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TOM TAT

Rumg khop 14 trang thai rimg déc trung cta khu vue Tay Nguyén va tap trung nhiéu & hai huyén cia tinh Dk
Lik 1a Ea Sup va Buén Dén. Trong nhidu nim gﬁn day, dién tich rimg khop dang bi thu hep do chuyén doi sang
céc loai hinh st dung dét khac. Viéc theo doi, giam sat rung khdp dua vao anh vé€ tinh quang hoc gap khé khan
do anh huong cua mdy. Mot trong nhitng giai phap khic phuc tinh trang nay 1a sir dung anh radar trén co so
nghién ctru mbi quan hé giita gia tri NDVI tir anh quang hoc va gia tri tan xa ngugc cia anh radar. Két qua
nghién ctru cho thay giira tan xa nguoc cua cac phan cuc radar va NDVI ¢c6 mdi quan hé véi nhau kha chit theo
ham logarit va sy két hop giita phan cyc VV va VH (VV+VH) c6 tuong quan chit hon (R* = 0,7374) so véi
phan cyc VV (R” = 0,6535) hay VH (R* = 0,6826) riéng r&. Tir cac phuong trinh lién hé nay c6 thé xay dung
ban d6 NDVI loai trir dugc may dwa vao gi4 tri tan xa ngugc clia cac phan cuc radar Sentinel-1. Két qua nghién
clru mé ra mot trién vong méi vé sir dung tu liéu radar Sentinel-1 trong gidm sat rimg khop & tinh Dak Léc.

Tiur khéa: NDVI, radar, rirng khép, Sentinel-1, tin xa ngwge.

I. DAT VAN PE

Rung khdp hay rung thua 14 rong rung la
theo mua (Ha Chu Chir va dong tac gia, 1996)
1a hé sinh thai rimg dic trung trong didu kién
khi hau chia thanh hai mua rd rét: mua mua
ing nude va mua kho khic nghiét (Tran Vin
Con, 2014). T6 thanh loai trong rimg khop chu
yéu 1a nhitng loai cay ho dau (Dipterocarpaceae)
chiém wu thé va rung 14 vao mua kho. Rimng
khop ¢ nude ta phan bd tir Kon Tum dén Tay
Ninh nhung tap trung nhiéu nhét 13 & Gia Lai
va Pik Lik. Tuy nhién, dién tich rimg khop da
va dang bi thu hep nhanh chong. Theo két qua
diéu tra kiém ké rimg cong bb nim 2014, toan
tinh Pk Lik c6 khoang 203.807 ha rimg khop,
trong d6 huyén Buon Pon c6 99.409 ha, huyén
Ea Sup c6 77.278 ha; day 1a 2 huyén cé dién
tich rimg khop nhiéu nhat tinh Dk Lak. Ciing
theo s& lidu két qua cap nhat dién bién rimg
cong bd dén 31 thang 12 nam 2016, dién tich
rung nay la 200.944 ha, trong d6 huyén Buodn
bon c6 99.409 ha, huyén Ea Stp c6 74.992 ha.
Nhu vay, chi trong vong 3 nam (tir 2014 dén
2016), dién tich rung khop trén dia ban tinh

Pik Lik da bi giam 2.863 ha, trong d6 huyén
Ea Sup gidm 2.286 ha. Nguyén nhan cua sy
suy giam nay chil yéu do pha rimg trai phép dé
chuyén sang cac loai hinh s dung khac. Day
12 mot van dé nghiém trong va can cé bién
phép giam sat va ngin chan kip thoi.

