KHOA HOC CONG NGHE

NGHIEN CUU KET HOP ANH VE TINH QUANG HOC
SENTINEL - 2 VA RADAR SENTINEL - 1 TRONG PHAT
HIEN MAT RUNG O TiNH GIA LAI

Nguyén Van Thi!, Tran Quang Bao? Lé Sy Doanh!,
Pham Vian Du4n!, Nguyén Nam Hai?, Tran Xuan Hoa?

TOM TAT

Nghién ctru nay da két hop chi s6 NDVI ctia anh vé tinh quang hoc Sentinel - 2 véi gia tri tan xa nguoc ctia
anh radar Sentinel - 1 d€ phat hién mat rimg trén dia ban tinh Gia Lai gitta 2 thoi ky khac nhau. Thoi ky dau
tinh tir ngay 01/01/2018 dén ngay 30/6/2018 va thoi ky sau tinh tir 01/01/2019 dén 30/6/2019. Chi so
NDVI duoc tinh tir tap hop cac anh cé ty 1&é may che phta dudi 30% cho ky dau (136 canh) va ky sau (173
canh). Daéi vdi anh Sentinel - 1, mot anh trung binh duoc tao ra tir tap hop 45 canh. Toan b qua trinh tinh
toan, phan tich dir lieu duoc thuc hién trén Google Earth Engine. Nghién cttu chi ra rang kha nang phat
hién mat rimg & Gia Lai bang di liéu két hop (NBCI) cao hon so véi st dung dit liéu quang hoc (NDVI) hay
tan xa nguoc radar (BKS) riéng ré. Cu thé do chinh xac clia phat hién mat rimg bang NBCI dat 91,7% trong
khi NDVI chi dat 81,7% va BSK 1a 75%. Voi mo hinh NBCI két hop voi ban dé hién trang ring nam 2017,
nghién ctru nay da phat hién duoc trén dia ban tinh Gia Lai, ttr 01/01/2018 dén 30/6/2019, bi mat 3.415,79
ha rimg phan bé & 4.437 16, 2.022 khoanh, 657 tiéu khu, 130 x4 va 16 huyén, trong do rimg tu nhién 14 rong

thuong xanh 1a 1.459,87 ha, rimg tu nhién 14 rong rung 14 1a 26,82 ha va rimg trong 1a 1.929,1 ha.
T khoa: Gia Lai, Google Earth Engine, mat rimg, Sentinel - 1, Sentinel - 2.

1. M0 DAV

Gia Lai la mét trong nhitng dia phuong cé dién
tich rimg nhiéu & Viet Nam. Voi vi tri dia ly thuoc
khu vuc Tay Nguyén, dia hinh bi chia cat phtc tap
béi cac khe nui va hé thong song ho. Vi vay, cong tac
tuan tra, giam sat cta cac luc luong bao vé rimg &
day gap nhiéu kho khan. Hién nay, khoa hoc cong
nghé hién dai da cung cap cho con ngudi nhiéu cong
cu ho tro trong cong tac quan ly bao vé rimg. Trong
do, anh vé tinh 1a mot trong nhtng tw lieu duwoc tng
dung pho bién trong nhiéu linh vuc, dic biét 1a trong
giam sat tai nguyén ring.

Hién nay, viéc ing dung anh vién tham dé giam
sat tai nguyén rimg da tré nén phd bién. Nam 2006,
Huang va Siegert da nghién citu giam sat bién dong
16p pht thuc vat voi quy moé lon & Bac Trung Quéc
bang anh vé tinh SPOT da thoi gian. Két qua nay
cing phu hop v6i nghién ctu ctia Cabral (2006)
trong viéc phan loai 16p pht & phia Nam chau Phi.
Nhiéu nghién ctru chi ra rang, viéc két hop anh vé
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tinh quang hoc va radar sé cho két qua giam sat rimg
tot hon 1a chi st dung riéng ré cac loai tu liéu nay
[3], [4], [5], [6], [7]. Két qua nghién ctru ciia Nguyén
Thanh Hoan (2013) chi ra rang st dung két hop
ALOS/PALSAR voi ALOS/AVNIR - 2 cho két qua
phan loai dat toi 88% trong khi chi st dung
ALOS/AVNIR-2 1a 77%. Nghién ctru vé phan loai 1op
pht st dung dat khu vuc Amazone phia Dong
Braxin, Paulo Amador Tavares (2019) nhan dinh néu
két hop dir lieu Sentinel - 1 va Sentinel-2 thi két qua
phan loai dat dén 91,07% so voi 89,53% néu chi st
dung Sentinel - 2. Dit liéu Sentinel - 1 ciing can duoc
ung dung nhiéu hon trong diéu tra, giam sat rimg &
khu vuc nhiét déi [5].

