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Using Geospatial Techniques to Study the Temporal Variability of Some
Drought Indicators in The Sakran Region-Western Iraq
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The study aimed to follow up the drought situation and the effectiveness of geospatial technologies in monitoring this
phenomenon. The indexes and indicators of SPI, NDVI, VCI, TCI, VHI and WSVI were used to monitor the drought
situation starting from 1999-2019 for soils within the western desert of Iraq in the Sakran region. The climatic drought
index SPI showed that the region was affected by the drought condition with recurrence at intervals ranging every 5
years, while the WSVI hydrological index indicated that the region was affected by the drought condition and its
variation from year to year with the predominance of moderate and severe drought. The results of the agricultural
drought indices NDVI, VCI, TCI and VHI agreed with other evidence in terms of the region's affected by the state of
drought, which was classified into five types whose areas of impact varied with the selected years of study with the

predominance of severe dry cases.
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Years Spacecraft_ID Sensor Path/Row Date

1999 LANDSAT_5 ™ 170/36 16/6/1999

2001 LANDSAT_5 ™ 170/36 06/05/2001

2003 LANDSAT_7 ETM 170/36 18/5/2003

2005 LANDSAT_5 ™ 170/36 02/07/2005

2007 LANDSAT_5 ™ 170/36 22/6/2007

2009 LANDSAT_5 ™ 170/36 27/6/2009

2011 LANDSAT_5 ™ 170/36 17/6/2011

2013 LANDSAT_8 OLl 170/36 22/6/2013

2015 LANDSAT_8 oLl 170/36 28/6/2015

2017 LANDSAT_8 oLl 170/36 17/6/2017

2019 LANDSAT_8 oLl 170/36 23/6/2019
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'y g Al = -
(1990) vsAls Patrick NDVI= NIR-R/ NIR+R Vegetation Index 2
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\
(2004) us.415 Kogan (NDVImax-NDVImin) *100 Vegetation Condition Index 3
e TCl= (LST-LSTmin) / Temperature Condition
\ .
(2004) 05415 Koga (LSTmax-LSTmin) *100 Index 4
(2004) 05,415 Kogan VHI= 0.5*VCI+0.5*TClI Vegetation Health Index 5
2019 ,Hernina s Rosalena WSVI= LST/ NDVI Water Supplying 6
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Classes Barren Lands Vegetation Cover
NDVI Level <0.1 0.1- 0.2 0.2-0.4 0.4<
1999 118.6 177.3 0.8 0.3
% 39.9 59.7 0.3 0.1
2001 140.0 155.6 1.1 0.3
% 47.1 52.4 0.4 0.1
2003 189.9 106.5 0.6 0.0
% 64.0 35.8 0.2 0.0
2005 120.9 173.9 1.8 0.4
% 40.7 58.6 0.6 0.1
2007 114.9 181.1 0.8 0.2
% 38.7 61.0 0.3 0.1
2009 108.4 187.2 1.1 0.3
% 36.5 63.0 0.4 0.1
2011 138.2 157.4 1.2 0.3
% 46.5 53.0 0.4 0.1
2013 53.3 240.0 3.1 0.5
% 17.9 80.8 1.1 0.2
2015 129.8 164.1 2.7 0.4
% 43.7 55.3 0.9 0.1
2017 114.6 179.5 2.5 0.4
% 38.6 60.4 0.8 0.1
2019 115.4 180.9 0.6 0.1
% 38.9 60.9 0.2 0.0
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VCI Extreme Severe Moderate Light
Severity Level Drought Drought Drought Drought No Drought
1999 157.77 101.84 36.55 0.39 0.45
% 53.12 34.29 12.31 0.13 0.15
2001 139.98 103.39 52.57 0.56 0.50
% 47.13 34.81 17.70 0.19 0.17
2003 150.71 74.89 62.14 8.38 0.88
% 50.74 25.21 20.92 2.82 0.30
2005 104.12 92.30 98.24 1.35 0.99
% 35.06 31.08 33.08 0.46 0.33
2007 184.92 69.80 21.54 0.33 0.42
% 62.26 23.50 7.25 0.11 0.14
2009 35.05 133.04 127.25 0.96 0.70
% 11.80 44.79 42.84 0.32 0.23
2011 71.47 136.39 88.06 0.55 0.53
% 24.06 45.92 29.65 0.18 0.18
2013 35.06 46.09 220.90 3.25 1.70
% 11.80 15.52 74.38 1.10 0.57
2015 54.61 118.68 120.60 1.94 1.17
% 18.39 39.96 40.61 0.65 0.39
2017 60.51 119.72 122.84 2.31 1.62
% 20.37 40.31 41.36 0.78 0.55
2019 70.23 100.41 121.69 3.41 1.66
% 23.62 34.15 39.14 3.17 0.60
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TClI Moderate

