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2- Aridisols
3- Entisols
4- Aridic
5- Aquic

6- Thermic
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Figure 1- Location of the study areain a) Iran, b) Yazd province and on c¢) Landsat image
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Table 1- Classification of desertification intensity for theindices of soil criteriain IMDPA

oW o Luvgio S S G
I ndex Low M oder ate High Very high
S Sl <5 58 8.1-16 >16
EC (ds/m)
Sk sl e 9 s 0P8 by pyl g 9
Soil Texture Clayloam &clay Fine clay Corseloam  Sandy loam & sandy
A <15 1535 35.1-75 >75
Deep gravel (%)
SE e >80 50.1-80 2050 <20

Soil Depth (cm)
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Table 2- Classification of desertification intensity |MDPA model

w30kl @ad WIS wlioble Jadll Cuxsy &9 (i) diald
Desertification intensity class Actual status of desertification Range
| Low 5ol s o5 1-1.50
1] moderate Ly 1.51-2.50
11 high s 2.51-3.50
v Very high wus )l >3.50
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Table 3- Land usetypesin the study area

S5 £ (Area)cebue

Land use % ha
Natural Lands b o)) 85.2 1853.8
Afforestation cusls s S 4.26 92.7
Stabilization pond e cloas 0.75 16.3
Wet Land il 7.99 173.8
Installation Elagls 1.76 38.3
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Figure 2- Land use map of the study area with location of soil samples
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Figure 3- Map of present status of desertification based on soil textureindex
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Table 4- Mean value of the soil indicesin different land units

Sippoted GBS e SBedl e oS aop e O S e e
Profile Number(ﬁt;’ga’:e&%oil DepthSoil Texture Deep Geravel EC u"’"w_"_‘w Sail criterion final score
Geometric index
11 Afforestation 1 1 3 1.73 2
12 Afforestation 1 4 1 1 141 1
13 Afforestation 1 4 1 1 141 1
14 Afforestation 1 4 1 1 141 1
15 Afforestation 1 4 1 1 141 1
16 Afforestation 1 3 1 2 157 2
17 Afforestation 1 3 1 2 157 5
18 Afforestation 1 3 1 5 157 5
19 Afforestation 1 5 1 1 1.19 1
110 Afforestation 1 3 1 5 157 5
111 Afforestation 1 2 1 1 119 1
112 Afforestation 1 4 1 5 1.68 5
113 Afforestation 1 4 1 5 1.68 5
114 Afforestation 1 4 1 1 141 1
115 Afforestation 1 3 1 5 157 5
116 Afforestation 1 4 1 1 141 1
117 Afforestation 1 4 1 1 141 1
118 Afforestation 1 4 1 1 141 1
119 Afforestation 1 4 1 141 1
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Continued Table 4- Mean value of the soil indicesin different land units Continued
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gy oond  Slls 6,8 URie) gy SE O SBSSL e b ol S e (e sl
i Sail Sail " S s & LS LT el
Profile (b Dept Textu Hos o> Soil criterion final

Number Land Use h re Deep Geravel dEC Geometric index score
1.20 Afforestation 1 4 1 1 141 1
121 Afforestation 1 4 1 1 141 1
122 Afforestation 1 4 1 1 141 1
1.23 Afforestation 1 4 1 1 141 1
21 Natural land 3 4 1 4 263 3
22 Natural land 1 4 1 4 263 3
23 Natural land 1 3 1 4 245 2
24 Natural land 1 4 1 4 263 3
25 Natural land 1 4 1 4 263 3
26 Natural land 1 3 1 4 245 5
2.7 Natural land 4 4 ! 4 2.83 3
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Figure 4- Map of present status of desertification based on soil deep gravel index
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Figure 5- Map of present status of desertification based on soil depth index
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Figure 6- Map of present status of desertification based on soil Electrical Conductivity index
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Figure 7- Map of present status of desertification based on soil criteria
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Tabble 5- Distribution of desertification intensities classes based on soil criteria
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Land use Desertification intensity Area
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Table 6- Analysis of purified wastewater of Yazd city

- 21/02/2013 16/05/2013
&.Loﬂ Olﬁ'c oIy ol ol
Test Unit Wastewater  Wastewater
(Turbidity) e, NTU 9.52 4.05
ayalpH 7.63 7.38
S SUl eolan(EC) mhos/cmpt 1590 1325
Ble 3ge JS(TSS) mg/lit 8 8
Jse claals JS(TDS) mgl/lit 850 725
(o) mg/lit 183 142
w32(MG) mo/lit 154 72
wa(N3) mg/lit 198 1945
welin(K) mg/lit 24.12 24.01
liy,5(COB)2- mg/lit 0 0
alyys o(HCO3) mg/lit 265 204
— clily(S0O4) 2 mg/lit 154 125
+1,5(Cl)- mg/lit 2431 23.01
SLigel(NH3) mg/lit 16.15
<o (NO2) mg/lit 3.82 7.31
ol (NO3) mg/lit 5.10 7.20
<lus (P403) mg/lit 0.34 3.20
»(B) mo/lit 0.12 0.14

