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The role of climate models and their future scenarios in sustaining
water requirements Wheat crop in Wasit governorate

Ahmed Lafta Al-Budeiri- Wasit Education Directorate

Abstract: This study dealt with estimating the water requirements of
wheat crop, with the aim of giving the future vision of the typical
focus path scenarios (RCP4.5), (RCP 8.5), and the outputs of the
global model CCSM4, for the time period (2019-2050) and within the
spatial dimension of Wasit Governorate. The research obtained its
data from the Iraqi Meteorological Organization (1986-2017), and
technically estimated evapotranspiration succeeded according to the
Penman-Monteith method, and the MK test trend was used to compare
between the observed period and future changes, the results of the
study showed: high temperatures, decreasing amounts of rain An
increase in the water requirements of the wheat crop; As a result of
climatic changes by (56.3) mm in the observed period, we found that
the moderate scenario (RCP4.5) is a reference to the possibility of a
decrease in water needs, while the high scenario (RCP8.5) confirmed
a possible increase by (69.6), and this increase varies spatially and
temporally In Wasit governorate; As a result of the diversity of natural
conditions, especially climatic. It is expected that this increase in
water requirements will have impacts on the agricultural environment
of the wheat crop, so developing adaptation policies and strategies that
seek to sustain and manage irrigation water effectively are required
through the use of the cowpat program defined for irrigation
scheduling and various climate models to provide a database for future
planning and management of water.

Key words: climate models, water requirements, water sustainability, climate
changes, irrigation scheduling

R

~=
| S—



VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B I

P URYA|

By Caala 3 ¢ gl Hpeasl) die (pedll G Lo BL) bl pa)l Ghall cie
Oinall YT U 505 8ylan 3Li 3 g sl & Lially ¢ Ldal) olyally dpadd) Y
dgbal ALl sl e ged IS 13a pa Calall ands Calall Ghall e cualyg ¢
52l e maal) sliy ¢ ALl il ASEa 35 ey G el Jlall 1 ¢ Ayl
¢ Mgagms olud) 8 s s Ly 3yslaall Jpall i (e clills Alas 508 e
3 ¢ Lgialindy olall )] Gpaeatige SLall @DLgia) Julil dale dals Cupels Ln pay
OY ¢ Apgpn dala dld ppn (8 Le)ll Jualaall Aol clalial) il ey
i ) L) Adhall ailal lsall o BanBlally ¢ oliall iyl Allgtiosall o4 42 )3l
Gt oball A0 2 5yaY) asiell Jea Lo ¢ o)) Jlae (3 Lo ¥ Jld e
) aall sall e (VF) laiey HUael) il (il e Sl Laliall oyl
2l I Glaay « ) % (78) dawy Ao L el 3 e Gyl (alissl,
Sie Jble (VLT )ady o) YeYe ale sball e lally el i 3 adsial
@ O Adiiad) el i Lo Mgl o caeSa i Shle (YY) 5 G
o Alal alsall e puSany 1aag ¢ ) Yt le Taas Blia Glagsiee cbilly dao

Gl

& lils (ool Be S 3Ly o Aglal 3ylsall Dlginl 3 il Ayl Jumdl s QA bes
fade ylad 385 (ol aplie G4 LA Glalial) i e das o) @bk
¢ ol Ghaslly Bl (& A el Aol g Ul 8 (o)l 3o lS o dadleas ¢ Ay g
S @l Ao adill oo elally alis Gyag bl () 3 ¢ aludl caladly sty (g2

Ohsll b aaly SUSa o)y aadiall sl e gl Gun Jpeanall gl clalgny)

\Y

~=
| —



VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B I

S (Yor) 55l ¥ AP slaall 48 o a8 ¢ Lisi aSe i (VY00 4)
a5 G Lay (o)) olae e 3 5 el Gigan I (533 1305 ¢ Ligin s
) Apetl) palal)l Jey Lo sag Agsad) olall Canlio g ils Z DY) Sy A5l
Ly Aaslall S @llang Gaehy3l Al law (I Z3YL Aeadl ddall slaall adi

c = sanall Lalil ey

#smge Jauy Alailae b o€ IS8 o LS Al dadiall cilladll o2
Sl x5 aalitly madll delyy b cillatladl) aal (e Jaudy Asilae a3 3 Ayl
b deand S bl G ek JSG by Jpasall 135 ¢ andl ()
el e OS5 Lyt s Blall Cilans L))y Hlael] ClieS Al o FlLdll jalic
pe S 5ol 5yl Alels Aile dub gl e olud) Ui e il laa
¢ Basiall oluall ilead JulEl sl )l Gl e 32Nl ¢ Aalia) eyl
V) Adiie  galy aladiul Adauls olu) Aelsinl oSl maly alaial Gl
o ) Baadly Adgs e Liaay ) 3l e alaeYls « FAO el
c M ol e Loyl Aailadly analiiny el 2l 3al) b dealieall il

letaltinds L) Cilalia¥) puf b LAl ZOlal Aol Lo cdudal AlSda
Sl Jpaandl
FLdl jealic 8 Jeand il el Lasi Alal) clalia¥) o) cAaal) A d

'y

~=
| —



VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B I

G5 el Jpand gl clalinl e ) dubal) Cing cdabal) i
i)yt s Alialls 5 gempall saal) G CalEgal Ciyray Aabivell il gy )lisudl)

Al

Al lalpadl dliiee Glily saclE 80 8 Auhal) Leal e Auhal) el
e silly (ol Asas gl Pla (e 3y93¢all oliall Julifiy Lgalainalg olaall 3)l0Y
Mgl ials gyl olia o Adablaall Aale il i) qaia gy Alisal il

g3l duyal) Adlaie

Jendl e Gpal) el il Jadal 3hall (e JawsgV) oiall 8 Loy dailas o
liladlae copall pas dasyy (Abo Gladlae Jdll ey Ol @il (e laass ¢ gl
G gl dea (e Waady dppalill dbblae sl sl Gay Anlsally dil
% (¥.48) JS& 4y YaS (VYI0F) Lands dlsilae dalue cualy 3 cluse ddailas
G o LST (V) dkpa Jaaly )Y aS (700 0Y) ZRIL KN (3all dalus (e
Cadie) ¢ W5 (£1.78 —£6.7)) Joha ads ¢ Ylad ()80 = °F 0 YYF) g
)l dilaial Lgie E lana (uadd dagall oSl dalad) 3Ll clily e duall
(CCSM4) allall z3gaill la i iy (Y)Y — VAAT) saall Al i
ayall Cand)l (e aaisdl (NCAR) gpall <dlall &laly Spal) Jilagll S5l
= Y414) e 520 (CMIPS) dpliiall daliad) z3kall ¢y 43l ¢ pde dusalsl)
giisdl spliaadly  (RCP4.5) Jsinall slidliles cpaslie Ul caad (Yoo
https://esgf-  adsall e lgle deaall & Al (RCP8.5)

ala e Labaad), Gblall dallaw 22 node.ipsl.upme.fr/search/cmip5-ipsl/

. 3ylidall Au)yall cullasaal NetCDF

\ ¢

~=
| —



VEEY jho =YY Jo¥l onpis —al ) sudll Trakall &gl 7oyl B I

Bylidal) Aaal) cillaag Alially LS adgal) (1) Adaya

40°00°E 42°300°E 45°00°E 47°300°E

L

30N
T
30N

300N

BN

ZH0N
200N

30°00'N
"

eyt

I am\
.

