tinh quang hoc Sentinel-2 duoc thu
thap, loai bé may, ghép anh. Sau do, cac nguong
¢6 ring, khong ¢ rimg va mat rimg duge xac
dinh dua trén chi sb NDVI, NBR (Normalized
Burn Ratio) tinh tir chudi anh Sentinel-2 tai cac
khu vye ¢ rimg, khong ¢ rimg va mét rimg
trén ban d6 dién bién rimg. Cudi cung, danh gia
do chinh xac phat hi¢n mét rung dua trén so
sanh cac 16 rung phat hién trén anh v¢ tinh voi
cac 16 rung bi mét trén thuc & tir dit liéu khao
sat thuc dia.

2. PHUONG PHAP NGHIEN CUU

2.1. Dix liéu

B0 dir liéu anh vé tinh Sentinel-2, & mic xur
ly 1C (da dugc hiéu chinh khi quyén va nin
chinh hinh hoc) ghi nhan trong cac thang
4/2017, 4/2018, 5/2020 va nam 2019 cho tinh
Thira Thién - Hué véi 4 canh anh (48PYC,
48PZC, 48QYD, 48QZD) nhu Hinh 1. Sentinel-
2 bao gém hai v€ tinh Sentinel-2A, 2B chuyén
dong theo quy dao gian cuc & do cao 786 km,
dugc dua 1én quy dao lan luot vio ngay
23/6/2015 va 7/3/2017. BJ rdng vét quét 16n
(290 km) va chu ki chup anh cao (10 ngay tai
xich dao cho tung v¢€ tinh va 5 ngay tai xich dao
khi két hop hai vé tinh). Pham vi quan sat tir 84°
vi 46 Nam dén 84° vi d6 Bic. V¢ tinh c6 kha
nang thu nhan anh da phé & d6 phéan giai birc xa
12 bit vi 13 kénh (0,443 - 2,190 pm) bao goém:
4 kénh c6 do phan giai khong gian 10 m, 6 kénh
c6 do phan giai khong gian 20 m va 3 kénh c6
do phan giai khong gian 60 m (Bang 1).

Céac ving mau c6 ring, khong co rimg, mat
rimg dugc trich xuét tir ban do dién bién rimg
cia tinh Thira Thién - Hué (FRMS -
http:/frms.vnforest.gov.vn/). Ngoai ra, dé danh
gia do chinh xac phat hién mét rimg dua trén
anh v¢ tinh Sentinel-2, nghién ctru sit dung bd
dir liéu khao sat thuc dia cac 16 rung bi mat tir
thang 3/2020 dén thang 5 ndm 2020 cua Chi cuc
Kiém 1am Thira Thién - Hué.
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Bang 1. Dic diém kénh phd ciia 4nh Sentinel-2

N Bwoc Do phan giai .

Kénh song (um) Kkhong gian (m) Mo ti
Band 1 - Coastal aerosol 0,443 60 Sol khi
Band 2 - Blue 0,490 10 Lam
Band 3 - Green 0,560 10 Luc
Band 4 - Red 0,665 10 bo
Band 5 - Vegetation red edge 0,705 20 Can do
Band 6 - Vegetation red edge 0,740 20 Céan do
Band 7 - Vegetation red edge 0,783 20 Céan do
Band 8 - NIR 0,842 10 Can hdng ngoai
Band 8A - Vegetation red edge 0,865 20 Céan do
Band 9 - Water vapour 0,945 60 Hoi nuéc
Band 10 - SWIR — Cirrus 1,375 60 Méy
Band 11 - SWIR 1,610 20 Hong ngoai song ngan
Band 12 - SWIR 2,190 20 Hong ngoai séng ngin

TINKH 'I'Ill lTII[I\ Illl TRD'\!_.\IET NAM

I:l Canh anh Sentinel-2
—— Dia gidi tinh

w= Bién gi&i quéc gia
—— Dudng bd bién

Hinh 1. So d0 canh anh vé tinh Sentinel-2 tai khu vue tinh Thira Thién - Hué

2.2. Phwong phap xac dinh 16 rirng bi mat

Phwong phap xac dinh 16 ring bi mat dya
trén viéc ap dung cac ngudng c6 rung, khong
phéi rimg, mét rimg theo cac chi s6 NDVI,
NBR. Sau khi loai bé cac 16 nim ngoai ba
loai rung, di¢n tich con lai 1a cac 16 mat rung.
Tién trinh phat hién mit ring duoc mo ta
theo hinh 2.

