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Abstract: In attempt to study diurnal variation characteristics of groundwater evaporation with different underlying
surfaces in Korla area, three kinds of underlying surfaces, bare soil (buried depths are 1.0 m, 1.5 m and 2.0 m), film
mulching without crop (open hole ratios are 0.78% , 2.4% and 5.0% ) and cotton (buried depths are 1 O m, 1.5 m
and 2.0 m), were tested in this paper. The results showed that groundwater evaporation coefficient with crop was higher
than that without crop, and difference between them decreased gradually with increase of buried depth. All the test re-
sults indicated that groundwater evaporation was higher in nighttime than in daytime. The ratio of bare soil groundwater
consumption between nighttime and daytime was reduced, but ratio for cotton was increased with increase of groundwater
depth, which may have nothing to do with difference of diumal variations of cotton transpiration intensity. Further study
showed that without crop planted, diumal variations range of groundwater evaporation was bigger, and major groundwater
consumption periods were 8:00 ~ 10:00, 18:00 ~ 22:00 and 2:00 ~ 6:00; however, groundwater evaporation intensity

for treatments with crop planted was stable and had no obvious consumption periods. It only had a significant change at
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about 20:00. Daily variation of groundwater evaporation showed more obvious fluctuation in the treatment without crop

planted than in the treatment with crop planted. During daytime, especially in the afternoon, groundwater evaporation in-

tensity was significantly reduced (by 0.66 mm-h~'), which was caused by less of water transport rate in soil than atmo-

spheric evaporation capacity. In nighttime, groundwater evaporation intensity was increased by 0.26 mm-h ™', which was

mainly due to the fact that water transport rate in soil was bigger than the atmospheric evaporation capacity .
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Table 1  Experiment schemes of groundwater evaporation

3%}
»E o T AR /m T 4 PRt TR LA
. Salinity of groundwater
Schemes Treatments Groundwater table Underlying surfaces S L")
g
1 1.0
RIEEY
A 2 1.5 Soil without plant or mulch 0.74
3 2.0
4 BEEAEY F3L3 0.78% Open hole ratio is 0.78%
B 5 1.5 Soil with no  FFF.3 2.4% Open hole ratio is 2.4% 0.74
6 plant but mulch FHL% 5.0% Open hole ratio is 5.0%
7 1.0
REF/EY(RIE)
¢ 8 1.5 Soil with plant( Cotton) 0.74
9 2.0
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Table 2 Particle size of the selected soil

T AR ARNELTEBTESE/ %

Soil type Soil particle content of different grain diameter
Bt G.05~1mm  0.001 ~0.05mm < 0.001mm
Silt loam 36.779 59.959 3.262
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Table 3 Chemical characteristics and ion composing of soil

0% BFWE/(mg-L7")
Electrical Ton concentration
conductivity . ] 1Ay
/(mSem™) N d Salt type
Cl-Na®
. 72. .
14.39 372.46 2701.45 Type of Cl— Na
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Table 4 The diurnal variations of groundwater evaporation with different underlying surface conditions per unit area

EMER I K Hk#ELR BXMESHHEE -t i I EH R
L0l Control RE¥GE HegEE Maximal amplitude Average amplitude
Treatments ariables Average groundwater Range of groundwater deviating from deviating from
v supplement supplement the mean value the mean value
Lo 8 Day 2.81 3.64 2.39 0.98
N m
& Night 4.44 6.76 3.88 1.38
& Day 1.44 2.86 1.68 0.54
1-3 1.5m
& Night 2.04 4.16 2.22 0.76
& Day 1.19 2.28 1.22 0.44
2.0m ]
# Night 1.70 5.20 3.50 0.3
B Day 0.40 1.33 1.00 0.26
0.78%
& Night 0.54 1.9%4 1.42 0.39
B Day 0.52 1.40 0.95 0.25
4~6 2.4%
& Night 0.85 3.00 2.18 0.62
B Day 0.67 1.47 1.06 0.27
5.0%
& Night 1.14 3.56 2.56 Q.70
Lo B Day 7.14 4.47 2.00 0.81
- # Night 8.42 7.13 3.82 1.40
& Day 3.60 4.94 2.82 1.16
7-~9 I.5m
& Night 4.63 7.06 4.25 1.14
B Day 2.47 4.42 2.21 1.4
2.0m
% Night 3.33 6.16 3.35 1.51

EERHEETREOVER HRFARAER PR AERH AR HEMIRMAMEKRERIAETHHE " RAREYEIERRE"
EABKAEHAESTHRKREAHARNBAEME " CPHREVEEE EERBAKALN AR S FABKERI AR EBN LM,

Note: The control variables were depth, open hole ratio and depth, respectively. The index of “ Average groundwater supplement” was defined as the average

value of groundwater supplement during the experiment. The index of "Maximal amplitude deviating from the mean value” was defined as the maximum difference

between groundwater supplement on someday and average groundwater supplement. The index of “Average amplitude deviating from the mean value” was defined

as the average value of groundwater supplement on everyday and average groundwater supplement .
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Fig.3 Daily variations of groundwater evaporation intensity with different underlying surface conditions per unit area
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