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Trends of rainfall as a support for integrated water resources management in Syria

Martina Zeleňákováa,*, Ibrahim Alkhalafa, Pavol Purczb, Peter Blišťanc, Pavol Pelikánd, 
Maria Manuela Portelae, Artur Tiago Silvae

aDepartment of Environmental Engineering, Faculty of Civil Engineering, Technical University of Košice, Košice, Slovakia, 
Tel. +42 155 6024270; emails: martina.zelenakova@tuke.sk (M. Zeleňáková), alkhalaf.ibrahim@gmail.com (I. Alkhalaf) 
bDepartment of Applied Mathematics, Faculty of Civil Engineering, Technical University of Košice, Košice, Slovakia,  
email: pavol.purcz@tuke.sk  
cFaculty of Civil Engineering, Technical University of Košice, Institute of Geodesy,  
Cartography and Geographical Information Systems, Košice, Slovakia, email: peter.blistan@tuke.sk 
dEnviroline s.r.o., Košice, Slovakia, email: pavolpelikan@gmail.com 
eDepartment of Civil Engineering, Technical University of Lisbon, Lisbon, Portugal,  
emails: maria.manuela.portela@ist.utl.pt (M.M. Portela), artur.tiago.silva@tecnico.ulisboa.pt (A.T. Silva)

Received 5 January 2017; Accepted 30 April 2017

ab s t r ac t
The objective of this study was to investigate rainfall trends in chosen climatic stations in Syria. Syria is 
prone to extreme climate events such as drought and flood. Annual as well as seasonal rainfall trends 
were detected by Mann–Kendall statistical test. The Sen’s slope was applied to identify the magnitude 
of those trends. The results achieved for rainfall revealed more frequent significant decreasing trends. 
Achieved results can be the basis for the development of water resources management plans and 
within the framework of risk assessment they will address all aspects of risk management focusing on 
prevention, protection, preparedness (including forecasts and early warning systems) and taking into 
account the characteristics of specific area. The Intergovernmental Panel on Climate Change’s (IPCC) 
Fifth Assessment Report concluded that precipitation has generally increased over latitudes north of 
30 over the period of 1900–2005 and decrease in the Mediterranean and southern Asia. In the presented 
paper, we evaluate out coincidence with the IPCC report – decreasing rainfall in Syria.
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