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Abstract Evapotranspiration is not only a key variable of the water cycle, but also an important component of the energy bal-
ance. Consequently, the evapotranspiration estimation between natural sandy land (NSL) and constructed greenland (CGL) in
the desert region has pivotal impacts on desert meteorology and energy transmission. Moreover, the associated research results
have enormous applicable values like preventing desertification and reasonable utilization of ground water resource in the desert
region. The evapotranspiration algorithm of the GB/T 20481-2006 dry grade is applied to accurately calculate hourly evapo-
transpiration values over NSL and CGL based on the intense observations collected at the Taklimakan Desert Meteorology Field
Experiment Station of CMA during the period of 2014 — 2015. Inaddition, different parameters are used in the algorithm, which
significantly enhances the utilization rate of the observations and the precision of the calculation. Furthermore, the increment
and decrement of the calculated evapotranspiration are quantified based on the assignment research of the influencing factors.
The main results are as follows. (1) The calculated values of the evapotranspiration over NSL and CGL can well reflect the an-
nual variation of evapotranspiration. As for the changing trend, the values over CGL are better than that over NSL, which is
related to the adaptability of the calculation method. (2) During the growing season. the difference between the calculated and
observed evapotranspiration over CGL is larger than that over NSL. However. the opposite is true during the cold season. (3)
The difference in the saturation vapor pressure and actual vapor pressure, 2 m mean air temperature, 2 m mean wind speed and

the slope of the saturation vapor pressure are the main influencing factors for the evapotranspiration calculation. in which the
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difference between the saturation vapor pressure and actual vapor pressure as well as 2 m mean wind speed increase with the as-
signment, and the hourly percentage evapotranspiration difference (PED) and its annual cumulative value difference (ACD)
display a linear increasing trend. Meanwhile, the 2 m mean air temperature also increases with the assignment, and the factors
of PED and ACD remain stable. Likewise, as the assignment increases, the slope of saturation vapor pressure and the two vari-
ables (PED and ACD) show an upward tendency and a slight decrease, respectively. Therefore, the evapotranspiration algo-
rithm of the GB/T 20481-2006 classification of meteorological drought has better applicability in the Taklimakan Desert, and
the calculation accuracy over constructed green land is higher than that over natural sandy land.
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Fig. 1

Seasonal variations (2015) of calculated evapotranspiration and observed

evaporation collected at Tazhong weather station

(a. sandy land (west), b. constructed green land (middle), c. constructed green land (east), d. constructed green land (west) ;

note that evaporation is observed over April — September (iceless period) using E-601 type and small-scale type is used

for observations over January — March and October — December. Based on conversion coefficients of different evaporation pans,

the observed values are transferred to standard values)
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Fig. 2 Scatter plots of correlation (2015) between calculated evapotranspiration and
evaporation observed at Tazhong weather station
(a. sandy land (west), b. constructed green land (middle), c. constructed green land (east) ,
d. constructed green land (west))
F 1 ANLGHCh K 7550 E 2GR mm)
Table 1 Differences between observation and calculation over constructed
green land (middle, east, west) (unit; mm)
__________________ RF o BEGESCEREREGRMEEO 0 RE
1H 2 H 3 A 4 A 5H 6 H 7H 8 H 9 H 10 A 11 A 12 A
4 5
jiﬂ?('—l—') 4 9.35 -6.29 -90.95 —223.796 —283.237 —253.671 -410.97 -389.75 —198.51 —26.35 -2.08 12.15
WL 2 8
2 (5 5
iiﬂ\]‘(?) 9 7.13 -9.29 -94,29  -221.836 -282.507 —-251.781 -403.37 -385.40 —197.49 - 26. 60 -3.40 11. 66
W 24 1
7 =
%i@(?ﬁ) X 9.39 -7.68 -93.75 —224,026 —283.587 —250.781 -404.99 -386.14 -199.61 -27.23 -4,84 10. 62
WL 2 {H

SR AR S PR g i i B R R AR T
TEVP L IX . i T K0 (O BE = L L P zs A AR/
ZREKZHA G0 6.7.9 A I2brzs k& W 85
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4.2 TRUENFHTR

