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This research aims to analyze the temporal and spatial variation of
solar radiation in the city of Sulaimaniyah during the period 1994-2024,
using NASA POWER data based on space-based observations and
climate energy models, The research employed a statistical and
geographic analytical approach, calculating monthly and annual radiation
averages (MJ/m?/day) and analyzing the time trend using the Mann—
Kendall test and Sen’s slope.

The results showed that solar radiation in Sulaimaniyah exhibits a clear
seasonal pattern, reaching its peak in July and August (29-30 MJ/m?* day)
and its lowest in December and January (7-9 MJ/m?*day), with a general
trend toward a slight increase of 0.021 MJ/m?/year during the studied
period.
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7.89 | 94.7 | 3.98 | 489 | 6.27 | 8.34 |10.61 | 11.79 | 12.59 | 10.72 | 943 | 7.56 | 4.82 | 3.7 2008
7.55 | 90.59 | 3.16 | 432 | 678 | 8.73 |11.07 | 11.54 | 11.12 | 10.4 | 8.04 | 622 | 4.78 | 4.43 2009
7.95 | 9535 | 3.89 | 565 | 7.02 | 931 |10.96 | 12.36 | 12.64 | 10.27 | 8.29 | 6.55 | 4.62 | 3.79 2010
7.84 | 94.13 | 4.07 | 4.7 6.67 | 9.17 | 11.25 | 11.75 | 12.67 | 10.28 | 7.64 | 7.74 | 4.7 | 3.49 2011
7.84 | 941 | 3.57 | 417 | 6.38 | 9.33 |10.87 | 11.97 | 12.66 | 10.17 | 9.42 | 6.78 | 5.09 | 3.69 2012
7.99 | 95.87 | 3.43 | 424 73 | 944 |11.11 | 12.29 | 12.89 | 96 | 925 (745 53 | 3.57 2013

8.03 | 96.36 | 3.4 | 447 | 622 | 9.47 |11.31 | 12.28 | 12.43 | 10.69 | 8.98 | 6.94 | 6.09 | 4.08 | 2014
796 | 955 | 36 | 45 | 577 | 8.97 |11.21 | 12.22 | 12.73 | 10.56 | 9.56 | 7.14 | 5.31| 3.93 | 2015
8.00 | 9595 | 335 | 534 | 7.02 | 9.54 | 11.1 |12.35|12.14 | 10.59 | 9.03 | 6.6 | 5.43 | 3.46 | 2016
8.12 | 9747 | 408 | 443 | 691 | 9.14 |11.31 | 12.07 | 13.21 |11.51 | 9.02 | 6 | 5.67| 412 | 2017
7.75 | 92.98 | 2.98 | 3.84 | 568 | 9.53 |11.36 | 12.34 | 12.85 | 9.92 | 8.98 | 7.21 | 438 391 | 2018
8.02 | 9.2 | 334 | 53 | 665 | 9.68 |11.04 | 12.85|13.12 |11.38 | 8.33 | 5.8 | 5.04 | 3.67 | 2019
8.05 | 96.64 | 4.07 | 407 | 743 | 9.56 | 11.57 | 11.89 | 13.13 | 11.48 | 8.92 | 6.52 | 446 | 3.54 | 2020
8.39 | 100.7 | 3.67 | 497 | 7.06 | 9.71 |11.07 | 12.4 |13.01 | 11.66 | 9.88 | 7.17 | 5.82 | 4.28 | 2021
7.90 | 94.83 | 3.82 | 475 | 672 | 9.3 |10.91 | 12.25 | 12.15 | 10.46 | 9.21 |6.23 | 549 3.54 | 2022
792 9499 | 3.84 | 443 | 63 | 9.44 | 10.65 | 12.26 | 12.32 | 10.56 | 9.18 | 6.47 | 5.64 | 3.9 2023
8.01 | 96.14 | 428 | 456 | 7.19 | 9.16 |10.99 | 12.22 | 12.86 | 9.48 | 9.99 | 6.77 | 4.83 | 3.81 | 2024
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