= S 9
S| T 7 A il 0 4590 180 270 360 450 |
. O — — 1km -
40°00°E 42°300°E 45°0'0°E 47°300'E

45°0'C"E 46°00"E
-

N

kg Aladine Sl 2 b

S

g

z z
s £
3 g
] o
& 8

e '
Ay ags jx
A ) Zikaia
Al Adadae
z z
° 2
I 0785 19 28.5 38 2
& SR b gl dla )
45°0'0"E 46°00"E

Y499 ghadl iy bl Flia Cullal o B30 aally Aysadl 219350 daladl BLigdl jaaal)

B _lidial) A jall cillaaall I8N a8 gal) (V) Jga>

L Y S8l 2B gal) . <

. ) bl 5 T | e
31.7 33.18 44.24 Ay
64 33.06 45.57 5%

25 32.55 45.04 Ayl
17 32.08 46.02 S|

20 31.57 44.57 | &g
(@l Fla Gl ( A3850 aa g A sadl £ 5330 Aalad) Sligdl jauaal)
1444 3l all calaiy

Q||| =

\o

——
| S—



VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B I

gtlad L) gea Lia

Claglindl Ajaa Hadl meidly Sl b meidl e duball caadiel
« Mann—Kendall MK (Juls ol lsal alasin) JUA (g 83 gempall 320l dpallal
clalia¥) e sisall Aaliadl jualiall clalail e aiSll Sen’s (Vgm ds
G mu Al sl ETo calculator (Ve alasiul; sl Jpasd 4l
goball 050 (Ll deyu cApandl) Ayl ylall Gilay) Laliall jualiall allay,
Ugang Lladl cilalia¥l 6l CROPWAT zaliyy alasindy 4l 520l jusal

Aihaa) Ll g 4K clpril) 4pail GIS maliyy Jlexiads (o))

:eall] J ganal 4lal) cilaliiay) i

33 A clill sl 2o sl 48 (Water Requirement) Skl - Loal) Cajay
@Y alill lagaaill 4pulul) calllid) as) sag ¢ Jiadl adge Cag ks cand A dyie)
DY) a8 e @lshall e desane afy A0k Dlalial) i@l g« g ke
) ol Al 8 bl eSleans ) sluall S sl cape 3 AL
A6 Daledll e iy

( ETC=ETO xKC)

: ETO « (Y)dsis Jsmanall sai Jalaa : Ke ¢ ilal) @ibgiad) :ETC :¢) dua
ofaal) i Al

A

~=
| —



VEEY 20 =YY inﬂ‘ By —@\JJ\ Sdall dolal! u}’;.U Cu\aywo\f?\.bu

$all) Juall mall) J gpuana Jalaa (¥) o2

b BI] HINA AP J¥) osils S 0
VROA Yoo AN YA Ve v.04

1999 calihy ool 5f3g cAnglially Jadadil) 5503 ¢ ahall A o U Auilall culalial) yaal Clydise @ uaal)
i€ ()(FAO-PM 56) ciiige ety Alslae (385 5 38 s — il ETo L

b i adll ) Adlaae FEY) ag Al dilie 8 ae Al Glual duuld

Gaalidl Cag bl calisg
¢all) Net Irrigation Requirement (NIR) dlall Sl ~LiaV) #)asus
slally ¢ HlaaY) Jac Lﬁ)ﬂ cla (ac & 4 Aay Q.SM\ L'?_;\\)j)” Jaall (&LA\ éw\
A0 Asladd) (385 Jpeanal) Y 4Dl U (@l AT Huae G Sl il

.(H)

NIR = Etc - Eff .rain

Alad) ja¥) = Effrain ¢ il SN ETC=  dlall Wl gliay) = NIR ¢f ¢ua

pos sAlu Ay b g8y to (ulial) (ala) Juadl) jlaall Jaleal 4y gdl) e amall (¥) Jo2a

1d Y Ya || debl | @l | sead | ol Cala Ol BN Jlud Y4 )
*’h‘!

~..1° h-Vh h_Vn - - = - h-/\h n,V0 ~_V° h_‘@ n_‘@ c \dAlﬁA

..Vh h-VQ h./\h N - - = h_/\@ h_/\@ ..Ah h_VO Q-Vh S

Ussr Selkhozprom export , General Scheme of Water Resources and Land Development in Iraq, :Juaal)
Ministry of Irrigation , volume III , Book 1,Moscow,Baghdad , 1982 , p.33-44

Gl apiale A5 s Gy Leabaiul (oa el Lbadl) el e Jseanlly
sl sac I Ghall apii ) clag Al UaaYls colally Ayl Akl 3))sall
EDalae ays Adagyd e aldie¥) Gyl e Jlad jhae Jalae i) JS0 20s ) Lalia

(%) Jsas adie) (Jlaill ol

'V

~=
| S—




VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B I

calsll Al 2.l ay Gross irrigation requirements I g5l sl Wl
{0 200 Alslaall 385 2 yatiuiy lailall + gl plial il oy Jiall gl

IRe= ¢
B Cala dane Jd (e sadinad) (% 10) Ay o))l 56 S Cadicl
@ BeUSE= ¢ gl glia) dla NIR= ¢ A ol zlaal : [Rg = ¢f G

s dgaa

gan Cipads dilall laliall 8 Lele e oy ) Faulall) 5aY) e (g)l) Agan a3
¢ 4yy JSDsanmall slaal) EeSy Canlial) a3l & Aysllaall oladl) bl o) o )
S ble s g ) sams ¢ Yo(VO) Ay adaull (o)l £US xdy aalid )
Callss Jls ULy Jseanall Z W) Ao 5 Cpaantig olall joa JilS5 8 aalins xS
Jiasl Pha o CROPWAT gl 33 sl alaie YU (o A gan iy o (1)
Gy i) 8 aag 3 Ayl clilys ¢ Jsand) Jalae cililys ¢ Laliall iyl
yana lealing Al oliall GliaS paail 480N de )3l 3)h iy Sl oy
Dbl e 2 Y malll Joeana sai Cly 4l balas) duiall dikie o layse il
sinally Hlae¥l ClaS 3lebas ddlie Byay malll Joana 5y (& HlaaY) olwe
Slos S i) diel)) aege Ty Gl ) Joane Jhwdie Al skl

