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Table 1. Scoring of soil quality criteria

Row Index Class Description Score
1 L, SCL, SL, LS, CL 100-125
1 (soil texture) 2 SC,_SiL, S_iCL 125-150
3 Si, C, SiC 150-175
4 S 175-200
1 (granular) 100-135
2 (Soil structure) 2 (Block-prism) 135-170
3 (platy and massive) 170-200
1 (More than 75) 100-125
: 2 30-75 125-150
3 Soil Depth(cm) 3 15-30 150175
4 15> 175-200
1 >12 100-125
4 Soil permeability 2 6-12 125-150
(cm hrY) 3 0.5-6 150-175
4 <0.5 175-200
1 0-8 100-120
5 Electriczzlscoq?uctivity é 186'_1362 11218128
(dS m™) 4 32-100 160-180
5 100< 180-200
1 3< 100-125
6 Organic matter 2 1-3 125-150
(%) 3 0/5-1 150-175
4 0/5> 175-200
1 15> 100-125
7 Sodium absorption 2 15-40 125-150
ratio (SAR) 3 40-100 150-175
4 100< 175-200
. - 1 0/17> 100-135
8 Soil erodibility 2 0/93-0/17 135-170
(gm*.min) 3 0/93< 170-200

C, clay; CL, clay loam; EC, electrical conductivity; L, loam; LS, loamy sand; OM, organic matter; SAR, sodium absorption ratio; SCL, sand
clay loam; Si, silt; SiCL, silty clay loam; SiL, silty loam; SL, sandy loam; SC, sandyclay; SiC, silty clay; S, sand.

3 Mean
Nelson and Sumer

1Gee and Bauder
Rhoades
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Table 2. Scoring of climate quality criteria

Row Index Class Description Score
1 150-188 100-135
1 precipitation(mm) 2 130-155 135-170
3 110-130 170-200
1 1500> 100-135
2 Evaporation(mm) 2 1500-2000 135-170
3 2000< 170-200
1 40<I 100-135
3 Drought index 2 20<I1<40 135-170
3 20>1 170-200
4 Wind erosior_llthreshold ; 5/153_/1656 ggi?g
(ms™) 3 5/5> 170-200
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Table 3. Scoring of quality criteria for vegetation quality

Row Variable Class Description Score
1 Gardens and orchards, 100-125
evergreen rangelands
_ _ 2 Permanent grasslands and 125-150
1 Protection against rangelands
erosion Annual agricultural crops,
3 cereals and annual 150-175
grasslands
4 Bare land 175-200
1 Gardens and orchards, 100-125
evergreen rangelands
Resistance to 2 Permanent grasslands and 125-150
2 rangelands
drought ’
Annual agricultural crops,
3 cereals and annual 150-175

grasslands
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Bare land 175-200
50< 100-125
35-50 125-150
10-35 150-175
10> 175-200
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Table 4. Scoring of quality management criteria

Row Variable Class Description Score

1 Forest 100-125

. . 2 Rangeland 125-150

1 Land use intensity 3 Agricultural land  150-175

4 Bare land 175-200

1 Adequate 100-125
protected

2 Management policies 2 Moderate 125-150
protected

3 Low protected 150-175

4 No protected 175-200
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Table 5. Different floors of land destruction of Ahvaz southeast dust center

Very severe severe

moderate

mild Land degradation

153< 136-153 121-135

100-120 Score
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Figure 2. Flowchart of study method
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Figure 3. Comparison of the values of climatic parameters simulated under two scenarios by the model and the
values observed in the period 1961-2001 A) Precipitation b) Average temperature b) Maximum temperature c)
Minimum temperature d) Wind speed
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Table 6. The daily difference between the near future and the distant future in scenario B2

The amount of

The amount of

E?isoe q ftlteu arre qutﬁrre difference between the difference between the

Parameter ?1961- (2002-  (2043- near future and the base Distant future and base
period period

2001)  2042)  2083) amount Percent amount Percent
Maximum 3255 3372 3517 Increase1.17 3.6  lIncrease3.62  8.05
temperature(°C)
Minimum 951 1042  11.02 Increase 0.61 6.4  Increase151  15.9
temperature(°C)
Medium 1757 191 2004 Increase 153 8.7 247Increase  14.06
temperature(°C)
Evaporation 8.48 925  10.02 Increase 0.77  9.08  Increase 154  18.16
(mm/day)
Pricipitation 24539 25716 26093 Increase 11.77 4.8  155Increase  6.33
(mm/year)
Wind Speed(m/s) 2.12 2.09 2.08 Decrease 0.03 -1.4 Decrease 0.04 -1.89
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Table 7. The daily difference between the near future and the distant future in scenario A2

