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Abstract

Introduction

Desertification is equivalent to land degradation in arid, semi-arid, and semi-humid arid regions affected by climate change
and human activities. Recognition of climatic anomalies that are effective in aggravating desert conditions that cause climatic
conditions to distance themselves from normal long-term conditions in a certain spatial and temporal range as a major factor
or precondition for the intensification of human activities is essential. Climate change, has multiple effects on various
ecosystems. Given the wide-ranging effects of climate change on desertification and economic and social issues, knowing
how such changes occur in environmental planning will be very effective.

Materials and Methods

Investigating temperature and precipitation changes, as two main elements of the climate structure, in the statistical period
1989-2010 and predict these changes in the study periods 2011-2030, 2046-2065, and 2080-2099, in three decades 2020,
2050 and 2090 were performed at Baft Synoptic Station using LARS-WG micro-scale method. Baft City is located in the
southwest of Kerman Province. Daily data of rainfall, temperature parameters, and sunshine duration during the period 1989-
2010 were collected. A homogeneity test was performed. The LARS-WG model is a multivariate regression model for the
production of climatic data by statistical micro-scale techniques according to a specific climate change scenario in the future.
The monthly and seasonally results of the HadCM3 model were generated under the emission scenario of A2, A1B, and B1.

Results and Discussion

The highest increase in average daily temperature is related to scenario A2 in autumn, scenario A2 in spring and scenario A2
in summer. Comparison of seasonal temperature changes in the future also shows an increase in temperature in all seasons,
especially spring and summer. The highest rainfall is related to the months of February in scenario A1B, March in scenario
A2, January in scenario A1B and February in scenario A2, respectively, and only in July and December the precipitation
decreased in all three scenarios. In the period 2046-2065, the highest increase in rainfall is related to January and February in
scenario A1B, March in scenario B1, and January in scenario A2, respectively, and the least rainy month compared to the
base period is December. In the period 2080-2099, the highest increase in rainfall is related to March in scenario A1B and
scenario B1 and January in scenario A2, respectively, and the least rainy month compared to the base period is December.

Conclusion

The temperature will increase in all months as well as decrease rainfall in summer and increase it in autumn and winter. This
increase in temperature and decrease in rainfall are among the factors aggravating desertification based on climate criteria.
The findings can be used to estimate changes in water resources, agricultural crop yields, droughts and floods in the future.
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Figure 1- Location of Baft City and its synoptic station
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Table 1- Chi-square test results for probability distributions between observed and generated climatic parameters by LARS-WG

KS-test p-value
Month e . - "
S slaoaly Slas lod S gled SU)b slaodly Sl gled Sl gled
Jan 0.118 0.106 0.106 0.9948 0.9989 0.9989
Feb 0.099 0.106 0.106 0.9997 0.9989 0.9989
Mar 0.073 0.053 0.053 1 1 1
Apr 0.201 0.053 0.106 0.6907 1 0.9989
May 0.287 0.053 0.053 0.2522 1 1
Jun 0.043 0.106 0.106 1 0.9989 0.9989
Jul 0.028 0.053 0.106 0.2778 1 0.9989
Aug 0.404 0.106 0.105 0.0332 0.9989 0.9991
Sep 0.315 0.106 0.053 0.1654 0.9989 1
Oct 0.122 0.053 0.106 0.9921 1 0.9989
Nov 0.171 0.105 0.053 0.8563 0.9991 1
Dec 0.08 0.053 0.106 1 1 0.9989
LARS-WG lbuwgi dauiddgi g sminidlio ailalo (Sl sbosld (1Sl pdlio duglie -Y Joua
Table 2- Comparison of observed and generated average monthly rainfall data by LARS-WG
Month sadosnlie (glaodly ke oxiidgr ool 5SSle t ogesl p-value

Jan 53.32 57.33 -0.388 0.699

Feb 46.38 51.87 -0.506 0.615

Mar 50.51 54.21 -0.314 0.755

Apr 20.06 22.14 -0.346 0.73

May 6.69 11.23 -1.148 0.255

Jun 2.32 3.89 -0.864 0.391

Jul 5.44 7.18 -0.593 0.555

Aug 6.03 4.18 -0.846 0.401

Sep 0.84 2.85 -2.697 0.009

Oct 3.35 3.96 -0.334 0.739

Nov 6.74 11.64 -1.322 0.190

Dec 40.44 40.43 0.001 1
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Table 3- Comparison of observed and generated average monthly minimum temperature data by LARS-WG

Month sxdodalie (glaodly Sle o1 Mg slaodly (4 Sile t ogesl p-value
Jan -2.30 -2.46 0.643 0.522
Feb -0.27 -0.38 0.388 0.699
Mar 3.13 3.64 -0.978 0.052
Apr 7.88 7.90 -0.103 0.918
May 13.01 13.13 -0.611 0.543
Jun 17.27 17.13 0.952 0.344
Jul 19.5 19.56 -0.471 0.363
Aug 18.21 18.01 1.858 0.067
Sep 14.85 14.81 0.297 0.767
Oct 9.40 9.38 0.075 0.941
Nov 3.61 3.95 -2.229 0.029
Dec -0.05 0.14 -0.858 0.385

LARS-WG lwgi suiddgi g sandosdlie ilale pS1as slod sodly pnile y3lio duylio —F Joua

Table 4- Comparison of observed and generated average monthly maximum temperature data by LARS-WG

Month oxdosalie (glaodly ke o1 Mg slaodly (4 Sile t ogesl p-value
Jan 8.77 8.48 0.956 0.342
Feb 11.23 10.78 1.588 0.117
Mar 14.97 15.11 -0.339 0.736
Apr 20.38 20.33 0.5 0.619
May 26.32 26.47 -0.56 0.578
Jun 30.75 30.49 1.425 0.159
Jul 32.35 32.12 1.405 0.164
Aug 31.29 31.13 1.19 0.238
Sep 28.2 28.25 -0.332 0.741
Oct 22.88 22.62 1.339 0.185
Nov 16.77 16.64 0.327 0.745
Dec 11.92 11.69 0.562 0.576
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Figure 2- Average monthly rainfall in the period 1989-2010 and the future period 2011-2030 (a), 2046-2065 (b), and 2080-2099 (c)
according to three scenarios (A2, B1, and A1B)
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Figure 3- Average monthly temperature in the period 1989-2010 and the future period 2011-2030 (a), 2046-2065 (b), and 2080-2099 (c)
according to three scenarios (A2, B1, and A1B)
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Figure 4- Average seasonal temperature in the period 1989-2010 and the future period 2011-2030 (a), 2046-2065 (b), and 2080-2099 (c)
according to three scenarios (A2, B1, and A1B)
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Figure 5- Average seasonal rainfall in the period 1989-2010 and the future period 2011-2030 (a), 2046-2065 (b), and 2080-2099 (c)
according to three scenarios (A2, B1, and A1B)
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