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Forest Surface Runoff and Its Influence Factors in Karst
Mountainous Area in Center of Guizhou Province, China
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Abstract: Based on 5-year from 2001 to 2005 located observation in different types of forests in karst
mountainous area in center of Guizhou Province, China, the annual surface runoff was from 1.765 t0 22.934 mm in
different forest types and from 10.553 to 11.699 mm in different observed years, with an average of 11.108 mm.
The forest surface runoff changed in the order of young forest returned farmland (22.934 mm)> coniferous forest
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(17.236 mm)> needle and broad-leaved mixed forest (10.770 mm)> evergreen and deciduous broad-leaved forest
(8.876 mm), which is similar to forests in the same or another bio-climate zones. And it is the common character
of karst and nonkarst mountainous forests. The karst shrub forest was different from nonkarst in surface runoff due
to mother rock properties. Surface runoff of the types was Summer> Spring> Autumn> Winter, coincided with
seasonal distribution of precipitation. Seasonal changing rule of surface runoff coefficients in young forest returned
farmland was as same as seasonal distribution of surface runoff, and the rule in coniferous forest and needle and
broad-leaved mixed forest was Summer > Spring > Winter > Autumn, and the rule in shrub forest and evergreen
and deciduous broad-leaved forest was Spring > Summer > Winter > Autumn, and this difference was made by
species composition and precipitation distribution. There existed remarkable correlation, accorded to line, between
surface runoff in ten days and hydrological factors include precipitation, evaporation and relative humidity, and
temperature factors include Max. and Min. and average temperature in air and surface and soil deepth in 5 cm,
10 cm, 15 cmand 20 cm. Results of contribution ratio to surface runoff from multi-variances regression analyses
was that temperature is higher than hydrology, and this indicated temperature affected flow of air mass near
surface, and influenced further precipitation and forested surface runoff. Influence of layer characteristics in
different forest types on annual surface runoff had mutual beneficent and repellency based on community
component, structure and development. Annual surface runoff was affected complexly by micro-habitat and
surface soil characteristics of plots, and increased by slope of plots rising, and decreased by altitude of plots rising,
there had remarkable negative correlation between annual surface runoff and total porosity and capillary pore, and
contribution ratio of volume weight to annual surface runoff was -96.54%, based on multi-variances regression
analyses.

Key words: Karst mountainous area; Forest type; Surface runoff; Influence factors
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Table 1 Biodiversity index of different layers in different forest types

_— FFAJE Tree layer WA 2 Shrub layer AR Herb layer
Piotno. Gleason Simpson Piclou Gleason Simpson Pielou Gleason Simpson Pielou
Index Index Index Index Index Index Index Index Index
1 0.869 0.536 0.639 3.338 0.152 0.844 7.282 0233 0.781
2 2.731 0.267 0.771 10.013 0.145 0.872
3 0.434 0.755 0.592 4.855 0.332 0.892 5.461 0.230 0.887
4 0.217 1.000 2.124 7.177 0.770 5.461 0.271 0.804
5 10.013 0.154 0.847
6 0.651 0.584 0.622 4.551 3214 0.492 10.923 0.174 0.822
7 0.434 0.510 1.421 5.158 4.360 0.271 8.192 0.346 0.666
8 0.434 0.680 0.722 4.551 0.738 0.672 10.923 0.176 0.828
9 0.869 0.398 0.796 3.034 0.033 0.464 12.743 0.369 0.551
10 2.389 0.122 0.928 6.068 0.393 1.020 7.282 0315 0.689
11 1.954 0.193 0.850 6.675 0.062 0.855 7.282 0.244 0.765
12 0.869 0.313 0.906 4.248 0.069 0.615 10.923 0.174 0.801
13 1.520 0.257 0.842 4.551 0.036 0.575 7.282 0.642 0.358
14 0.869 0.306 0.921 2.427 0.863 0.647 0.910 1.000 0.000
R 2 FRAMS LB EEAE
Table 2 Biomass and coverage of different layers in different forest types
B 44 & Biomass (t hm?) # P Coverage (%)
Plot sk AR EAE W#EDE FFARE AR AR
10. Treelayer Shrublayer Herblayer  Litter layer Tree layer Shrub layer Herb layer