Tu tap anh v¢ tinh Sentinel-2 da thu thap, tién
hanh loai bd may, ghép anh. C6 nhiéu cach dé
loai bo may trén anh Sentinel-2. Mot trong s6
doé 1a phuong phép stir dung anh da thoi gian, bu

trr may dua trén kénh anh “QA60” (Meng va
cs, 2016). Nghién ctru nay su dung cac anh
Sentinel-2 da thoi gian va loai bd may dua trén
kénh anh “Probability” (Elena va cs, 2020). Sau
khi loai may theo thoi gian, cac anh nay dugc
ghép lai thanh mot anh bang ham median() trén
GEE. Trong bén thoi diém thang 4/2017,
4/2018, 4/2019, 5/2020, c6 téng cong 42 ky anh,
210 canh anh vdi ti 1€ may binh quan 40,36% da
dugc thu thap. Trong thang 4/2017, ¢6 6 ky anh
va 30 canh anh. Trong céc thang 4/2018, 4/2019
va 5/2020, mdi thang déu c¢6 12 ky anh va 60
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canh anh. Mot anh trung vi dai di¢n cho tung
thoi diém duoc tao ra dua trén ghép chudi 4nh
ghi nhan trong thoi diém twong tmg. Sau d6, anh
trung vi duoc loai miy bang hai phwong phap
dua trén kénh anh “QA60” (Hinh 3) va
“Probability” (Hinh 4). Két qua cho thay
phuong phap thir hai dat hiéu qua t6t hon. Trong
nam 2019, c6 139 ki anh, 701 canh anh voi ti 1€
may binh quan 54,74% da dugc thu thap. Riéng

cac thang 1, 7, 8, 9 va 12, lugng may binh
quan/canh anh 16n nhat, dao dong tir 69% tro
lén. Cac thang 2, 3 va 4 c6 lugng may binh
quan/canh anh thip nhit, dudi 35%. Mot anh
trung vi dai dién cho tirng thang dugc tao ra dua
trén ghép chudi anh ghi nhan trong thang do.
Sau d6, cac anh trung vi di loai may bang
phuong phap dua trén kénh anh “Probability”
duge dua vao cac bude xir Iy tiép theo.

(ﬁmh v& tinh Sentinel-Z)

Thu thap diF ligu
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(E.lén déd dién bién rrm-gD [ Khao sat thyc dia |—

/d_—*ﬁ

Chum anh

chuai anh 2 chuol anh
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Loai bd ving: (1) [ Anh NDVI. NBR ] (Anh -::henh l&ch
khdng phai rirng & ’ NDVI HNBR

théi ki ddu, (2) 1a
rirng & théi K sau,
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Trich xyét khu vue Trich xuat khu vuc
mat rfrng cd rirng/ kht‘}ng cd rirng
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(3) chénh léch |~ v mat rirng
NDVI, NER gilra 2 X4Ac dinh nguwéng
thévi ki virot y [

ngwng mét rirng

cé rirng/ khing co
ac 18 rirng bi mat
(4/2017-4/2018,
4/2018-4/2019,

rikng
4/2019-5/2020)

Cac 18 rirng bi mat Banh gia da chinh xac Céc 18 rirng bi mat
trén anh (4/2019-5/2020) phat hién mét rirng thuc té (3 — 5/2020)
it

Hinh 2. Phwong phap phat hién mét rirng dya vao chi sé vién tham NDVI, NBR

" om Sentinel-2 (QA60) Sentinel-2 (Probability)

