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Research Progress on Rubber Forest Monitoring Based on Remote Sensing Technology
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Abstract: Remote sensing technology,by virtue of its fast and accurate advantages, can obtain ground observation images of
rubber forests at different spatial and temporal scales, so as to extract multi-dimensional and multi-level information, and
provide strong technical support for the scientific monitoring of rubber forests. With the continuous development of remote
sensing technology,remote sensing data sources are becoming more and more abundant, and the joint application of multi-
source data and multi-platform data makes the monitoring of spatial distribution, growth dynamics, and pests and diseases
of rubber forests more comprehensive and accurate,and provides a scientific basis for rubber production management. This
paper systematically analyzes the current research status of remote sensing technology in monitoring spatial distribution,
growth dynamics and natural disasters in rubber forests, and looks forward to the future development trend of remote sens-
ing technology in rubber forest monitoring.

Key words: rubber forest; remote sensing; estimate; monitoring

A NIUE & SN D
JEE A 2R 7, R ATl e B E B R Sl i W AR
AR A AR RRER R MR, T AR E A A T RY
7R B RO o B ) BT R D SRR I o 1R SR B0 ARIA [F] =5

AR KRR B s E B K W L R A
B, R AR R I I T — USSR AT Y
{5 B 32 JREE AR W LU | R L S

SR NG R 8 - SN =57

M 7 3k B S Ml R R IR ] A, R AR R
RN T W Ty A ], B A AR S A 5 T
JEE RN AR R MBI

WK AG B B 2025-02-26

P N R S SRR TNV VN P o sl O o
AR I AR 2l 2 I AN A BE R R S A ) A A
RS o 8B I 65 73 S M T R S R U

AR E . =d A RE S R IAELET B (202405AF140032) 5 & d 4 #OF VEdh A3 40 #1K 2 3335 5 57 (RF2025-6) ;

= # H IARAR ALHRE F H ARAR & (2024K] TX—12-8)

VEF R (1998 —), %, AP 523 R, A, FF R 7 @) A R ki B, E—mail:shijianmin20212021@163.com

*EAZAEH AR (1984—), F

JBIBER R AR BRR T e AL E A5 3SR M A . E—mail:chen_guiliang@163.com



1 00 . #&‘ #’/‘&Jk fii‘ & Tuopical Agricultural Science & Technology

2025, Vol.48, No.4

IR 28 S, AN TR] - 6 £ BN [R] A4 £ S A T LA
P AN [5) R 0 25 T AR T b s 0 ) 5 5K e SR
AT A AL A G i T R
LT AN i A LA (] I (R A 1 23 B R A TR
T BRI @t 2 Fp 2R o AR SO
ARAEAR AR 2 8] 23 A A S A A AR 9 T T s
(14 BIF 5 2 88 L R BRAR , 335 18 23 #r 38 S e AR I
AR DN e A e T BRI L T

1 BT E R AR B M =2 18] 43 1 1

1.1 B MR A

YA 4R AR PR Y 4 ) X7 L 43 A R AE L oA
A1 AR A AR S, AT AR el 1 2588 45 3 4 K
P 1o 3 AL R AN BB HE 2D R AR B A K AL
BB A, HE B T X AR MR AR AE TR B RS B Y
FREe$2 1 o o2 8 E AR i AR 31 R o o
I7, F B LR G B, ) I G 1% PR
MR 5 B FE 1T 40 28R 9 . 2003 4F Suratman '
PLTM 5218k B0 VR, e KB 4R 0k S 26 o 7 IF 11
B Bl HE AT IR B0 20 2, RO B 3K 97.2% , Ll AR
57 AR el A AR R B, RS AR T
IR — R T 38 SRR TE AR R
SRRE AT, W AR SR S — 5 D
AR, R YR 43 25 05 1%, ORG o $ UG XU Rl
904 Hby DR RR AR A A AF R o Li YRR T 2 A
MODIS NDVI %4 , >R FH Hy FG i 70 455 0 b BRI 5 1%
TG, $E TR B L B A R AR A S R O
Fmw, M 2 08 B X AR e AR AT L s B
L N B 0, TN T B NI W <B4 1 I ]
F By 18 S AT DL A R A R, 22 U5 KA
g5 A e 4R AR AR ARG o R L B
4151l £ ETM+ . OLI | Sentinel-2A $ 14 5 MODIS %%
1IN N 1 70 2 | R [T o o S A L O
SRR 2 B4 AR e MR S BT 40 v R R AR 1 B
4t 0T [] O 2% $X 4 Sentinel-2 Fl & 1 L 72 75 ik
( Synthetic aperture Radar, SAR) $( % , K BBt & £
VRS TR AR 1 R 3 A B K W 77 o Zhang
2 170 S ) FH Sentinel-1 C i B SAR 4R A& A% bk
DXl AR X B 3 9 &, 32F — 2 ) GF-1 . Landsat8

