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Fig-1 Relationship between phreatic evaporation and groundwater depth under different soils
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Table 1 Phreatic limit evaporation depths and the equation parameters of phreatic evaporation and groundwater table
R E= ae " {5 IR 2R AR (m) TEKFR AR
Soil 1 J\t ) Phreatic limit Phreatic evaporation
off texture a b R* evaporation depth intensity (mm/d)
B 3+ Silty loam 6.51 1.20 0.993 3.63 0.08
Changji FHA> Coarse sand 16.84 2.42 0.999 2.48 0.04
station BEA Gravel 33.74 3.64 0.998 1.95 0.03
1 Heavy loam 6.76 1.00 0.993 4.21 0.10
1%+ Medium loam 5.19 0.72 0.999 5.03 0.14
HFIH gt Light loam 6.40 1.54 0.998 2.98 0.07
Weigan ) _ 7
River station 1+ Sandy loam 10. 46 1.63 0.991 3.15 0.06
40> Fine sand 11.78 2.44 0.966 2.32 0.04
kA1 Gravel 24.01 3.74 0.974 1.82 0.03
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Phreatic evaporation intensity
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Water surface evaporation intensity(mm/d)
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Fig-2 Relationship between phreatic evaporation

and water surface evaporation of medium loam
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Table 2 The correlation coefficient, E,. and

of fit to relationship phreatic evaporation and

water surface evaporation by Lei equation in medium loam

E= Epu(17 ¢ 0 Epa)

K (m)
Groundwater depth  F_ (mm/d) " R?
0.25 20.710 0.973 0.989
0.50 9.996 0.982 0.977
0.75 6.194 1.001 0.917
1.00 5.143 0.816 0.950
1.50 4.691 0.545 0.982
2.50 1.315 0.456 0.963
3.50 0.550 0.262 0.940
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Fig.3 Relationship between phreatic limit

evaporation intensity and groundwater table
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Fig.4 Relationship between 7 and groundwater table
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Table 3 Relationship between phreatic limit evaporation intensity and groundwater depth. 7 and groundwater depth

- aeib“ 1= ae
+ J& Soil texture
a b R’ a b R’

¥+ Silty loam 19.91 1.32 0.939 1.08 1.16 0.928

SRSEEN
= Jﬁ . LY Coarse sand 44.13 2.82 0.984 1.27 1.00 0.964

Changji station

BRA Gravel 97.65 1.16 0.985 2.67 2.33 0.921
EHE+ Heavy loam 43.34 1.48 0.991 1.19 0.53 0.937
Hi%E L Medium loam 17.89 1.02 0.961 1.19 0.42 0.959
BT #3+ Light loam 16.91 1.81 0.926 1.06 0.64 0.962
Weigan River station  FbifE 4~ Sandy loam 26.36 1.73 0.967 1.28 0.52 0.960
Y% Fine sand 10.40 3.07 0.964 1.49 0.85 0.858
BEA Gravel 131.64 1.60 0.978 2.21 1.82 0.889
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Table 4 The regression of C™ H relationship with Averiyanov equationye equation and power equation

R C[l#i] ' c=e

C=aH"®
Soil texture
n R’ a R’ a b R’
¥y3% L Silty loam 5.04 0.842 1.55 0.912 0.21 0.75 0.846
[SE=SS
e HLRD Coarse sand 2.62 0.886 1.33 0.965 0.23 0.94 0.875
Changji
kA1 Gravel 1.75 0.811 1.24 0.81 0.24 1.01 0.84
F 3+ Heavy loam 1.96 0.992 0.60 0.970 0.46 0.57 0.798
1+ Medium loam 2.49 0.991 0.60 0.996 0.45 0.55 0.853
BT 24T Light loam 2.89 0.965 1.16 0.994 0.27 0.79 0.919
Weigan River g3+ Sandy loam 1.55 0.993 0.68 0.955 0.42 0.63 0.793
4fb Fine sand 1.84 0.809 1.03 0.821 0.31 0.84 0.856
AT Gravel 1.32 0.836 1.08 0.839 0.29 0.90 0.882

2 . ..
Note: R” means correlation coefficient -
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Table 5 Results comparison of phreatic evaporation measured values and calculated values by the four formulae