Hinh 4. Anh Sentinel-2 trung vi ciia thang 5/2020
sau khi loai b6 may sir dung kénh “Probability”

Hinh 3. Anh Sentinel-2 trung vi ciia théng_5/2020
sau khi loai b6 may sir dung kénh “QA60”
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Hai chi s6 vién thsm NDVI va NBR dugc trich
xuét tr cac bo anh Sentinel-2 trung vi. Chi )
NDVI duoc tinh bang cach st dung kénh 8 (NIR
- can hong ngoai) va kénh 4 (RED - do) théng qua
ham (normalizedDifference(['BS','B4'])) trén
GEE, tuong trng véi cong thuc:

NDVI = R0 Emre va cs, 2020)
NIR+RED

Chi s6 NBR dugc tinh bang cach sir dung
kénh 8 (NIR - can hong ngoai) va kénh 12
(SWIR - kénh hong ngoai séng ngn) thong qua
ham (normalizedDifference(['B8','B12'])) trén
GEE, tuong tng vdi cong thic:

NIR-SWIR
NBR = m (AlfOl’lSO, 2016)

Hai ngudng co6 rung va khong co6 rung dugce
xé4c dinh dua trén chi s6 NDVI, NBR cua cac

TINK THEA THIEN - HUE TRONG VIET NaM
[T s wror e I

U SRR

i SN rrnin c s _ﬁs&""

anh Sentinel-2 ghi nhén trong 12 thang cua nam
2019 tai cac khu vyc c6 rung, khong co rung
trén ban d6 dién bién rumg. Trudc tién, nghién
ctru Iya chon ngau nhién 179 mau (Hinh 5), bao
gom: 89 maiu dat co rimg tu nhién 14 rong
thuong xanh (rung tu nhién giau, trung binh,
nghéo va phuc héi), 60 miu dit khong co rimg
(dat tréng va mit nude) va 30 mau dit nong
nghi¢p. Cac trang thai rirng c6 di¢n tich nho nhu
rung tre ntra, rung l4 kim hodc khong cé dién
tich nhu rimg rung 14 khong duoc 1y mau. Sau
do, tinh gia tr1t NDVI, NBR trén 12 anh
Sentinel-2 trung vi cua 12 thang trong nam 2019
cho cac ving mau nay. Ngudng c6 rung, khong
co rung dugc xac dinh theo gia tri NDVI, NBR
trung binh nho nhét cta trang thai ¢ rimg.

Mau xdc dinh ngwéng cé rirng va
khéng co rirng
. Déatco rieng tw nhién 1& rong
thudrng xanh
= D&t khéng co rirng
Dét néing nghidép
Mau danh gia d6 chinh xac
P phat hién mat rirng
04_ »  Rirng tw nhién -
o = Rirng tréng E
Ngubn gbe rirmg
B Ring tw nhign
Rirng trﬁng
= Blja gidi tinh
=== Bién gi¥i qudc gia
=—— Buérng bér bign

ABBION

Hinh 5. Vi tri cac ving mau trén khu vwe nghién ciru

Ngudng mét ring dugc xac dinh dua trén
chénh léch chi s NDVI, NBR trén anh
Sentinel-2 gitra thang 4/2019 va thang 5/2020
tai cac khu vic mét ring trén ban do dién bién
rimg. Cu thé, nghién ctru str dung 50 ving mat
rung trong thang 5/2020 so vdi thang 4/2019 tai
khu vuc nghién ctru. Sau do, tinh chénh I¢ch gia
tri NDVI, NBR gitra hai anh Sentinel-2 trung vi

ctia hai thoi diém trén cho cac ving mau nay.
Ngudng mét ring dugc xac dinh theo gia tri
chénh I¢ch NDVI, NBR trung binh gitra hai thoi
diém trén.