Sentinel—2 Y £ B¢ 1E JF 17 4% 8 R 1 3001, i — 2
B R T R B B AR AR A3 2 rh i I R T

BT BRI 207k 5 52 5 RS R T
Yy 537 ) AR T T 1) 6 42 09 O ik i o B
AR BCHE B A R LR IE 2 A B S, A RGO ke
Tix— /MR Dai %™ DL Landsat 2y 288 U5, %
V6 R 0 PHYT AR S ik A7 22 ROBE AR 4y #1031 1
] X G2 4 43 28 5 1% B TBOARR Jiee el o A DX 3 A T
WP RIRE FE o 22 VR R TM 52 A5O6 7 0L R 4
HEAT I 0] X7 G2 00 43 25, 48 8 T AR R AR R IR
JE o QA ELARTO gk A 2 i AR AN, 38 A T ) X 4
() TR SRR o3 2807 %, I AR LTV F 0 AR AR
B BRA AR bR Y 2k O TR A O Z2
HH I8 SRR S R R AR A AR T A R A&
Dong 4 i) I 22 I #H Landsat TM 5412 % 30, 1/
A PR AE T I 3 L A — b Al e R B L 1 5 A Bk
B % Il b b 22 K 8 B A T AR SROMR T AE B
R G R R R | Bl N Y=
TR, BT X — W I 456 Lk Be e
1k SAR icdl , SC L T A BEAR AR IR . XA 1
A VR H Landsat 25088 11 5545 I AR 75 1 — 58 i
A= N E — 1k B8 Be s B0 A R 3 S B (E IR
JEE AR, 42 BRI 2014 Fi 2018 4F Fi oA {3 2L 10 2 1A K
JE B8 90% . Chen 5 " 25 & 43 M7 A8 B PR AE 35 nt
H R 2 0T 0 A Bk R SRR AT R B AL AR AR O
¥ 7 T 2014, 2016 , 2018 A1 2020 4F 10 m 43 # R Y
(i Ny [ T
1.2 Mk T A A

A5 8 PR A A 4G ) 2 LA 3 SRR N AR I o A A
BB R SE Ak ) H B A B R B8 RN A 1] 5 vk e ok
SEELEY A B TR A8 7R H I A3 AR b R AE RN M
AT R BRI AR AR B AL T TR
AR b X, H R SR gk 3 R T R AR
MR AR R A AR AR TR B O 2% 5 SAR 4L
it 0T 4 ) o S M DX HE AT RS BE AR B ARR B, X
2000—2019 4F i) Landsat 5% 1% 78 17 28 £k Wi I, &5 )
& BH 12 DX I A Jie K o ol T AR B i, ELT R
B A AR AR S o B A 3 T )
R X PG AR 48 1990— 2014 4F 1Y #8211 bk 1 47 1%
SR, A9F 5 % W P LRI N A9 AR M A ol A T R 34



2025, 48 (4)

SR - R TR SRR B AR B M I F 5 <101~

T FE Sk {800 m AR A K AR M . Xiao
SR S T W 1 22 F I — 4k 5 2 6 P OB
9 10 AR S AR E AT B, & BN 1987—2018 4 4% ik
ARAR A T ALY Ik T 5.9 %5, R E 4 B A ey
ik, J6 R i B M X AR Ak R 3 o Zhai R
Sentinel-2 § 1% 2 il T 2018—2021 4F 74 XL Jit 44 Y
A I AR A 1, 2 AR e AR A T AR AR S I T
Ja R o AR Ay A F S

I FH 2 SR ECHE AN LR W A B A 1Y B s AR
b, i BB 8 7R BB R A ) S AR T TR
JE R 43 A AR Ak B 3K Bl AR P, s TR P T
22 Y5 18 OB X P SRR 4 #3225 AR Ak Y BF
S8 R W . 79 OBURR AN B AR I AR 3 A A AR I AR
600 ~ 1 200 m, ¥¥ &y [l 5° ~ 25° , M\ Jb Bk 5 B
PR R S BB W R I A TSR
22 ) AH 32 BB XV 5 3 30 a 1 AR i MR s ] AR
b B TIF 5% 22 01+ 5 7 0L R N AR e A 4 1] 43 A B4 A
AT, g P 5 B AR RS AR T2 2 40 A A AR T
200 m FIIE B /NF 150 B JE A e b b X, 2= FH
BH % 1R FH MODIS %545 X 2 i b 356 9 4% e A st
25 S A AR A W 52 2 B, 2 B AR 1 AR R MR A A
FEAF 5 75 XU 48 46 121
1.3 A A Ak A8 15 )

