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The Evaluation of Grey Predictive GM(1,1) Model
Applied into Soil Particle Distribution
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H RITEB PSSOt - SRR G RS iR FARRI SE A E 2 S
ME 5L Skaggs ¥ AfRPYTC 2001 £ ( Skaggs et al.,, 2001 ) fi 1) L HER{CER(E 2 #E5R
R [ERRRICESTYE (Silt) ARG E 73 EERHT 70 Yol & iHEUC R I PHIEIER 2 » [NFs
H AT Skaggs <5 A5 HIFPRLE I3 i FEHIRRAL 2 FEHIRS e RZ (1 A 1R R TR Bt 22 -
ABFFERAMFES L TP 222 {8 H BRI A M GM(L DERAL (il GM(L, D
) AT T SRR A TRT AL » AR HE LR RANE P REAE S B b Bt Skaggs
FEBREALE TTHHIRE I B ELEE - ARWZE8BT GM(L,1) BAIRR 77ERDE (Sand) +

B2 7Pl Skaggs #EBRIEALE St - HLERHY IR (B> Skaggs FEBRIRAL - A
FFFFEAE R P E )R B R N A 3 SR R S L 2 (R BBE RS 300 R -
FHEE & GM(L,1) AL FRl - 1 ELREE 2 (RBA G0 » & LIRS iR
T2 FRARR A ek D (R3S » AHITFE TR 383 Skaggs AEBRIEAIAE T BB ANIITIE
(Silt) T 73 ECaE 70 Yolic & UM - HEAS R 82 Skaggas 55 A ( Skaggs et al.,
2001 ) FrfS i SRAHIE o

BABEET - Skaggs #EBRIH - GM(1,1) HEAL - TIERI{C MR » Ve

ABSTRACT

Nowadays, there are few studies abroad and in Taiwan on models for estimating soil
particle-size distributions. Only Skaggs et al. (2001) presented the empirical model of
soil particle-size distribution. This model has a large prediction error when about 70

percent of the soil is silt because the model needs to be improved. In this study, 222 soil
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samples were selected from several sites and the Grey Predictive GM(1,1) model
( GM(1,1) model ) was used to estimate the particle-size distribution of the soil samples.
The GM(1,1) model can be compared with Skaggs empirical model to point out the
unfitted conditions of the GM(1,1) model and their accuracies. In this study, the
GM(1,1) model was found to be better than Skaggs empirical model except with sand soil.
The coefficient of uniformity from the smallest to the largest was used to distinguish the
different types of soil and found that when the coefficient of uniformity was greater than
300, the GM(1,1) model made good estimations. Also found was that when the
coefficient of uniformity increased, the accumulative absolute error of both the soil

particle-size distribution models decreased.

Keywords: Skaggs empirical model, GM(1,1) model, Soil particle -size distribution

model, Silt.
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+ B8 K7 1% /3 {fi (Particle-Size Distribution,
PSD) & B Bz 4R s 1Ak B Bk 1R PR
FLRRE > 4 - KPR HRRE (Water Retention Curve) fz 7
ARk J1{E 8 (%8 (Gupta and Larson, 1979) -
Shirazi et al. (1988) FR¥ (EANF LM HAH
rp e - SRR B (IR > F5 22 PSD [ FEH]
B o A R0 LIRS iR 4 IR AR T SR A E
50 P e TR S 2% 20 ot 4 48 v TR A8 40 1 1
( Bittelli et al., 1999; Posadas et al., 2001 ) » FI|f
TR AU P AROR SN [l PR AU AE 55 O - Bittelli
S5EAAE 1999 FZEHURS i BB IR K]
FEHE( Power )[FJHHAIBRTRA » 132 B — R AlHE
FERERARLIS /i) 2B i > 3R A = (A7
B MRS AR 0.51 £ 0.15 pm J% 85.3 +£25.3 um
TR R £~ VERD B WDIIHERE /35 0~ 11 ~2
e 2~3[H-