Ba cép thoi diém ki trude, ki sau duoc xem
xé6t bao gdm thang 4/2017 - 4/2018, thang
4/2018 - 4/2019, thang 4/2019 - 5/2020. Dbi v6i
ting cdp thoi diém, ap dung ngudng co ring,
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khong c6 rimg, mét rimg dé loai bo nhitng ving
khong phai rimg ¢ thoi ki dau hodc 1a rimg ¢ ki
sau hoac co gia tri chénh 1éch NDVI, NDR gitra
hai ki virgt ngudng mat rimng; phan con lai 1a cac
16 rirng bi mat.

Do chinh x4c phat hién mét rung dugc danh
gia dua trén so sanh céac 16 rung phat hién trén
anh vé tinh trong giai doan thang 4/2019 -
5/2020 v&i cac 16 rimg bi mat trén thuc té trong
giai doan thang 3/2020 - 5/2020 tur dir liéu khao
sat thuc dia. Trude tién, nghién cuu lya chon
ngau nhién 45 mau mét rimg bao gdm 15 miu
ring tu nhién va 30 mau ring trong trong
khoang thoi gian tir thang 3/2020 dén thang
5/2020 tai tinh Thira Thién - Hué (Hinh 5). Sau
do, str dung phan mém QGIS Desktop dé chong
16p mét rimg thuc té voi 16p mat ring phan loai
trén anh vé tinh. Tiép theo, thong ké sb luong 16
mat rung trén thuc té duoc phéat hién va chua duogc
phat hién trén anh v¢ tinh cling nhu di¢n tich 16
mat rung trén thuc té va phan loai trén anh v¢ tinh.
Cubi cung, danh gia d6 chinh xac phat hién mat
rimg dwa trén hai chi s6 1a ti 18 phat hién dung 16
mat rimg (TPR) va sai sd tuyét ddi trung binh vé
di¢n tich (MAE) duoc tinh theo cong thurc:

TP
PR = TP + FN
MAE = ic110; — B

n

Trong d6, TPR 1a ti 1¢ phat hién dung 16 mét
rimg, TP 13 s6 16 mat rimg phan loai trén anh vé

tinh dang véi thuc t&, FN 13 s6 16 khong mat
rung phan loai trén anh vé tinh nhung trén thuc
té 1a 16 mat rimg, MAE 14 sai s6 tuyét ddi trung
binh vé dién tich (ha), O; 14 dién tich 16 mit rimg
thir i trén thuc té (ha), P; 1a dién tich 16 mt rimg
thr i phan loai trén anh vé tinh (ha), n 14 tong sd
16 mét rimg trén thyc té.
3.KET QUA VA THAO LUAN
3.1. Ngudong c6 rirng va khong co6 rirng

Cac gia tri trung binh, do 1éch chun cua tung
loai dét loai rung theo tung chi s6 NDVI, NBR
trong nam 2019 duoc thé hién nhu Bang 2. Theo
d6, gia tri NDVI va NBR trung binh thap nhat
clia trang théi co rimg déu thudc vé rimg nghéo
vai gia tri twong tng 1a 0,59 (+ 0,05) va 0,61 (+
0,04). Cac trang thai dat khong c6 rimg bao gdm
dat néng nghiép, dat trong va mat nude co gia
tri NDVI va NBR trung binh lan luot khong
vuot qua 0,35 (F 0,13) va 0,51 (F 0,09). Xét vé
su bién thién cia NDVI, NBR giira cac thang
trong nam 2019 (xem Hinh 6), c6 thé thiy cac
trang thai c6 rimg déu cé gia tri cao va it bién
d6i hon so véi cac trang thai khong co rimg.
Trang thai dat nong nghiép bién dong theo mua
vu 10 rét khi NDVI, NBR cao tu thang 2 dén
thang 4 va tir thang 6 dén thang 8. Véi cac dic
trung vé gid tri trung binh va muc do bién thién
theo thang nhu trén, nghién ctru chon ngudng
phan biét trang thai ¢6 rung la 0,59 (+ 0,05) cho
NDVIva 0,61 (+ 0,05) cho NBR.