bR — 7 R 6 ~ 8 a5 JTF IR E1 e, 7 20 a
Ja e B B TG, 2 5 320 87 T B ol 4523 , 7F 30 ~
35 a Ja SR FARM I T o B, 45 # i
FEXNFEEHAE SRV ELAAEER
o M JRAT B 5 R 2 R) A ST g TR R Ok
Al W AR B RAR S 1 vk B skt . BRI L
SRV T WY R B TM R RO TS 1R B S AR AR B
i 52 AR G . Chen 47 I TM 52 A 1Y D6 15 4l
Bl T8 B0 2R B o3 (5 B ST B I AR AR | AR MR A
W4 A I HRORS BE R R 0.74 ~ 0.82, {HL 17 7 w5 {8 A% 4
SR = A 9 1) &, Keawplang 4! F1] Ff] Hyperion
1o G T TR ) 4 R R A B ST IR A A AR A
B2 AR R AR AR I E B T R O S B TR AR AR
B A 5 b W 7 o Chen 4 ™ il H Landsat 1)
NDVI B 4F B B[] 77 50 55cdls F & T 5 TR RS
R 4% 1 PR 2 B A A AR R L 0 o [ 4 )
58 A AR MR AR 1, A R A A A B AR R B

R B AL T — oo B B

T 3o 38 SR AR A ZE A DU A B AR AT i TR AR G
MR 53 A G AR AR B AR, SR AR AR 5 ) PEA 42
PERp 22 R A o B i A A B AR AR I — 1k
A8 #% 48 2 (Normalized Difference Vegetation Index ,
NDVI ) Fil 8 S0 %5 5 4 78 BURR 249 48 15 PR K] 53 &) bk
(NDVI < 0.3) . i # (0.3<NDVI<0.6) . 1 Fl H
NDVT JC AR 4 b DX 3 AR B AR AR, (E 38 3o 2= ) &
Ty B e 4R T HERR R . XTI AE Y R G b T
AN [ A 7 A A 7 e RO | S0 B L MR R AR Y
25 5, 38 L T 1) 0 B0 J7 ¥E R R T AR I A
ARA AR o 2% BH PHAF T 3 T JBRRAE 1Y 25 S R
Dy o3 1 R e AR TN 4l A, 43 28 S8KE B Gk 81%
Koedsin 25 1% F) H 2% [ 335 5 (4 Pleiades & 43 T A&
AR B OGS AT B IR B 46 2, 45 G 55 b i A B s
HEAT R AEAR ZE , 0 5 2R AT B R AR 43 2 AR
Mg =R o8 7T all N 7—15a M 15 all L, 4
R WRFRIEULE W E 3 T 0 R . Somching
A5 TR F Landsat 3 91 T AL 0906 5% {5 2, F1 AR Bk 48
AT BN 7% [ 0 R B BT b XA T £ A
W HEAT AL 27 20 3 28 R T R g Ji ) A A
SN T 84.45% H1 84.7% (1 HEAff %

WAL, 3 5 2 B R A R R AR AT 1 b R
708 Ak M0 T AR RS L A A5y S T A T AR
B & o 5 LA 2L 2010 45 f A% i AR 4 A T ol AR
JiS , 3 T £ BF AH Landsat B4 V8, W ) A K 9K AR AR
HOW AR 4 bR s B NDVI 8 56 A B 48 %1 (En-
hanced Vegetation Index , EVI) . [ifi & 7K /3 45 4 ( Land
Surface Water Index, LSWI) ;= 4= i3 s 5 5 , AL (E
5 T AR AR ) b R AF Ay, EVRG FE 3K 85% . Beck—
schafer ¢ 1K #i 270 7§ 1988—2015 4F 1Y Landsat ¥
15 b B /M 22 F K 51 48 BUR T R T 0 K 40 43 A 9
FARAE B, 25 5 b Hb R H] AR Ak ok B 4R R el A AR
R IR A, B A T P S AN AR S AR 1) A A A
Chen & 4, J2& | F 4 Hb 1) 3 A5 46 K B 2 T 16 7
AR IS A 1 Fofo A B (1]

