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Temporal and spatial scale transformation of evapotranspiration
of jujube orchard under micro sprinkler irrigation in arid oasis

ZHANG Yang, MA Yingjie
( College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China)

Abstract: The purpose of this study was to explore the transformation of single jujube tree evapotranspiration
to jujube orchard evapotranspiration in different spatial and temporal scales in arid oasis area. In this experiment,
the evapotranspiration of jujube orchard, jujube tree and soil evaporation were monitored by eddy covariance sys-
tem, stem flow meter and micro lysimeter. Based on the analysis of evapotranspiration of jujube orchard measured
by stem flow system and eddy covariance system in different time and space scales, the transformation relationship
from point (jujube tree) scale evapotranspiration to surface (jujube orchard) scale evapotranspiration was revealed.
The main conclusions are as follows: (1) The transpiration of the whole growth period was 403.2 mm, accounting
for 75% of the total evapotranspiration. The order of the transpiration of each growth period was fruit maturity>fruit
enlargement> flowering > leaf bud stage. (2) The linear regression equations of stem flow system and eddy
covariance system for measuring evapotranspiration of jujube orchard under daily scale and irrigation cycle scale
were Y=0.964X,R*=0.674,NSE=0.67, RSR=0.57;Y=0.965X,R*=0.832, NSE=0.78 ,RSR=0.47. (3) The
total difference of evapotranspiration between stem flow system and eddy covariance system was 4.98 mm, account-
ing for 0.93%. In summary, the jujube evapotranspiration measured by stem flow system in different spatial and
temporal scales had a good correlation with the jujube orchard evapotranspiration measured by eddy covariance sys-
tem, and the single jujube tree evapotranspiration measured by stem flow system could be converted to the jujube

orchard scale evapotranspiration.
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Table 1 Basic physical properties of soil
e ‘ 'j:iiéf?}?i ' >0.05 mm VRIS HE - 0.002~0.05 mm ) () Fht - <0.002 mm Kk & it T
Soil layer/em Soil bulk d(ir}]slty Sand( >0.05 mm) Silt (0.002~0.05 mm) Clay (<0.002 mm) Soil texture
/(g-em™) content/ % content/ % content/ %
0~10 1.57 95.8 3.6 0.6 0H Fine sand
10~20 1.61 95.2 4.1 0.7 A Fine sand
20~30 1.57 95.5 3.9 0.6 Y Fine sand
30~40 1.63 80.8 16.2 3.0 HERP + Loam sandy soil
40~50 1.59 96.4 3.1 0.5 0HS Fine sand
50~60 1.65 95.9 3.5 0.6 4ifb Fine sand
60~70 1.64 94.5 4.7 0.8 YA Fine sand
70~80 1.68 91.5 7.4 1.1 #Aifib Fine sand
80~90 1.66 42.7 45.6 11.7 ¥+ Loam
90~ 100 1.64 80.8 16.2 3.0 HERP+ Loam sandy soil
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Table 2 Division of growth period of jujube
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Fig.2  Variation of stem flow rate and latent heat flux at half-hour scale on typical day of each month in jujube orchard
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Table 3  Evaporation, transpiration and evapotranspiration of each irrigation period in jujube orchard

; e 1 e LM ARG IR ERGEHE
T Ak A R M it MRS AR AL A
Crowth period Trricati le/(m=d)  Soil evaporation/ T ration/ Evapotranspiration of Evapotranspiration of
rowth period Irrigation cycle/(m oil evaporation/mm ranspiration/ mm stem flow system/mm eddy covariance,/mm
DI 04-14—05-05 7.69 11.18 18.87 19.55
05-06—05-16 5.16 17.77 22.93 24.88
05-17—05-23 4.94 13.73 18.67 19.34
05-24—06-02 6.73 21.73 28.46 28.47
D2 06-03—06-10 5.39 17.57 22.96 25.44
06-11—06-16 4.70 10.90 15.59 17.10
06-17—06-21 5.42 11.18 16.60 14.63
06-22—06-27 4.47 17.33 21.80 18.54
06-28—07-03 6.03 14.51 20.54 18.49
07-04—07-08 5.31 12.57 17.88 16.70
07-09—07-14 5.80 15.40 21.20 19.27
07-15—07-19 5.89 11.82 17.71 16.39
07-25—07-24 5.86 12.86 18.71 17.61
D3 07-25—07-29 7.01 15.79 22.80 21.25
07-30—08-03 7.70 15.75 23.45 22.53
08-04—08-08 6.72 15.92 22.64 20.44
08-09—08-13 5.05 14.62 19.67 17.67
08-14—08-18 5.43 15.68 21.11 21.34
08-19—08-23 5.13 14.15 19.29 20.61
08-24—08-28 6.00 15.19 21.19 20.38
08-29—09-02 4.88 13.10 17.98 16.38
09-03—09-07 4.88 10.71 15.60 15.31
D4 09-08—09-12 4.67 11.56 16.24 14.90
09-13—10-14 5.23 71.27 76.50 86.18
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Fig. 4 Correlation analysis of evapotranspiration measured by stem flow system and eddy covariance in jujube orchard scale
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