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Abstract. Soil saturated hydraulic conductivity ( K,) stands as the cornerstone index for assessing soil infiltration and
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permeability capabilities. Delving into its influencing factors is crucial for gaining a profound understanding and accurately
evaluating the water conservation function transfer functions of forests. This study zeroes in on critical physicochemical
indicators, including soil bulk density, organic carbon, field capacity, and porosity, within the natural secondary Betula
platyphylla forest located in the eastern Qilian Mountains. By conducting a meticulous evaluation of the forestland’s water-
holding capacity and a thorough analysis of how soil physicochemical properties influence K, we aim to unravel the
intricacies of this phenomenon. To achieve our objectives, we established a soil pedo-transfer function model utilizing the
multiple stepwise regression analysis method. This model serves as a tool to predict and understand the variations in K
based on soil properties. To validate the model’s accuracy,we compared its predictive performance against six existing soil
transfer function models ,aiming to identify the optimal model tailored for our study area. Our findings are as follows: (1)
The K values in this region span from 0.25 to 3.94 mm/min, averaging at 1.64 mm/min. Employing the entropy weight
method to assess soil water-holding capacity underscores the significant weight carried by K. Notably, when the stand
density falls within the range of 600 to 900 trees/hm” , the forestland demonstrates the highest comprehensive score for water-
holding performance. (2) Pearson analysis further elucidates a negative correlation between K, and clay,silt content ,as well
as soil bulk density. Conversely, K, positively correlates with sand content, organic carbon content, and porosity. (3) In
terms of predictive performance, the new model constructed in this study outperforms the other six soil transfer function
models , with a coefficient of determination (R*) between predicted and measured values reaching an impressive 0.85. In
summary , K, emerges as a pivotal indicator for evaluating the water-holding capacity of natural Betula platyphylla forests in
the eastern Qilian Mountains. Specifically, when the stand density is maintained between 600 and 900 trees/hm’, the
forestland exhibits optimal water-holding performance. The newly formulated soil transfer function model in this study offers
a reliable tool for estimating K in this region, providing invaluable data support and scientific rationale for the optimal
management and ecological restoration of water conservation forests in the eastern Qilian Mountains. This research not only
deepens our comprehension of soil water dynamics but also contributes significantly to the sustainable management and

conservation of forest ecosystems,paving the way for more informed and effective conservation strategies.

Key Words: saturated water conductivity; soil pedo-transfer function; Betula platyphylla forests; the eastern Qilian

Mountains
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Fig.1 Location map of study area
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O3 o ¥ FE R 4 3 AR R SRR A 3 2. 2—0.02mm PR (Sa, %) .0.02—0.002mm H3 4 ( Si, %)
F1<0.002mm A5ki (ClL, %)

R1 HMERERE

Table 1 Basic information of sample plots

FEHb 5 Mo B A Y{E AR 5 AR
Sample plot number Stand density/ ( #£/hm*)  Variables Mean+SD Coefficients/ %
D, 0—300 4K/ m 2905.38+67.69 2.33
YR/ (°) 28.22+7.79 27.60
I pA 2 0.49+0.04 7.69
SFEEIg4E/ em 22.61+9.06 40.07
SRR /m 11.58+5.29 45.65
D, 300—600 IR/ m 2865.42+70.04 2.44
YR/ (°) 25.00+6.03 24.13
ISP 2 0.53+0.06 10.59
BG4/ em 20.90+7.75 37.06
SEHIR R /m 13.16+5.08 38.60
D, 600—900 MK /m 2839.38+58.48 2.06
YR/ (°) 21.42+5.35 24.98
ISP 2 0.58+0.06 10.50
I/ em 14.64+5.95 40.65
SEHIR R /m 10.60+4.22 39.84
D, 900—1200 4/m 2856.45+52.87 1.85
WeRE/(°) 24.92+5.00 20.06
il 0.60+0.08 12.53
SFEEIg4E/ em 15.57+5.20 33.38
SF-HIRE R /m 13.52+3.28 24.28
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1.64mm/min , AL HE AT 0.25—3.94mm/min, I FTHLFE + oA DR AR J0R: (9 41 A R O0, AR TF5E CL.Si
Sa FA153 1M 10.15%—28.20% 51.04%—65.21% 11.20%—34.53% , BD FnEAfi IR+ 1+, 7F 0.87—
1.44g/cm’ WARAL  FEN[R] 4 2 0] 22 5 1 25, Bl J2 A IR i 34 K, 40—60em +)2 BD ek, HHEA ML AT @
1 A - P R AR B B A, B R SOKEE S Y L AR SOC A F 26.03—110.09g/ kg, SFHIE A
65.46g/kg.

