( ) GIS

MUSLE RUSLE USLE

- . . GIS

GIS

E-mail: ayoubi@cc.iut.ac.ir - : -



RUSLE

-Variogram



o~/ wu o —~— wu

" ()

GIS

U 115000 5 km
4019624 A0N9624
12627 20742

- - Wang
-Miller
- Veihe
-Rahman



GIS

GIS
UTM
() . GPS
Z(x+h)  Z(x) !
h X+h X
(SCS)
Z(xi+h)-Z(xi)
1Z(x)-z(x+h)| ()
X+h X ()
()
h N(h)

13

Yoho=Y ol [Zi=+h)-Z(x) ]1|lr

i=1
- Nested-Systematic



SPSS

( ) GEOEAS

()

Variowin /

- Omni directional
- Cross Validate

- Gaussian

A
B . .
* b hd
-
- i
*
- Iﬁt aadad i
| | | »
Y Foo = ol
e
) o
. i(',—,'l‘t'.l \—cxp(——] *<h<a,
() =4 Y ’
L €0 + | h= g
- Power
- Spherical
- Exponential



GIS

GIS

c X Fow —omy " vas ) rvar v

V88K Ve

GEOEAS

)
)
(
)
(
()
( MSE)
( ME)
GEOEAS
GIS
| GIS

- Mean Square Error
- Mean Error



WYY : /
fo7 |
Jop¥ |
oY |
fobe |
!
Jow
fea¥ [

-

P Gl'r'q?#"

R . T

L i

* P ¥ TP YFou Feee
alold

i
ral

RRTE-N 5

'H',// VE

ALl A T T
o I/ %-, v Lo ¥ ¥

+_.-:'f.‘.} - [

Y €0 e

A - w AL
iy %qy
’ s’ ad
* Fow 1Yes YA+ *foo Piss 4@@
(%) -

(%) -

- Spatial heterogeneity



*in————————‘—;(_*_—__—’_—:——"":_ i j.
VAT o - J:.
«ve ﬁ.f"”f ‘!3- Yol
T o, Y, e e”-
w | o by .
tt /4 a = r/f
pdl ci' :;: _
A e e Mo’ Fee Ao oo YFur Fore F5or gy
i () -
(%)
(MSE) | (ME) | ( ) (%)
Ln / - / / /
Ln / / / / /
- / / /
Ln / / / / /
- / / / / /
(Co) €
()

- Spatial dependency




't T

(%) -

513422 Bl
4029370

9322

4029370 492935719

4020770

513422 19

(%) -

4020770 4020570
1322 13

(%)

3322 519322

4029370

4020570
322 $19322




513512
4029190

519192

4029190

1
2
3
4
-]
| E—
Zkm
4020830 —
513512 v
513522 s1o122
4020270 -
4020770 -
513522 gt
() -
513622 518322
4029270 2

4020770

513622

4020770
519322



MSE ME

- Burgess
- Rennard & Ferreira



4- Burgess, T. M. & R. Webster. 1980. Optimal Interpolation and Isarithmic Mapping of Soil
Properties. I-The Semi- Variogram and Punctual Kriging. Soil Science Journal. 31: 315-331.
5- Burrough, P. A. 1991. Sampling Designs for Quantifying Map Unit Composition. In:
Mausbach, M. j. and Wilding, L. P. (Eds), Spatial Variability of Soils and Landforms, Soil
Science Society American Journal.28. Madison, WI.

6- England, E. 1980. Geoeas. USEPA. 600/4-88/033.

7- Goovaert, P. 1999. Geostatistic in Soil Science: State of the Art and Perspective, Geoderma
.38: 45-93.

8- Ganawa, E. S. M. & A. R. Mohammad Sharif. 2003. Spatial Variability of Total Nitrogen,
and Available Phosphorus of Large Rice Field in Sawah Sepadan Malaysia. Science Asia
Journal 29:7-12.

9- ITC. 2001. llwis 3, Academic. Unit RSG/GSD, May 2001.

10- Klute, A. 1986. Methods of Soil Analysis Part: I. Physical and Mineralogical Methods.
2" Ed. Soil Science Society American Journal. 1188 pp.

11- Miller, M. P., M J Singer & D. R. Nielsen. 1988. Spatial Variability of Wheat Yield and
Soil Properties on Complex Hills, SSSAJ. 52:1133-1141.

12- Moehansyahl, H., B. L. Maheshwaril; J. Armstrong Maheshwaril & J. Armstrong. 2004.
Field Evaluation of Selected Soil Erosion Models for Catchment Management in Indonesia.
Biosystems Engineering, 88 (4): 491-506.

