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Fig. 1 Location of the study sites
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Tab. 1 Earth moisture in artificial forest land in Guanzhong Plain (%)

(em) %) %) (cm) 0 %)
0~190 8.2~13.1 10.0 0~180 9.3~13.7 10. 3
15 200~350 7.8~10.6 9.2 12 180~360 8.4~10.5 9.3
3 360~600 9.5~14.9 13.1 2 360~600 10. 4~15. 4 13.2
0~190 9.6~13.6 10. 6 0~190 10.2~13. 3 11.2
10 200~400 8. 7~11.2 9.5 4 200~360 10.4~12.5 11.5
2 400~600 11.7~15.3 13.8 1 360~600 12.8~15.2 13.6
0~190 9.3~13.8 11. 2 0~190 9.1~15.6 11.2
6 200~350 9.1~13.6 10. 7 10 200~400 7.2~10.3 8.4
2 360~600 11.8~16.2 14. 1 3 400~600 9.5~11.5 10. 9
0~90 10.3~13.0 12. 4 0~190 9.2~15.2 11. 6
15 200~400 7.5~9.5 8.5 12 200~400 8.1~10.5 9.0
1 400~600 8.7~12.7 10.0 3 400~600 9.3~13.6 12.2
0~180 9.6~13.2 10. 8 0~190 10.5~13.8 11. 8
12 180~360 8.3~10.8 9.5 4 200~400 9.8~13.3 12.1
2 360~600 11.2~15.1 13.7 1 400~600 11.2~15. 3 13.6
0~180 9.2~12.4 11. 2 0~180 9.8~13.2 10. 8
13 190~400 8.3~11.3 10. 7 16 190~400 8.4~10.8 9.5
2 410~600 11.0~14.7 14. 1 3 410~600 11.2~15.1 13.8
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Fig. 2 Earth moisture content in under apple tree plantation in southern suburb of Xi’an
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Fig. 3 Earth moisture content under different types of vegetation at Mengcun village in Lantian of Xi’an
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Fig. 4 Earth moisture content under artificial forest at Pangxi village in Xianyang
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Fig. 6 Soil moisture content under different vegetations and in different depth ranges in Guanzhong Plain
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Fig. 7 Vertical division of soil moisture in subtropics of southern China and Guanzhong Plain
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Tab. 2 Soil moisture content after heavy rainfall in November of 2002 and 2003 at Wujiafen in Xi’ an

15 12 15 20
(m) 0.2~1.0 2~3.5 0.2~1.0 2~3.5 0.2~1.0 2~3.5 0.2~1.0 2~3.5
2002. 11 %) 27.2 8.8 29.6 9.3 27.2 9.4 28.1 9.4
2003. 11 % 28.4 22.3 28.6 22.6 27.9 24.5 29.7 24.7
o b
9 o b



770 26
7 . 5 900  mm"Y, 2~4m
( 7d9 6)9 ° 7 f’\’k
600mm , 700mm, R
s o 7 s 600 ~800mm
4.3
7 , — s 2~4m
° 2~4m ’ °
b 2 15%’
5% ° ° - )
t22] ] ]
) ° ’ 2’\“41’1’1
’ 4m7
o ) 4m ( Ta~e),
2003 , 600mmm 880mm,
, R — 3.5m ,
. 2’\’3. 5m ( 2) o - D)
’ ( 7)0 ’ 7 ’
2’\’411’1 ’
10%, o . ’
b ’72—‘ o
5
(D 10 10 2~4m s
(2) s
(3) ’ b b
(4) , .



4 771
s o

(5) 600mm — 2m
, 2~4m .

[1] ,1983,3(2):91~101.

[2] , , . . ,2005,24(1):113
~120.

[3] , , . . ,1991,5(2) : 76~83.

[4] ,2001,16(5) :433~438.

[5] , . . ,2001,56(1) :7~13.

[6] 5 . . . ,2003,23(6) :612~615.

[7] , , . . ,2004,15(3) :436~442.

[8] , . . ,1990,10(6) ; 78~84.

[9] s . 50 . ,2006,25(1) :27~34.

[10] s . . ,2000,14(3):57
~62.