Vién tham dong vai tro rat quan trong trong
quéan 1y rimg. N6 dugce sir dung dé thu thap dit
liéu khan cap, dic biét 1a theo ddi sy thay ddi do
che phu rung, danh gia sy suy thodi ring, danh
gid ning suit dat va cung cip khong chi ddi véi
kiém ké rimg ma con 1a dau vao truc tiép cho
quéan 1y rimg va lap ké hoach chién luoc. Khong
chi anh quang hoc ma anh radar ciing co thé
duoc s dung dé phan loai 16p phii bé mat
(Hadam OMAR et al., 2012), l6p phu rung (J.
Davidse, 2015; Torres et al., 2012). Tuy nhién,
néu str dung anh quang hoc thi nhiéu khi bj han
ché boi diéu kién thoi tiét va may che phu. Thoi
gian giita 2 phién anh khong c6 may doi khi rét
dai, tir 3 dén 6 thang, thdm chi cd nam. biéu
nay dan dén kho khan trong viéc giam sat rimg
mot cach thuong xuyén. Ngugc lai, anh Radar
khau d6 tong hop (SAR - Synthetic Aperture
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Radar) c6 thé khéc phuc duoc cac nhugce diém
d6 cua anh quang hoc, n6 c6 thé cung cip dit
liéu ngay va dém, trong moi diéu kién thoi tiét
(Torres et al., 2012). Hon nira, vao nam 2015 v¢
tinh Sentinel-1 cta co quan vii tru chiu Au

Phan cuc VV Sentinel-1
Hinh 1. Anh quang hoc, dnh radar va diém miu khu vie nghién ciru

Khi nghién ctru vé rimg bang tu liéu anh vé
tinh, chi s6 khac biét thuc vat (NDVI) dugc sir
dung phd bién. Chi sé NDVI nay duoc xéc
dinh dya vao anh vé tinh quang hoc. Tuy
nhién, bd cam cua vé tinh vién tham thu dong
xac dinh duoc kénh d6 va can héng ngoai, mot
phan trong dai phd dién tir va song dién tir
trong dai nay bi can trd bdi may va suong mu.
Do vay, NDVI khong phai liic nao ciing c6 thé
tinh dugc tir anh quang hoc. Vé tinh vién tham

(ESA) di bat dau cung cap dir lidu voi chu ky
lap lai ngan (12 ngay) va hoan toan mién phi, d&
dang tiép can ngudn dit lidu. RS rang, dir liéu
Sentinel-1 rat phu hop va hitu ich cho viée giam
sat rung khdp ¢ Viét Nam.

F 3

Phan cuc VH Sentiel-]

cha dong hoat dong trong bang tan C (tir 4 - 8
GHz) cua dai di¢én tur, khong chiu anh huong
boi cac yéu td thoi tiét nhung né lai khong do
duoc kénh do6 va kénh can héng ngoai. Do vay,
khong thé xac dinh duge NDVI tryc tiép tir dit
liéu radar. Néu thong tin dya trén vé tinh bang
C, tan xa ngugc cua tin hi¢u radar, co thé ¢6
mdi twong quan voi gia tri NDVI, vin dé may
c6 thé duoc giai quyét. O Viét Nam, nghién
clru vé twong quan gitta gia tri tan xa nguoc,
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dac biét 1a dir li¢u Sentinel-1, véi NDVI trong
linh vuc quan 1y rung con it dugc cac tac gia
quan tam.

Muc tiéu nghién ctru cua bai bao la xac dinh
duoc mbi quan hé gitta gia tri tan xa ngugc cua
Radar Sentinel-1 voi gia tri NDVI lam co s&
khoa hoc cho vi¢c xac dinh dién tich rung br:ing
dirliéu Radar Sentinel-1.

II. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

- Dt li¢u radar Sentinel-1 thu ngay 14 thang
10 nam 2016, mic xt Iy 1 gém phan cuc VV
va VH d6 phan giai khong gian 5 x 20 m, kich
thude diém anh 10 x 10 m. Dit liéu mtrc 1 da
duoc gén toa do quy dao, chua hi€u chinh hinh
hoc, chua loc nhiéu, gia tri phase duoc thay thé
bang gia tri bién do (Amplitude) va cudng do
(Intensity).

- Anh quang hoc Sentinel-2 thu ngay 10
thang 10 ndm 2016, mirc xir Iy 1C gém céc
kénh RGB (Band4, Band3 va Band2) va kénh
NIR (Band8), d0 phan gidi khong gian 10 x 10,
kich thudc diém anh 10 x 10 m. Mirc xir Iy 1C
dd bao gdm hiéu chinh birc xa, loc nhidu khi
quyén, nén chinh hinh hoc vé hé toa do quéc té
WGS1984 UTM_ Zone 49N.

- 390 diém mau duoc lay phan bb déu trén
anh quang hoc tai vi tri khong c6 may che phu.
- Pham vi nghién cuu: rung khop & huyén Ea
Stp va Budn Don, tinh Pk Lak.

