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Predicting temperature and solar radiation by SDSM model based on
RCP scenarios
(Case Study: Gharakheil synoptic station)

A. Asgari', A. Darzi-Naftchali™® M. Nadi® and S.F. Saberali*

Abstract

Suitable prediction of climatic parameters is considerably important for adapting to climate change
and mitigating vulnerabilities in local scales. In current research, for climate change assessment, the
CanESM2 model in the 5th IPCC report and Statistical down scaling model (SDSM) was used under
three scenarios: RCP2.6, RCP4.5 and RCP8.5. The input data were minimum and maximum
temperature and solar radiation of Gharakheil synoptic station in Ghaemshahr and NCEP data (National
Environmental Prediction Center) for the base period (1984-2005). Sunshine hours were converted to
solar radiation using adjusted Angstrom formula for climate condition of the north of Iran. Future
climate scenarios were then developed for early-future (2011-2040), medium-future (2041-2070) and
late-future (2071-2100). The results showed that during these periods, solar radiation, maximum
temperature and minimum temperature will increase by 4-9 %, 5-24% and 8-34% compared to the base
period. The largest increases (5.3% and 4.2 for maximum and minimum temperatures respectively,
and 1.3 Mj/m? for solar radiation) will occur during late future period under RCP8.5 scenario. Since
temperature and radiation are the main affecting factors for crop growth and yield simulation, the
planning is essential in order to choose the appropriate planting date to adapt to climate change in the
study area.

Keywords: Angstrom formula, Climate change, CanEMS2
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Predicting temperature and solar radiation by SDSM model based on
RCP scenarios
(Case Study: Gharakheil synoptic station)

A. Asgari', A. Darzi-Naftchali™® M. Nadi® and S.F. Saberali*

Introduction

In recent decades, increasing greenhouse gas emissions into the atmosphere have caused global
warming and climate change. Suitable prediction of climatic parameters is considerably
important for adapting to climate change and mitigating vulnerabilities in local scales.
Simulating climate variables in future periods requires awareness of the status of greenhouse
gas emissions. In this regard, the use of emission scenarios which involve socio-economic
status and emissions of greenhouse gases in the atmosphere can help to predict climate change
in different parts of the world. However, proper prediction of climate variables is very
important to adapt to climate change and to reduce related vulnerabilities. Mazandaran
province has a vital role in the national gross production and food security of the country.
Therefore, it is necessary to study the weather condition under global warming in the future on
the agricultural situation of the province. In current study, an effort was made to study the
changes in solar radiation and temperature by analyzing the concepts of pessimistic and
optimistic scenarios in order to consider its effects on the leading challenges in the agricultural
system of the province.

Methodology

In current research, for climate change assessment, the CanESM2 model in the 5th IPCC report
and statistical downscaling model (SDSM) was used under three scenarios: RCP2.6, RCP4.5
and RCP8.5. The input data were minimum and maximum temperature and solar radiation of
Gharakheil synoptic station in Ghaemshahr and NCEP data (National Environmental
Prediction Center) for the base period (1984-2005). Sunshine hours were converted to solar
radiation using adjusted Angstrom formula for climate condition of the north of Iran. Future
climate scenarios were then developed for early-future (2011-2040), medium-future (2041-
2070) and late-future (2071-2100). Correlation coefficient, standard error and Durbin-Watson
statistics were used to evaluate the performance of predictor indicators in calibration of
statistical downscaling model.

Discussion and conclusion

According to the results, the SDSM model had an acceptable accuracy in predicting the minimum and
maximum temperatures for Gharakheil synoptic station. Therefore, it can be used to predict these
temperature variables under RCPs scenarios in the CanEMS2 model. However, the accuracy of the
model in the months of autumn, winter and spring was higher than that in months of summer. The
minimum and maximum differences in measured and simulated temperatures were 0.11 ° C in spring
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(April) and 2.29 ° C in summer (August), respectively. Also, the accuracy of the model in estimating
solar radiation in spring and early summer months (April to July) was less than that in autumn and
winter months. In general, according to the results, in all three periods, an increasing trend for climatic
variables was observed in RCPs scenarios. The results showed that during these periods, solar radiation,
maximum temperature and minimum temperature will increase by 4-9 %, 5-24% and 8-34% compared
to the base period. The largest increases (5.3 © Cand 4.2 ° C for maximum and minimum temperatures
respectively, and 1.3 Mj/m? for solar radiation) will occur during late future period under RCP8.5
scenario. Since temperature and radiation are the main affecting factors for crop growth and yield
simulation, the planning is essential in order to choose the appropriate planting date to adapt to climate
change in the study area. In this regard, for the study area, it is necessary to simulate crop growth and
yield under climate change in order to develop adaptation strategies to climate change, such as choosing
the suitable time for cultural practice, crop rotation, and adapting the appropriate date of cultivation for
the production of important crops such as rice, citrus and oilseeds.

The most important references

Qian, B., Q. Jing, G. Bélanger, J. Shang, T. Huffman, J. Liu, and G. Hoogenboom. 2018. Simulated

Canola Yield Responses to Climate Change and Adaptation in Canada. Agronomy Journal, 110(1):
133-146.

Rono, F. 2017. Statistical downscaling of future rainfall and temperature under different CanEMS2-
RCP model scenarios. M.se Thesis, University of Nairobi, 75 pages.

Satari Yuzbashkandi, S. and S. Khalilian. 2019. On Projecting Climate Change on Soybeen Yield in
Iran: and Econometric Approach. Environmental Processes, 1-15.

Zehtabian, Gh.r., A. Salajegheh, A. Malekian, N. Boroomand, and A. Azareh. 2016. Evaluation and
comparison of performance of SDSM and CLIMGEN models in simulation of climatic variables in
Qazvin plain. Desert, 21(2): 147-156.

Keywords: Angstrom formula, Climate change, CanEMS2

Y5f