R2 TEEGRER ST

Table 2 Descriptive statistics of soil intems

Bl kit R/ME R AE FEE brifi2 S R
Data Intems Minimum Maximum Mean Standard deviation Coefficients/ %
SRR Cl/ % 10.15 28.20 18.82 3.62 19.22
Total dataset Si/ % 51.04 65.21 58.50 3.03 5.17
Sa/ % 11.20 34.53 22.67 4.66 20.55
SOC/ (g/kg) 26.03 110.09 65.46 14.27 21.86
BD/(g/cm®) 0.87 1.44 1.16 0.15 12.60
P/ % 41.34 67.02 54.45 5.22 9.59
SSWC/ (em®/em®) 0.32 0.67 0.48 0.83 17.19
P./% 40.67 64.00 52.17 4.87 9.34
Pye/% 0.19 6.94 2.29 1.46 63.61
FC/ % 24.09 65.08 46.83 9.77 20.86
K¢/ (mm/min) 0.25 3.94 1.64 0.82 50.00
AR Cl/ % 11.29 28.20 18.82 3.69 19.62
Modeling dataset Si/% 51.04 65.21 58.47 3.04 5.20
Sa/ % 11.20 32.95 22.71 4.63 20.90
SOC/ (g/kg) 28.85 110.09 66.75 14.16 21.21
BD/(g/cm*) 0.87 1.44 1.17 0.15 12.91
P/% 41.34 67.02 54.60 5.60 10.25
SSWC/ (em®/em?®) 0.32 0.67 0.48 0.88 18.13
P/ % 40.67 64.00 52.12 5.07 9.74
P/ % 0.28 6.94 2.49 1.52 60.87
FC/% 24.44 65.08 46.71 9.92 19.74
Ks/(mm/min) 0.25 3.94 1.70 0.85 50.00
g K dE 46 Cl/% 10.15 26.26 18.83 3.48 18.48
Test dataset Si/ % 51.47 64.75 58.58 3.03 5.17
Sa/ % 13.48 34.53 22.59 4.79 21.19
SOC/ (g/kg) 26.03 88.35 62.30 14.23 22.84
BD/(g/cm®) 0.92 1.39 1.12 0.12 11.02
P/ % 47.94 63.00 54.09 4.23 7.83
SSWC/ (em?/em®) 0.36 0.67 0.48 0.72 14.92
P./% 45.21 62.33 52.28 4.41 8.44
Pye/% 0.19 4.81 1.81 1.19 65.59
FC/% 24.09 61.94 47.10 9.53 20.23
K¢/ (mm/min) 0.36 3.20 1.52 0.72 47.37

CL: Kk Clay; Si: 180 Silt; Sa : #04% Sand ; SOC + G MUK Soil organic carbon; BD . + 125 Soil bulk density; P FALBRE Total porosity ;
SSWC . eI F 5 7K &E Soil saturated water content ;Pe: EE LB Capillary porosity; Py : BB L E Non-capillary porosity; FC: H i) 5K 4
Field capacity ; K¢ . IS 7K R Soil saturated hydraulic conductivity

