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Climatic analysis of drought and its impact on the vegetation cover in the district of
Hit using Geographic information systems
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Abstract:
Geographic information systems were used and the
climatic data of the (study area) station, along with the
Ramadi and Haditha stations, were used as control
stations to confirm the accuracy of the study for the
period (1988-2020). The vegetation cover index was also
calculated using the (NDVI) formula to find out the
varieties and density of vegetation cover in the study
area, and the satellite images were analyzed through
satellites (LAND 5,7,8) as well as the (GIS 10-8)
.program

The research concluded that the drought in the study
area was clear, as the moderately dry variety ranked first
with a total of (33) repetitions, then came the moderately
humid variety with a frequency of (32) repetitions, while
the very dry and very wet cultivars were the lowest.
Recurring, as it reached (3.1) repetitions for each of
them, respectively, and the change of rain in the Hit
station, which is the highest change among the rest of the
studied stations, as the change during the study period
reached (-40.92 mm), while the Ramadi station was the
least changeable, as The change in rainfall during the
study period at that station was (-3.135 mm.(

As for the vegetation cover, it was found through
the research that the category of weak vegetation cover
recorded a clear variation, as the highest area was during
the year (2009), when it reached (6160.5) km2, with a
rate of (78.4)%, and this indicates that this year is the
driest among them. The years studied, while the year
(2018) was the least of the years, as the area of this class
amounted to (2612.9) square kilometers
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Map 1: The district of Hit is located in the northern part of the Al-Anbar
Governorate. It mediates the districts of the governorate. It is 70 km away from the
center of the governorate. It is bordered by the Salah al-Din Governorate to the
northeast, Haditha District to the northwest, Rutba District to the west, and
bordered to the south and southeast by the Ramadi District.
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It is clear from the analysis of Table (1) and Figure (1) that there is a variation in
the monthly averages of the normal temperature, and this variation appears
temporally between the months of the year and spatially between the studied
stations. Spatially, the summer months (June, July and August) recorded the
highest temperature.
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It is clear from the analysis of Table (2) and Figure (2) that the maximum
temperatures recorded a remarkable variation between the stations of the study
area, where the summer months recorded the highest monthly average.
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By analyzing map (3), Haditha station recorded the highest annual rate of (29.4) m,
then Heat and Ramadi stations came second and third with a rate of (28.7, 28.0).
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Through the analysis of Table (3) and Figure (3) of the monthly and annual
averages of the minimum temperature, it appears that there is a clear spatial
variation in the average minimum temperature in the study area.
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This is evident from the analysis of map (4) that the Haditha station recorded the
highest annual rate of (14.6) m, then the Heet and Ramadi stations came second
and third with a rate of (14.5, 14.3).
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It appears from the analysis of the monthly totals of rainfall shown in Table (4) and
Figure (4) that there is a clear spatial variation in the monthly amount of rainfall
between the studied stations as well, and the quality of temporal variation between
the months of the year
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Map 5: The rainiest month was recorded in February, when the monthly total was
between (20.7, 22.8, 22.6) mm in Ramadi, Haditha and Hit stations.
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Aokl sl e Ay A L e Al 28 il ale (100) OIS alad) Jaxalls
o S & (SPI) ol jhadll jdge adiey (YO (Y)Y auls) ddaad) ol 3
sl SOl Wyl dysall sba U Aaagll Shally cilaalally dasiiall dfiadl Sl
National Drought (NDMC) 4.£yeY!) sasiall cul¥oll & Calaall BT (e gl
Listuy gy Legud Giliall 5alls aay Kol 138 a8 3 ¢ Mitigation Center
COFY Y18 aall) BIAN e mila JKE e bl SIS eays i
sl e aed) 8 bl Sl dte Jasien 4S5 Y saaall WY (e Sl
McKee ) muagl 2l chadiiall Joall (o by s Slunall e Db ligd) Jia dyy5Y)
Joait Laie Wadl ) dosig 40l (SPI) w068 Ladie dhaad Cilaal) 35 ) (Teal
58 JS ol Gllyyg Lase (SPI) af oo Lodic oda iliall 558 giny « (-Y)
bl & sagiie Glly agag pae (SPI) Glus 8 Jdiady Ayleds Bl Lol Calaa
(McKee 2003, 179-184) (4w ¥+) (s S Auhall Zyslladll 55l 555 dysa)ll
2 (0) dsaal) B LSy ¢ ladas Al culial) (385 Calaadl aaas Sy