T HE) PSD R 3% £ A DU BUR R
(Lognormal Distribution; Shirazi and Boersma,
1984; Buchan, 1989) » Walker and Chittleborough
(1986) Fon HHEt T REFE 4 BERIRE PSD FHHL
(Bimodal PSDs) o Buchan et al. (1993){¢ &Y
PSD ERIAR L S T [F] T B RE R » 5 S
Il PSD FRAUEERATA AR 7352 tbg + 3.2 PSD
AR 90%[ % 2 4 (Variance) o Shiozawa and

Campbell (1991)Fg Hi A EE I HE ST B I (Bimodal
Lognormal Model) fig#f 58 PSD £ A% (£
HERG IR - HATE R 2 B2 R C AR R A R A
JE= » 4 : Fredlund f& % (Fredlund ef al., 2000) ~
Gompertz 1&EI(Nemes ef al., 1999) J; Skaggs &l
(Skaggs et al., 2001) -

Buchan (1989)#& i 11 PSD =% #{URE]
1B 3% 72 LA RE 28 % i) 7 2 1 1€ (Geometric Mean
Diameter) J # {n] 12 % {f 7= (Geometric Standard
Deviation) 25/ » 401 : TIEFRERIF A N2
(Mean Size Parameters) 7 B{ & 22 ¥ (Spread
Parameters) - {Hf& Hwang et al. (2002)3% 5 1 1#
("] PSD & B ORI 8 /A (FJIRF 2 - 38 2 A fm]
M at 2 BT RE 48 G e 1Y T BB OK TR M A 3
{E » 41 : Buchan (1989)#$3H H 5 —4 USDA #5f#
= f42(USDA Texture Triangle)n] i fiAHi uft 1

ZHERY PSD & F}eNemes et al. (1999){f 1-1# PSD
B A G YR ANE P4 PSD & RHPRE Fr
F & (Procedures Compatibility) » Nemes et al.
(1999) #% Bl % 8 4% Pk N 6 12 P (Loglinear
Interpolation Procedures) N §E 1F H 1 58 & Bl &
oo FEHEHET G B ) BRSO NE Y] PSD

NF] PSD AU A5 B P g 52 51 1 A R
#H(Soil Texture Classes)fz 1 HfL + & 215
%> Buchan (1989)f5H; USDA #H# = Az Silty
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Clay ~ Silty Loam 3@ > FI| F #f U &R PSD #5AU
TR - (HRREE HEEPRE L AUR A 2% A
Dit6ifiE - Ferdlund et al. (2000)Z% 4@ HifE
R bE LRS-+ & BRI I A AT R
HEVERE -

A1t PSD MRAVK LB MERER TR CASAE £
SRR AR TR TR > A - Buchan er al. (1993)
Kz Rousseva(1997) » Buchan (1993){&AH52 Fg M AY
WA SR 7 71 {6 PSD BRI © DL E RS
F A e A R ST EPREH A gk Hwang et al.
(2002)Ff7 A1 » &I PSD AV H i HEH AR R
AXAT4ER PSD ALES TR - (HE » /E PSD &
HUPEBE b B G 18 R RE & 1R A B 7T - [RIIE
Hwang et al. (2002),2Hf5¢ H 17E ZEHEAAR AR
AXHIEE PSD AU ACAIEIIE R i i & 23
HE PSD - 5T+ S R B A R RERUREE
T o

