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and 36 mm in depth (b) during the test (the legends in Sections a and b of the figure are the same)
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Table 1 Comparison between soil under gravel mulch and bare soil

R R ()
+ )2 Soil layer (mm)

3~9 15~21 27 ~33
+ 2% % Soil evaporation (E) 0. 000 0. 000 0. 100
0. 000 0. 000 0. 059
Difference in sensible heat flux (AH)
B AT St AR AL
0. 439 1. 000 0. 096
Variation of sensible heat storage ( AS)
WEIR AL
0. 000 0. 000 0. 000
The latent heat of vaporization (L)
R JE Depth (mm) 3 15 27
I #l iE Sensible heat flux (H) 0. 000 0. 000 0. 005
15 S JF Temperature gradient (d7/dz) 0. 000 0. 000 0. 000

W () p 521 REEFEWR T 56 F5 5 P AL £ o K90 45
p>0.055 %R ,p<0.05 27 % Note: (1) p stands for t test
results obtained from bare soil and soil under gravel mulch after rainfall on
the 21st day of the experiment. “p >0.05” is not significant in differ-

ence. “p<0.05” is significant in difference
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Fig. 4 The difference between the upper and lower parts of soil
layers in sensible heat flux under gravel mulch (a) and bare soil

(b) after rainfall on the 21st day of the experiment
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Fig. 5 Temperature gradient obtained from soil under gravel mulch (a)

and bare soil (b) after rainfall on the 21st day of the experiment
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STUDY OF EFFECTS OF GRAVEL MULCH ON SOIL EVAPORATION
USING HEAT PULSE TECHNOLOGY

Mi Meixia' Fan Jun'?  Shao Ming’an®’
(1 College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)
(2 State Key Laboratory of Soil Erosion and Dry land Farming on the Loess Plateau, Institute of Soil and Water Conservation ,

Chinese Academy of Sciences and the Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Abstract Mulch on soil surface can reduce soil evaporation, which is of important significance to soil water conser-
vation. Based on the principle of sensible heat balance, effect of gravel mulch on evaporation from the near-surface soil
layer was explored. Using the heat pulse technology, measurement and calculation was done of soil evaporation rate, sen-
sible heat flux, difference in sensible heat flux between the upper and lower layers, the latent heat of vaporization, and
change in sensible heat storage. Results show that the sensible heat flux and the difference in sensible heat flux between
the upper layer and lower layer was lower in soil under gravel mulch than in bare soil. As compared with the latter, the
former did not show much change in sensible heat storage in the near-surface soil layer, so of the 3 ~9 mm, 15 ~21 mm
and 27 ~ 33 mm soil layer, p value of the t test was 0.439, 0.100 and 0. 096, respectively, all > 0.05; the sensible
heat flux was decreasing with the p value of the t test of the soils at 3 mm, 15 mm and 27 mm, being 0, 0 and 0.005, re-
spectively, all < 0.05; the difference between the upper and lower parts of a soil layer in sensible heat flux was narro-
wing with the p value of the t test of the 3 ~9 mm and 15 ~21 mm soil layers, being both 0 <0.05 and of the 27 ~33 mm
soil layer, being 0.059 >0.05; the latent heat of vaporization was increasing with the p value of the t test of the 3 ~9
mm, 15 ~21 mm and 27 ~33 mm soil layers, all being 0 <0.05; as the energy used for soil evaporation was decreasing,
soil evaporation rate was also declining with the p value of the t test of the 3 ~9 mm and 15 ~21 mm soil layers being both
0 <0. 05 and of the 27 ~33 mm soil layer being 0. 100 >0. 05. The soil evaporation rate changed in the same way as the
soil sensible heat flux did. Compared with bare soil, the gravel-mulched soil would have delayed peaks of soil evaporation
rate and difference between the upper and lower parts of the soil layer in sensible heat flux. In the 3 ~9 mm and 15 ~21
mm soil layers, the peaks would appear 2 days later than that in the bare soil. Therefore, mulching of gravel on the land
surface may affect soil evaporation, which is mainly embodied in reduction of soil evaporation rate and delay of the appear-
ance of its peak.

Key words Soil evaporation; Gravel mulch; Heat pulse; The Loess Plateau
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