Al clalgay) luial 85 Ll

syl

ALE e Calh g liseally ALY g 3Lad)

doaliy dalial byl dsadl clslly TS Llaa) il sgall L8 ik

She Cyeda alladl iy Calina 8 dugale Clpad Sigaag ¢ Adall Gllal) 3ok 2

( ]
L ‘* )



VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B I

allall Flad) ehiinly agh Lghan Loallly Lpallall z3lall oy 8 daiadic A,
Alall Jsn 8 dfad) Shall ciSp dg o Ll dadgall BV Al agiall DA
) paine IS8 lyshaiy L 4 pals Alie zisai sl JS5e JS asy i)
Sle Al Al aUall gaxe JAd Ay 4008 ool A FLall zila st
#all 3Slaay Ayl Afiny 3108 aadis g dam gl slls Alaslly ALl ailiadl)
B 3 dgeayall AU FUall e 3558 Laliadl g3l Tags () Qi)
86 Ay ol Jid ez asaill )08 (e @il 8 acludy (A)lhe 38) dpmayae
iyl Slas 2 3lall sdage Jafiasall 8 5Ll s cllalind 4 cplE] xape (el
ot Slasylindly L5 Lelad¥) challl Glasylindl e degene N Taliid
o SlS Al Gl (e Aty Abdi Jods (RCPS) daadsatll 3850 &Gyl
DLl o8 adsa S5 Gl ) il a5 gead) o Lgdly ()l palial) Cble
(RCP8.5 « RCP4.5 )" aiiyall jlusally Jutimall jlasall o dudpall o3a b ol
YVeuale axy Yof Ll 4.5 eledN) il 4 Joay Juinad) spliadly Jigll e
YVeu ale axg Yo Ly 8.5 (e S eled¥) 50 48 Jiay adipall syl
Onigall e QYL ¢ el ikl 8 AiKaal) sl aaad ) 538 ) S
Ll syl s dpaliall oladl) 2afige Aldiaall Clyadll (e (Saaill Lo ol 3V (sl
e asilly oluall 3yaY Lald aagly Jaiesdl dohal degall oY) (e Al
Bpa elacy Casylinag Al zlsad Lol 25 duholl oda 3y Aaliadl iyl

diisdll (e danzly

sl gl

BLal clags b olai¥ly sl .y

)4

~=
| —



VEEY jho =YY Jo¥l onpis —al ) sudll Trakall &gl 7oyl B I

tgpual) Bhall Lape

a3 amse DA gyraall Blall dajs Jame o (V) IS5 () sl (e oy
il Clasall ares gl 38 o) L) ¢ (V0.8 = A1) mal Jsandl
Aglas) ANV b Lgie ED 3y Alana 8 2°().V) Larill ke el alyy Taylyie
ooy sa laladl Gl en G gdially Jainall syl Do Laiy «
s ¢oa (Vo) = 2q) Lwal)l Jame molig ¢ 20 ()Y =l A) el ik
oSaig g L) gl Oy (prall lall Glay b mals g i) @l o Ladldl)
Sl Lyl e

(Te8e = VAAY) Sl 5 el ikl Jgwaall 5aT an gl 5 kead 3l i il sladily ol o (£) J3ia
RCP8.5 gt ol go st | RCPA.5 Jmall g fonad 54 gn a0l el
i yaa JEa g yna Jdka i gma Jlaia J:": o
syl sl #ady| sl syl sl i‘,-l-_;.h
** 1.3 A 0.8 * 1.5 8.7 3l
= 1.1 * 0.8 x 1.7 10.6 3
i 1.3 A 0.8 0 0.5 10.0 | Fsum
- 1.2 & 0.8 0 0.5 10.8 | Asig
** 1.1 * 1.0 M 1.0 10.9 o
dio 1.1 e 0.9 > 1.2 10.1 B
S5 S vald) 0 I 0,01 N 55t a5 symacal 2 | 0,001 AN 5Pt 25 5300 sladd) T2
0.1 ANl (5 Pt 35 5 304 Sad) A / 0.05 AN 5 Pt 25 5,304 sail *

(Y2 — 14A%) 52l 5 foaad Cioaall  gusaal) 5 A gad aladl sla3y1 (1) JS5

Observed idge il 3 espf chdus s34 chigad 210k adadl Sl A5 LS VL Cald) Jai 1 il




VEEY jho =YY Jo¥l onpis —al ) sudll Trakall &gl 7oyl B I

teadaall 3yhall dayay L

sai e PR alaall B)ball daps Jame o (V) ISy (0) dsaall e i
Aailgall) Jhaa A Jaa Jel alig 2% (YA = YYUY) Gzl el Jpmna
ol e et alyy Taliie lalad) cilbaall gues 8 olatY) o ey o ool
Clagplisd) Ll ¢ 22(1.7) sl Jaee glix 2 (YY) e dslpall dlas
(+-F) Jona il phall oy b Cidla pliy) I JSmall i) iy Guliiud)
hall Glayy 8 el ) adipall splindl g€ ga A ¢ ddlas) AV e o°
b oy oladl llia ) oy 3 ¢ Aflas) A3 @3 0 (1.Y) sl Jae glis

- bl phall Cla o

1]
(T2 — 18AR) 5aall 5 0D Cithaall | pusanall gai aen gl palind) 5 )l ha il sty paadl) ims (2) S
Al g jesed Sl e i 5 a0 3ab Saal
__RCPE5 i . - il Ayl Badd S
| i e | g | e | i | g | S
*x 11 0 0.2 * 15 21.8 23y
* 1.2 0 0.2 0 1.4 22.5 30
* 1.3 0 0.4 0 1.1 22.2 Ayl
= 1.2 0 0.7 xan 2.7 23.2 A gaal)
A 1.0 0 0.3 0 1.1 23.2 Al
= 1.2 0 0.3 xe 1.6 22.5 Jaxall
) £.0,0 AN 5 fms 555 o g w21 2 [ 0,001 AN 5 s S5 g g slady) T
0.1 AN 5 Fims 355 g g0 sV A ) 0.05 AN 55 5 5 5 sladi| *