1 9.178 1.859 0.655 2.833 70.00 40.00 37.00

2 2.232 0.410 2.833 56.00 55.00

3 6.681 3.050 0.123 8.500 45.00 50.00 23.00

4 0.003 8.416 0.369 0.833 40.00 63.00 65.00

5 0.184 0.000 45.00

6 3.304 6.387 0.532 3.000 50.00 48.00 35.00

7 7.127 4582 0.614 8.000 60.00 28.00 35.00

8 16.180 2204 0.184 9.833 90.00 28.00 17.00

9 20.926 0.669 0.410 9.667 60.00 7.00 33.00

10 6.941 2.503 0.082 7.333 60.00 58.00 10.00

11 8.817 1.480 0.532 6.833 40.00 43.00 43.00

12 3.275 1.103 0.983 5.500 30.00 16.00 88.00

13 7.787 0.963 52.162 3.333 30.00 12.00 78.00

14 1.926 3.423 1.515 10.667 5.00 55.00 68.00
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SRVE W A AR 3B No.1.No.7.N.10.No.11.No.12.
No.14o ANFEIMR IR £ B Y Ph4H B0 2 H 51T
E5REE 1-2).

IR A IE M 4 8 35 F 4 (Toona sinensis) #)
12 (Cryptomeria Jjaponica) & 91 (Ligustrum lucidum),
ERREH G H 4 (Oplismenus compositus)~ T4 #h 3F
(Rotthboellia exaliata) # JK (Ficus tikoua). ¥ B (Poa
sp)E, Hi EER SR N 0.184 t hm?, B AR 3% 1
A 45%; WERKIER B H % T Lespedeza
cuneate) ¥ B T (Elaeagnus pungens). % B (Rosa
multiflora)~ 4L ¥R (Pyracantha fortuneana). % 51\ B A
H (ltea ilicifolia). B % (Coriaria sinica) 16 H
(Zanthoxylum esquirolii)% , .2 )2 B(Woodwardia
unigemmata) 3 P E B D H 4%, # |3
TEYIRS 5475 t hm? HEK)Z 3% N 56% . B4
IR 55%; MR HLTE AR F D R A (Pinus
massoniana)- % K (Cunninghamia lanceolata) 1 A
(Cupressus funebris), E REE L X . E W% .
(Populus adenopoda). W}t B ¥ (Viburnum odorati-
ssir;zum)\ H ¥k (Quercus fabri)« T B ¥ 3 % 1L #l
(Sy}nplocos sinuata)~ T R AR (Rhus chinensis) ¥R
ARF « & 0T B (Rhapis excelsa) oK%, A ZH
FE N DHES EHFS, B Eyay
9.621-18.354 t hm™, ¥ J 13.988 t hm?, Ff K )2 % B
K 40%-45% ER 2 F BE KR 50%-63% B A 2 3%
BER23%~65%; 5 MBI AR EBMA DR
¥2 ~ t & (Platycarya strob ilacea)s W & (Liquidambar
formosana)\ 1 M (Betula luminifera) R % (A rdlia
elata) B ZE (Rhamnus esquirolii). #J # (Broussonetia
papyrigera)- M (Lindera glauca)%, EARZE H
B B BB HR L D R £ 48 (Desmodium
sequax)~ Atk F BE (Castanea sequinii) W&  TEHI
K%?(Litsea pungens) ¥ B F £ 40, 3 Bk 3 3%
(Viburnum foetidum var. ceanothoides)ss, EA 2
%Kﬁdﬂ.m~%m%~$ﬁﬁﬁ(ﬂwmgo asiatica)~ ¥
RS, M B ERAY R B Y 13.223-64.245 t hm?,
¥ 34.385 t hm?, FF K JZ % B 30%-90% AR
BRER T%-48% A2 3 R 17%-78%; ¥ %
HEH R AR R ERE . E N LE.
W (Toxicodendron vericifluum) EEEAR AR ZE T Ky
(Ulmus changii var. kunmingensis)« &M #(Lindera
communis) M. R ZM . W 2 M (Sapium

sebiferum). 2%, MAEHLE . LHL. L 5. &l
I AR IER AT K PY (Phyllostachys heteroclada)-
£T & (Cornus coniroversa) Bk AT Bh R K. HHT
W B8 78 (Dendrobenthamia
Japonica var. chinensis)- ¥ 5% (Rhododendron simsii)-
1"%7k(Eurya kweichouensis)%, EARHEWME. 5
BoJe R3S B # (Lysimachia christinae)%%, #b b &5
THEYIER 10.86-20.32 t hm?, F45 16.294 t hm?,
FRBRIER 5%-10% HERZEFHEH 16%-58%.
BEARBER 10%-88%.