Cac nghién ctu trong va ngoai nuéc da chi ra
kha nang timg dung dit liéu vién tham trong giam sat
rimg sé mang lai hiéu qua tot. Do vay, déi voi nghién
ctru tai tinh Gia Lai da st dung ky thuat két hop anh
vé tinh quang hoc Sentinel - 2 va anh vé tinh radar
Sentinel - 1 dé xac dinh khu vuc rimg bi mat hoan
toan (chat trdng) trén quy mo toan tinh. Két qua
nghién cttu sé gop phan hoan thién co sé khoa hoc
trong viéc tng dung cong nghé cao vao quan ly tai
nguyén rimg cua tinh nay, giup cho céong tic giam
sat rimg dat hiéu qua tot hon.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu

Nghién cttu nay st dung 2 loai dix liéu vé tinh
gom Sentinel-2 (co ty 1é may che phu dudi 30%) va
Sentinel - 1, chia thanh 2 thoi ky: ky dau (K,) toan bo
di liéu thu duoc tir 01/01/2018 dén ngay 30/6/2018
va ky sau (K) toan bo dit lieu tir 01/01/2019 dén
30/6/2019.

- Sentinel - 1: 1a mot vé tinh Radar khau do téng
hop bang tan C duoc thiét ké dé giam sat cac ving
bang bién, moéi truong Bac cuc va nguy co chuyén
dong mat dat ciing nhu tao ra ban do rimg, nudc va
dat. Hién tai, Sentinel - 1 gdm 2 vé tinh (1A va 1B)
bay & do cao 693 km va cach nhau 180° cung cap di
liéu phan cuc VH va VV (c6 do phan giai khong gian
5 x 20 m va duoc tai mau 10 m) véi chu ky 1ap lai cta
ca 2 vé tinh 1a 12 ngay. Ngudn dit liéu Sentinel - 1 st
dung trong nghién cttu nay duoc 14y tir Google Earth
Engine (ee.ImageCollection (COPERNICUS/S1_
GRD?)) v6i muc @6 xtit ly 1C (d@ liéu da duoc dinh
chudn va chuyén gia tri tan xa vé decibel). Nghién
ctru ndy stt dung phan cuc VH dé két hop véi gia tri
NDVI ctia anh Sentinel - 2.

- Sentinel - 2: Gom 2 vé tinh quang hoc v6i cam
bién da quang phé chi yéu duoc ing dung trong
nong nghiép nhu gidm sat va quan ly cay trong, giam
sat thuc vat va rimg (vi du nhu chi s6 dién tich 14,
nong do diép luc, udc tinh khéi luong carbon), giam
sat su thay d6i do che phu trong giam sat moi
treong, quan sat cac vung ven bién (giam sat moi
truong bién, 1ap ban d6 ving ven bién), giam sat
nuwoc nodi dia, giam sat séng bang, pham vi bang va
lap ban do6 che phu tuyét (Christian Schiller, 2015).
Hai vé tinh Sentinel - 2A va Sentinel - 2B bay & d6 cao
786 km va cach nhau 180° cung c4p anh gém 13 kénh
phé (cac kénh nhin thay va can hong ngoai co do
phan giai 10 m, kénh red edge va SWIR c6 do phin
giai 20 m, cac kenh khi quyén c6 do phan giai 60 m)
va chu ky 1ap lai ctia ca 2 vé tinh 1a 5 ngay. Dt liéu
Sentinel-2 stt dung trong nghién cttu nay duoc lay tir
Google Earth Engine (ee.ImageCollection
(‘COPERNICUS/S2_SR’)) v6i muc xir ly 2A (da hiéu
chinh khi quyén va nan chinh hinh hoc).