Spi ydise cilid (¢) Jgaa

Spi é

<Y

1.50 - 1.99

sl laigia 1-1.49
Joshyll Jaias 0-0.99
Caliall Jaiea -0.99 -0
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calaad) Jasisia -1--1.49
Calaal) nal -1.50 - -1.99

Source: McKee, T. B. Doesken, N.J& Kleist, J. 'The Relationship of Drought

Freguency and Duration to Time Seales. Preprints', Eight conf. on Applied

Climatology, "Anaheim California, USA", (2003), PP.179-184

Table 5: This drought period ends when the (SPI) values become positive. Thus,
each drought period has a beginning and an end. It is preferable to calculate (SPI)
that there are no missing data in the time series, and the period required for the
study is more than (30 years).

On cilial) Glial Ay DS (8 oils dlia o) Jeaall st e el
Giliad) aas Canall Jaw 1 V) mill e cplil) Gl maca s (Sarg Al Cillaa
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Ay cllaadll
Ll Gllaas ppen o ahhSE culS 3 Gilial) pad Caiall dualy Wl
% (VY.1) dausing IS5 (£) adlsr sabol dane 3 iS5 o) il 3 duyliia gl
(Y) Bl B dana Daly % (3.)) Hansiay SUSH (V) @l o Aana laony o
13 e llia oY) o galo)ll dhae o coty b ey % (T.)) dasiny J)SS
Glhae Gu AY) o Caliall lasgie canall b WS L Galiall Galual (e caiall
(0) ddls led Caiall 13 IS5 aly 3 BHSS eV o Las dlaas culS 3 Ayl
s ciball a8 DISE eV e Bias dlase Ua jelayg % (V0.Y) Ay 1SS
N sas Canall 13 asalyy sad SV Glual) 8 lhSs paleas) el Ca
& dade JUSs JHly % (1)) Asing JDSS (V) olol Aaae s s (b B
Cilial) Jiiee Citall (ady Led Ll L% (For) Ly 0S5 (1) &l Cum s dlas
g On dgliie GHMS Jaw s Al Glua Al IS eV o8 s
s Ayl GluaY) Ll W% (TFLY) Ay DS (V) caly G Auhll Gillass
Colie CDBS Tan Lkl pad ol daws 3 Auhal) s on WSS s
ane 5 % (1)) Ay DS (Y) il DS eV a dias dlas cul
-
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Cua galoyl) ddane 34l LS5 el Jaw 28 Lyshyll aad Conall Ll L Canall 13g]
O Alite JHSS Cuag s Shae Gl a4 % (30)) Ay LSS (V) &b
288 4y gda)l) Lo gie ol (et L Lol % (Vv ddyg aals OS5 dllly Gilasdl)
(1) &b G o Al (Sl LSS ol da M Al Gllase G ASDLSS il
(1) LegblSs &y 3 IS5 J81 dipasy salo)l) Jilaae Cilas 25 % (VALY) Aoy LSS
DL Jans 38 Ayl Jiiaa inall dly %0 (Y. 0) sy Legha ddane IS S5
DUS5 (1) Al Cun TS eI s Linag gola)l ilana 8 Agliiag a4yl
Class Ally aaly SIS (5l G dlasa lgie JBY) & s JSU % (TVLY) Ay
o (¥+.¥) Aansyy S5 (V) ad Ciiall 13gd LIS

claaall & SPi ulilll jhall jdse s Gilial) Cilial qudy S5 (1) dosa
(Y+ ¥ =V AAA) Baall dug jaall

G dass s ddass b)) Aasa )
& sanall Calaa) Calial
% Al DS | % Al | il | % Al |l
) 3.0 ) - - - — | laa calaall ans
1 9.1 v 6.1 Y 12.1 ¢ calaad) aad
A 3.0 \ 15.2 o 6.1 Y Glial) Jawgie
vy 33.3 )Y 33.3 R 33.3 R Caléal) Jaiza
v - - 6.1 Y 3.0 V| Tas dshll and
o 3.0 \ 3.0 \ 9.1 ¥ Lokl pas
Al 1822 1 3.0 \ 3.0 V] skl bagie
YY | 30.3 ) 33.3 X 33.3 V| gkl Ui
| % Ve Y% ) e YY % Ve vy g saaal

Lsall ol daladl Led) (Jaid) 3ylys cilily e olaie) Gald)l Jee : jaadl)