WP B BRI ST 10-
15 cm, ¥R 30 cm F998, Y P9 R IR ot 46 2, $4 7K 1%
REREE, BHMERREE 15-20 cm, IS, T
LKA KA, K 500 em, 5 15—
20 cm, FABYR 20 cm, FEAKHE T B M — S pE=
T, A K AR, PR AN B 8-
10 em HIH KL ER T L K LT B M, 5%
Kt R~ % 80 em x 80 cm x 60 cm, MK ih 355 [F
AR & RTAHE L B 4E KT I Bk i K .« B8k
R RY), AKVERS IR, WBAKBIR . HB LR
RIS LT AR RSB ARG N, 255
WGP 75 TS HK M BEATAR S, L HEk i
BEF47KI% 100 em. BEOUHEK Y9 BE 47K 3 50 om, 3
% 20 cm, ¥R 15 cm 4 . ARG B 1 20545 0
I, S A FENFR 1 018-1 285 m, 3 ARG 130~
42°, ML TER AL BB RS Kb,

2.2 fEHbiAE

2001.,2005 443 A% 14 AN WLI0BE HFEAT TR A
FRE. RN, SRS 3m x3m B,
Imx 1 m EXFEEYEE 34 . FREME
KREIEDF I By (M) 270 6 B S R e A gy
B, BOK R TS MR SO 2 B B L Bk
WELEY R A EDIRNERFE. AR E 34
THEHE, AELEEE . AGEVRE, 4 B
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B FLBREE , I KRIRFR AT I (AR 3T iy 00,
Gt T A 2 MR A SR A
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(Glochidion puberum).
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Ko

1R (mm)=0.064 hxcosa HH, o I,
b A3 7KL RS H (cm).

BT (%)= R VEFIE | BT Bx100.

ZHFRB (%)=S/Xx100 FHH,S K MR{EHEAE:
= X I 1 .

2.5 FiR4bE
SPSS R+ Ab AR S B
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31 BRERBJERBHBOERTE
AREG BB ELYRFHE R 11.108 mm., 25
8% 1.765-22.934 mm (£ 3). MRIEHBEIER
R, BAHE RSB R B Y 22.934 mm, 3
AWK 1.765 mm, &1 b H K 17.236 mm, &8
TRASHR K 10.770 mm, & H-Hk#Y 8.876 mm. &
FAHRDRUBHEBRNES TR UBRYES> &

F>KFE> L, HEYREN 0.926 mm. 2SI
# 0.162-4.751 mm, H EHFH BB RN
79.44% ZEWE 5 67.39%-97.81%.

AFRG KB IR B E 1 A B2
“P—R—1B” i) Logistic K137, 48 KMEIER
BEKPER 4, B 1), NEMSRBERT BB,
AR S IR BB > St bk > &1 BB AT M > 1
PR 55 ) A 0S5 45 PR B b e b R R A
AR I HE B AR AR ZEY 1 h R 45 B M AR
A0, B EEAR bR e 4% 00 BRI B B S R
ZERTH LR AES, BEEa L.

AFERG R PRI RN 0.82%. 35
84 0.51%-2.08%; ZA2 WM AT HIE N 2.47% .35
B 1.73%-3.64%; SE2 M B BCEHIE K 9.89%. 25
EH 1.96%-21.37%(% 5). BHEMLIMHHIBTE
BENRUNEFE> HEF>KE> LS, KA
HRBEMMM BN BN ES> HF> £F>
KE, AR EH R EBULIESS T
F>KE> =,

ANERGRY(E )EFRIFHEHEH
11.108 mm.Z8IE 4 10.553-11.699 mm. ZFBHY4E
R R ARG B SN BEE LY A
KMk, SEBME K 24.93% B50E K 5.22%-73.33%; 1