2.2. Phuong phap xtt ly dir lieu

2.2.1. Phuong phap loai b mdy trén anh quang
hoc Sentinel-2
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C6 nhiéu phuong phap dé tao ra mot biec anh vé
tinh khong c6 may. Trong nghién ciru nay da st
dung anh da thoi gian voi phuwong phap bu trir, co
nghia 14 st dung nhting ché khong c6 may & anh nay
dé bu cho ving c6 may & anh khac trén clung vi tri
(Dial, G. et al, 2013). Dé thuc hién duoc viéc nay can
stt dung dén thuat toan tu dong phat hién ra may da
duoc tich hop sin trén hé thong Google Earth
Engine (GEE) dua trén kénh anh “QA60”. Phuong
phap chung nay doi khi con duoc goi la loc may
(Gomez-Chova et al,, 2017). Sau khi loai bé may, tat
ca cac kenh cta toan bo cac anh trong chudi theo
thoi gian da chon duoc hop nhat theo ham median()
tren GEE dé tao nén mot anh khong c6 may.

2.2.2. Phuong phdp tinh todn cdc chi s

- Chi s6 NDVI: Chi s6 nay duoc tinh toan tir 2
keénh phd 1a NIR (can héng ngoai) va RED (do) theo
cong thirc:

HIB-RED

W= ———
NDVE = S wenzn O

Ap dung cong thirc (1) dé tinh toan NDVI cho
anh K, va K, sé dugc NDVI, va NDVI.. NDVI ctia &nh
veé tinh Sentinel - 2 duoc tinh toan trong GEE bang
ham normalizedDifference () voi 2 kénh 1la B8 va B4.

- Chi s6 NDVI cua Sentinel - 2 va gia tri tan xa
(BKS) ctia Sentinel - 1 (c6 thé st dung phan cuc VH
hodc VV @é tinh toan) duoc két hop voi nhau (CMB)
thong qua phép tinh:

. -i
CME = (HDVI+ ——)/2 ()

Cong thuc (2) duoc viét lai nhu sau:
. . MOVi=BEE-1
cHe =——— (3

Vi gi4 tri BSK mang gia tri am nén dé co thé lay
gia tri trung binh cong tuwong dwong véi NDVI thi
BSK duoc thém dau am va nghich dao gia tri, tic 1a
lay 1 chia cho BSK va thém d4u am phia truoc gia tri
moi. Khi dung phép bién d6i nay, gia tri moi sé dong
bién voi NDVI. Ban chat cia cong thire (3) 1a két qua
ctia phép quy dong mau s6 nham tinh toan thuan tién
hon trong GEE.

Ap dung cong thie (3) dé tinh toan CMB, va
CMB;, dya vao NDVI ky trudce, ky sau va gia tri tan xa
ky trudc, ky sau.

- Chi s6 bién dong (NBCI - NDVI and
Backscatter Change Index) 1a ty lé tinh biang phan
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tram (%) gitta CMB, va CMB, va dugc tinh toan theo

cong thic sau day:

_ CM3,-CHE,
¥

- Nguong bién dong:

Vé ly thuyét, tai mot vi tri nhat dinh néu khong
c6 su thay d6i vé cau triac bé mat (hay thay ddi trang
thai ring) thi gia tri NBCI sé c6 gia tri bing 0
(khong) va vi tri d6 duoc goi 1a 6n dinh. Khi d6
nhiig vi tri c6 gia tri nhé hon 0 sé 1a nhitng noi giam
thuc vat (rimg); nguoc lai nhitng vi tri ¢6 gia tri 16n
hon 0 sé la nhing noi tang thuc vat (rimg). Tuy
nhién, trong thuc t€ khong phai nhu vay boi thuc vat
lu6n luon thay ddi theo thoi gian trong giéi han ma
theo quan niém chil quan cia con nguoi la khong
d6i. Chang han, mot khu rimg ty nhién van sinh
trudng hing nam, do do6 cau trac bé mat tan rimg sé
thay ddi, mau sic cha tan rimg cing thay
d6i...nhung nhing thay doi do chua vuot nguong do
con nguoi quy dinh (ring tu nhién hay khong phai
rimg tur nhién) nén chiung (rimg) van duogc coi 1a 6n
dinh. Chinh sy thay déi nay da lam gia tri phan xa
trén anh quang hoc va gia tri tan xa trén anh radar sé
thay déi theo. Noi mot cach khac, mot doi tuong
duoc coi 1a 6n dinh khi gia tri NBCI nam trong mot
khoang xung quanh gia tri 0 goi la nguong 6n dinh
(NV - No change Value), gia tri NBCI nho hon NV
duoc goi la nguong giam (RV — Reduce Value) va gia
tri NBCI lon hon NV duoc goi la nguong ting (IV -
Increase Value). Cac gia tri NV, RV va IV duoc xac
dinh thong qua két qua nghién ctru thuc nghiém trén
90 mau (30 mau thuc t€ 6n dinh, 30 mau thuc té giam
va 30 mau thuc té tang).

