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Abstract: Evapot ranspiration ( ET) plays a critical role in linking the w ater and energy cycle. A ccurately estimating E T is impor
tant for hydrologic study and supports the optimal allocation and sustainable use of w ater resources. In this study, monthly pre
cipitation data,runoff data, and GRACE terrestrial water storage data were used to estimate ET with the water balance ap
proach ( ET_WB) as the reference. 9 ET products, including land surface model products ET_clm, ET_noah, ET_mos and ET _
vic, reanalysis product ET _jra, model tree set based flux observation products ET _jung, and energy balance based diagnosis
models ET_modis, ET_PML, and ET _Zhangke, were compared in the H anjiang River Basin. The results showed that the mod-
el tree set based flux observation product and energy balance based diagnosis model products had better accuracy, followed by
the reanalysis product and the land surface model products. ET jung, ET_modis, and ET _clm had a good correlation with £ T_
WB on the monthly scale. ET_noah, ET_mos,and ET _vic had large error among the 9 products. This study can provide a sct
entific reference for the hydrologic study of the Han River and the management of the Middle Route of the Soutlr to North Wa
ter Transfer Project.
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Fig. 1 Distribution of meteorological and hydrological
stations in the Hanjiang River
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Tab.1 Information of the 9 ET products
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Fig.2 Variation of water storage change in the
study basin from 2002 to 2012

3 2002- 2012
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Fig.3 Annual(a) and interannual (b) variation of water

storage in the study basin from 2002 to 2012
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567 mm, 2] 5% F K 64 34%, M\ 2003-
2012 4 [a] 2 BIME G0 B3 I’ 5(b)) »

4 2002- 2012
Fig.4 Monthly variation of actual evapotranspiration in
the study basin from 2002 to 2012

5 2002- 2012
(a) (b)

Fig.5 Annual (a) and interannul (b) variation of ET in the
study basin from 2002 to 2012
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Fig. 6 Comparisons of ET between ET products with water balance approach (ET_WB)
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Tab.2 The performance of different evapotranspiration

products at monthly timescale
Btk
ET _clm Q85 23.36 0. 05 0.73

TaylorS RMSE Bias R

ET_mos 0.75 36.72 0. 45 0.75

F T A2 20
ET_noah ~ 0.79  31.58  0.33  0.74
ET _vic 0.73 3557 0.3  0.73
oMk ET_jra 0. 86 23.24 0.21 0.73
%’i@ifgﬁ;};«ﬁ ET _jung  0.86  23.09 0.10 0.75
ET_modis  0.86 2257 0.0  0.73
ZWihik  ET_PML  0.83 25.80 0. 18 0.73

ET_Zhangke 0. 81 20.84 -0.15 0.79

ZELATIR, TaylorS 880V ET jraET _jung-
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BUF, Bias W ET _Zhangke IR, % 2 ¥+
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U 2 1) JE 2 W 27 S BT 710 2 e U
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TR 20 s ORI £
3.3 AMAFRETHEIL
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H-5HANEZE 6 H- 8 HAEZE,9 A- 11 AN
K12 AZkaE2 A4S, W 7 7750, b s
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T ET_WB,RW ET _clm #5357 A8 W% ¥ 44 (1) £ 11
SEBR ZE B T ol T A S s, ET _noah VET _
mos-ET _vic WABK BEESE 12 MNAYETET
_WB; ET_jra ZEHUKEA 1 H- 8 HE T ET_
WB,9 A- 2 A5 ET_WB 3:A—%, W ET_
jra TERKZE RE 05 50 47 (4 1T SLbR R UK & ET _
jung WIZRBUR SR 2 A- 5 A5 ET_WB 3AK—3,

Fig.7 Comparisons of multtyear average monthly ET between different evapotranspiration products and ET _WB
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MR BEARZMEEZSET _WB A5, fEKE
M ZEHE ST ET_WB.

MR 3 BIRN, 9 FhAS R 28 HUR 77 il K 22 4 1)
HZEBUR =M ET_WB MR R 5 r ¥4E 09 LU
o e, 4 b AR AR EOUR P A Ok R RO AR
Q95 LA b, ET _mos HHRFEE IS, N Q 97, AN
AHOR MM ZF P HZE K EM ET_WB 1
RMSE ZS5K, RN 9 53~ 30 79 mm/ H,
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P A ET _clm 3R BUA X 845, RMSE
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KT 24 mm/ H; 9 PR 2880 i) 2 4-F 3 H
RECR B ET _WB [ TaylorS 85041k N
Q 67~ Q 97, TN FER ET _clm #8578 F 0 8,
HoAth TR 7= B 37E 0. 8 LL I, Hod ET_ Zhangke
ET _jra~ET_modis 73715 0 97.Q 94 1 0 89, &
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Tab.3 The performance of different evapotranspiration

products at mulityear average monthly timescale

AR S TaylorS RMSE R
ET _clm 0 87 13. 14 0. 95
S ET _mos 0. 69 30. 79 0. 97
ET_noah 0.75 24.97 0. 95
ET _vic 0. 67 29.10 0. 96
A b7V ET jra 0.94 15.28 0.91
i@éﬁﬂ% ET _jung 0. 85 14.79 0.95
ET_modis 0. 89 14. 42 0.91
W7k ET_PML 0.82 18. 06 0.93
ET _Zhang ke 0.97 9.53 0.95
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BRER M. SRIF.

(1) BFFE X I3k & K A8 I AS K & i 7%
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TS ET_WB 1£ 5 F= R, 425/, 2003-
2012 2 [ 2 _FTE s, (HHA B2

(2) 9 FASRI Z& B 7= i 7E R BRI 2
SRR, PR I 5 ET _clm s 3 T A5 B4 42 )
e U 7= ot R TR R AR 2 I AR 7 R
BT . 9 PhZARHUR T WIS ET_WB # A% B
SR r> 0 7), (BAER P B 7= ¥ e
hZEHOR o Bl TR S BR ET _clm 4b, HAh =
FhZE UK 72 b ALY R 22 B TE 30% LA by B 40477
ET jra B3R5 ET _WB H AR MM, (EH
KR ZETE R 21 42% o 3 Pz Wi 280 il (1) BE AR 5%
W, ET _PML F1 ET _Zhangke 1Ei% % EW T
T ET _modis.

(3) 9 FRZEHUR 7= i 1) 2 - 735 F A Uk B
ET_WB &M ME(r> 0 9), BIA DL T H
T SE PRSI ZR AT M o Bar P2 R ET_
Zhang ke AMEEZE(5 A- 8 A ) i fhsL bR HiUk =;
ET _clm MET jung £HZFS ET _WB AR5
ET _jra fEMERIEUT, ET _Zhang ke 1875 B9 2=
RIS -
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