2 ETERNGRMAKE SN

2.1 B LA 4hF 1EN
& 4t 1) 52 0 5 48 S Ak (above ground bio—



1 02 . #&‘ #’/‘&Jk fii‘ & Tuopical Agricultural Science & Technology

2025, Vol.48, No.4

mass , AGB ) #& i 9% I, Fi] FH 22 Ja& B2 A Ak W AR 5 Ak
M b AR A R DR A A U
AGB 2 ) F 52 0 %5 9 5 3 J8 Ry fiE 22 (8] 2 57 1] 19
RERYFEAT AL o S T 2 T S R A T AR R
MCAGB B TR B R, N PR — VR BCHE 2 22 R BN A
SRR ML A% 2% T AR N Z B R AIE 21 5 p
fIE 20 & 55 5 T BEFEAS W R A o R 7 2R A0 F
5% 3% W AR e Ak AGB S50 fH 5 TM %% 48 19 06 3% ¢
fIE A B 48 K =z ) 3 AH G, BRI 8 20 etk [l
VA AR R R T P OO RR 4 b DX R AR IS AR AGB 4y A
L, A 2 A7 7 v (R I Al AT AR (B = A B4 . Yasen
S5 LR T Worldview—2 5% 406 3% 5 B4l 5 %8 [ %
TR HL XA AR AR AGB , A 57 2 BN T 28 I 4%
RERIAER R AL T 2 0B D&tk g AL, Bt
W A A S bl o A B 4y ) L Ok TR Gk
4 | Landsat® S 27 B4 FiEK A %5 4l 5 Ak I S5 it
T 43 M DX R AR e PR AGB |, &5 S 3¢ BH B 5 50040 TR
WE T T AR IR B . Fu %5108 o B HPE XURR
40 Hb X %) Sentinel-2 52 AR 1Y G5 A B 45 £ L 803
FRAE 4 (5 B AT FR AR L 18 20 & J5 PRtk AT 2 Fho oy
KL AR 2% 2T, ok Ak MIAR 5 Ak AGB , 45 St 3= U] Fifi
HLAR AR 5 35 0 Boruta fIL 3E 5 25 A9 Al DUAG B 48 s
FWREAE A 18 AT $2 FHKG B2 o

1% 3 3 B AE AR AR AGB Al I rh i R B 22
{H 2 4 2 38 R I K B, R AR B AR AGB 9 Al 1
T R0 SR, ELAR MR B A R S A Ak e 2 A A
2 S e AR AR I 15 S RE 4 Tt A
DA 6 PR AGB 1) 16 0 A5, 22 T 4 - i S A 00 A5 e
M AGB B K5 BE . Chen 2] FH Landat7/8 1 Senti—
nel-2 & R A D 1 e 44 B9 AR AR AGB , 1E B AL
RO g ] AR AR e, W AR T T A
B, IF A BKCfR Y R S ), L AE YRR S T MR
W e 2 R R SRR b B S S5 4 AE B A
IV FE 5 A% IS AR AGB , 36 B R 6% 1 5 )23 v BE R AR
IO S B T A RS B . AR AR AGB
55 1A AR v AR U % DDA DG, AR R R bR
15 B RE $2 FH A5 B AR AGB 1 Ak DKS JE
2.2 #BRART \@ARFE K AE W

I T AR 45 % (Leaf Area Index, LAT) J& B i 7k
B T A I ) e N W w1 A

BOMA THY W ERS AR R RN E
2 0L 00 2 R ' 2 S ) 2 0 000 92 DA S B K
Bl L 3% 22 19 LAL 3K B, 10 32 B R BE 5 A TR b ax
— Gk B o 1RO TR T TR AT DLy R ) R AR
ST R AL Ty PR A B SRR T £ R S 4
G AL AT RO AL I . B e AR R
HLE Ot LIDAR A5 2 B008 19 7 3 4 A L TE) B &
FIHJE REE S BT HAS 2R B LAL JF 5
SN X L g R R I T e A O (R &R
B =0.82 ) , Ak I 2% SR A kg ME A o

Ge A 5 vk A B M) B R 1 o 1 A
FE B 6 (5 B H AR S DAL Oy R AR o 4 57
Geit AR, FR AR T LK LIDAR 54 48 B
FRAEAR 85 S Uk i AR S MR 1) LA 52 0 %5 405 8 57 32
F5 1) S AL BP A28 W 45 R i d5e /0N 3 1k 1) S T AR
R, 45 3 B S 1) s AL AR B AR, T 45 A Land-
sat8 K 47 XI5 A HE B BP B 28 ) 45 A5 R RS
VAR o R R O LT T S AR R AR A T 5T
IX., F JH] Landsat8 544 (1 8 At 4% 45 %543 91 5 52
BOPs R 4T 3 Fh vk A, g5 SRR F EVI Y —
JG 2 PE LA B A, vT Bt T EVI S AR AR LAT AH
KM B . Keawplang 48 ' F| Ff EO-1 Hyperion &
T 5 AR Y A Fh AR B i B ST M SR /D R R R
S 0 2 R AR S AR LAL, 2% B 25 6 1% B4 76 LAI
F 3 R E R W /1. Chen 45 Y H) ] HI-1A/1B
CCD #% 1% | Landsat 5% 1% F1 MODIS %4 4 (1) i ] F0 25
[B) 73 B A A0 3, R AR Lt B 190 051 0 A% A1 A= B
LTI T R S AR MR A B S LAL, K B R
0.88, RMSE 2k 0.24 . B 7, I FH 38 B 4% AR
XiF B P LAT A Sz 38y B A R 9 A A 0 G, B
B EERE, ZR &2, KD gt
BRI B R R, N R £