2.2 N[ BE MR IR BRI 2R BTN

AT BEHU K, BD P ,SSWC, P, Py il FC AER AMERR H3ERK RE T IF AN H AR, R RS AL
DX AN )25 B AMEM K BE T ATV (3R 3) B T B AR AL IS SR8, B 25 F8 AR MR {5 45 a3
FEFRPR AL B IR 25 515 T A R B I 25 551543 1 D,(0.9633) >D,(0.6136) >D,(0.4465) >D,(0.0591) ; 545 b5
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JIT o5 A R E MK N . BD(0.1714) >SSWC (0.1651) >K(0.1410) >P(0.1396) >P( 0.1353) >FC( 0.1283) >
Py (0.1193) Rl ARSM35 B2 D, I, BRHERR K BE 1 8455 BD, SSWC, K R A DA Mk b 47 7K E 7 1) DG 5
E (=LA

£33 TRKSTEBOERFEKENEEITN

Table 3 Comprehensive evaluation of Betula platyphylla forest water holding capacity with different stand densities

£z E RO Stand density

Index Weight D, D, D, D,
Ks/ (mm/min) 0.1410 0.0005 0.2666 0.5001 0.2328
BD/ (g/cm?) 0.1714 0.0006 0.2699 0.5724 0.1571
P/% 0.1396 0.1999 0.3282 0.4715 0.0005
SSWC/(em®/em?) 0.1651 0.0006 0.2678 0.5607 0.1709
P./% 0.1353 0.0005 0.3206 0.4626 0.2164
Pye/% 0.1193 0.0004 0.3552 0.3632 0.2813
FC/% 0.1283 0.0004 0.2456 0.3142 0.4398
2541941 Comprehensive score — 0.0591 0.6137 0.9633 0.4465
254 HEF Comprehensive rank — 4 2 1 3

5T X 0—20cm ,20—40cm 1 40—60cm )2 A4 - 358 Joit 25 80 0 ] P+ M8 i sth 4325 (TR 2) vl LR HY
SRAE T AT - RF 47100 55 79 b 338 0 Ml 20 (MY RO RS ) E R EIR B A B B S . R, R
P AR RTINS BE K BT A - REVE R 4 ARSR B PTFs R R TN 14 K
100

10 T2 /em
. 0—20

+ 20—40

90 8 70 60 50 40 30 20 10
WKL/ %

2 MREXTERMAER
Fig.2 Types of soil texture in the study area

2.3 AHFSE PTFs AT £ T

FACHFTT R, 18 K 32 Z Rkt 5 04 52 i HL R i T AT B i et 56 110 TR #2840 50 ik
X X* In(X) e U ASTEAb B ; i Hh AR B K ARFEN In (X)), fEHAF G IS o0 A B4 B S i) i AR -5 4
A Pearson AHOCHESIHT (1 3) | SR AR B 55 4% dat A DG B e TR A i A 2K

