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Table 2- Performance evaluation of downscaling models for simulation of minimum temperatures

Station RMSE MSE MAE R?
SDSM  LARS-WG SDSM  LARS-WG SDSM  LARS-WG SDSM  LARS-WG

Bijar 0.03 0.35 0.00 0.12 0.02 0.27 0.99 0.99
DarehShahr 0.1 0.29 0.01 0.08 0.08 0.25 0.99 0.99
Dehloran 0.03 0.22 0.00 0.05 0.02 0.18 0.99 0.99
Ghorveh 0.03 0.23 0.00 0.05 0.02 0.19 0.99 0.99
llam 0.02 0.2 0.00 0.04 0.02 0.14 0.99 0.99
Islamabad 0.03 0.17 0.00 0.03 0.02 0.14 0.99 0.99
Kangavar 0.03 0.1 0.00 0.01 0.02 0.08 0.99 0.99
Kermanshah 0.03 0.23 0.00 0.05 0.02 0.17 0.99 0.99
Marivan 0.04 0.23 0.00 0.05 0.03 0.19 0.99 0.99
Mehran 0.12 0.24 0.01 0.06 0.08 0.18 0.99 0.99
Ravansar 0.03 0.13 0.00 0.02 0.03 0.1 0.99 0.99
Saghez 0.03 0.3 0.00 0.09 0.02 0.21 0.99 0.99
Sanandaj 0.04 0.18 0.00 0.03 0.03 0.14 0.99 0.99
Sararoud 0.1 0.23 0.01 0.05 0.07 0.18 0.99 0.99
Sarpolzahab 0.03 0.3 0.00 0.1 0.02 0.26 0.99 0.99
Tazehabad 0.12 0.31 0.01 0.1 0.1 0.27 0.99 0.99
Zarineh 0.03 0.14 0.00 0.02 0.02 0.11 0.99 0.99
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Figure 2- Observed and simulated of monthly minimum temperature by SDSM and LARS-WG models
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Figure 3- Observed and simulated of annual minimum temperature by SDSM and LARS-WG models
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Table 3- Minimum temperature changes (°C ) in future period compared to the base period

. SDSM LARS-WG
Stat
ation Base RCP85 RCP45 RCP26 RCP85 RCP45  RCP26
Bijar 5.8 6.7 6.6 6.6 7.3 6.9 7.1
DarehShahr 13.9 14.6 14.6 14.3 14.9 14.6 149
Dehloran 20.1 21 21 214 21.3 20.9 214
Ghorveh 5.9 7 6.9 7.4 7.4 7 7.3
llam 11 12 12 12.5 12.4 12 12.4
Islamabad 5.2 6.3 6.3 6.7 6.7 6.4 6.7
Kangavar 4.6 5.7 5.7 6.1 6.1 5.7 6
Kermanshah 7.1 8 8 8.5 8.5 8.1 8.4
Marivan 5.2 6.2 6.2 6.7 6.7 6.4 6.6
Mehran 17.7 18.5 18.4 18.8 18.8 18.5 18.7
Ravansar 8.5 9.6 9.6 10 10.1 9.7 9.9
Saghez 2.8 3.8 3.8 45 45 4.1 4.3
Sanandaj 6 7 7 7.4 7.4 7.2 7.4
Sararoud 6.7 7.7 7.7 8.2 8.1 7.7 8.1
Sarpolzahab 12.3 13.2 13.2 13.7 13.6 13.3 13.6
Tazehabad 11.6 12.3 12.2 12.6 12.6 12.4 12.6
Zarineh 2 3 3.1 3.6 3.7 3.3 3.6
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Figure 5- Average minimum temperature of base and future periods based on SDSM and LARS-WG
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Statistical downscaling of climate models projection of minimum
temperature under RCP scenarios in Western of Iran
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Abstract
Considering the significant effect of chilling and frost phenomenon on agricultural production in Iran, the aim of
this study is projection of minimum temperature in three provinces of Kurdistan, Kermanshah and llam,
Western of Iran. For this purpose, the data of 17 meteorological stations during the baseline period of (1989-
2018) were collected. Then, the HadGEM2 and CanESM2 climate models outputs were statistically downscaled
using LARS-WG and SDSM weather generators under three climate change scenarios of RCP2.6, RCP4.5 and
RCP8.5 during future period (2021-2050) and compared with observed data. The performance of the two
weather generators, were compared using MSE, RMSE, MAE and R? indices. The results indicated the good
accuracy of both statistical models in simulating the minimum temperature in the study area; however the
SDSM model performed better than the LARS-WG. The projected changes of minimum temperature compared
to the baseline period revealed a significant increase varying between 0.6 — 1.5 °C in study stations. The most
significant change was observed in northern parts of study region especially in the Saghez and Zarineh stations.
The findings of this study can be used in frost risk management and agroclimatic planning in the region.

Keywords: Climate Change, LARS-WG, Minimum Temperature, RCP, SDSM, Iran
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