3 ETERMNGEMBRARELRN

T Bt 42 5 S Bl A A A B B G R
i JR R T AR R e R E AR AR R AR R B
| % B FE 28 5 M AR 4 BT S B e T R 8 2
5ok W DU AR e AR L Pradeep 45 R
0 B 5 s s R AIE 3 o 3 JECBOE 3R B LAL
1) 7% Ak ke WE ) 2 JXUPE 9% i . Ranganath 484K



2025, 48 (4)

SR - R TR SRR B AR B M I F 5 +103-

it A3 e B I JH 9 = B4 M RN 2R TR AR 68 B T HL
Ji LA v w2 B, 5 OE R R IR ORI F EA
[F) ke W 0 A5 e AR D O e X M RE LR ™
YL [ B Y OGS A5 SRR i RO AT AT
KRB g AR B MR AE £000 v I i R e, 7R IR
21 A0 v 2 I 2R B A, i R AR RS AR 1 NDVI K T
SRR AR o AL AE D o F AR ST R A
BN 2 88 96 105 i ook A8 fh, 45 2R R fi
JRE I AR T L0 A B S RE B 2 T 20O i R
1Ry 9 8 i 0] 2 210 i S RE & TR AL A
H R A2 e MR NDVIE 882 € (2 0.77) , R H
e B AR B W NDVI A A £2 0 B34 {H S 020,
Zeng 5 OUR H o AN MLEE AR, 8 OGRS A 4R
B SRR K B AR AR A S X AR A
395 JC A R g L L L b R ™ B B RS
HEUN , SVM B Y 3 1 fe A4, H X BRI 11 0 i iR
MR o WA, Zeng ST IABESE T 34,7
14,30 cm &5 AN [@] 73 B 4 14 I AL i 883 X A
9 AR AR, A5 R R T AN A B R
TR G o i R A

ERAINE = SRR ¥ iR BN e NN
SR F 18 Ik 32 B ) KU 6 S S AR I PRIR
A 22 5ok A W 22 1 X8R Ok RR B . gk BH O
A5 USR] FY—3A B4 5l 2o o e NDVI S Ak fi K
s M T 22 X AR RS PR B KU R A5 G AT F
fili, 45 R 5 bR R A g R — B, BRI A
] 2% 4 Landsat fl Sentinel—2 B} J¥* 5248 , 48 H 9 % {1
J& 60 d N EVI . LSWI il & 3% 41 #b ( Shortwave Infra—
red, SWIR2 ) & fk fix g W 25 , i JH T XUSAG I o 7
FH 38 JEBE AR AT R | ofE B b D AR AR S AR XU 5
e, Ry il G B0 RIS i B A R S AR . Lk
Hh, 7EFEF W g5 1, & T Mg 3 T Landsat Fil
MODIS $ 4l , # 45 #9545 2 3 45 AE X = 7 3T 20
a B3 T BT 0 Uk R AT A 5T, A BT 1T ML X SE 5K
A, TP AR A e D

4 RE
18 R AR A AL RE S R X B 2205 (7 £ i

2 ol 25 M S D AR B ARCAR 25, 38 BE 7 BT 6 13 40 a
M EEYRS A S NTTPOR: i N DL o NP R &

SRS 7E AR BARY 3 S I N e i O
WA &, B AR L T M — Landsat &
G DR 2 6 | 2 A% A BUE 0 O 1
SRR AE PR BR A0 Y 15 5 B AR R B R B oo
RRAE 5 R A 55 2 ff B A B B vk B A b A A%
G5 S B R e B ML A 2 2] IR 2 ) 5
R ABS AR 5 W0 1 FH U)K S5 ) ) 4 A A S8 4 BOCER A
FARIE A5 AGB A I | LAL S 38 g He 3 W ) 45
R A Ak Af 7= 4 A B, A I R R TE AR AR
W ) R AS WA R RN R AR (RS T I i 22 Bk
i, 335 B0 VR AR AR B Bk A Ak B R A
57 .

