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Future prospects for water security in Iraq
Researcher: Rogia Ahmed Mutar! Prof. Dr. Mishal Abid Khalaf?
University of Anbar - Agricultural College
Abstract:

Water security for any society is of utmost importance, and climate
changes on one hand and the modifications made by many countries to
international river courses on the other hand may lead to serious alterations
in water security in many countries around the world, including Iraq.
Therefore, this research aimed to measure some indicators of water security
in Iraq and to predict the future of those indicators by analyzing the series of

per capita Iraqi water imports for the period 1980-2024 using the ARIMA
model. The results of the research indicated that the per capita Iraqi water
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imports have rapidly declined during the study period, transforming Iraq
from a water-rich country to one suffering from water scarcity and water
poverty. Forecasts suggest that per capita water imports will reach about 500
m? annually by 2030.

Keywords: Water Security, Water Stress, Water Scarcity.
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920



2025 <1 23l (3 Alaall cdaelaia¥) g Audludy) a glall dalal) <l jlaal) Ao

Gty slaall s G0 VAl i | Syl ggana S 20 i 2
(Dlesilsd) 34l (Baef%) Sulsh | (e Jbke) (Recs O5le)
2775 73.10 26.34 2003
2393 64.96 27.139 2004
1954 54.65 27.963 2005
2344 67.55 28.81 2006
1913 56.80 29.682 2007
1069 32.70 30.577 2008
1014 32.110 31.664 20009
1542 50.12 32.480 2010
1426 47.57 33.339 2011
1435 49.110 34.209 2012
1596 56.02 35.086 2013
1035 37.25 36.004.552 2014
1004 35.34 35.212.600 2015
1514 54.75 36.169.123 2016
1096 40.69 37.139.519 2017
871 33.20 38.124.182 2018
2390 93.51 39.127.889 2019
1237 49.67 40.150.174 2020
758 31.24 41.190.658 2021
604 25.50 42.248.883 2022
602 26.07 43.324.018 2023
891 40.21 45.407.895 2024

L2019 chysdie e il iilall lsall )Y ihsll 3Sal) Aglall 3 pall 5l 1 yrmal
8500 Clsiad AilanY ] gaslaal cslasd GHa Slgall cdlall il 5 -
P2t > 1700 4l 825 *
Lwf?ar 1000 ~ 1700 Sl Aga) *
4?2 500 - 1000 4sle 3y *

921



2025 <1 23l (3 alaall e laia¥) g Lbad¥) o slall dpalal) il jlaal) Alae

2024 51980 ale o siaall g5dll Ghall b Ailall llall el Jlasl) il ekl
Caxali 2 L A5 sl e 2 Gl Lacsgie 8 Unsale Blasd) (1) dsaall 8 dacasal
o AoY) agiall b sdile <l A (s >1700) dilall 86l Gilisies (e i) das
) s cbusaall Skl Jolas (AP <1700) Sl olgay) asas ) dubal
2018 sle o 12 (332 (<1000 Aslall yally Sl Sl dlsja Shall Js2n ) z9ass
Ll sl e afiiall Jaxall (530 Joaill 138 (eSang . 5aaadl L1 e CE Saall lag
Debhs Ddse aalill 138 axds U ) Al @lalsll (ailing gilda) SISl sall Ao
Blad) Ll il Jsloass Aaaliall @yl Q3 duals ¢ S ) cloas Ll iy
il e Al 3l 58y AlalSidl oY) Gladliad S5 s e A8)al) 3gaall
@hadl Dl 20g5 38 daialy doabeaily 4y o)) il Lgd Aol Glaal allally (a2l

