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Table 1 Statistic characteristics for daily ET, between different models and lysimeter

el f/ME/mm IR AH/mm H){H/mm FifezE Jr% BN
B 2.738 9.989 5.829 1.239 1.535 0.213
Hargreaves-Samani 5.439 18.140 13.289 3.156 9.958 0.237
Jensen-Haise 1.172 7.197 4.424 1.406 1.977 0.318
Makkink 1.717 5.152 3.453 0.729 0.531 0.211
FAO-56PM 1.853 6.915 4.963 1.190 1.416 0.240
Priestley-Taylor 1.294 6.212 4.008 1.142 1.304 0.285
Turc 0.812 2.804 1.943 0.458 0.209 0.236
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Table 2 The evaluation of monthly E7, simulated effects by different models
o A BR AR 2% W7 iR BORR —EER
X R MAE RMSE EF d

Hargreaves-Samani 2.2655 0.9768 7.46 7.82 -38.85 0.24
Jensen-Haise 0.7631 0.9593 1.50 1.69 -0.87 0.69
Makkink 0.5848 0.9752 2.38 2.54 -3.19 0.49
FAO-56PM 0.8482 0.9808 0.97 1.15 0.14 0.80
Priestley-Taylor 0.6876 0.9666 1.83 2.01 -1.63 0.61
Turc 0.3306 0.9744 3.89 4.00 -9.43 0.35
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100
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-u- 783 3 FAO-56PM (z2) Hargreaves-Samani Jensen-Haise
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K2 ZEB A S AR RSTH H Z8 s 2R
Fig.2 Monthly evapotranspiration calculated with

different models
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5.83.5.77.5.83 mm 1 5.83 mm, 5 7& 15 {3 S0 {# A
It , B J-H 1 FAO-56PM 43 Jill fiit ik 0.15% #11 1.04%
Ab H AR R B 39 5 288 L E — 3K
K H He )44 1F 5 , H-S . J-H . Makkink .FAO-56PM . P-
T 1 Turc 3+ 5 H ~F {6 53 %l °4 5.80.5.75.5.79.
5.82.5.78 mm H1 5.74 mm, 5 7% B SCIE AH Hb 2
A T ARAR L 43 3% 0.47% . 1.36%.0.71%.0.19% .
0.82% Fi11.53% , A2 BE 44/ . SR RN IE v
M EHGIME E B IE G 1T E5 R S 5 5 e X=Y

BAZENENESREETERITEAEREXZH(ANER=214)

Table 3 Correlation coefficient between monthly measured value of lysimeter and

monthly value calculated by different ET, models (data points=214)

Ay Hargreaves-Samani Jensen-Haise Makkink FAO-56PM Priestley-Taylor Turc
4 0.575" 0.627" 0.4817 0.825" 0.557" 0.606"

5 0.179 0.076 -0.088 0.375" -0.082 0.082
6 0.220 0.279 0.212 0.480™ 0.149 0.377"

7 -0.235 0.004 0.049 0.226 0.040 0.113

8 0.066 0.095 0.019 0.556" 0.043 0.137

9 0.168 0.218 0.075 0.333 0.072 0.270
10 0.760" 0.761" 0.748" 0.737" 0.790" 0.7317
AR 0.764" 0.7517 0.7117 0.808" 0.747" 0.736"

TR B A OE, P<0.01,
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Table 4 Slope of linear regression equation and monthly

