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water 80 in the Shuiwenshan experimental watershed (V=152)

The statistical characteristics of the soil

i

5

TR HE I i) W ) T
7 fi e B
4-17900 313 291 LI3  -550 -120 -036 -040 -0.48
# #10 #]1

- 4-18800 291 -285 066 423 -172 -023 -031 -031
ISem  4-19800 -268 -258 047 -376 -207 -0.18 -090 -0.12
4-191800 -275 -267 043 -394 -229 016 -160 2.14
e s 421800 -289 294 040 368 -233 014 -022 -096
A#15#16| #17 #18 #19 4-17900 -400 -384 103 -584 -256 -026 -0.52 -103

® =] &
4-18800 446 456 139 599 -230 -031 026 -1.70
45cm  4-198:00 -346 -331 092 -566 -281 -027 -159 L10
W - 4-191800 -383 -331 107 -562 -267 -028 -0.68 -129
o | ok 421800 426 406 086 5690 -331 020 -049 -1.54
#27#28 420 #3043 I [Sem 4-17900 -393 -398 056 462 -294 014 032 -1.32
’ _ Sem 4-18800 481 498 092 590 -324 -019 031 -1.50

— BR
80cm  4-198:00 416 -396 090 -609 -320 -022 -081 -0.53
S \ 4-191800 -424 415 068 -571 -344 0.6 -076 -036
(A1 S0 i B b AR A 5 20 A i L

4-21800 -528 -539 0.64 630 446 -0.12 -0.04 -165

The distribution of the soil water sampling sites
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Fig.2  The temporal variation and the concerned hydrological mechanism of the soil water 8“0 at the different depths
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Spatial Distribution and Heterogeneity of Soil Water 80 in Shuiwenshan Basin
CAI Zhao',LIU Jiufu',H.LIN*, GU Weizu',LIAO Aimin', WANG Niu', WANG Huan'
(1. Hydrology and Water Resources Department, Nanjing Hydraulic Research Institute, MWR, Nanjing 210029, China;
2. The Pennsylvania State University, Old Main 16802, USA)

Abstract: The spatial heterogeneity of unsaturated zone and soil layer in watershed is the main source of non —linearity in
hydrological process, and it is also the weakness in hydrological experiments, especially in its spatial distribution. Traditional studies
of description are usually related to the date counter map, which need to be improved. This paper analyzed the variation
mechanism and spatial distribution variation of soil water 8"0 at different depths by combining traditional statistical and
geostatistical methods, which can provide data basis for the application of geostatistical methods on the quantitative analysis of
spatial distribution of hydrological parameters. The results indicate that the spatial model of 8"0 semi—variance model of soil water
varies dramatically from pure nugget model to Gauss and exponential model and then back to pure nugget model in 15 cm soil
layer. Evaporative fractionation was used to estimate the evaporative intensity. The evaporative intensity varies with the depth, but
the 45 cm soil layer is the strongest (11%), and the standard deviation and deviation of the discrete properties are also the
strongest, which shows that the key role in the process of unsaturated zone is not the surface soil layer, but the middle soil layer.
It is 45cm in the Shuiwenshan experimental watershed. The spatial variation of the 8"0 in the 45 cm soil layer is relatively stable
(Gauss model and exponential model), and the value of Cy(Co+C,) in Gauss model is close to zero, which also shows that the
stronger spatial auto—correlation is formed with the flow of soil water after infiltration, evaporation and the fusion with original 3%0
in soil water. Participating in "migration" and "mixing" at 80 cm depth was the water 8%0 in 46 days ago, and the change of
spatial auto—correlation presents obvious hysteresis, and spatial correlation appears 48 hours later. It shows that the classical and
geostatistical methods are effective in the spatial quantification of hydrological parameters. Meanwhile, there are some unexpected
phenomena in the hydrological mechanism, especially those contrary to the traditional concepts.
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