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Figure 1. Geographical location of Mahourmilati
regionFigure 2. Carried out modeling



SPSS

K Means

K Means K

K

K Means

1- Euclidean Distance

CART

CART

CART

2- Classification

Figure 3. Different stages of clustring process

Figure 4. Location of watershed and selected gullies in
Mahourmilati region
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Figure 5. Preview of gully erosion in Mahourmilati
region

Figure 6. Geological map in Mahourmilati region

Table Geological formations area in Mahourmilati
region Km

MishanQuaternaryGhachsaran

0.861.546.89Watershed

00.0441.7
Gully
region



K Means

CART

Figure 7. Land use map in Mahourmilati region

Table Land use area in Mahourmilati region Km

FarmBare

9.111.19Watershed

1.200.54Gully region

Table3. Measured variables quantities in Mahourmilati
region

MaxMeanMin

26465.5619.3
Gullies length

(m)
1.340.220.016

Watershed area
(ha)

0.030.020.01Slope (m/m)

5210.360
Cover

Vegetation (%)
105.630Litter (%)

9276.7734Bare Soil (%)

357.270
Closed Grain

(%)
40.8827.3712.87Clay (%)

58.2838.9122.05Silt (%)

55.0833.616.12Sand (%)

1.230.390.18OM (%)

2.902.191.59EC (dS/m)

7.747.397.20pH

0.440.300.09SAR

6.023.601.29
Infiltration

(mm/hr)
0.870.490.12Form Factor

Table Data clustering results based on gullies length m

Cluster 3-
mean length

Cluster 2-
min length

Cluster 1- max
length

43.719.365.2Min
61.33293.8Max

51.1526.7779.1Mean
6119No.
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Figure 8. Carried out of CART algoritm

CART
Figure 9. The most effective extracted rules of CART 

decision tree according to gullies length clustring 
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Abstract

Determination of Threshold of Effective Factors on Length Expansion of Gullies
Using Data Mining Techniques in Mahourmilati Region, Fars Province

S.M. Soleimanpour1, B. Hedayati2, M. Soufi3 and H. Ahmadi4

Received: 2014/01/8        Accept: 2014/08/27         

   One of the most important types of water erosion is gully erosion. This type of erosion causes remarkable 
changes in lands, production of abundant sediment and deleterious social and economic consequences; 
especially in arid and semi arid regions of the world. Threshold is the point after which the behavior of the 
system changes and it can be related to the internal or the external factors of the system. One of the important 
questions about gullies is that in what condition the threshold of gully is created and expanded. Identifying 
the conditions seems important considering the fact that it is possible to compare conditions of the threshold 
with the regional conditions and determine how much the conditions are close to thresholds of gully creation 
and or Expansion. For this purpose, the current research aims to determine threshold of effective factors on 
length expansion of gullies in Mahourmilati region in south-west of Fars province by using the data mining 
techniques. The findings of the current research which were achieved by modeling based on K-Means 
Clustering Algorithms and CART Decision Tree and in Clementine  software (version:12.0) indicated that 
the length expansion of gullies in the studied region is the function of SAR, soil acidity (pH), and output 
area. To improve the soil of the studied region, it is recommended to consider improvements, revegetation 
and enhancement of soil organic matters prior to effective actions in controlling the length expansion of the 
gullies..

Keywords: Gully, Threshold, Data Mining, Length Expansion.
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