empirical coefficient of models after modified

] =4 1E LB IE
Aty i)
a b K,
4 Hargreaves-Samani 0.268 2.201 0.449
Jensen-Haise 0.762 2.779 1.545
Makkink 1.029 2.233 1.744
FAO-56PM 1.113 0.081 1.129
Priestley-Taylor 1.070 1.805 1.600
Turc 1.794 1.835 2.701
5 Hargreaves-Samani 0.131 4.585 0.438
Jensen-Haise 0.101 6.030 1.309
Makkink -0.160 7.145 1.669
FAO-56PM 0.742 2.282 1.139
Priestley-Taylor -0.135 7.141 1.420
Turc 0.273 5.893 2.793
6 Hargreaves-Samani 0.179 3.752 0.407
Jensen-Haise 0.327 4.779 1.136
Makkink 0.409 4.957 1.575
FAO-56PM 1.053 0.114 1.071
Priestley-Taylor 0.284 5.205 1.281
Turc 1.219 3.784 2.790
7 Hargreaves-Samani -0.458 14.042 0.406
Jensen-Haise 0.011 6.546 1.122
Makkink 0.179 5.874 1.602
FAO-56PM 0.880 1.450 1.126
Priestley-Taylor 0.141 5.881 1.273
Turc 0.775 4.902 2.988
8 Hargreaves-Samani 0.044 5.731 0.431
Jensen-Haise 0.148 5.619 1.237
Makkink 0.043 6.219 1.760
FAO-56PM 1.347 -0.717 1.212
Priestley-Taylor 0.088 5.991 1.441
Turc 0.606 5.179 3.209
9 Hargreaves-Samani 0.103 4.102 0.465
Jensen-Haise 0.287 4.192 1.403
Makkink 0.161 4.768 1.728
FAO-56PM 0.491 3.235 1.271
Priestley-Taylor 0.124 4.836 1.547
Turc 1.007 3.646 3.270
10 Hargreaves-Samani 0.382 1.022 0.511
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" A [l ER1] (a1 He il
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Priestley-Taylor 0.00 127 0.00%  0.63% I Makkink 1.00 226 052%  1.19%
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Fig.5 Changes of evaporation in each meteorological factor and evaporating dish with underlying surface in the growing season
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Table 6 Correlation coefficient of lysimeter measured ET, with meteorologic variables (data points=214)
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Adaptability evaluation and modification of E7, models in a typical
oases on southern margin of the Taklimakan Desert

Wang Dagang'’, Yu Yang'?, Sun Lingxiao'?, He Jing'*, Malik Ireneusz'’, Wistuba Malgorzata'~,
Jiang Fengging'?, Yu Ruide'?
(1.State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of
Sciences, Urumgqi 830011, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3.Department
of Reconstructing Environmental Change, University of Silesia, Katowice 40866, Poland)

Abstract: ET, model has different applicability in different regions, and the applicability of £7, model in the ex-
tremely arid oasis in the southern margin of the Taklimakan Desert is relatively scarce. Based on the daily meteo-
rological data of Qira meteorological station during the growing season (April-October) from 2006 to 2014, and
the measured data of automatic weighing lysimeter as the standard, the applicability of each model in Qira oasis
was evaluated 6 kinds of commonly used £7, models on the daily and monthly time scales by using the four in-
dexes of maximum absolute error (MAE) , root mean square error (RMSE) , model efficiency (EF) and consis-
tency index (d) ,and using regression correction method and proportional correction method calibrated E7, meth-
ods respectively. The results showed that: (1) Hargreaves-Samani (H-S) was overestimated to a large extent on
the daily and monthly time scales, while other models were underestimated to varying degrees. The fitting degree
from high to low was FAO-56PM, Jensen-Haise, Priestley-Taylor, Makkink, Turc and H-S. (2) The monthly
value variation trend of all £7, models was basically consistent with the lysimeter measured values. Except for
the monthly value of ET, calculated by FAO-56PM and TURC models, which reached the peak value in June,
the other models all reached the peak value in July. At the scale of growing season, the monthly value of ET, of
all models was significantly correlated with the lysimeter measured values. (3) On the daily and monthly time
scales, the calculated results of £7, model modified by the regression correction method and the proportional cor-
rection method were significantly correlated with the measured values of the lysimeter, and the regression correc-
tion method was superior to the proportional correction method. (4) Correlation analysis showed that the main
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meteorological factors affecting E7, in Qira oasis from high to low were : T,.,.
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