WMFEIFR N TEM MR R T 58K

LA WL 22 (B 1T B AR V0 2% B SR R 4 S
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Fig. 3 Seasonal variations (2015) of calculated AEPENETE . H. R 2 AW ARCH R 3
evapotranspiration over sandy land and actual HFR2E, HRVWD A D £an, N L&A P £
evaporation derived from the latent heat flux o H K .45 FAOS6-PMiF B € A=, 3 of 2
#2 BARVHS AT EZZmEAET22MH
Table 2 Differences in major influencing factors between CGL and NSL
Sk [ Sk o 3% R
e T T A
D-P 0.138 0.733 1.777 —0.008 0.230
D-P % 0.141 1. 300 1.116 —0.004 0.238
D-PY 0.141 1. 436 0.926 —0.006 0.239
3 KAEWEF AT R E T W AR R A E 4 L5 A R 2
Table 3 Hourly PED and ACD of evapotranspiration under different underlying surfaces based
on the assignment calculation of various influencing factors between CGL and NSL
- ) ED-PD # ED-PD % ED-PD 7y
R e e A G 7S L S A T 7 Y
%) (mm) %) (mm) % (mm)
0. 04 0. 19227 0.16594 0.17430 0.17778 13.7 230.7 9.3 157.4 7.5 126.9
0. 06 0.23013 0.17615 0.19550 0.20180 23.5 472.7 15.0 303.3 12.3 248.1
WRKHIE 008 0.26798  0.18636  0.21670  0.22583  30.5 715.0 19.1 449.3 15.7 369. 3
*J;fi;/i 0.10 0.30584 0.19657 0. 23789 0. 24985 35.7 957.2 22.2 595. 2 18.3 490. 4
(kPa) 0.12 0. 34369 0.20678 0.25909 0.27388 39.8 1199. 3 24.6 741.1 20.3 611.6
0.14 0. 38155 0.21699 0. 28029 0.29790 43.1 1441.5 26.5 887.0 21.9 732.7
0.16 0.41940 0. 22720 0.30149 0.32192 45.8 1683.7 28.1 1032.9 23.2 853.9
S 1.0 042352 0.15749  0.15373  0.15449 62,8  2330.4 63.7  2363.3 63.5 2356.6
11.5 0. 42298 0.15747 0.15369 0.15445 62.7 2325.8 63. 6 2358.9 63.5 2352.3
. 12.0 0. 42244 0.15744 0.15365 0.1544 62.7 2321.4 62.6 2354.6 63.4 2347.9
;?;%jég) 12.5 0.42190 0.15742 0.15362 0.15436 62.8 2316. 8 63.5 2350, 2 63.4 2343.7
13.0 0.42137 0.15740 0.15358 0.15432 62.6 2312.4 63.5 2345.9 63.3 2339.3
13.5 0.42084 0.15738 0.15354 0.15428 62.6 2307.8 63.5 2341.5 63.3 2335.1
14.0 0.42031 0.15736 0. 15350 0.15423 62.5 2303.4 63.4 2337.2 63.3 2330. 8
05 0.21682  0.15707  0.15100  0.15112  27.5 532.4 3.3 576.6 - 3.3 575.5
1.0 0. 28023 0.15982 0.15280 0.15292 42.9 1054. 8 45.4 1116.2 45.4 1115.2
2m EIZﬂ] 1.5 0. 33766 0.16233 0.15444 0.15455 51.9 1535.9 54.3 1604. 9 54.2 1604. 0
(mm/]f> 2.0 0.38991 0.16461 0.15593 0.15603 57.7 1973.6 60.0 2049. 6 59.9 2048. 8
2.5 0.43766 0.16671 0.15730 0.15739 61.9 2373.6 64.1 2455.9 64.0 2455, 1
3.0 0.48147 0.16863 0.15856 0.15865 64.9 2740.4 67.1 2828.6 67.0 2827.9
T 0.11  0.43449  0.14974  0.14741  0.14819 655 24944 66.1 2514.8 65.9 2507.9
Tﬂﬂ]ﬁ(ﬁ 0.12 0. 42480 0.15361 0.15084 0.15152 63.8 2375.7 64.4 2399.9 64.3 2393.9
(liit%) 0.13 0. 41595 0.15709 0.15395 0.15454 62.2 2267.6 62.9 2295.1 62.8 2289.9
0.14 0.40781 0.16023 0.15678 0.15730 60.7 2168. 8 61.6 2199.0 61.4 2194.5
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