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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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' Lec., Department of Desert Geology, Center of Desert Studies, University of Anbar, Anbar, 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.

Soil desert, SPI, NDVI, VCI, TCI, VHI

*Corresponding author.

dr.husamnmukhlef@uoanbar.edu.iq
https://dx.doi.org/10.36531/ijds.2022.176686
Received 3 June 2022; Received in revised form 29 August 2022; Accepted 10 September 2022



Mukhlif and Al-Rifai, 2022

EO aily 8 (2020) ggsals Al-Quraishi aass
Gl (aa€ ol 6 Gliadl dub)l Ldd Sl
Jaee )l sdll axsals NDVI, SDWI & LST
g .Caliall Al 556 SPI _uldll ladll Joha
clial) A sy (A Aol @lilal) Cuadn
Sl o IS 3 SPl aldll jhaal e adiey
slad duagll Shally claalally dediiall ddayl)
b linl) BT (e gl gl SKal) L)l dasal
(NDMC) National — <ya¥)  saaiall - sl
354l 138 a3 «Drought Mitigation Center
lensysi ekass Liginss ety Lo sand Calial) 5ol 2a s
O Sbad LAl #il K8 e Sl Sl
bl Shadl e Jesivs S5eY) saaiall LYY
oo Shab sl i Auye¥l sl e vl B
&) bl s L deamd) Jeall e by g el
& Ailagaal) Ll e ld (saay calial) Alls dalia
2019 1999 diw (e duia) b sdea

dalually 28 sal

i daliaS Ghall e OISl ags dahie )ynal)
dalue @il e spinll dikie (A dghaall Al
42° 22') Jsh i Gu manally (2,5 297
e Sihy 5 (42° 37" 20.80") 5 (55.70"
Yl (34° 02' 16.89") 5 (34° 19" 20.89")
(1 Jss)

cylalie 53 3 il Cehal) aal Caliall aa) ey
Lsh) gyl auniiy Sl ddhall Slela) Jodi I
Bhall dayas ¢ sUasY) Jailus Jalaily cilaaSs dull elans
-(2017 ,Tsakiris) dalall audg dilall shaliall 8
Dhlaal bl (sl AglSals e alaal s
Cagylall B bl ddhe b apad) skl ae cCalia)
(2014) Ismail ¢ (2016 , Hazaymeh) il
palie Giliall ggiage Gaaif Caliall palie Jals
S i i) eIKE) ST e alaas Advie
Glawdill e el laaly JLas Al alshll o
Ay (A ofalll sl Pla e el elasg ikl
A Caplall 2aatg CDIEA) DA e Balall 038 Julag
Glung 4l G ¢ 559 dilisay 4asgde 220l Ciniiag
"4 sy dhad

oo 203 Gileall Gilage o) (2019) Al-Azzawi L
sl e byl DA ey Al JSLE aal
Ol e 88l Bgan 5 48 dacl) g daliarBY|
LS cadaiy) oda dagadd L) 3lgall s Lasa
Cilia Cilage ) ool allad) ALl Ll of S5
S agaal) A )55 51 Baulfie 8igr hall Caspin
Galaall s gl DG Gileall o muagl LS L2 paidl)
319 uell Caleally Metrological Drought sl
=Dl bl

Hydrological Drought

.Agricultural Drought

Iraq J Desert Studies * 2022 * Vol.12 < Iss.2



Mukhlif and Al-Rifai, 2022

| o 1 L L e o AT gl L3 i %
e T oW e
y E s S
T -ﬂ"r-&::ﬂ -El"'-';i"
= i T e
- L5 (5 . h &
A= =
:i':rli_l'.n_lj  H Ffln..-sru a B
. — 2, £ =
y —  #r &
#J_,--“' e — — 5"
i e
-4 g -:uu.:E" L
I R 0 5 & =
3 e A7 - & g
e e, S N -y
s ' T s
. s i o E
% A U o 1 s el
EY n A n 1 A -H'H.\_ PR .....a."-d = .
£ J z =
'H..H ' =) ™ _E
D 5tud}r Area —_— Sl Ty TR ' 3
R
|
L] SR EEE SISO

Syl Al g i3 Ahayjs 1S4

Lyl Lalall dglall culpigally Ay sl ) A
gebll alasinliy 2 Jsaall & Ll cN¥aled) (35
ENVI 5.3 oy ZplSesal cllaly dall)

.ARCGIS10.2

Ge Al Aibiey daldll Agliadl) byl Ly
55 Lasg USGS ilaall Sye¥) aslssall adsal
el Claalsal sy 2019-1999 (e 5aall 4ia
Aallee 8 Bae IS O Gy s (1 o)
ilatl) Slileal ajagats dafiall il a1 (385 Ll

yal) b dasiieal) Liliadl) cilal) ciliaalga .1 Jsis

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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Resource Equation description NO.
(1993) 5815 McKee SPI= X-Xm/ Standard precipitation 1
Index
(1990) &350 5 Patrick NDVI= NIR-R/ NIR+R Normalized Difference 2
Vegetation Index
o VCI=(NDVI-NDVImin) / . L
J
(2004) vs~) s Kogan (NDVImax-NDVImin) *100 Vegetation Condition Index 3
T TCI= (LST-LSTmin) / Temperature Condition
J
(2004) 5415 Koga (LSTmax-LSTmin) *100 Index 4
(2004) 05415 Kogan VHI= 0.5*VCI+0.5*TCI Vegetation Health Index 5
2019 Hernina 5 Rosalena WSVI= LST/ NDVI Water Supplying 6

Vegetation Index
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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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TCI Moderate

Severity Level Extreme Drought  Severe Drought Drought Light Drought No Drought
1999 28.6 98.2 148.7 17.5 4.0
% 9.6 33.1 50.1 5.9 1.4
2001 29.4 533 87.6 82.1 44.6
% 9.9 18.0 29.5 27.6 15.0
2003 25.6 83.8 84.6 86.0 17.1
% 8.6 28.2 28.5 29.0 5.7
2005 4.7 65.7 56.4 150.6 19.6
% 1.6 22.1 19.0 50.7 6.6
2007 15.3 111.3 107.7 43.1 19.6
% 5.2 375 36.2 14.5 6.6
2009 15.5 37.2 95.3 113.6 354
% 52 12.5 32.1 382 11.9
2011 323 53.6 122.5 58.9 29.7
% 10.9 18.0 412 19.8 10.0
2013 18.2 34.0 141.3 85.7 17.9
% 6.1 11.4 47.6 28.8 6.0
2015 22.0 70.9 112.1 73.4 18.6
% 7.4 239 37.8 247 6.3
2017 46.6 75.6 68.8 77.8 28.2
% 15.7 255 232 26.2 9.5
2019 284.6 5.0 3.7 2.5 1.1
% 99.2 0.4 0.2 0.1 0.1
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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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