1) B9 U8 J7 10« AR A 32 AR K AR A HE
X, Z H AR Z W = )28 555 W, 6 F AR R
by 5% 3 0 TC 1k 3R B o8 R R . Bk
W38 IEAR Z RSB, Hoas & Rk 4 K%
WE DU RE 7, PR UL, 6 AR B AR W I b R T 4y il ok
23 %5 I R R P B A o B 1 AT AR O
FGEREAE S BLAh, S A ES R X AR R A
S FOHH () B AR B BT A L SR A IR A O T
2= SR, YRR AR AR e, A s B R
1 % BB R B AR T A R RS B, 25 A s S T 4y
B = B () 43 HE R A

2) BB T I« 3 AR B R A AR s A ) e
F N F o AL W AT 55, e — 2B 3R T IR
WOKS B E A RKMW Ty, B, R s et
B R A T P R ) SR AR | I 4 S AR R ARl
FF G A R HLER O BB R L 3 ORI AR 2
BT B v 4G I A A A L A, Bl 1 K
Bt VR 0 E w5 AR AR G 1Y 18 JECREAIE A 3 T
Fw BT BI04 04 B e 1 ) B BE 22 T Ok
AT RO R O R AR AE A A B R E R,
U, 51 IS8 35 5 AE A0 16 B 7 | S B A 4% R A1
B A B, T BE B T W0 AL R S AR S

3) N FH U7 T« 3 B R R AE AR AR A R L AR
W 5 T B EUAS — 2 A R {HFE AR AR AGB
il B8 s U WU LA A 00 45 D 1T ) BF 5 L 8
FOYN i S N R A O N TR NI & ]
T 28 B 2 i BEORE 0 . OF 1R 20 9 B8 I K X A 43 A
P, A o5 HE B A L AGB A6 I 25 BF 9 25 58 T Ok



-104-

#\‘%gﬂkﬁ%& Tuopical Agricultural Science & Technology

2025, Vol.48, No.4

fith o $E— 25 TR A AGB Al I LAL Ak 0 1 R 55 W
)2 7 TR 25 A N RS A0 2 AR R AR A K
T A T 5 T L X B e AR R AR T
9 RE AL 7K P KA # 4k o

EEPEE

[1] WRESRE, 5K, £, 45 BT ZoohlH 5 AN T
25 0 45 (AR el Y 1 1B SRR AE S L T ). B AR A
#2,2012,33(1):182-188.

[2] JEZRE s, i, ol i@ @ JH IR 5 R 2
[ 1] ARirJEH,2024,20(4):68-74.

3] Wik, EHZE, 2205k, 4. BT JE APLLIDAR 914
A B ACHY AR A L ] SRR, 2023, 44
(6):1266-1275.

(4] WRASHZ, mHE, 2288 5. B: T Landsat Fil Sentinel-2 i [H]
Fe B SAAR 1 R P AR M e 8 R I TPAR [ T ], B Jk
%412,2021,25(3) :816-829.

[5] ik, SFIE A, Eom, 55, 22 IR AU P m] Y s it
BIEART T AR EOCIRAAEAT 520 T 1. Famsfol R
2£412,2019,39(6) : 123-129.

[6] Wi/IME, BRICAKR, 224606, 4. T re 5 RARG M AR 22
Pt AL T ). AR RR ,2016,37(1)
111-116.

(70 T AR, J8 S 25 BTN 4 BT IR ) SO
TR T B RSB T ] Rl TR,
2022,38(8):187-199.

[8] BRAEFT, BEikoe. PURURANAR AR AR i A AR 3R B 5%
mAEsEl T 1 AENE - BEIRS EAE, 2013, 23 (BT 2)
304-307.

[9] Wi, ERR. R B S RERIF LR T ],
Molk AR, 2017,42(1) : 11-15,20.

[10] SURATMAN MN. Applicability of Landsat TM data for
inventorying and monitoring of rubber (Hevea brasiliensis)
plantations in Selangor, Malaysia: Linkages to policies
[ D]. Vancouver,Canada: University of British Columbia,
2003.

[11] SURATMAN MN, LEMAY V, BULL G. Logistic re-
gression modelling of thematic mapper data for rubber (He-
vea brasiliensis) area mapping| J ]. Science Letters,2005,
2:79-85.

[12] 2530, X e, B, T HI-1CCD %l ) P4 XUy
X AR AR A RRAEL T 1. s EBRE (fFEFRE) 2011
(HTI1):166-176.

[13] LI Z, FOX J. Mapping rubber tree growth in mainland
Southeast Asia using time-series MODIS 250 m NDVI and

statistical data[ J ]. Applied geography,2012,32(2):420-
432.

[14] DONG J, XIAO X, CHEN B, et al. Mapping deciduous
rubber plantations through integration of PALSAR and
multi-temporal Landsat imagery[ J ]. Remote sensing of
environment,2013,134:392-402.

[15] i 508 , SRV, XIWe e, 45, T w28 23 B m] Il
DGR SR )P AR ARO[ T . 3B AR 5
H,2018,33(6):1122-1131.

[16] BHl, 5KRR, XIKRAE 5. 458t SRR 2N
fE B B RN TARRE RORE 43R0 [ ) ] Aol o,
2021,57(7):80-91.

