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The effect of drought on the distribution of natural plant
density using the vegetative differences index (NDVI ) within
the watershed of Wadi Ajbab - Western Iraqi desert
Inaam Mohamed Ayed

University of Anbar - Center for Desert Studies
Abstract:

This study focused on the assessment and deterioration of the condition of
the grazing vegetation and the impact of drought on it in the watershed area
of Wadi Ajbab within the areas of the upper Euphrates in the western desert
of Irag, by monitoring and mapping the changes that occurred in land uses
and land cover due to drought and mismanagement within the study area. The
study also tried to update some information in the study area such as land
use/land cover by using different methods of data transformation and analysis
such as: Variations Index for Vegetation Cover (NDVI) and Classification.

The research was based on data and information extracted and extracted
from remotely sensed lands for thematic maps (TM) and enhanced thematic
maps (ETM +) images, as well as field verification and other sources, The
barrenness, and the area and density of the grazing plant witnessed
remarkable changes during the study period, The relative area coverage maps
(NDVI) show four types of natural vegetation and its density within the study
area (no vegetation, low vegetation, medium vegetation, dense vegetation),
for the year 2009 there are 38.1% and 29.1 %, 32.8% and 0.1%, respectively
for the studied varieties, while in the year 2019 there are 22.4%, 33.1%,
21.9% and 22.7%, respectively, and the vegetation cover spread areas
changes from barren or degraded lands to lands with different plant densities
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during the years The study attributed this to differences in the amounts of
rainfall for the years of the study, the study showed that both the natural
environments and human activities in the study area have witnessed
remarkable changes during the study period. Remote sensing, geographic
information system (GIS), global positioning system (GPS) and fieldwork are
important techniques that should be utilized in such studies.

Keywords: (watershed Wadi Ajbab, vegetation cover changes, climate
change, drought, land degradation, the Iragi Western Desert).
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No Species Commo Family Duration Life form
n name
1 arabica Schimpera Hlha Brassicaceae Annual Therophytes
2 | Arnebia decumbens alas Brassicaceae Annual Therophytes
3 | Mathiola longipetala 5SS Brassicaceae Annual Therophytes
4 Lotus lanuginosus B yes Papilionaceae Annual Therophytes
5 Eruca vesicaria BTN Brassicaceae Annual Therophytes
37
6 Plantago ovata L) Plantaginacea Annual Therophytes
e
7 Atriplex leucoclada Jey Chenopodiace | Perennial | Chamaephytes
ae

8 Aizoon hispanicum ged Aizooaceae Annual Therophytes
9 Diplotaxis harra s Brassicaceae Perennial | Chamaephytes
10 | Erodium cicutarium SRR Geraniaceae Annual Therophytes
11 Melilotus indicus Jdas Brassicaceae Annual Therophytes
12 Sclerocephalus 4wy | Caryophyllace Annual Therophytes
13 Hamlmada e Chenopodiace | Perennial | Phanerophytes
14 Diplachne fusca b Poaceae Perennial | Chamaephytes
15 Anvillea garcini X5 Asteraceae Perennial | Chamaephytes
16 Plantago ciliate iday S Plantaginacea Annual Therophytes

e
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17 Poa bulbosa oS Poaceae Perennial Geophytes

18 | Schismus arabicus LS, Poaceae Annual Geophytes

19 | Medicago laciniata Slaa Papilionaceae Annual Geophytes

20 Reseda muricata oluid Resedaceae Perennial | Chamaephytes

21 Bromus tectorum aylza Poaceae Annual Therophytes

22 | Astragalus caprinus PETIN Papilionaceae | Perennial Therophytes

Yy Artemisia herba— i Asteraceae Perennial | Chamaephytes

alba
Y¢ Anthemis ol Asteraceae Annual Therophytes
rascheyana

Yo | Caroxylon volkensii ) Chenopodiace | Perennial | Chamaephytes
ae

26 Ephedra alata saile Ephedraceae Perennial | Chamaephytes

27 Medicago radiata Jas Papilionaceae Annual Therophytes

c&uh
28 Erodium 92l 3 | Geraniaceae Perennial | Hemicryptophyt
glaucophyllum e

29 | Erodium laciniatum 051 < Geraniaceae Annual Therophytes

30 | Plantago albicanus | 4y ilyy | Plantaginacea | Perennial | Hemicryptophyt
e e

31 | Hordeum glaucum | (sy s Poaceae Annual Therophytes

32 | Scrophularia deserti PRI Scrophulariace | Perennial | Chamaephytes
ae

33 | Schismus arabicus daum’ Poaceae Annual Therophytes

34 Stipa capensis Azxaa Poaceae Annual Therophytes




AVEEYa 2 Y YT Al oY) axll [ aql ) alaall [ Aagl ) ASld) |, da)iesal) il jal) Alaa

