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Soil Saturated Hydraulic Conductivity and Its Influencing Factors of
Typical Vegetation Types in Beijing Mountainous Area
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Abstract: The distribution of soil saturated hydraulic conductivity (K,) and its influencing factors under typical
vegetation types can provide a powerful reference for vegetation construction in Beijing mountainous area and
deepen the understanding of soil water movement. In this study, four typical vegetation types in Beijing
mountainous area were selected, and soil physical and chemical properties, root biomass and gravel volume
were investigated. Based on Pearson correlation analysis, multiple stepwise regression analysis and path
analysis,the distribution of soil saturated hydraulic conductivity and its influencing factors were obtained.
The results showed that: (1) The soil saturated hydraulic conductivity ranged from 0.05 mm/min to 2.23
mm/min, which belonged to the height variation and decreased with the soil layer downward. The soil
saturated hydraulic conductivity of the mixed forest of Platycladus Orientalis and Shrub, pure forest of
Platycladus Orientalis and mixed forest of Platycladus Orientalis and Acer elegantulum were significantly
different (p<C0.05). The relationship between soil saturated hydraulic conductivity and depth was in accordance
with logarithmic function y = Faln x +6, R*2=>0.858. (2) Correlation analysis showed that soil saturated

hydraulic conductivity was significantly correlated with bulk density, total porosity, capillary porosity, root
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biomass and organic matter content (p<Z0.01), there was significant correlation with non-capillary porosity

and natural water content (p<C0.05). (3) Stepwise regression analysis showed Y=3.42X,+0.78X;—1.333,

R?=0.862. Further path analysis showed that root biomass mainly affected soil saturated hydraulic conductivity

directly, while total porosity affected soil saturated hydraulic conductivity indirectly. And as it turns out, the

mixed forest of Platycladus Orientalis and shrub has the best water conductivity, and the latter vegetation

construction should focus on the mixed forest of Platycladus Orientalis and shrub in order to reduce runoff

and conserve water sources.

Keywords: Beijing mountainous area; profile distribution; soil saturated hydraulic conductivity; influencing

factors
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#.,0—10.10—20 em H)Z2Z %A B FME2ER.

[ RE R B Y B AE 20—30,30—40 ecm + B BRIt
AN A A 2 Z A8 2 1 25 55 (p<<0.05) , H AR
SlBARCRI AN X E A TR 28 Rt 22 30 2R AU AR AL R
16 0—10,10—20,40—50 cm + )2, K A5 1d 3
FEMAG X FEA TR ML 7E 20—30.30—40,50—60 cm



176 K PR R

o536 4%

T2 LK s (A 1 BLAE AR Ak
He T ke 1 2% 2 B0 AN SOk R S 2 IR R
B PIETF AR EOC R IREOE A y =daln = +b,
R?=0.858, 2 MEHLAUL & C R A HAH A E R BUILE 5.
RS THEEAMSAkESIRERENMEAE

A B 2 T WA R?
A RE AR y=—0.554ln = +2.476 0.858
T X A LT 38 AR y=—0.640ln z+2.528 0.956
I 2 R y=—0.501ln z+2.483 0.962
A X< P AR 32 AR y=—0.812ln z+3.565 0.981

23 TEBMBARSLEEAER.BRELEYE

MABREROEXED T

¥ K5 Hgeib vl W R AEW R A SRR
ZHHHAT Pearson 5B (% 6) 0] A1, L4 i b 5
ARRMARE K. ZE B XERARE, B p>0.05, k&
WA S5 K. ZHEREEXR, S5
HHIE R B IL T INHE T 43301 A 3R AR 6 (0.898) > i
FLBREE (0.813) > %5 H (—0.759) =>F HLIF & & (0.624) >
BELLBE (0.529) > H AR B /K F(0.495) > BHE fL
B RE (0.416) , Fo b 9E B 45 FLBR B AN A 4R 5 K
A OC (p<C0.05) , Hih Z 50 4 g i I 35 A0 G (p <<
0.01) ., Pearson A& #1 32 BH 45 B 28 & 2 0] I¥) 40 56

KA ALTC N — A8 4 55 — A~ 722 i 00 AR e
B, L, T AT 2 00 A A S BT G A S
P K BEmBRE, 8 1A T2 0B
[l 23 87, 0 8 2 S K AT SR ZUS2 e g 3 AR i, 43
S SALBREERR R A ., IR AR S A
BZEMERR . Y=2342X,40.78X;—1.333,R* =
0.862,F=65.422,p<0.001, T FE M B % .