B LTI TR KT
P BCAE N [F] Y B 0 R R L 1 S S
fRHIE - Hwang(2002)F% [ #F(G LT 7 {158
RS i MG (LU T i PSD A5 4)ARisE
(Ability) , #: Jaky Model ( Jaky, 1944 ) ~ Simple
1989) ~ Offset-
Renormalized Lognormal (Model Buchan et al,
1993) ~ Shiozawa and Campbell Model (Shiozawa
and Campbell, 1991) ~ Gompertz Model (Nemes et
al, 1999) ~ Fredlund Model (Fredlund et al, 2000) °
Hwang(2002)FI[F DL E 7 {EBAIRE T AR £ A
o 00 (] AR T KL A8 43 {fii (PSD) & K o
Hwang(2002)%¢ 7l B 1 REAZ 25 1 R EY
RO o B HAth PSD R AU EERIFEFH A -
Hwang(2002) {5 FH 24 {687 -5 18 2fc P b 1 s 2
e i D> 2 B H R AR o AR 3
{EfAH B YE(F #RE TR ~ Cp #GGTHE ke AIC fE )
Y28 Fredlund BATEHSAES 53 L PSD
BRHA BAFRIBEESCR » B T RIRE &
§ /7% Fredlund BRI ERER(E: - ANF5EIR
FH o = 2 H U R R ALE MR EE Silty
Clay - Silty Clay Loam - Silt Loam » {HENER®
545 Sandy Clay Loam °

Lognormal Model (Buchan,

ZLREANQODEH GM(1,DIEAETTH)
W) BRI iET G > H B T R
RESH LIRS 2 85T > i E R %
TR B R R R - W - IR ~ 152)
TR AR AN R > BIERFSRG
FIFH GM(1, DAY Bl Skaggs #EBR IR AT E REES TEHE
B o [RIE A Fe ok g vk DL 38 SE ] RE - 3
GM(1, )R AU PERERR H B SEHE R -

KA B R e BT R FE B 1989 HFE4R
o RS K EE A A v BT S1
(F—1E 3 77 > BRI = ~ U R
AR A AT AP o3 77 R - i — i
53 TR s AE e HoEE N g A
HEASE AT EYIGRA ISR > ORI 82
THERR ~ 8 — i o3 7 A2 AR AL E LU
G375 BIURBES K53 T3 R » ARAR R Fod iR
RE 01 GM(L DI EY RIS F— e — 48
B2 Wy TR NI IR 7 3 7712 (BRERHE »
1989 5 BRIREETE N » 1999 ) o K ERBEES Zft
B TERE S ANIARER BB » PREVE R 77
U B — PSSR R PSS » T AR B 7 KRBT
Loy 24 Bk ( Accumulated Generating
Operation, AGO)F1. 2 i 4 Bl (Inverse Accumulated
Generating Operation, IAGO ) FRf# » FI| ZN4E
BN 77 - R R BR R PR B - TR R
(R B A B SRR > T SRR RTS8 I A o
FPAER I A RRTHIRAS1] » H EH RS b i %
(KGR  ( BESRHE » 1989; Chen et al.,2000 ) -
AT GM(1, ISR TE ] F B R B e 91 i
EEIBAETTEE - & GM(1, DA ERE(L K
FroER7E A R BRI 25 » N s
(e VU (BB (L, 1990; Wen et al.,
1999) » FFHE/NFITIE » KIG—FEE IR
Hra kb DIFFG R T E IR EER - £ 4 At
6% » BEZ LT T — BRI - (PR E A
B EzF—E g h R EESE  RLTREARE
ol Hhmamaiay - s K EE fAgE
RURIRE Fr AREM B (B TERRAZ R AU N » #8 DUBR
FRA TG & > v BlhaSesE I 2 i i — (8 %]
U B PR RS > e T R R
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e —HEEREIE > 77 SRR R
RERE > T e R M RS T T 5 B B
15 P 911 B TE 0 i P 271 e £ 00 3R 722 43 AT AT L
B > FISRFFERE S50 Bl A EAs s e il
B RS 1 R/ N SRR A2 A B ( SRS A -
1996 ) o GM(1,D)RALZ #RIRH a (HFR
(% Fee S R LR BY » TR7 A2 (R B b (B HIL2RE
ZEHEHIR I B 3 R AR E a (A A/ N A2 0
AIRME > R KFEE GMA, DR, ZER(RE a
EEEHIE R AR AEE MR (BF5RHE
1989 : BREREEE A > 1999) » GH Al 73 25
B T REF RIS A KA W25 [ S 5
&2 5 (Yeh and Lu, 1996; Lu and Yeh, 1997 ; £