13- Morgan, R. P. C. 1986. Soil Erosion and Conservation. 298 pp.

14- Myers, D. E, 1994. Spatial Interpolation: An Overview, Geoderma. 62 : 17- 28.

15-Page, A. L., R. H. Miller & M. Keeney. 1992. Methods of Soil Analysis. Part 1I: Chemical
and Mineralogical Properties 2™ Ed. Soil Science American Society. 1159 pp.

16- Pannatier. 1996. Y., VARIOWIN: Software for Spatial Data Analysis in 2D, Springer-
Verlag. New York, NY.

17- Parysow, P., G. Wang., G. Gertner & A. B. Anderson. 2003. Spatial Uncertainty Analysis
for Mapping Soil Erodibility Based on Joint Sequential Simulation. Catena. 736 :1-14.

18- Rahman .S., L. C. Munn, R. Zhang. 1996. Spatial Variability of Rocky Mountain Forest

Soils. Soil Science Journal. 76: 501-507.

19- Renard, K. G & V. A Ferreira. 1993. RUSLE Model Description and Database
Sensitivity. Environmental Utility Journal, 22: 458-466.

20- Renard, K. G., Foster, G. R. Weesies, G. A., McCool, D. K & D.C Yoder. 1997.
Predicting Soil Erosion by Water: A Guide to Conservation Planning with the Revised



Universal Soil Loss Equation (RUSLE). Agricultural Handbook 703. U. S. Department of
Agriculture. Washington, D.C., 404 pp.
21- Russo, R. & W. A. Jury. 1987. A Theoretical Study of the Estimation of the Correlation

Scale in Spatially Variable Field 11- Non Stationary Field, Water Resources Research Journal.
23:1269-1279.

22- Veihe, A. 2002. The Spatial Variability of Erodibility and its Relation to Soil Types: A
Study From Northern Ghana. Geoderma. 10:101-120.

23- Voltz, M. 1997. Prediction Soil Properties Over a Region Using Sample Information
From a Mapped Reference Area, Soil Science. 48: 19-30.

24- Wang, G., Gertner, G. Z., Liu, X & A. B Anderson. 2001. Uncertainty Assessment of Soil
Erodibility Factor For Revised Universal Soil Loss Equation, Catena . 46: 1-14.

25-Wischmeier, W. H. & D. D. Smith. 1978. Predicting Rainfall Erosion Losses. A Guide to
Conservation Planning. USDA. Agr. Res. Serve. Handbook., 537pp.



Journal of the lranian Natural Res., Vol. 60, No. 2, 2007, pp. 369-382 382

Assessment spatial variability of soil erodibility by using of
geostatistic and GIS (Case study MEHR watershed of
SABZEVAR)

Sh. Ayoubi*!, M. Hossein Alizadeh?
! Assistant Prof, Department of Soil Science, College of Agriculture, Isfahan University of
Technology, Isfahan, 83111-84156, I.R. Iran
2 Ph.D Student of Watershed Management, University of Tehran, I.R. Iran
(Received 23 November 2004, Accepted 22 February 2006)

Abstract

Soil erodibility is one of the key factors affecting certain sediment and soil erosion models such as
USLE, RUSLE and MUSLE, and is represented as K factor that is the function of particle size
distribution, organic content, soil structure and permeability. Traditional methods do not depict spatial
displacement and fail to provide information on the precision of approximations by these methods.
This study was performed to assess spatial variability of soil erodibility and its relevant variables in
Mehr watershed, Sabzevar. The sampling network included 110 nested-systematic points with distance
about 50, 100, 250 and 500 meter across the study area at GIS. Sampling was done at depth of 0-5 cm
beneath the ground surface and permeability was studied at depth of 5-30 cm. Some soil properties
such as particle distribution and organic content were measured at laboratory. Spatial variability of
these variables were examined with means such as variogram models, kriging and error maps.
Statistical analysis of the soil shows that the studied variables following the gaussian, exponential and
spherical models and their range were changed from 320 to 3,200 m. Soil erodibility magnitude ranges
from 0.13 to 0.91 and maximum and minimum values were identified in the east and southwest of the
studied area. Soil spatial variability pattern is highly corresponds the silt pattern due to high effect of
silt on soil erodibility. Spatial variability pattern is also in agreement with geological maps
satisfactorily that reveals parental materials controls erodibility of soil with respect to the soil's type.
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