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Tém tit:

Trong nhitng nam gan day, tinh hinh pha rlmg & Ddk Nong c6 nhiéu dién bién phikc tap, viéc theo
doi rung thuong xuyen lién tuc luén la van dé cdp thiét. Viéc sir dung dir liéu vién tham quang hoc
cho hiéu qua thdp trong viéc gidm sat rzmg thuong xuyén do bj anh hirong cia diéu klen khi hdu
nhiét déi, mdy che phi. Bé gidi quyét nhu cau théng tin kip thoi vé cac khu vue rieng mdt, tang cao
tan sudt theo déi, sir dung anh radar do mo tong hop SAR (Synthetic Aperture Radar) da thoi gian
c6 thé givp theo doi rirng voi tuan sudt hang thang. Anh Sentinel-1 (S1) chu ky 12 ngay/mot anh voi
hai quy dao di lén (Ascending) va di xuong (Descendmg) cach nhau I ngay ddp ing yéu cau vé tinh
lién tuc cua dir liéu ciing nhuw khéng phu thudc vao diéu kién thoi tiét. Trong nghién ciru nay, nhém
tac gia da phdn tich gid tri tan xa phan hoi tir chudi dnh Sentinel-1, sir dung ti s6 thay doi radar
RCR (Radar Change Ratio) dé phat hién sw thay doi bat thirong doi véi l6p phu rieng, két qua dwoc
tinh tie hal quy dao di 1én va di xuong gitip tang dé chinh xdc, tir 6 lp ban do diém néng cdc khu

viee mdt rieng véi chu ky hang thang.
1. Pit van dé

Anh vé tinh 1a cong cu chinh dé cung cip
thong tin vé cac khu rimg bi chat pha tai cac khu
vuc rong lon va kho tiép can (Quéré va ctv.,
2018), v6i hau hét cac phuong phap giam sat chit
yéu dya vao vién tham quang hoc. Céc loai anh
vé tinh quang hoc do ban chét dwoc thu nhan chu
yéu & cac ving song nhin thdy va can hong ngoai
hoan toan phu hop véi cdm nhén cua con nguoi,
cho hinh anh rd nét, dé sur dung nén da tré nén
quen thugc va dang duoc ap dung mot cach rong
rdi trong nudc cling nhu trén thé gidi. bac blet
voi viée hién nay anh Landsat da cung cap mién
phi cic san pham da tién xir 1y, ddn dén nhimg
nghién ciru gan ddy da chuyén hudng sang viéc
xdy dung cac hé thong giam sat pha rimg quy mo
16n dya trén chudi thoi gian dnh véi quy mo
hang nam (Hansen va ctv., 2013), (Souza va ctv.,
2013), hodc tham chi la gén thoi gian thuc (Near
Real Time) (Hansen va ctv., 2016). Hansen da

chimg minh nhiing tiém ning va han ché ciia hé
thong canh bio mat rimg dya trén anh Landsat
cho cac Vung nhiét do1 (Hansen va ctv.,, 2016).
Do dic diém ciia hé théng chyp anh quang hoc
1a hé théng thy dong, phu thudc vao nguon nang
lwong mit trdi nén anh quang hoc chiu nhidu anh
huong cua thoi tiét, trén anh thudng co nhiéu
mAy, mu lam anh hudng rit 16n dén chat lugng
thong tin trén anh (Souza va ctv., 2013), (Hansen
va ctv., 2016), (Verbesselt, Zeileis and Herold,
2012), (Sannier va ctv., 2014). Day la mot trong
nhitng han ché co ban cua anh quang hoc, nhat
1a dbi v6i nhitg nudc ndm trong khu vuc nhiét
déi gio mua nhu Viét Nam.