R 3 TEMS JREZ TR A 75 (mm)
Table 3 Month dynamics of surface runoff (mm) in different forest types

Bt

Plot no. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
0.159 0.103 0.151 0.462 1.062 0792  2.009 0.763 0.307 0.313 0.161 0.141

2 0.027 0.035 0.086 0.284 0458 0.117 0331 0.266 0.078 0.026 0.013 0.044
3 0.377 0.283 0.340 0.893 2,666 1300 6.092 1.419 0.578 0.679 0327  0.340
4 0.740 0.344 0.517 1.334 3447 2038 4678 3.191 1.076 0918 0.451 0.445
5 0.018 0.000 0.052 0.232 3.539 2303 15470 1.236 0.049 0.010 0.025 0.000
6 0.066 0.069 0.069 0.208 0.714  0.388  3.617 0.309 0.107 0.072 0.079  0.048
7 0.129 0.133 0.211 0.517 1.458 0913 5.137 0.878 0.316 0.413 0227 0.146
8 0.117 0.114 0.167 0.539 1.070  0.771 8425 0.738 0.271 0.275 0.104 0.121
9 0.133 0.340 0.230 2.419 1.776 0979 8270 1.344 0.279 0.453 0.211 0.245
10 0.137 0.095 0.112 0.364 1.009 0441 0.887 0.453 0.145 0.173 0.117  0.079
11 0.168 0.124 0.227 0.549 1.390  0.588  1.368 0.485 0.195 0.217 0.122 0.134
12 0.542 0.319 0.531 1.194 5799 1966  4.942 1.973 0.709 1.027 0379  0.326
13 0.084 0.084 0.095 0.399 2298 0609  3.180 0.546 0.234 0.294 0.056 0.063
14 0.277 0.225 0.200 0.522 1.687 0.670  2.101 0.552 0.259 0.256 0.153 0.170
)] 0.212 0.162 0.213 0.708 2.027 0991 4751 1.011 0.329 0.366 0.173 0.164
@ 97.81 72.18 71.55 84.40 71.10 6739  83.99 78.67 85.50 85.23 76.60 78.86

O HF AR IR T391E Average value of surface runoff; @ F#) Z % Variance coefficient (%).
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MFEBF Soil surface runoff (rum)

R 4 TRMS LB RIBHM Logistic R R

Table 4 Logistic model coefficients of soil surface runoff in different forest types

B#E HERAL
B FH A U T
Young forest FEAM . Coniferous and
Model Coniferous Broad-leaved
. returned Shrub forest broad-leaved
coefficients forest . forest
farmland mixed forest
R 0.9036™" 0.8824™" 0.9376™" 0.9198™" 0.9229™
A 1227.3187 30.2656 26.9955 66.4819 28.8831
B 0.476872 0.700361 0.717266 0.649331 0.709408

Logistic Hi£%:y=1/(1+a*b™), y AR B HE m I A4 o Rious10)=0.576; R{p0110)=0.708;
Rooo1,10=0.822.
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values of soil surface runoff
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B 1 ARG BRI RZ T R E3HEA)FHRHEB) A 34

Fig. 1 Month dynamics of total values (A) and rational values (B) of soil surface runoff in different forest types
& BRBHEMLIHR Young forest returned farmland; m : #EA#K Shrub forest; A : §FH#k Coniferous forest;

- : 5T BEIBASHK Coniferous and broad-leaved mixed forest; ll : 1™ #k Broad-leaved forest.

R 5 FRAMS ARG R RMA DFEWR(%)

Table 5 Month dynamics of soil surface runoff coefficient in different forest types

BBHEMRS A A G Y Coniferous FEH bR
Young forest Coniferous  and broad-leaved mixed  Broad-leaved
retutned farmland Shrub forest forest forest forest
Jan. 0.056 0.083 1.701 0.305 0.717
Feb. 0.000 0.114 1.018 0.492 0.541
Mar, 0.167 0.278 1.383 0.453 0.771
Apr. 0.329 0.404 1.585 1.269 0.856
May 1.880 0.243 1.624 0.778 1.098
Jun. 1.658 0.084 1.202 0.495 0.644
Jui. 6.771 0.145 2357 2.571 1.200
Aug. 1.030 0.221 1.920 0.612 0.708
Sep. 0.094 0.150 1.587 0.427 0.617
Oct. 0.014 0.037 1.121 0.384 0.562
Nov. 0.083 0.044 1.307 0.378 0.649
Dec. 0.000 0.155 1.378 0.419 0.583
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Table 6 Annual variation of soil surface runoff in different forest types

et £ Year FHME (mm) FRHEZE (mm) BHEH (%)
Plot no. 2003 2004 2005 Average Standard deviation Variance coefficient

