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Table 1- Climatic characteristics of selected weather stations for the different regions in Fars province
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Table 3- Classified scales for SPI
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Table 4- Results of climate model evaluation for rainfall, radiation, maximum and minimum terperatures in Shiraz

Parameter Max temperature  Min terperature  Radiation Precipitation
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Table 7- Comparison of emission scenarios under future climate change in Fars province regarding to SP1 index using t-test
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Introduction

Today, Climate change 1ssue 15 one of the main challenges for scientists and due to the cntical role of water
in human life, the study of climate change impacts on seventy and frequency of drought in each region seems to
be indispensable (Hulme et al., 1999). Drought 1s usually occurred over a period of water shortage owing to less
ranfall, high evapotranspiration and pumping a huge amount of water from water tables. Tlus 1ssue could have
extensive consequences on agriculture, ecosystems and communities The objectives of this study were to predict
meteorological parameters, calculation of drought index and its zoning under the changing climate in Fars
province

Materials and methods

In order to predict the future climate 1n nine distnicts of Fars province (including Shiraz, Eghlid, Fasa, Lar,
Lamerd, Darab, Zarghan, Neiniz and Abadeh), two climate models (HadCM; and IPCM,y) was applied under
three scenanos (By, A;B and A;) LARS-WG software was applied to downscale climate parameters (Semenov
and Barrow, 2002). To predict incident probability of drought in the all study locations, a drought index
(Standardize Precipitation Index, SPI) was calculated at a time scale of 12 months SPI 15 the most commonly
used drought index. SFI 15 calculated based upon the differences between monthly rainfall and average ranfall
for a certain period of time according to the time scale (Mckee et al., 1995). In this study the SPI time series have
been estimated for the historical base period 1980-1990 and for three future periods (2011-2030, 2046-2065,
2080-2099). Finally, drought maps and zoning were conducted in the whole province using GIS and based on
IDW interpolation method.

Results and discussion

Results of climate models evaluation indicated that LARS-GW well predicted radiation, and maximum and
mimmum temperatures (RMSE of 0.51, 0.46 and 1 02%, respectively). However, the accuracy in prediction of
rainfall was not as good as the other climatic variables (RMSE of 11.48%). This is mainly due to the fact that
there 15 a high vanability in ramnfall under and and semi-and conditions. Other studies also showed that LARS-
WG often over- or underestimate ranfall compared with other climatic variables. According to the simulated
aridity index 1n the baseline peniod, Abadeh and Lar classified into extreme drought class (-2 48 and -2.09) while
under future climate change Lamerd categonzed in the extreme drought class. The most severe drought occurred
in Neyriz (1.33) using HadCM; model under A; scenario 1n 2080-2099. While, the lowest drought seventy
obtained 1n Lamerd (-2 58) using IPCM, model under 4;B scenario 1in 2046-2065 According to the zoning
maps, a vast majority of Fars province had normal climate in the baseline which, are mainly located in southern
part of Fars including Neynz, Darab, Fasa Lamerd and Eghlid In contrast, only a limited part of the study
locations classified as drought included Abadeh, Zarghan and Lar. Results of t-test also showed that there 15 no
difference between HadCM; and IPCMy climate models in terms of future climate prediction (p>0.05). Results
also revealed that for most of study locations, SPI would be in normal class for the all three periods compared
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with the baseline.

Drought zoning in the baseline in 12 month time scale indicated that the lowest drought was occurred in
southern part of Fars while the most severe was observed 1n both northern areas and some limited part of the
south. It was generally concluded that the major part of the Fars province was in normal (the southern half of the
province) and moderate class (the northern half of the province) for baseline period according to SPI However,
for projected period, major part of regions would be in normal class. As the Fars province 15 one of the major
producers of cereals in the country, it 15 estimated the area will benefit from climate change in the future
particularly under rainfed conditions.

Conclusion

The results of the current study showed that drought would be intensified under climate change in Fars
province and most of the area will benefit fom changing climate in the future However, 1t 1s necessary for the
authorities to take the results into account, and have applicable water resources management strategies to be able
to deal with possible problems in the future decades Decision makings also should be accomplished with
especial considerations to the uncertainties that almost appear in the results.
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