Khac voi anh quang hoc, do dugc chup ¢
vung séng micro c6 budc song dai horn (cd cm)
anh vé tlnh radar cho phép cung cép cac thong
tin vé do go ghé, ddc diém cau trac cua cia cac
ddi tuong trén bé mat dat. Hon nita, cac song
radar c6 kha nang dam xuyén qua may nén vi¢c
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chup anh radar khong phu thude vao thoi tiét, co
thé chup ca ban ngay 1an ban dém nén co tinh
chu dong va kha nang thanh cong rét cao trong
viéc chup anh. Chudi dir liéu SAR bang C da
chtrng minh kha ning phat hién cac thay doi dbi
v6i do che phu rung (Antropov va ctv., 2016).
Ngoai ra, dé tranh nham 14n véi su thay doi cua
cac 16p phu khéc, nhirng phat hién thay déi rimg
duoc ap dung trén cac dién tich rung da dugc xac
dinh truée (vi du nhu st dung ban dd rung).
Sentinel-1A va 1B (dugc phong thanh cong vao
nam 2014 va 2016) 1a cac Ve tinh vién tham chup
anh SAR bang C, cung céap cac quan sat hang
nim cua tat ca cac khu vuc trén toan cau, véi tin
sudt quan sat cao, dir liéu tir Sentinel-1 dang
dugc phan phdi voi chinh sich mé va mién phi,
khién no tré thanh mot lua chon hép dan trong
giam sat cac hoat dong cua rung & vung nhiét
d6i. Dit liéu nay co thé dugc truy cap thong qua
trung tam dit li€u ctia Copernicus hoac Alaska
SAR Facility (https://www.asf.alaska.edu/sen-
tinel/).

Mic du c6 nhimg uu diém khong thé phu
nhén ndi trén, nhung anh radar cling c6 nhiing
nhuoc diém nhu bi anh hudng boi cac hiéu tng
dia hinh (Small, 2011), murc d nhiéu 16n va hinh
anh cac ddi tuong trén anh radar nhiéu khi khong
hoan toan gidng v6i nhan thirc thong thuong ciia
con nguoi. Vi vay viéc xu 1y hinh hoc, xtr Iy
nhiéu va khai thac cac thong tin trén anh radar
kho khin hon rat nhiéu so v6i anh quang hoc
truyén thong dan dén han ché viéc img dung anh
radar. SAR budc song ngin hon (bing C,
~5,6cm) nodi chung it hiru dung hon trong viéc
theo ddi bién dong rimg boi kha niang dam xuyén
kém hon, cac tin hiéu nhanh béo hoa tai khu vyc
rung (Woodhouse, 2006). Tuy nhién, d0 nhay
clia tin hiéu chua phai 1a tit ca, boi trong cong
tac theo ddi rimg thi tan suit 1dy mau theo thoi
gian dong vai tro rat 1on. Vi dit liéu chudi thoi
gian anh SAR bang C, (Antropov va ctv., 2016)
da sur dung dé giam sat cac hoat dong khai thac,
chit pha gd tai Mé-hi-co.

Hién nay, van de¢ st dung dir liéu SAR trong
giam sat rung ¢ Viét Nam van con mdi me, mot

s6 nghién ctru dién hinh nhu cac nghién ciru vé
sinh khdi cua Nguyén Viét Luong (Luong vad
ctv., 2019), cau triic rimg nhiét d6i (Viet Nguyen
va ctv., 2016) hay phan loai rung ngdp min
(Hoang, Lam va Pham, 2016).

Muc tiéu cta nghién ciru nay la chimg minh
kha nang cta anh Sentinel-1 trong viéc phat hién
mat rimg & khu vuc ¢ dia hinh doi ndi, str dung
ti s6 thay doi radar — RCR (Radar Change Ratio)
tir chudi dir liéu anh Sentinel-1A nam 2018 (tir
thang 1 dén thang 12) nham phat hién nhiing su
thay d6i vé 16p phi. Ngoai ra, dé tim duoc
ngudng “mat rimg”, cac goc toi dia phuong cling
duoc tinh dén, cu thé véi mdi khoang goc toi dia
phuong khac nhau s& co6 ngudng “mit rimg”
khac nhau, diéu nay s& han ché duoc phan nao
anh huong cia dia hinh 1én anh SAR giup nang
cao do chinh xac cua két qua.

2. Dir liéu, quy trinh va phwong phap
nghién ctru

2.1. Khu vwc nghién ciru

Pik Nong 1a mot trong nim tinh Tay
Nguyén, tinh dén hét nam 2015, tinh ¢6 dién tich
ty nhién 651.561,5 ha, trong do6 dién tich va dét
1am nghiép 343.127,7ha (chiém 52,6%) (Nguyén
va ctv., 2016). Theo quyét dinh sé 1111/QD-
UBND ngay 04/7/2016 cia UBND tinh Pik
Néng, trong téng sb dién tich ring va dat 1am
nghiép, c6 254.955,8 ha dié€n tich cé rung, ty 1¢
che phii 12 39,1%. Vi dién tich ring va dat 1am
nghiép chiém ty 1¢ 16n so véi tong dién tich tu
nhién nén rimg c6 vai trd 16n trong phat trién bén
vimng kinh té - xa hoi tinh Dak Nong.

