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Abstract: Tropical agriculture is critical to global food security and rural revitalization. However, its modernization is
constrained by complex terrain, climatic variability and frequent disasters. Remote sensing, with its capacity for
large-scale, real-time information acquisition, has emerged as a key enabler for smart and precision agriculture in tropi-
cal regions. This study established a framework for remote sensing research in China’s tropical agriculture, proposing an
integrated “space-air-ground” observation strategy and explaining the resolution-to-application matching mechanism, in
which low-, medium-, and high-resolution observations are respectively suited for regional resource surveys, farmland
growth monitoring, and field-scale phenotypic diagnostics. It reviewed progress in natural resource surveys, crop moni-
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toring yield estimation, disaster assessment and ecological evaluation, analyzed challenges such as insufficient
ground-truth data, limited model transferability, poor regional adaptability and low transformation efficiency; and pro-
poses key innovation paths including coordinated sensing, multi-modal data fusion, intelligent modeling and digital
twin-based forecasting. Finally, it outlined future directions focusing on system integration, intelligent perception, and
global collaboration. The findings would provide theoretical and technical support for enhancing remote sensing appli-

cations in tropical agriculture.
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fusion; remote sensing phenotyping
DOI: 10.3969/j.issn.1000-2561.2025.09.023

G BR AT A Ml PR 5 S gk A R e £
W, AR A Y S HEsh £ AR B R
AR TE ] o KRR . AR SRR 2 Tl A
PR T EORE, oM | A U R T R
PAHE MY X B A BB A AR 7 i R B ORI gk
M, 2R BIIRES | £ 2 2R B % W i
KEF M SEEIEEREE . WIEE A2,
25 R S CE R N, R R 2 Al A AL
PP, BRI AT EREGERE SIS
UKok SR 11 v R A ! %%ﬁ@%ﬁ@
MER RO TR Ea A R — Ak
megﬁzszH¥A TE%%%VMﬂ

, WP E R A S I 2 R

P = mAAO R AT AL, R E R
5807 & M AR R sh & R A, FRsiii
PR3 ST J7 B2 BN, 2025 4F s —B SRl
M A FB— 5 SO R R S A,
SIATE . REIESHEARNA, JIFHE K
b — R A A M X ) £ % T ORI H . A T
T, @ R A A IR A A VR IS K
EHE, AR R AR O S, H
R AU [ A BAC AL w5 oK,
BEAR B4 . SEEUARO Y e 1b A5 B A0 B B84

AR 0 FR G A B PR [ AT AR 3 B AR & TR
AR, BEMRRNEL . B VR AR RSP,
A R e F AR B 7 1], AR AR e i 4 i B
WHHE, B A SRS TR R AR

1 BAEERGE BT TR RIESR

Pl AR Nl ST 5 S AR B R
SRR, HARRHESM S Bl R . b I3 A
55 IR 55 SRR, B BB 12 - B - Y
PRER S5 61 o 12 M 28 75 1o L B4V Ml IX A2 A

SRS M Z A A AT, SCBZ RE 3 IF
ZALES & NS QLY TS

HRAEZS B BRI FH 755K, 38 s 4
K R ER 3 2 AR HeR AR 4n MODIS |
FY-3) i T 205 IR A 5 S Al s a3
ZHE (40 Landsat. Sentinel-2 ) T X 4 K BE 114
YESR N5 R F VAL s 1 0 8 KO b i S
(40 GF R, TAWEE ) LHFb IR Y %
R WE I FORS A B, A A SR
fE R 55 A (B 1), ZHERSLI T 275 .
22 RUBE (1) 38 I8 b 6] 1y FH
1.1 KRERARSZOIIEE

P gl g AR R FRIERANE | BIRE . R
RUZFIN HZ 4 DTfetie, BAZER A
T ML AL IRAS , ST E A . R
G BRI R Bs 2 R A b B
ENEEM, SRS, BRZEEE
Gt ot SRS, TP I | K E T
Sl n 2 DR AR R A s 5 Ak kAl 45
PRAW, MRS THBONIE S P K.

R RAE PR 5 55 T ok Z [ S BT AL
FAFE T 22 W - X - e = 2 38 S b [ i 4, (AR EH
T IBREARAE A AR 1R 2 R
1.2 @mﬁﬁﬁm 2R Ml ] 75 T

I 5 5 i Al [n] T 25 R RUEE L 5
ﬁ%ﬂﬁmfwmﬁﬁf YRR AR =5 25 )
Gy HERE 9 F W SR R R R) 43 B R 5 2R
[F], RN F5 5 PR S e I,
F AR R AR R ) AR R G R . 1 R4S T E R
ARG B ICEE R, JBR T AN H 2

IETFBAER RN . ICE DAL L RIS
T AR, IS SEE R R R B ) 43 4

MRS
1.3 ZiRERBIERASYLE

PG M X A2 2R A A 25 5 UM SR AR AT PR — i
SRR IR TC I AR M I 2 4R K o S $E T
T SRR GRS E PEALE M, 22 PR Rl DL



5 9 4] ARG R, v [ B A B BRI IR AR 2261
o o . wmgsE Wil |
%ﬁﬁﬂ;ﬁﬁmHkﬁﬁﬁﬂg\H\ﬁ%ﬁﬁhﬁwakﬁhw\H\wmﬁﬁhﬁwaﬁﬁﬁw\
’%ﬂﬁﬁﬁmﬁmH ...... || [ [ I [remrmusm] [ I
............... N BN A RO
! KR BESE: , R B | , INRBES
E‘ﬂﬂikﬁﬂl‘mﬁﬁ&ﬂ‘ﬁﬂﬁ%ﬁ%ﬁﬂHLMﬁﬁﬁﬂr ‘ﬁ%ﬁ%ﬁﬂH%%i&ﬁﬂ‘
i }i‘m@%mﬁﬂu ...... b | | \ ‘F%ﬁ%ﬁﬂ“ ...... \; 2
Wl EHE L TTTEE L TTTEE
e | (RSB AR A ' AR | e
# % ‘NOAA AVHRRH MODIS ‘QZOI‘ Landsat H Sentinel-2 ‘H‘ Gaofen H Jilin-1 ‘E &
e L ) e L e[ ]
............... El"""""ﬁ R I S B B
| OOPRERBAYE L CMORRERBATA | | WAWREREATE
#i pmee [ aves [ aene || e |G asee || s |
’%'g\ am || H H = [ - H Hwﬁguu ______ ‘5

Bl #HERVERHARAERIER
Fig. 1 Technical framework for remote sensing applications in tropical agriculture
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