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Tém tit: Mat rimg 13 thach thire toan cau, 1am anh hudng dén 1a phoi xanh cia trai dat va
lam mat di moi truong sdng cua sinh vat. Do vay, gidm sat mat ring 13 can thiét dé co bién
phép chién Iuoc cho viéc bao vé rimg trong tuong lai. Nghién ctru sir dung céc chi s6 NDVI,
RFI va NBCI dugc tinh tir anh Sentinel-1, Sentinel-2 trong xac dinh dién tich mit rimg cua
nam 2021 so v6i nam 2020. Chi s6 NDVI duoc tinh tir anh Sentinel-2. va chi s6 RFI tinh tir
su khac biét gié tri tan xa phan hdi cua rung dbi v&i kénh phan cuc VH trén anh Sentinel-1.
Trong khi d6, chi s6 NBCI duoc két hop kénh NDVI véi kénh VH. Két qua chimg minh
duoc rﬁng chi s6 NBCI dem lai d6 chinh x4c cao nhat trong xac dinh mat rung, dat 79,53%.
Trong khi d6, chi s6 KB - chi s6 khac biét NDVI va chi sé6 RFI dat lan luot 1a 55,83% va
14,85%. Vi chi s6 NBCI, rung ¢ khu vuc Pam Rong dugc xac dinh la mét 50,51ha. Hiéu
qua cta viéc két hop Sentinel-1 va Sentinel-2 da dinh hudéng cho cc nha quan 1y mot giai
phap thich hop trong viéc kiém ké rimg hang nam.

Tir khéa: Mat ring; Sentinel-1; Sentinel-2.

1. M& dau

Nam 2022, dién tich rimg ctia Viét Nam chiém xap xi 40% dién tich tu nhién, bao phu
khoang 14,8 triéu ha [1]. Ring c6 dong gop dang ké ddi véi ting truong kinh té ciia dat nudc.
Nhu béo céo cua World Bank [2], ndm 2017, doanh thu tir vige xuat khau g6 va cac thanh
pham dugc ché bién tir go da dat 8 ty USD, chlem gan 4% tong san pham qudc noi (GDP).
Ring con gilp bao vé dat, chdng x6i mon, cung cap 6 xi, diéu hoa khi hau, bao v¢ doi bo va
13 noi cu tra cta cac loai sinh vat. Thém nita, rimg cling 1a ngudn cung cp dugc liéu, thyuc
pham phuc vu dén sinh dja phuong. Su phan b dién tich rimg khéng c¢b dinh ma ludn thay
d6i. Rimg bi thay ddi ca vé khong gian va chét lugng déu do anh huong boi 2 nhom nhan té
| tu nhién va con ngudi [3]. Mit rimg do céc su gia tang dan s, thay ddi co cau kinh té va
tram trong hon la van dé khai thac rung nhu khai thac go thuong mai, san Xuit néng nghiép,
khai thac rimg lam nhién liéu [4]. Mit rung lam gia tang hiéu ung nha kinh, x6i mon dat va
bién d01 khi hiu. Viéc cung cap thong tin vé pham vi va mire d9 mét rimg, suy thoét rung 1a
yéu cau can thiét dé trg gitip cac chinh sach vé ring trong tuong lai [5]. Do vy, viéc can
thiét 1a can nhitng phuong phap hiéu qua, thiét thuc dé gidm sat mat rung va suy thodi rimg.

Vién tham 1a phuong phap hiéu qua Ung dung trong viéc quan tric, giam sat tal nguyén
va moi truong [6], déc biét trong quan trac hé sinh thai rimg [7]. V6i wu diém ndi troi ctia
cong ngh¢ vieén tham va nguén dir li¢u anh vé tinh luén duge cap nhat, viéc theo doi dién tich
mat rung la hiu qua va kip thoi [8]. O giai doan dau, cac nghién ciru chi tap chung sir dung
vién tham trong nghién ciru mat rimg nhiét d6i do chay rimg [9, 10]. Nhimng nim gan day,
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cac nghién ciru vé mét rimg pho bién hon. Cac nghién ctru str dung anh ¢6 d6 phan giai trung
binh két hop véi GIS trong nghién ctru mat rung [11-13].Vi du nhu nghién ctu bién dong
rung toan cau hang ndm da dugc xay dung ban db tir anh Landsat giai doan 2000-2012. Ban
dd nay chi ra rang trén toan thé gidi c6 1,5 triéu km? dién tich ring da bi mat [14]. Anh vé
tinh Landsat ciing duoc Iya chon dé nghién ciru mat rimg & cong vién qudc gia Gunung
Palung, bao gom anh Landsat TM, ETM va OLI [15]. Nhu vay, dir liéu anh Landsat 1a nguon
thdng tin can thiét trong viéc dam sat sy bién dong dién tich rimg [15]. Bén canh dé, anh co
d6 phan giai cao hon, anh Sentinel-2 ciing c6 ¥ nghia quan trong trong viéc nghién ciru mat
rimg. Cac kénh 4 va kénh 11 cta anh Sentinel-2, két hop véi chi sé NDVI (Normalized
Difference Vegetation Index) va chi s6 chay ring NBR (Normalized Burn Ratio) dugc sur
dung dé dinh lugng tinh trang mat rung [16]. Céc nghién ctru deu cho thay anh quang hoc 1a
tu liéu hiéu qua trong xac dinh mat ring. Tuy nhién, van con ton tai gi61 han trong viéc sur
dung tu li¢u anh quang hoc la cac thuat toan xac dinh mét rung véi chudi thoi gian [17, 18]
nhu 13: (1) anh & cac thoi diém khac nhau dbi véi thong sé hiéu chinh; (2) anh quang hoc bi
tac dong boi didu kién thoi tiét va mia vu ciia thoi diém chup anh. Dé khic phuc han ché nay,
anh Radar tong hop la tu licu bd tro tdt trong cong tac giam sat mét rung nho kha nang xuyén
qua may [19] va gan nhu khong phu thudc vao tinh trang thoi tiét va diéu kién khi quyén [20].

