15 4 Vol.15 No.4

2017 8 Science of Soil and Water Conservation Aug. 2017
1 2% 1 1 2 1
(1. 712100 ;
2. 712100 )
( ) ( ) 2 5—8 0 ~100 ¢cm

(16.72%)  3.70 %

o 10 cm 55 cm
30 cm 30 cm. > >
86 .
. P344 DA : 2096-2673(2017) 04-0008-08

DOI: 10. 16843 /j. sswe. 2017.04. 002

Soil water characteristics under different vegetation recovery modes in
hilly and gully region of the Loess Plateau:
A case study of the Qiaozigou Watershed
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Abstract  Background The hilly and gully region of the Loess Plateau which is suffering from
lacking in water resources is the most serious soil erosion region in Loess Plateau. Generally the soil
moisture is an effective indicator to evaluate the influence of soil and water conservation measures. The
objectives of this paper were to study the redistribution process of precipitation and the effect on the
stability of soil reservoir under different modes of vegetation recovery.  Methods Based on paired
watersheds the effect of precipitation and slope aspect on soil moisture were quantitatively analyzed under
different modes of vegetation restoration. Paired watersheds included two typical small watersheds in the

hilly and gully regions of Loess Plateau: Qiaozi West Watershed ( waste-grassland of natural restoration)
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and the Qiaozi East Watershed ( black locust forestland of artificial restoration) . Samples were collected
at 9 soil layers in the upstream midstream and downstream of two paired watersheds. The 9 soil depths
were0 -2 2 -4 5-15 15-25 25 -35 35 -45 45 -65 65 -85 and 8 - 100 cm
respectively. This project was carried out about 4 times throughout the period from May to August.
Characteristics of soil mass water content and isotope concentration of hydrogen and oxygen (8;) within
0 - 100 em soil layer were calculated.  Results The results showed that there were significant
differences in the redistribution of soil water under different vegetation restoration modes ( P < 0.05) .
Soil water content of watershed mainly comprising of black locust forestland ( 16. 72%) is lower than that
of the watershed mainly comprising of waste-grassland (20.42% ) . The variation coefficient of soil water
content was relatively higher and the response of soil water content to precipitation was weaker in the
former watershed. Critical depth for soil moisture was identified for the two watersheds. The water content
was relatively stable ( about 12. 19%) under the soil depth about 10 ¢cm in the black locust forestland.
However the water content increased with the soil depth when the soil depth blew 30 ¢cm in the waste—
grassland. The maximum evaporation depth of waste-grassland was 30 em  which was shallower than that
in the black locust forestland ( about 55 ecm) . The soil mass water content in different slope aspects in
Qiaozi West Watershed ranked in the follows: shady slope ( 19.60% ) half negative slope (17. 65%)
half-sunny slope ( 14.24%) and the content were lower respectively about 6. 68% 4.98% 1.03% in
each slope aspect of Qiaozi East Watershed than the former watershed. Additionally the concentration of
%0 in different slope aspects ranked in the follows: negative slope( — 5.57%0¢) half-sunny slope
( =5.64%0) and shady slope( - 6.08%0 ) in Qiaozi West Watershed while the concentration were
=5.74%0 -6.21%0 —-6.03%¢ in Qiaozi East Watershed respectively. Conclusions There were
differences for soil moisture in the same slope aspect under different vegetation restoration modes in the
hilly and gully region of the Loess Plateau. In natural restoration watershed the influence of slope aspect
on soil water content is greater than that of artificial restoration watershed. Compared with the artificial
restoration mode the natural restoration can greatly increase the capacity of soil water storage which is
beneficial to improve and sustain the watershed ecology.
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Tab.1 Watershed information in the experimental plots

Watershed No. Location ~ Slope/( °) Aspect Community Plot location

1 (UR) 38 ( NE) (AC) . (P). (L) (SF)

2 ( MR) 30 ( SE) (AC) . (P). (L) ( SF)
Qiaozi West Watershed (LR) 3 (NW) (AC) . (v . (L (sF)

4 (LR) 28 (SE) (AC).  (P). (L) (SF)

5 (UR) 34 ( NN) (R) (USD)

6 (UR) 25 (SS) (R) (USD)
Qiaozi East Watershed 7 ( MR) 25 (WW) (R) ( SF)

8 ( MR) 10 ( NE) (R) ( SF)

9 (LR) 3 (NW) (R) (SF)

Note: UR MR and LR are upper reaches middle reaches and lower reaches. NW SE NN WW and NE are northwest southeast north

north west and northeast. AC P L and R are Agropyron cristatum Plantago depressa  Leontopodium dedekensii and Robinia pseudoacacia. SF and USD

are sloping field and upstream slop of dam.
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Tab.2 Variation coefficient of soil water content in different depth of Qiaozi Watershed
Watershed 0~2cm  2~5em 5~15em 15~25cem 25 ~35cm 35 ~45cm 45 ~65 cm 65 ~85 em 85 ~ 100 cm
Qiaozi West Watershed 0.53 0.44 0.34 0.28 0.27 0.25 0.14 0.09 0.13
Qiaozi East Watershed 0.56 0.47 0.37 0.25 0.18 0.34 0.21 0.11 0.17
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