1 6.035 5.639 7.593 6.422 1.033 16.09

2 1.742 1.687 1.867 1.765 0.092 522

3 18.860 14.382 12.639 15.293 3.209 20.98

4 14.265 22.375 20.894 19.178 4319 22.52

5 20.176 25.100 23.526 22.934 2.515 10.97

6 10.555 2.713 3.967 5.745 4213 73.33

7 7.163 7.430 16.840 10.477 5.511 52.60

8 13.165 11.847 13.129 12.714 0.750 5.90

9 18.192 22.106 9.733 16.677 6.324 37.92

10 3.790 4.133 4112 4.012 0.192 4.80

11 5934 5378 5.392 5.568 0.317 5.69

12 15.230 25.305 18.588 19.708 5.130 26.03

13 12.325 8.511 2991 7.943 4.693 59.09

14 7.574 7175 6.465 7.071 0.561 7.94
REMEGRNRBFHEDTFARRARSREE 321 548E%
Rbr LR, BERFAREAAILRBEA G LH 3211 K%

ER. TEZKHE EKRB/NUE . SRk 4
RRAERI SR G RE M. L R 35k 16 g 2 o 3 4 [ T
1 033.729 mm. Z& & & 4 685.762 mm; B4 JE & 1
FHMAE Y 983.512 mm. 1 143.969 mm. 4E[55 ] f& i
R IAAIE X 901.719-1 154.250 mm. 3 & % %
13.09%.

3.2 HRBRAKMWEE

R AR SE 2 TR 0, IR M — R B
RFE ZRERERERR S £ 705 JH 77 18 ki
A, T S 5 M B 4 44 2R 4 IR ) BT 2 (i)

bi=100*Bi/__Z [Bi | H,Bi, bi 5 BIRHET i
HICIVEES it &89 ysB- A ]S

YR AR U B ) M (X)) BT B (X,) 2
KB (X) I SAH SC MR S AR SRR R B K (&
7), [EH50Ch ¥=1.314-0.017X,+0.017X,-0.002X,. X
H BRI AR O B B TR R K BB AR R
WK, BRBRTTIRERE . B S 1
R—BRRIEWPRWGE, R B BHFTIREY
T BREBERNBFEED, KRB 6 BRI
BEREFE BRI KT8, TMENE. BHEH
AHRY: AHMRRKEREWEOMALEER.
Y=-0.163+0.017X,.
321288

R R AR R R IR A0 &% TR A 1 B AR e
MEMRMRIEREKF(ES). BLEEAMET
HIERE P, fXEHAT =AM HEF A O BRESE> 4

R 7 kSMEXIERT R BARAAX S EGRE

Table 7 Correlation and contribution ratio of relative hydrological factors to surface runoff in different forest types

HER A W F & ERE
Relative humidity ~ Precipitation Evaporation
HAASX RS Correlation coefficient* 0.305" 0.815™ 0.234"
-47.22 47.22 -5.56

TEAZE Contribution ratio (%)

"Ros97=0.195Rooy57=0.254 \Rog01,7=0.321. #1135 2 %04 0.822™, Multi-correlation coefficient is

0.822™,
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Table 8 Correlation and contribution ratio of relative temperature factors to surface runoff in different forest types

754 {8 ¥ Air temperature Hi 2R 4R B Surface temperature L3RR A Soil temperature
FH B ﬁ.ﬂ& ik B ﬁ.ﬁ Sem 10em 15cm 20cm
Average Max. Min. Average Max. Min.
LI R 3L Correlation coefficient* 0.361 0.347 0.384 0.344 0.230 0.383 0346 0349 0351 0.349
TTHREE Contribution ratio (%) -18.93 1054 2143 7.26 -1.02 3.17 -14.06 -1293 7.82 2.83

‘R 7. EHXZAECH 0.449™, Multi-correlation coefficient is 0.449™.