[17] ZHANG C, HUANG C, LI H, et al. Effect of textural

features in remote sensed data on rubber plantation extrac-

Tl

tion at different levels of spatial resolution[ J ]. Forests,
2020,11(4):399.

(18] Z=MH . LTIl o] X R 4 P4 BUR AR e AR 3 3L T ]
TLPEAOIL 23] ,2014(8) : 96-100.

[19] DAI SP, LUO HX, FANG JH, et al. Object- oriented
classification of rubber plantations from Landsat satellite
imagery [ C ]//In Proceedings of the 2014 3rd International
Conference on Agro-Geoinformatics, Beijing,2014.

[20] ZESFEL, WRENHA , RATT, 558, IO T THT 18] X0 G2 ) DR SRS
RIS ORI AF L T ], 1824k, 2015,19(3) : 485-
494.

[21] XA, M, 2508, 55, 5T CR_(NBR)MIMRA L
HY P SRR MR I PRSI S i 25 AR AR [ T 1. sbBR{T
SRR, 2019,21(3) :467-474.

[22] CHEN G, LIU Z, WEN Q, et al. Identification of Rub-
ber Plantations in Southwestern China Based on Multi-
Source Remote Sensing Data and Phenology Windows
[ J ]. Remote sensing (Basel, Switzerland), 2023,15(5)
1228.

[23] ZE%% AR, BEHh, 2. 2000—2019 4F 4 1) B BRA% e
AR ZS AR T ] BRI, 2021,43(12):2403-2415.
[24] #EZE. BET Sentinel-2 SR P B AT b X AR BE bR
AW S 2SRRI SEL D ). g B VLRI R,

2023.

[25] fal 3570, B T2 SRR A0 114 4 ) o FRAR e AR A A
(D] dbxt: hEHETR A (dbst) ,2021.

[26] Bl , 28 , 2R, 4 PO XU AR I AR T B Je
A A A T ] Rk TR, 2014,30(22)
170-180.

[27] XIAO C, LI P, FENG Z. Monitoring annual dynamics
of mature rubber plantations in Xishuangbanna during

1987-2018 using Landsat time series data: A multiple nor-



2025, 48 (4)

SR - R TR SRR B AR B M I F 5

*105-

malization approach[ J ]. International journal of applied
earth observation and geoinformation,2019,77:30-41.

[28] ZHAI J, XIAO C,LIU X, et al. Analysis of 10-m Senti-
nel-2 imagery and a re-normalization approach reveals a de-
clining trend in the latest rubber plantations in Xishuang-
bannal J ]. Advances in space research, 2024, 73 (12) :
5910-5924.

[29] € A, BET 2 U5 R A AR RN 25 AR AT [ D .
BT BRI TR ,2015.

[30] Z%)" 3, & DM, WRASHE, 55 3T 30 4R B AR B AR IS
2T ) ] B RO R A A CH AR BB
2023,47(1):189-198.

(3171 ZEBH B, 5K 242, XIRAL, 45, 2 AUER S AR RER U,
Wy gkt sel b ] Mol B ESE, 2017, 30(5) : 709-
717.

[32] CHEN B, CAO J, WANG J, et al. Estimation of rubber
stand age in typhoon and chilling injury afflicted area with
Landsat TM data: a case study in Hainan Island, China
[ J]. Forest ecology and management, 2012, 274 ; 222-
230.

[33] KAEWPLANG S, SRIHANU N. An evaluation of eo-1
hyperion data for estimating age of rubber plantation[ J ].
Engineering Access, 2017,3(2):5-9.

[34] CHEN G, THILL J, Anantsuksomsri S, et al. Stand age
estimation of rubber ( Hevea brasiliensis) plantations using
an integrated pixel- and object- based tree growth model
and annual Landsat time series| J ]. ISPRS journal of pho-
togrammetry and remote sensing,2018,144:94-104.

[35] XUBEHE , B AE B, 22650, 4. VXU AR I Rt 1) 1

AR S ECFHIEL T ] BEIRRRA,2012,34(9) £ 1769-
1780.

[36] KOEDSIN W, HUETE A. Mapping rubber tree stand
age using pléiades satellite imagery: a case study in Tha-
lang district, Phuket, Thailand[ J ]. Engineering Journal,
2015,19:45-56.

[37] SOMCHING N, WONGSAI S, WONGSAI N, et al. Us-
ing machine learning algorithm and landsat time series to
identify establishment year of para rubber plantations: a
case study in Thalang district, Phuket Island, Thailand
[ J]. International journal of remote sensing, 2020, 41
(23):9075-9100.

[38] BECKSCHAFER P. Obtaining rubber plantation age in-
formation from very dense Landsat TM & ETM+ time se-
ries data and pixel-based image compositing[ J ]. Remote
sensing of environment,2017,196:89-100.