R PP N
Sl el Aaelll i) Qe sl o) —@lall B Al o) Chdde Jefiu
cobaall e (Aball 22l Cuad mE Ally (OISl dae g ALl Claylsll daiese gl ey
OS¢ hall Slall (haall oladl adly e e olall e (Bl 38 s Al cilS L
Al Gllacgially Sl z3sal sldely lgbtine il gads dludad) @l Hlasial
el by ALl clalsl) (g ihad) D Caal Qs ol 50all 7 35al) aladids
Aapd dipeal Al AphEial pand e zisa¥) paE Clshd globy L@l 4 Sl
Do)y Alelull 4 s Al (ggieally S (Al Aladod) JalS5 d5) das 25 e - LeelSs
i and) clhwsiall ooy paatl ecjiie) Al Aldal Sl I3 Dbl S Jals )
el A alasinly Gulial) Z3sa) B Al ol ol ks (53 a3l Calaly

) A Jines gl

922



2025 <1 23l (3 alaall e laia¥) g Lbad¥) o slall dpalal) il jlaal) Alae

PC
8,000

7,000 -
6,000 -
5,000 -
4,000 -
3,000 -
2,000 -
1,000 -
o+

1980 1985 1990 1995 2000 2005 2010 2015 2020
Eviews 10 gl gilii covay lilbad) Jalad ilii = juaal)

Adal) Autlal) Iylgl) (e Blad) LAl i olad) (1) J<&

oy pailill ) dsie Slall 3lsll e (Bl 3l cuat dlade (b (1) IS (e ey
Zasar b LelalSS dapy yaanl dladial) il Hlodl (e 4 @llily maalg sladl ed ()b

H(2) Jsaall 8 Lol Linally Bangl) j3a cllas) slaels @llyy ARIMA
Aol Basgll ia LS @il (2) Jo

UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root
At Level y
With Constant t-Statistic -1.1563
Prob. 0.6842
n0
With Constant & Trend t-Statistic -5.1329
Prob. 0.0007
skokok
Without Constant & t-Statistic -1.4817
Trend Prob. 0.1276
n0
At First Difference d(y)
With Constant t-Statistic | -8.3218
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Prob. 0.0000

skkk
With Constant & Trend t-Statistic -8.2163
Prob. 0.0000

skkk
Without Constant & t-Statistic -8.1827
Trend Prob. 0.0000
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Date: 05/01/25 Time: 11:55
Sample: 1980 2024
Included observations: 44
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9 0.292 0.173 29.070 0.001
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Arima(2 1 1) or Arima (2 1 3)

LY el S
Js¥) kAl ARIMA G&y.’a (4) BT
Dependent Variable: D(Y2l)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 02/19/25 Time: 09:46
Sample: 1981 2024
Included observations: 44
Convergence achieved after 48 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
C -0.092166 0.031881 -2.890947 0.0062
AR(2) -0.125645 0.184990 -0.679197 0.5009
MA(1) -0.789943 0.145860 -5.415754 0.0000
SIGMASQ 0.708341 0.113003 6.268318 0.0000
R-squared 0.324760 Mean dependent var -0.092295
Adjusted R-squared 0.274117 S.D.dependentvar 1.036058
S.E. of regression 0.882709 Akaike info criterion 2.701251
Sum squared resid 31.16699 Schwarzcriterion 2.863450
Log likelihood -55.42753 Hannan-Quinn criter. 2.761402
F-statistic 6.412741 Durbin-Watson stat 1.709404
Prob(F-statistic) 0.001191
Inverted AR Roots -.00+.35i -.00-.35i
Inverted MA Roots .79
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4l zAkal) ARIMA 7354l (5) dsa>
ARIMA(2 1 3)

Dependent Variable: D(Y2l)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 02/19/25 Time: 09:49

Sample: 1981 2024

Included observations: 44

Convergence achieved after 89 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C -0.098175 0.227282 -0.431952 0.6681
AR(2) -0.168796 0.150754 -1.119678 0.2695
MA(3) 0.811744 0.159398 5.092552 0.0000
SIGMASQ 0.799924 0.144546 5.534048 0.0000
R-squared 0.237457 Mean dependent var -0.092295
Adjusted R-squared 0.180266 S.D.dependentvar 1.036058
S.E. of regression 0.938038 Akaike info criterion 2.871153
Sum squared resid 35.19664 Schwarzcriterion 3.033352
Log likelihood -59.16537 Hannan-Quinn criter. 2.931304
F-statistic 4.152024 Durbin-Watson stat 2.253861
Prob(F-statistic) 0.011862
Inverted AR Roots -.00+.41i -.00-.41i
Inverted MA Roots 47-.81i A47+.81i -.93