2.2.3. Phuong phap xac dinh khu virc mat riung

Sau khi x4c dinh duoc nguong bién dong, anh
chi s6 bién dong sé duoc tai phan loai theo gia tri RV,
NV va IV. Tuy nhién nghién cttu nay chi tip trung

Hinh 2a. Anh Sentinel - 2 ky dau (sau loc may)
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vao xac dinh khu vuc mat rimg, nén NBCI sé duoc
tai phan loai gom 2 khoang:

- Khoang gia tri RV sé duoc thay thé bang gia tri
1 (c6 bién dong giam).

- Khoang gia tri NV va IV sé duoc thay thé gia tri
0 (khong co bién dong giam).

Két qua tai phan loai 1a mot raster chira gia tri 0
va 1. Raster nay dugc chong xép voi ban do hién
trang rimg ctia ky dau dé xac dinh khu vuc gidm
rimg. Nhitng viing bién dong trén raster tai phan loai
& ngoai ranh gi6i 3 loai rimg hodc trong ranh giéi 3
loai rirng nhung hién trang khong phai rimg sé duoc
loai bo khoi két qua tinh toan.

Toan bo phwong phap nghién citu duwoc mo ta
tom tat bing so d6 nhu sau:

Sentinel-2
K

Sentinel-2
K.

Sentinel- |

Sentinel-1
AT KL (VH)

K (VH)

Hinh 1. So d6 qua trinh nghién ctru

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua loc may trén anh veé tinh Sentinel-2

Quy trinh loc may duoc thuc hién trén GEE vé6i
tap hop cac anh co ty 1é may che pha duoi 30%. Két
qua la anh Sentinel - 2 K, duoc tao ra tir 136 canh anh
va K, dugc tao ra tir 173 canh anh. Viéc loai boé may
sé giup cho gia tri NDVI it chiu anh hudéng va tir do6
khong lam sai léch két qua xac dinh bién dong rimg
trén toan bo ranh gidi ctia tinh Gia Lai.

Hinh 2b. Anh Sentinel - 2 ky sau (sau loc may)
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bé danh gia kha nang phu hop cta viéc st
dung tap hop anh dé tao ra anh khong c6 may trong
xac dinh bién dong rimg, nhom nghién ctu da tién

hanh phan tich gia tri phé cho ting kénh trén anh
ctia moi ky quan sat. Két qua danh gia duwoc thé
hién & bang 1.

Béng 1. Phan tich gi4 tri phé
Chi tiéu Ky dau Ky sau
Red Green Blue NIR Red Green Blue NIR
Nho nhat 0,03 0,05 0,07 0,03 0,03 0,05 0,07 0,03
Lon nhat 0,56 0,49 0,47 0,49 0,55 0,47 0,43 0,49
Trung binh 0,09 0,10 0,11 0,12 0,09 0,10 0,11 0,12
Do lech chuin 0,04 0,02 0,02 0,03 0,04 0,02 0,02 0,03

Bang 1 cho thdy cac chi tiéu thong ke gia tri phé
ctia cac kenh trén anh sau loc may cua ky dau va ky
sau la tuong dong nhau, dac biéet 1a gia tri trung binh
phé va do lech chuén gitta cac kénh tuong tmg cta
moi ky quan sat 1a nhu nhau. Ro rang viéc sit dung
anh téng hop sau loc may gitra 2 ky quan sat dé so
sanh su bién déi vé gia tri phé dua trén chi s6 NDVI
(dé két hop voi cac yéu to khac) 1a phi hop.

