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WANG Yun-qi; WANG Yu-jie- Soil water retaining capacity and infiltration property of typical forests
in the Jinyun Mountain. Journal of Beijing Forestry University (2006)28(3) 102-108 [Ch, 11 ref- ] Key
Laboratory of Soil and Water Conservation and Desertification Combating, Ministry of Education, College of
Sail and Water Conservation: Beijing Forestry University » 100083, P. R China-

In order to evaluate hydrological functions of different vegetation communities in the Three Gorges Region,
the results of a study in August 2004 on the water retaining capacity and infiltration property of soil of four
typical forest stands (mixed Pinus massoniana-deciduous forests, evergreen broadleaved forests. Phyllostachys
pubescens forests and evergreen broadleaved shrub forests) in the Jinyun Mountain of the Three Gorges Region s
Chongqing were presented - Study showed that the non-capillary water retaining capacity was 1.5 ~2 times as
high as that of arable farmland soil and the effective water storage of the soil was 1.1 71.9 times as high: the
exception was the soil of P- pubescens forests- For the four forest stands, the water retaining capacities of the
soil were ranked as follows: evergreen broadleaf shrub forests (454.1 mm) ~ mixed P- massoniana-
deciduous forests (327.6 mm) — evergreen broadleaf forests (292.5 mm) — P. pubescens forests (218.9
mm ) - The stable infiltration rates of the soil of four typical forest stands were ranked in the following order
evergreen broadleaf forests (10.169 mm/min) = P. pubescens forests (0.927 mm/min) ~ mixed P-
massoniana-deciduous forests (0.743 mm/min) = evergreen broadleaved forests (0.551 mm/min) = arable
farmland (0-253 mm/min)- In general, the soil of the evergreen broadleaved shrub forests has the best
hydrological function in soil water retention capacity and infiltration property - These characteristics are better
in the mixed P- massoniana-deciduous forests than in the evergreen broadleaf forests. while the performance
of the P- pubescens forests is worse in both capacities -

Key words the Three Gorges Region, soil water retaining capacity, soil water infiltration property
hydrological effects
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TABLE 1 Basic information of representative standard sites of typical forest stands
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TABLE 2 Physical soil properties of different forest stands in the Jinyun Mountain
B T TEE fLmE/ % TIWAE AUUR AKEK RBRE AER HEE
S lem T pym kEm | B (grem ) (gkg D RI% B RI% KIRIY%

LR HA R HR A AR A 0~8 62.96 15.93 47.03 1.15 46.20 19.30 3.70 5.55 44.00

AB 8§~57 50.42 12.32 38.10 1.39 6.90 18.04 3.40 5.10 37.70

B 57~99 49.43 12.27 37.16 1.51 3.90 16.32 3.60 5.40 28.19

C 99~123 38.14 8.73 29.41 1.72 1.20 14.65 2.37 3.55 23.54

24 05 K A A 0~11  55.92 12.40 43.52 1.18 31.80 1746 3.12  4.68 41.55

AB 11~33 44.60 10.26 34.34 1.49 3.00 14.94 2.04 3.07 32.54

B 33~121 38.23 8.90 29.33 1.69 0.80 14.25 1.57 2.36 24.04

C 121~135 42.44 9.80 32.64 1.53 1.00 13.96 1.52 2.28 23.19

AT AR A 0~6 58.50 14.48 44.02 1.14 20.80 18.82 1.98 2.97 29.75

AB 6~56 47.11 12.70 34.41 1.46 11.00 17.45 1.79 2.69 24.47

B 56~90 45.40 9.91 35.49 1.54 3.20 14.50 1.85 2.77 23.65

C 90~110 43.91 9.99 33.92 1.64 2.00 13.78 3.58 5.38 23.91

o SRR T A A 0~25 73.33 16.94 56.39 0.73 7790 13.92  3.96  5.94 44.12

AB 25~57 57.85 14.21 43.64 1.17 14.10 16.23 4.52 6.79 40.10

B 57~130 45.29 11.43 33.86 1.46 2.90 13.14 2.71 4.07 31.08

A H (X R A 0~28 72.01 10.80 61.21 0.78 69.70 19.45 4.07 6.11 36.47

AB 28~T71 40.70 5.77 34.93 1.45 9.10 18.18 5.14 7.71 31.91

B 71~103 29.20 4.92 24.28 1.87 3.00 16.93 6.34 9.52 22.66

C 103~130 30.60 5.06 25.54 1.63 1.40 11.75 3.99 5.99 21.47
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TABLE 3 Water retaining capacity of varied soil porosity of different forest stands in the Jinyun Mountain

o IR KR Im - RE L ERKE
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TABLE 4 Soil water storage and effective storage of different forest stands in the Jinyun Mountain
3R K Im FEIEEK
s wagker wian ol ML gwerer wwes HR2 AR
R AR R IR SR 184.6 328.2 1.2 1.2 166.8 288.2 1.1 1.1
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TABLE 5  Soil water infiltration rates in varied soil genetic horizons of different forest stands in the Jinyun Mountain

