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Abstract

Nineveh province stands out for its environmental and
climatic diversity, characterised by mountains, valleys, plains,
agricultural lands, and deserts, reflecting this diversity in its agricultural
environment. According to numerous scientific studies, Iraq suffers
from drought as a result of the climate changes affecting the earth.
Climate change, manifested in prolonged heatwaves and the frequency
of droughts due to reduced rainfall, lead to the depletion of available
water, significantly impacting the agricultural sector in Nineveh
province, which represents the cornerstone of food security in Iraq.

This study compensated for missing values in rainfall,
maximum and minimum temperatures, and maximum and minimum
humidity using four homogeneity tests (Pettitt, Standard Normal
Homogeneity, Buishand, and Van Neumann) at a 5% confidence level.
The analysis covered eight weather stations distributed throughout
Nineveh Governorate for the period 1990-2020 (Mosul, Tal Afar,
Sinjar, Rabia, Tal Abta, Baaj, Sheikhhan, and Hamdaniya).

The results indicated the homogeneity of monthly rainfall for
all stations, except for three months in Tal Abta, Baaj, and Sheikhhan.
Regarding temperatures, the percentage of non-homogeneous months
was 35% and 42% for maximum and minimum temperatures,
respectively, while humidity showed 18% and 14% for non-
homogeneous months for maximum and minimum values, respectively.
Non-homogeneous climatic data were corrected using the dual
cumulative curve method, transforming them into homogeneous

climatic data.



Temporal and spatial trend analysis of rainfall and
temperature series was conducted using the Mann-Kendall Test and
Sen's slope estimator. The trend analysis revealed a non-significant
decrease in rainfall, accompanied by a clear increase in both maximum
and minimum temperatures. Additionally, time series analysis of
rainfall was performed to monitor influential drought periods using the
Standardised Precipitation Index (SPI) and the Chinese Z index (CZI),
evaluating the correlation between the two indices. The results showed
the highest drought frequency at 51.2% in Tal Abta station, with the
lowest (45.1, 50.8) % in Sheikhhan/Sinjar and Mosul stations for both
SPI and CZI indices, respectively. There was consistency between the
drought indices in identifying wet and dry periods, with R? values
ranging from 0.84 to 0.94.

Given the agricultural importance of the study area, where the
majority of its land relies on rainfed agriculture, constituting 93% of the
area within the agricultural plan, the relative productivity of wheat was
calculated using the Cropwat 8.0 programme. An analysis was then
conducted to find a specific equation for estimating productivity in four
provinces (Mosul, Rabia, Sinjar, and Tal Afar) based on drought indices
of SPI and CZI. The study concluded that wheat productivity is
significantly affected by rainfall distribution (Spatial and Temporal)
more than by drought. The current study can contribute to clarifying the

extent of climate change impact on wheat productivity.