55 bl il ABUSy cilay ) 68 Al
O daelicall SLaY) jseas (DU duiasll cdlladll caiis
Gl dihie & Aslal g laY) GBS, Clagys Alls e Caliaal day)l
il e (DEM) )l glapy) zisa Jidad ¥ dayall muas
oall & sy p@dl el aall ¢ Gl aly Apla Gupls
ol ) aall i o £Y9 e gy G Al dilaie (e i)

o You s Vo b




AVEEYa 2 Y YT Al oY) axll [ aql ) alaall [ Aagl ) ASld) |, da)iesal) il jal) Alaa

s 3y 3 oluall laaniveal DEM )l ¢ Y1 ¢ 35ai (¥) g

41°1 I5'0"E 41 °3|0'O"E 41 "4:5'0“E
= N
S z
3 5
3 E
<
™
Al-Qa'im
=z
S, o
< o
5] s
<
™
=
= Z
3 =
>
surface heights
city center [ ]
Euphrates River™\__»
railway — ———
main road
height values m
P : .
- 1E
& Low : 150 -2
™| 5250 5 10 15 20 g
e e e KM &
T T T
41°15'0"E 41°30'0"E 41°45'0"E




AVEEYa 2 Y YT Al oY) axll [ aql ) alaall [ Aagl ) ASld) |, da)iesal) il jal) Alaa

) ¢ Uaad) iy a1 300 280 o cllsial) i gdaa <y gl
¢ Uaall Ciliaal Lag)) ) cibiea il Yo1 9 5 Y00 d alal ol
g 5 ) A gie () AL (lall Lagre) agball (g5mal)
V) GiliaY) clalie Cul€ Yo v q alall sl sl (pam o bl
leilas Al (clall a8 5 bl e gie cculaall AL ccnlall Aagae)
GLAEAY) Jada 1 dalall & pdaatill (uwiyg Ya S Y e€0Veg v v oV
Fdsa o sl ey % N ePYLACYAY OFALY Ayl
AL (lall dapae) dag¥) Gliall cilalie cul€ Y014 L) 8 L
FAVY Y egoo¥ oA Ll s ) (calul) 2aiCy bl ddasigia echll)

Ay —mall DY) dila Vel ) i bl iy Yo S

C_o'aﬁ ¢ dS.JALA\ & djaé ‘?J\}.\S\ ‘_A‘;} % YY.VeY ). acry.yeYY. ¢

Ayl 558 (DA daluall s

2009 Hlall il dilaial (NDVI) aslall (g yendll COERY) Qs .Y s

%(NDVI) dpalusall ddasill | 7S dalisall | <
38.1 524 clall dape \
29.1 400 i) ALl Y
32.8 451 clall A sie Y
0.1 1 lal) dai< $
100.0 1376 & sanal
Zalaiall xs )l s sall Ailicadll Ayl e aldie Yl Laldl Jee (40 2 jauadl)
2009




AVEEYa 2 Y YT Al oY) axll [ aql ) alaall [ Aagl ) ASld) |, da)iesal) il jal) Alaa

2019 Hlall Gl dilaial (NDVI) adall g yuindll COERY) Qs . £ Js0a

%(NDVI)J dpalosall dydasill | oS dalosdll Caua gl &
22.4 308 i) dasae \
33.1 455 culall AL \
21.9 301 clal) Al i Y
"y 312 clall 4a8€ ¢
100.0 1376 & sanall

Aikiall al) s pall ALl Ayl e alaieYL Zall) Jae G 2 jreadl
2019 ad

LJA.;AL;’_’Q)S\ e.mjx.ﬂ (Y~\q—Y~~Q) hbj\bﬁsd};i;l.uml\ ‘)..333( i) dS..:.
L) daludl

02008 m2019
600

500

400

28 dalosall

200

100

bl Aags il A48 Slail) Alaw gia

(YGV) (-é) djd;.“ JMAS\




AVEEYa 2 Y YT Al oY) axll [ aql ) alaall [ Aagl ) ASld) |, da)iesal) il jal) Alaa

Cua Y14 ol 4 clal) AaiS Caal ded e culs

CEAY] Jaly A sy Allg Yoo aladl dlae Y YLQ Dy cilial
Ghlidl jady Lo (5) ofsad) @l Aaade (e f+.) (guadll
Glalall oda 3 )ylad il Gjedal padall il Gilagysi e A
Soeve bl g DAl pmhY) a8 Gl e Cuadds) dua
aeg gohall bl @laS el 138 ey o sl e YaSY LA
Yood alall dics Lag VT saals me £ALY ladl Y41 4) Ladlall LU
sl ¢ £ Q) JSal 8 mange LSy ((Lagy VY Badly anh Ul
sl ey Adhall aloe) e JS0 aaly &)l Gl Sl elae LA
Claasss o Sl plaall 28U, eyl Calial day)Y IS4l