PR > 5 om iR, RACUEMAFHTENT  REARABERKOFE. BENERZNELEEF
BRENIE.S cm R N 5. B AR A TRHOBRERE, BXWTFAZEE G F TR
RENBSERABX)WHRERE V= OMRERE; BRNAARERERRHEREE
-0.143+0.040X,. X 5FEX RAMBEMIEE  B&E, AN TROTERER K SR THEYEK

HHE X, HIFNEIVE R 98, H R R B hn .
3213 KR BREEIN 3222 BR4EYE
ARRRESHNEE FNE.BRXE.B FHRARRESAANRSFEREARTKEEYE

KRB CFHFBEX)A S cm hiRX)WEMHXERE (X5 R=0.006). K B & Y8 Xy R= -0.060). B A
R 0.827", kAR B EKE, FIAKHA: ¥=-0.0189- ZE LW E (XsR= -0.141) F1 44 3% ¥ B (X100 Ri=
0.0016X,+0.0186X> -0.0031X; -0.0224X,+0.0243Xs -  -0.14)HIBAMAMMEHXUARE, HRZHE
0.0224X,. K FBRE 53514 -2.01% . 23.39% . BHEARBEDE MK, EERRE E4LR2
-3.84%. -28.08%- 30.55%. 12.13%, AAX{ERI =40  FASEDEEYEY B/ HEE. REZHKA
HHEF AERSE> BIEE> BWEE, FHRER  BARBREYESHNRRAENE HES T
MEWEMTAMENE . BMETEIA, RBTER HREWFREEDERENH TERBEMEER
EXEARENERER  SEMEmEEKSRAN BERRE MNTHRBERE; SBNF E.EE

MRRTE. LY EEMEFR TR/ MRBRE.
3.2.2 WA FIE 3223 EREE
3221 ZR4MH FHRARESAANRSIREFTRKERE

EHRBABEARARSEUFTAEEE X Ry=-0.064) BEAREHE (X R=-0.532) &K
K)WFEAREERBC) ERBEHEC) EREKRE  BEHEEXs Ry~0.198)MEHXRECH 0.642° 4%
X)W ELEBEREX)NERERBX )P BMARYE HEEE A, FBlIHERK KN Y=15394+0.002X,, -
ARE GHXEEREKE. HTFIMRELNE  0.0164X,,+0.034X ;. B F TR ZE 53 5 4 3.82% -
HFAERERE>FRERE> EARRE> -31.309%-64.89%, £5HEHF A ER RS E > EAR
T RBEWE > EREHRE> ELEKRE. RUHEE BERZE>FTABRSE,. AP RREMELAEHER
BEAEERFHREMERRRBEHERRAN X BREANEERBENIA . BEEASMTEHERR

£ 9 BEREMIERNERRBRBHEXENRERE
Table 9 Correlation and contribution ratio of layers structure index to annual surface runoff of different forest types

T2 Tree layer #EAKJ2 Shrub layer B4R Herb layer

=4 R [23;4 W =4 W
Height Density Height Density Height Density
HAHXFRH Correlation coefficient* 0.162 -0.373 -0.338 -0.127 -0.185 -0.013
TU#EA#E Contribution ratio (%) 17.40 -0.81 -79.09 0.00 271 0.00

* Rogs1770.531\Rogy ;=0.66 1 Rogq1,1=0.780. FAHKX R B 0.737', Multi-correlation coefficient is 0.737",
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Table 10 Correlation and contribution ratio of biodiversity index to annualsurface runoff of different forest types
Fe K2 Tree layer # K2 Shrub layer BLAE Herb layer

Gleason Simpson  Pielou Gleason Simpson  Pielou  Gleason Simpson Pielou

Index Index Index Index Index Index Index Index Index

B KA B Correlation coefficient* -0.147 0.114 0.029 -0.320 0.034 -0.463 0.133 0.079 -0.110

TRk ZE Contribution ratio (%) -0.29 6.66 12.46 0.72 -5.61 -32.14 -0.03 19.66 2245

*[EE 9, HMHFKREH 0.896°, Multi-correlation coefficient is 0.896.

