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Abstract:

This study analyzes the spatiotemporal variability of precipitation and meteorological drought characteristics in
Nineveh Governorate during 19812025 using 0.05° CHIRPS v3 pentadal precipitation aggregated into 540
monthly layers. Annual, rainy-season (October—May), winter (December—February), and spring (March—May)
precipitation were assessed. The Standardized Precipitation Index was computed at 3-, 6-, and 12-month
timescales using a zero-adjusted Gamma distribution. Precipitation trends were quantified by Sen’s slope and
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tested using the Mann—Kendall test after trend-free prewhitening; spatial multiple testing was controlled by the
Benjamini—Hochberg false discovery rate procedure. Drought events were characterized by frequency, duration,
severity, intensity, peak, and affected area, and were compared across 1981-1995, 1996-2010, and 2011-2025.
Pettitt’s test was used to identify possible abrupt change points. The regional annual precipitation mean was
429.2 mm, while rainy-season precipitation averaged 427.0 mm. The driest annual condition occurred in 1989
(215.6 mm; —51.8% anomaly), whereas 2018 was the wettest year (801.6 mm; +79.3%). Regional Sen slopes
were —1.18 mm yr—1 for annual precipitation and —0.69 mm yr—1 for the rainy season, but neither trend was
statistically significant. Negative annual slopes covered 90.4% of the governorate, although no grid cell
remained significant after FDR correction. Relative to 1981-1995, drought frequency during 2011-2025
increased by approximately 5.0, 10.4, and 10.0 percentage points for SPI-3, SPI-6, and SPI-12, respectively. The
most prominent regional events occurred in 2020-2022 (SPI-3), 2007-2009 (SPI-6), and 2021-2024 (SPI-12).
Pettitt’s test detected no significant change point. Results indicate a recent increase in drought frequency and
spatial extent, but not a statistically robust abrupt shift or long-term precipitation trend after spatial multiplicity
correction.

Keywords : Nineveh ; CHIRPS v3 ; SPI ; meteorological drought; Sen’s slope; Mann—Kendall ; spatiotemporal
analysis.
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