(Yror — 18AY) 5aall 5 Gaal Clsaall Jputaal) gai pmgal (i) 5 ) el Claja alad) sladyl (1) Jei

28

1\

4

4

323

18
£8RA23383FI8JSARRRF IE R
AR D B8 R RERANR | 8 S 8pfs§ 8 8

esgf il plgas chasadl ol g dalal Slagd) o el Saldl Jas 1 daal)

AR

——
| S—



VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B

el dygha)l) 8 olai¥ly ) LY

Jpana gai auge P D) Zyghayll Jama o) (V) IS8 (7) Jsandl Heda
gyl Jara el ilig %(09) Jarazs ¢« % (V.Y — oY1) )i adll
i lalad) Gllaad) ppen i 38 o) L) ¢ Aglpall dlase 8 Ll
alall Janall &y 53 Adana 8 % (VY. )-) Gabliill e e alige (bl
faSlae il Jtinall glindl ela Lty cAglas) AN i3 % (0.8-) uall
Sy Alane il e e i 3l g alad) dillane guen 6 das 3
il sl 3 a8 ¢ %(V.Y) ol alall Jaedll g %(Y.9) laie
sl ai laladl aillas mren 3 Jans 3 33gemal) 50a) po Lemusio iliyy
)l ) Jaeadl g ¢ Aglgpall ddana 3 %(¥.0-) Luill jlafe e il
%() .4

(-2 — VaAT) 5aall 5 jasd cibaall Jgucal gal am gl amatll dagh )l slasdly ot Jana (1 dgsa
RCP8.5 gl gajadi RCP4.5 Janall g e 53 gl 5000 Ja s
[ R TR N T N R TS
slady) ‘)_nﬂl Jlm sasy) )_adi Jlada slasy) J._n_'!l Jlads -" 3
O 1.3 O 2.6 A 5.4 53.6 Sl
O -0.1 0} 29 x -12.1 56.7 o]
0O 1.3 0O 1.6 o) 1.5 61.5 |[&w
O -3.5 [0} 1.7 x -6.9 63.2 [&ulg
0 0.4 o) 1.3 A 4.4 58.7 o
0O 1.9 O 1.7 s 5.4 59.0 Janall
SR 2 sl O 1 o0l AND s i oma vV B [ 0001 ANV g pead 2 g g sl ATX
QL AN ¢ et i g g gacd) 3 I 005 AN o a5 g sl *
(Y9 — 13A1) 5aall 5 joaad) cidianll J puaaill gad A gl daeail 4a gk I alad) alady) (¥) JS&
74
=X, 58
3
< 48
3
:’ 38
28
18
asgf S & Ay gl £ N el gl o eV Sl Sab gt

Yy

——
| S—



VEEY jho =YY Jo¥l onpis —al ) sudll Trakall &gl 7oyl B I

o Ao A olayly padl) v

yana gai Joad PA ALl Aoy Jaxe o) (£) IS (V) sl (e il

ana b Al jie (Vo) Jaee el aliy 40/ i (V¥ = Y.£) =oli il
Cillaall wien 8 3¢5 38 ol Lol ¢ Al jie (Y.V) alall Jonall alig eyl
ilis el Adane 3 4l e (V.AE=) sl jlaie e alys (adlill sai lalas)
Cab gl I afy Juiead) splisd) Wl ¢ £/ e (+.8)-) Laill alall Jaedd)

il Al AV (s Ayl Aane el sl paes 3 2l Gepu b
Al ) Jaee s ¢ Aiall Aana 8 4B e (+)7) el e Lol
c Aoy b laid e lil Long) piipal) sjlind) b el Lty ¢ 40/ jia (+2+9)
iy ¢ 53 Aana b 2l sie (220 £) Ll e o)l cllaad) e S

LB i (04) +) Aoyl (e

(Y20 — VAAT) 3aal 5 jaaadl cidanll sl pad ae il Tl 1 45 pud sy ASD Jams (V Jyia
RCP8.5 st ijdead | RCPA.5 dianall i fiadd 3 g0 ll Gaadl
g Jldaa Zagna s g g | e | A
sy Sl sy el RECTI K )
(0] 0.10 (0] 0.09 x -0.46 2.7 aldhs
0 0.14 0 0.13 0 -0.19 2.6 & s
0 0.17 0 0.16 hidhd -1.84 33 PRy
0 -0.01 0 -0.02 A -0.52 2.4 ) gl
(0] 0.14 0 0.13 A -0.30 2.6 ol
0 0.10 0 0.09 * -0.41 2.7 ol
gyma 2 a0 1 0.01 2N 5 fes ¢ symasaM* | 0,001 AND 5P 00 s alat) e
0.1 AN 5 s 25 amadath A ) 0.05 AN g S 55 g gaala) *
(T2 — 13A1) aall 5 joaad ikl ] puaall 525 aee gal 7l ! 45 el alad) sty (§) JS
3.5
3
%n
925
E,
15
1
esgf Sk &2 545 cad gad 2N Adall Slgd) B AGE Y Sald) JaB 1 el

Yy

——
| S—



VEEY jho =YY Jo¥l onpis —al ) sudll Trakall &gl 7oyl B I

: Uaa¥) B olasyly ). ¢
zsb el Jsana sai dhad 8 lacY) Jaxe o) (0) IS5 (A) dsaad) e Ci
¢y ddaas b ale (VET) Sl Jaes el iy ¢ ale (VVET — 9AL9) (o
sl cillaadl) 28 6 alall olad¥) Jas gm0 ¢ ale (1192)) aladl Janall &l
& ale (YALQ-) (=lah udll jlaie o) alige alary ddass fae Lo aliil) sas
caitidl spliaad) Wl ¢ ale (1.87) (@laiVl el alell Jaeadl dlis ¢ 5y ddase
¢ Tafyie laladl clasdl pses & da 3 ¢ Spmpall 5aall LSles il N iy
o Aansie Al adiall syliand) #I08 Cela Lin ¢ ala (Y0) alall il Jase il
ey ilaadl) paen 8 Lailite laladl cillaadll aaes s 31 ¢ 53 gumyal) 324])

Cale (0.87) alall Ll Jiea gliy al) ddass

(Y2 — 13A%) 3ol 5 Gl Sitdaaall (] gucaall 3a e gl B sVl 5 il Joma (A) Jgi
RCP8.5 gl gijiaadi | RCP4.5 Jiaall gi it 3 g palt S22
g S\ e Jlaia s g Sl Eoia At
#ady sl ady) | gy il ey
0 9.4 0 23.8 0] 3.4 108.7 <
0 -1.3 0 26.4 o] -718.9 174.6 oy
0 11.2 0 22.5 0 -20.0 108.0 |z
0 8.9 0 23.5 0 50.4 98.9 |asigad
0 3.1 0 243 (0] -38.5 118.5 ol
0 5.4 0 25.0 0 6.4 1191 Jandi
S 2 Ja 0 ] 001N 5 i 08 Gahaalath & | 0000 AV 5 05 g alath e
012N s o yymavath 4 ) 005 AN 5 g 1% 5 s ot ¢