Theo (Nguyén va ctv., 2016), sau 10 nam (tir
2005 — 2015), dién tich rimg va dat 1am nghiép
giam 54.630 ha. Su bién dong nay 1a do céc
nguyén nhan truc tiép nhu: chuyén va xam lan
rimg tu nhién sang dat nong nghiép va dat khac;
chuyén tir rung tu nhién nghéo sang rimg trong,
cao su, diéu; suy thoai rung tu nhién do khai
thac; chay rimg. Cac nguyén nhan truc tiép trén
la hau qua cua tinh trang tang dan s6 dan toi doi
hoi nhiéu dat san xuat nong nghiép hon, gla nong
san ting tao dong luc cho viéc chuyén doi dat
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rimg thanh dét canh tac, quan 1y yéu kém cua céac
cong ty lam nghiép, dia phuong...

Nghién cu’u nay khong di sau vao cac nguyen
nhén gy mat ring, tuy nhién ciing ¢6 thé nhan
xet rang cac diém mat rimg duoc phat hién chu
yéu 1a do pha rimg tu nhién dé trong cac ciy
cong nghiép, nong nghié¢p co gia tri cao tir cac
quan sét trén thyuc dia. Trang thai 16p phu bé mat
bién dong trong qua trinh nay 1a: chat cay — dot
— canh tac. Sy thay ddi cua 16p phu bé mit néi
trén khién cho gia tri tan xa ngugc thu duoc trén
anh SAR thay d6i, nho d6 co thé nhan biét duoc
cac khu vyc rimg bi pha bang chudi thoi gian
anh SAR.

Xa Quang Son, huyen Bak Glong, tinh Pik
Nong, mot xa trong diém vé mat rung trong ndm
2018 cua tinh v&i s vu va tong dién tich rung bi
mat dimg dau huyén (theo Chi cuc Kiém lam
bik Nong — Bang 1) dugc lya chon lam khu vuc
nghién cuu.

Bdng 1: Théng ké tong dién tich rimg bi phd

nam 2018
Xi Tong dién tich (ha) | S6vu

X3 Quéng Son 78,28 333
X3 Quang Hoa 12,82 68
XiPik Ha 273 10
Xi Pik Plac 3,36 10
X3 Dak RMang 26,65 58

XiPik Som 1,27 5

Nguon: Chi cuc Kiém lam Dak Nong

Hinh 1: So' d6 vi tri xd Quang Son, huyén Dk
Glong, tinh Pak Nong. Nén anh vé tinh
Sentinel-2 chup thang 2 nam 2019

2.2. Dir liéu
2.2.1. Anh vé tinh Sentinel-1

Pé ting tan sudt quan sat, loat 76 anh
Sentinel-1A thu dugc tir ngay 02/01/2018 dén
ngay 22/3/2019 véi hai quy dao di 1én (ascen-
ding) va di xudng (descending) dugc sir dung
trong danh gia bién dong rimg ¢ khu vuc nghién
ciu. Céc anh thu dwoc & ché do IW
(Interferometric Wideswath), san pham Level-1
GRD (Ground Range Detected), khoang thoi
gian gitta hai canh anh lién tiép cing quy dao la
12 ngay, khac quy dao la 3 ngay (anh quy dao di
1én thu duoc ba ngay sau anh quy dao di xudng),
ché d6 phan cuc kép VV va VH. Dit liéu tai vi tri
cdp anh di 1én va di xudng dugc tinh toan riéng
biét va két qua dugc gdp lai sau khi tinh toan.
Thong s6 cu thé vé dit liéu anh vé tinh dugc trinh
bay ¢ Bang 2. Théng ké dit liéu anh vé tinh

Dé tién xir Iy mot lugng 16n dir liéu anh SAR,
mot cong cu tién xir Iy dugc 1ap trinh (ngdn ngit
Python) dé tai va dwa anh gbc vé anh ARD
(Analysis Ready Data). Ngoai ra cac cong doan
tinh toan khac nhu loc nhiéu, hiéu chinh hinh
hoc, dua gid tri DN (digital number) trén anh vé
gia tri gamma nought (Y*) duoc tién hanh trén
cong cu Orfeo ToolBox (OTB)
(https://www. orfeo toolbox.org/). Trong do
gamma 13 hé s tan xa ngugc duoc chuan hoa
boi cosin gbéc tdi, cd don vi la decibel (dB)
(O’Grady va ctv., 2013) .