LR - 2001) » % a fEHEERT A G
Wﬁ@ﬁ&ﬁ WIFRPE R EERE » 1H o 575 A28
BAIR . -

INFSE AT Skaggs 55 A( 200)FE HATRIFE >
MRS BRI R CET IR R RIS T0%H ) - Sk » gy
AARRHIREESR 2 - B8 T RE A(2001)# 2
GM(1,D)RAIVEREM /AT AL AN EHE o IIE - ASHF
Fean LRI GM(1 DR AUAEL TS 7 i Y T8
0> DU L PRI A R SE R M RE ST AU £
BRI IHATE(F - M8 Skaggs FEBRIEAEETTH
RS T A ELEL -

~ BRTS AR D

ARRFETTIER I BN RAEZUZ (1989) firfd
f GM(1, D)5 A8 Skaggs % A (2001)Ffro Hif 1
FRAL{SE RS i AR A 2B 1T = RO {8 A A
FERZHIELHE o A5 £ BHRPRLAE AT h ) B RGE
fifi 79 73 Fo o B {EE (RGP - AR E —
AR AL TR - g (AT LA
REDBEIEREE T SLFF A BES - ik
K FE € B2 8 R ER AL AR L 2 1 1 SR AR
AT TTEHING R AR VR TR - i
18 —E R AU 2 FE A L P B DL BN d & TR
i) - BRI M e (- o

1. Skaggs #EEHIEEY
Skaggs % A + % B R G (AT R1E o

T T YIRRSERIER > #i55 Skaggs KEER A
( LUTfEif Skaggs AU ) -
P(r)= L (1)
1+ (ro) —IE:xp(— uR‘)
T ©)
)

FER(DHF > Pr) & BERE FAERIS IV 1 IR 22
FOBEE I EALRIEEZ > 1 2 Pr)EHER
R > BEALRE mm o 7y S R L Bk
TFR > BATE mm > i ¢ f u REHEIBE > K1)
FEE I — (0 S W5 S5 11 T 5 A e o 110 £ R 1
BRI « MR () 2B Rl
(1 5 > BRI  UETE r > 5 >0
I ELEREAIERIALE ry 20 B REET H 43
it Pry)>0 © 5= ST 1y > IS LA
A e FT Pl )> P(n) » EATREARFF STERRBIR
B BRI | o Bt o LRI FEMICE » — oo B

1o BR1T > M ESBL A (O IERE AT S 6 75
T — {8 S E ELA P -

K (1)/2 Skaggs KCER I FELREN i L E 37
B > R R ARRERIAS ¢ BARIERIGHY - B
Inu BEHE :

o 1 .0
_ 0O —volo
Inu+cn—10 =] ElnﬂlL% F>7 ()
) -1
0 0
0 Plk) o

SHAG PR AR P, ) B & WAL A 4316 1 S
T A AR P) B Py) » AT LB RA(E 5
FEt o ECTT R T - BTEE s — R
(IBB ¢ Fou o B ¢ K u BRI R

CZaIY s (4)
w
Foou==v"PuwP . ®)
L L
Hifts y=In Pli) , w=In Pe) (©6)
L L
P(’o) P(’o)
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a= ,
n=h Ty

In
n=hn

1> P()> P(1)> P()> 0. 1, >11>7,>0(8)

SRI > FRAF AT LRI P 201 bt - Bk £
SERIIEN - YR P(,) ~ Pr) B Ply) B3
B BH ¢ K& ous HfP()>Pl) K
P)> Pr) « AT » R(S)TE B B IR BB
B Hou B E B (real) ©

u=—v"Pyk = |v|1_B|w|[3 ............................... 9)

SH BB R IE 1 ELES BFBY o SR - Bt
OB EE e EE o =u+iy » H
i=N-11f y RAHEHEE 0 1) o FEAZHI - F]
Fil o' =+ iy BTERSY » Re(w)=u » I07ERR()
R - HNE I RS S —(H
FRERAEE w41 F AT

= (— v)'_B (— w)[3 = |v|l_B|w|[3 ..................... (10)
H i (9 B 2 (10) &R AT SRAFAEIRIY u f -