(Y9 — V3A%) saall 5 aah cidaall J il i 2 pdd el sl sV (9] J5

esgf Sid 23545 A gl 2] i Adlal) Sgd B AV Saldl JaB ; jeaal)

——
-
YN

| S—



VEEY jho =YY Jo¥l onpis —al ) sudll Trakall &gl 7oyl B I

i Al B olaa¥ly .o
el Jgana gat Jomd o W i — Al Jara of (1) JSN5 (3) Jsaad) (e sy
Jaws M el 38 laladY) W) cale (0A0) Jarars cale (1.4 = 070) (7l
VL el jlaie el agd gus 8 cale (VY1) (aliaiVl il e e
o=l pai oladl dgas () dfieal) ppliaadl ady Wi ¢ B ddaae  ole (VALY)
(1.97) oaliaVL el jlaie o) alis ¢ Ayl dane lacle cllad) pea
G eple (1.07) GRlaL ) Jae iy o(adh ¢ dlai) Shase A ol
ilbae g b Jaw 3 Jaiad] glipall LSlae cilaladl ) iyl gyl el
(oV-Y) Lssall (o iy Glguall ddane 8 5l ke et adis ¢ a5l sas ala

- ole

(Y2 — VAAT) Faall 5 il Cidiaall J gucaal) a0 gl i Al sladVl 5 il Jans (3) Jyoa
RCP8.5 gl 3 sl | RCPA.5 dionall s jusad 34 guaa yalt 3800
e E R R R T
i ) sy ) sy ) =
A 511 0 6.9 0 -7.9 565 )
$ 5.7 0 -5.8 A 781 573 iy
* 65.1 0 12.3 +2 -126.6 597 v
% 68.1 0 ER 0 43.3 609 Al gt
0 60.4 0 6.9 (o] 1.1 585 !
* 57.7 0 6.6 0 4.3 585 Jol
gy alat 0 LOPAINS gss 4% pytea da¥1®® [ 0001 AN 5 fues AT 5 ghaa siaT) S0
Q1IN o e pemaaath N ) 005 EN 5 i 05 g gna vt ¢

(Y9 —VAAT) Saall 3 Gaadl Claall | puaaall g0 A pad 7 - Al aladl sl (0) JSS

7 600

31 400
00
200
100

esgf Sl &2 545 cdd gl £ g Al Sligd 5 Yl Sald) JiB 1 jdeadl)

Yo

——
| S—



VEEY jho =YY Jo¥l onpis —al ) sudll Trakall &gl 7oyl B

:Alal) cilalial) B olad¥ly il Y
Jypana sai Juad B Sl z LY Jame o) (V) RGN (Vo) dsaad) e oy
¢ Aglpall Aane 8 e (TVY) Jare el alig o ale (1Y = 0V1) (s =l il
e Lo lafiie lalad) cillaaall paen 3 4ld) chliiial) cangs a8 ull Clalad) L
Al eall ke et alyy ¢ Al colid) b Lalaas) cila 3 4yl Alass
soliedl Wocale (0T.F) Ll Jame alyy ale (YIV.4) ltie 3y dasa
Alall il Jaee alys Ap5piall Alans o Wiiuly midiin allane aaea Ny Juied)
Cillaaall gpen 3 a3 AuSlae il ) udy adiall sylisdl Lol ¢ ale (Y).Y)
b ol a5 ey ¢ ale (19.71) sl Jare iy Al cilumall s saly)

- bl oda Gl (B Cogs el Jpmna 8 3l) cilalial)

(172 — VAAT) 3aall 3 aad) Cibaall [ puaaall gaS e gal dciall SlalZaddd slad¥ly ikl Jaa (1 ¢ ) Jg
RCP8.5 s ill s jnd | RCPA.S doomall i jud 34 g il 3240
s Jldka g JlEa PR ) el Lo g2 iaaal
sy i slady) ) slady! ! cobead!
A 66.7 0 -26.7 0 21.4 576 Alang
0 52.5 0 -20.9 * 207.9 580 Sy
* 85.2 0 5.5 * 153.0 598 sl
A 74.4 0 -8.3 A 125.2 617 dul gul
(o] 61.9 (0] -27.5 o] 25.5 566 o
. 69.6 0 -21.2 0 56.3 583 Jansd
S a0 ] 001 AN 5 08 g paalath % | 0001 AN s 45 g ghaalat e
D.AND s % yonaaa A ) 0.05 AN g 1% g pusalath ¢

(Y2 — VAAT) Saall 5 Gaali cikanall ] gucanal) g5 e gl acduall CialZadd aladl s (V) JS&

esgf ks &2 54y chd o) 21N Adadl Fagd) B SSE YL Salll JaB 1 el

A\l

——
| S—



VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B I

L)y ilsilae 3 (Yef) dad 4ol claloa¥) Jaad K4 il Wl
oo % (Y4) Ay ale (0V4) laiey Jg¥) Glail) dple cilillas £ & Ce)s
Dlaiay G GUall ela cpm Ayl Ay gial) ddlaial) 8 caey Adadlaall dali
ey adpall Adladlly Zalledl) dgall (5 e Adadlaall (1 %(€0) Ay ks (04Y)
iglall claloa¥Wl oY) sy ale (T08) Gl BUail) &l Loy ¢ dygial) Zgall o
Oe Apadl A gially A all Adledl) dgall 4 ey Sl dalud) e % (Y1) Ay
Cibeail 28 (Vo)) dayyd dilal) cligall Sl goiaall Ao clpaal) Wile ddadlaal)
A=) Gn el loie o sliise Al€e clElas Zap)ls (Y)Y — Y 4AT) 53l 3l
dalus 0o % (1Y) Aaaiys ale (A7) laiag J5¥) laill i 3 ¢ ol (VAC —
dalise (0 % (V1) G JS5 G ale (VYY) ) gy SEH Glail) Lol ¢ dand
A ale (00) Jhaiay Al i) 5ol 8 et CEN GUaill Ja s 8 ¢ Jaws
Ayl dygally dpgall Ghidl 3 e58 % (£Y) Al )y dalae Caal Jie
Ay ¢ ale (VA = 0VY) G S e bl BUaill Jas Lai ¢ dppad) Ay giadly
splaadl Gl W e danly dladlas oo B8 Jladll g3all 8 e5s % (Yo)
G ooaldl i s S clillan dayf jels) (YoY) A Jaiedl
ale (V) Llaiey Laaill 3lat iS5 ¢ ale ((YV= = 1=) Gp gl A8l clalaay)
Clajie z a8 e e % (10) Ay Jasly Adlae & SLAG ISV
Clyil) Aa Jiiasd) 8 45l clalaa¥) ol I (Yer) ddapa adipad) il
OS5 ale (A0 = 08 ) g AplSe il Aayyl b i Ly ¢ Al
% (£+) dny Jasly dalia G o SS) aim ale (1) Jlaiay o s colilall el
o5l Aama )la () lad madll Jsanad 400 Glalin) mal Gld s 13g ¢
sy Je b Jl (gl ol

