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Abstract; In the Loess Plateau region, where climatic conditions are dry with severe water shortage,
agricultural development is limited by water availability. Several studies have shown that due to high
water consumption and poor land management, forest trees induce soil dry-up and ecological degradation
in Loess Plateau region. Pear jujube ( Ziziphus jujuba Mill. ) is one of the common tree species cultivated
in this region due to its high drought tolerance and considerable economic benefits, but there are limited
studies about its water consumptions. Sustainable cultivation of vast jujube plantations could prevent these
ecological issues in the fragile ecological environment of Loess Plateau. Evapotranspiration (ET) , which
is the sum of plant transpiration and soil evaporation, is a continuous process of water loss in the soil-
plant-atmosphere continuum. An accurate prediction of ET is necessary for developing agricultural

management strategies to improve water use efficiency and ensure sustainable agricultural production.
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Therefore, the aim of this study on the simulation model of jujube ET would be significant. In addition,
the single-layer Penman — Monteith ( PM) model is the most commonly used and the one recommended by
FAO. However, the model is mostly used for dense canopy vegetation types as the “big-leaf” assumption
cannot sufficiently differentiate between vegtation and bare soil. As a measure of PM model weakness,
Shuttleworth and Wallace developed a more complex two-layer interactive model called the Shuttleworth —
Wallace (SW) model that allows interaction between canopy and bare-soil flue. The two-layer SW model
shows a superior performance over single-layer models. In the Loess Plateau, due to water shortage,
jujube forests are usually cultivated sparsely with low canopy cover, so it is necessary to select a suitable
ET model for pear jujube forest. Based on the forest stand and climate condition, we parameterized the
SW and PM models by using the data measured in 2012 and fulfilled the estimation of pear jujube forest
ET in the fragile, semi-arid, hilly Loess Plateau region of Mengcha Village in Shaanxi Province, China.
Then the estimated ET by SW and PM models were validated and compared through ET computed by
water balance theory, while the estimated transpiration by SW model was examined by observation from
thermal dissipation probes (TDP) during 2013. The results showed that over the whole growing season,
SW model performed better than PM model in ET estimation. Their accuracy was the poorest in the
germination and leaf expansion stage and changed following the growth seasons. The accuracy of SW
model in ET estimation met the evaluation criteria but PM model did not. The accuracy of SW model in
transpiration estimation met the evaluation criteria, but it was affected by the weather condition,
specifically, sunny days were better than rainy days. In the stand of sparsely cultivated jujube forest, the
reliability of SW was comprehensively validated. Therefore, SW model could be the promising model

applied in ET estimation to grasp the law of water consumption for jujube forest and similar stand in the

semi-arid Loess Plateau.

Key words; Pear jujube
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Tab.2 Validation of performance of SW and PM model in ET estimation at 10 d scale

P - ERLH R K 4t/ ET I {8/ ET #E#{H/mm E/%
mm mm SW PM SW PM
131—136 7.1 14.32 16. 74 17.24 17.1 20.5
137—147 17.6 27. 60 31.73 37.58 15.0 36.2
! 148—157 16.5 31.41 36.03 35.19 14.7 12. 1
158—165 12.6 27.50 30.72 28.79 11.7 4.7
166—173 9.6 30. 12 33.59 30.95 11.6 2.8
I 174—183 73.8 31.31 34.25 31.92 9.4 2.0
184—192 7.0 29.41 31.55 27. 68 7.3 5.9
2012 193—204 45.6 42.02 45.74 41.51 8.9 1.2
205—215 57.5 34.65 32.18 26. 00 7.1 25.0
I 216—225 0 40. 10 42.85 35.40 6.9 11.7
226—233 24.9 23. 81 25.8 22.22 8.4 6.7
234—247 86.5 53.22 55.55 42.62 4.4 19.9
248—257 41.8 29.05 30. 85 15.04 6.2 48.2
v 266—276 24.5 31.10 33.97 26.57 9.2 14.6
277—283 19.8 17.16 15.78 11.94 8.0 30.4
129—143 1.0 32.6 36.9 44.2 13.19 35.58
! 143—152 14.4 33.2 25.9 23.8 21.99 28.31
152—174 59.0 77.0 80. 4 74.5 4.42 3.25
I 174—184 9.0 44.2 46.3 47.6 4.75 7.69
184—196 109. 8 41.1 38.2 38.4 7.06 6.57
196—201 26.6 26.2 24.0 22.0 8.40 16.03
2013 201—208 66. 4 27.1 24.6 23.2 9.23 14.39
I 208—217 33.0 46.5 43.3 41.1 6. 88 11.61
217—224 20.2 22.2 24.4 25.9 9.91 16. 67
224—232 0 34.7 30.7 26. 1 11.53 24.78
232—239 34.2 18.6 16.9 14.3 9.14 23.12
v 248—255 4.8 18.2 18.9 20. 1 3.85 10. 44
255—259 37.0 9.5 7.9 6.2 16. 84 34.74
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1 Zhu G F, Li X, Su Y H, et al. Simultaneous parameterization of the two-source evapotranspiration model by Bayesian approach:
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