2.2.2. Dit liéu tham chiéu

Dé 1ay mau va kiém ching két qua, tac gia st
dung anh quang hoc Sentinel-2 (khong may)
nhiéu thoi diém, cac anh trong nam 2018 dugc
sir dung dé 1dy mau pha rimg, cac anh nam 2019
két hop véi dit liéu thuc dia duge ding dé kiém
chung két qua. Ngoai ra con c6 dir liéu ban do
dién bién rung ndm 2018 cua tinh Pik Nong
(Chi cuc Kiém 1am Pik Nong cung cip). Chi tiét
vé dir lidu anh trong Bang 2, vi tri cac polygon
mau duge thé hién ¢ Hinh 2.
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Bang 2: Thong ké dir liéu anh vé tinh

Loai anh Thei gian chup Pac diem
vé tinh/TD
Sentinel- Tir thang 1 dén thang Bé phin giai 10 m, bang
1A 03/2019 C, phin cuyc VH
Sentinel-2 | 07/02/2018, 09/03/2018, | D6 phan giai 10 m, t6 hop
/48PZU 24/03/2018, 03/04/2018 mau thire
Sentinel-2 | 08/01/2019, 22/02/2015, | Dé phén g1ai 10 m, t8 hop
[48PZU 19/03/2019 mau thue

Hinh 2: Ldy mdu trén khu vuc nghién ciru: mau
do la cde mau mdt rirng, mau vang la mau rimg
on dinh (khéng mat rieng) trong khoang thoi
gian c6 anh (tir 07/02/2018 dén 03/04/2018)

2.3. Phwong phap nghién ciru

Gia tri tdn xa ngugc (backscatter) trén anh
SAR déc trung cho cac ddi tugng trén anh, cac
vung sang trén anh tuong ung véi gia tri tan xa
phan hoi cao, tirc 1 tai cac pixel ¢6 16p phi thyc
vat tot anh cang sang va nguoc lai, khi thuc vat
bi mat, gi4 tri tan xa phan hoi thu dugc thap, khi
d6 cac ving t6i (den) trén anh SAR s& xuét hién
(Hinh 3).

Tuy nhién véi mdt hoac hai canh anh, su thay
ddi @6 1a kho nhan biét, do d6 viéc phan tich va
xtr Iy chudi thoi gian cac anh SAR gitip cho viée
nhén biét su thay ddi thue vat duge d& dang hon.
Hinh 4 cho thay, trong mot chudi anh SAR, khi
khong c6 su thay d6i vé 16p phu, gia tri tan xa
nguoc 6n dinh trong khoang -15 dB, nhung khi
c¢6 su thay doi dot ngot vé 16p phu, gia tri nay
giam xudng con khoang -20 dB, diéu d6 1am co
s& dé xac dinh dugce thoi diém xay ra sy thay ddi
vé 16p phu.
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Hinh 3: Nguyén Iy vé si thay doi gid tri tan xa
nguoc trén anh SAR. So sanh anh SAR va danh
quang hoc tai khu viec xdy ra mat riueng.
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Hinh 4: Sy thay doi ciia gia tri tan xq nguoc
gamma (dB) theo thoi gian cia doi twong “mdt
riemg” va “khéng mdt rimg”.

Céch tiép can ti s6 RCR (la ty 1¢ giira tan xa
nguoc trung binh sau va truéc khi mat ring)
dugc lwa chon. So véi ty 1é hai thoi diém don
gian, RCR c6 loi thé 1a it nhay cam hon véi nhidu
va dé dam bao rang sy thay doi van ton tai trong
mot khoang thoi gian nhét dinh (Tanase va ctv.,
2015), (Tanase va ctv., 2018), ap dung cong
thuc:

_ ¥0 _ Pr 0
RCR.\'J‘ = Posrpront | 4 xy P1 €ovent ¥ xy

ey

Trong d6: xy dai dién cho phan cuc radar
(VH), Y9 dai dién cho hé so tan xa trung binh da
thoi gian.

