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Abstract

Climate change has significant negative impacts on various human activities. With the anticipated
intensification of climate hazards due to these changes, it is essential to develop climate-resilient sectors to
mitigate associated risks. Effective climate risk management requires strategies that identify patterns of
climate hazards to support informed decision-making. Policymakers, researchers, and the general public
can benefit from climate-related hazard atlases, which provide critical information to better understand risks
and implement measures to reduce the impacts of these hazards on human health, agriculture, and other
sectors.

Qazvin Province, located in northwestern Iran, is particularly vulnerable to atmospheric and climate-related
hazards such as frost, drought, heat waves, cold waves, dust storms, air pollution, and flooding. The
occurrence of such climate disasters in Qazvin underscores the importance of disaster risk reduction and
climate adaptation measures. This study utilized daily maximum and minimum temperature data from the
ERAb5-Land dataset for the period 1991-2020. The ERA5-Land dataset, with a spatial resolution of 0.1
degrees and a temporal resolution of 1 hour, served as the foundation for analyzing temperature extremes.
The Climpact project was employed to calculate climate-related hazard indices and demonstrate their
spatial patterns across Qazvin Province. Additionally, composite maps of extreme events, land use, and
population distribution were generated to aid in interpreting the results. The spatial analysis revealed that
the northeastern region of Qazvin Province is a frequent hazard zone, experiencing a high number of icy
days annually, ranging from 100 to 130 days. In contrast, the central part of the province registers the
highest temperatures, with an annual average exceeding 50 hot days.

The multi-hazard map demonstrated that the central part of Qazvin Province is simultaneously affected by
multiple climate-related hazards. This area, characterized by concentrated population and economic
activities, faces amplified climate-related socioeconomic risks, highlighting the urgent need for targeted
adaptation and risk reduction strategies.
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Fig.1. The damages caused by weather and climate disasters in Qazvin Province for the period
2007-2022
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Table 4 - Percentage of Qazvin province's area, urban and rural population, residential areas,
rainfed and irrigated cultivation, orchards, and graps in different ID categories
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e s s okst £l 3 S ol es L oo b
Urban Rural Residential Graps Orchard Rainfed Hydroponics 0 Class
- - Frequency%  Class(day)
population  population areas

98.1 721 80.8 80.2 57.3 334 91.6 42 0-20 1
11 21 14.4 17.2 30.4 53.6 6.4 41 20-40 2
0.8 4.6 2.8 2.1 7.3 10.7 0.6 10.8 40-60 3
0 15 0 0.3 2.6 19 0.9 3.4 60-80 4
0 0.7 1.6 0 1.7 0.1 0.3 14 80-100 5
0 0.2 0.4 0 0.3 0.09 0.04 0.9 100-120 6
0 0.05 0 0 0.2 0.04 0 0.6 120.130 7

89 369
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Fig. 4. Spatial distribution of temperature hazards in Qazvin province (1991-2020)
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Fig. 5. Spatial distribution of ice day classes in different return periods in Qazvin Province
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Fig. 6. Overlap of different classes of annual average of extreme temperature indices with
areas used for rainfed agriculture in Qazvin province
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Fig. 7. Area affected by temperature hazards in Qazvin Province from 1990 to 2020
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Fig. 8. Multiple temperature hazards map of Qazvin Province during the period 1991-2020
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Fig. 9. Composite map of cold spell duration index (CSDI) and warm spell duration index
(WSDI) in Qazvin Province during the period 1991-2020
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