Bang 2. Gi4 tri thong ké cia NDVI, NBR cho cic loai dit loai rirng trong nim 2019

. 2k - NDVI NBR
Loai dat loai rurng - -
Gia trj trung binh P9 léch chuian  Gia trj trung binh P9 1éch chuan

Dbit néng nghiép 0,35 0,06 0,51 0,08
Dit tréng 0,18 0,13 0,16 0,09
Mat nude -0,08 0,05 0,46 0,05
Rumng tréng 0,60 0,05 0,67 0,05
Rimg t nhién glau va 0,59 0,05 0,62 0,03
trung binh

Rung tu nhién nghéo 0,59 0,05 0,61 0,04
Rung tu nhién phuc hi 0,62 0,05 0,62 0,04
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Hinh 6. Gi4 tri trung binh ciia NDVI (bén trai), NBR (bén phai) cho cac loai dit loai rirng
trong 12 thang ctia nam 2019

3.2. Nguong mét rirng 4/2019 duoc thé hién nhu bang 3. Theo do,

Cac gia tri chénh léch trung binh, do 1éch  nghién ctru chon ngudng phan biét mat rumg 1a
chuin cia cic ving mat rimg theo ting chi s6  -0,28 (F 0,10) cho chénh léch NDVI va -0,51
NDVI, NBR trong thang 5/2020 so véi thang  (+ 0,15) cho chénh léch NBR.

Biang 3. Gi4 tri thong ké ciia chénh 1éch NDVI, NBR cho cic viing mét rirng

Chi sb Gia tri trung binh Pj léch chuin
Chénh Iéch NDVI -0,28 0,10
Chénh léch NBR -0,51 0,15
3.3. D chinh xac phat hién mit rirng NDVI ¢6 dién tich bién thién tir 0,26 dén 20,86

Trong téng s6 45 miu mat rimg ghi nhan tr  ha véi gia tri trung binh 1a 2,39 ha. Trong khi
thang 3/2020 dén thang 5/2020, s6 16 mét ring  dbi véi chi s6 NBR, dién tich bién thién nho hon
dugc phat hién trén anh v¢ tinh dua vao chi sb to 0,27 dén 20,31 ha véi gia tri trung binh Ia
NDVI, NBR lan luot 1a 37 va 32, tuong duong 2,41 ha. Sai s6 tuyet ddi trung binh vé dién tich
v6i ti 16 phat hién ding 16 mat rimg 13 82,22% 13 0,41 va 0,38 ha tuong tmg voi chi s6 NDVI
va 71,11% (Bang 4). Dién tich ctia cic mdu mat  va NBR. Nhu viy, c6 thé thiy phuong phap
rimg dao dong trong khoang 0,10+ 23,97 havsi  phat hién mét rirng dwa vao chi sé NDVI cho két
gia tri trung binh 1 2,46 ha. Cac 16 mét rimg  qua tot hon so vé6i chi s NBR.
dugc phat hién trén anh v¢ tinh dua vao chi )

Biang 4. Py chinh xAc phat hién mét rirng trén anh v¢ tinh theo hai chi s6 NDVI va NBR

Théng sb NDVI NBR
SO 16 mat rung phan loai trén anh vé tinh
ding véi thucgtg ' . 37/45 32/43
Ti 18 phat hién dung 16 mét rimg (%) 82,22 71,11
Dién tich ctia cac 16 mat rimng (ha) 0,26 + 20,86 (2,39)* 0,27 +20,31 (2,41)*
Sai s6 tuyét ddi vé dién tich (ha) 0,02 3,11 (0,41)* 0,01 + 3,66 (0,38)*

*Gia tri thie nhat, thw hai lan luot la gia tri nho nhat, lon nhat. Gia tri trong dau ngodc don la gia tri
trung binh.