2.2. Phuong phap xir Iy s6 liéu
2.2.1. Phwong phap xw ly anh quang hoc

Anh quang hoc d3 xur Iy ¢ mirc 1C (d3 hiéu
chinh birc xa, d3 nan chinh hinh hoc va da
chuyén vé hé toa d6 mit dit UTM-WGS1984)
nén co thé tinh tryc tiép gia tri NDVI tir kénh
NIR va RED theo cong thirc:

NDVI = NIR—-RED (1)
NIR+RED

Trong d6: NIR 1a kénh can hong ngoai,

RED 1a kénh dé twong ung voi Band8 va
Band4 cua dir liéu Sentinel-2.
2.2.2. Phuwong phap xw ly anh radar

Buwoc 1: Loai bo nhiéu (Noise Removal)

Thuc hién loai bo nhiéu nhim loai bo céc
tin hiéu radar bj nhidu dong boi cac yéu tb méi
trudng xung quanh. Viéc loai bo nhiéu dugc
thuc hién trén phan mém SNAP5.0 thong qua
chuc nang S-1 Thermal Noise Removal.

Buwoc 2: Hiéu chinh tan xa (Calibration)

Dé chuyén gia tri diém anh thanh gié trj tan
xa nguoc dugc hiéu chinh btrc xa thi tat ca cac
thong tin can thiét c6 trong dir liéu radar phai
day du. Véc-to hiéu chinh bao gdm cac thong
tin siéu dit licu kém theo dit ligu radar dé
chuyén gia tri cuong d6 sang gi tri Sigmao.

Muc ti€u cua hiéu chinh tin hiéu radar la
nham cung cép thong tin diém anh c6 thé lién
quan tryc tiép dén tan xa nguoc radar cua mdi
canh. Hiéu chinh tan xa duogc thuc hién theo
cong thuc sau:
IDN{|?

e (2)

Trong d6: value(i) = DN; nguyén gbc va A;

value(i) =

= sigmaNought t (1).

Budc nay, dugc thuc hién bﬁng cong cu
Calibration trong phan mém SNAP5.0.

Buwoc 3: Loc dir liéu (Filter)

Hinh anh SAR luén chtra dung cac dom
khong c6 dit lidu (dit liéu rong) va ching lam
suy giam chat lugng hinh anh va gy kho khan
cho qua trinh phén tich hinh anh. Cac dém nay
1a hoan toan ngau nhién do bo cam khong nhan
dugce tin hiéu phan hdi (tan xa) tir d6i tuong do
tin hiéu bi phan tan manh. St dung bo loc dé
loai bo cac dom nay trén anh radar giup lam
tang cht lugng hinh anh va nang cao do chinh
xac cua phan tich anh. Trong nghién cuu nay,
dir liéu radar duogc loc bﬁng phin loc Lee (J.S.
Lee et al, 2009) va dugc thuc hién bang phan
mém SNAP5.0 v&i cong cu Single Product
Speckle Filter.

Buwéc 4: Nin chinh hinh hoc

Mot trong nhitng dic diém cua anh radar 1a
bién dang dia hinh. M6 hinh bién dang duoc
thé hién & hinh 2.
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Hinh 2. Mé hinh bién dang dia hinh cia anh radar
Theo m6 phong & hinh 2 cho thiy, tai vi

tri B v&i d cao h trén bé mit trai dat né sé
thé hién & diém B’ trén anh radar, thuc chét
vi tri chinh xac phai 1a B”. Nan chinh hinh
hoc 1a dwa diém B’ vé dung vi tri B” bang
cach dich chuyén mot khoang Ar. Viéc nin
chinh hinh hoc cin dya vao cac théng sd
trong tép siéu dir liéu va mo hinh s d6 cao.
Phin mém SNAP 5.0 cho phép thuc hién
nin chinh hinh hoc véi kha nang tu dong tai
md hinh s d6 cao 30 m (ASTER 30) tir may
chu cua NASA.