Hién nay, hau hét cac vé tinh SAR c6 tan xuét chup anh v&i thoi gian ngan nén phu hgp cho
viéc canh bao hiéu qua qua trinh chéat pha ring [21]. C6 mot vai nghién clru da Gng dung anh
SAR dé thanh 1ap ban do suy thoai rimg [22—25].

Huyén Pam Rong, tinh Lam Dong c¢6 hé sinh thai chu yéu 1a dbi thap va ndi trung binh
v6i d6 cao trén 500 m [26]. Piéu kién tu nhién cia Dam Rong pht hop trong phat trién 1am
nghiép, véi dién tich rimg chiém chii yéu so véi dién tich dét ty nhién cua toan huyén. Nam
trong xu thé chung cta tinh Lam D(‘)ng, dién tich rung ctia huyén Pam Rong cung bi suy
giam do tinh trang pha rung, chuyen dbi dat rimg lam nong nghiép [27]. Vi vdy, viéc tim ra
giai phap hiu qua dé giam sat mat rimg dbi v6i huyén Pam Rong la can thiét. Cac nghién
ctru ké trén da chi ra rang anh v¢ tinh quang hoc va anh SAR déu da dugc ung dung trong
theo doi mét rung va két qua dugc danh gia la dang tin cdy trong. Khu vuc Dam Roéng, noi
bi che phii nhiéu may, viéc theo ddi mét rimg bang anh quang hoc con nhiéu han ché. Do vay,
két v6i voi anh SAR sé& bu dap duoc nhu’ng thong tin thiéu hut & thoi diém ma anh quang hoc
khong thu nhan dugc. Nghién ctru nay nhéan manh viéc nghién ctru hiéu qua khi stir dung két
hop anh Sentinel-1 va Sentinel-2 trong tinh toan chi s6 nham xac dinh mat rimg cho huyén
Pam Rong, tinh Lam Pong. Pay s& 1 co s¢ m ra giai phap mdi trong viéc danh gia kiém
ké rimg cho nhiing khu vuc thugc cao nguyén.

2. Phuong phap nghién ciru va dir liéu

2.1. Khu vuc nghién ciu va dir liéu

Huyén Pam Rong thudc khu vyc phia Tdy Bic tinh Lam Pong (Hinh 1). Huyén Pam
Rong c6 vi tri dia 1y nam giita cac huyén Bao Lam, Di Linh va Pon Duong cia tinh Lam
Pong. V& phia Dong Béc, huyén Dam Rong tiép gidp v6i tinh Khanh Hoa. Véi vi tri hién tai,
Dam Rong dugc xem nhu 1a ctra ngd phia dong cuia ving cao nguyén Da Lat. Huyén Dam
Rong c6 dia hinh gdm nui va thung liing da tao nén sy da dang va phong pht cta canh quan
sinh thai. Trong d0, rimg 1a mot hé sinh thai chiém dién tich 16n ¢ khu vuc nay (56.580,5 ha),
v6i do che phu 18n téi 64,84% [28]. Mot phan 10n dién tich cia Pam Rong van 1a rimg nguyén
sinh (49.636,58 ha), voi da dang loai cay va dong vat. Tuy nhién, rung 6 Dam Rong dang
phai chiu 4p luc tir viéc pha rung, khai thac gd trai phap luat 1am su suy giam dién tich rimg.

D@ liéu duoc st dung trong nghién ctu bao gém: anh Sentinel-1, Sentinel-2 va
PlanetScope. Anh Sentinel-1, chup trong 2 giai doan: tir ngay 03/01/2020 dén ngay
28/03/2020 st dung 32 4nh va; tir 03/01/2021 dén 28/03/2021 c6 34 anh. Anh Sentinel-2
cling sir dung giai doan tuong trng véi 36 anh cho giai doan ndm 2020 va 39 anh cho giai
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doan 2021. Dir liéu anh Seninel-1 va Sentinel-2A duoc sir dung trén nén tang dién toan dam
may Google Earth Engine. Anh Sentinel-1 duoc xir Iy mutc do 1C véi cac kénh phan cuc VH
va VV. Anh Sentinel-2 gdm 2 vé tinh 1a Sentinel-2A va Sentinel 2B da nan chinh hinh hoc
va hiéu chinh khi quyén. Bén canh d6, anh PlanetScope chup ngay 07/3/2021 voi d6 phan
giai 3 m, dugc sir dung két hop véi thuc dia trong danh gia do chinh xéc vé vi tri va dién tich
mAt ring.
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Hinh 1. Vi tri khu vyc huyén Pam Réng, tinh Lim Dong.