1%%%5&*}%%}3()(12)%*5%'@@% Y=
54.444-1.6605X ,o T IR EEA E 5 BEH R T b
HERABHE, RENELE S ETRTAMERZ
YT, hRBREIE K.
3.2.2.4 B RN

FEHMERREBERRARDLBETARE ERE
FE A 2 ¥ Gleason 5% Simpson F8 (0 Pielouts
HHBHAEAREE . RHEXHEEFEE 10).
Gleason T8¥7E ¥ A B AN H 2 2 0 M R A2 Ut B O 5T
Bk 1 ZEREA R K IE ; Simpson FT Pielou 5 $(7E
FABMEABN MR ERENTTRE N IE FEHE
AEH M. BREMERBTTIRR L0HE T =M R
HHEA E Pielou Fa ¥ > B A2 Pielou 8% > &4
2 Simpson 5%, Z:BEIAMTR\ERRZRE
[l A 2 1 Pielou 353 (X)) HXHEFE V=15
720-8.788X B MIMEAR B 5 EH FI T D
RIBRE,
3.2.2.5 KAMFHELR G 04T

B d Ak, RYE A T R R Y, SR
T BT = MM AR 0 S R IE TR AR, M TR MR R
HESAARSRURRE EAR EXBERS
B2 RN BB (X)), DLRIEAR B FNE AR (Xos)
(9 Pielou 5%, LA 2 1) Simpson 35 £1(X,e) FIHH K
M, AL ABCE 0.960°. Y=-46.0576 +2.2517X, -

15.7707X; — 0.0963X; - 0.0664X, — 0.0233X,, -
0.1508X,, + 0.2959X,, + 4.1066X,, + 56.8588X,s +
76.7202X s B T ST #RZ 53 5l A 1.44% . -10.09%
-0.06%- -0.04%. -0.01%- -0.10%- 0.19%. 2.63%-
36.37% 49.07%, #XHEF HALMHTFAELE
Simpson FE%(X,)> B 42 Pielou 38 H(X1s)> #EA
B (X)) > KR Pielou 18 8(X)> TR ERE
(X). BEAZ Simpson KN Pielou I H I TR R
1% 85.44%. BMBHENE, FrA R RN IRAH
BHAMENEEAZNEREHENTRER
1, Fe AR B AREA R 55 X R ARV B I TR R A
L EARNE, A EEYENBRERENHR
BREE b 11, R R 2 A R B R B K
B HAMEFANEI M, SARRBEE AL SR
BRENILFEEZW.
3.2.3 MBI
EARFEMRSARBEMRBRES LIEAEE
TS M FERR AR R P (R 11), EREARENE
FLBREE AR B3, MR IEAR M R R ML B
KR, EHRFREEEE RENEREKE
fXe KT, R RE . L EREE ARE R
AE.EERKEMILBE NG RE. BTR
BRE P, AR E Y 96.54% AR BN -1.26%. &
EA TR AR FRRS LB FEHRERBERE

F 11 FEBEHBRBMNOE X TRE

Table 11 Correlation and contribution ratio of surface soil stratum to surface runoff of different forest types

fote

- B e N

. T+E B AE Max. ; BB

;?: B Aﬁtﬁae Soil Root Volume water Cif;il;ry Calﬁi}llga Total

ope " depth contents contents ~ weight retain . pifary porosity

capacity retain pore
capacity
A ¥ Correlation coefficient* 0.431 -0.183 0.431 -0.424  -0.048 0.032 -0.163 -0.697 -0.663
F#RZ Contribution ratio (%) 035 -0.04 -0.18 0.84 -96.54 0.07 -0.18 -0.28 -0.25

‘FlF 9. HAXESCH 0.959°, Multi-correlation coefficient is 0.959%
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THEBEALRE X)X B E ., v=24.668-
0.102X,;. B, HRIFRE L IEAILBEMESTL
BREE BRAR AR E S ML H R D R R B