M S LA S AN F AR 1 S A0S R AE

mm *min

Y A2 AB 2 B2 CZ faB % Uk TS
2 b i IR 3 bk 1.570 0.073 0.028 0.055 0.743 2.190
B 23 b bk 1.575 0.084 0.029 0.051 0.551 13.333
TP 16.20 0.036 0.015 0.055 0.927 3.704

3 238 K I A 7.143 2.368 1.025 10.169 35.294

T H (O ER) 16.220 0.023 0.002 0.007 0.253 20.000
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TABLE 6  Parameters of different soil water infiltration models of different forest stands

. Philip A3 R Horton 235t
s A R a b R fo fe k R
DRAMMEESHK  6.711 0.347 0.947 2.547 0.273 0.895 1.425 0.740 0.036 0.945
1 bk 3.242 0.407 0.991 1.361 0.599 0.978 1.000 0.550 0.035 0.843
Rtk 10.196 0.429 0.987 4.436 0.339 0.971 2.878 0.920 0.043 0.866
R A 25.010 9.200 0.969  20.988 0.190 0.942  20.891  10.160 0.103 0.792
%t 26.870 2.655 0.901  29.850 0.660 0.788  18.406 0.253 0.061 0.978
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TABLE 7 Soil water infiltration models of different forest stands
sy AB R ZEABEAKL
s 1 I
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e 1 1
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FIGURE 1  Soil water infiltration process of different stands
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TABLE 8  Accumulative values of observing and
simulating during 120 min infiltration

Mo SEE mm B B o 5 ST 2 75/ %6
LM HRHK  114.43 115.16 0.6
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S Q) 300.99 329.71 9.5

24 0 KB H )RR ER, =0, Bl e
AR A KR, R RPN B YERERT T SR it
KSR VR D, oo i - A N
R R T H AR FA s+ 3, H 120 min RN
SR R KE (4541 mm) 2 5L L fg T
FRHBFF KRR (2189 mm ) . K PTATRAE I B2 (E
HNB AT m > 120 min 2RNSG BB AT X
159.23 mm , 55T FE AL R T8 SCMRORI i 2o ] Pt K
Xt R DI e 5 P A R LA L B S A R KR
il

L A

D FERAE = 104 PRy IR AR BE R K
R 1.5~2 %, DU e - A s (1713
mm ), AT AR ERAR (1259 mm) -

2)4 PSLAUbR Gy + A A R E KA BR AR 4k
e -7 AN v (2828 mm ) » AR AT AR B IR (93-0 o) -
BRAR T bR AT, RAR B A R KA B N AR Y
L.1~1.9 .

3)4 L RURR > SRR K R /MR Dy i 23t
HHAEMA (454 1 mm) > T R AR ACH (3276 mm)
= R AR (2925 mm) >R AR (2189 mm) -

4)4 PRIy LIRSS ZE 0 KN IR IR
el A (10 169 mummin) = Al P76k (0- 927 mm
min ) = 25 A FE R AR (0. 743 mm/min ) = #; 4R
K (0.551 mm/min) =>4 1 (0- 253 mm/min) -

0)4 P AR T3 H NS, DA Philip A5
LG RIS » TR T4 4t 13 MK A Horton 245X
BAURCRE - 12 NSRRI ZA0 T B R s A
.

6) N A-IERKPEREFI N B VERE SRR O Sl it
TRE A K YR % A0 B KR BE AR A 4 T AR -
8, LU T R AL e PR SCOPR ORI 263 ] AR, Al TR
-

=

2 £ X M

[ L] SKIT6E VAR BRbk L LW 22 77 [M ] - dE ot o [ Ak
Al H R A 1986.
ZHANG W R, XU B T- Methods for forest soil research [ M]-
Beijing : China Forestry Publishing House » 1986.

[2] PEBFRRER T LA ST [M]. L. iR
A H Bk, 1978.
Nanjing Institute of Soil Sciences Chinese Academy of Sciences-
Analysis of soil physics and chemistry [ M ]. Shanghai: Shanghai
Science and Technology Press, 1978.

[3] T&EW. AL KEBFMAR IR [(M]- e o E Aol
Rk 1991
YU Z M. WANG L X. Benrefits research on water consevation forest
[M]- Beijing:China Forestry Publishing House, 1991.

[4] REIC EALSe- bt L 3B AL B K YERE A [J]- K L fR
FriF4s, 1995, 2(1) . 76-79.
WU C W, WANG L X-The analysis on the water storage properties
of soil pore in forest land [J]- Research of Soil and Water
Conservation> 1995,2(1),76-79.

[5] e, gk, 2Rt 2+ B IX /MR 3K 0 NS FHIE
BE5210]. oK L ARHER 2004, 2(6) 175,
WU Q X, HAN B, LI Y Y. Characteristics of soil infiltration in
watersheds in loess hilly region [J]- Science of Soil and Water
Consemsation 2004,2(2) ,1-5.

[ 6] FE&EW S RS TRKa % (M) Jb. BEXR
2 H Rk 1988, 77-130.
LEI Z D, YANGS X, XIES C- Soil water dynamics[M]- Beijing :
Tsinghua University Press. 1988, 77-130.