2.2. Quy trinh nghién cizu

Viéc xac dinh mat rimg bang céc chi s vién tham trén anh Sentinel-1 va Sentinel-2 trong
nghién ctru ndy dugc cu thé nhu so do sau day (Hinh 2). Anh Sentinel-1 va Sentinel-2 14 anh
trung binh cila cac thoi diém trong khoang thdi gian nghién ciru, nham giam tdi da sy anh
huong boi may. Cac anh trung binh nay duoc tinh bang ham median trén nén tang dién toan
dam may Google Earth Engine. Anh trung binh c6 hai thoi diém twong Gng 13 anh trung binh
ctia nam 2020, thoi diém chua mét rimg va anh trung binh ciia ndm 2021, thoi diém sau mat
rimg. Chi s6 thuc vat khac biét chuan héa NDVI 1a chi s6 phd bién trong viéc xac dinh thyc
vat ndi chung va 16p pht rimg noéi riéng, duge tinh tir anh Sentinel-2.

Dé két hop anh Sentinel-1 trong viéc quan tric mat rimg, nghién ciru nay sir dung céc
kénh VV, VH va VV+VH. Gia tri tn xa nguoc VV va VH trén dnh Sentinel-1 thé hién khu
vuc cang sang thi 16p phu thyc vat cang phat trién va nguoc lai, khi VV va VH c6 gia tri phan
hoi thap thi khu vuc cang tdi va thé hién ddi v6i ving thuc vat bi suy giam hodc bién mat
[29]. Bén canh d6, kénh phan cuc két hop (VV+VH) ciing duoc xac dinh 13 c6 quan hé twong
quan cao voi chi sO thuc vat [30]. Do véy, nghién ctru nay sir dung cac kénh anh Sentinel-1
de danh gia twong quan voi chi s6 NDVI nham lwa chon kénh phan cuc cta anh Sentinel -1
t6t nhat trong nghién ciru mat rung.

Viéc xé4c dinh khu vuc méat rimg trong nghién ctru nay ung dung cac chi s6 KB, KRB va
NBCI lan lugt dugc tinh toan khac biét twong ing véi chi s6 NDVI tir anh Sentinel-2, kénh
phan cyc VH cua Sentinel-1 va chi sO két hop céac kénh phod (CMB). Chi s6 CMB 1a chi s
két hop kénh NDVI véi kénh VH. D9 tin cdy cua dién tich mat rimg duoc danh gia so voi
anh c6 do phan giai cao PlanetScope (3 m). Cudi cung, hiéu qua cua cac chi sd vién tham
trong xac dinh mét rimg s& 13 co s¢ dé xuat phuong an quan trac thuong xuyén trong nhiém
vu quan ly tai nguyén rung.
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Hinh 2. Quy trinh giam sat mat rimg sir dung két hop Sentinel-1 va Sentinel-2.

2.3. Chi sé vién tham cuia anh Sentinel-2 trong nghién cizu mat ring

Chi s6 NDVI dugc tinh tir anh Sentinel 2 trung binh ¢ 2 giai doan. Giai doan chua mét
rung, tuong ung véi NDVII tinh tir anh trung binh Sentinel-2 cua nam 2020; giai doan sau
mat rimg, twong tng voi NDVI2 dugc tinh tir anh trung binh Sentinel-2 ctia ndm 2021.

Nghién ciru ding anh Sentinel-2 dé tinh chi sé twong dbi (KB) trong xac dinh dién tich
mat rimg [31]. Chi s6 KB duoc tinh nhu cong thirc (1).

KB = 100x(NDVI1- NDVI2)/ NDVI1 1)
Trong d6 NDVI1 va NDVI2 dugc tinh bang cong thirc (2).

(Band,z —Band.,)
(Band,, +Band,;)

NDVI = (2)

Trong d6 BandNIR tuong tmg véi Band 8 va BandRED tuong tng Band 4.
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2.4. Lya chon kénh phan cuc trén anh Sentinel-1 trong nghién cizu mat ring

Dé lya chon kénh phan cuc cia anh Sentinel-1 trong nghién ctru mat rirng, nghién ctru
néy danh gia twong quan giita chi sé NDVI véi cac kénh phan cue cung thoi diém. Dé danh
gia twong quan, nghién ciru str dung cac cum diém véi tong s6 diém 1a 2342 diém mau. Mdi
cum diém gom 3 dlem nam trong pham vi cua mot d6i tuong (Hlnh 3) va cac cum diém duoc
liy dic trung cho moi mot yéu td trén anh Sentinel-2, phan bd déu trén toan huyén Pam Rong,
tinh Lam Dong.

Cum diém thé

hién cho yéu . .
Cum diém thé hién

t nuée o
cho dat trong

Hinh 3. Diém mAu st dung trong danh gia twong quan NDVI véi kénh phan cyc.

