31k Ho
20154 5 H

Ak TR 2 R

Transactions of the Chinese Society of Agricultural Engineering

Vol.31 No.9

T GLEAM &2 py AR E e SR 2 5l = A == T (L4 AE
wER " FEAS stewt, FRES

(1. Rsefs BRSSO R, HI50 2100445 2. TGRSR SR B 5 AR TRERRE KR A3, 15 210098;
3. MRS A TR M SRR, FEAT 2100445 4. MEAIMRAS L, 233040,
5. WK SOK VIR, P 210098)

B B ORISR RRKIGIRRIGE R IR RGN, RT3 A U O I 23 AR A 0T R N B g v ] Ak 3
IKAEFRNT A BRAR A i B BAT TN E . %S0T oK BT R, ) K SR T GLEAM 77 S AT
R EEAL; HFH GLEAM (global land-surface evaporation: the Amsterdam methodology) =i 73T 1980—2011 EIEA i
IR AETHOR AEBRANAE P I 8 Ak . 45 R W] 1D VAT IE A HK WU — oy X 1 B /K SN 5 GLEAM 7= sh Al 5 45
RELE, FRAAHmZE N 8.0%, MHIEREFIE 0.94, GLEAM 77 F b T e S (KBS URE S 4y 2) MEIIIR 1980 —
2011 FEZ AP HE R ZEHRE R 673 mm; 3) MRS Z AT I 4E MR B HUR S M TE Y 528~848 mm, MR
B, ENAE AR, R L3 R K TR Db R 2O, DU R A R B B )
IR 4) I 32 a EFTIRECF I A 4R R B AL TE N 588.6~767.8 mm, HAFLE R EH LTS, MRz HE
FIZE AR B I A, W IR 8 A, S/ MEHIE 12 H; BEWALEONHE, B2 (2720 mm) >HF
(1914 mm) >HKZFE (1443 mm) >AZE (65.0 mm); 5) FETHHE RS FMBEBEMNBUERRFEZEEFER, KX
HEZE, MEFE, KEREWEN, HERRR S X kR 2 ORI ORI R R . TR AT
Uit K ST G SR I T PR R 22 A3, RIS A i it K IR BRI 5 % v i3

KR ER; AWE; 13 ETARK; GLEAM; ®EZ4ib
doi: 10.11975/j.issn.1002-6819.2015.09.021

HRESES: S161.4; P426.2 XEKFRERS: A

BER, TER, HEE, % T GLEAM #HEMENRERAMEN T EUFEN]. R TEFR, 2015, 31(9):
133—139.

Yang Xiuqin, Wang Guojie, Ye Jinyin, et al. Spatial and temporal changing analysis of terrestrial evapotranspiration in Huai River
basin based on GLEAM data[J]. Transactions of the Chinese Society of Agricultural Engineering (Transactions of the CSAE),

XEHS: 1002-6819(2015)-09-0133-07

May 2015 133

2015, 31(9): 133—139. (in Chinese with English abstract)

0 51 &

FETZ A& (terrestrial evapotranspiration, ET) %
HAER g s . PIR R EEEE A RENA Sy, B
R fe P AT 5, (R E H H R K BT I 0
IR I 28O R . BEHBEE N KR, IR ZRHOR A
i A RRZEHUK I 85%, BRIZRUR LA 15%, il 25
KT SIS, AE R BB KSR AL T 60%~T70% 17K
SRR o IRy AR TR A B B R i, RhIZAR R
WAL T 24 3/5 [F) 2 14 Am S, Il T 28 1550 T LASE i ek
(] ISV FE 0 R FLAT B AR T, PR, 28O PR A 3
PR AE AR B AR IR ) AL st

