55 41 B 6 W KoBEOE RO 20254 11 A
Vol. 41 No. 6 Water Resources Protection Nov. 2025

DOI; 10. 3880/j. issn. 1004 - 6933. 2025. 06. 028

3T MODIS & A2 0 I 2 K IR 582 K
UH X5 Bt
o TE, Fim, E Rk

(b e Jy R KA 5ok e TR 220, JEaT 102206)

FE . A T MODIS i# B H B3R I 2002—2020 4 K3 & ERBHE, 52 H T KA BERIELRF B
B R Loy A A AR A Fe TS R R F BARLAF A FHEENE, XKL TERTFHRESH
HiE FEA % B a) RE ﬂjﬁ%};ﬁ‘]’j‘\/é}]ﬁ;ﬂ(,m A T2 IR A F, RS %f&ﬂﬂ HRE T3
LR EHLFE RCREEKRBEEREF EAEY THE ARG, RBN ZRETELY, X
KRR EY EMERES AFEEZNFRERBHCR G FRHT R EFHE RN EHIE
B ARA e R @it Kk BRE TAe) £ IR B F AHE A AR Rk RANT B E, F R
Fik@ﬁéﬁmiﬁxk%ﬁmm5nkﬁ%ﬁﬁ%% FRIEALBAERPERERBE
HEZRH AT KEFELT LIRS EFAHLEE SRS Rk, L FHME AR Rk BARATIRE G T
13 3t Ktk BERIBH iR K,

KEIF . MODIS # B #A% R ERIE KL AL BT R puh ; K

FESHES.TVSS82.9 XERARERD A XEHS 1004 - 6933(2025)06 - 0259 - 10

Study on evolution and attribution of Taihu Lake surface water temperature based on MODIS remote sensing
images//MA Weiguo, WANG Yuankun, TAO Jiaxin ( College of Water Resources and Hydropower Engineering, North
China Electric Power University, Beijing 102206, China)

Abstract: Based on MODIS remote sensing images, surface water temperature data of the Taihu Lake from 2002 to 2020
were obtained. The study examined the spatial distribution characteristics of the Taihu Lake’ s surface water temperature
across different time scales, analyzed the variation trends of the lake’s surface water temperature and main hydro-
meteorological factors, explored the abrupt change characteristics of each factor, and discussed the main driving factors of
changes in the lake’ s surface water temperature from a multi-time scale perspective. The results show that: the surface
water temperature in Meiliang Bay, the western coast, the southern coast, and the central lake area exhibited a significant
upward trend, while some areas of Gonghu Lake and East Taihu Lake showed a significant downward trend. The low-
temperature areas of the Taihu Lake migrate regularly with seasons:from spring to autumn, the low-temperature areas move
southward from the central lake area and gradually expand to Xu Lake and the southern coast of Taihu Lake, and migrate
back to the central lake area in autumn and winter. The main driving factors for changes in Taihu Lake’ s surface water
temperature are near-surface air temperature, wind speed, and relative humidity. On the annual scale, the surface water
temperature of Taihu Lake is mainly affected by near-surface air temperature and wind speed; in spring and summer, near-
surface air temperature is the main driving factor for changes in the lake’s surface water temperature; in autumn, the main
driving factors are near-surface air temperature and wind speed; in winter, changes in near-surface air temperature, wind
speed, and relative humidity all have a significant impact on the lake’ s surface water temperature.

Key words: MODIS remote sensing images; surface water temperature ; hydro meteorological factors; driving mechanisms;
Taihu Lake
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Fig.1 Overview of the Taihu Lake Basin
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Fig.2 Research framework for evolution and

attribution of Taihu Lake surface water temperature
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Fig.3 Spatial distribution of monthly average surface water temperature in Taihu Lake
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Fig.4 Spatial distribution of seasonal average surface water temperature in Taihu Lake
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Fig. 6 Spatial distribution of annual average surface water temperature in Taihu Lake
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Table 1 Annual average variation trends of hydro-meteorological factors from 2002 to 2020