Céc hinh duéi ddy thé hién quan hé twong quan cua NDVI véi céc kénh phén cuc VV,
VH va VH+VV. Mtc d¢ tuong quan manh, trung binh hay yéu dugc thé hién bang hé so
tuong quan R.
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Hinh 4. So db thé hién trong quan gitra NDVI va kénh VV+VH.
0
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Hinh 5. So d6 twong quan gitra NDVI va kénh V'V,
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Hinh 6. So d6 tuong quan gitra NDVI va kénh VH.

Hinh 4, Hinh 5 va Hinh 6 dugc tong hop theo hé s6 tvong quan R nhu Bang 1. Bang 1
trén chi ra rang gi tri twong quan R déu ndm trong pham vi tuong quan manh. Trong d6 VH
6 hé sb twong quan v6i NDVI 1a cao nhat (0,7743) dugc lua chon 13 kénh sir dung trong xac
dinh mét rung. Chi s6 RFI (Radar Forest Index) la chi s6 xac dinh mat rung dugc tinh tir &nh
Sentinel-1 d6i véi kénh VH.

Bang 1. Bang thdng ké hé s trong quan.

TT Cip kénh twong quan R? R
1 NDVI va VH+VV 0,5565 0,7460
2 NDVI va VV 0,4459 0,6678
3 NDVI va VH 0,5995 0,7743
RFI = 100%(VH1-VH2)/ VH1 3)

Trong d6 VHI la gia tri tan xa ngugc cia kénh VH duoc tinh tir anh trung binh Sentinel-
1 nam 2020; VH2 la gia tri tan xa ngugc cua kénh VH duogc tinh tir anh trung binh Sentinel-
1 nam 2021.

2.5. Chi sé vién tham tich hep dnh Sentinel-1 va Sentinel-2 trong nghién cizu mdt rimng

Nghién ctru sir dung chi s két hop cac kénh pho (CMB) béng céch két hop chi s6 NDVI
cua Sentinel-2 v4i gia tri tan xa phan hoi kénh phén cyc VH cua anh Sentinel-1 trong X&c
dinh 16p phu rirg. Chi s6 CMB dugc tinh theo cong thirc sau day [32]:
(NDVI+VH_1) NDVIx VH™*

hay CMB = 4
y 2xVH “)

CMB =

Su thay ddi 16p phu rimg duge thé hién bang chi sé thay dbi cac kénh pho két hop NBCI
thong qua cong thirc sau day [32]:

CMBL-CMB2
CMBL

~ Trong d6 CMBI la gi trj cua chi s6 két hop gitta NDVI1 va VH1 tai thoi diém truée

mat ring; CMB2 la gia tri ctia chi s0 két hop gitra NDVI2 va VH2 tai thoi di€ém sau mat rig.

NBCI = 100 (%)

2.6. Xdc dinh nguéng mat rimg

Trén anh Sentinel-2, chi sb thuc vat NDVI c6 gia tri téng dan khi thue vat tang dan. Do
vay chi s0 KB s€ c6 gid tri dwong khi xuat hién hién tuong mat rirng va am khi tai sinh rumg.
Trong nghién ctru [32], chi so KB 16n hon 42,6 dugc xac dinh 1a khu vuc mat rung. Trong
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khi do, trén anh Sentinel-1, gia tri tdn xa phan hoi ciia kénh phan cyc VH c6 gia tri am, gia
tri nay phu thudc vao d6 4m, cu trac bé mit va do dién 1y. Do vay, voi khu vue cang nhiéu
thyc vét thi mire gia tri tdn xa phan hoi cang cao. Vi co s¢ d6, chi s RFI va NBCI co gia
trj 4m thé hién cho mét ring, gid tri am cang cao thi the hién cang rd sy bién mét cua rimg.
Nghién ctru [32] xac dinh ngudng mat rimg vai chi sé NBCI < -37,9.

Cung voi nguyén ly veé phan xa va tan xa phan hoi cta anh, nghién cuu nay con két hop
v6i kién thire thue té vé tinh trang mat rimg cta khu vue, két hop cac s lidu bao cdo, thong
ké va quan sat anh c6 d6 phan giai cao (PlanetScope) dé xac dinh ngudng mat rimg, cu thé
nhu Bang 2.

Bang 2. Bang ngudng mat rimg.

Rirng 6n dinh hoic

Chi so Mat rirng phit trién
KB >30 <30
RFI Tir - 80 dén -15 >-15

CBCI Tir -80 dén -15 >-15

3. Két qua va thao ludn

Véi ngudng mat rung da dugce xac dinh 6 myc 2.6 trén, cac khoanh vi mat rimg dugc thé
hién d6i véi tung chi s6 la co nhu’ng vi tri trung nhau va nhing vi tri khac nhau. Bang 3 thé
hién dién tich mat ring ddi v6i timg chi s6. Trong do, c6 25 vi tri mat rimg tring nhau trén
ca 3 chi s, c6 94 diém mat rimg tring nhau trén chi sé KB va chi s6 NBCI va cic diém con
lai khong khép nhau trén cac chi s6. Nhu vay, cau hoi dat ra 1a chi s6 ndo c6 hiéu qua nhat
trong quy trinh giam sat mét rimg.

