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Estimation of Evapotranspiration Optimized by Crop Coefficient
Based on Dynamic Simulation
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Abstract; The simulative crop coefficients in each growth period of winter wheat were calculated by the
potential and actual evapotranspiration of winter wheat during the whole growth period that both simulated
with crop growth model. These simulative crop coefficients were compared with the standard crop
confidents at different growth stages provided by FAO and the comparison results verified the accuracy of
their values and trends. The experience logarithmic model was built based on the leaf area index obtained
by both point-based measurement and remote sensing inversion method. The continuous daily regional
crop coefficient could be calculated by remotely sensed leaf area index. The ratio of simulated crop
coefficient and daily regional crop coefficient could be used as an optimization factor for evapotranspiration
model and the evapotranspiration results of simulative crop coefficient before and after optimization in the
whole growth period during 2013—2014 in Guanzhong Plain were obtained. Compared with the point-
based measured data, it was found that the maximum relative error was reduced to 9. 89% from 14. 36 %
after optimization. So the optimized evapotranspiration reversion model was more accurate than the model
without optimization, especially under the condition of low plant coverage. The accuracy showed a
significant improvement.
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Fig. 1 Variation of LAI in whole growth period of winter wheat
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Fig.2  Simulation of soil moisture and
evapotranspiration in Pucheng County
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Fig.4 Regional crop coefficient in whole growth

period of winter wheat

[ia] PR 18 1 40 22 B0 mT S S A 7 1 X ) Oy R

i 2 %558 X Hk 1 126/036 127036 F1 128/
036 L3H T 1) 32 RS AR 1 K B (B AS TR], Ao, o 22
Sy AITEE 3 A HE TR R B IR X R
FE, DL 1277036 #L3E T (19 38 B A2 4 1 - 6 o o I
2013—2014 4E&/NETSEFEFP T 2013 4F 10 H 12 H T
Ja BRI L IX — RAE SRR B (55 1 R) X IR
HREMATHES . 127/036 HLIE T A 38 S 14 10 3R L
Bt E] 4350 o4 2013 4 11 A 16 H .12 A 2 H fil 2014
1 H3H.2H20H.3H24H.4H09H,

5 A 11 H RECH IATEVEY) R 808 fe it 2 by Ak
4331 (36, 0.320 7) (52, 0.320 8) (84, 0.3069) .
(132, 0.3340) . (164, 0.729 3) . (180, 0.865 3) il
(212, 0.8947) . 1 HHAEW) R ER X ] 23 5L A5 5 215K K
s [RLAH R AR ) 2R 808 Al 6 A AR A, R SR B 127/
036 HLIE T 14 ZRFh oy DX Ta] i) X el RUEE 7 A8
K =
0.006 5t -0.3207 +K

ct =36

(te[0,49])
0.000 008 —0.0012¢ +0.0335+K,_,, (1e(50,128])
0.000 008:* —0.001 2¢ +0.0474 +K, ., (1e(50,128])
0.0094: -1.218 1 +K,,_,5, (te(128,193]
0.0094t -1.6134+K,,_,q, (te(128,193]
0.0094¢-1.7494 +K (te(128,193]

(te(

ot =180
te(193,226])

)
te )
)

te

-0.0029 +0.6025 +K,, _,,,

(9)
A K, ——5 T2 X N & O A9 LAT 35
P2 Y B IR VR AR
t—— &N AR Z a9 AR KR, d
Bl 2013 45 11 A 16 H A& /NE AR H Z
JEHYE 36 K, K, o BV 38 2% S 38 9 2013 4F 11 H
16 H 11 X3 RBE (9 1 ) 2 8o

2 RRS5ERDH

2.1 EMRHHNITHTESSWN
2.1.1 BEAEY) R BT

H£ T CERES — Wheat 45 11 7K 7345 54 56 -F- it
2013—2014 4F 22 /N2 4 e 09 Y 2% T E 410 &5
R AL A R R B RE ) R K
(#£2),

x2 ZNEZEEFHHEBEYREY

Tab.2 Simulative crop coefficients of winter wheat at various growth stages
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Tab.4 Measured evapotranspiration of samples and retrieval results before and after optimization
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