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1- Scatter plot
2- Stratified Sampling
3- Random Sampling
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Figure 1. Latin Hypercube Sampling for 5 samples of two variables with normal distribution.
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Figure 2. Location of the study area.

Pl U 1S5 a8 e ool adllas
OF 5l cmes osds dde 5 odd g ViYoreo
Sl e 258 dHe 50 Dlinle A 2 s
GBS s oskien Jib s o5 e ot btk
Syl b 2slp 5o SaS sl gl G
oSl sy sl ke A e 5 S
Sl Olgear aize cpl 51 eslinad L oY
5 sk slaced) b ol Gldal W28 ((SeS
SiaeY ey g Y sladol L (20
Olyea g bl wiF Al L et ol S o
s ws S L s Y e Sl r“-)f(/‘“ S35,
Byed Vo Oy b ) S 6l 6l
BENCWISINIFSYVD CRPD, CRFTE PRy TV

C")‘)S R )\f\(ﬁf )\ oalaiul L> ‘JJ,:‘ ‘U’p}“’d} U‘-’-‘

2 oY Sl gla gl s sl
s Doy e Zhew aallas 5590 03 gdowe
cladde 55 Of 0oy Lts 5 S (gl il
wllas cpl 3 AE e coogm 5 Shold sdate
o) Gl oY Sl s gl a2 b
| dsb sl (S8 (slaeine Sl eslial b kse
ke (e sl b 5 (6 st
Al Gad 2) bl S 4 Ol
Sope aiged sl el 5 (SeS sla i
A Y s ol il ke ol gl S
sde Vel iy G5 eslinnd b ad e

1- Profile Curvature
2- Plan Curvature



PR YT S E SWWEROWE 5

T g SR I VIS SNt JYRPCI PN e
ol st Y S

=W

4_,<;JY LS J)_}TJJ. wyj) 95 B LAJ«&:A
Ll Las jasie sy o ax S ol S5
gl ol 5 il i LT sla sl

6LA&_M.Z “ laj.aja o= LSL&e)LaT A d}.l}

Ol 1y bas e s (Xp) o,e 5 Xy) Jsb

g_M..Ir Ja..ﬂjla D‘}A:JL-;G odalie o« )}J&QL&.A JAJL;G

5l sy se sl pleas Sl i,
s e 3 eslanal bl o elal ol 6as
3 oY e Al slasised (D R il 5 5 Ths
bk S b s W5 U 0] s
LS L s b X 5 X o5 3l e s

axllen S50 0dgdoee 92 PLEBL J.pj.ﬂ‘« 9 uj}b

oy xKa 3l 5 eslizul 3,50 SaS 5 piie g asdlas 5,40 (glres gus Syl Sls g -\ Jyu

Table 1. Statistical properties of study areas and covariables in Latin Hypercube Sampling.
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Table 2. Estimated Distributions for covariables in both sub-catchments.
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Figure 3. Pdf curves of X, and X, in both sub-catchments.
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Table 3. Descriptive statistics samples intervals (m) in LHS.
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Figure 5. Histogram of sampling intervals in LHS A). Sample sub-catchment and B). Testifier sub-catchment.
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Library(lhs)

X <- optimumLHS(60,2,30,.05); Y <- X
Y[,1] <- gnorm(X[,1],-0.005,0.025); Y[,2] <- qgnorm(X[,2],-0.006,0.038)
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Abstract

Background and Objectives: In sampling strategies numerous goals like prediction in space
and time is of importance. A great number of limitations including time, cost and available
resources make sampling so important for all experts. Therefore, experts are searching for
sampling optimization techniques and considering co-variables is one of the methods of such a
problem solving. So, in cases of restricted primary variables, choosing the best auxiliary
covariates is very important. In contrast to geographical space sampling that may not be a good
representative of interested variable, feature space sampling is of great interest. Feature space
sampling obtains samples with good coverage in both spaces. Latin Hypercube Sampling (LHS)
is a stratified random procedure that provides an efficient way of sampling variables from their
multivariate distributions. It provides a full coverage of the range of each variable by maximally
stratifying the marginal distribution.

Materials and Methods: This study presents the conditioned Latin hypercube as a sampling
strategy of an area with prior information (profile and plan curvature) as exhaustive ancillary
data of soil erodibility in a paired sub-catchment of Golestan province. In reality, soil sample
locations are chosen so that each variable by maximally stratify the marginal distribution. For
both sub-catchments, 60 samples were chosen using sequential-based method in each sub-
catchment by LHS package in R. Covariables point map by 20m intervals considered as input
distribution to run LHS a maximum likelihood applied for estimation of distribution parameters.

Results: Results showed that the average of spatial distances for LHS for control and sample
sub-catchments is 639 and 693 m, respectively. The highest frequency of sampling intervals for
control and sample sub-catchments belongs to 400-600 and 600-800 m elevation categories,
respectively.

Conclusion: LHS provides a full coverage of the range of each variable by maximally
stratifying the marginal distribution and consider their extreme values. In conventional method
of sampling that is based on minimum mapping unit, extreme values overlooked. Therefore,
presenting a design-based sampling method based on marginal distribution with emphasis on
feature space sampling is the main results of this research.
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