FAO 5, & CutsS (sloialy b dunling ol duial WS O gl -V Jgun
Table 7- Comparison of results of the Yazd purified wastewater with FAO water quality standard

PSR O S PU PR O J T SPOTTI

Degree of utilization EC B CL Na O SAR
For irrigation water dS/m mg/l. meg/l meg/l 36 03
EC EC
oy Fine <07 <07 <4 <3 >12  >07
Luwgie Moderate 0.7-3 0.7-3 4-10 3-9 0.3-1.2 0.2-0.7
il Unsuitable >3 >3 >10 >9 <0.3 <0.2
ey 16/05/2013 159 012 68 834 26
Wastewater
ey 21/02/2013 132 014 65 834 33
Wastewater

IMDPA Juo sl s L (5, ko] dunlio gl —A Joun
Table 8 Statistical analysis of soil indicesin |MDPA model

oSl g~ 093] (51 (e yladle
I ndex Mann-Whitney Sig Value
Soil Depth SB ges 0.00"”
EC S cylan 0.00”
Soil Texture S cal 0.737™
Deep gravel (%) S ias o S 1.00™
SElre 2l el x

LT 0.00
Soil criterion final score
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Introduction: Desertification, is a complex phenomenon, which as environmental, socio-economical, and
cultural impacts on natural resources. According to the United Nations Convention to Combat Desertification
defination, desertification is land degradation in arid, semi-arid, and dry sub-humid regions, resulting from
climate change and human activities. Because of limiting access to qualified water resources in arid lands, it is
necessary to use, al forms of acceptable water resources such as wastewater. Since irrigation with sewages has
most effects on sail, in this research, desertification intensity of lands irrigated with sewages and natural lands of
the area, where located near Yazd city, has been analyzed considering soil criterion of the Iranian Model for
Desertification Potential Assessment (IMDPA). Severa studies have done in Iran and in the world in order to
provide national, regional or global desertification assessment models. A significant feature of the IMDPA is
easily defining and measuring criteria, indicators, and ability of the model to use geometric means for the criteria
and indicators.

Materials and Methods: In first step, In first step, in a random method, soil samples were taken in each of
the defined land units with considering of the size of area. Next, all indices related to the soil criterion such as
soil texture index, soil deep gravel percentage, soil depth, and soil electrical conductivity were evaluated in each
land use (both irrigated lands and natural lands) and weighted considering the present conditions of the lands.
Each index was scored according to the standard table of soil that categorized desertification. Then, geometry
average of al indices were calculated and map of the desertification intensity of the study area were prepared.
Thus, four maps were prepared according to each index. These maps were used to study both quality and effect
of each index on desertification. Finally, these maps were integrated to prepare the final map that shows current
status of desertification in the reqjon by calculating geometric mean of all indices based on following formula:

s = [EC* STI * SDI* SGI|"*

Where:

QS: Soil criteria score; EC: Electrical Conductivity index; STI: Sail texture index; SDI: Soil depth index and
SGI: Soil deep gravel percentage index.

Integrating of thematic databases and spatial analyst and mapping were done using ESRI Arc GIS v.10
software. Statistical analyses such as Mann-Whitney and t-statistic were done using SPSS v.21 software for
comparing land irrigated with wastewater and natural land area.

Results and Discussion: Results show that in the land irrigated with wastewater, soil texture index with
weighted average of 3.74 classified in severe desertification intensity class, and soil depth gravel percent, soil
depth, and soil electrical conductivity indices with weighted average of 1.23, 1, and 1, respectively were
classified in low desertification class. In general, soil criteria with weighted average of 1.21 classified in low
desertification class. In natural lands of the area, soil depth gravel percent index (1) classified in low intensity
class, soil depth index (3.06) grouped in severe class, and soil electrical conductivity (4) and soil texture (3.93)
indices with were classified in very high desertification intensity classes.

Conclusion: In natura lands, soil criteria with weighted average of 2.89 classified in severe desertification
class. General results show that in the lands irrigated with sewages, soils tissue index and in the natural lands,
soil electrical conductivity index are the most effective indices in increasing of desertification intensity. Totally,
soil criteria with the weighted average of 2.8, which are grouped in the very high desertification intensity class,
are the main factors affecting desertification in total study area. Totally, soils tissue index is the most effective
index of increasing in intensity of desertification in the total study area. However, the intensity of desertifcation
in the land irrigated with wastewater is lower than the desrtification intensity in the natural lands of the study
area, but this issue caused by losing of large amounts of good quality purified wastewater and converting of a
large part of the area to wetland which can craates numerous environmental problems in the region in future.
Finaly, it can be concluded that the natural land of the study area, are not suitable for afforestation and
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agriculture in present condition, and if the land is irrigatted, salinity of the soil depths transferred up to the
surface and can be cause some environmental problems in thi region.
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