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Abstract:

Using data from 1901 to 2020, this study analyses the spatial and
temporal evolution of meteorological drought across northern Egypt.
The Standardized Precipitation Evapotranspiration Index (SPEI) data at
a spatial resolution of 0.50. Multi-decadal analysis of drought
characteristics was performed at 1-, 3-, and 12-month timescales. Over
the past 120 years, there has been a statistically significant increase in
the frequency of dry events. On all time scales, the number of dry
events has been on the rise. The most noticeable increase occurred in
the last two decades. Spatially, drought trends were heterogeneous.
Extreme and severe droughts were most common in the southwestern
and southeastern parts of the study area, as well as northeastern Sinai,
north of the Siwa Depression, areas close to Ismailia, and along the
northwest coast from Rosetta to Salloum. Recalling that the study
domain accounts for roughly two-thirds of Egypt's land area and is
home to more than 60% of the country's population, it is crucial to
formulate a national strategy to reduce the negative effects of drought,
as well as to develop appropriate policies and a thorough database of
drought in Egypt. Innovative technologies in agriculture, such as
improved irrigation systems and rainwater harvesting, could fall under
this category. This will mitigate the negative impacts of enhanced
drought on many sectors like agriculture, water resources, food
production, grazing, etc.
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1.18 4.03 11.53 63.75 11.60 5.63 1.60 1
0.90 6.81 10.69 63.13 11.39 6.53 1.39 2
1.11 6.67 11.74 63.68 9.72 6.39 1.74 3
1.25 6.39 10.56 64.86 10.69 5.63 1.67 4
1.74 6.46 10.90 64.44 11.32 5.00 1.85 5
1.88 6.60 10.69 64.38 11.25 5.14 1.88 6
1.11 5.83 12.01 63.82 10.83 5.56 1.81 7
0.90 6.11 12.00 62.99 11.74 5.83 1.39 8
1.67 7.64 9.03 65.69 10.76 4.86 1.94 9
1.67 6.81 11.04 63.47 12.08 5.21 1.39 10
1.32 6.74 11.25 62.50 13.13 5.49 1.53 11
1.67 6.39 11.32 44.72 10.56 5.49 1.67 12
1.74 6.04 11.53 64.65 11.04 4.65 2.08 13
1.25 5.42 11.39 65.69 9.44 6.11 1.94 14
1.60 6.11 11.37 63.61 11.32 6.18 1.46 15
1.53 6.13 10.49 65.42 10.69 6.04 1.18 16
1.67 6.39 10.35 65.28 9.86 6.32 1.74 17
1.81 6.39 9.93 65.35 11.39 5.35 1.53 18
1.60 6.60 10.63 66.32 9.38 4.93 2.08 19
1.46 7.43 10.49 62.50 12.08 5.56 1.88 20
1.74 6.18 10.14 66.60 9.79 5.21 2.01 21
1.94 7.99 8.96 64.38 11.46 4.72 2.43 22
1.60 7.08 10.35 64.58 10.07 5.83 1.94 23
1.53 6.81 11.46 64.86 9.44 5.49 1.88 24
1.60 7.01 11.53 63.82 10.56 5.21 1.81 25
1.74 7.22 9.72 62.78 13.06 5.35 1.81 26
1.94 6.88 9.38 65.97 11.04 4.65 2.01 27
1.60 6.94 9.86 66.88 9.51 4.44 2.22 28