3.2. Két qua tinh toan cac chi s6

Chi s6 NDVI duoc tinh toan bang cong thic (1)
cho méi anh don sau khi loc bé may, sau dé duoc

hop lai voi nhau bang ham median() trong GEE dé
tao ra raster NDVI cho méi ky quan sat. Nhu vay
NDVI, duoc tao ra tr 136 NDVI, thanh phan va
NDVI, duoc tao ra tir 173 NDVI, thanh phan.

Dit liéu tan xa Sentinel - 1 ctia ky dau duoc tao ra
tr 45 phién quan sat va ky sau dugc tao ra tir 45
phién quan sat bang ham median() trong GEE.

Dir lieu két hop gitra chi s6 NDVI va gia tri tan
xa duoc két hop voi nhau theo cong thitc (3).

Chi s6 bién dong NBCI duoc tinh toan bang
cong thic (4)

Hinh 3al. Sentinel - 1 VH ky d¢au (nho nhat: -
28,5748; 16n nhat: 1131655)

Hinh 3b1. NDVI ky du (nhé nht: -0,394314; 1én
nhét: 0,814148)
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Hinh 3a2. Sentinel - 1 VH ky sau (nho nhat: -
29,6676; 16n nhat: 11,0135)

Hinh 3b2. NDVI ky sau (nh6 nhit: -0,348077; 16n
nhét: 0,820220)
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Hinh 3c1. Két hop ky dau (nho nhat: -3,75924;
16n nhét: 6,50000)

Hinh 3c2. Két hop ky sau (nhé nhat: -3,80255; 16n
nhat: 6,51315)

Hinh 3d1. Chi s6 bién dong (nhé nhat: -259874; 16n nhat: 943248). Nhimng diém sim mau 14 nhitng
khu vire ¢6 chi s6 giam (RV) cao, ché sang mau 1a nhitng khu vuee ¢6 chi s6 ting (IV) cao, con lai 1a
khu 6n dinh (NV)

Viéc tng dung cac chi s6 dé danh gia sy bién
dong gitta hai ky quan sat, da tién hanh lap bang
thong ké phan tich cac chi s6 nhu & bang 2.

Bang 2 cho thiy gia tri ctia cac chi s6 & ky dau
va ky sau co su twong dong cao. Diéu nay cho phép
so sanh su thay ddi gia tri gitta hai ky quan sat tai

mot vi tri nhat dinh. Cac chi tiéu thong ké cua chi so
NBCI c6 su khac biét lon vé do léech chuidn so voi
BKS, NDVI va CMB. Do léch chuén rat cao phan anh
su khac biét 16n gitra cac gia tri, c6 nghia la viéc phan
biét su tang gidm rimg bang chi sé6 NBCI 1a thuc hién
duoc khi xac dinh duoc nguong cu thé.

Bang 2. Phan tich cac chi sd

Chi tiéu BKS NDVI CMB NBCI
BKS, BKS, | NDVI, | NDVL, | CMB, CMB,
Nhé nhat -29,91 -30 045 | -042 -3,76 -38 - 259.874,00
Lén nhat 24,606 | 2448 | 084 0,84 6,50 6,51 943.248,00
Trung binh -18,88 | -165 | 047 0,45 0,27 0,26 -5.70
D6 lech chudn 2,77 2,95 0,19 0,2 2,49 2,49 29.932,56
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3.3. Két qua x4c dinh nguong bién dong

Nguong bién dong duoc x4c dinh trén 90 mau
thuc té cho chi s6 NDVI, tan xa nguoc va gia tri két
hop NDVI va tan xa nguoc. Két qua cu thé duoc thé
hién & hinh 4.

150 1500 150
100 1000 100
] %3
I [
50 = 500 - 50 .l

-150 -130,0 -150

M Gidm W Ondinh [ Ting

Hinh 4. Nguong gia tri bién dong rimg
- Nguong bién dong doi voi chi s6 NBCI: cac
diém gidm rumg co gia tri tir - 127,6 dén -36,8 va tap
trung nhiéu trong khoang tir - 91,2 dén - 54,9; cac
diém rimg 6n dinh cé gia tri tir -39,8 dén 43,5 va tap
trung nhiéu trong khoang tir - 11,9 dén 17,2; cac diém

tang rung c6 gia tri tir 39,2 dén 84,9 va tap trung
nhiéu trong khoang 49,8 dén 76,4.