E— B R M T R AR R BCR T 4
REV,BABRESRALEYEYN KW EEER R
B oh0.341 5 0.738, FRon Y A AR & L BRE AR
RAY RN 1 AR UE2E AL, K 53503800 0.341
F10.738 AHr 25 B, RIS S AL R BE FIAR R A ) 1
SRABEIN 1A 1 g B, AR AR K R A B 3,42,
0.78 mm/min, BHIEBERLRZRFEZIHRSE X F
H 5 N A 9 AR R ) AR R A R B
B RN 0.738 K T M AL /Y B2 4 R AL
RUAR Z AE Wi X KB B IE 00 R, 252 K
B BT, FER AR R A, SFL R A () 258
BRBORTH H %848 R Ul W 8L PR B 32 22
AR R Y X K PR, TR R A A
B, B AR REOR T H B E A R IR R 4D
HEEE K.,

x6 TEOMSAESIEBENERVEEVEMDHERE Pearson X 747

BiH Y X X, X; X, Xs X X; X X X0 X
Y 1 =079 0.813"" 0.529" " 0.416” 0.495” 0.898" " —0.349 0.227 —0.226 —0.181 0.624" "
X 1 —0.898" " —0.513" —0.5437 " —0.6837 7 =073 " 0.215 0.065 —0.059 —0.124  —0.500"
X, 1 0.669" " 0.490" 0.679" " 0,726~ —0.258 —0.023 0.028 —0.039 0.448"
X 1 —0.320 0.287 0.485” —0.391 0.193 —0.166 —0.473"  —0.135
X, 1 0.530" " 0.356 0.129 —0.254 0.228 0.505"  0.730" "
Xs 1 0.433" 0.111 —0.249 0.245 0.238 0.547" 7
X 1 —0.423" 0.187 —0.193 —0.070 0.683" "
X7 1 —0.689" " 0.697 " 0.418"  —0.120
X 1 =0.999" " —=0.767" " 0.038
X 1 0732 " —0.063
X1 1 0.280

Xll

1

WY X0 X0 X5 X0 X5 X6, X7 X5 X0 X0 X1 0 3R M SRR FHE BALBE . BEILRE EBEILBRE . AR T KE R

R Yy ATBRR B DL BYRL BB A LB
xT1 BEHSWER

- HEER IF] 5 0 42 R %
= zm BARE—K. REAWE-K. B
SFL B 0.341 — 0.473 0.473
WHRAEYE 0738 0.248 — 0.248
3 W

ATRIG Y K R/NHEFF DA <A TR SR> A
SRR T A AR A AR DA >R A AR S AR AR <

AR ASHR MUAA LGRS DA X T AR SR AFAE 2 22
St 3 S T ONAA AR LA < R A YR S8 P T 2B A
HRE AR R AR AR AR A 2 504 8 i 2 1R
FLBR L 22 7K 7332 i+ DXt D0 L <98 A TR S b L A A 4
ARG 33 S oK 1 I R T A < AR AR S AR
M JZRFA R B T KBS xS
A TR 45007 0 BIF 5 85 2R — B, Xl T )2 1)
N RS MK R AR R AT X
bR AR A IR IBORE I TR IR Z IR A A B



% 6

5 4 4« b at il DX 7R A 4 28 A b 9 0 - AR A e HL R e TR R 177

HRE X FPE SASF KAy s Bt L TR &
KE 2SR, %E 2 20 K AW KR8
T 4 J2 A W BURE B, TRk, i LT 2 )2
K OPYEHR B NI 4 209 3.39 f5. X2l FRE
A i 1 Bl dc v 2L A Y ) R O L 3 W) 3 O3 i S A AL
YIBTR s A H R AR T R 1B R BT TR 2 &
B FLBR O A K W T