[7] DRI, SKEEE R X AR SCHE 2B R [1]- 4L
MOl K 247, 1998, 20(1) , 14-19.
MA L Q, ZHANG Y R- A preliminary study on the forest hydrology
effect in Chongqing area, southwesteren China [J]. Jowrnal of
Beijing Forestry University 1998, 20(1),14-19.

[ 8] REIC AL b 151 N5 S AR AT [I]- K L AR
Frfffor, 1995, 2(1) , 71775,
WU C W, WANG L X. The analysis on the characteristics of
infiltration and its simulating into forest land [J]- Research of Soil

and Water Conservation, 1995, 2(1),71-75.



108 I = & Ak Kk 2

S

28 %

[9] ZF2, MRE, KUK 28 4w R R AR X - Sy B v

[10]

BRI (1] Aoll B, 1992, 28(2) 98105

LIX L. TIAN J Y. ZHANG C E. A study on effects of different
types of forest on the Loess Plateau on physical properties of soil [J]-
Scientia Silvae Sinicae, 1992, 28(2),98-105.

RIS, SRR SRBIE - B LI Bk A=A R 5T Ky
AR AT S ] Holl B2, 1996,32(1) , 289-296.
YU X X, ZHANG J J, ZHU JZ- Analysis and evaluation of soil and
water conditions of protective forest ecosystem in loess area [J]-

Scientia Silvae Sinicae, 1996, 32(4),289-296.

[1] E=#, EEAREIK, & BEREZ AR LA 28

SPETHT 70t B R A WA R [J]- o [ 7K R R R} 2, 2005, 3(4)
19-26.

WANGY Q. WANG Y J, ZHU J Z, et al- Different land-uses
slope runoff generation responses to rainstorm in Jinyun Mountain in
Chongqing City[J]- Science of Soil and Water Conservation, 2005,
3(4), 19-26.

(HHERE BH2)

B

2005 4 (R FHLKFFR) A ER FHOLHTIAREAT — 50 TAES LEREL+
e AN A TARRAE T AR 09 R . 6ok A3 B &4 2 0F Ao oo 60 Bl 3 2 6 8 —

F GBI S G4 2 At — TR AT 8 KT

(AT LK F 5 R) 4 436

2006 % 3
2005 S (LTS IR) BREA B 4
(Fel: IR W T )

TxF TEWH THE THAE L z o X R Lt LB 5Jp—
FLHT R X % &% FH=E L £ E X B EIA# ER R
I A F EAL B B3 EX 3 EHRF ERTth ¢ FJRAL ESr:
EX-5 7] EVA EN- IEs IEE EE  EH= E A ¥
EE LA Y (S L o N S S FEHiE tEA K H £ 9
eF  EEL EEEFE O EEE O ERFH Ox K 3 B x| 3% X %
x| # x| — 2 x| AR x| SR x| 5% X1 A5t x| R E X 275 XK G
xR Xz XNBFE AERER Mg I E Mg IMRT T &
zEH  mbBEE RE2EX kKT RER FA Hfex LEF #K A
57182 i % RAIE A HTER % R x & xERE ZRE 2R FE
Ry  R¥FE 0 RBEE O HKE K e K A K—F  HKAHF KT 1%
kKK F FRILfR K TR, 7k &k KER REER kKE RE B KF L
REE  kedE KB A REFR kEIT REE O RAEH 0 RER x= =
F B F H  FRAH FRZE FIH  FRE LA FEx &R A
Z2RE FEE F@E FEFE SR g  Fww FRF Z At
Fisk FRFT O FERY FEX EpiE EHX FEL FHTF FHF
el BER BTFH BAM% E F EZHEHA O EZRA %k W w5
WER EAE MBI OHXK O HET O AR FBRE BETR A5
MY—  MAEF MBZL HEH AR RET MReEfE W A% 1 T 5% 2
Arw RAxA A BAEE AEZ AL Ang  BARE  AER = F
FEF  EEE EZFHE O ERE R F HBEE K #H HER EKMREZ
FhA ¥EAL EEsE ARIR O AREE& ABRFH O AEBE e9F EUE
A B KB OWAW O BEE O BHFHF O#E B Wz Hkx AR
"% RIKE T & K A& RIET AT X RARE A% 25
AR MEEK O EAW O EXK ERHA 4% - S B Y (%) X E
wAzdy s AW £2ITEH B T ANER Rk OFx B 3R R
B4 BZA  AYR  &Etr  AER AaRY R F BHE VERTR
Exm EEA  ERL EeME ¥ M gxE &£y BEH FX A
4 o &) % v LR A ST FEH FHR R D - ¥ &AL YisE
BIA OBKRE OHAHE A Kk A2eK  F R OEAY O EXH AR
Hee  FwE  FRT O EAK dHE #Er O #EL e 5 iE
i E iR FHEA &% fi% B8R BE B1h R BT AR B ]
REAEE EpE B E KRB % il 18 )5 & #w o HE 5K AR BAR
#EL B R EALE