3.4. Thio luin 439/QD-UBND ngay 27/02/2021), bén nguyén

Theo két qua cong bd hién trang rimg tinh  nhén chi yéu gy mat rimg tu nhién trén dia ban
Thira Thién - Hué nam 2020 (Quyét dinh s6  tinh bao gdm: (1) chuyén muc dich sir dung
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rimg do phat trién co sé ha tang nhu md cac
tuyén giao thong, xay dung hd thuy dién, thay
loi; (2) sat 10; (3) pha rung trai phap luat, 1an
chiém rimg; (4) chay ring. Trong khi do, tinh
trang suy giam dién tich rimg trong bat ngudn
tr nam nguyén nhan chinh: (1) khai thac rung;
(2) chuyén muc dich st dung rimg; (3) chay
rimg; (4) sat 16; (5) pha rimg trai phap luat, lan
chiém rimg. Cac tac nhan mat rimg phan 16n
dién ra vao mua kho trong nam 1a diéu kién
thuan 1¢1 cho viéc ing dung anh v¢ tinh quang
hoc Sentinel-2 mién phi véi pham vi phu trim
rong 290 km/canh anh, do phan giai khong gian
cao 10 m, chu ki chup anh ngén 5 ngay, trong
giam sat dién bién ring, phat hién mat rimg trén
dia ban tinh.

Céc 10 rimg bi mét gitra ki dau va ki sau trén
dia ban nghién ctru dugc phat hi¢n thong qua
viéc két hop ngudng c6 rimg, khong c6 rimg va
mét rimg theo hai chi s NDVI va NBR. Ddi v6i
NDVI, cac gia tri lan luot 1a NDVI ki dau >
0,59, NDVI ki sau < 0,59 va chénh 1éch NDVI
gitra ki sau so v6i ki dau < -0,28. Déi véi NBR,
cac gia tri 1an luot 1a NBR ki ddu > 0,61, NBR
ki sau < 0,61 va chénh I¢ch NBR gitra ki sau so
v6i ki ddu < -0,51. Phan 16n dién tich rimg trén
dia ban tinh Thira Thién - Hué thudc kiéu rimg
14 rong thuong xanh nén viéc ap dung céc
ngudng trén la phu hop khi ti 1€ phat hién ding
16 mét rimg trén 70%, sai sb tuyét ddi trung binh

Earth Engine Apps = Q) Seaihiphize

UG DG PHAT HIEH 5500 MAT RUNG *
AF DN KHU VT TH THU THIEH -
HUE

2 g Ku e oan qun S

T

wam

vé dién tich du6i 1 ha. Tuy nhién, néu 4p dung
cac ngudng trén cho cac khu vuc co kiéu rimg
rung 14 hodc nira rung 14 thi can phai ldy mau b
sung cho cac kiéu rimg nay, kéo theo thay doi
cac gia tri ngudng cho phu hop voi diéu kién
thuc té.

Thtra Thién - Hué 1a tinh dau tién tai nudc ta
stt dung cac dir liéu anh vé tinh dé quan ly va
bao vé rimg. Viéc khao sat thuc dia két hop véi
g dung vién tham ké tir ndm 2013 d3 gitp luc
lugng kiém 1am kip thoi phat hién, ngan chan
cac vu pha rimg trai phap luat, 1an chiém rimg.
Trong bdi canh d6, nghién ctru nay di dua cac
ngudng gia tri c6 rimg, khong c6 rimg va mat
rimg vao GEE dé xay dung tng dung phat hién
mét rung tog  dong tai  dia  chi
https://ninhbinhquetoi.users.earthengine.app/vi
ew/detectdeforestationtth (Hinh 7). Nguoi dung
chi can khai bao ki dau, ki sau va khu vuc can
phat hién mét rimg. Ung dung s& tu dong tinh
toan va tra vé két qua 1a cac 16 nghi ngd mat
rung gitra hai ki (Hinh 8). Trong nam 2020, can
b6 kiém 1am tai Chi cuc Kiém 1am Thira Thién
- Hué va cac huyén di str dung tng dung nay dé
x4c minh hién trang va cap nhat dién bién rung.
Két qua ing dung di hd trg cap nhat dién bién
rimg hang nim, goép phan nang cao hiéu qua
quan 1y, bao vé ring cua luc luong kiém 1am
tinh Thira Thién - Hué.

