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Fig. 1  Distribution of sampling sites in the study site ( 10 m in contour interval)
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Table 1 Precipitation and reference evapotranspiration ( ET,) Pearson
over the growing season in 2010 .
Month Precipitation (mm)  ET,( mm)
4 April 21.3 112.3 213
5 May 29.7 166. 7
6 June 12.9 204.2 (1) ( )
7 July 27.1 178.1
8 August 136.7 123. 4 7
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Table 2 Statistics of available soil moisture in different seasons and depths at watershed hillslope and gully scales
( / / ) Statistic parameters ( watershed/hillslope/gully)

Season Depth Mean SD Signifi—

cm) (%) (%) cv Kurtosis ( %) Skewness (%)~ Normality ~cance

10 5.19/4.82/6.70 2.47/1.85/3.80  0.48/0.38/0.57 3.77/-0.61/0.40 1.26/-0.11/0.90 LN/N/N **

20 6.99/6.70/8.18  2.51/1.94/3.91  0.36/0.29/0.48 2.79/-0.43/-0.01 1.22/0.21/0.88  LN/N/N *
Spring 40 7.7277.30/9.43  2.93/2.16/4.62  0.38/0.30/0.49  2.85/0.33/-0.63 1.28/0.14/0.73  LN/N/N * %

60 8.40/7.97/10.12  2.99/2.16/4.78 0.36/0.27/0.47  2.72/0.53/-0.45 1.26/0.59/0. 46 LN/N/N * %

10 1.66/1.27/3.24 2.07/1.59/2. 89 1.24/1.25/0. 89 1.44/0.60/ -0.98 1.40/1.26/0.49 NN/NN/N %%

20 3.10/2.67/4.86  2.49/2.14/3.02  0.80/0.80/0.62  0.58/0.28/-0.30  0.90/0.82/0.36  NN/N/N * %
Summer 40 4.28/3.6/7.02 2.86/2.06/3.91 0.67/0.57/0.56  2.95/0.18/ -0.30 1.39/0.44/0.73 NN/N/N **

60 5.35/4.70/7.99 2.96/1.97/4.51 0.55/0.42/0. 56 5.62/0.72/0. 39 1.82/0.29/0.99 NN/N/N **

10 6.06/5.77/7.23  1.91/1.46/2.88  0.32/0.25/0.40 4.94/1.15/1.82 1.14/-0.33/0.80 LN/N/N * %

20 8.38/8.19/9.17 1.87/1.51/2.79 0.22/0.18/0.30  2.22/-0.19/0. 14 1.10/0.35/0. 89 N/N/N *

Fall 40 9.97/9.68/11.15 2.45/2.21/3.00  0.25/0.23/0.27  3.27/5.85/ -0.57 0.76/0.69/0. 44 LN/N/N **
60  10.57/10.34/11.52 2.12/1.81/2.92  0.20/0.18/0.25 1.21/0.57/-0.28  0.80/0.43/0.55 N/N/N *
N LN NN o
* p<0.05 * K p<0.01 Notes: In the normality test N stands for normality LN for log

normality NN for neither normality nor log normality. The significance test is designed for means of soil available moisture in hillslope and gully and a

single asterisk ( * ) denotes significance in difference at p <0.05 level and double asterisks ( * *) at p <0.01 level
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Fig. 2 Relationship between mean soil available moisture and spatial variability parameters

3

Table 3 Fitting parameters and fitting statistics

Number of Fitting parameters Standard deviation Coefficient of variation
Location
samples A B R? p MBE RMSE R’ p MBE RMSE
Watershed 12 1.733 -0.224 0. 128 0.122 0. 001 0. 004 0. 945 <0.001 0. 006 0. 064
Hillslope 12 1.712 -0.277 0.022 0.537 0. 002 0. 005 0.947 <0.001 0.013 0. 067
Gully 12 1. 266 -0.124 0.193 0. 109 0. 000 0. 007 0.782 <0.001 0. 000 0.075
. MBE: . RMSE: Note: MBE: mean bias error; RMSE: root mean square error
2.3 1 2 100%
71%; 4
50%; 23
° 20% -
o 10%
3 o 71 °
(1/V/M)
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10 cm o
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Fig. 3 Relative standard error as a function of the number of sampling sites ( error bars represent standard deviation)
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Fig. 4 Absolute bias errors as a function of the number of sampling observations ( error bars represent standard deviation)
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SPATIAL VARIABILITY OF AVAILABLE SOIL MOISTURE AND ITS SEASONALITY
IN A SMALL WATERSHED IN THE HILLY REGION OF THE LOESS PLATEAU

Gao Xiaodong' > Wu Pute' > Zhang Baoging' Huang Jun' Zhao Xining' *'
nstitute of Sotl and Water Conservation —Northwest niversity  Yangling Shaanxi 7 hina
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(2 Institute of Soil and Water Conservation Chinese Academy of Sciences & Ministry of Water Resources Yangling Shaanxi 712100 China)

Abstract Based on the available soil moisture ( ASM) data collected from the 213 sampling sites over a small typi-
cal watershed in the hilly region of the Loess Plateau spatial variability of soil available moisture at the scale of water—
shed hillslope and gully and its seasonality ( spring summer and fall) was analyzed separately. Results show that the
ASM  no matter at what scale displays relatively strong spatial variability and ASM in gullies is higher in mean and spa—
tial variability ( Standard Deviation and Variation coefficient) than in hillslopes. The ASM also showed higher normality at
gully and hillslope scales than at watershed scale. Spatial variability at all the three scales varies with the mean of ASM
and variation coefficient descends exponentially with the increasing mean. ASMs at the watershed and slope scales are
closely and positively related to slope aspect with correlation coefficient being higher than that its correlation with slope
and elevation. However the correlation coefficients of ASM with size of a gully and various landform factors are all low.
The spatial variability of available soil moisture exhibits apparent seasonality. The ASM in fall among the three seasons
is the highest in mean but the lowest in variability. However the ASM in summer is just the other way around. At the
watershed scale the ASM in summer is much higher than that in spring and fall in correlation coefficient with elevation
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whereas it is in a reverse pattern at the slope scale. Besides the uncertainty of the sampling of ASM and the estimation er—
rors display a nonlinear descending trend with the increasing number of samples. However when the number of sampling
sites exceeds 20 the effect of increasing the number of samples becomes very limited. The findings presented here are ex—
pected to improve the understanding of seasonality of ASM spatial distribution of gully catchment in the Loess Plateau and
could help design optimal sampling strategy of soil moisture.

Key words The Loess Plateau; Small watershed; Soil moisture; Spatial variability; Seasonality
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