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B gy
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2 PUFPASHGE P AT O AR T B P M (a) SGS; (b)) LHS; (¢) SGS-LHST(FEHLA 1) 5 (d) SGS-LHS2
Fig. 2 Meanvalues of soil quality estimated using the four different uncertainty analysis methods: (a) SGS, (b) LHS, (c¢) SGS-LHSI (random 1)
and (d) SGS-LHS2
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Table 1 Statistics on the mean values of soil quality estimated using the four different uncertainty analysis methods

754 Method SEH{H Mean FrifE Std") e /ME Min A Max R REH(%) VY

SGS 0.62 0. 04 0.51 0.73 6.45

LHS 0. 64 0.07 0. 44 0.83 10. 94

SGS-LHS1 BiHL 1 Random 1 0.62 0. 04 0.50 0.77 6.45

BE#L 2 Random 2 0.62 0. 04 0.50 0.76 6.45

BE#L 3 Random 3 0.62 0. 04 0.49 0.76 6.45

fE#l 4 Random 4 0.62 0. 04 0.49 0.75 6.45

FE#L 5 Random 5 0.62 0. 04 0.48 0.75 6.45

fE#L 6 Random 6 0.62 0. 04 0.49 0.76 6.45

[&#L 7 Random 7 0.62 0. 04 0.48 0.76 6.45

[i&#L 8 Random 8 0.62 0. 04 0.49 0.76 6.45

BE#HL 9 Random 9 0.62 0. 04 0.50 0.76 6.45

fE#L 10 Random 10 0.62 0. 04 0.48 0.75 6.45

SGS-LHS2 0.62 0. 04 0.51 0.74 6.45
1) Standard deviation; 2) Coefficient of variation

a b
C%?ffﬁ%n(o?\)/ariaﬁon ﬁ% Mle:noég ! ' ST gfﬂ'ign(o?\)/aﬁation ﬁ% ﬁi’i‘“oif ? ". ¥

I KAl Max: 5.65
FrvfEDE Std: 0.83

e KAl Max: 3.68
FidEdE Std: 0.40

- — 8 km 3 - T — 8 km 3
c d
BRRB (%) X Mean: 1.69 . <1 BRRY (%) S Mean: 1,76 o
Coefficient of variation f/ME Min: 0.44 > < Coefficient of variation Ige/IMi Min: 045
I RAfE Max: 385 [10.59~1.0 e KA Max: 4.00

il Std: 0.42 : A7 E10~15 il Std: 0.44

l15~2.0

LUNBRRWOND

P 3 JLAR AN B P 2 7 D7 SR A4S T A 1 B P (8 5 R #: () SGS (LHS | SGS-LHS1 (10 YA AEL) \SGS-LHS2; (b) SGS,
SGS-LHS1 (10 ¥R A4 ) \SGS-LHS2 ;5 (¢) SGS-LHS1 (10 ¥RAH L) (SGS-LHS2; (d) SGS-LHS1 (10 YR ). Std: 45 il 22
Fig. 3 Coefficients of variationof the mean values of soil quality estimated using different uncertainty analysis methods: (a) SGS, LHS, SGS-LHS1
(10 replicates) , SGS-LHS2, (b) SGS, SGS-LHS1 (10 replicates) , SGS-LHS2, (c¢) SGS-LHSI (10 replicates) , SGS-LHS2, and (d) SGS-LHSI

(10 replicates). Std: standard deviation
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a
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Standard deviation of soil quality Standard deviation of soil quality
[10.04~0.05 [10.04~0.05
[710.05~0.06 [70.05~0.06
[E0.06~0.07 [E0.06~0.07
0.07~0.08 0.07~0.08
0.08~0.09 0.08~0.09
Em0.09~0.10 E0.09~0.10
mO0.10~0.11 Hm0.10~0.11
EmO0.11~0.12 mO0.11~0.12
EO.12~0.13 EN0.12~0.13
Lal Ll
& ! < Al
- i - \
o :
N / N
W E
- W@'E - @
[ 0 2 4 8 km S [ 0 2 4 8 km S
c d
18T fihs T30 bl 2
Standard deviation of soil quality Standard deviation of soil quality
[0.04~0.05 [10.04~0.05
[0.05~0.06 [110.05~0.06
[E0.06~0.07 [0.06~0.07
m0.07~0.08 m0.07~0.08
m0.08~0.09 0.08~0.09
m0.09~0.10 m0.09~0.10
0.10~0.11 EmO0.10~0.11