Yv

~=
| S—



VEEY jho =YY Jo¥l onpis —al ) sudll Trakall &gl 7oyl B I

(Yeoe = VAAT ) Baall 584 Cillanall Eiilal) cilabiaY) csmag Slalasy @sme;,mmaa_usn

GISY 1,V el (Susdie b Sltia) ¥ VA calihy Ul andd (101 dua s Augadl elpttid Rl SLgll o ALYy dald] Jas 2 jdeaal]

:olual) Lalsidly gl Algaa.V

3y ¢ dell dualaall obuddl daltin) (& 2l dalsall e @) Agan 2
oy ¢ led aaladiud 3 Mo Agaall oda 8 Ayl mabll o CROPWAT 4l
el dasay all ddase L (o)l Agaal (padsalS Gidaadd Sl Hladly Pla
s ol (Al madll Jgana 5y A ol W gaiy(A) JSEN e sy L
sadl Cangd M dshiall 4anl Jalgally daliall Cag lall (385 cladaey byl i
Gy 3 ale (0711)al Lile Lalial (YAOY = Y9AT) (e ool dhadd 335l
Gl G (@ dsanall laling Al Syl sae G« malll Jpane a1 358 e
& gslls ctilall st Jabe caay anall aLaYl 28l & ALE il fad
ale (0A+) Jlaa¥) zlia¥) aliy S5 ¢ il Caw I Load zliad Ll 550 dlass
adiny WSy Al () & DAL ellia o) V) all e gl (e a2l e

aaliall Cagylall e iy

YA

—
| —



VEEY jho =YY Jo¥l onpis —al ) sudll Trakall &gl 7oyl B I

-“ -

Adalial)

Fae 3l Jaalaall (g olaal LoDl Claliia¥ ] apaad b Gady dele = Liall dulpa x5

ol Slkad| 2 mall] J gusaal Rall Sl 23 (A)
DI B K G P T R ST R I BT S T o e R A o A R N B A S TR T I LT RS L LT D |

MO FEL PRI TR O TIPS IR G TR e Y ST O S SO rul O PR JEAY G SR e S S SO g B TS T |"l
7 T T ol ddan g

CROPWAT gt 5 + esgf Side sigas cugadl 2) g dalad shgll  Jfo dlaioyl Caldl Jus : joasd

Jaley il gai Jalye old Jalad) 138 ) dilsa) de)y3l 3hlia S o (b 13
alic 8 @ity Gl demg Auhall Cad Glld g Ay o Glage Plale 35l
(MK) ,laa) Pla (e i) 3 ¢ il Jgeanad 2l cilaloa¥l e s5isall &Ll
il Jpane a1 diad Pl grrally abaall hall Clajy (& alfie sladl 25ag
Aagii (Yoo = Yo q) o doliiia) saally ( YoV = VAAT) (e B2gempall 34l
el Jpanae Lal) aliasl 8 cani el claps gy ol ¢ LAl @yl
Saa¥ls ¢ Ayl Aygdalle Ll Aegu e M pandl gai shalss Sl sleaYls
Glagylial Glajde A Glag Bagajall saall laialy Ladlil e gl 28
Pl Lo W sy @ Al Clalad) @l Gasdyy o Dl Lls Al
bl G 3y geayall saall (Al ¢ Aiall calany) Gl EDE & aliaiyl

Ysa

—
| —



VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B I

g o LAl il U enla) A O gl Ay ansl L taay ¢ Jaial
CaliAY) o edange aalgll diall ale (Y£) Slaia (Yo)0 = VAVY) saall 3hal
sobindl Lo Yl ) salay dhaiall # L) Ao g el ezl 58 138
Gilagd ¢ lils Ll Aoy 30l cas Jifisall 3 i ) salyy ) L) eyl
Cig it adill b i< i) (Zhang 2013)7) dul we Gin 1 3yl
Glaloa¥) claladl 5adl Leiy cJafiaadly Hhall Glays ) e Sl Jla,
Om sl e ol ¢ Apgall ddase s Uil cillad) el b 5ol ) Akl
Cilayd 33l e Akl lalia¥) sy e (Sas ¢ ale (YeV.3 - YY)
Chatl) e Slzad Dl dypha)lls ¥l CliaS (alisdly (g yraally oabaall 3))al)
Sle cage) A (Almisnid) "Ny A e B85 Sl sday mu _agl b
el Jsnmnal Akl Cilalia¥) o) Lo cls 5 Jifinall Lalic 73l 2D @la
diadd Lo andy g Yo Av ale % (VY — ) Jlaie shall cilayy L)Y lasi aii i
50l b aaalu Aalid) cihll o) @) A (VUM Rao2011)™) il
oo Lok (HAACM3) jliaall zagaill 385 Yoo u 5 Yo¥ o PIa Lkl cilaliay)
ainll WLl ~lpl) geaic dies () gy Gjpell Aasae B Sl aadl (aliss)
ya o Aldid) clagylind) <305 Cela Wi ¢ gAY pualiall o il <Y
ya e bl ¢ sapanall sl pe dablite il (RCP4.5) Juied) gl
3] Laiiy ¢ 535 yall B2all po desusic 4l Ciels 38 (RCP8.5) aiiyall syylisul
ey ¢lgaalliny Ailall Clalin¥) S a5 daSaiall a Fldl galic o () 418
Y1 a3k Lay el Jualaall e 358 Tole D Laliad)l clyrill o W iy s
olall 3l Jalad gl (e Aliiasall il sy linual) il b ol Lo lie) i,