X 11 A B TS AR E 1T Pearson AHOCAHT (& 3) B, #F 55 AR XS 1,36 X FAHC (P <
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X X2
Ks %k *x *x kA ok ok 1.0
Cl |-043 *k *k *k * * -0.44 * ** ** * *
Si [-0.52 -0.041 wk ok - *x ok *k -0.52 -0.042 % kk - *k *k *x 0.8
Sa |0.68 -0.77 -0.60 . G . & E53 G 0.66 -0.74 -0.59 . 53 . 0 . LR
SOC |0.76 -0.36 -0.48 0.59 fot] . Ao b . 0.72 -0.34 -0.48 0.58 fod . i . b . 0.6
BD [-0.66 027 0.47 -0.51 -0.58 L3 B €0 G -0.66 0.26 0.47 -0.50 -0.57 G BN O L .
P 1039 -020 -0.25 032 033 -0.55 .-. 039 -0.19 -0.25 0.33 036 -0.55 .-.
SSWC [0.30 -0.10 -0.15 0.18 0.24 -0.53 0.62 . 0.29 -0.093 -0.15 0.18 0.27 -0.52 0.63 . 04
Pc 037 -0.19 -0.22 029 0.29 -0.57 0.96 0.63 0.38 -0.17 -0.22 0.30 0.33 -0.56 0.96 0.64
Pye | 0.14 -0.075 -0.15 0.15  0.18 -0.074 0.37 0.094 0.098 0.14 -0.074 -0.16 0.15 0.20 -0.077 0.35 0.11 0.087 -0.2
FC [0.35 -0.13 -0.30 029 0.35 -0.31 0.15 0.15 0.14 0.051 0.35 -0.12/-0.30 0.30 0.38 -0.30 0.16 0.16 0.15 0.077 =
Inx e Lo $
Kg % kk *k *k * *x * *k . S
Cl |-041 £ -+ B+ * 10.032 L 02
Si 1-0.51 -0.055 22 . €53 0 e -0.29 -0.036 e
Sa |0.68 -0.71 -0.60 . ** b o i 0.21 -0.029-0.034 o] .
L -0.4
SOC [0.76 -0.34 -0.45 0.58 *+ & 5 . 0.13 -0.014-0.022-0.013 &
BD [-0.66 0.28 0.46 -0.50 -0.55 il R hid -0.66 0.060 0.22 -0.22 -0.11 o €3 63
P [038 -0.21 -0.24 0.29 0.28 -0.55 .-. 0.19 -0.029-0.041 0.12 0.19 -0.16 Gtk 0.6
SSWC |031 -0.10 -0.15 0.17 021 -0.53 0.60 0.034-0.0048-0.039-0.034-0.017 -0.20 0.042 -
Pc 036 -0.21 -0.22 0.27 0.25 -0.57 0.96 0.62 0.23 -0.030-0.030 0.57 0.12 -0.26 0.28 0.17 b -—-0.8
Pxc | 0.12 -0.061-0.095 0.12 0.12 -0.040 0.34 0.088 0.091 0.13 -0.035-0.069-0.034-0.0054-0.10  0.23 -0.037-0.031
FC |036 -0.13 -0.30 0.28 0.30 -0.32 0.14 0.13 0.14 0.020 0.35 -0.022-0.089 0.12 0.098 -0.31 0.22 0.045 0.20 0.082 -_ -1.0

Ks ClI Si Sa SOC BD P SSWC Pc Pxc FC Ks ClI Si  Sa SOC BD P SSWC Pc Pxe FC

B3 STHREXNEXREER
Fig.3 Correlation coefficient matrix of various deformation forms
CL: Kk Clay ; i ¥HE Silt; Sa: il Sand; SOC ; 4+ 38 A HLEE Soil organic carbon; BD: 13 %5 # Soil bulk density; P; 5 FL B J¥ Total porosity;
SSWC; R HEAIFNE /K Soil saturated water content; P, : BAFFLEREE Capillary porosity ; Py : IE B4 FLERE Non-capillary porosity ; FC ; [ ] #7k
1 Field capacity ; Kg : T30 F1 57K 3 Soil saturated hydraulic conductivity; # ; P<0.05; ## ;P<0.01

0.05) ,19 W ARFIK(P>0.05) , HP K5 Sa(0.68) ,S0C(0.76) ,P(0.39) ,SSWC(0.30) ,P.(0.37) ,FC(0.35)
W R EIEMHERKR, 5 CI1(-0.43) ,Si(-0.52) F1 BD(-0.66) 530 H#% i & kLK &R K32 SOC(0.76) ,BD
(=0.66) Fl Sa(0.68) MR A,

AR DU RN ST ] 7 A RE DG PE BB, B 5E InK 5 10 Rl A S BB IR IE R (£ 4) .

AT 2 TCE A WA ST, A5 InK R A S f 22 [ (4[] 09 7 782

InK=-6.237+1.011xInSOC~0.255%e™ +1.041xInSa

2.4 KA PTFs BREIFESEZE RXT LY

SRARFE T IR B R AR R SR FARER AR K5 R e AP T =2 ) A B 2 6 3R, AR BUIIF 9T [X. K G 4
25 )% , P Weynants A 24 .Cosby AL .Campbell FERI2) Vereecken #1127 Jabro A1) Julie 4
216 A PTFs FERIRIFSE X K HEAT 0 B e ik 3% 5,