Buéc 5: Trich xudt khu vwe nghién civu

Kich thudc mot canh anh radar Sentinel-1
rat 1o, 250 km, do vay dé giam dung lugng
luu trir va thoi gian xu ly, dir liéu khu vuc
nghién ctru duoc trich xuit bang chic ning
Subset ctia phan mém SNAP 5.0.
2.2.3. Phwong phdp ldy méu

Duya vao anh to hop mau tu nhién cua anh
quang hoc Sentinel-2 dé xac dinh cac vi tri
diém mau phu hop, phan bb déu trén cac trang
thai trén anh va khong nam trong khu vuyc bi
may hodc bong may bao phu.

Tai mdi vi tri diém mau, thong tin vé
NDVI va thong tin tdn xa nguoc cia cac phan

cuc radar sentinel-1 dugc trich xuét véi ctra sO
chon miu 1a 3 x 3 diém anh. Gia tri tai moi
diém mau 14 gia tri trung binh cua 9 diém anh
xung quanh diém miu. Nhu vdy, mdi diém
mau s& chira thong tin vé NDVI va tan xa
nguogc cac phan cuyc VV va HV.
2.2.4. Xdc dinh méi quan hé giita tin xa
nguwgc radar véi NDVI

M&bi quan hé giita tan xa nguoc radar voi
NDVI duge x4c dinh dua trén biéu dd dang
duong va dam mdy diém. Dwa vao su phin bd
ctia dam mdy diém dé xac dinh mé hinh tuong
quan gitra tdn xa radar va NDVI, tor d6 xéc
dinh dugc phuong trinh twong quan va hé sd
twrong quan R%. Hé sb lién hé (C) giira tan xa va
NDVI duoc xac dinh theo cong thuc sau:

TX-X)(Y=Y)
-2 sy

Trong d6: C 1a hé s6 lién hé;

C= 3)

X, Y la gia tri trung binh tan xa
va NDVI tai mdi diém mau;
X, Y 1 gi4 trj trung binh cua tan
xa va NDVI cua tit ca cac diém mau.
Toan bd qua trinh nghién ctru dugc mo ta
qua so do ¢ hinh 3.
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2.2.5. Phan mém SNAP 5.0

SNAP 1a viét tit ctiia “Sentinel Application
Platform” (Nén tang ung dung Sentinel) la
cong cy xur 1y, phan tich dir liéu vién tham tir
cac vé€ tinh Sentinel cia Co quan Vii tru Chau
Au (ESA) duoc phat trién boi “Brockmann
Consult, Array Systems Computing”. Pay la
phan mém mién phi dugc cung cép boi ESA
v6i nhiéu cong cu phan tich anh vién tham ca
quang hoc va radar. Khong chi hd trg cac tu
liéu vé tinh Sentinel, SNAP 5.0 con hd tro

nhiéu dir liéu vé tinh phd bién khac nhu
Landsat-8, SPOT, MODIS... Phin mém nay
phu hop cho nghién ctru, hoc tap ciling nhu tao
ra cac san pham thuong mai va duoc dam bao
ban quyén phin mém (Phan mém co thé tai vé
tr dia chi: http://step.esa.int/main/toolboxes/snap/).
III. KET QUA NGHIEN CUU, THAO LUAN
3.1. Két qua nghién ciru

Gia trj tan xa va NDVI trén 390 diém mau

duoc so sanh béng dd thi & hinh 4.

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 3 - 2018 171



Qudn ly Tai nguyén rieng & Moi truwong
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Hinh 4. Sy phu thudc ctia tin xa radar vao gia tri NDVI tinh tir anh quang hoc
Qua sy so sanh trén hinh 4, ta thiy rang sy bang cong thirc (3) va két qua cho thay giira
bién thién cta gia tri tan xa ca phan cuc VV,  VV, VH va VV+VH va NDVI c¢¢6 gia tri lan
VH va VV+VH réat phu hop véi su thay d6i  luot 1a 0,7414; 0,7536 va 0,7854. Cac biéu do
ctia gia tri NDVI. Tir d6 nhan ra rang, giita tin & hinh 5 thé hién m6 hinh twong quan giita tan
xa radar va gia tri NDVI ¢ mdi twong quan  xa radar va NDVI:
nao d6. Hé sb twong quan nay duogc tinh toan
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Hinh 5. Méi lién h¢ giira tn xa va NDVI
Dua vao dam may diém giita tan xa cc phan  lién hé va hé sé twong quan R* xac dinh duoc
cuc voi NDVI ta xac dinh dugc mo hinh quan h¢  nhu sau:
gitta chung c6 dang ham logarit. Phuong trinh

