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Soil Hydrological Effects of Typical Forest Types in Upper Reaches of Liaohe River

SONG Xiaoshuai', KANG Fengfeng', HAN Hairong', YU Xiaowen',
HU Jingdong®, ZHAO Weihong', GAO Jing', ZHAO Jinlong', HAN Shuwen®
(1. Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University ,
Beijing 100083, China; 2. Forestry Bureau of Pingquan County, Hebei Province , Pingquan, Hebei 067500, China)

Abstract; [ Objective | Studying the hydrological effects of understory soil of typical forest types in the upper
reaches of Liaohe River, aimed to provide theoretical evidence for the monitoring and evaluation of the forest
ecosystem health. [ Methods ] The understory soils of some typical forest types were chosen to research their
infiltration processes, and upon which the processes were fitted with several permeability models. [ Results ]
(1) The soil bulk density ranged from about 1. 21 g/cm® to 1. 56 g/cm’, the maximum value was found in the
middle-aged Pinus tabuli formis forest and mature Populus davidiana forest had the minimum bulk density.
The range of the total soil porosity was 41. 26 % ~54, 38% , mature Populus davidiana forest had the maxi-
mum porosity and middle-aged Pinus tabuli formis had the minimum porosity; (2) The soil water-holding ca-
pacity of mature Populus davidiana forest was greatest with a value of 1 087. 56 t/hm* and middle-aged Pi-
nus tabulae formis forest had the minimum value of 825. 17 t/hm”’; (3) The steady infiltration rate of mature
Populus davidiana forest was 1. 33 mm/min; (4) Both Horton infiltration model and Philip model could re-
flect the soil infiltration course of each forest vegetation well, while the common power functional infiltration
performed poorly. [Conclusion] The soils of different forest types had greater bulk density in deeper layer.
The soil water storage capacity was bigger under broad-leaved forest than that under under coniferous forest. Horton
model could be used as an important means to study the local hydrological function of forest soil.

Keywords: the upper reaches of Liaohe River; typical forest types; soil; hydrological effects
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e ; 7.3°C,
B 110~125 d, 2 000~2 900 h,
(Philip) . (Horton) 540 mm, 1 800 mm,
R 0.4, 170 d .
s s s , ,0. 01~
, 0. 05 mm
. , 6% ~10%, 0. 25~0. 05 mm
0.05~0.01 mm , 1~0.25
i) mm , 30%, pH
. 6.5~7.5, ) 0.5%
; ~4.8% 15%,
, ) (Pinus tabulae for-
\ 3S , mis) . (Populus davidiana)
o (Betula platyphylla) \
— s (Larix principis—rupprechtii);
, (Weigela florida) . (Lespedeza bicolor)
\ (Corylus heterophylla) . (Spiraea trilo-
N bata) (Carex duriuscula sub-
, sp. rigescens) R
’ 2
. 2.1
2012 7—8
1 (20 mX30 m) )
3 s s
(118°22"—118°37'E, 41°01'—41°21'N) , . , 1.
1
/ / / / /
) m ( +hm™?) m cm
1 27 0.62 1 004 1017 11. 33 16.1
I 17 0.55 998 634 15. 60 20.6
I 18 0.37 990 434 20. 68 38.4
v 19 0. 65 1067 917 11. 26 16.2
V 18 0. 65 995 1 500 9.57 11.7
2.2 . S
3 , SPSS  Sigmaplot , Philip N
3 , 0—20 cm,20—40 cm, Horton
40—60 cm s , :
;100 cm® 0—20 cm,20—40 cm, 40— Philip : [=0.58T *°+A
60 cm s :S—— (mm/min); A— R
e (mm/min); T—— (min) ,
2.3 Horton s f=fotH(fo—fe "

fo— (mm/min); f.——
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(mm/min) ; b—— ( ) (el ,
. f=at " +b : 283. 31
N i n s f— 1 087.56 t/hm?*;
. o ,  838.66 t/hm?*;
2.4 ,  283.31 t/hm?*; .
: s 140. 88,
W,=10 000p,h , W, =10 000p,h, W, =10 000p.h 684.29,825.17 t/hm*,
W, — (t/hm*); W,—— s
(t/hm*); W,—— (t/ . s
hm™2); p,—— (%) 5 po— = > »
(Y%); po— (%) h— , .
(),
2
3 /
/em (g cm ) /% /% /%
3.1 0—20 1.49 8.61 35.22  43.84
> > 20—40 1.54 7.12 3492 42,04
, ( ! 10—60 1.65 5. 39 32.51  37.90
) , ; 1.56 7.04 34.21  41.26
R 0—20 1.37 10.87  37.26  48.13
. . , 2040 1. 46 9.37  35.38 44.75
. . , T o0 1. 54 7.73 34,12 41.85
) 1.46 9.32  35.59  44.91
. ) 0—20 1.32 10.47  39.57  50.03
0—60 cm ¢ 2. 5 . 20—40 1.33 10.44 3939 49.83
4060 1.48 7.90  36.19  44.09
’ 1.38 9.60  38.38  47.98
' 0—20 111 16.24  41.95 58.19
’ ’ ’ 2040 1.19 1434 40.86  55.21
’ ’ ° N 40—60 1.33 11. 91 37.82  49.74
’ ’ 1.21 14.17  40.21  54.38
’ o ’ 0—20 1.22 11.43  42.70 54,14
:1.21~1.56 g/em’, 2040 1.33 8.15  41.63 49.78
> = = v 40—60 1.35 7.69 41.47  49.16
> ; 141, 26% ~ 1.30 9. 09 41.93  51.02
54.38%, > > U | I (Y 1.
> > o
3.2
.
.
(15 o
.
. .
.
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3.3
3.3.1
[1] s
2 o
2 s
,50~60 min R
s 1.42~8.54 mm/min,
> > >
> H 0.26
~1.33 mm/min, : >
> > >
3.3.2
. (Philip) . (Horton)
( )
) (Philip)
; (Horton)
s ( )
o 3, 3
s (Philip) (Horton)
( ) (
) ( )
o (
A, fo)s )
(Horton) s
0. 1% ~47. 3% ( 9. 7%,
(Philip) 16. 1% ~
101.1% ( 40%),
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3
/(mm * min ') (Philip) (Horton)
fo S S A R fo S k R?
1 2.61 0.58 4.51 0. 81 0.976 2.40 0. 959 0.11 0.923
Il 3.42 0.74 6.02 0. 89 0.995 3.05 0.74 0.15 0.912
Il 3.56 0. 81 6. 48 0.93 0. 988 3.21 0. 81 0.14 0.951
v 8.54 1.33 15. 33 2.68 0.949 7.93 1. 96 0. 10 0.975
Vv 1.42 0. 26 2.63 0.32 0.996 1. 26 0. 26 0.15 0.926
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