- Nguong bién dong doi voi chi s6 NDVI: cac
diém gidm rimg co6 gia tri tir -72,0 dén -46,7 va tap
trung nhiéu trong khoang tir - 69,0 dén - 54,9; cac
diém rung 6n dinh c6 gia tri tir -32,5 dén 43,9 va tap
trung nhiéu trong khoang tir -18,8 dén 31,7; cac diém
tang rimg co gia tri tir 46,9 dén 81,7 va tap trung
nhiéu trong khoang 54,2 dén 75,5.

- Nguong bién dong doi véi chi s6 BKS: cac diém
giam rumg co gia tri tir 41,1 dén 130,9 va tap trung
nhiéu trong khoang tir 63,5 dén 108,3; cac diém ring
6n dinh c6 gia tri tir - 45,6 dén 45,3 va tap trung nhiéu
trong khoang tir -14,8 dén 23,1; cac diém tang rimg
c6 gia tri tir - 83,2 dén - 39,6 va tap trung nhiéu trong
khoang -72,1 dén - 45,6.

Nhu vay, cac gia tri ting, 6n dinh va gidm rimg
ctia cac chi so déu co su giao thoa trong mot khoang
nhat dinh do vay nguong tang/giam rimg duoc xac
dinh 1a gia tri trung vi cia cac gia tri trong khoang
giao thoa (Bang 3).

Bang 3. Bang x4c dinh nguong bién dong rimg

Chi sé Céc gia tri trong khoang giao thoa Nguong ting/giam
Giam - On dinh On dinh - Tang Giam Ting
NBCI | 35,97; 36,84; 38,93; 39,97 43,47; 39,23; 43,09; 41,41; 43,54; 42,43 -37,9 42,8
NDVI | -46,7;-32,5 44,1; 46,9 -39,6 45,5
36,85; 41,09; 42,04; 42,61; -45,66; -44,39; -39,14
BKS 42,63; 45,28; 50,47 -45,69; -44,76; -44,26; -40,7; -39,62 42,6 443

Bang 3 cho thdy, nguong xac dinh bién dong
rimg doi voi timg chi s6 duoc xac dinh nhu sau:

- D6i voi NBCI: khu vyc rimg 6n dinh khi gia tri
NBCI nam trong khoang tir - 37,9 dén 42,8; néu nho
hon - 37,9 1a mat rimg va néu 16n hon 42,8 1a ting
rung;

- P6i voi NDVI: khu vuce rimg 6n dinh khi gid tri
NDVI niam trong khoang tir - 39,6 dén 45,5; néu nhé
hon - 39,6 1a mat rimg va néu 16n hon 45,5 1a ting
rung;

- boi voi BKS: khu vuc rimg 6n dinh khi gié tri
BKS niam trong khoang ttr - 44,3 dén 42,6; néu nhé
hon - 44,3 1a tang rimg va néu 16n hon 42,6 la giam
rung.

3.4. Két qua xac dinh viing mét rimg

Ap dung nguong phan loai & bang 1 d6i voi timg
chi s6 NBCI, NDVI va BKS dé tao ra cac raster mat
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rimg, trong cac raster nay nhimg diém anh c6 gia tri
béang 1 thé hién vi tri mat rimg va nhing diém anh c6
gia tri bang 0 1a thé hién vi tri khong mat rimg (ting
hoac 6n dinh). Céac raster mat rimg nay duoc két hop
voi ban d6 hién trang rimg cta tinh Gia Lai dé loc bo
nhitng diém anh ngoai quy hoach 3 loai rimg. Két
qué cho thay chi s6 NBCI phat hién duoc 6000 vi tri
mat rimg, chi s6 NDVI phat hién duoc 6400 vi tri mat
rimg va chi s6 BKS phat hién duoc 7200 vi tri mat
rung.

Tt két qua xac dinh duwoc, nhom nghién ctu
da tién hanh 14y mau ngau nhién 60 diém phat hién
duoc ctia méi chi s6, sau d6 kiém chimg ngoai thuc
dia xem céac vi tri d6 c6 phai mat ring khong
(Bang 4).

