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Modeling Temperature and
Rainfall Fluctuations in
Sulaymaniyah and Tikrit

Stations and their Impact on

Water Balance
ABSTRACT

The study aims to analyze the climate fluctuations of
temperature and rainfall in Sulaymaniyah (35° 33'-35° 37’ N,
45° 24'-45° 29" E) and Tikrit (34° 35-34° 39’ N, 43° 40'-43°
45' E) stations during the period (2000-2025) and their impact
on the water balance. The problem of the study lies in
understanding climate change trends, identifying the
geographical and climatic factors causing the variance between
the two stations, assessing the impact of these fluctuations on
water resources, and proposing solutions to address their
effects. The study relies on climate data recorded by the Iragi
Meteorological Authority, in addition to the use of specialized
programs such as ArcGIS, Excel, and SPSS to analyze data and
model climate change. The study includes an introduction and
four main sections. The first section deals with the theoretical
framework, while the second discusses the nature of the climate
in Sulaymaniyah and Tikrit stations. Time series are analyzed
to understand climate change patterns and the impact of
location and topography on climate. Section three focuses on
building statistical models for temperature and rainfall,
analyzing climate fluctuations and their frequency in each
season, using monthly and annual data, and preparing graphic
maps to illustrate climate patterns. Section four examines the
impact of temperature and rainfall fluctuations on the water
balance. Evaporation and transpiration are calculated using the
FAO Penman-Monteith model. The results show seasonal
variation in water surplus and deficit, with Tikrit experiencing
a water deficit almost year-round, while Sulaymaniyah
experiences a deficit only in the summer. Projected future
changes in water resources and recommendations for
sustainable management are also addressed.
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