Dé danh gia hiéu qua cua tung chi 56 do, nghién ctru danh gia murc d¢ cdy cua cac vi tri
va khoanh vi dién tich mt rimg trén tung anh chi s6 so voi ket qua xac dinh mat rimg tir anh
PlanetScope chup ngay 07/3/2021, két hop khao sat thuc té. Cac diém sir dung trong danh
gia do chinh x4c bao gdm 140 diém trén anh PlanetScope cho danh gid do chinh xac lan lugt
ctia anh KB, RFI va NBCI. Bén canh d6, cac khoanh vi mat rimg ciing dugc xéac dinh trén
anh PlanetScope dé danh gia do tin cdy vé phan trim dién tich ctia cac khoanh vi mét rimg
duoc xac dinh trén anh chi s6 KB, RFI va NBCIL. Bang 3 1a két qua do chinh xac vé diém va
phﬁn tram dién tich cua viéc xac dinh mat rung.

Bang 3. Két qua do chinh xac vé mat xac dinh vi tri mat rung.

STT Anh va chi sé twone @ S6 diém chinh xac Do chinh xac theo
gung phat hién mét rirng dién tich (%)
1 Anh Sentinel-2, KB 94/138 55,83
2 Anh Sentinel-1, RFI 25/138 14,85
3 Keét hgp anh Sentinel-2, 128/138 7953

Anh Sentinel-1, NBCI
Béang 3 chi ra rr;ing, chi s6 RFI tinh tir anh Sentinel-1 ¢6 do chinh xac thép nhat, chi dat
Xép xi 15%. Trong khi do, chi s6 KB dugc tinh tir anh Sentinel-2 c6 do chinh xéac trung binh,
dat gén 56%. Do chinh x4c cao nhit khi x4c dinh dién tich mat rung la chi s6 NBCI st dung
anh két hop Sentinel-1 va Sentinel-2, 1én téi 79,53%. Hinh 7 1a két qua thé hién cac khoanh
vi mét rung dugc xac dinh tir chi s6 NCBL
Téng dién rimg bi mét trong giai doan 2021 so v61 2020 ¢ huyén Dam Roéng, tinh Lam
Pong 14 50,51 ha va phan bd & cic xa khac nhau (Hinh 8). Trong do, mat rimg & xa Liéng
Sronh chiém dién tich lon nhét, 1én t&i 64,22% dién tich mat rimg cua toan huyén. Tiép dén
1a xd Pa Tong ciing bi mat rimg véi dién tich twong d6i 16n (11,44 ha), chiém 22,65%. Trong
khi d6, xa bj mat rung véi dién tich khong dang ké, chi khoang 0,48 ha, chiém chua dén 1%
dién tich mat rimg trén toan khu vuc (Hinh 9). Nhu vdy, dién tich mét rimg tap trung chu yéu




Tap chi Khi twong Thiiy van 2024, 766, 53-64; doi:10.36335/VNIJHM.2024(766).53-64 60

¢ phia Tay cua huyén, noi c6 dia hinh ddi nui chia cit, phén 16n 1a dién tich rung tu nhién,
lai 13 noi tiép giap véi tinh Dak Lak va Dik Nong 1am cho cong tac quan 1y va bao vé rimng
con gap kho khan. Trong khi d6, & phia Pong huyén Dam Rong c6 Vuon qudc gia Bidoup -
Nti Ba 13 co sé tdt trong viée bao vé rimg, giam thiéu toi da viéc mat rimg va khai thac rimg
btra bai.
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Hinh 7. Phan b6 céc vi tri mat rimg huyén Pam Réng, Lam Pong chiét xuét tir chi s6 vién tham két

hop anh Sentinel-1 va Sentinel-2.
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Hinh 8. Biéu db thé hién dién tich mt rimg (ha).

Nhin chung, dién tich rimg & Pam Rong bi mat do mot sé nguyén nhan nhu pha rimg dé
trong cdy an qua va cay nong nghiép [33] va pha rung 14y gb trai phap luat. Bé kiém chung
két qua nghién ctru, Bang 4 da tong hop thong ké mat rimg nam 2020 va 2021 cua UBND
tinh Lam Dong va Chi cuc Kiém 1am Pam Rong, rung ctia huyén bi mét 1én téi 51,53 ha.
Theo ké st dung dat cia UBND tinh Lam Ddng, nim 2020 huyén Pam Réng s& chuyén doi
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khoang 14,43 ha dién tich dt rimg sang dat nong nghiép va phi nong nghiép. Trong d6 phan
bd & cac xa Phi Liéng, X3 Liéng Sronh, Xa Pa Long, X Pa Tong va xd R6 Men [34]. Bén
canh d6, hién trong mat rimg con do cac hoat dong chit gd trai phép 1am méat 5,1ha rimeg.
Sang dén nam 2021, dién tich rimg bi chuyén d6i muc dich 1a 12 ha. Bén canh d6, thong ké
ciing cho thay dién tich rimg bi mat khoang gan 10 ha.

346 095 293 156 Phén trim mit rirng (%)
: 0
4.22

22.65 u X3 Pa K'Nang

= X3 DbaLong
Xa ba M'Rong
Xa Pa Rsal

B X3 Pa Tong

m Xa Liéng Sronh

m Xa Phi Liéng

m X4 R6 Men

Hinh 9. Biéu d6 thé hién phan trim mat rimg (%).