- Jiiaall 8 Lgial il

~=
—
-~

| S—



VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B I

sty

Jrad AR 33 e pall 32all adaally (g ymall 3 all cilaya 3ak) e 4wl Cads L)
lefiay ¢ gl e Jaall 22 (1,1 = ),Y) laiag (YoOV = VAAT) sl
(V.Y = +.Y) Jlaia; leli)) RCP8.5 sl 5 RCP4.5 Juiaal) :cilasylid
(Yeor = Yara)sadl

5aeayall saall Lpetl) Lyghaly HUaal) il oladl 3 Lialias) Ayl copelal LY
Ddaa¥) b€ b Al 3ol () Jtieall splinadl Lal Lagd ¢ gl Jond Pla
DY) GleS b bl muagl ) adipall bl ablsy gl 45kl
il (& Al 49kl

Rl Jaes iy 3 (alady) gt aam gl Z Ll deje claladl Ciaagl LY
Glasplind) Ll allall oSl Clfisay dafiye 4y Al e (+.£))
ciiall & Ll de g 8 Alding daak 5ol ) o)l 88 ALl

G Bl s Caed) ) salll Juad DA Al clalad) Auhal cuy Lt
() Appall cdlarg) Gllaadl 4 allill s Cigadly o(Lalsalls 5)3) dass
a Al 4 mlas I L s Joead splidl Wl Gasaand) sl
G Jiall i Anl) sal) ) adiyad) gl il s o L)
Al Glalaa¥) e b

S B sagasall saall b daaly 5ol ) Al claliayl cilalasl s Lo
cale (Yo = YV.8 ) Cpsalll Slaie ol 3 ¢ Apjpall dlasse laele illaadl)
Auhall dakaie (e 858l Ay giadl 5 dpgially 48,00 Adledl) deall b Cachg N
oalias) ) Jaieall splid) 5udy Leiy ¢ 200 daliall e % (VYY) ddy Ciliag
Sl Al gkl 4 Aadgal sall) Al claloa¥l 4 s
el siliaad) Lol ¢ ale (Y1.7) Galidl) Jame iy 3 i il 8 calass
- diiall b ale (19.7) Jare Gl cilalga¥) saly S olas) 2t

gl clalgal) s 3 CROPWAT zaliyg ialadl zilall je moaiy .1
aae 5 lall Laslial) lasl) pUae) & Jiaii Aleld 5)smy olaall 3)3Y (o))l Ao
bl dalxiad e ae by Loy 323m Bysamy Lealing ) iyl

¥

~=
| S—



VEEY jho =YY Jo¥l ppis —al J sl Trakall &gl 7oyl B I

Gilaa gil)

Al Glalga¥) s 4 Aqua Crop zaling CROPWAT maliy aladiul .
483 5ysem ellaeY Aysills #liall degiie iy Aasinly cdie )yl Jualadll grenl
i) b oluall 5ylY)

Al Gliln Alia¥l A8l Glaloal¥) el LAl k) Glily alaaia) WY
oo Oledia) Glily g dallal)

Gilalia¥) il sa0e Clasyling degiie Lalie z3l aladinl duhall -5 .Y
el sl ssinall e 5L

gl all g el )

! Ewaid, Salam Hussein, Salwan Ali Abed, and Nadhir Al-Ansari. "Crop
Water Requirements and Irrigation Schedules for Some Major Crops in
Southern Iraq." Water 11.4 (2019): 756.
Leala s )i 5 oSaall i il cilaladl e Al e sl i o joad) dea 25 el
Ay o) — L il I Al jrall and (3 sdile ye) ol )5S da g skl (Bl jall 8 Al
MV a e YoV A calans daala
silae ol a8l 8 iy ALl ) il jdse suadll dlde laas jee T
- Ao daals Al ol :\:u)ﬂ\ < ‘@\féj\ ?’mﬂ ‘('&J}&&A ‘)..3::) Ottala :d\..u) ol g
RT-TEVAE PR
* Al-Ansari, Nadhir. "Management of water resources in Iraq: perspectives
and prognoses." Engineering 5.6 (2013): 667-684.
Y oIVRY )T L Ailaa ¥l de sanall il glaall Lin ol 9355 clasBU (5 < 5all Sleall °
Noa (O\))dsa
Kendall, Maurice. Multivariate analysis. Charles Griffin & Company
Ltd, 1975.
7 Hirsch, Robert M., James R. Slack, and Richard A. Smith. "Techniques of
trend analysis for monthly water quality data." Water resources research
18.1(1982): 107-121
® Dirk Raes,. Reference Manuel: The ETo Calculator Version 3.2. ,2012.
kel bl lad Bo0ls ) Alaleo Ld, o(F L ALO) Adsall del 3l s Ade VI dalaie |
$Uﬁ4:1YJ2\MIA‘d)JdLAS)uQ2\.AAJS$ ( OW)eg)d)A\ngM:\ﬁchdM
JYE Gac QY ey

6

vy

~=
| S—



VEEY 20 =YY in}!“;g}iJ —@\JJ\ Sdall dolal! u}’;.U Cu\aywo\f?\.bu I

' Allen, Richard G., et al. "Crop evapotranspiration-Guidelines for
computing crop water requirements-FAQ Irrigation and drainage paper 56."
Fao, Rome 300.9 (1998): D05109.
"Ewaid, Salam Hussein, Salwan Ali Abed, and Nadhir Al-Ansari. "Crop
water requirements and irrigation schedules for some major crops in
Southern Iraq." Water 11.4 (2019): 756 <P8.
'2 Savva, Andreas P., and Karen Frenken. Crop water requirements and
irrigation scheduling. Harare: FAO Sub-Regional Office for East and
Southern Africa, 2002,P65.
¢ Claalall il s ¢ Ay pall 5 Adlall azal 0 Aaliisall de )3l ¢ apaall aals
) NV Ga ¢ A s ¢ sl
SV e el Fla) cilual 8 sl duadlad)l cilaladV) ani (g Ll daae daal
Y e VoY eVl ‘3},&55\ c‘\_ﬁ\)’é&};.\:d.u\lu s%ﬂ\@\#\w\.f~\'~
5l alel) N Y VY Ll ¢ FUall i dieall 3 gall gl
'® Moss, Richard, et al. Towards new scenarios for the analysis of
emissions:  Climate change, 1mpacts and response strategies.
Intergovernmental Panel on Climate Change Secretariat (IPCC), 2008.
17 Abdulla, Diku, Hyseni Bilena, and Seci Aadmir. "Use of CROPWAT 8.0
Program for the Assessment of Water Demand of some Agricultural Crops
in Albania.(Y3%+)".

.\WY U= ¢ @MJM c&ﬁdﬂ\_‘\u‘uﬂm\ A
¥ Tim R MCVICAR, , et al. Wind speed climatology and trends for
Australia, 1975-2006:Capturing the stilling phenomenon and comparison
with near- surface reanalysis output.Geophysical Research Letters, 2008,
p35-20.