Ba_se Near Far The amount of difference The amount of difference
Parameter period future future .
between the near future and  between the Distant future
amount (1961- (2002- (2043- the base period and base period
2001) 2042)  2083) P P
amount Percent amount Percent
Maximum 32.55 3491 3626  2.36Increase 725  3.7lIncrease 114
temperature(°C)
Minimum 9.51 1023 1172 0.72 Increase 7.57 221lincrease  23.23
temperature(°C)
Medium 17.57 1929 2026 1.72 Increase 0.8 2.69Increase  15.31
temperature(°C)
Evaporation 8.48 9.67 10.25 1.19 Increase 14.03 1.77 Increase ~ 20.87
(mm/day)
Pricipitation 245.39 260.7  262.15  15.31 Increase 6.24 16.76 Increase ~ 6.83
(mm/year)
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Wind Speed(m/s) 2.12 2.06

2.21

0.05Decrease 2.4 0.1Increase

4.74
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Figure 4. The state of land degradation in the southeastern part of Ahvaz, based on soil quality criteria
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Figure5. The state of land degradation in the southeastern part of Ahvaz in climatic quality criteria based on the
near future and the distant future in A2 scenario
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Figure 6. Land use map (right image) and land degradation status of Ahvaz Southeast dust center based on
vegetation quality criteria (left image) Ahvaz Southeast dust center.
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Figure 7. Map of the land degradation status of the dust center based on the criteria of management quality
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Table 8. Changes of Modalus model modified in future periods (near and far) compared to base period
(observations)

Time Period scenario

Degradation

percentage of

Average of index

index index changes changes
(1961-2001) Base period 138.41-17.14 - -
2002-2042) Near f B2 146.15- 17.15 0.61-1.7 1.67
(2002-2042) Near future A2 147.18-1723  -0.75-2.41 2.43
B2 147.78 -17.19 0.73-2.83 2.63
(2043-2083) Far future
A2 148.36- 17.36 0.82-3.23 2.94
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Figure 8- Final status of land degradation in the dust center of southeast of Ahvaz based on Medalus model in
the near future
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Predicting the Land Degradation Changes in the Dust Center Under the
Influence of Climate Change Phenomenon
(Case study: Southeast Dust Center of Ahvaz)
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Abstract:

The Climate Change is a complex atmospheric-oceanic phenomenon on a global scale. This
phenomenon leads to improper distribution of climatic factors, reducing the quality of water and soil
resources, and ultimately erosion and land degradation. The aim of this study was to predict the effects
of climate change on land degradation and the development of dust in the dust center of southeastern
Khuzestan. Therefore, one of the three-dimensional paired oceanic-atmospheric models of AOGCM
called HadCM3, to simulate climatic variables of temperature, wind, precipitation and evaporation and
transpiration; Used under diffusion scenarios B2 and A2. In order to downscalling daily climatic data,
the SDSM model was used and also to simulate the land degradation process, the Modified MEDALUS
model was used. The results of studying different climate change scenarios showed that the amount of
precipitation in the next period compared to the base period under scenario A2 will increase by 6.4%
and under scenario B2 will increase by 4.8%. Both scenarios jointly predicted an upward trend in
regional temperature for both periods. But the slope of this increase under scenario A2 was greater than
B2. The results showed that due to changes in precipitation and temperature, the amount of
evapotranspiration in the next period compared to the base period under scenario A2 will increase by
14.3 % and under scenario B2 will increase by 9.1%. The highest correlation between the modeled and
observed values was obtained in precipitation and temperature parameters (between 86% to 98% in all
models). Finally, the research showed that in the land units of the southeastern dust center of Ahvaz, the
average land degradation in the future period compared to the base period under scenario B2 will
increase by 1.6-2.63% and under scenario A2 will also increase by 2.34-2.94. Therefore, the rate of land
degradation in this region is partly affected by changing climate change scenarios. Therefore, despite
the confirmation of the existence of climate change in the southeastern part of Ahvaz, it seems that other
factors such as managerial and human factors such as land use change, intensification of human activities
in the study area have played a more prominent role than climate change.
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