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3- Integrated Desertification Index

4- Variable
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Figure 3. Monthly evapotranspiration (mm) for 4 periods.
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Table 1. The Spearman Correlation between the EVI index and other variables.

PESESTH
2013 2009 2005 2001 Period ,
j:.v.l'.a
Variable
5L
0.591 0.406 0.598 0.433 o
(Rainfall)
0431 0.716 0.628 20.073 O I e
(Evapotranspiration) s
V| .
0.429 0.719 0.640 0.09 il Evaporation
(Evaporation from land)
0414 20492 -0.449 20351 52
(Day) o) g sles
0.488 0.467 0.439 0.405 — (Land surface temperature)
(Night)
20.180 0316 20.099 0238 0-10 cm
Slas! 53 S S Sle
-0.084 -0.198 20.072 0.067 1040 cm Sarl o Sl by ok
(Average deep soil moisture)
20.065 20.187 20.133 20.022 40-100 cm
20.346 0.259 20.141 20.125 0-10 cm
Slasl 53 St by . Kle
0353 20270 0287 0.127 1040 cm Sarl 032 St slos o
(Average deep soil temperature)
0.358 0.287 0.283 20.111 40-100 cm

(P-value=+) il o I3 pas doys /00 Clanﬂ o3 (P-value > +/+0 LY e o) o 55 cpee 5l s e s jora) b jiie dod  Siosan
Correlation of all variables are significant (except the evaporation from the land in 2001, with P-value > 0/05) at the 0.05 level.

Yo



1190 (F) )l dTF) dls S 5 f clis gla iy} s puls

el o A i 5l ke W ite ol Sege
Hogpme S F 5 Al b O
adllas 5y50 sl 3 O 5 RS e Gl

Al e

5 C’L" e pdl g dKay S C)y}i IR
(V Jsi) eddls s S (6,0 uilsls 0T
S L5 gbas ite ¥ e VY 3168 sl 0L
3 oS wlllas 3ype ey e s> Bl gl s

odd 4 8 s pal gz o piie p gl el s S il ls @ LG O g0l Y Jss
Table 2. Kruskal-Wallis non-parametric analysis of variance test for each variable between communities considered.

JL") 093
Ly IS s S O 4ol i
ol SIS0l s 000 200 Period ,
Kruskal-wallis test Band
Variable
$ =
* 0.00 0.00 0.00 SHe o
Vegetation
5L
* 0018  0.020 0.00 o
(Rainfall)
o
0.139 0.132 0.119 O 5 ”
(Evaporation from land) By
’ 0024 0024  0.046 S Evaporation
(Evapotranspiration)
0.042 0.047 0.042 o
* (Day) o) g sles
0016 0.026 0018 . (Land surface temperature)
] ] ] (Night)
0.234 0.234 0.238 0-10 cm
sl 53 Sbt by Kk
0.195 0202  0.183 1040 cm M h) ok
(Average deep soil moisture)
0.231 0.231 0.233 40-100 cm
0.205 0.209 0.207 0-10 cm
Slasl 53 St by . Kle
0.184  0.188  0.186 1040 cm Slarl 2 S sles o5
(Average deep soil temperature)
0.210 0.214 0212 40-100 cm

(P-value < +/+0) ol +/+0 mhas 3 mal g 53> M D351 4l e LiasOLES Lae sl

Asterisks indicate significant tests in the communities at P <0.05.
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Figure 4. Relationship between vegetation index and evapotranspiration in 2009 (highest correlation donated
in the right panel) and relationship between vegetation and soil moisture within 40-100 cm depth in 2013

(lowest correlation donated in the left panel).
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Abstract

Background and Objectives: Desertification defines land degredation in the arid, semi arid and
subhumid dry regions in consequence of some parameters such as climate change, and human
activities. Desertification defines land degredation in the arid, semi arid and subhumid dry regions in
consequence of some parameters such as climate change, and human activities. Desertification is
considered the collapse of fragile ecosystem with higher vulnerability to environmental changes. In
recent years many parts of Iran, reaction of ecosystems has reduced due to incorrect land use
changes and human activities and thus exacerbate land degradation. Therefore, more efforts are to
implement quantitative method to assess desertification by using of concepts and definitions of
evaluated indicators. Assessment of sensitivity of a region to desertification by combination of
indeces and utilization of methods and standard analysis, leading us to understanding more about
desertefication. This study aim to evaluate statistical correlation of indicators, effecting
desertification by using nonparametric analysis in Khorasan e Razavi province at eastern Iran.
Materials and Methods: In this study, six indecators include Vegetation cover, Precipitation,
Surface temperature, Soil moisture, soil temperature at 0-100 cm underground and Evaporation
(evapotranspiration, soil evaporation) for four periods of 2001, 2005, 2009 and 2013 were used.
These indeces were products of MODIS, MERRA and TRMM sensors onboard on TERRA satellite.
In order to do statistical analysis of the variables, the Spearman correlation tests were used between
vegetation index and the other indicators. Nonparametric analysis of Kruskal-Wallis tests were also
used to determine variance in different indicators at the four periods.

Results and Discussion: High correlation between the vegetation index and the
evapotranspiration in 2009 shows that increase in vegetation cover causes increasing in
evapotranspiration due to a specific climate condition over this area. The same but converse
correlation showed less vegetation consequence increase humidity in the subsurface depths to
2013. Kruskal-Wallis test results also showed that there are significant differences in the study
time periods for rainfall, evapotranspiration and vegetation due to different climatic conditions
prevailing in the region. Highest significant difference is for evapotranspiration in 2001-2013 due
to transition of drought period to a normal climate.

Conclusion: Since a large part of Khorasan e Razavi province is at desertification risk, combination
indicators is an appropriate method to estimate potential relationships among of factors contributing
to desertification. Methods used in this study may be an effective method to 1) choice appropriate
variables associated to desertification 2) Identify spatiotemporal changes of variables by using
remote sensing for different periods 3) analysis between variables Based on statistical test. Statistical
analysis of variables can be identified the most influence and sensitive variables to desertification.

Keywords: Desertification vulnerability, Integrated index, Non-parametric tests
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