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Figure 1. Network of weather stations in Golestan Province.
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Table 1. Climate classification Demarton.

Very wet Wet Semi-Wet Mediterranean Semi-dry dry Type of climate
More than 35 28-35 24-28 20-24 10-20 0-10
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Table 2. Results of the different methods of interpolation error.

Dl Sy S ol e 3 S
RBF Krijing IDW Pattern
Solas Cwde
MAE RMSE MBE MAE RMSE MBE MAE RMSE  MBE
Symbol
‘_gla.!.hu..a ‘J’:')L

99.6 143.8 -15 88.4 138.2 8.5 103.3 1459  -27.1
Viow of observation

110.1 160.8 -16.8 98.6 152.2 -6.7 113.7 165.2 -27.7 2011-2030
105.8 155.4 -16.1 94.1 147.3 -6.3 109.7 159.6 -26.7 2046-2065 SRA1B

105.1 153 -14.8 93.7 146.1 -5.6 108.6 155.7 -24.2 2080-2100
111.1 164.2 -17 98.9 153.8 -7.6 114.5 167.5 -29.4 2011-2030
110.1 162.4 -17 99.5 155.7 -7.4 118.3 168.8 -26.2 2046-2065 SRA2
93.5 138 -13.2 83.5 132 -5.6 97.2 139.9 -22 2080-2100

109.7 161.5 -16.6 98.7 152.9 -7.1 113.8 166.1 -28.5 2011-2030
104 151.8 -15.1 92.5 144.5 -5.6 107.2 155 -24.9 2046-2065 SRB1
108.3 157.1 -15.7 96.9 149.3 -5.9 111.3 160.6 -26.1 2080-2100
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Figure 2. Rainfall zones in the base period and future periods under different scenario.
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Table 3. Percent of zones month base period and future periods under different scenarios.

6)” S8k
Period
2080-2100 2046-2065 2011-2030
s g5l
cé) ‘é’ cé) cé) %’ té) cé) %’ féi g Scen'arios
= w & = w ~ = w ~ e Sk
Rain (mm)
1 1 2 1 1 0 0 1 0 1 <300
11 16 27 15 13 7 10 10 10 18 300-400
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27 21 16 21 25 37 29 29 30 18 500-600
13 14 15 14 14 13 13 13 13 15 600-700
12 11 3 10 12 14 13 13 13 6 700-800
3 2 0 2 3 5 4 4 5 2 800-900
1 0 0 0 1 2 1 1 2 0 900-1000
0 0 0 0 0 1 0 0 1 0 1000-1100
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Figure 3. Spatial distribution of temperature in the base period and future periods under different scenarios (°C).
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Table 4. Area of climate zones in 9 region in the base period and future periods under different scenarios.
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Period
2080-2100 2046-2065 2011-2030
o g b
2] z %) 2] z %) 2] z %) o i
Temperature
5 3 2 6 5 5 8 8 8 9 <11
7 6 5 8 8 8 10 10 10 11 11-14
8 6 5 9 8 8 9 9 9 10 14-16
5 5 3 5 5 5 8 8 7 10 16-17
5 5 5 7 6 6 14 14 13 23 17-18
4 2 2 6 5 5 24 24 14 37 18-18.5
5 3 2 8 7 7 26 27 39 0 18.5-19
17 10 6 52 56 56 0 0 0 0 19-20
46 61 69 0 0 0 0 0 0 0 20-22
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Figure 4. Climatic zoning Demarton method for the base period and future periods under different scenarios.
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Table 5. Area of climate zones in 6 region in the base period and future periods under different scenarios.
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L;!A_HJL:.M
11 12 12 11 11 12 12 13 12 12
Mediterranean
b e
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b
11 8 3 11 11 13 13 13 13 10
Wet
b e sl
3 1 0 3 3 6 7 7 7 4
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Abstract

Background and Objectives: Climate which is defined as the average weather, has been
changed in recent years due to increased greenhouse gasses emission and imbalance of radiation
in atmosphere. Climate change is one of the major challenges which affect different aspects of
human life on the earth. For recognition of climates a set of rules are employed which are called
climatic classification. For performing classification the observed at-station data should be
interpolated using different methods. Golestan province located in northeast of Iran with diverse
climates is chosen for current study. As it is an important agricultural production region, its
climatic classification is of main concern. The aim of this study is to investigate the effects of
climate change on climatic zones.

Materials and Method: The study area is located in southeastern part of Caspian Sea, between
36° 24' to 38° N and 53° 51' to 56° 14' E. The required data of temperature and rainfall for
baseline period 1982-2011 were generated using LARS-WG model. These generated data along
with historical observed dataset were used for calculation of DeMartone classification index.
Besides, the index was worked out using the data for baseline and outputs of HADCM3 climate
model for three future periods of 2011-2030, 2046-2065 and 2080-2100 under three emission
scenario of A2, A1B and B1. The rainfall and temperature data were interpolated using Kriging
and Geographically Weighted Regression methods, respectively. The climatic zones were
compared based on their coverage percentage in province.

Results and Discussion: The outputs of LARS weather generator indicated the increase of
mean air temperature in Golestan province for about 4.3 °C by 2100. Among different emission
scenarios, the A2 scenario at the period of 2070 to 2100 shows the maximum increase in
temperature. The average monthly rainfall showed decreasing trend in some months and
increasing trend in some others but in general, the total annual rainfall will increase. The
evaluation of different interpolation methods revealed that the Kriging method is performing
more accurately than IDW and Spline methods at interpolation of rainfall data.

Conclusion: The outputs of LARS weather generator showed an increasing trend in both
temperature and rainfall, but the increase would be more significant in case of temperature
which in turn, would shift the climatic zones of province. In general, the province would
experience more arid conditions in future periods as a result of climate change. In this manner,
the A2 scenario projects more arid conditions for Golestan province by the end of this century.

Keywords: Climatic zoning, De-Martone index, Interpolation, LARS
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