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Multi-factor composite simulation of soil water conservation in forest land: A

case study of the Tiaoxi River Basin
SUN Tianyu, ZHANG Liping* , FEI Kai, DENG Longzhou,LIU Qiao, FAN Xiaojuan
College of Environmental & Resource Sciences of Zhejiang University, Zhejiang Provincial Key Laboratory of Agricultural Resources and Environment,

Hangzhou 310058, China

Abstract; The present study investigated the effects of vegetation coverage, forest form, and forest species on the soil water
conservation capacity of forest land. The research was conducted in the upper reaches of the Tiaoxi River Basin ( Zhejiang
Province, China) and involved indoor artificial rainfall simulations. Physical models were obtained for different levels of
vegetation coverage (0, 15, 30, 45, 60, 75, and 90% ) and different forest forms (upper cover, lower cover, upper and
lower cover) . In addition, the study also measured the water-holding capacity of soils at different depths in the field. Results
indicated that; (1) The infiltration coefficient increased with the increasing vegetation coverage, increased more rapidly as
slope length increased, and was affected more by vegetation coverage than slope length during rainfall. (2) The forest form
simulation experiment indicated that the surface infiltration coefficient decreased as follows: upper and lower layer coverage
> upper layer coverage > lower layer coverage > bare land. The amount of water stored in the forest soil increased linearly
with the runoff duration, and the cumulative water storage of the three forest forms was 37, 29, and 23% greater than that of

bare land, respectively. (3) This study monitored changes in soil moisture content at different depths and in different
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forests. By comparing intact forest ( chestnut forest, tea garden and bamboo forest) with the bare land, the strength of the
water source capacity of forest land was obtained. Water storage capacity decreased as follows : chestnut forest > tea garden
> bamboo forest. These findings provide scientific methodological support and production practice that can be used for

managing forest land, cultivating various forest forms, and improving soil water-holding capacity.
Key Words:; vegetation coverage; forest structure; water holding capacity; simulated experiment; water conservation
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Table 1 Physicochemical chavacteristics of surface layer soil (0—10 cm) in experimental plot

AR GA U W LETHL
Bulk Total _ . Total Soil organic [z b E T biiyna
pH density/ nitrogen/ NO;-N/ NH;-N phosphorus/ carbon/ Sand/ % Silt/ % Clay/ %
(o) (ke (RO ()
4.5 1.12 0.77 30.8 4.4 0.21 10.76 25.05 49.10 25.85

1.2.2 AN E R LE 8 R KA S BRHIE

EJRANT A S A AR LATRSE 1.5 m x0.75 m x0.5 m B¢ 15 © FEFTSRE N (1.70£6%)
mm/min , Y5 U P70 9 73005 60 min , & 2 min BC—MRIR G /KEE MR AT 088, 2087 BT R 2
AR TR T3 (B, ESDUEE S R AR I [ 5 7 ) A0 AN BB A L, i P Rk i R ) DL i A 394 T
ERBCZ M BORAT . FE50 A R BB R R DU A — 2 8 RE A Bk 22 S A AR AR L BT
HEIR T E 36 Zhi A ARG R RN LB B i e O BUREE 55 SR N T BB S 65%

MR AT AR AR A A, R R R BT 80 em MR R, URE H R ORARAR S T —
FReREA, bR R R AT LU e b R G ) SR AT S PR ), AR I P i e 4 R Y,

Sk BRI 2, Hob A BRI RO A DRE AT, B AR R B R O, RIS

IR 2, A AT IR R RS T RE R L BT RE S A DU S 5P, B
5, A B P AR UM [R] ) B s 4 DAIK 3 520 bE A F Y
1.2.3  BPAMSEHAR T LS R s

TE 738 0 DX PR X i S5 3R A8 A AT A AR AR 2 el 55 T A 3 A A [R] bR it 4 A S A ) SR A AR s 000, Aot R
BRI 2, FERCREEALTE 3 PATRES  WHLRZ 10 T AERR 5 cm SRERRERD 1A, B EITHCR AR 12 MR
HRZORI 3 AEATRE A B, BROCRAERE A 108 >, I FIER T3 Bt B TSR LA | 4 A 8 i - AR A R

http ; //www.ecologica.cn



4 JAE = 40 %

2 N3 Ry, i | AT
ROV (K : n SN e
LR X 4‘.‘
AR "
‘* ‘* ‘l ’* 0.5m
o b -
0.8 m 1.5m
RRAH — FE#®
\@/i%ﬁlﬁ(%ﬁ
B2 TESKBIEREREE
Fig.2 Different coverage conditions test soil trough device diagram
RUE ST R EARE MERG 2 0.01 g, BT &, MTERK T, & T C AR 105°C AR P ALRE 12 h,

B S5 b A TR P EE IR (A5 30 min) |, 37 BIFREE SR B S AR, 2017 459 H 12 H—10 H
22 H B L W SRAEAE L 8 YK, N T RE W R A [ AR 3t A it ob -+ B R K RE G225 78 10 H 20 H AT 10
H 22 HES I T 83 ) 1 A UCREERE S 144 4~

F2  EFSh AR ER &R

Table 2 Basic properties of soil in forest land monitoring

, . e TR +AE NN
B s T r it LB
Forest type Terrain location Altitude/m 3 Y Total porosity/ %

management (g/cm”)
I Chestnut forest Al 122 ABRFE 1.37 48.74
25 Tea garden M3 129 TE IR 1.47 45.44
A4k Bamboo forest At 143 N 1.24 53.03
4l Bare land A 109 ANBRE 1.70 37.86
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Table 3 The fitting function and fitting degree of soil infiltration in slope land with vegetation cover and slope length

Yk A Y RAL ek A e R
Slope length/m Fitting function R? Slope length/m Fitting function R?
1 J = 0.0004f + 0.8908 0.7963 4 J = 0.0010f+ 0.8792 0.9476
2 J = 0.0014f + 0.1795 0.9804 5 J = 0.0008f + 0.8944 0.8995
3 J = 0.0009f + 0.8727 0.9295
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Fig.5 Infiltration coefficient changes with cover condition
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