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Table1 Ddinition and cdcuation o terrain factors
Terrain factors Deinition Caculation

Bevation (H) ,m
Sope B)

Rarform curvature
(cy, (100m) ~*

Prdfile curvature
(¢, (200m) ~*

Sedific cach
ment area (CA) , ne-m’ !

Gonpound to-
pographic index ( CTI)

The height of a gven point on the land surface above seerlevel

)
B =acten [+ o
An ange between a tangert plane and a horizontd ore & a gven poirt on the land suface

Pr-2pm+ ot 0

A curvature of a rormel section of the land surface. This section is orthogond to the @ (p°+ ) (L+p+ )2
ction of prdfile curvature a a gven point on the land surface

B Pre2pp+it Y
A curvature of a normel section of the land surface by a plane , including gravity accel- o (p2+ qz) N1+ p2+ q2)3
eration vector a a gven point
A ratio of an area of an exclusve figure formed on the one hand by a cortour intercept MFD-fg (1

with a given point on the land suface and , on the other by flow lines coming from the
updope to the ends of this contour intercept , to the length of this intercept

Cdculated by Qin' s MFD-fg method

CTl = In( ca/ taB) ,
Referring to the definition

1) DEM

L2y a8 2y _Pu 2y
p_ax’q_ay‘ TOox2T T 0x0y' T 0y?

H(x,y) ,x y JH(x, y) ,
Making the datasof DBEM to a continwous suface H(x, y) , x and y are the vauesdf plane rectangular ooor-

_oH _od _PH _PH  _PH

dinates sygem, H(x, y) isthe vdued height , then the meanings of lettersin the table are: p= ox ,q= ay,r— axz's‘axay*“ oy?
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Table 2 Typicd thicknesses o il horizons of each dassin dugering
Category Horizon Caegory Horizon Category Horizon Category Horizon Category Horizon
depth (cm) depth (cm) depth (cm) depth (cm) depth (cm)
Jassl 67 Jass3 118 Jasss 66 Qass7 79 Jas9 110
Jdas2 40 JasA 7 JasH 73 Jass8 110 Jassl0 110
i L
k Uik ) 1
, n>30,t , ,
) 34
(8] . , Pearon
¢ ¢ 0.668 ",
Vi = Ui V¥ Ui 8
i kZ ik kZ ik ( ) ( = ) ,
Vi i A% F=0.34< Foos=3.99 0.05
k ,C
; (t )
( 2) t=0.92<tgog2=2.03, 0.05
1 ( 2) L
. .
A ,
S 0 I 1 : (Root mean
o square error) (Relative error)
f f’z:ﬁ”g .. [10]
H:jm/;m (Agreement coeficient) (RMSE)
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RMSE = 14. 07,
) ;AC=0.76,
1, ,
; 18. 44 %,
82 % , ) )
( 3)
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Table 3 Rddive error andyssd dfferent dasdficaion
Mean D Mean D
(em)  (om) o RE (em)  (cm) o RE
% % % %
58.0 14.3 24.7 86.7 7.6 8.8
Landscgpe Upper  Observetion st Tea  Observation st
. 26.9 ) 17.8
postions  dope 69.5 6.2 89 plartation 7.1 42 5.9
Prediction st Landuse Prediction st
76.5 20.1 26.3 type 70.0 114 16.3
Midde Observation st Shrubs  Observation st
19.9 14.0
dope 72.6 9.5 131 75.7 44 538
Prediction st Prediction st
77.2 17.0 22.0 71.6 20.9 29.2
Lower  Observaion st Foregland Observation st
13.9 20.1
dope 82.8 11.8 14.3 72.8 10.7 14.7
Prediction st Prediction szt
68.9 19.2 27.8 68.0 15.9 23.4
Parent Observation st Dry dope Observation st
. 25.6 25.7
meterids  Oretaceous 72.1 82 113 land 7%6.7 50 6.5
meterids  Prediction st Prediction st
79.2 17.6 22.2 110.0 0 0
Observation st Observation st
13.3 ] 0.5
Loess 80.5 12.8 15.8 Paddy field 109.5 0.7 0.7
sdiments  Prediction st Prediction st
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DIGITAL SOIL MAPPING BY EXTRACTING QUANTITATIVE REL ATIONSHIPS
BETWEEN SOIL PROPERTIES AND TERRAIN FACTORS BASED ON FUZZY SET THEORY

Zheo Liang'?  Zheo Yugw'' Li Dechengt Sun Xiaolin®  Zhang Ganlin'
(1 State Key Laboratory  Sail and Sustainable Agriculture , Ingtitute d Sail Science, Chinese Academy d Sdences , Nanjing 210008, China)
(2 Cdlege d Resourcss and Environmental Sdience , Narjing Agriculture University , Nanjing 210095, China)

Abstract A sudy was conducted to extract relationships between terrain factors and il properties by cludering terrain
factors based on the fuzzy st theory. Smilarity of each pixd to the typicad oneswas obtained from the classfication resuts, with
degrees of dmilarity rderred to asfuzzy membership. Then, a continuous il horizon thickness di gtribution mep was dravn with
the ad of ARC/ info software based on sanples collected a the area with high vaue o fuzzy membership and population o the
dmilarity mode udng the linear and additive weighting function. Gormpari<on of the predicted va ue set fromthe mgp with the in-
dependertly collected fidd sample set showed the derived il mep achieved 82 % of accuracy. Further invedigation showed theat
the nmodel worked well in the area df low dtitude , well-developed il , thick il horizon, gable surrounding for il formetion.
The new gpproach was found to be higher in dficiency and accuracy of il mepping, lower in mepping cog , and nore cgpable
of denpndrating microregond variance and acconnodating higher irformetion load for mepping. Hence, it is a feasble new
method worth extrapolating in il survey and mepping.

Key words Fuzzy st theory; Sil horizon depth; Sdil-Landscgpe nodd ; il mgpping