Bang 4. Bang thong ké mét rimg nam 2020, 2021 cta huyén Pam Rong, tinh Lim Ddong [34-37].

TT Niim 2020 Nim 2021 Tong

Nouyen — Chuyéndoisang b0 oo irdi Chuyén doi sang

nhé’n mat d4t nong nghiép ohép dt nong nghiép Pha ring trai phép
rimg

Dién tich 14,4
e tie 3 5,1 12 10 51,53
(ha)

Tai nguyén rung néi chung va ru'ng cua huyén Dam Rong ndi riéng c6 quan h¢ sau sac
t6i yéu to kinh té - xa hoi. Do vy, viéc giam sat hién trang mat rimg hang nam da duoc quan
tdm, nham dé xuét nhiing giai phap hiéu qua trong giam sat va quan 1y tai nguyén rimg. Vién
tham duoc cho 1a giai phap tot trong giam sat hién trang rimg khi sir dung dit liéu da thoi
gian [38].

4. Két luan

Viée xéc dinh mét rimg bang viéc két hop anh Sentinel-1 v6i anh Sentinel-2 da tr& thanh
phuong phap hiéu qua d6i voi nhimg khu vue d6i ndi va cao nguyén, noi diéu kién thoi tiét
nhiéu may. Do vay, phuong phap két hop anh Sentinel-1 va Sentinel-2 nén duoc sir dung
trong giam sat va bao vé rimg dbi vOi cac vung d6i ntii n6i chung va ving Tay Nguyén noi
riéng. Bén canh do, viéc giam sat mat rung trong tuong lai cling nén tdn dung cac dir liéu anh
quang hoc va dnh SAR mién phi, ma nguén mé va nhitng anh c6 d§ phan giai cao hon nhu
anh PlanetScope, anh Lidar.

Bén canh nhiing dat dugc cua nghién ctru, nghién ctru con han ché chua xac dinh dugc
viéc mat rumg tinh theo cay gd ma khong c6 sy mat di tham thuc pht nhu cay gb nho, cay
bui, cdy day leo. Dé khac phuc dugc han ché nay, cac nghién ctru sdu hon ¢ twong lai can
phan ngudng cac chi s6 & nhiéu cip do dé co thé thay dugc sy thay d6i cua ring nhu 1a: rimg
phat trién, suy thoai rimg, rimg on dinh va mat rimg.

Pong gop ciia tac gia: Xay dung ¥ tuong nghién ciru: N.V.P., P.T.L.; Thu thap, xur Iy sb
liéu: N.V.P., P.T.L.; Phan tich két qua: N.V.P,P.T.L; Viét ban thao bai bao: N.V.P., P.T.L.;
Chinh sura bai bdo: N.V.P., P.T.L.
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Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.

Tai liéu tham khao

1.
2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

Statista Research Department. Total forest area in Vietnam from 2011 to 2022. 2023.
Bank, T.W. Country Forest Note Vietnam. International Bank for Reconstruction
and Development 1818 H Street NW, Washington, DC 20433, 2019.

Blanc, L.; Gond, V.; Minh, D.H.T. Remote Sensing and Measuring Deforestation.
Land Surf. Remote Sens. 2016, 27-53.

FAOQ. Manual on deforestation, degradation, and fragmentation using remote sensing
and GIS. 2007.

FAO. Assessing forest degradation, towards the development of globally applicable
guidelines Working paper 177. http://www.fao.org/3/a-i2479e.pdf. 2011.

Tarazona, Y.; Zabala, A.; Pons, X.; Broquetas, A.; Nowosad, J.; Zurgani, H.A.
Fusing Landsat and SAR Data for Mapping Tropical Deforestation through Machine
Learning Classification and the PVts- Non-Seasonal Detection Approach. Can. J.
Remote Sens. 2021, 47(5), 677—696.

Adarme, O.M.; Prieto, J.D.; Feitosa, R.Q.; De Almeida, C.A. Improving
deforestation detection on tropical rainforests using Sentinel-1 data and
convolutional neural networks. Remote Sens. 2022, 14(14), 3290.

Sano, E.E.; Rizzoli, P.; Koyama, C.N.; Watanabe, M.; Adami, M.; Shimabukuro,
Y.E.; Bayma, G.; Freitas, D.M. Comparative analysis of the global forest/non-forest
maps derived from SAR and optical sensors. Case studies from Brazilian Amazon
and Cerrado Biomes. Remote Sens. 2021, 13(3), 367.

Asner, G.P.; Knapp, D.E.; Broadbent, E.N.; Oliveira, P.J.; Keller, M.; Silva, J.N.
Selective logging in the Brazilian Amazon. Science 2005, 310(5747), 480-482.
Souza, J.C.; Siqueira, J.; Sales, M.; Fonseca, A.; Ribeiro, J.; Numata, I.; Cochrane,
M.; Barber, C.; Roberts, D.; Barlow, J. Ten-year landsat classification of
deforestation and forest degradation in the Brazilian Amazon. Remote Sens. 2013,
5(11), 5493-5513.