1.74 6.39 9.79 66.46 10.21 5.42 1.67 29
1.53 6.39 9.79 66.39 10.00 5.42 1.94 30
2.01 5.42 9.72 66.04 11.32 5.28 1.46 31
1.81 6.46 9.44 65.90 11.18 5.35 1.53 32
2.01 6.81 8.82 65.97 12.01 4.44 1.88 33
2.01 5.90 10.76 65.56 11.46 3.96 2.29 34
2.01 6.11 10.07 67.01 9.93 4.86 1.94 35
1.67 5.90 10.90 65.83 9.44 6.04 1.81 36
1.32 7.78 10.35 64.65 11.32 4.31 1.38 37
1.53 6.88 9.44 64.17 11.88 6.11 1.39 38
1.94 6.39 11.46 63.96 10.97 5.28 1.88 39
1.94 6.39 9.03 68.68 10.00 3.75 2.08 40
1.94 6.39 9.03 68.68 10.00 3.75 2.08 41
1.81 6.74 10.00 65.21 10.97 4.93 2.08 42
1.74 6.72 10.00 65.24 10.76 5.35 1.88 43
1.74 6.70 11.67 64.03 11.46 4.51 1.74 44
1.67 7.36 9.79 64.44 11.18 5.83 1.32 45
1.81 6.73 10.07 64.72 11.32 5.35 1.74 46
2.01 6.72 9.79 65.63 10.49 5.07 2.08 47
2.01 6.11 9.51 66.32 11.88 4.38 1.74 48
1.53 7.71 9.03 65.69 10.76 4.86 1.94 49
1.67 6.74 11.04 63.47 12.08 5.21 1.39 50
1.60 6.04 11.32 63.61 11.32 6.18 1.46 51
1.64 6.55 10.41 64.58 10.92 5.26 1.78 | busi
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0.00 5.00 10.07 65.90 9.44 5.63 2.01 1
1.39 5.42 10.63 65.35 9.72 5.56 1.88 2
1.74 4.72 10.07 66.39 10.21 4.86 1.94 3
1.60 5.14 9.72 66.39 9.86 5.35 1.94 4
1.57 4.79 11.11 64.79 9.86 6.18 1.67 5
1.39 5.49 10.63 65.07 10.14 5.49 1.81 6
1.81 4.79 10.63 65.83 9.10 5.90 1.94 7
1.81 5.14 9.86 66.67 8.54 5.83 2.22 8
2.08 4.58 9.86 67.43 8.54 5.49 2.01 9
2.22 4.58 9.24 66.46 10.90 4.86 1.74 10
1.88 5.56 9.72 65.28 9.86 5.63 2.01 11
2.15 5.00 9.10 65.63 10.90 5.21 2.01 12
2.29 5.21 8.61 65.76 11.46 451 2.15 13
2.15 4.86 9.24 65.90 9.93 6.04 1.88 14
1.39 5.28 10.42 65.97 9.31 6.11 1.53 15
1.60 5.28 10.90 64.79 10.35 5.21 1.83 16
2.08 4.03 11.67 64.93 10.21 5.14 1.94 17
1.81 438 11.39 65.21 9.86 5.42 1.83 18
1.88 5.21 9.86 65.35 10.21 6.04 1.46 19
1.74 4.93 10.63 64.44 11.11 5.56 1.60 20
1.60 4.93 10.63 65.83 9.24 5.97 1.81 21
1.88 4.93 9.86 66.04 9.65 6.11 1.53 22
2.08 5.00 9.24 66.04 10.14 6.04 1.46 23
2.08 4.24 10.69 64.44 11.94 4.86 1.67 24
2.22 4.58 9.24 66.46 10.90 4.86 1.75 25
1.88 5.56 9.72 65.42 9.86 5.63 1.94 26
2.22 4.93 9.38 66.67 10.21 4.65 1.94 27
2.08 4.86 9.93 65.69 10.49 4.86 2.08 28
2.03 4.86 9.93 66.81 8.89 5.42 2.08 29
1.74 5.28 9.86 66.11 9.86 5.21 1.94 30
1.74 5.42 9.31 66.94 9.65 4.79 2.08 31
1.81 5.63 9.58 65.42 10.49 5.00 2.08 32
1.53 5.28 10.56 65.63 9.44 5.42 2.15 33
1.58 4.65 10.42 66.18 9.10 6.53 1.53 34
1.58 4.72 10.28 65.21 10.35 6.53 1.32 35
2.01 4.72 10.14 66.39 8.89 6.04 1.81 36
2.29 4.17 11.60 64.17 11.11 4.79 1.88 37
1.88 5.00 10.28 64.93 10.90 5.42 1.60 38
2.01 5.21 9.86 65.97 9.86 5.42 1.67 39
2.15 4.79 9.31 66.32 10.56 5.21 1.66 40
2.15 4.86 9.03 67.36 9.44 5.00 2.71 41
2.08 4.65 9.17 67.08 10.21 4.72 2.08 42
2.22 493 9.86 66.04 10 4.79 2.15 43