2. GM(I,])*E*'J

IR P B SRR (1989) TR -
b TR GM(L DAL F AR GM(1, 1)
T T FEY S PR BB o 2 IR SRR
FI H SBR[ N B3
11+ GMONHYRES o DR » GM(1,1) S 2 —
I, — P72 5 R o SHEFTICTE GM(1, )i
RITEIRG » IS KA M MS R I8 ELAS 0
~ 1B TR R TR A RS K o

42O 2 EEarR - Hep x0() 24
f -

)= (0010 xO)) (11

OF i ﬁ?WEWUAG»@%% e

Mﬁﬁﬂ’%x = (:00) xO@).....xO(a) 7
473 O S B B R

e xO() = 5 5O0), Ok =1.2,..00m

i=

i H 20
fiei » Hrfr

200) = 0.560®%)+ <O -1)) Ok =23,...0n

— xR mEER Oy

it 208 ORI RIS TR D T AT {5
GM(1, DIRRIFI IR 7 TRt -

O+ azOk)=b, Ok =23,.....n .......(14)

q = k=2 =2 =
(r-1)5 20y
k=2
.................................. (15)
5 x00) 5 206 - 5206) 3 200 0)
p=k=2 = =2 = >
NN VA nE )
(r=1)5 20 - 55 00 F
.................................. (16)

Horfr a RERBE - b RAFEREL - 33
% GM(LDFRAL » 5K Hy GM(1, 1) BRI d i -

xV(k+1)= %“”(1) —éﬁ}‘“k 2 (17)
a a

Horrx® (1) =X (1) - AT
F(1-TAGO)IT T

O +1) =xVk +1) - xV (k)
1 DO, oo (18)
=(1- a (0)1 _Z ak
(e)g()aﬁé
RO EAT R AR

O%)=q- e“)%“”(l) - Sﬁ@‘““““ ...... (19)

F(19) 2 (3 T SR A 9 e =)

=~ IRIBUE BRI DTS A

AW TE 2 WA ik 53 LS SEAR IR AR S
WA = HROK 55 RO PR R PO RRIRSS - Bz 7K
R L - IR AT - 5E = (AL
(LS ERTRRTHAER BT - A0 1R o AR Psp
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6 Kilometers

1 ARBULDE - P e RN EAZIBL (BN
RIGIDFREO L - A RN ESBHINHERE
SO

JE A B bR oAt B R A0 2 B B ik B
&S AT 1050.584 ( m? )~ 1268.325 ( m> V.
1329.4375 (m* ) » THREEEERS: T 168 —Hm525
HEA: SRS S R AR T R bk e B AR )
2 [E B AR LA

PREE R 2 TIEET TR ST - 200 ¢ B oA ~
TRHE L B A A E I ARYIVE T - LI ART 7255t
Bt - S R H B o MR LL A b
( ASTM: D442-63 )i@ FAR AR/ N 74 pm
( BIISE3E 200 SEET ORI TERRE M © 5 o 1
TRUP IR R RILVE AR R T INZ& 7K 22 1000
cc X > (FHIZRRER | 8 - B - 3l
KB RIER R - FREBIE S - IEE T
B2 LRI » BERIV VO LLEET © 7ERLG
BERTAEE > fA 1/4~1/21~2~5~15~30~ 60
250 ~ 1440 4355 » FOBRLLEGTE - 1ERCER 2
syd . L e RS o B LR - W EE
A — IRk 2 KR B8R
LEEEHEBZ AT 30 Fb > A G LA A
Bk 2 K BIER BRRR I T TR o BT
(ASTM: D452-85)3 Fl IS M B E AL 0.074 mm

/. N /
30/~ -Siindy -~

\Clay Loam = ) 30
/N N \ \ //_\\ SN
10 4 Clay  Loamy/_ _ _/Silthoamy / \90
My \ VAN o
J N Silt

