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A remote-sensing-based study on evapotranspiration and the environmental factors over
the Lake Poyang region

ZHAO Xiaosong, LIU Yuanbo & WU Guiping
( State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P. R. China)

Abstract: Evapotranspiration ( ET) from the land surface is a crucial component of water and energy balance. In the hydrologic
balance, evapotranspiration determines the amount of precipitation resulting in runoff. To understand the process of water balance
in the Lake Poyang region, it is necessary to clarify the temporal variation of ET and response of impact factors. In this study,
based on MODIS products data, the ET over the Lake Poyang region was estimated using surface temperature-vegetation index trian-
gle method during 2000 —2009. The results showed that the annual average ET was 797 mm during 2000 —2009, ranging from 685
to 921 mm, the highest ET occurred in 2004. The annual ET of water body was 1107 mm, which was higher than that of land sur-
face over the Lake Poyang region. The ET was a dominant component in water balance, and the percentage of annual ET to precipi-
tation was 55% on average for land surface of the Lake Poyang region. The ET of the Lake Poyang region was mainly affected by ra-
diation and air temperature, monthly ET and air temperature showed significant exponential relationship, the ET in 2007 was more
sensitive to air temperature than those in other years. The ET departure indicated significantly negative to precipitation departure in
2007, and there was no obviously relationship in other years. The ET of Lake Poyang wetland showed positive to water surface are-
a, however, when water surface area was less than 30% in severe hydrological drought year, the ET was deceasing with water sur-
face area increased.

Keywords: Evapotranspiration; remote sensing; Lake Poyang region; MODIS

T FH R T [ 55— IR K, AR P A5 VL BT B K S RN ke K, T h— 5 6 ) U Bl 2R

« [E A ERVIT T R IR 9737 WU H (2012CB417003 ) | [ 58 H AR FL~# 2 411 H (40901162 ) F v [ B2 e i 5¢
MBS EABFFE T — =107 B H (NIGLAS2012135001 ) B 45 Bt Bl . 2012 — 08 —22 #2012 — 09 — 24 BB R X
WA, 40,1980 4E4: i+, B BRFST 51 ; E-mail : xszhao@ niglas. ac. cn.

wx A[EVEH ; E-mail ; ybliu@ niglas. ac. cn.



AR BEANF K TR A ER R R AR R IR R 429

G5 BB WIRBRALIE 5 A F WA 1X, HC b B0 B30 DX 4 5 AT I K SC AR 35 36 0 48
PRTE 2 IS R . 2 BB BT S A T3 52 WA 30 K Ve K i 3 [ 4 T, 780 T 980 A 37 S 0 0 g 2
AR AE A, K IR T AR B 2 % A R 0 2l T IX A R i S S 90 28 R S B AR A, 3 S K A 0 3
T SC s ot ke 26 780 L P e ST . MK P-4 £ 82 76, 780 L0 39 A O A 455 3T 422 0 380 1 7
TR DX TR, S VRSO0 455 I 0 1)K VI 94 £ 3 0 00 X . G o 30 X AR 7K 3 o A 4 ol 5 U A5 3], 1]
A% TR R RV 10 S A0 T3 o 00 R4 o A St R 0 K S 00 75 5 7 7B S 948 3 X 4 7 e DO R 3K
A5 3 2 DR A DX TR LS i X Ay = JHL 3 O 3o A A, M LA A 5 9 7 STk A HEAT A 0L D 1 T
VA T PO DX A0 . T e TRV B S0 e D X DAY P A, T ) A X A O .
A 0 DX KRSV v 1) T B A0, 3T I 2 A A KL A B R 0 T DX I R AR, T 1 A X
f 7K B 1o P LA TR G S