m=n

Hinh 7. Ung dung phat hién mét rirng thir nghiém tai tinh Thira Thién - Hué
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(a) Thang 4/2019

4. KET LUAN

Tinh Thira Thién - Hué c6 ti 1é che phu rimg
16n, xép tht hai tai khu vuc Béc Trung Bg sau
Nghé An. Tuy sé vu va dién tich rimg bi pha
moi nim trén dia ban tinh c6 giam nhung tinh
trang pha rung, khai thac rung trai phép tai
nhitng khu rimg tu nhién, rimg gidp ranh van
dién ra. Nghién ctru ndy da phat trién img dung
phat hién mét rimg trén dia ban tinh Thira Thién
- Hué dya trén anh vé tinh quang hoc Sentinel-
2 st dung nén tang tryc tuyén GEE. Viéc s
dung ngudng co rimg, khong c6 rimg va mat
rimg theo hai chi sé vién tham NDVI va NBR
ching minh tinh phu hgp va hi¢u qua khi ti 1¢
phat hién ding 16 mét rimg trén 70%, sai s6
tuyét dbi trung binh vé& dién tich dudi 1 ha.
Trong nam 2020, tng dung nay di duoc trién
khai thuc té tai Chi cuc Kiém 1am Thira Thién -
Hué va mang lai hiéu tmg tich cuc cho cong tac
theo ddi, cap nhat dién bién rimg, tao tién dé cho
viéc hinh thanh mé6 hinh quén 1y va bao vé rung
thong qua anh vién tham. Véi kha nang tiry bién
dé dang, mién phi cia minh, ing dung nay cé
trién vong cao dé ap dung cho cac dia phuong
khac c6 diéu kién tuong dong.

Viéc ap dung chi sé vién tham trén anh
Sentinel-2 dé phat hién mat rimg s& phat huy
hiéu qua t6t vao cac thoi diém mua kho. Ddi véi

(b) Thang 5/2020
Hinh 8. Anh Sentinel-2 t6 hop mau thit ciia mdt 16 rirng (dwong bao mau luc)
truéc (a) va sau (b) khi bi mat

mua mua, do may thuong xuyén che phu nén
kha nang ap dung cua phuong phap nay s€ bi
han ché. Dé khic phuc nhugc diém trén, c6 thé
sir dung két hop anh quang hoc Sentinel-2 voi
anh radar nhu Sentinel-1.
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USING SPECTRAL INDICES DERIVED FROM SENTINEL-2 IMAGERY
TO DETECT FOREST LOSS IN THUA THIEN - HUE PROVINCE,
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SUMMARY

This study developed a Google Earth Engine application to detect forest loss by using spectral indices derived
from Sentinel-2 imagery. The plots of forest loss between the early and later periods were detected based on the
thresholds of forested, non-forested and deforested which were determined by Normalized Difference Vegetation
Index (NDVI) and Normalized Burn Ratio (NBR) for Thua Thien - Hue province. For NDVI, the value of the
early period is greater than or equal to 0.59, the value of the later period is less than 0.59, and the difference
between the later and early periods is less than or equal to -0.28. For NBR, the value of the early period is greater
than or equal to 0.61, the value of the later period is less than 0.61, and the difference between the later and early
periods is less than or equal to -0.51. Accuracy assessment in the period from March to May of 2020 showed that
the correct detection rate of forest loss plots was over 70%, the mean absolute error was less than one hectare.
These results contribute to monitoring and updating changes in forest resources as well as promptly preventing
deforestation and illegal logging in Thua Thien - Hue province. In addition, the application developed in this
study can be implemented with minimum effort in other provinces in Vietnam.

Keywords: forest loss detection, Google Earth Engine, Normalized Burn Ratio, Normalized Difference

Vegetation Index, Sentinel-2, Thua Thien Hue.
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