4 BTN

4.1 FELie

B ke LR R AR KB M R R
EIYEA 11.108 mm. Ak 43 25 £ 18] 2505 2% 1.765-
22.934 mm. BRI NE R 10.553-11.699 mm, iB &t
IERSIHK(22.934 mm)> & H#K(17.236 mm)> 448
BAIHK(10.770 mm)> §&H#k(8.876 mm). A FgkH
RUFHRBRENZTRUNEE> H5> K
E>4ZF, ABMENSHRAGEEHE—K. 5/
YR R R A YR R ARME 2K R (207
AL, S Bt B P g T L R AR S L
MR R AR AAT U . o rhes 748 L s gk
R AR R AR B S L M S i e
PR BER M R 75 U B AL M M SR W
PR ST LS AR AR R TR R B b, X P B R
R REEE . BEAMBTEERI A 2R 8
W AR, BEAREAS, RN X B DR
AT, R B ER D

HRZWMA BN BB, BEHEH L
WARZE> FFE>KFE> LF, b R4H R H
ARE>HFFE>LFE> KT, BEARWHE M H %
F>BE>KE>KF, XMERERRKS LR
A RN T AR TE AT 3G . BEARARRN B A R B LUK
MMM AE, BEESREREENTERER
W, IR E RN R R FREH TS
& SEE NG E YRR, R B B
K G L E R R BT b A 44k 3
&) Y AE 1

FHREW RN FERETIRELD TR %R
BRI R E, AR B 1E AR Fbk s 258 6 i 253
RYEKFEFINEEHREE, TR/ TFHER
RSN ARG, EBEZ KSR BN
BRI SR B R

AR R R BB B KA S S84
(K] BAR SRR AE B2 /K, £ TT[E] A 77 FRAE 1l 4 T 4
B ERARERT DR RRBEOTRES F B
7K 3 BR T B 3 S B 4 1 L T B
M X A B K R AR T .

FHRBWRFEI B S EE T B %
TR R 2 AR B B AR R B
EMKRUEE. G4 OW RIBAARR R A EERN
HRAR IR K00 A EAMER NS, SRR
BHB AR T IR0, 1278 A
AR LS TBE R AT, B0 AR R bk
MM RERBOBEFERED, FAR BAR
MERR S ENERKBITTMEA TR, B
AT A BRI KT R, BEREA R A
RRRGTE YR B 3 KT 2D, 3% BN BB
ST R BB B G EARE> ERE> FFAR, M
REFERBE A RHBTIRB BT R E A
B>HERE>TFARE.

FHRDBI RN LB A% 2+ 1
MISRETEM . HRZ W ERES 1 KT, be
R T oo T PRAER [ 2 45 LSRR B R0 08 L B S 1 7
HMRMEIEBEKFE . ZTEEFEER RN ER
TBRZIA -96.54% .

4.2 iy

A FE MR BE 2R B MW KB HHE
AR>S SE 3R> £ RIRAS AR > FHAK, 5 R B
EEBIIARIE A 0.86%-2.22%. RNEIZFHRMBERE
RO AR T 3R AR, 34 T W 1745 1L b 7k + 0
Ko B, RAMBIKEFBIGHK R R0 mE
ARG TR LU AT 2 5 R B3R A%, B i bk A
IR BT

AR AR BT R BB BN AT
FEEL AN PNV, B2 4 20 M R B RR AR 5 4
BER RO R R R W . FM, e BNBKER &
W RIFREMNEAEMEAER &L E WY
BHER TR R, TS Fh £ R
H B S NEEREEREN.

M RE LIRS EE SRR RN Bk
M ERBRRXDERE L IERILRE. BELR
R AAERMEEBEKFE, LEEENRRENT
BRERIX -96.54%. WBE & EAEY, RE €2 1%
EYREE, BINFLBREE , W R AR

R e 1Ly A VT I 3 P e S SR T A e 3
17, RV R Ve AR A3t , AT 48 BF AT 08D, T B K 1Y
U387 1) 3 FBE P 5 /0N 030 160 L 33 B L g e ey
W3 AR “ 2 REE” B, X2 E S
EARRR, BRI IR AT B R 4205 1 F 1
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MR MR A2 I B M MR ) — AR MRS SR e BT
AR A IR BHE MBS AE B R R, 40 ¥
ANFEAE B RSB, 1 TES B e
WRRFHEE Z 5 1R EHE S 2 A2 g
KR M T 2R NG E, (51F 4 T Akt 2 18 17y
AU RRZREL FAC AT B R A
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