Bang 1. Phwong trinh twong quan giira tan xa va NDVI

Phén cuc Phuong trinh twong quan R’ R
VV(db) VV =1,1049In(NDVI) + 0,6636 0,6535 0,81
VH(db) VH = 1,0785In(NDVI) + 0,5838 0,6826 0,83

VV+VH (db) VV+VH =2,1834In(NDVI) + 1,2474 0,7374 0,86
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Dua vao hé sb R? cho théy tan xa phan cuc  quan chat hon. Nhu vay, dé tinh NDVI thong
VV va VH c6 tuong quan khé chat véi NDVI,  qua tan xa radar thi cac phuong trinh ¢ bang 1
tuy nhién néu két hop phan cuc VV va VH  duoc bién d6i nhu trong bang 2.
bang phép tinh cong (VV+VH) thi su tuong

Bang 2. Phwong trinh tinh NDVI tir tin xa radar

Phén cuc Phwong trinh twong quan Ghi cha
VV(db) NDVI = Exp[(VV - 0,6636)/1,1049] 4)
VH(db) NDVI = Exp[(VH - 0,5838)/1,0785] 5)

VV+VH (db) NDVI=Exp[( VV+VH -1,2474)/2,1834] (6)

Ap dung cac phuong trinh (4), (5) va (6) VV+VH cua dit liéu Sentinel-1 cho két qua
lan luot tinh NDVI tir phan cuc VV, VH va  nhu hinh 6.
b R i '—WW R it : LT

NDVIVH NDVI VV+VH
Hinh 6. Két qua tinh NDVI tir cac phan cwe VV, VH va VV+VH
va so sanh véi NDVI tinh tir &nh quang hoc
3.2. Théo lugn c6 su khéc biét o rét gitta NDVI tinh tir anh
Két qua tinh toan NDVI & hinh 6 cho thdy  quang hoc va NDVI tinh tir cic phan cyc radar.
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NDVI anh quang hoc khong loai bé duoc yéu
t6 may va bong may, din dén khé khin trong
viéc phan loai 16p phu thuc vat. Nguoc lai, cac
két qua tinh NDVI tir cac phan cuc radar cua
dir liéu Sentinel-1 thong qua cac phuong trinh
twong quan tuong ing & bang 2 thi cho két qua
kha quan hon. Nhin bang mit thuong ciing dé
dang nhan thdy ring, van dé miy ma anh
quang hoc Sentinel-2 gdp phai da dugc giai
quyét triét @& & anh radar Sentinel-1. Mot khi
gia tri NDVI duoc xac dinh, viéc phan loai 16p
pht tré nén dé dang hon, dic biét 1a xac dinh
dién tich 16p phu rung.

Tham thuc vat duoc mo ta béng cach su
dung mét sd cac bién sinh 1y khac nhau (nhung
c6 lién quan dén nhau). Vi du nhu ham lugng
nude (VWC) va sinh khéi, ciing nhu céc chi s6
vién tham truyén thong (chang han chi s6 khac
biét thuc vat - NDVI va chi sé dién tich 14 -
LAL..) (Dostalova Alena et al., 2016).

Trong nghién ctru vé mdi quan hé giita
NDVI va tan xa ngugc Sentinel-1 dé giam sat
mia duong, J. Davidse di chi ra ring giira
NDVI cua anh vé tinh Landsat-8 va tan xa
nguoc cua dir liéu Sentinel-1 ¢c6 mbi lién hé
tuyén tinh v6i hé sb twong quan R*= 0,53 dbi
voi NDVI <0,9 va 0,75 ddi véi NDVI < 0,6
(J. Davidse, 2015). Pay 1a mot trong sb rat it
cong trinh nghién ciru vé mdi quan hé giita
NDVI va tan xa nguogec.