60 50 40 30 20 10

2 USDA =AiamnEB

( BMSERRS 200 GREGLLE OB T EERS i - &
e o B EERE BT ES Y > R S AR GE T TR
SAT o E AR BIEE 10 57 ~ 20 5% ~ 60 57 ~ 100
5% ~ 200 Bt A7 e CRF (1 B A i S 1 — (I RZASE
KN 155 B 3 A o o2 A R AP B DK HE #5118
RS A o HE A -

£ SRS M bR b - SRR 2 R
10 Q%)L ERRAK > i E 2B A RRAKEL Dy Dsg
TSRS MR b > RS AR AR 1 70 H
175 30 %fJIEAE ¢ Do 7E T HRRAKHIRR [ tHERL
FREEER 7 FLR 60 %fERE < B2 R B (Cu)
B Deo FREL Do ZAGSH » TTHAZR (R (C) =
D3 ZFTTEREL Dyo B Dgo FHIRAIAG R o —MM
B RO A2 REHIRN 4 TR AHE
EIRBEIARSS 6 - TSRS 1 8d 3 & > 7
(P78 2 £ 18 RARBC(Well Graded) .z £1% - fR1E
USDA ( EBIEFHAS ) #8 R = Al AL > 30
il o A 2 o o AT SRR - IR B
USDA Fi € fIRERL A NRER g B4 -

a. fb-R~F EH&K 2.0 £ 0.05 mm
b. JUJe-R~F B 0.05 % 0.002 mm
c. Ft+-R~F EZ/NA 0.002 mm

(B E R DG a % ~ JUJRAL b %Rt
fc %o (HA L&A LR AR 2.0 mm( Gl
1) RN BILAEAIBRINa R E 73 FEETELE -
HIEIERRE H B P & AH B 73 LR
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&1 TEMUEARGREER
RS A | kmmnrs | kamsEs IR
A * Y
0-40cm 40-80cm 80-120cm 0-15cm 15-30cm 0-15cm 15-30cm 0-15cm 15-30cm 30;:50
z;g; 30 30 30 25 25 25 17 14 1
(;}) 63.710-80.530 [60.240-86.590] 41.120—86.620 |77.350-99.000{77.570—86.570| 64.750-98.120 |50.690—-84.610{77.960—84.630|74.580—85.100 78.840
/(E‘%(% 15.000-34.170 {11.660-31.510] 12.310-58.880 | 1.000-21.460 | 9.710-21.160 | 1.780-28.950 |14.050-41.870{14.220—19.300|20.840-20.840| 21.170
?;i) 0.000-13.740 | 0.000-9.360 | 0.000-13.500 | 0.000-1.170 | 0.000-3.850 | 0.000-19.800 |0.000-10.860| 0.000-5.740 | 0.000-5.480 | 0.000
Z?:éﬁi; 0.003-0.047 | 0.004-0.055 | 0.002—0.057 | 0.010-0.490 | 0.006-0.075 | 0.002—0.290 |0.002—-0.0760 [ 0.013—0.068 | 0.007-0.074 | 0.032
iii:{f 5.240-172.730 |6.000-614.280{14.900—820.000{2.650—115.380| 6.860—-95.240 [1.750-2000.000(3.470-620.700|7.350—100.000{ 4.240-91.750 | 19.060
Zfo 0.310-3.130 | 0.470-13.830 [ 0.086—15.850 | 0.600-9.720 | 0.140-16.530 | 0.290-5.510 |[0.230-13.440| 0.630-2.340 |0.320-12.410| 1.120
e e ey N N e N (e A -
el BNV S EH TR TS COr el L e O A T FR C R FIC T ] L A RE T
R ﬁ;ﬁiiﬁi ?}Ei%{féﬁ}_ i\?yﬁéi\iﬁi" "|R R %U}Ei %T’,?;i",?;i A AR/ "R +
B :[a/(100-N)]* 100 % R 2 ARBUH TR DBRBRK
JLJE  [b/(100-N)]* 100 % B 585 4k | IR | AR P | AR
B+ [c/(100-N)]* 100 % EX i BT AT P AT | & EA| B
. . N . & } A ph
B e B e B s
— - - R 62 6 23 7
AEHS RS - 2 LRt A O S 2 T
. . 7R %
» AL USDA H = ATk FEE LR HH .
#r *Ef:’g)\[ i = fa TRt s B DK y i@ | om | 1@ | om
iﬁ%w*ﬂ’tﬂ N ‘ 2 218 | 048 | 048 | 0fa
K FEIH Gk B EMREMR A 2 B3 WAL TIEL | 518 0 18 3 18 118
If AR ~ RIS 2 B2 A B8 = {5l [ BH 0f8 | 1048 | 148 | 018
(R ER It o A8 DL 1 SRR o AT RS SR R 0f8 | ofa | of8 | 318
W3 1 Fx o £F 1 RIS ER S 1 43t 90 18 | S01& | S01E | 3218