HERH R ZE B R R LR, BRI
SEMAR R IRV E SRS, TR 2880k
SRR DRI FR A TR AR (1 I A 0 B X 3K

WA E I 2014-12-08 81T H#I: 2015-03-10
HETH: EEAREEEETH (41401017, 41375099, 91337108); iff
TS LT OE 4T H (HRM201204); /K SCK %8 5K F) LR
[ 5% T A S0 S T IO T H - (2014490911)
PEHWIN: BF5T, Lo AR, 164z, R, 322 NSRBI ZE ORI .
MR MR TRAEK SRS 4P, 210044, Email: young sd@nuist.edu.cn

PEARS A ERAA I N AT B S, R T 5 K,
RS K SCRG R AER AR A

AT JL 4 At A 4 3K P 20 9 2% AR BR T A T B
R ZEHCR DR 51, AR SOWINE TE AN BE S AL X I 2% AL
RIS A o3 A REAE, I LA P 3 oty A5 e M
BT KR P 7 AT DORA B HER A4 . 2 4E RUEE IR
UK, (AR BB mIN T 2 k% (H A RED
AR AN HAT, B AR A 5 R 25 L
RIS IR, BAT R m i ek, R K R i
RAHOMT IR M T oFri 2.

TR R X TR T, A ei Tar st
AT PR S/ Bt B U R (S R T A IIRTA
(Penman-Monteith /330 }% Priestley-Taylor 24 XA 455151,
B T PR AR AR B b TRl 2O, T 28 BEOR 1R K/
SRR RS DA G ISR R I T 28 BUR ks
KU, K2 18 AN S O (W DT VE B W % 18 L
J&, 235 LK o4 DX 1 2SR SR gE 1

GLEAM ( global land-surface evaporation: the
Amsterdam methodology) 7% UK HIL N 18 T - 45810
HIRZIA, R K . 282 1 R R R e 7 7K
I N LU | B e S S N S 7/ | N



134 Al TR 2

2015 4F

Priestley-Taylor BAAE A A% 0075 K 1980—2011 4R (1)
ZEHCR o R FH IR SAH AN A4k % 38 B 75 UK GLEAM
PR AEASERVO B A REAT IR AR, 45 SRR W], GLEAM #ifd
TGRS BE A IR AN ) AR S R G 2R
T S I Y B R K TR R L AR IR s T ) 2R
P A AN R R 23 ROBERE RE PR, H AT A Fisher™
T Miralles ™t 32 BOULI )+ 33 1/ ) LR 4G 7%
HUk s 15 Fisher Sy MIZEHUR =M TV I TRDR
Fl, A 1986—1993 4 AR Z ik . M3 T
Penman-Monteith A ZUA5%5 T 2000—2010 GEA4BRAG 4L
i FEVH Tkmx1km [¥) 8d & H FUZRAE 3 P ] )1 42
BRIEHUR 7 (MOD16) , ZHdR A FuE N
B, %5 AR S RS AR 4, EAHXT T
GLEAM 7= S i [a] 91 . e [RDRS BEAH .
HERRH R ZEHOR AT TR D, I BAEIE TR
AEOR AT TSR, DR TSR ek b e AR B
WRIA. ARSI TS SR, T 32 a SRR
RHORAARNTE SR . AXFIH GLEAM REEAKHUR 4550
WOKSCERE, ERORE EYHY GLEAM 7= ek itk
I TR B2, 4T T M 32 a WIS (I 25 284K

1 FERF R

1.1 HREXER

VEVT AL T RS, A TV, s (R
(111°55~121°25'E, 30°55'~36°36'N) , Wififi 27 J7 km?.
DRSS, 23 A e AT R KK &R o Gk
ARG X . FBEX, A d B 1/3; Hah
SR IR . VTR AR AT [ B A ik
X, EhEMICREESE S AL, BKEhEE, £
SETREKEL S 888 mm, FEAFELIAN 230 mm. ¥
W 6—9 HIEKEFERRKER 50%~70%, F&/KI H
e, WX Z TP, Wik TR, HHXamAa
Y)5), AFERRARRAR K. T i AR P (P e
MR , KGIEMEAG T, B EAER I T
MAFEE N, S R B K R AR, T
AETERESSE (B 1D .