B K/ C H i/ C i/ SHE/kPa FFEK/mm KGE/ (m/s)  KBHEESS/(W/m?) AR/ %
THIE 17.75 19.06 17.19 101. 60 1222.60 2.44 14.09 71.89
YN 19.61 19. 88 17.79 102.20 1890. 40 2.93 15.52 76. 63
I/ME 16. 56 18.35 16. 55 101.50 948.20 2.02 12. 69 67.93
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Fig. 11 Correlation of surface water temperature and hydro-meteorological factors in Taihu Lake on seasonal scale
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HH 49% ,WGHR 8% ; 422 KR IZ K F 22k
M SR KU | G I R A R BT Rk R A3 ik
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3.4 it
3.4.1 KR EAKBIZHHHIE

SRS BR (T 5 T, A BRHA3 E 2 2K
A7 72 AN [ B BT B, & 10 2 05 0. 10 ~
0.84°C"", 2002—2020 4F, KWIRZKIREEAE |
THEES, PR H R 102 35 0. 50C, 7 T 425K
KEENE- K-, W1 R R S A AR A i 1y
ORI . I 2R )2 AR 38 7K R A e L X ek 32 240 A
FEARKM T, R i 2 YA T X R R K 7 R
R 2 3G, 2R R T I R W K R 3
LR~ R N 223 VA 3 SO 1/ VA 2 4 U B
D KRR B P OREK X TR AE Ty 2 G5 1
T XS Bt A2 b e 07 1 SRR 1 AR KR L B
Tk A RE 2Tt m K IR & T A X, 2
UE AR LTI F 2010 A ORI 4 IX
[i] SP- 447 3k 2 384 R, AR R 5 100 DX SF- 47 3 25 R
1. 42°C (2002—2010 4EH#4{H ) #5 %2 1. 61°C (2010—
2020 FFHMH) .
3.4.2 BEESFAESH

2002 AFSEATHY 5T H R TR b T 53
7 K A P e 5= L W ) N2 ) B 2 g |
FZARE I SR, K, 2002—2020 4F 57 i)
FEKIRIAS S R BRI 9 A X rp de g, R
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R A EE E P, 2006—2007 4F K 2009—2011
SRR R JE IR SR /LR R L i R i 2
DAER 2 77 5 0 6 Pl P e e R Je v A3 i 23 1
Bl TR T =5 B8 5 T A D) e B R AR R
G Bk 2 . 8 A R i s e B — 2 1)
i Je M 3R ORI BRI R R R AR T T
2003—2007 4E J 2009—2013 4F Y 8 % 5 N 2z —
2006 4= R L AR A v, AT T 8 5 R T e
A R IR SR R 2007 4F 15 88 55 A F A1t
TR
3.4.3 IEFHILE oM

Peng % LI [ 1A IR SE 0 4, K R
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HXHHIIA 22 AR AR A0 1% 5T kR B 5 g T A 3K 5
5 A28 35 (GDP AN i /K R 1) X ia 26 2
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A 20 g 90 AR LA, A i bl 2 B AR A XL
N R K R R Y

AR EE R s . O RBE I KR 27K
FEZIIMETIE (AR =44%) KHE( AR =9%)
ML EE R, B R ORI 2R 2 KR 5 AR AR DG
(Pearson I REUH 0. 64) K TFkZ=( Pearson K
FECH 0.70) , A AE T H &R AT RAHK
RE 7 3t , R 1A A0E T K T B 28 e e HL AR Y (Gl
IR S5 XHEE Pearson FHE R B -0. 8) ; [F
s AR e 2 30 iR 2 2 7K ) 2 R A, DA TT ) 55 T 3R
JEK 5 I SR AR DG G 1o 5 e i
JEZER R SOoK B iz 1 #4252 e 38 7 3R )= 7K
T IR R A 20 55 T 9 45 R R 2 T B i T A
e U A IR O, DT R IR R 2 K
TR QAT X A T 26 2 K IR AR R 1 BT
BRSEIR 1%, R HHIRSE 35 R i 28 Ak vl
L R TV BRGE A, JE TR 90 K R, Yang
AEUVRR Y B T AR AR A R, AR 35 7K 2 T
YK, T ANE K R G R[] F K )
AR ZK IR Z AN, AN K R TG
AN BT, K 5 5 7K IR &L 7R 56 (Pearson #H ¢ &
-0, 183) KR ; AN FE /K F M3 K R RAT
K i 5 /K IR 52 IEAH 56 (Pearson AHIE R E0H 0.65)
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