HHEAK B [C A=K R AR FREAK
5 Tsinghua equation Averiyanov equation Ye equation Power function
Soil texture
0.5m 2.5m 0.5m 2.5m 0.5m 2.5m 0.5m 2.5m
JME 0.40 0.04 0.40 0.04 0.40 0.04 0.40 0.04
_— Measured values
Silty I 0.48 0.04 0.47 0.00 0.46 0.02 0.26 0.09
Calculated values
loam .
AR R —20.0 0.0 —17.5 100.0 —15.0 50.0 35.0 —129.0
Relative error
T A 0.61 - 0.61 - 0.61 — 0.61 -
- Measured values
. FHAD . -
Bt
S Coarse YA 0.59 — 0.55 — 0.51 — 0.44 -
Changji Calculated values
sand .
AR 3.28 — 10.98 — 16.39 — 27.87 —
Relative error
SME 0.72 — 0.72 — 0.72 — 0.72 —
Measured values
it I 0.64 - 0.60 - 0.74 - 0.48 -
Gravel Calculated values
AR PR 11.11 — 16.67 — —3.85 — 33.33 —
Relative error
5l
R 0.78 0.16 0.78 0.16 0.78 0.16 0.78 0.16
Measured values
HiEL .
Heavy R 0.82 0.17 0.78 0.17 0.74 0.22 0.68 0.27
Calculated values
loam
=)
*HXTI%% —5.13 —6.25 0.00 —6.25 5.13 —37.50 12.82 —68.75
Relative error
S 0.76 0.21 0.76 0.21 0.76 0.21 0.76 0.21
Measured values
it e e
) THAME
0.79 0.23 0.77 0.18 0.74 0.22 0.66 0.27
Medium Calculated values
loam
PR —3.95  —9.52  —1.32 14.29 2.63 —4.76  13.16  —28.57
Relative error
w3l
FE 0.52 0.04 0.52 0.04 0.52 0.04 0.52 0.04
Measured values
2t .
Light R 0.60 0.04 0.59 0.01 0.56 0.06 0.47 0.13
Calculated values
loam
T Rﬁﬁxﬁﬁﬁ ~15.38 0.0 —13.46  75.00  —7.69  —50.00  9.62  —225.0
elative error
Weigan -
River SME 0.75 0.05 0.75 0.05 0.75 0.05 0.75 0.05
Measured values
WL .
Sandy R 0.81 0.06 0.76 0.09 0.71 0.18 0.65 0.24
Calculated values
loam
N=}
R R —8&.00 —20.00 —1.33 —80.00 5.33 —260.0 13.33 —380.0
Relative error
FE 0.78 — 0.78 — 0.78 — 0.78 —
Measured values
i .
Fine I 0.76 - 0.64 - 0.60 - 0.55 -
Calculated values
sand
AT 2.56 — 17.95 — 23.08 — 29.49 —
Relative error
A 0.79 - 0.79 - 0.79 - 0.79 -
Measured values
A R 0.77 - 0.65 - 0.58 - 0.54 -
Gravel Calculated values
X2 2.53 — 17.72 — 26.58 — 31.65 —

Relative error
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Adaptability study on empirical formulae of frequent
phreatic evaporation in Xinjiang

FU Qiu‘pingl’z’g, ZHANG Jiang‘hui2’4a WANG Quan‘jiul’2
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and
Water Conservation, Chinese Academy of Sciences, Yangling 712100, China: 2. Xi " an University of Technology
Xi an 7100485 3. Graduate School, Chinese Academy of Sciences, Beijing 100039
4. Xinjiang Research Institude of W ater Resources and Hydropower, Urmugi 830049, China)

Abstract: In the arid zone such as Xinjiang the evaporation is intense- The phreatic evaporation affects not
only the loss of soil moisture: but also the problem of saline-alkali soil. and the accurate calculation of phreatic e~
vaporation intensity has significance to the calculation of drainage and prevention of salinealkali soil- The empir-
ical formulae of phreatic evaporation are frequently used in calculation, including Tsinghua equation, Averiyanov
equation, Ye equation and power function- The four formulae have been analyzed basing on the observed data of
phreatic evaporation in Changji and Weiganhe of Xinjiang- Simpler determination methods of the limit evapora-
tion depth Hmax in Averiyanov empirical formula and the maximum evaporation intensity E. and Tin the Ts-
inghua formula are proposed: and the accuracy of the calculated evaporation intensity are discussed- The results
are as follows: The Tsinghua formula has a widespread versatility in Xinjiang; when the groundwater depth is
shallow » Averiyanov equation, Ye equation and power function have a relative high precision, but the precision
is low when the depth is deep- The difference between the value calculated using power function formula and the
actual value is the biggest- The Averiyanov equation, Ye equation and power function fit well in loam than
coarse soil -

Keywords . phreatic evaporation: empirical formula; phreatic evaporation limit depth; phreatic evaporation

limit intensity ; Xinjiang