HAF TAL R SCR G207 1, YR I  BLAG 25 0] b 6 8 R (9] 3 25728 A ) A o, 3 3ol 38 R T BE 3R 15
I 3 M 3 2 B 75 B Bk B 32 B LR, 6 T Bl R Penman-Monteith 235X ] MODIS %4 % 4675
T AERAEHG™ F (MOD16) ) {E%5% il i 5l 2 7 A 03 1 30 230 54 2 B et X 780 5L 941 380 15X i 5 99 95,
SR WU BT, A SC e BG4 0 == R A 0 X 2 . %007 T R 3% b 3 Wt A B 5
T s A Ak Py ORI T A 200 1 DX R e, 78 224 X SR BIAR 4 (9 B 7 Jiang 45" Batra 455 Al
Wang 25" 5 Hb 7 5L B2 A2 B 75 50 = £ 12 ] MODIS I AVHRR S84l 5 T 22 [ R 5 H 260
Nishida 251" 3% 77 19k 87 FH F 5% [ IX 2% R A 8. Stisen 257! LT MSG-SEVIRT $Ha {8 1 % P9 /R T 3
IRFEHL. Wang 25 4 T LT R RER 22 R B SO AF 2% 18] (9 = £ B6 A5 3 76 B Tang 25" BeHE T 0T I
JIE R B = A v TR W R v, IR T MODIS $fis S i T T SR T 2 X 9 2. [ 1 22 50 11
P DB R 0 X 5, A A T4 18T AVHRR S8, T SEBS A58l 32 o 74 % 4 i S ol T 7%
B FEREAES  F MODIS Y& RME T B s 25 5. #5541 JLF MODIS = & fil SEBAL A5 = 15
J5H 25 Bt

ABFFEHET MODIS 32 8B , 137 L B8 — R W1 0 — A 126 S 38 2000 — 2009 45 780 1 197 380 1 2 #ic, 43 #7-9)
X ZE BRI F 23 RAE LA R R PR X 00 DX BRI, o T8 A B0 X 7 - 7 1 e 0

1 Bk T

1.1 FRRER

TR0 B DX Ay 380 L 070 S5 22 B 0T WA A T BRI RIME K 5 AN WU 8 A% 9 X 8K, 4 4% 3T AT
16 BB 780 B 909 e LA R BT B IX (11 1) 3T X AR K T AR A 2. 1 x 10* ke, 247 1% 760 B 380 30 3 1 AR 139%
DX 475 0 L 91 7 S K T80 i PRIV . 60 9070 S v AR B K 7 #4025 45 28 AR AR Ak , 2488 BE /K (37 15 22,59 m
I, 5 KK R T AR A 3850 k™7 (6 RE AT 1 H KK AT X8R , 17 24 K437 24 7. 68 m I, K Bk i A J 730 km® , 4%
e KT ARG 18. 8% (X6F 17 AT 1 5/ N/ T DX ) 990 R 5 A G T A S . 390 DX 4 s I A 9 90 2 XL
16 BN AR 17, 1°C , AT YRR 2 1570 mm. [ K 25 43 A6 R 3, BAT B 2 16 240 4 T IX
SR, FEKEERAE 4—6 F 5 ERIK I 45% ~50% .
1.2 #iER
1201 A 40K SUHE I R0 B DX g 5 s R B 2 A% 3 45 (1957 — 2009 4E ) A% D75 , £ 4%
R AR BB A T R 1 R A G 0. 1957 — 2009 AR S GBI TR S B E L4
SPHH AT, 2000 — 2009 4 L A G 2% MU S AR FH T 0 RS A S . A B Tk
1.2.2 BHHAE  PHGEB RGN RO AT /00T, 28 B IR G0 FILP9 4 5 B B ke
35 (28°30'N,115°54'E) (&1 1) AUz H. LI B354k o 47 m, Hh R B WA 5 50 B K i b, B3 AR K
TR A AT A T 647 M B A Rt AR e, 2 T 3 A XU 4 5 8 /DN, SO st i) Ay 2007
4£.9 H—2008 4F 8 H . ZEB L RGN K b 25 T A R 28 UL
1.2.3 BB A MODIS T 7= i by 0S8 A A KR I 7 S €0 45 MODIS M i 98 1/ 2% 5 %
PR (MODTT_L2) (M #2425 7 i (MODO9_GQ, GA ) \HbFAE 37 7= i (MODO3 ) KA I £k 7= i (MODO7 ) %



430 J. Lake Sci. (#a45),2013,25(3)

1 15:’40' 1 ]6:’20' 1 ]7.°0'
29°40" 1 7~ T
b A A S r 4
NS \
!
&
)
29°20' S
\:‘=
P
¢
29°0" 1 ;rf
d
LAl
NDVI
> 0.6
28°40'1 )|
.
)\
o KRR
28°20' ¢ [ BRAKHIX
N2y N e
[ B X
Pl 160 B 038 DX R 30 K 350 5 43 A1
Fig. 1 Lake Poyang region and boundary of lake waters
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