YooY Bygiiia e Glly o lall and o BN aa)llg 408)5al)
Table 6: Its frequencies varied between the study stations, as it recorded the highest
frequencies in Heet station, where it reached (6) repetitions, with a rate of (18.2)%,
then Ramadi and Haditha stations recorded the lowest frequency, as their
frequencies reached (1) repetitions for each station, with a rate of (3.0)%.
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Jisal Spi il jlaall yiise ilajial g dyylas anlge day)l dlaic] 5 3
(Landsat 5,7,8) deluall HLdYl iyl ddasy laal DA e Slal) ¢ Uazl)
sdd PlA Sl ¢Uaad) bl Al clysal) Coptll omad aanll Juad Pla sl
pally Calally Calaal) 30l ansall (Lo HUadY) A€ liie 8 e st A sl
SYANY ) (Yeeq=Y e A) (V3AY194Y) audell oy Dogha)ll Juieally dla )l
() Lha — (V) s (YOYA =Y Y) (YO

SPi jdigal B8 5 lidall 4y phaall amigall (V) Jo2a

ol Spi »d @oball ansall | dalia) dasdl)
Ay gl il i 0.33 1992 - 1993 @l
Ay gl il i 0.81 1992 - 1993 Cua
Aok M Lo gie 1.11 1992 - 1993 Bpa
Calial) aad -1.76 2008 - 2009 ol
Tas Giliall A -2.11 2008 - 2009 S
Caliadl L gie -1.10 2008 - 2009 EUTEES
Calial) a0 -1.62 2012 - 2013 sy
Caliall Jina -0.75 2012 - 2013 Cua
Calial) Jaus gl -1.40 2012 - 2013 Ly
Akl aad 1.61 2017 - 2018 @)
gyl e B 1.25 2017 - 2018 Cua
skl Jotine 0.64 2017 - 2018 L
Land sat ) deliall HLddl diloadl cildyal) e alaeYh dalll 1 jaadll
(5.7, 8
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Table 7 and Map 6: Four rainy seasons were adopted according to the outputs of
the standard rain index (SPI) for the analysis of vegetation cover through the
selection and analysis of satellite images (Landsat 5,7,8) taken during the spring

season.
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Table 8: It is clear from the analysis of Table (8) that there are clear changes in the
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annual total rainfall between the study stations, and this discrepancy is due to
geographical factors related to the surface and other comprehensive factors related
to pressure systems, especially rainy weather depressions and the variation of their
frequency over the study area.
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It is noted from the analysis of Table (9), Figure (5) and Maps (7) that there is a
clear spatial variation in the density of vegetation cover in the district of Hit, and
there is also a temporal variation in the density of vegetation cover between the
years studied

Aalie Jas 288 8N Canall gay Alall o Uarl) Gilial (e B Canal) L
dialuse il 3 1Y) & duhall e 5yal) Ll culS Cua Auhall g o Al
S8 Jantl ayn IS0 Aalia) oda il 5 % (YALT) duiyy oS (YY£ALQ)
Cuzidily Yo (VYY) daaiys oS (V0 ££.4) ly Can (1997) diw b dabis el
YYEY) il dalue daadd (Yo00 oY0)F) dandl gl Pl S O
a3 dalie J8YI & (Y409) diw 20 Cua % (Y7 oFL) daaiys oS (VVALS
Oe Blin Y o L) oda o) ity ) AL dasil) e ey Lee Linl Caiall
(V) BA (1) dSas (9) dsas Jaadl cduhyall lgia o
Table (9), Figure (6), and Maps (7): The second category of vegetation, which is

the dense variety, recorded a variable area between the years of the study, where
the last
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year of the study was the highest, with an area of (2248.9) square kilometers, at a
rate of (28.6%), then this area gradually decreased to record the second highest area
in the year (1993). ) where it reached (1044.8) km 2, with a rate of (13.3)%.
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Figure 7: The very dense vegetation category, which is the highest degree of

%
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vegetation cover, recorded a clear discrepancy between the years of the study,
where the highest area was during the year (2018), when it reached (426.8)
square kilometers, with a rate of (5.4)%.
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Figure 8: Lands with water cover recorded temporal and spatial variation in the
area, where the year (1993) was the highest in terms of water cover, with an area of
(886.7) km 2, with a rate of (11.3)%.
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Figure 9: The class of barren lands devoid of all types of vegetation and devoid of
water cover as well, as its area also varied between the years of the study, as my
years (1993, 2018) were the largest in terms of area, reaching (1905.2, 1904.6) km
2, at a rate of (24.2)% for each year.
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