Severity Level Extreme Drought  Severe Drought Drought Light Drought No Drought
1999 28.6 98.2 148.7 175 4.0
% 9.6 33.1 50.1 5.9 14
2001 294 53.3 87.6 82.1 44.6
% 9.9 18.0 295 27.6 15.0
2003 25.6 83.8 84.6 86.0 17.1
% 8.6 28.2 285 29.0 5.7
2005 4.7 65.7 56.4 150.6 19.6
% 1.6 221 19.0 50.7 6.6
2007 15.3 111.3 107.7 431 19.6
% 5.2 375 36.2 145 6.6
2009 155 37.2 95.3 113.6 354
% 5.2 12.5 321 38.2 11.9
2011 323 53.6 1225 58.9 29.7
% 10.9 18.0 41.2 19.8 10.0
2013 18.2 34.0 141.3 85.7 17.9
% 6.1 114 47.6 28.8 6.0
2015 22.0 70.9 112.1 73.4 18.6
% 7.4 23.9 37.8 24.7 6.3
2017 46.6 75.6 68.8 77.8 28.2
% 15.7 255 232 26.2 95
2019 284.6 5.0 3.7 25 11
% 99.2 0.4 0.2 0.1 0.1
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& Lelils %40.6 il 2005 diw b el e S ol WL sl e %2.3599.34 cal
2019 4w %0.11 S dalue Jily Lel€ %0.48 5 30.75 Ja i
hiall Gilabie @il . 20195 2011 clgiadl sl

Aabl) Aihaia AVHI Giliad) Jds o clabosal) .60 522

VHI Extreme Severe Moderate Light

Severity Level Drought Drought Drought Drought No Drought
1999 35.46 85.43 92.12 62.33 21.66
% 11.94 28.76 31.02 20.99 7.29
2001 35.32 79.78 96.69 52.58 32.63
% 11.89 26.86 32.56 17.70 10.99
2003 56.78 90.21 92.32 49.65 8.03
% 19.12 30.37 31.08 16.72 2.70
2005 9.80 58.21 120.54 81.79 26.66
% 3.30 19.60 40.59 27.54 8.98
2007 13.49 56.17 118.60 76.75 31.98
% 4.54 18.91 39.93 25.84 10.77
2009 15.26 47.00 85.04 100.46 49.24
% 5.14 15.83 28.63 33.82 16.58
2011 31.55 91.09 88.68 56.21 29.46
% 10.62 30.67 29.86 18.93 9.92
2013 6.77 44.77 103.24 119.78 22.44
% 2.28 15.07 34.76 40.33 7.56
2015 28.99 62.79 112.71 64.35 28.17
% 9.76 21.14 37.95 21.67 9.48
2017 106.39 84.24 77.34 26.34 2.68
% 35.82 28.36 26.04 8.87 0.90
2019 285.00 5.43 2.32 1.13 1.09
% 99.34 0.48 0.11 0.04 0.03
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