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Spatial Distribution and Effect Factors of Soil Water Repellency
in Guishui River Basin
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Abstract; In order to research the distribution rule and influence factors of soil water repellency of rocky
mountain area of northern China, the Guishui River Basin was taken as an example, the field
investigation and lab analysis was carried out. Totally 385 soil samples of 9 different vegetation types were
collected and the change rule between water drop penetration time ( WDPT) with the factors of soil
organic content, pH value, and mass fractal dimension and soil particle specific surface area was
analyzed by the system. The research results showed that the order of soil water repellency degree was
forest lands, shrubbery, open forest land, orchard, high coverage grassland, dryland, medium and low
coverage grass land and beach land. The WDPT in northwest, northeast and southeast mountains of the
basin was bigger, and in central basin was smaller in spatial distribution, meanwhile, the WDPT in soil
surface was the most, intermediate was the second, and deep layers was the least in vertical direction.
The WDPT had a positive correlation with the organic content, and it had an inverse correlation with pH
value, mass fractal dimension and specific surface area. The pH value was the main influencing factor of
WDPT for forest lands, shrubbery, orchard and high coverage grassland. The organic content was the
major influence factor of WDPT for dryland, medium and low coverage grass land. For open forest land,
the specific surface area was the principal influence factor of WDPT, and the mass fractal dimension was
the major influence factor of WDPT for beach land.

Key words: Guishui River Basin; soil water repellency; spatial distribution; regression analysis
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Fig. 1 Layout schemes of sampling sites
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Tab.1 Soil physical-chemical properties and vegetation area
TP 0C/(g-kg™") TN/(g-kg™') TP/(g-kg™') ED/(pnS-em™') SBD/(g-cm™?) T F/km? A/ %
A bR 51.982 2.076 0. 190 0. 151 1.237 313.317 33.502
HEA K 38.819 1.921 0.181 0. 095 1.378 50. 548 5. 405
bk 37. 602 1.875 0. 268 0.116 1. 443 26.286 2.811
B 30. 144 1.298 0.074 0. 128 1. 455 40.758 4.358
o0 7 i 3 23.546 1.173 0. 168 0.116 1.304 46. 634 4. 986
Ly 21.426 1.093 0. 156 0. 101 1.359 321. 070 34.331
rp 7 T B R 18.590 0. 893 0.128 0.113 1.583 7. 682 0. 821
I 5 R 15.315 0.767 0.110 0.120 1. 659 15.778 1. 687
e b 14.616 0. 470 0. 089 0. 121 1. 402 1.154 0. 123
I [A] WDPT g AR e /IME P E W& 2 s,
3 ZRE5HW

3.1 FktE=[E45%H
TSRS 2 Fh A [ A BT N A 2R R K 5

WDPT e B 5 [ b AP B 3% 3 Fros, Xt & W
W25 F T /Y 13 WDPT SR ] GIS B 22 il e K 1
23 (8] 3 A [, WDPT 7 42 i 38070 A W 2 s

F2 AEEHEETEFHKFTERE
Tab.2 WDPT for different vegetational types

bEns 65C N4 12 h EHRT 24d
w2 R . — —

mEE/m o EBORE/ s Fe/ME/ s T fE /s R KRB/ s I/ MA s TEIH s R
EERS: >15 15.563 0.348 5.679 B 661.250 189.216 327. 440 il
HEA K 7 ~10 18.255 1. 456 5.425 2 178. 840 21.720 69. 544 il
B R 3-~5 2.355 0.746 1.104 T 23.780 13.220 17.587 L=
B 2~3 1.231 0.363 0. 868 Kk 22. 600 3. 940 9.110 2
AN 1.2-~2 1. 846 0. 436 0. 845 K 6. 040 1. 840 3.777 I
8 2-~2.3 1.193 0.354 0.725 K 1.030 0. 485 0. 803 Fk
AR 0.5~1.2 2.124 0.295 0.722 SRk 1. 640 0.542 0.720 FEK
RBEHEREM®  0~0.5 1.553 0.351 0. 696 K 0. 890 0.323 0.691 Sk
ki 0~0.2 1. 068 0. 366 0. 596 Kk 1.750 0. 406 0. 664 SEK

*3 AEEHEBRITERANEBEREAEODH
Tab.3 Distribution of WDPT for different vegetational

types in vertical direction S
65CHN#A 12 h ENRT 2 d

T w2

FxE MR W2 ORZ2E MR RE
A5 6.352 3.616 2.698 327.440 36.465 6.578
AR 4.633 2.944 1.909 69.544 16.674 5.347
bk 1.368 0.906 0.801 17.587 6.658 2.674
K 1.121 0.686 0.709 9.110 4.573 4.045
SR 0.979 0.855 0.825 3.777 1.453 1.684
il 0.898 0.898 1.016 0.862 0.823 0.786
PSR 0.810 0.436 0.401  0.720 0.662 0.653
KL B 0.772 0.551 0.456  0.691 0.765 0.348
Wi b 0.787 0.722 0.588 0.664 0.567 0.673
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Fig.2 Spatial distribution map of soil water repellency
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Fig.3 Relationships between WDPT and soil organic content
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Fig.4 Relationships between WDPT and pH value of soil
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Tab.4 Regression analysis of model parameters
- [EEE 2 E Y ieRioL
: B AR B bR b b A Mt HE AR i R A
@ 7.04 4.20 0.18 0.51 2.59 2.99 1.04 2.23
B -73.49 -37.93 -8.08 -6.24 -3.15 -3.17 -2.13 -3.80
y -204.92 -11.17 -4.21 -0.83 -0.84 0.63 -1.57 0.35
A -2568.57 —431. 82 -30.63 -25.14 -2.09 -1.84 -0.89 -0.64
A AR R I X R K MR, il 4 S K VA 1 B
5 #ig

] b AR BN R IZ B PR R 2R
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