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Abstract

Climate change is currently the most important and urgent issue facing the
international community. It is one of the most critical problems confronting the world
today. Climate change has caused serious—and potentially permanent—alterations to
the state of our planet, including climatic shifts that have led to hydrological and
biological changes in ecosystems in general, and to reduced rainfall and water scarcity
in particular.

Given the potentially severe future impacts of climate change—such as the drying up
of rivers and lakes—this study addresses rainfall amounts over the meteorological
stations of Erbil, Mosul, and Sulaymaniyah. It calculates dry and wet years for the
period from 1989 to 2022 using the Standardized Precipitation Index (SPI) and
standard deviation. The study also explores the implications of reduced rainfall on the
surface water of the Tigris River and its tributaries in northern Iraq.

The findings indicate that recent decades have experienced lower rainfall levels across
the study stations. The 33-year study period was characterized by a higher frequency
of dry years compared to wet years.

Climate change occurs when the general average shifts, and the values of climatic
elements begin to fluctuate around a new average that differs from the previous one
for a period exceeding three decades, or even 100 years or thousands of years. It is a
persistent change in the Earth's climate system that unfolds and endures over long-
term time scales. It may have occurred in the past and is likely to occur in the future.
Climate change is continuously evolving over time due to its internal dynamics and
external influences.

Keywords: Rainfall variability, Standardized Precipitation Index (SPI), Climate change, Dry year,
Wet year.
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