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Figure 1. Study area and spatial distribution of traning and 
validation data sets

Table 1. Auxilary variables used in models

Parameter No. Parameter No.

Strahler Order
16

X
1

Stream Power
17

Y
2

Flow Accumulation
18

Slope
3

Flow Direction
19

Slope length
4

Flow Connectivity
20

Mid-slop position
5

Analytical Hill shading
21

LS Factor
6

Aspect
22

Catchment slope
7

Convergence Index
23

Slope Height
8

Catchment Area
24

Height
9

Modified catchments
area

25 Normalized Height 10

Wind Effect
26

Curvature
11

Multi resolution index of
Valley Bottom Flatness

27 Plan Curvature 12

Multi resolution ridge
top flatness index

28 Profile Curvature 13

Altitude above channel
network

29 Valley Depth 14

Channel network base
level

30 Wetness Index 15
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Table 2. Statistical summary of snow depth (cm)

Kolmogorov Smirnov Range Max Min Standard error Corrolation
variation

Standard
deviation

Mean

0.61 97.00 114.00 17.00 3.27 38.50 20.90 53.54
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Figure 2. Spatial distriution of snow samples droped
over the digital elevation model

M
Figure 3. The more importance auxilary variables 

selected by M5 model

Figure 5. Spatial distribution of error resulted from 
desion tree model

Figure 4. Spatial distribution of snow depth predicted by 
decision tree model
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Figure 5. Spatial distribution of snow depth using 
decision tree and error

Figure 7. Scatter gram between measured and 
predicted values resulted by regression kriging

Table 3. Error criteria used to evaluate performance of regression kriging

Snow depthCoefficent of
determination

Corrolation
coefficentMean errorMAE cm

Root mean
square errorBias cm

0.81900.557.459.040.56
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Abstract

Spatial Prediction of Snow Depth Using Regression Kriging and Terrain Parameters 
in Sakhvid Region
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Snow depth is the most common parameter used for the assessment of water resources in the mountainous 
areas. Therefore, knowledge about spatial distribution of snow depth is the substantial knowledge of 
watershed characteristics. At present research, it was tried to estimate the spatial distribution of snow 
depth using regression kriging based on M5 model tree. Therefore, location of 216 points was selected 
systematically, and then snow depth was measured with a Monte - Rose sampler in Yazd-Sakhvid region. 
Then, 30 terrain parameters were derived from a digital elevation model using SAGA software. Our results 
indicated that channel network base level, stream power and wetness index were the most important 
parameters in decision-tree model. The correlation coefficient of 90% confirmed the strong performance 
of regression kriging model. Moreover, this method is very simple, so it is recommended the regression 
kriging model is being used to estimate spatial distribution of snow depth in other regions.   
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