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Abstract

This research was conducted to evaluate changes in minimum
and maximum temperatures, precipitation, and drought
severity (SPI index) in Golestan province at the period of 2016-
2045 compared to the period of 1986-2015. For this purpose,
the output of HadCM3 and ECHO-G models were downscaled
under A2 scenario by LARS-WG model in 15 meteorological
stations. The ability of the models for prediction of parameters
using different statistics was appropriate. Based on the
forecasts of HadCM3 and ECHO-G model, the annual average
of minimum temperature would be increased by 0.4 and 1.6
°C, respectively. The maximum temperature was also
forcasted to increase by 0.2 and 0.7 °C, respectively. Also,
these models predicted respectively increase (30.9 mm) and
decrease (11.8 mm) in the annual precipitation. Both models
predicted a decrease in occurance percents of dry and wet
periods and increase of normal period in monthly scale.
However, in annual scale, increase of occurance percents of
dry and wet periods and decrease of normal period was
predicted. Also, variation of occurance percents of different
drought classes in the future period was higher in ECHO-G
model compared to the HadCM3 model. The results showed
that highest frequency (area) of annual precipitation in basic
period ranged from 350 to 550 mm for the ECHO-G model
while in HadCM3 model the value ranged from 450 to 650
mm. Maximum of precipitation changes were predicted in the
cities of Bandar Gaz and Maravetappe by HadCM3 and
ECHO-G models, respectively.
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Fig. 1- Locations of studied weather stations in
Golestan Province
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Table 1- Statistics of LARS-WG model in simulation of different climate parameters
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Fig. 2- Mean Monthly precipitation (up), Minimum Temperature (down-left), and Maximum Temperatures
(down-right) in basic and future periods
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o Basic 1.83 3.93 999 1575 67.13 1714 1089 4091 1.31
= Future (HadCM3)  1.65 4.35 8.82 1482 6852 16.67 10.22 4.69 1.71
= Future (ECHO-G)  1.78 3.99 863 1443 69.66 1591 9.73 4.54 1.61
Basic 3.55 2.67 8.66 1489 7222 1290 8.00 3.77 111
Té Future (HadCM3)  2.11 4.43 911 1579 69.10 1512 7.99 5.56 1.55
< Future (ECHO-G)  1.33 4.22 1155 1711 67.35 15.56 7.55 4.66 3.33
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Fig. 3- Zoning map of annual mean of precipitation in Golestan province in basic and future periods
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