[11] Yuin E. An infiltration model to predict suction changes in the soil profile. Water Resource Research, 1998, 34
(7):1617~1622.

[12] Rapp I. Evaporation and crust imperdance role in seeding emergence. Soil Science, 2000,165(4) ;:354~364.

[13] Caims J, Audebent A, Towend J,et al. Effect of mechanical impedance on root growth of two rice varieties under
field drought stress. Plant and Soil,2004,267(1—2) :309~318.

[14] , , . . ,2002,19(2) : 71~74.

[15] , . . : ,2000. 86~114.

[16] , , . . ,2003,23(9) :944~1950.

[17] , , . . ,2003,17(3):162
~164.

[18] . . . . ,2000,14(4) .87~ 90.

[19] ,2002. 165~178.

[20] CaCO; . ,1995,15(4) : 344~ 350.

[21] 500kaBP . ,2001,56(3) :323~331.

[22] , , . . : ,1983.49~53.

Research of dried earth layer and its formation in the
artificial forest land of Guanzhong Plain

ZHAO Jing-bo'*, SUN Gui-zhen', YUE Ying-li', CHEN Bao-qun'

(1. Department of Geography, Shaanxi Normal University, Xi’an 710062 ,China; 2. State Key Laboratory

of Loess and Quaternary Geology. Institute of Earth Environment, CAS, Xi’an 710075, China )

Abstract; Moisture content change and characteristic, distribution, formation reason of

dried earth layer under artificial forest land and lawn ranging 0 ~6m depth in Guanzhong
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Plain were studied in this article by drying-weight method. The aim of the research is to
verify the distribution scope of dried earth layer in the south of the Loess Plateau and the
reason of it, and to provide scientific basis for the prevention and control of dried earth
layer. Experiment results show that the average earth moisture content is 8. 4% between 2
and 4m of 10 age apple trees, the average earth moisture content is 9. 0% between 2 and
4m of 12 age phoenix trees in Xianyang. The average earth moisture content is between
9.3% and 9. 5% between 1. 8~3. 6m of 12 age phoenix and poplar trees in Lantian. The
average earth moisture content is 9. 2% between 2 and 3. 5m of 15 age apple trees in Wu-
jiafen, and there is formation of dried earth layer between 2 and 3. 5m. There is obvious
formation of chronic dried earth layer in artificial forest land at Xiekou of Lintong and
Weiqu of Changan. The average earth moisture content is more than 12% below 4m of the
middle age artificial forest land, which indicates that the dried earth layer doesn't extend to
the layer below 4m. The average earth moisture content is more than 12% below 2m of 6
age and 4 age apple trees land, and there is no formation of dried earth layer. According to
the computation of CaCO; migration depth model, under 600mm annual precipitation con-
dition in Guanzhong Plain, the migration depth of gravity water is less than 4m, which in-
dicates that the dried earth layer in this area is chronic. The changes of the moisture con-
tent of the artificial forest land show that the dried earth layer is distributed extensively on
the Loess Plateau, and the south boundary of it has reached the northern foot of the Qin-
ling Mountains. In Northwest China, where annual precipitation is less than 600mm, the
dried earth layer in the artificial forest land is a universal natural phenomenon. The forma-
tion reason of the dried earth layer is that the gravity-capillary zone depth, which is deter-
mined by precipitation, is obviously smaller than 2 m. The direct action of water factor of
dried earth layer is that the buried depth of the zone is small and the water movement ve-
locity is slow, while the high water consumption tree species is the vegetation factor of it.
It is clearly shown that the depth of the gravity water and the capillary water in Guanzhong
Plain is the main natural factor for the formation of the dried earth layers. Whether the ar-
tificial forest or natural forest, the dried layers generally develop in the middle age forest
land. The formation of the dried layer doesn't mean that the forests can not develop in this
area, but they cannot develop well. Trees can be planted in areas where dried earth layer
developed poorly, but they are not suitable to be planted in areas where dried earth layer

developed intensely.

Key words: Guanzhong area; artificial forest; distribution of dried earth layer; gravity wa-

ter; capillary water; ecological environment