2.15 4.86 9.86 64.93 10.76 5.76 1.67 44
1.74 5.21 9.51 65.90 10.56 5.49 1.59 45
1.67 5.35 9.72 65.14 10.56 6.11 1.46 46
1.74 5.35 9.24 67.22 9.10 5.14 2.15 47
1.94 4.79 10.42 65.97 10 5.35 1.53 48
1.94 5.35 8.82 66.67 10.28 4.58 1.74 49
1.94 5.35 9.58 66.67 10.07 4.58 1.74 50
1.39 5.28 10.56 65.49 9.58 6.11 1.60 51
1.84 4.98 9.98 65.86 10.03 5.42 1.84 L e
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1.53 5.14 10.14 66.11 9.58 5.56 1.60 1
2.29 4.58 10.21 66.18 8.96 5.28 2.15 2
2.08 4.86 10.21 65.69 9.31 5.28 2.07 3
2.08 4.51 9.79 66.04 9.58 5.69 1.94 4
1.74 5.00 10.07 64.58 11.04 5.42 1.81 5
1.53 5.28 9.51 65.56 11.39 4.58 1.81 6
1.46 5.63 10.56 65.21 10.83 4.58 1.60 7
1.67 4.51 11.39 64.79 10.07 5.21 2.01 8
1.94 4.93 10.21 65.63 9.93 5.49 1.53 9
2.15 4.93 10.69 64.79 9.93 4.58 1.60 10
2.15 3.96 11.32 64.79 10.14 5.42 1.60 11
2.64 4.65 9.38 66.11 9.79 5.49 1.60 12
2.15 4.65 10.63 65.35 9.93 5.56 1.67 13
2.18 4.24 10.28 65.76 10.56 4.58 2.01 14
1.94 4.44 10.21 66.53 10.56 4.86 2.15 15
2.01 4.51 10.56 65.63 9.51 5.14 2.29 16
2.29 4.31 9.72 66.25 10.21 4.44 2.43 17
2.22 4.03 10.63 65.69 9.86 493 2.29 18
1.94 5.21 9.72 64.24 11.32 6.39 0.83 19
2.01 5.21 8.75 65.83 11.25 5.14 1.46 20
2.08 4.79 9.17 65.07 11.04 5.42 1.46 21
1.53 5.76 9.93 64.79 11.25 4.79 1.60 22
1.88 5.28 10.07 64.65 11.25 4.86 1.67 23
1.60 5.56 10.49 64.51 11.04 5.14 1.32 24
1.94 5.14 9.93 65.28 10.83 5.07 1.46 25
1.88 4.65 11.46 65.14 10.00 5.28 1.25 26
1.88 4.79 10.83 65.28 10.42 493 1.53 27
1.74 5.35 10.63 65.49 9.79 5.35 1.32 28
2.01 4.03 10.63 66.39 9.03 5.35 1.67 29
2.15 4.31 10.63 65.42 10.56 4.72 1.88 30
1.81 5.42 10.35 65.28 10.49 4.86 2.01 31
1.81 4.51 10.49 65.42 10.49 5.35 1.88 32
1.53 5.07 10.42 64.79 11.39 5.00 1.46 33
1.74 4.44 10.63 63.47 12.64 5.90 0.83 34
2.01 5.21 8.75 65.83 11.25 5.14 1.46 35
1.94 5.28 9.58 66.25 10.07 4.44 2.08 36
2.29 5.00 9.72 65.21 10.42 5.14 1.88 37
1.88 5.14 11.18 64.79 9.93 5.28 1.46 38
1.67 6.11 9.03 66.32 9.86 5.07 1.46 39
1.60 6.11 9.51 64.93 10.69 5.21 1.60 40
1.53 5.90 10.28 65.21 9.79 5.49 1.46 41
1.53 5.63 10.76 65.35 9.79 5.07 1.53 42
1.94 4.38 10.49 65.76 10.42 4.72 1.94 43
2.08 4.03 10.63 65.69 10.56 5.21 1.46 44
2.15 4.24 11.25 64.51 10.14 6.04 1.46 45
1.81 4.24 10.69 64.03 12.43 4.93 1.60 46
2.08 4.65 9.38 65.97 10.42 5.76 1.39 47
1.81 4.24 11.32 64.24 10.90 5.42 1.39 48
2.15 4.51 10.00 64.79 12.01 4.44 1.60 49
2.15 4.51 10.00 64.79 12.01 4.58 1.60 50
1.94 4.44 10.21 66.53 9.51 4.86 2.15 51
1.92 4.85 10.24 65.33 10.47 5.15 1.67 | hwsic
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1.88 4.79 9.03 68.19 8.75 4.79 1.81 1
1.94 5.28 8.54 67.36 8.33 5.56 2.29 2
2.15 5.35 8.47 67.43 7.29 6.46 2.15 3
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