0.11~0.12

0. 12~0.13 EO.11~0.12

EO.12~0.13

P4 DURRAS B E A 3 AT 5 5 AT B9 R B B AR IE 22 < (a) SGS;5 (b) LHS; (¢) SCS-LHST(BE#LAL 1) 5 (d) SGS-LHS2

Fig. 4 Standard deviations of the mean values of soil quality estimated using the four different uncertainty methods: (a) SGS, (b) LHS,
(c¢) SGS-LHS1 (random 1) and (d) SGS-LHS2

R2 DHAMEMSTAFEGTNIEREREZNSIHE

Table 2  Statistics of the standard deviations of the mean values of soil quality estimated using the four different uncertainty analysis methods

J7 1 Method SEH4{Y Mean FRifEL Sud") % /MHE Min R Max AR AEB(%) CVY)
SGS 0.08 0. 004 0.07 0.10 0. 05
LHS 0.07 0.01 0.04 0.10 0.14
SGS-LHSI1 &4 1 Random 1 0.08 0.01 0. 05 0.13 0.13
B4 2 Random 2 0.08 0.01 0. 05 0.13 0.13
BfiFl 3 Random 3 0.08 0.01 0.05 0.13 0.13
B4l 4 Random 4 0.08 0.01 0. 05 0.13 0.13
BEiHL 5 Random 5 0.08 0.01 0. 05 0.13 0.13
BfiHl 6 Random 6 0.08 0.01 0.05 0.13 0.13
B4 7 Random 7 0.08 0.01 0. 05 0.13 0.13
B4l 8 Random 8 0.08 0.01 0. 05 0.13 0.13
&4 9 Random 9 0.08 0.01 0. 05 0.13 0.13
L 10 Random 10 0.08 0.01 0. 05 0.13 0.13
SGS-LHS2 0.08 0.01 0. 05 0.12 0.13

1) Standard deviation; 2) Coefficient of variation
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APPLICATION OF SGS AND LHS TO ANALYZING UNCERTAINTIES
IN DIGITAL SOIL QUALITY ASSESSMENT

. .12
Sun Xiaolin

Wang Huili'’

Cao Jizhao'

(1 Guangxi Key Laboratory of Superior Timber Tress Resource Cultivation, Guangxi Forestry Research Institute, Nanning 530002, China)

(2 School of Geography and Planning, Sun Yat-set University, Guangzhou 510275, China)

Abstract

Transmission of uncertainty of soil information in spatial analysis is an issue critical to digital soil assess-

ment. To cope with the issue, coupling of the sequential Gaussian simulation ( SGS) and the Latin hypercube sampling

(LHS) methods, i. e. , SGS-LHS, was proposed with a view to making full use of the advantages of the two methods as
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complementation to overcome their respective drawbacks, so as to improve accuracy and efficiency of the transmission and
analysis of the uncertainty. The new method, (including two pathways: SGS-LHSI and SGS-LHS2) , SGS and LHS were
tested in soil quality assessment of farmlands in Hong Kong for comparison. Results show that the uncertainty of the analy-
sis using the SGS-LHS method was similar to that using SGS, but different to a certain, rather a big extent from that using
LHS, and the combination method was approximate to SGS, but higher than LHS in accuracy, although LHS appeared to
a little bit more accurate in terms of mean width of the confidential intervals. Therefore, the combined SGS-LHS method is
recommended for analysis of transmission of soil information uncertainty in spatial analysis.

Key words Sequential Gaussian simulation; Latin hypercube sampling; Soil quality; Uncertainty; Digital soil as-

sessment
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