Két qua thong ké mat ring phat hién bang chi
s6 NBCI cho thdy trong khoang ttit dau nam 2018
dén gitra nam 2019, toan tinh Gia Lai bi mat di
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3.415,79 ha rimg phan b & 4.437 16, 2.022 khoanh,
657 tiéu khu, 130 xa va 16 huyén, trong do rimg tu
nhién 14 rong thuong xanh la 1.459,87 ha, rimg tu
nhién 14 rong rung 14 1a 26,82 ha va rimg trong la
1.929,1 ha (Bang 5).

Bang 4. Két qua kiém ching thuc dia

, .| Sodiém | Sodiém | Tyle

TT | Chiso kiém ching | dung (%)
1 NBCI 60 55 91,7
2 | NDVI 60 49 81,7
3 BKS 60 45 75,0

Hinh 5. Anh vé tinh trudc (trai) va sau (phai) mat
rimg - Két qua xac dinh bang chi s NBCI

Bang 5. Két qua phan tich mat rimg béng chi s6

NBCI
Rung tw | Rung tu
Riumg |nhién la | nhién la o
. A A . Tong
TT| Huyén trong | rong rong (ha)
(ha) | rungla | thuong
(ha) |xanh (ha)
1 |Chu Pih 92,68 128,23 220,91
2 |Chu Prong 712,67 12,60 59,48| 784,75
3 |Chu Puh 34,14 0,43 6,66 41,23
4 |bak Doa 21,31 0,14 109,99| 131,44
5 [Pk Po 98,29 28,56 126,85
6 [Puc Co 13,65 1,27| 267,50| 282,42
7 |la Grai 21,60 273,82 295,42
8 |laPa 21,89 2,25 29,26| 53,40
9 |Kbang 4442 48,70, 93,12
10 [Kong Chro 103,89 4,55 142,05 250,49
11 [Kréng Pa 24,80 2,15 189,41| 216,36
12 [Mang Yang | 502,93 0,83 151,61| 655,37
13 |Pha Thién 8,69 0,15 1,39 10,23
14 Thanh pho
Pleiku 67,72 67,72
15 Thi x4 An
Khe 160,42 3,63 164,05
16 Thi xa Ayun
Pa 2,45 19,58 | 22,03
Téng cong  [1.929,10| 26,82 | 1.459,87 [3.415,79
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Bang 5 cho thay dién tich rimg bi mat tap trung
nhiéu & cac huyén Chu Prong (784,75 ha, trong do:
712,76 ha ring trong, 59,58 ha rimg tu nhién 14 rong
thuong xanh va 12,60 ha rimg tw nhién 14 rong rung
14), Mang Yang (655,37 ha, trong d6: 502,93 ha ring
trong, 151,61 ha ring tu nhién 14 rong thuong xanh
va 0,83 ha rimg ty nhién 14 rong rung 14). Cac huyén
c6 dién tich rimg bi mat thap gém: huyén Phu Thieén
(10,23 ha), thi xa Ayun Pa (22,03 ha), huyén Chu Puh
(41,23 ha), Ia Pa (53,40 ha). Cac huyén con lai cé
dién tich rieng bi mat phat hién duoc tir khoang 100
ha dén 250 ha. Dién tich rimg trong bi mat cht yéu 1a
rimg san xuat, ring duoc khai thac dé chuyén sang
chu ky trong rimg moi, mot s6 dién tich do bi chay
va chuyén déi cay trong tir cao su sang hinh thic st
dung dat khac.