28
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x4 BWANTERETEER

Table 4 The optimal deformation form of each input variable

iy A\ e InK iy A InK

Input variables X x2 InX o Input variables X X2 InX et
Cl/% % P/% Vv

Si/% v SSWC/(em?/em®) vV

Sa/% vV P/ % Vv

SOC/(g/kg) vV Pye/% vV

BD/(g/cm?) Vv FC/% Vv

Fele V7 FoRii A B B AL R 2 AR A S 5 K MG P 3

x5 AHARXAN PTFs HEERRER

Table 5 Expression of the PTFs estimation models used in this study

Ay i A AE PREIR KX

Model Input variables Function expressions

Weynants Sa BD .SOC K = 6.9444%0.001 xe C8-2927-0.0794x5a~1.9639xBD+0.019250C )
Cosby Sa .Cl K=0.4233x10%"1%xSa—0.0064xCI-0.6

1.3 1.3xb .
1<‘V =6.851x (E) XB< —6.88x0.01xCI-3.63x0.01xSi-0.025)

Campbell BD .Cl
b= (e (—-2.5%0.01-3.63%0.01xSi—6.88x0.01xCL ) ) 0.5 +0.2xe (0.133x8i+0.47x7CIxIn2 Ce (-2.5%0.01-3.63x0.01x5i-6.88x0.01xCl ) )05
Vereecken Cl\S!l \BD\SOM Ks :6.9444X0‘001Xe(ZO.62—0,96><Iu(,‘l—O,()GxInSa—OA()xIuS()M—S,43><BD)
Jabro Si‘Cl ‘Sa \BD K.v :6'9444X0.001Xe(72661]+0,687><1n5i+2,]362><lnCl*2,2498><BD)
Juliau Sa K, =0.0153xe (0-091x52>

SOM . +3EA DT Soil organic matter( g/kg) ;b: SRiRA LA

HY 7 AT 8 TIN5 S B 6T L 1R (1] 4) BB AURE BEDPAl (32 6) AT, U B R AR B/ MK IR
4 : Cosby #5781 (0.608) > Julia #57 (0.598 ) >Campbell £ (0.529) > Vereecken 1% (0.336) >Weynants & %l
(0.315) >Jabro 574 (0.308) , Cosby %I R*fir K, wﬁ%ﬂ;-ﬁﬂ PR A AE A S I BB T X SEEL, Cosby
F A Campbell B2 Y | Vereecken 15 Y 5 Julia A5 24 T ] 2% S & BRI A B O £k y=x, Horr, Cosby fi 11 5

F6 LHMHEEERNEEBETR

Table 6 Comparison of the accuracy of the seven methods

N o Weynants Campbell Vereecken Jabro Julia 5T

A b

e s Cosby o o o - P PTR BN
Evaluation R . .
ndicators Weynants Cosh del Campbell Vereecken Jabro Julia Mean This research
mdeators model 0sby moce model model model model PTFs model
RMSE/ ( mm/min) 0.030 0.740 0.281 0.576 0.135 0.156 0.320 0.011
ME/ ( mm/min) -0.003 0.062 -0.024 -0.049 0.011 -0.013 -0.003 -0.002
MRE 0.521 3.653 0.226 0.678 3.634 0.689 1.567 0.077
R? 0.315 0.608 0.529 0.336 0.308 0.598 0.449 0.702
AIC 287.869 616.956 344.154 550.367 140.330 176.276 352.659 117.889

RMSE : ¥ 77 #i% 2% Root mean square error; ME ; F-3J1% 2% Mean error; MRE ; F-J A %1122 Mean relative error; R? : o5& R L R-square ; AIC ; 73