36°N |

35°N|

34°N |4

-y

112°E 113°E 114°E 115°E 116°E 117°E 118°E 119°E 120°E 121°E
P ¥l Legend 1 F£Elevation/m

— i FRiver %X 4 5 Sub-basin boundary FiHigh: 1996
fkLow: 0

B 1 EMRREORTTR =R R 5
Fig.1 Map of Huai River basin and its sub-basins
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Note: Dy is snow water equivalents; R, is net radiation; 7 is air temperature; Gobs
is surface soil moisture; 7 is vegetation optical depth; P is precipitation; E; is

Priestley-Taylor

transpiration; E; is interception loss; E}, is bare-soil evaporation; Ej is sublimation;

E,, is open-water evaporation.
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Fig.2 Schematic of GLEAM methodology
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Fig.3 City distribution of Huai River basin
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Fig.4 Comparison of observed and estimated precipitation in Huai River basin and sub-basins
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Fig.5 Spatial distribution of annual ET and seasonal ET over
Huai River basin during 1980—2011
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Fig.6 Monthly and daily ET over Huai River basin during 1980 -
2011
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Fig.7 Changing trend of ET over Huai River basin during 1980 -
2011
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Spatial and temporal changing analysis of terrestrial evapotranspiration
in Huai River basin based on GLEAM data
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5. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: Terrestrial evapotranspiration (ET) connects land water cycle with land energy cycle. Analysis of the
spatio-temporal of ET in Huai River basin helps us understand the response of water cycle in Chinese climate transition
zone to global climate change and provide some valuable information for prediction of the change of water resource in
that region in the future. Based on water balance model in Huai River basin, this study validated the accuracy and
applicability of ET data from Global Land-surface Evaporation: the Amsterdam Methodology (GLEAM) using
hydrological data. In addition, we also analyzed the interannual spatio-temporal variation of yearly and seasonal ET and
the annual cycle of the monthly and daily ET in the Huai River basin during the period from 1980 to 2011 using
GLEAM ET data. Results showed that: 1) Compared to the observed precipitation, the precipitation estimated by
GLEAM ET data had lower mean relative error (MRE 8.0%) and the high correlation coefficient (0.94); The GLEAM
data showed a high capacity of reflecting the magnitudes and spatial pattern of basin-scale ET in Huai River basin; 2)
The mean annual ET of Huai River basin was 673 mm during the period of 1980-2011; 3) GLEAM model showed that
the spatial variation of mean annual ET value ranged from 528 to 848 mm during the period from January 1, 1980 to
December 31, 2011 over Huai River basin, which had a significant difference in spatial patterns; GLEAM model also
showed that spatial patterns of mean annual ET decreased from the southwest to the northeast part of Huai River basin
and that the mean annual ET in the southern region of Huai River was greater than in the northern region of Huai River;
The mean seasonal ET had similar spatial pattern with the mean annual ET using the GLEAM ET data over the Huai
River basin; 4) the domain-averaged annual ET in Huai River basin varied from 588.6 to 767.8 mm and showed a
prominent increasing tendency for the period of 1980-2011; The GLEAM ET data showed a strong seasonality of ET in
Huai River basin with the maxima in August and the minima in December; Among four seasons, the summer ET was the
largest with the value of 272.0 mm, followed by the spring(191.4 mm) and autumn (144.3 mm); The smallest value was
65.0 mm in winter; 5) Spatial distribution of annual change rate of ET during 1980 to 2011 in Huai River basin every 10
years based on grid scale for all of Huai River basin was dominated by the change rate of ET in spring, followed by that
in summer and autumn. The effect of ET changing rate in winter on annual ET was quite weak. Annual ET in most area
over Huai River basin had an increasing tendency. Overall, this study can provide valuble information for monitoring
and forecasting extreme hydrometeorological events, such as flood and drought. It also can provide decision-making
reference for water resource management in Huai River basin.
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