Miranda-Castro, W.; Barrios, R.A.; Guerrero, M.; Guzman, K.; de Gorostizaga, S.
Assessing forest cover loss using landsat images and GIS: A case study in Colombian
protected area. J. Sustainable For. 2022, 42(8), 831-847.

Borges, J.; Higginbottom, T.P.; Cain, B.; Gadiye, D.E.; Kisingo, A.; Jones, M.;
Symeonakis, E.; Disney, M.; Levick, S. Landsat time series reveal forest loss and
woody encroachment in the Ngorongoro Conservation Area, Tanzania. Remote Sens.
Ecol. Conserv. 2022, 8(6), 808-826.

Dangbo, F.A.; Gardi, O.; Adjonou, K.; Hlovor, A.K.D.; Blaser, J.; Kokou, K. An
analytical assessment of forest cover changes over the last 30 Years in the semi-
deciduous forest zone of Togo. J. Hortic. For. 2020, 12(2), 70-83.

Hansen, M.C.; Potapov, P.V.; Moore, R.; Hancher, M.; Turubanova, S.A.;
Tyukavina, A.; Thau, D.; Stehman, S.V.; Goetz, S.J.; Loveland, T.R.; Kommareddy,
A.; Egorov, A.; Chini, L.; Justice, C.O.; Townshend, J.R. High-resolution global
maps of 21st-century forest cover change. Science 2013, 342(6160), 850-853.
Fawzi, N.1.; Husna, V.N.; Helms, J.A. Measuring deforestation using remote sensing
and its implication for conservation in Gunung Palung National Park, West
Kalimantan, Indonesia. IOP Conf. Ser.: Earth Environ. Sci. 2018, 149, 012038.
Candra, D.S. Deforestation detection using multitemporal satellite images. IOP Conf.
Ser.: Earth Environ. Sci. 2020, 500(1), 012037.

Verbesselt, J.; Zeileis, A.; Herold, M. Near real-time disturbance detection using
satellite image time series. Remote Sens. Environ. 2012, 123, 98-108.


http://www.fao.org/3/a-i2479e.pdf

Tap chi Khi twong Thity van 2024, 766, 53-64; doi:10.36335/VNJHM.2024(766).53-64 63

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

Zhu, Z.; Woodcock, C.E. Object-based cloud and cloud shadow detection in Landsat
imagery. Remote Sens. Environ. 2012, 118, 83-94.

Joshi, N.; Baumann, M.; Ehammer, A.; Fensholt, R.; Grogan, K.; Hostert, P.; Jepsen,
M.; Kuemmerle, T.; Meyfroidt, P.; Mitchard, E.; Reiche, J.; Ryan, C.; Waske, B. A
review of the application of optical and radar remote sensing data fusion to land use
mapping and monitoring. Remote Sens. 2016, 8(1), 70.

Danklmayer, A.; Doring, B.J.; Schwerdt, M.; Chandra, M. Assessment of
atmospheric propagation effects in SAR Images. IEEE Trans. Geosci. Remote Sens.
2009, 47(10), 3507-3518.

Watanabe, M.;C.N. Koyama;M. Hayashi;l. Nagatani, and M. Shimada. Early-Stage
Deforestation Detection in the Tropics With L-band SAR. IEEE Journal of Selected
Topics in Applied Earth Observations and Remote Sensing. 2018, 11(6), 2127-2133.
Ortega, M.X.; Feitosa, R.Q.; Bermudez, J.D.; Happ, P.N.; De Almeida, C.A.
Comparison of optical and SAR data for deforestation mapping in the Amazon
rainforest with fully convolutional networks. Proceeding of the 2021 IEEE
International Geoscience and Remote Sensing Symposium IGARSS. 2021, pp.
3769-3772.

Karaman, K.; Garnot, V.S.F.; Wegner, J.D. Deforestation detection in the Amazon
with Sentinel-1 Sar Image Time Series. ISPRS Ann. Photogramm. Remote Sens.
Spatial Inf. Sci. 2023, X-1/W1-2023, 835-842.

Almeida-Filho, R.; Shimabukuro, Y.E.; Rosenqvist, A.; Sdnchez, G.A. Using dual-
polarized ALOS PALSAR data for detecting new fronts of deforestation in the
Brazilian Amazonia. Int. J. Remote Sens. 2009, 30(14), 3735-3743.

Zeng, T.; Dong, X.; Quegan, S.; Hu, C.; Uryu, Y. Regional tropical deforestation
detection using ALOS PALSAR 50 m mosaics in Riau province, Indonesia.
Electron. Lett. 2014, 50(7), 547-549.

Tham, N.; Ba, L.H.H. Panh gia diéu kién tu nhién phuc vu phat trién Nong - Lam
nghiép huyén Pam Réng, tinh Lam Dong. Tap chi Khoa hoc, Truong Pai hoc Sw
pham, Pai hoc Hué 2019, 3(51), 152-159.