= EEN Akaike information criterion

Campbell B FUINAE A =5 F SEIAE ; 10 Vereecken BRI Juliod BIAY | T 45 5 S04 007 (28 B4R y =, H ME
Y/INF O, AR LT A A A - S2 R, PRI, DA DO el s 50 0 ek SR 4 2 | 494N 30 T 0 22 b X Y K
Weynants £ 7 Fl1 Jabro A5 7 (1) Ak 55025 S B b A0 F A7 11 BT 3 A9 D0 A A 84 | o rp Weynants A58 780 Fi U {5 RMSE
(0.030) F=/]>, AIC {E(287.869) FARK , BRI S Z5 0 A M (ST LR 3= TR, RONBORESS . (B 5ARESE
S PTF AR RUA HE |, Weynants #5750 TR0 2% S 28 HORE B 0 G, D IH BT 2 PTFs A7 ASBIF 5% X 4 340 A1 2K R
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Fig.4 Scatter plots comparing estimated and measured values of soil saturated hydraulic conductivity using seven PTFs models

PTFs . 1 384% 3 K%L Pedo-transfer functions

3 e

3.1 AROREEEXS e KSR AR A4 R AR

TIHESRAEAR TR DIk 2 5 B AL R A8 S R B0 AR T - MR AR SO K I SRR R A
(50.00%) X T AES CL 7 A B b IS b PO A A 06 8 CL 3 S5 1 i 1 ORI B £ T, 2 5 A
HEREKAE S IS0 13K Iy PE T 2% 8] 43 A RS AE ] 1385 50 2 1B A8 57

WFFERI | K fELREAE PR 732 8 AR 8 I 52 BRI R ) 55 BT M) T Reng R, 7R BEAR T 25 0F T A
TG RSB RIS R A, B IEASMEAL KT SR . FHLLZTR T AEAR ST B B RE A RUIR AR
AR ], AR R R A KSR T, SRR AR R 00 5B RE Ty, LA LR As A B AL B R AR T
LI SRR, S TS SR A ths B SR ORISR A R TG R
FOER RN I3 fife , BRI K S0 FIFR I BOPRER 3 e LA /K IRIR IR AE T o SR, bR 4 88 b i e — B R
ARG ] B8 5 8O ] PR AR A 52 B , S B 38 10 o RAE TS , HIEEs i T 5% i s R,
IKAPG B RREATRE ) T e, S BOR R (R (1 SR MERE TR | HETRTH 55 1 3K R FRRe 0 . Zr b, AR
FIAR I B (600—900 B/ hm® ) BERE AT R PR FRABL I ) AR 1 25 18], 395 AR 736 J2 B0 e PR AR MAZE DB RE ), 18 ok
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IR B 05 15 AT | AT B DR AR /K R 2 D BE I A R 5
3.2 HIEHLFR bR OGP

H ARG SCAT N, 1 K RETE— 2 B L R MR Rk PERE . 78 - iU & it 2 v BD P SRR 5 K,
Z IR B AR DR | X BB R R A & B i A Rk RE 1. M et A itk — 4B R T AR L
AR EAMER SRR ML 118 K5 BD Z [0 S i 3 A SC 2 R (P<0.01) , TAT S + KR TH )2 K&
[) 78 S5 S FLRZ il U ZR (A F ST EDIE 13X — 258, X2 8 BD E 2w 1 e oki i) S SL 2 5 . BlE BD (3
i, SR BT KOMELLAGE  FEIE K, HISSMHRKBE ST, RAN , AR5 K5 PR P S it 35 IEAH G
KR, 5 P IEHXEKERARRE (P>0.05) , MXBHARSE AN K5 Py B35 (P<0.05) IEMIE, 5 P &k
B3 (P<0.01) G, T RoX Fh2s 53l fig 5 0 b BRI 56, KB £ BREHLZE e FL B, PR IRAE B FL
Bt i) 3 1, AT /K A () 3 RS sl 10 L K5 3R Y ¢ Si 2B AR 3 R 96 56 R (P<0.01)
D& N CLAVE R —Fh H I EE Y I , Re s i 382540 . B CL &R e A AR BUT 1) B3R m A o, +
HESLTRIABEZ B, 0 T 0K B A S oK RE i R, MR, K S 3 Sa SR E A
FHIEMKKR(P<0.01) , ML Si FEEEIN S & EARRT, eSSBS, RFLBRD , S BUK T A B
AE TR A SR PERE R R ) ABFESE R R K5 SOC & S i 3 IEMI £ 52 2R (P<0.01) , Zema %1
S A5 B A BILBE S )+ K F Rt i S 8, & B 13 SOC 8 i mT DAGE iF + 1
AR T I e A AT AL 1 R e A R AR R A SR | S SR 1 B B T - LR
(TR BRI K, eleate - S 4R K1 [T, SOC A 398 PH SR A i o B2 i 45 ) o, L 2 s I g g
PR A HE P SRR AT L, IR1 924 8 KU AR R K PR BEAS A FE 40 B, X1 L4 ) 26 A 98 W K S5 A ML
J R A FR, AT 0L K5 A T A AH OC 5C 2R T B S F 5T IX 3k A Al 2| = b R 2R Y AR [R) o,
R, ZEHR T K5 IR AR I ) G R I, 75 258 40 % Rt 9 X s ) LA SR RS 5
3.3 RI[A] PTFs BEAVTINAS B2 53 BT