Nghién ctu nay, tdp trung nghién ciu
NDVI cua khu vuc rung khdp tinh tir anh vé
tinh Sentinel-2 va tdn xa ngugc Sentinel-1 va
két qua thu duogc ciing twong tu nhu két luan
cua J. Davidse (J. Davidse, 2015). Do la gitra
NDVI va tan xa cé tdn tai moi quan hé véi
nhau theo ham tuyén tinh (Yihyun Kim et al.,
2012) trong truong hop dbi tugng nghién ctru
la mia duong va theo ham logarit trong truong
hop ddi twong nghién ctru 13 ring khop voi hé
s6 tuong quan (R?) 16n hon 7,0.

Tir két qua nghién ciru ¢ trén, cé thé xdy
dung ban dd NDVI dua vao céc phan cuc cua
radar Sentinel-1 va tir do c6 thé xac dinh sy
thay d6i NDVI ciing chinh 1a su thay d6i vé

16p phii mat dat. Nhu véy, ¢ thé sir dung ban
dd NDVI da thoi gian (theo dir liéu radar da
thoi gian) dé giam sat sy bién dong dién tich
rimg khop ma khong bi anh hudng bai yéu td
may/bong may nhu anh quang hoc (hay noi
cach khac ta co thé c6 ban d6 NDVI hoan
toan “sach” mdy). Can phai c6 nghién ciru
tiép theo, sdu hon va cu thé hon vé st dung
NDVI tinh tur cac phan cuc cia radar Sentinel-
1 dé giam sat/theo dbi dién bién rung khop &
khu vuc Tay Nguyén ndéi chung ¢ huyén Ea
Stp va Budn Don (tinh Pik Lik) néi riéng.
IV. KET LUAN

Két qua nghién ctiru mdi quan hé giita gia tri
NDVI tir anh quang hoc Sentinel-2 va gia tri
tan xa ngugc cua anh radar Sentinel-1 chup
vao thang 10/2016 cho thay. Su thay doi gia tri
tan xa ngugc cua cac phan cyc radar Sentinel-1
rat phu hop voi su thay dbi cua gia tri NDVI
tinh tir anh quang hoc Sentinel-2. Gia tri tdn xa
nguoc va NDVI ¢6 méi lién hé theo ham logrit
v6i hé sb twong quan R? = 0,6535 d6i v6i phan
cuc VV, R? = 0,6826 dbi voi phan cuc VH va
R?=0,7374 dbi v6i phan vuc VV+VH.

Dua vao cac phuong trinh twong quan da
dugc x4c dinh, ban d6 NDVI cho khu vuc
nghién ctu dugc xay dung dua vao cac phan
cuc cua radar Sentinel-1. Ban d6 NDVI di loai
trr dugc anh hudng cua mady méd ra mgt huong
moi trong su dung tu liéu radar Sentinel-1
trong giam sat tai nguyén rung.
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THE RELATION BETWEEN BACKSCATTER OF SENTINEL-1 RADAR
IMAGE AND NDVI OF SENTINEL-2 OPTICAL IMAGE: CASE STUDY
OF DIPTEROCARP FOREST IN DAK LAK PROVINCE

Nguyen Van Thi', Nguyen Dinh Duongz, Tran Quang Bao®

"3 Vietnam National University of Forestry

’Geographic Institute - Vietnam Academy Science and Technology

SUMMARY

Dipterocarp forests are typical of the Central Highlands and are concentrated in two districts of Dak Lak
province, Ea Sup and Buon Don. In recent years, the area of Dipterocarp forests has been reduced and
converted into other types of land-use. The observation and monitoring of Dipterocarp forests based on optical
satellite images face to problem of cloud and it’s shadow. One of the solution to solve this problem is to use of
radar data based on the relation between the NDVI value from the optical image and the radar backscatter
value. The result indicated that the correlation between backscatter of the Sentinel-1 polarizations and NDVI
value is strongly correlated with logarithmic function. The combination of VV and VH (VV + VH) is more
strongly correlated (R? = 0.7374) versus VV (R? = 0.6535) or VH (R = 0.6826) separately. Based on this
relationship, a NDVI map withthout cloud cover will be created from backscatter values of Sentinel-1 radar
polarities. The results open up a new perspective on the use of Sentinel-1 radar data for monitoring of

Dipterocarp forests in Dak Lak Province.

Keywords: Backscatter, dipterocarpforest, NDVI, radar, Sentinel-1.
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