F NPT ERENA T ARGEE - A - 1)~ B KR AE
TR G ER F 2 - BRRSAERH Do
HIRIAE ~ 2] (R B s 2R (R EL - TETHEMR A2 A
FE A # S AR A 1 S B s P A B E B
{225 (Range) o % 13t & HY T ERFS @R 34
B B o RRIRG RANEE 2 A > ARFFEE R
2 RS R AR TGk 30 {EEREE LI » Horp
90 fl& Lk : MRAMAFRSIEA 25 [EERERFL
] » HHE 50 & -k - MAMSENSIEE 25
{EEREEFLIE - For g 50 (| 4% : Bl A 17
{EEREE LI » Horrfg 32 fl +-£% -

ENGIS R e SARNE LIV VYN R I S =]
b ( Loamy Sand ) ~ /& # 1 ( Sandy Loam ) ~

WERE+ (Sandy Clay ) ~ 84 ( Loam ) ~ §i+1-
(Clay ) ~ W'&E%5 8B+ (Sandy Clay Loam ) ~
WA (Sand) KJUIE (Silt) > FHRREZ Cu fEI
R/NAGES TR A > FIIF Skaggs RI{KFFd AR Bl
GM(1, )RR FL s FHIING . » HE— D PRETE
(AR ASE FH A L3 AR -

P - #55REEEYEH

AT 18 = 8 R FE 54k B 2% ik 2 &
b AR A T AR USDACEBIELFS ) 98 %
1) = A I FEERE A R 0 R A 8 T - B A
(M8 3 - WER - L8 WER T EEL
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#3 RRIBRZBARIBIULE Skaggs ERIERIR TS Bk
| x| owx At
B % e N Io I I
"I e P(ro) P(ry) P(r2)
(mm) (mm) (mm)
3a | P-18A | APk 0.050 0.007 2.000 0.007 0.116 0.007
3b | #-10C %A 0.006 0.007 2.000 0.046 0.208 0.046
3¢ | #7-04B A 0.005 0.007 2.000 0.073 0.276 0.073
3d | #-04A | A 0.005 0.007 2.000 0.036 0.187 0.036
3¢ | #1-04C AT 0.009 0.007 2.000 0.071 0.269 0.071
3f | Aj-06C BT A 0.005 0.007 2.000 0.071 0.347 0.071
3g | #-21A A 0.004 0.007 2.000 0.032 0.205 0.032
3h | $-16A | B 0.009 0.007 2.000 0.070 0.889 0.070

et At 35t EEER IR L
BRI TR BRI {E ~ Skaggs ALK GM(1,1)
AR 2 LLiclE - a0f@ 3 o > EhAER
Skaggs FEERIERIEL E 2 S8 > W13 3 i

TEARWFFERIF 2 3 » 28 3a ZE[H 3h Zff
[Tk R R AR P B BRI E B - K 3
Z 3a, 3b, 3c, 3d, 3e, 3f, 3g, 3h 73 I FKn B 3a £ H|
3h ft 22 TERARSR - 2RI H-18A, #i-10C,
Fi-04B, Fi-04A, #i-04C, #i-06C, Hi-21A K &
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