Véi diéu kién cy thé & Piak Noéng, sb anh
dugc phan tich trong chudi 1a 8, ti s6 RCR duoc
ap dung voi tham so xy sau bién dong 1a anh thir
sdu den thr tAm (mau dd), xy trude bien dong la
anh thir ba dén thir ndm (mau xanh) trong Hinh
5

Tu (1), trong truong hop cu thé, co thé dugc
viet lai thanh: M, 2)
CR; = —

oMy
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Trong do:
M, 1a gia tri trung binh cua b anh X, M, 1a

gia tri trung binh cua a dnh X,.

_ -—H——.—._!Mh

RCR ‘ (a)
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Backscatenng (d8)

(b)

Hinh 5: Thay d6i gid tri tdn xa ngwgc (dB)
trong khu viec phat hién mat rung va minh hoa
t1 s0 RCR trong truong hop mat rung (a) va
khong mat rueng (b)

Trén Hinh 5: M, 1a trung binh cua 5 anh
trudc, M, 14 trung binh ciia 3 anh sau bién dong.
Két qua cho thay RCR trén hinh 5a 16n hon RCR
hinh 5b — hinh 5a c6 bién dong.

Diéu kién dé phat hién mat rimg:

RCR; < Y (dB) 3)

Trong d6: Y (dB) 1a gia tri ngudng cu thé, phu
thudc vao phan cuc (VH hodc VV), goc toi dia
phuong (dia hinh) va dac tinh khu vuc nghién
ctru (loai 16p phu). Trong nghién ciru nay chi xac
dinh hai loai 16p pht ring chinh 1a rung tu nhién
va ring trong, truong hop mat rimg trong duoc
loai bo vi nguyén nhan mat ring c6 thé do khai
thac c6 chu dich.

Goc toi dia phuong dugc tinh tor anh
Sentinel-1A géc, trong khu vyuc nghién ctru duoc
chia thanh cac nhom: <30°, 30-40°, 40-50°, >50°
(Hinh 6)

G 160 dia phirong (45
=1

T —
|_E

Hinh 6: Ban do goc téi dia phirong xa
Quang Son tinh tir anh Sentinel-1
Theo cach tiép can da mo ta trong Muc 2.3,
mot bang gia tri cac ngudng Y (dB) theo cac goc
td1 khac nhau duoc xac dinh, ngudng nay duoc
tinh cho rimg ty nhién (Bang), ngudng mat ring
& day 1a gia tri ngudng dé phat hién ra su thay
dbi (giam) vé gid tri tan xa nguoc trén anh SAR,
tuy theo cac goc toi dia phuong khac nhau ma
ngudng nay co gia tri khac nhau.
Bdng 3: Gid tri nguéng mat rirng
theo goc toi dia phwong

Gia tri | Goc téi dia phwong (d0)
<30 | 30-40 | 40-50 | =50
¥(dB) | -2 -2 -2.5 -3

3. Két qua va thao luin
3.1. Két qud

Ap dung ngudng trén Bang, qua cic budc
phan tich va tinh toan tu dong, mot ban dd dang
raster cac khu vire “bién dong” 16p phu da duoc
thiét 1ap tir cac anh Sentinel-1 (tinh cho ca quy
dao di 1én va di xubng), két qua cudi cung duoc
gop lai tir hai két qua cua hai quy dao (Hinh 7),
két hop v6i cac thong tin tir ban dd dién bién
ring da thu thap (muc 2.2.2), qua cac phan tich
GIS, ban dd raster da duoc dua vé vector dang
diém voi cac thong tin vé loai ring, ranh giGi
hanh chinh, ranh giéi don vi quan ly trong 1am
nghiép, thoi diém phat hién mét rimg. Ban d6
cac diém mét ring dugc thé hién trong Hinh 8,
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céc thong tin vé cac diém mat rimg duoc thé hién
trong Hinh 9

(e

Hinh 7: Két qua tinh tir quj dao di lén (a),
di xuong (b) va ket qua sau khi gop (c)

Hinh 8: Ban do cdc diém mat rimg
xd Quang Son cdc thoi diém thang 1-2-3
nam 2019 (méi mdu twong vng cdc diém mdt
rieng cua tung thang)