Eviews 10 galin Glaia :juaall
z eV A oplai (e el Al yvaaill dalee (Y diadl Jg¥) 735 0l 45)Ral) (e et
JEY) & RSy ilbg )lu Sy cliS) ladl o)y 0.23 LFMS il L 0.32 &b 3 LFM\
JE IV z3sal¥) Al JLaa) e 2 Vs Jo¥) z3sal) axdias I (oY) gz 3gail b
.29 Tnverse roots sl aladiuly gl aqladnal)

Inverse Roots of AR/MA Polynomial(s)

1.5

1.0

0.5 4
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* MA roots
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Eviews 10 gabiy gl caoay cilibnd) st milil —: il
gl dad gial) asilly LAY Guual Aludad J oY) (881 dad giall asdl) jla G (3) Js&
Jise z39a¥) o ) Aadgiall aa Aaiall astl) jluss (3alaiy 7 3ead) Al Las)

R Cunail doliiieal) andlly 5ol daladtind (o llilg gl daladin) (Sag

& Dalal) @hloa¥l glas iy akdl ARIMA zisell e =t 33l Gualy il
G an Wy (4) JSAIL dacage LS5 2030-1980 (e el 0 )il Caray ganll aaladii
z3sa¥) 58 (1 0.14 Al Ll Jelea lily agll 55 Al 500 DA 28l) Caval aals

huall (e adlyBY dogani)
Forecast: Y2IF
Actual: Y2I
Forecast sample: 1980 2030
Adjusted sample: 1981 2030
Included observations: 44
Root Mean Squared Error  0.900418
Mean Absolute Error 0.682189

Mean Abs. Percent Error  38.68270
Theil Inequality Coefficient 0.149363

N Bias Proportion 0.166250

Variance Proportion 0.130915
N Covariance Proportion  0.702835
-6

— T T T T T T T T T T T T T T T T
1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

[ — Y2F —— +2SE \
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e 3l 3l Cuvemiy gl pemn Sy Aadlal) Clgiaall 33 Crvemi iy e Cagigl
34l 0 gy (5) JSalls 2030-2025

3

2 2 15ttt L S LR

1 |

0 |

1

2 ‘ —————
2025 2026 2027 2028 2029 2030

| — Y2IF —— +2S.E. |

Eviews 10 gealiy gt coveny bl Julas il =1 j2emdl)
Lisias e i CRIYLS obaal) (pa L) capedd Jaltanes il (5) S
S0 500 353ms pemnt Ll Shall L sl e ) Capeil Hadgial) ol o g
iy Gy oy L Awlall gl B e B e e ahall b i iy s (use
Al il 1x 3 el (e iell 3l i &Y Loa Slee
iny ghgially gl 2030-2015 52l L) sl G (SBal) L s (6) Jgia
ARIMA i

xSa e GG il Sl Casemi | qunSa fia GG ial) 3l e g
1.7252 1.003 2015
1.6330 1.513 2016
1.5409 1.095 2017
1.4487 0.895 2018
1.3565 2.392 2019
1.2644 1.237 2020
1.1722 0.743 2021
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1.0800 0.603 2022
9879 0.601 2023
.8957 0.89 2024
.8035 NA 2025
7114 NA 2026
6192 NA 2027
.5270 NA 2028
4349 NA 2029
3427 NA 2030
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i o) ) cladgll sl Gun Jitid) 2850 ARIMA z3sad aladia) el o
Go B ) el daall 138 (ge 8aY) AN Clgiad) & aalill B e sbal) (e 3l
OS5 ealall Sl jaall dilaie e Glad) gsiss i Lo 585 <2030 e Jolas 402500
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(6) Falkenmark, M. (1989). The massive water scarcity now threatening Africa: Why isn't
it being addressed? Ambio, p: 112-118.
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