K S5WZHREARAX, SN ZIE, HETF
F I K ST R A S R R 2 AR —E 1A B
YE T, [ B A [ f A 9 i ok T At 8 T H AN 58 42—
AR A BN A2 7. AR
FEYWES K ZRIBYAHCERBELF] 0.898, R
EHRK(p<<0.01), Wu PR IHBER FREB
BB BRI AR 5T YR E I AR A T T A
1T Pearson AHIC A1 & 3L, W1 1698 % 2 57 ¥ AR 18
EAR AR AR A OGO R (p<<0.05) , Guo
SGFIRATH TR IE . XEE AR RAE LR
4 HL S T B4 AR N K RS RIT IS 46 AE FH RE S 3 R R K 43
et HRMR R B RIS R A HL Bl + 1%
S5k, IR BAE E e B R AR AL, R K. A
SRAUEN MR R SAVRE S & DL E
1 S E B A LR (p<<0.0D), ABRMARE K &
BAAHICICR (p=>0.05) , BB %5 A SRR LA 3G 5, K
BN X 5 AR E MR R AN, Ak
XFF K G is 2 VR A R TR I 5 45 I 45 2R
[F] . A RSN R A Bk AR 3 R L IR B, DA 2 7K
S AB WA I N A BRI A B B AR B AR
ELONT BRI ie ., AES K, 200 E A
KR (Pp<<0.01), X 5 Liu ZE5 f fF 57 45 B AH [H , X
SR R Ay Bt A 2 R K, 3 v A L B AR 3 i Dk
AN RGITE S Y iz 3 2 B T Z B AT, K KB
%, MRIEX LR, K. 50k 2 IEM 3 (p=>0.05),
SRR BB R A (p=>0.05), X H A Fh k2
— P R 0, BE NS R ) - 25 A, R b
o ol A5 [ A R A 4 3 T ARG L DA 48 R T #A
B A IR R B R X S PR A
BRSSO, XA R M THMRXA T oM
EW.5RRKRE T AR GBI X 8 EH RS+
B I A A 3 22 ) AR IR I8 BT A I DR TR
TRl TR A RIS £ A v e 2 S N T B
LB S &S K AEREEMCKR(p<<0.0D, X
SR T ST ST A R — B ORI O A HLAE
O Y Do TR 1A 2 i e we T B X N OB A A N
A LSO MERE . AR T ARSI
WeUE S IR L K 5 A LT 22 ) 5 A
BERME KR (p<T0.01); 32 5k & 2520 1 #F 55 %%

K. 5EH& =T IE KR, & ZEBCRN
FEO R M. B BE A PIL A R OK L K
K ARG R B — o B A AU & B B8 T R,
X T YA MU I B — 5 K, A HLBT
IR I WA VR PR R T kst R Sh i T i R K .

FH G A3 BT vh 45 S 802 [ A7 26 M ELAE L i 20T
[ U1 73 BT 45 30 109 O [ 09 2R 50 A5 B . DTG 38 0o 4
G A S 2 BT 5 22 6 81U 43 BT 2R AT S8 AR 43 AT T LA 5
JIRAH e 43 1 R 22 5 81U 43 00 S RS2 ) ok S
Y5 K 120 8 A 5@ 425 B, 24 R*>0.85
B, B 28 4% 3 32 22 52 g R AR o H AR DY L AR
5 R*=0.862, AU IA K. 1Y 322252 ) R - 2 2 fL B
JERMR AR AR, RAE LR ER G 7 1
R R AL 3G K A LR R . [ A L B R AT
DA B2 52 MR 20 AR 1) SRR AR A L 0 T R e HL R B i
Feor KT GRS M B A R RE ) RO .
A A X0 T BB A 3 g B[] T 1] - AL AR T 4
B Hb o A DA 3R A R 8 B 3% 4 RK 4y, K B 2R
KFEILBRE RN AR R EYEE. ML LR
AT LGIE B 33— s, 3 (0 M 06 R A3k 500,726, B4
WEAC, TIE TS AR A A i
SRR B K X E BB ST 0 S 4 RN TR
HEAER XA HRS EMBEILERE R KW EEE
Wi PR, 3K AT R 2 R A F 9 IXOAS [ 3 30 AR 308 7
FACR X, A F E B 5 7 F I = 5E X iR
58 DX b3 1 XA N I A AR R K B R R
IR R Ao B S MR K R e T
4 45

(1) b5t 1l X # AUAE B 2K A K A T 0.05~2.23
mm/ min, ¥ HEEHEZE RN, B K5 20 2
EER KRR N y="Faln 2 +b5,R*>=0.858, WA
[ FEL e 2 HRUR T AT < T R AR S AR5 AT X AR
SRR AR ZEARAY K AT 2 25 5 (p<<0.05),

(OWSHE K 475 4 A 5y B, 153 152 i
K. WEERTFHNHELSABRE SRR Y E, @il
AR A3 AT TR0 R L B B e AR R A g e X K
FEAEAE L AR 2R AR ) R AR

(DA K e fm AR < EEARSS AR, R,
P4 A5t 1L DX AR R e bR, 7 2 22 25 AN A X
PN RN =

(DO ARG A R Z AT TR R A8 b5 W R A
Wi A % BRI RN R AR 0 T F oK R 2=
5o TEBIR BT b R RUAH W] 9 AR L3 B )
[vi] — oA S 70 S ) 1 bR A 38 B L 8 ) b R A A
XS IES G B — R
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