Bio, T.Q.; Khang, L.N.; Doanh, L.S.; Thi, N.V.; Duan, P.V.; Oanh, T.L.K.; Chinh,
P.Q. Giai phap phuc hoi rimg trén dat 1am nghiép hién dang trong cay nong nghiép:
truong hop nghién ctru diém tai huyén Di Linh, tinh Lam Dong. Tap chi Khoa hoc
va Cong nghé Lam nghiép 2021, 6, 81-91.

UBND huyén Dam Rong. Quyét dinh Phé duyét két qua theo ddi dién bién rimg, dat
1am nghiép va cong bd hién trang rimg, dt 1am nghiép nam 2021, S6 /QD-UBND.
2022.

Anh, N.DB.; Tuan, V.A.; Hang, N.T.; Binh, N.T. Ung dung két hop anh Sentinel-1 va
ty s6 Radar Change Ratio trong nghién ctru bién dong dién tich ring véi khu vuc thir
nghiém tai xa Quang Son, huyén Dak Glong - tinh Dak Nong. Tap chi Khoa hoc Po
dac va Ban d@6 2019, 41, 57-64.

Thi, N.V.; Duong, N.D.; Bdo, T.Q. Quan h¢ gilta tan xa ngugc cua anh Radar
Sentinel-1 v&i chi sd thuc vat NDVI ciia anh quang hoc Sentinel-2: trudng hop
nghién ctru cho dbi twong rimg Khop tai tinh Dik Lik. Tap chi Khoa hoc va Céng
nghé Lam nghiép 2018, 3, 167-176.

Huy, N.Q.; Duong, K.T.; Tuén, T.A.; Thi, N.V. Ung dung anh vé tinh Landsat 8 dé
xdy dung ban dd bién dong rimg & tinh Bic Giang. Tap chi Khoa hoc va Céng nghé
Lam nghiép 2021, 3, 77-85.

Thi, N.V.; Bao, T.Q.; Doanh, L.S.; Duan, P.V.; Hai, N.N.; Hoa, T.X. Nghién ctru két
hop anh vé tinh quang hoc Sentinel-2 va Radar Sentinel-1 trong phét hién mat rimg
& tinh Gia Lai. Tap chi Néng nghiép va phdt trién néng thén 2020, 1, 105-112.



Tap chi Khi twong Thity van 2024, 766, 53-64; doi:10.36335/VNJHM.2024(766).53-64 64

33. Ban tuyén giao Huyén uy Dam Rong. Dam Roéng giai toa dit diém dién tich rimg bi
tai 1an chiém. Bao céo tong hop cong tac bao chi, s6 115- BC/ BTGHU. 2022.

34. UBND tinh Lam Dong Quyet dinh s6 347/QD-UBND vé viéc phé duyét ké hoach
st dung dat nam 2020 huyén Pam Rong, tinh Lam Ddng. 2020.

35. Chi cuc Kiém 1am tinh Lam Don. Thong bao sé 26/TB-KL. Két luan cua Chi cuc
trwong chi cuc Kiém 1am Lam Dong tai cudc hop giao ban thang 5 nam 2021. 2021.

36. Hat Kiém 1am Pam Réng. Bdo cao s6 101/BC-KL vé Két qua kiém tra, ra soat hién
trang cac vu pha rimg, 14n chiém dit 1am nghiép xay ra trén dja ban huyén trong nam
2021 va 9 thang dau nam 2022. 2022.

37. Hat Kiém 14m Pam Rong. Béo cdo s6 135/BC-KL vé Két qua kiém tra, ra soat hién
trang cac vu pha ring xay ra trén dia ban huyén Pam Rong trong 11 thang ndm 2021.
2021.

38. UBND tinh Lam Ddng. Quyét dinh sé 372/QD-UBND vé viéc phé duyét ké hoach
st dung dat nam 2021 huyén Pam Rong, tinh Lam Pdng. 2021.

39. Masek, J.G.; Hayes, D.J.; Hughes, M.J.; Healey, S.P.; Turner, D.P. The role of
remote sensing in process-scaling studies of managed forest ecosystems. For. Ecol.
Manage. 2015, 355, 109-123.

Assessment of the effectiveness of Sentinel-1 and Sentinel-2
images forest lost detection: A case study in Dam Rong district,
Lam Dong province
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Abstract: Forest loss is a global challenge, impacting the earth’s green lungs, and
jeopardizing the habitats of various species. Therefore, monitoring forest loss is necessary
to formulate strategic measures for forest protection in the future. of the paper utilizes NDVI,
RFI, and NBCI indices calculated from Sentinel-1 and Sentinel-2 images to determine the
extent of forest loss in 2021 compared to 2020. The NDVI index calculated from Sentinel-
2 and the RFI index is calculated from the difference in backscatter values of forests for the
VH polarization band in Sentinel-1 images. The NBCI index combines the NDVI with the
VH band. The results indicate that the NBCI index achieves the highest accuracy in forest
loss determination, reaching 79.53%. Meanwhile, the KB index - the difference between
NDVI and RFI indices - achieves accuracies of 55.83% and 14.85% respectively. With the
NBCI index, forest loss in the Dam Rong area is identified as 50.51 hectares. The
effectiveness of combining Sentinel-1 and Sentinel-2 has provided guidance for managers
towards a suitable solution in annual forest inventory.

Keywords: Forest loss; Sentinel-1; Sentinel-2.



