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AR AT R L T A AR R AT Rk —
WG . AR, BOZHE— L85 Y BER S T 1Y)
ML T o] 55 B4 9K 2 T R S AR, 42
Fe R AR A ARR | AR BRI g R, BRI
GRNAS | TR SR S0 RMERE , T A 4
LRI RER N S I 1 B (1 N W 1 & B ]
NowcastNe R ) | i J& WA T 3 Jge Sy . R RO
T A BE K

3.4 SRR B TERAKEIEN ATRTN 53

T8 ) 2 SR K 0 2R A T A A A R e
Al FE R HL IR B N E (Cao 45, 2020, 2024;
Hou%¥, 2022; Qi%, 2023; Shen%§, 2020). Ffi
1 38 R A AR R (1) & R, AT W 1 8 Je%
ARBRT P s RAEEE, TR CEBRIRES R
SR, I A A

W2 P B IR R BRI 5 & BRI
AT TN ) 77 2, B R WL TR RN R RS )
FHUARE TR B AL 48 2 >0 B 0 AR 45 & LTI 98 7 0 o
ARZS o 7RI 12 JEORN 4 BEA R 48 5 T B 0 95 o
WG E A 5 N A . S8k . BIAP)ih
b e B UE S5 A4 A B R TT . il AR T8 AL
B —4E WA (FLake) MIZ%L, Wl LIE
o T % T T A Ak AR ADURG B, A T T e 3
g RTINS W AT 5 (Wang 55, 2023) ;
TR 7 4 o SRRk /K 2R 9 5 e R P S L S
P BRI  JG=AR . BT R S 2 U SR
P A fili T K SCRRERY (CLHMS)  F7K ZERD IR AR ZS |
R RN H ARAitK B, A AR T K K
A FIFUNRE R (Dong 5%, 2023).

o SRR A B v B R T R Oy H A
HEAEN, Hh s R AR L T s i i 3
EA (Park 5%, 2020). 4 RIAL AL REHE TH A5 7
B TR BRI RSN BB, IR REP R B AR AR e B
[ A s ] F A R PG R . #i4an, AN AVHRR B3k
B0 T AR AR, R LA AR SRR 2 IR I A
(EnKF) Fikiefr8dimil, SO0k =4k s it
Al (Delft3BD-FLOW) (24, I B lRE
DL IE B 3 R A B i G 2 1 o AR A Y 100 e

(Baracchini %%, 2020). {HWAMFIEHEH, PP
RUA RN FH T A TR 5s . R IR A . B
W A A AE SR SRV A A5 1, BRI A
BUAS 18 H S 8O 8 P A A e BRI (AL 5,
2023),

TR 3 S R AT S BB IA A RS R L R A
BRI, E 7 W AR AVE A, XS T UL ek
Beae HBIX (Guptas, 2023). Z5E&ARKS LR
oK IS SR, DLAR 2 S B B A5 42 1 O
25 5 5 o e A i 2 ] i 2 22 AR e PEC &, DA
SEIA KL H 3L B IR R L B R, H R
TR IS ] RUBE R W90 ARk A2 AR 4 A4 (1815)
(Huang 55, 2022; Maberly 55, 2020) . 74817
F T RV ) 0 E U RN 2, RS AR
FER I AR R . R U H 5 N 73 B
BRI IREESH, e fit 42 a R
W (Gupta s, 2023; Mu%:, 2021). 1k
I T 2 T ROk 3 AR HE UG S A At
SRR S, AR HFITRKIEIL T2
H AR AR AT . B, ) A R 5 )
T JEBCE Sfe Al A K TR RN I A AR 1 AR Ak R B K o
W) A3 A A K, AT LA B 2K e 10 A TR B 2 )
B (LSTM) , & 5 X A > 7K I s A 420 1 1
M EE J1 (Zhi 55, 2023); & T 38 8O vk B ds 4
(MOD10A1) FK SC Mkt , B 5E 5 ey Ll Xl
DKM AR YRR AE , I TR0 #E RCP 4.5 F11 RCP 8.5
SAENG ST, WK 2 B S BT (Wang 55,
2022¢) .,

R 11 38 B M BB A5 I P AR ) A A
FITRINGE F7, (A ML 2% > A5 A AT 1 I B A o P
5 Ik R AL A RN DL B LA SRR AR . R
O A MR YR R T RIS B T R AR, 4
S MR A 2 EOULI AR (AR A4 A DABALEA
FHIE RSB AR RAE AL (Woolway 45, 2021b;
XuZ, 2024) . {HAE 1710 8 B A5
Vo Wy B 5852 > 7 AT A SO A LA SE
UIGe ) B AMIA AL TR R B B o Bl 45 38 B R AN
T 3 25 RSO AR AL A UR FE LS S R, A i I
B )R TR T O 2 SR ARk . s AR R
GiALi e, Kok, KRB AR TN S
BRI R ST, NN ES RG]
FR L8 AR S A i R S b2 S8
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Abstract: With the intensification of climate change and human activities, lake ecosystems are undergoing significant changes in hydrological
processes, thermodynamic characteristics, and ecological equilibrium, exhibiting complex spatiotemporal response patterns. The rapid
advancement of deep learning and other Al technologies has significantly enhanced the role of remote sensing big data in revealing
spatiotemporal changes in lakes. Building upon previous research, this paper systematically reviews the latest developments in the field of
lake remote sensing in the Al era, emphasizing the growing attention to climate change, particularly the comprehensive responses of lakes
under increasing occurrences of extreme weather events like heatwaves. To address the rapid changes in lake ecosystems at different spatial
and temporal scales, remote sensing observations are transitioning from single data sources to a multi-source integrated observation model
of “virtual constellations + sky-ground integrated networking,” greatly enhancing the accuracy and coverage of dynamic lake monitoring
across multiple scales and dimensions. Furthermore, remote sensing models are evolving from traditional empirical/mechanistic models to a
dual-driven mechanism of “explicit mechanistic models + implicit machine learning models,” gradually improving the simulation and
predictive capabilities of hydrological, thermodynamic, and biological processes. This paper also explores the integration of remote sensing
big data with intelligent Al algorithms, highlighting their potential applications in long-term monitoring and future scenario predictions,
offering insights into understanding the dynamic changes and trends of lakes under complex environmental pressures.
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