Location:  [BOLS05,570 1396598217 Meters
Field [ vahe

FID 4

fin] 43

FHOANH B

LOLR. fiirng L riing tardng wanh trung birk
LERR VT B

MGAY H1e-01-05

OBIECTID 43

Thisges Poaid

TEN_DVHC X - X8 Quaéng Son
TEN_HUYEN  Hunén Bl Glang

TEN_TEINH Tirdh Dk Mbng
TENR uakD
TIELEHY 1543

Hinh 9: Théng tin cdc diém mat rirng

Két qua trén Hinh 8 cho thy cac khu virc mét
rimg phan b chi yéu ¢ phan ranh gidi gitra rimg
tu nhién v6i dan cu, dat néng nghlep, diéu nay
chimg t6 mot phan nguyén nhan mat rimg 1a do
pha rimg dé canh tac. Piéu nay hoan toan phu
hop véi két luan vé nhimg nguyén nhan mat
rimg tai Dak Nong nhu tac gia (Nguyén va ctv.,
2016) da trinh bay.

3.2. Két ludn va kién nghi

Két qua thor nghiém ban diu cho thiy,
phuong phép phan tich chudi thoi gian anh
Sentinel-1 sir dung ti s6 RCR cho phép xac dinh
mot cach nhanh chong, ty dong va lién tuc cac
khu vyc mét rimg. Tir cac diém mét rimg phat
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hién dugc co thé giap cho dia phwong nhanh
chong dua ra cac bién phap cling nhu phuong an
quan 1y va bao vé rimg t6t hon. Viéc str dung anh
SAR giup khic phuc duoc nhuoc diém cua anh
quang hoc 13 khé quan sat lién tuc, nhat 1a trong
diéu kién khi hau nhiét doi, may che phu. Ngoai
ra, st dung phuong phap da ngudng (multi-
threshold) ap dung ddi véi cac goc toi dia
phuong khéac nhau da giap giam thiéu anh huong
cua dia hinh (ddi nui cao, d6 déc 16n) ¢ khu vuc
nghién ctru 1én anh SAR.

Anh Sentinel-1 ¢6 nhiéu thun loi khi nguén
dit liéu ludn cap nhat va mién phi, giup cho viéc
tang tan suit theo ddi rimg va khong bi han ché
boi kinh phi. Cac cong doan tinh toan dugc lap
trinh va xtr Iy ty dong, khong doi hoi cao vé cdu
hinh méy tinh, ciing nhu kién thirc chuyén gia
gitp nang cao kha nang Gng dung ctia phuong
phap, co thé ap dung tai dia phuong.

Mac du vay, viéc st dung don thuan anh SAR
cling c6 nhiing han ché nhit dinh, nhu bi anh
huong cua dia hinh, do am dat, két qua cac khu
vyc mat rimg tinh tir anh SAR chua phan 4nh
dung hién trang thuc t& vé khong gian (cu thé 1a
dién tich) do d6 trong bai bao nay, cac khu vuc
bi mat ring chi dugc thé hién dudi dang diém,
chua théng ké& dugc chinh xac dién tich rung bi
mat. Pidu nay c6 thé duoc khic phuc khi sir
dung két hop anh quang hoc va anh SAR trong
giam sat rung trong cac nghién ctru sau.Q
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dd cua Dé tai “Nghién citu xdy dung mot s6 mé
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Combined use of sentinel-1 and RCR for deforestation detection: A case study in Quang
Son commune, Dak Glong district, Dak Nong province

Ngo Duc Anh, Vu Anh Tuan

Vietham National Space Center (VNSC) — Vietnam Academy of Science and Technology (VAST)

Nguyen Thu Hang

Vietnam Institute of Geodesy and Cartography

Nguyen Thanh Binh

The International Center for Tropical Agriculture (CIAT)

In recent years, deforestation in Dak Nong has had a complicated situation. It is essential to con-

duct forest monitoring frequently and continuously. Frequent forest monitoring using optical data
has low efficiency due to the impacts of tropical climate conditions and cloud cover. In order to
address the need for timely update on deforestation, using SAR (Synthetic Aperture Radar) time
series can monitor the forest monthly. Sentinel -1 with a 12-day repeat cycle in both ascending and
descending pass (one day) meets the requirement for data continuity as well as not being dependent
on the weather. In this study, the authors analyzed the back-scattering from Sentinel-1time series,
using the ratio of RCR (radar change ratio) to detect unusual changes in forest cover, the results are
recorded from both ascending and descending orbit that increased the accuracy, thereby making the
monthly hot-spot deforestation mapping.Q
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