3.5. Thao luan

Tu liéu vién tham Sentinel - 1 va Sentinel - 2 déu
c6 kha nang phat hién mat rimg voi do chinh xac kha
cao (tir 75% tré 1én). Tuy nhién, néu két hop ca 2 loai
nay thi do chinh xac sé duoc cai thien hon nhiéu
(91,7%). Biéu nay cang phu hop voi két qua nghién
ctiu cta Paulo Amador Tavares (2019) khi st dung
ca 2 loai tu liéu nay dé€ phan loai 16p phu thuc vat da
cho @6 chinh x4c lén dén 91,07% nhu da noi & phan
m¢& dau. Nhu vay, viec tmg dung cid anh vé tinh
quang hoc va di liéu vé tinh radar thi sé phat huy
duoc thé manh cta timg loai anh: chi s6 NDVI cta
anh quang hoc phan anh dac diém 16p phu thuc vat,
chi s6 NDVI cang cao thi thuc vat cang t6t (John
Weier va David Herring, 2000); con dit liéu radar
phan anh dic diém cau trac 16p phua thue vat (Oliver,
C. va Quegan, S., 1998), gia tri tan xa & khu vuc co
rimg cao hon & khu vuc dat trong.

4. KET LUAN

Két qua nghién ctru chi ra rang, su két hop giita
anh vé tinh quang hoc Sentinel - 2 va anh vé tinh
radar Sentinel - 1 cho kha nang phat hién mat rimng &
Gia Lai tot hon so véi sit dung ting loai anh riéng ré.
Nhoém nghién ctu da st dung phuong phap loc may
tren Google Earth Engine dé tao ra anh Sentinel - 2
sach may cho ky dau va ky sau tir 137 va 176 canh
anh c6 ty lé may dudi 30%. Dt lieu radar Sentinel - 1
ky d4u va ky sau ciing duoc tao ra tir 45 phién quan
sat bang thuat toan median( trén GEE. T anh
quang hoc, da tinh toan chi s6 NDVI ky dau va ky
sau sau d6 két hop véi gia tri tan xa nguoc radar
(BKS) ctia Sentinel - 1 dé tao ra dit lieu két hop gitra
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NDVI va BKS ky dau va ky sau. Chi s6 bién dong
duoc tinh toan dua trén suw chénh léch gia tri trén anh
két hop gifra 2 ky quan sat duoc goi la NBCIL Str
dung 30 mau mat rimg, 30 mau rimg 6n dinh va 30
mau tang rimg dé xac dinh nguong bién dong cho
ting chi s6: (i) Chi s6 NBCI c6 nguong 6n dinh tir
37,9 dén 42,8; (ii) Chi s6 NDVI c6 nguong 6n dinh tir
39,6 dén 45,5; (iii) chi s6 BKS c6 nguong 6n dinh tir -
44,3 dén 42,6. Két qua xac dinh mat rimg bang chi s
NBCI dat 97,7%, chi s6 NDVI dat 81,7% va chi s6 BKS
dat 75,0%.
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STUDY ON DEFORESTATION DETECTION IN GIA LAI PROVINCE USING SENTINEL-2 OPTICAL
SATELLITE IMAGE AND SENTINEL-1 RADAR DATA
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Pham Van Duan', Nguyen Nam Hai®, Tran Xuan Hoa?
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Summary

In this study, NDVI value of the Sentinel - 2 optical satellite image was integrated with the backscatter value
of the Sentinel - 1 Synthetic - aperture radar data between two periods to detect deforestation in Gia Lai
province. The early period is from january 1, 2018 to june 30, 2018 and the later period is from Januaryl,
2019 to June 30, 2019. NDVI was calculated from a series of Sentinel-2 scenes with a cloud cover ratio of
less than 30%, including 136 scenes of the early period and 173 scenes of the later period. A median value of
backscatter of 45 scenes for each period were also created for Sentinel-1. Image data processing and
analysis is done on Google Earth Engine. The study results show that the probability of detecting
deforestation in Gia Lai with combined data (NBCI) is better than using separate optical data (NDVI) or
radar backscatter (BKS). Specifically, the accuracy of detecting deforestation with NBCI was 91.7% while it
was only 81.7% with NDVI and 75% with BKS. With the NBCI model integrated with map of forest status in
2017, this study found that 3,415.79 hectares of forest were lost from january 1, 2018 to june 30, 2019 in Gia
Lai province. This deforestation is distributed in 4,437 plots, 2,022 sub compartment, 657 compartment, 130
communes and 16 districts, of which the evergreen broadleaf natural forest is 1,459.87 hectares, the natural
broadleaf deciduous forest is 26.82 hectares and the planted forest is 1,929.1 hectares.

Keywords: Deforestation, Gia Lai, Google Earth Engine, Sentinel - 1, Sentinel - 2.
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