[39] CHEN B, XIAO X, WU Z, et al. Identifying establish-

ment year andpre- conversion land cover of rubber planta-
tions on Hainan Island, China using Landsat data during
1987—2015[ J ]. Remote Sensing,2018,10(8):1240.

[40] TRIT 9%, A d% , R0, 55 VU XU H X AR B AR AR
PR EA L T ], R IRCARB AR ,
2011 (4%F]1):317-323.

[41] YASEN K, KOEDSIN W. Estimating aboveground bio-
mass of rubber tree using remote sensing in Phuket prov-
ince, Thailand[ J ].
ing,2015,4(6) :451-456.

[42] 2t &P 8, Eok, 45, s PSRN0 7R ik At
DL A B AR ROASII T ZRAEARE R
S247,2019,47(7) :56-61.

[43] FU Y, TAN H,KOU W,et al. Estimation of rubber plan-

tation biomass based on variable optimization from sentinel-

Journal of Medical and Bioengineer-

2 remote sensing imagery[ J ]. Forests,2024,15(6):900.

[44] CHEN B, TING Y, JUN M, et al. High-precision stand
age data facilitate the estimation of rubber plantation bio-
mass: a case study of Hainan Island, China[ J ]. Remote
Sensing,12(23):3853.

[45] LI X, WANG X, GAO Y,et al. Comparison of different
important predictors and models for estimating large-scale
biomass of rubber plantations in Hainan Island, China
[ J ]. remote Sensing,2023,15(3):3447.

[46] TR I, 2 208, KA, 2. 96 p S AR B AR T AR
AR LA ST T ). Bk (thesr) L2021,
3(2):45-54.

[47) BT S B R e, 55, NS AN R S B B b
T ARSE B AL T ). ARSI, 2011,31(18) £ 5159-
5170.

(48] B bl #F 15 &, Lo, 5. Z VRS BB 5 G AR
ARA R AR TS RO ROBEEAS I T ] TPl Ry
112,2020,42(2) : 349-357.

[49] T3k, &Fi6 4, B U, 5. FE T HLE LIDAR FDEL A%
JEHAE R AR R T AR s [ T ] bR B
2442,2020,35(4) : 132-139.

[50] KAEWPLANG S, VAIPHASA C. An evaluation of eo-1
hyperion data to estimating leaf area index of rubber planta-
tions[ J J.
10(3):13-21.

[51] CHEN B, WU Z, WANG J, et al. Spatio-temporal pre-

diction of leaf area index of rubber plantation using HIJ-

International Journal of Geoinformatics, 2014,

1A/1B CCD images and recurrent neural network[ J ]. IS-
PRS journal of photogrammetry and remote sensing, 2015,
102:148-160.

[52] #F A, BT L, BObRgE , 4% AR EORTE ARb R



*106°

#&%ﬁﬂkﬁ%‘& Tuopical Agricultural Science & Technology

2025, Vol.48, No.4

W S P AR s L T ).
2024,27(1):1-16.
[53] PRADEEP B,METI S,JAMES J. Satellite based remote

sensing technique as a tool for real time monitoring of leaf

Hh AL B T

retention in natural rubber plantations affected by abnormal
leaf fall disease[ J ]. The International Archives Of The
Photogrammetry Remote Sensing and Spatial Information
Sciences, 2014, XL-8(8) : 885-889.

[54] RANGANATH BK, PRADEEP N, MANJULA VB, et
al. Detection of diseased rubber plantations using satellite
remote sensing[ J ]. Journal of the Indian Society of Re-
mote Sensing,2004,32(1):49-58.

[55] ALT HM,RASIB AW, ABD HAMID NR, et al. Determi-
nation of rubber-tree clones leaf diseases spectral using Un-

manned Aerial Vehicle compact sensor| J |. TOP confer-

ence series. Earth and environmental science, 2018, 169
(1):12059.

[56] ZENG T,ZHANG H, LI Y,et al. Monitoring the severi-
ty of rubber tree infected with powdery mildew based on
UAV multispectral remote sensing[ J ]. Forests, 2023, 14
(4):717.

[57] ZENG T,FANG J, YIN C, et al. Recognition of rubber
tree powdery mildew based on UAV remote sensing with
different spatial resolutions[ J ]. Drones(Basel) ,2023,7
(8):533.

[58] KW, K ATLL, XA 42, 55 T FY-3A HYifE R B ABUIE
e R T B I —— DLy G XA BIL T ] AR
RFEFIR,2014,23(3):86-92.

(591 s MG, 4R ne 2 e SRS Al 1) = AR AR Ui S
WAFFEL D 1. BB a iR, 2022,