(T’ :Ua.a_.);) ¢ k_tl_\;\ LSJ\} o\:\A

Al dalse ) audll il Cilagygig RES 3 QA aay

BB ey ¢ ) Al ¢ el el L) S o ) Lee
Jray 1y clilaial) 3 Spaind) 4] Alal G @l 6 85
Aagipall Jhlaally Kepadl JhusS dime g€ ) pllly ol
skl Ll e sl Gl ¢y gay ¢ el clall AL
e Aagull oda 3H5E ¢ (gylaall aBluall SlueS Ge oty JSG as
slie Claanine o Laaghal & il Gl Cpudadl sy s




AVEEYL A Y Y Al oY) asal) /] al N alaall [ Aagl 1) &S || Aalsisal) bl Al Alaa

GOlaaaiioa L?jfg}asj\ SaladaYy) G:J‘BA..I uy.aﬂw)l\ Jalasl) (\‘) K_Lu‘);
(Yd‘lj\'uﬂ) —lal Lﬁd\}b‘:—}ﬂ

e am rme e 41 A0TE 44OV

”'E’l’"

ETEt
342007

-'1:'“
TR} ea
34°1000°N
34T00N

arqv-u
340N
300N

’ z
E‘ NOVI 2009 U NOVI 2019 g
8 Wosi-on 2
o -dss 2 — o
I 045001 Bloo.on
[ Josr-om inm-om
074.006 g | [ETRE
E‘ 006.069 aigh 2| MU ! J Ikkmers I 020 0420084025
ST e— "R Bloames o ®ms oM
B 000 MeMen S ¥
e —— — _— 3 4rM00E HAVE 410VE e AT

()



AYVEETa 2 Y YY Ald ¥ aam) / a ) alaall [ dag) N ASid) | | ) dieeal) ciluad jal) Adya

aal e Al dilaie (e el (A Sl ¢ Unall Al Z8GSN ()5S Ly,
¢ Al At ae dse )l Apmall 3ylgal) e Laliad) Sl 3 Jalsall
2 e ol ety (slsm an e spiaally 5yl dc i) el
o3 LS 2l saaaie Ay lpad o mad joant U gl g pa 0da (5353
(Y Yoy Al Jing) An)y

ISy Ll galai®¥) el e dplill g )o V) A8y culagysi S
O el aladind Talaily apdall Ll ¢ Unadl A5lSal) adlsall e ol
A3l e cleladl) b Jaall (e aesd Dl

ale o Lo iialy Buas Al 5y DI NDVI ji5e el ¢ ale S
il sise Aol B LS Slal) elUaad) o Taadla) (g ¥4 Y4 aleg Yoo 4
a3 o oSars ¥ 2V alal) 8 paiise S5 Ja)ly Y4 Gle Bla
B g gug Ayl ddaddly Calaal) )yl

a5 Al Slal) o Undl) Calial 8 colyuril) 3 (e i Sl
el jallae e aally ol Heaas Al ol g dpnliaidy) 4atil) aa
bl e Uil dega lyuad a3 o3 Adlal) Auhall o3 8 cAuhal) dalaid]
Glahall (e agie (A dalall o bl sda Y14 5 Y00 d ale o
bl e Uarll sl Aldinall (6331 Calgally dpaliall clypsall Jals)) agaac]
0 JSl Lol cduhyall (3halie b o)l bl (e zilal agy £ U ol

'Lﬁj\}j\ al.lw.n ul:.a;:mm (yaaa GH.\H\ t_ll_\.d\ :déﬁ LBLL\.AS\ Gmﬁ

AR

r——
N/



AVEETL A VYYD I asal) [ a1 alaall [ Aagd 01 Add) | | Aalaiaal) cilud Al Al




AVEEYL A Y Y Al oY) asal) /] al N alaall [ Aagl 1) &S || Aalsisal) bl Al Alaa

= = -

eahal) ) AL Gl . o (<

Slaliviuy)

Glily Glegens & Jall (il aud Aglae Luhall s2a a8

Al Alle il pEy (Ghall e Lgpall ehasall 4 bl ol
o bl g S dle Gloglee o Qs giad Y ) Gy dulual)
(Sas (GIS) Ahrall clasleall allais aey (o 3ymifisall bl G paall
dahie A Al eUaall LA auyy Cayiail dpaliaily 288y Ay Jis o
bl clarll i Jidas il @iln (Slail) daudy Glelanly Al
Dlily sai o g lall Alad gl 5D ce Auhall o288 o3ha) & 53
sl Ll s 8 acls o8 Al il sda 5 50 ool bl