ABFFEEERT 7 AR [A] PTEFs A5 BUFE 2 Hb X ) K A B ROR AT 17X LA Ar . 45 R 7R, Cosby AL
Campbell £7 Vereecken H7 5 Julio BIRYTE7Z ML IX (1) K AG 5 A HANTE F , 350 0T BB S T 3 S AR 7R iy BE B A
g AR XN K B2 mi A =9 & . Weynants il Jabro #5550 A4 £ B8O R AE AR B0 R B B ok , X nl fiE
JEH T KA R 25 | AR 0 25 [0 28 St S 2 A R R AL RIVE s 5 . 4R T KA SROR AR T R 1+
T AR I TE S HAE R TR FH 20035 M /W ok e - SIBR TR A8 i . R Z 08 46 A 01k 51
BRITAYZE & i 255 SOC, BD , Sa VE M NSt H#EST. PTF AR AY 2 A8 R AR A 55 X 38 ) K Al B p R o
I aE P

JUEARMGEAE PTF A A0 B S T kR (H AR PR R St (9 3k FVBE R (%) [m] s, A 7 = 400 L )
AR S KR, (EAF R B, AT BRI RS 36 B0 24 284 Bt 41173 2 A B, 0 SR A A 36 45
FBEIOCT PTEF BT GE AT RE A W52, I, 7SR B PTF et ferh , 75 22k 17 B ik,
PIBR AT E PTF (R E MR Sk AN ABFSE dr i PTF B AT AEAGE HI T S mir AR Bl 45 4 , % T HAE
F A JUAT PR A5 P , AT 5 A e 0 — 285 94 S b 0 AR Ak SR T AR A

4 it

(1) TG (K, 2L BN 0.25—3.94mm/min, -3 H 1.64mm/min, R FIRAL X FRAF
T IERKAE ST T A SRR AT LR A VR, S5 R, KA PR MR K BE 1 A% O FE AR, HE B
AR YRR BERE IR 600—900 B/ hm B, AR AERS K HEE T K PR TR 25

(2) i1t Pearson HIZEMTHE /R T HHUEA KR (K, ) 5 - B E BT 22 [0 1996 2R . K SRR Rk £
B E 2 A7 TE i I ORI DGO &R, R W 9 S I 2 v T RE 2 I 55 R K BE 1 . K S0 A HILA A
FIFEALBRE (4GB LB B AR B TLIR ) Z MR B B 0 IE A E R | R IS M A L A
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BT 8 DAL FLBRE 38 i B 14 s 38 A9 Sk PERE.

(3) T HE— ARG LI R TR AR R R A5 ds T 22 Je 2k 1k 1A oA 7 s A 1 P HE R AR
UCLEARE LS A T K AR AL 18 pR A, PR R T LRI A GRS (K ) 5 A E A HLAR & 5 DL R DR
FEZAREECR,, WA, AR LR R

InK;=-6.237+1.011XInSOC-0.255xe"” +1.041xInSa , R* =0.85

R F A 7R T SR T K A K R R DR 3R 5] 4 PN 7 SRIR [T st S AR 22 L AR AR R SR A MK DR
SR D RE R ITAG A BB AL TR rgR
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