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Abstract:

Climate change is one of the biggest challenges for sustainable development in every country but the consequences on a
country like Syria which already suffering from ongoing armed conflict and its economy relies on the agriculture industry
along with scarce water resources are going to be severe. These effects are already being felt through severe drought
waves and other climate extremes which affect every aspect of society and the economic life of the Syrian people
(ACSAD, 2011; Massoud, 2010).

Still global climate models (GCMs) are the primary tools for climate research, but in the recent decades regional climate
models (RCMs) have been used extensively over selected sub-domains focusing more on regional and local levels at
higher resolution (Giorgi, 2019). However, the performance of these models is different from one to another in
representing recent and future climatic conditions.

In this study, we demonstrate the performance of 5 RCMs (HIRHAM, RACMO, RCA4, RegCM and REMO) provided
by different programs of Coordinated Regional Climate Downscaling Experiment international initiative (CORDEX,
Giorgi et al., 2009). All RCM simulations accomplished on a 0.44° horizontal resolution grid following the moderate and
high Representative Concentration Pathways scenarios (RCP 4.5, 8.5; Moss et al., 2010) encompassing the whole territory
of Syria.

Syria has a unique geographical location in western Asia, north of the Arabian Peninsula, at the eastern end of the
Mediterranean Sea. Thus, its location is shared between regions characterized by different topographical features which
gives a wide variety of options to test the performance of RCMs integrated over different CORDEX domains (MENA;
the Middle East and North Africa, WAS: West Asia and AFR: Africa).

The selected RCMs first need to be evaluated against reliable, high quality observational datasets (CRU, Climatic
Research Unit, Harris et al. 2020) as well as satellite-based data (SARA, Pfeifroth et al., 2018 and CLARA, Karlsson et
al.,, 2020). Our study mainly focuses on the following four climate variables: near surface temperature (TAS),
precipitation (PR), solar radiation (RSDS) and cloud cover (CLT). The performance of RCMs are evaluated at individual
level and the ensemble mean of the RCMs are also calculated. Then results are presented in the form of annual cycles,
spatial plots and Taylor diagrams. The results of this research will help to answer the following questions:

- How do perform the selected RCMs in simulating the current climate (1989-2008) of Syria?

- What are the main future climatic characteristics of temperature, precipitation, solar radiation, and cloud cover
over Syria by near future (2031-2050) and by far future (2080-2099) with respect to present (1989-2008)?

- How well the assessed RCMs agree on the sign of the previously mentioned changes in the analysed climatic
variables?

This research assesses and uses maps to visualize the analysed climatic data and will provide insights into the present and
future situations and underpin any related decisions and investments.
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