@ ‘“59)3\ 'é)\d\g QL:.}).\IB Jta,)\j )\)ﬂ\ &mj L@J)\Jl} 9539).“ ‘;_'lu‘ o Uaall

yory

—
—



AYVEETa 2 Y YY Ald ¥ aam) / a ) alaall [ dag) N ASid) | | ) dieeal) ciluad jal) Adya

Calaall gy gailly (gylaal) Jadlal) L€ (laally 32V ae Blaliall ol
dahie 8 Caliad) cufp 3 Anlall ¢ 1Y) o alaall 2860 cle ) Masl
& Chasall andil) aa Ol8 ¢ Glly ) ALY ¢l gals ol Gilaaniv
Al Al Ag) llaall #58 8 Ua) sely el Slall o Uaall
D) (e ddlide ldle e Al CliS L Al dikie 8 Al L]
slarll ¢ 1gily bl & el (DA (e Auhall Adhaie 3 ozl sy
O b1 A sl ary o) msally  lasall Qasll il gl ¢ bl
e laliall 8y 8 Wb Cle sl sda cujelaly BaY) 6 s Cany
gl dabuly Sl eUnad) delsin) o Baliall Zaall (Yl L,
Gashall dihie Jalag Jea

Sila g}

(A da gl S (S i) oda e 2Ly

Ceoball 4l el Al U saall ciluslaally chlulidl Can&s oy .
R (e daaliay Loy Galiad) 2alyyy ALl il g aalil) angll )
by

gels S Ayl Slasall Jaalls jseal) Jilasg NDVI Gl aladind oIS Y
glazll AN (saag 808 (6)50 days @a\jﬁ\ 09 anil Lgaladil (S
kall

bl dihie & ol jax palil clehay) paed dala ol LY




AYVEETa 2 Y YY Ald ¥ aam) / a ) alaall [ dag) N ASid) | | ) dieeal) ciluad jal) Adya

JJUAAJ\

:L.nbd Y ~\'1.‘5,’j)i’: clzm Qadal (oah ga uuﬁcw ¢daa) (-;.USS\A.K; “?_abhd\
Ghlia gaa palll (galy cuae ddhaid Slall  Sba¥) gl
International Journal of  .Glell e abal e

YV e cf22e¢ 0alaa Environment, Water

Al i 3 el Doyl 550 LYY el aSllae ¢l
daghl = Ghall e Lshasall clalll Gaad ekl cully

Ach3l S L) daalae o]0

Al-Rowaily, S.R. Assaeed, A.M., Al-Khateeb, S.A., Al-

Global

Qarawi, A.A. Al Arifi, F.S. 2018. Vegetation and
condition of arid rangeland ecosystem in Central
Saudi Arabia. Saudi Journal of Biological Sciences,
King Saud University,(25) 1022-1026.

climate website. Y« ¥, https
/Iwww.worldweatheronline.com/al-jazzaniyah-
weather-averages/al-anbar/ig.aspx.

Guest, E.R. (1966). Flora of Irag. Volume one. Introduction to

the Flora, an account of the geology, Soils, Climate
and ecology of Iraq with gazetteer, glossary and
bibliography.

Humberto A. B., T.V. Lakshmi, Franklin P., S. Elliottd, J.G.

Ayugae.2019. Assessment of Caatinga response to
drought using Meteosat-SEVIRI  Normalized
Difference Vegetation Index (2008-2016). ISPRS
Journal  of  Photogrammetry and  Remote

AR )

r——
N/


https://www.worldweatheronline.com/al-jazzaniyah-weather-averages/al-anbar/iq.aspx
https://www.worldweatheronline.com/al-jazzaniyah-weather-averages/al-anbar/iq.aspx
https://www.worldweatheronline.com/al-jazzaniyah-weather-averages/al-anbar/iq.aspx

AYVEETa 2 Y YY Ald ¥ aam) / a ) alaall [ dag) N ASid) | | ) dieeal) ciluad jal) Adya

Sensing.148.235-252,
https://doi.org/10.1016/j.isprsjprs.2018.12.014.

Jing Wang, Ke-Lin Wang, Ming-Yang Zhang Ming, Chunhua
Zhang. 2015. Impacts of climate change and human
activities on vegetation cover in hilly southern China
August 2015Ecological Engineering 81:451-461,
DOIl: 10.1016/j.ecoleng.2015.04.022.

Raunkiaer, C.1937. Plant life forms.translated by H.Gilbert-
Carter,Pp.vii+104.0xford:Clarendon
Press;London:Oxford University Press).

Temesgen A. A., Janne H., Petri P., Eduardo E. M..2017.
Rainfall-vegetation interaction regulates temperature
anomalies during extreme dry events in the Horn of
Africa. Global and Planetary Change.(167)35-45 .
doi.org/10.1016/j.gloplacha.2018.05.002.



https://doi.org/10.1016/j.isprsjprs.2018.12.014

