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Sandy Soil Evaporation beneath the Canopy of
Poplar Plantation in Yongding River Basin
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(College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] The objective of this study was to find out the trends and properties of
sandy soil evaporation beneath the canopy of poplar plantation. [Method) A weighing method was
used to measure daily soil evaporation in a poplar plantation on the flood plain of Yongding river.
The relationships between soil evaporation and environmental factors were detected through sta-
tistic methods including principal components and regression analysis. [Results]) Soil evaporation
during the growing season in 2010 and 2011 were 155. 4 mm and 209. 8 mm respectively, consu-
ming 41. 5% —42. 4% of precipitation in the corresponding period. Soil water content, soil tem-
perature, and atmosphere factor were the major factors that affected the change of soil evapora-
tion. But the coupling relationship between atmosphere and soil evaporation was weaken when the
soil water was poor. [Conclusion) Sandy soil evaporation beneath canopy was relatively strong. It
was mainly affected by soil water condition, but also reacted to the changes of atmosphere factor
and soil temperature.
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5T A T b B B AR K % XM B K ik g,
Fok E R R e AR R L s B AR BR R 39°31750"N,
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e BRI S M H N, &% TDR
+ 3K 43 W[ (CS616, Campbell Scientific Inc. ,
USA) , % + A& & /K # (soil volume water con-
tent, VWC, cm®/cm®) E {7 L WM, 2010 4E W
WPEE R 20 cm; 2011 4 W03 B B 4 51 A 20,30,
60,90,120,160.200 cm, 13 REW (relative ef-
fective water) Xf 43 & /K #4770 H, UL RN H 4
K5 ERET B, REW BiHEARIT .

VWC—-VWC,.
VWC,..— VWC,.,

A VWC (em®/em®) £ n + B R & K X,
VWC,., (ecm®/em® ) R/ BF 5T B B 9 LB R B & K
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ER — A, &% - 8 E ¥ E KRR
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bell Scientific Inc. , USA), =R B W F & & 2%
( HMP45C probe, Campbell
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Table 1 Monthly soil evaporation in 2010 —2011 growing season

2010 4E 2011 4
P AL#  LHARS  BAHL® At FBERY  BAHLE
Month ERE &) 31 B W 2 L ERE EERE [=) 551 B W 2 L HFERE
Monthly Ratio of E, Maximum Monthly Ratio of E, Maximum
E./mm and P/ % daily E./mm E,/mm and P/ % daily E,/mm
5 A — — — 20.4 107.1 4,2
6 A 12.2 16. 3 1.7 30.9 53.9 4,3
7H 23.2 78.1 3.1 38.7 17.4 4.1
8 A 36.7 23.2 3.8 36.5 21.1 3.6
9 R 38.5 49.1 3.7 34.2 152.5 3.6
10 A 44,8 180.5 4.9 49,2 424.2 4.6
SR/ RS 155. 4 42.4 3.4 209. 8 41.5 4.1
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Table 2 Environmental factor corresponding eigenvalues of principal components
R4 2010 4 2011 &£
Principals Fo Fuy, Fos Fy Fi Fy
HIEST (R 0.5 0.53 0.45 0.56 0. 61 0.28
5 cem R (T) 0. 97 -0.19 -0.13 0.93 0.13 -0.11
10 em + 3R BE (Tao) 0.98 -0.15 -0. 14 0.9 0.25 -0.1
20 em IR (Teo) 0. 97 -0.17 -0.13 0. 94 0.11 -0.11
WAKIREZE(VPD) 0. 46 0.71 0.25 -0. 02 0. 88 0.3
20 cm + K (VWC,) 0.01 -0.4 0.79 0. 66 -0. 14 -0. 4
30 em LK (VWCy) - — - 0. 87 -0.12 -0. 19
60 cm 1K (VWC;,) - — — 0.82 0.01 -0. 08
90 cm K (VWC,) - - - 0.91 -0.18 0.23
120 cm £ 3K (VWCyp) - - - 0.68 -0. 44 0.52
160 cm 3K (VWCiq) - - — 0.45 -0. 61 0.59
200 em 1 HEK (VWCyy,) - — - -0. 35 -0.75 0. 25
K () -0. 15 0. 64 -0. 26 -0.18 0.66 0.54
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Table 3 Regression equations between standardized soil evaporation and standardized principal components
E 4y KGR EP=E:til] BEHE
Year Relative effective water Regression models Significances
2010 4 REWZ>=0. 3 E, ,=0.055F_,+0. 746 Fyp, s +0. 312F,; . +0. 046 Sig=0.03
REW<0. 3 E, =—0.282F,_.—0.082F,,_,—0.385Fy; ,+0.620 Sig=0. 84
2011 45 REWZ=20. 3 E,=0.617F;_+0. 148F); ,—0.014F; ,+0. 193 Sig=0. 05
REW<0. 3 E, ,=0.056F,_,+0.157F,; ,—0. 287F; . +0. 315 Sig=0. 84
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Predicted E;_ The number of samples
Bl E_ #HE-E . BE B2 E . OARBEEE
Figure 1 The relationship between the Figure 2 The residuals of regression prediction
true E, ; and the modeling E; ,
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