2% Zhang, Dan, Xiaomang Liu, and Haoyuan Hong. "Assessing the effect of
climate change on reference evapotranspiration in China." Stochastic
Environmental Research and Risk Assessment 27.8 (2013): 1871-1881.

! Abdullah Al-Misnid , Climate Change and Water Use for Irrigation :a
Case Study in the Gassim Area of Saudi Arabia, Doctorate Degree
Dissertation (Unpublished), Department of geography , University of East
Anglia ,2005.

*> Rao, V. U. M., et al. "Impact of climate change on crop water
requirements and adaptation strategies." Challenges and Opportunities in
Agrometeorology. Springer, Berlin, Heidelberg, 2011. 311-319.

ry

~=
| S—



VEEY jho =YY Jo¥l onpis —al ) sudll Trakall &gl 7oyl B I

QAZ\.}._),.LM dabudl L e LAJ&J’{S_,%';UA‘ <l _yaadil)
3100 5 ms

,.._LL& 3_,«?"/)(.0 de p
S| AUl S/ slowiy 53y sos— i A5 Al 5

maherhamood123@yahoo.com

 aldiiigll

Aalaie o ) Aaliall oyl 48 Ale 38yl sy 8 dpdal) Aalind) s
DS Alane by e Luhall oda 8 slaie V) oty ¢ Gilall Ll e dudyall
Fliall s alial 4l 52 LA 5wl Jaeay Lesd gsiaall il Jans zhad
sralie & panill iy dine dga Ahall @il Cuyelal 3 ¢ alall Lealath e il
il aselll g sl & (mlaaiyls o Y1 sai yhall cilaa slasl b calias & Ll
il HUaeY) A 8 g il — jaally Haal Ll N gasy A Y]
Bral) Sl ¢ olsall ey paally Aaluall it e gl culuil) el sl
A8l uldl Jag) Jalea Jlaniod o . Al £30S At B \gaBgay daphal) gty
aai VA (e Byl JLaia 7 yiha dlas) o Mdad ¢ pibuall dalyg Flall pualis
ALYl Chlundl Callga aelaay Aafiudl (Slaly gl gAY Lede 4y) dogara
sty el ey Lele 250 5l Julial b &5 Jal) (3)ka A0y Lhayy (A
@A eyl aihia) Jilasl (S.W.0.1) Aisiias aladiu) 2y cled aludl Jalaal
i) e S 8 Labes byl Sy AlalSie Gt dasliia adl o s
Aabnd) datil) pliia s Apalaiy)

il ¢ delall dald) ¢ Aalial eyl sl el

([ re )



VEEY 20 =YY in}!“;g}iJ —@\JJ\ Sdall dolal! u}’;.U Cu\aywo\f?\.bu I

Climate changes and their impact on the development of natural
tourism in Lake Razzazah

Maher Hamood Kadhem
Ministry of Education / Baghdad Directorate of Education -
Second Karkh

Abstract:

Natural tourism in Lake Razzazah is strongly related to climate changes, as
the study area is located within the dry climate, and this study was relied on
Karbala Station data And extracting the annual rate of change in it and the
rate of change during the study period for climate elements and for
identifying their general trend , The results of the study showed that there
are indications of change in climate elements that represent the direction of
temperatures towards the rise and decrease in the actual solar brightness,
which leads to the rise in evaporation and evaporation - transpiration and
fluctuation in the amount of rain It was clear those changes and their effects
on changing the area, size and level of water ,The lake is distinguished by
its natural environment and its location near the holy city of Karbala , The
Oliver coefficient was used to measure the relationship between the
elements of the climate and the comfort of the tourist , as well as preparing
a proposal to invest in the lake by designing a group of buildings , including
hotel apartments, rest areas, restaurants and parking , In addition to linking
it to the road transport network and its afforestation to reduce the impact of
the environment on it and to attract tourists and the development of tourism
activity in it, A matrix (s.w.o.t) was used, the quadratic strategic analysis
which shows that the lake is an integrated environmental system and it can
be invested in tourism in many economic activities and tourism
development projects.

key words: Climate changes, Natural tourism, Development.
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Water harvesting using the flow-curve model (SCS-CN) in the Merkury Valley in
northern Iraq

Abstract

The research aims to review the appropriate method for harvesting water,
which varies according to the type of technology used, as well as it varies to
several sources, including harvesting (rain water, torrents, harvesting fog, dew,
frost, and water harvesting for the purpose of feeding groundwater) as it varies
according to The prevailing climate, geology and topography of the region, then
the type of soil and its characteristics. Therefore, methods must be chosen
economically to achieve sustainable development of water resources. The
Merkury Valley was selected in the Sulaymaniyah Governorate whose sources are
located from the top of Mount Kotishk with an area of (24.87 / km 2), as a model
for the application of water harvesting within an area Small area with significant
quantities of water and is characterized by a humid or semi-humid climate in
addition to enjoying geomorphological and hydrological characteristics that can
be invested for the development of water resources, through reaching accurate
estimates of the volume of surface runoff that is important in determining water
harvest estimates and its application areas accurately, and there are many ways
Used to reach these estimates, the most important of which is the SCS-CN
method, and the rainstorm, which is a mathematical method used in calculating
surface runoff and was developed by the maintenance department Soil in the
United States of America in 1970 AD, and its famous formula was developed in
1986 AD This method was applied using geographic information systems
technology (ArcGisl0.4) remote sensing, and it requires several stages of
equations and procedures, and the mathematical formula approved to measure the
flow curve according to (USDA)

Key words: water harvest, runoff curve model, rainstorm
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Environmental Impact of Sewage Waste and their Relationship to
the Sustainability of Tigris River Water in Wasit Province

ABSTRACT
Tigris River is regarded one of the most important natural
resourcesin the study area because it represents the main source of
surface water that lies on its banks most of the administrative units in
WasitGovernorate. The study based on the analysis results of the Iraqi
Central Bureau of Statistics for the year 2018 for a group of elements:
muddiness, the total hardness,total dissolved salts, pH, chlorides,
calcium, magnesium, electrical specialties, sodium, potassium, sulfate.
The results of the study showed that there are (63) sewage pipe and
three industrial projects, and (47) Agricultural drainage, also the
results of the study showed that the turbidity ratio was between (3-
980) mg / liter, and the total hardness ratio was between (280, 1624)
mg / liter, while the total dissolved salts ratio was between (550-3056)
mg / L, and the pH ratio was between (6-4-8), while the chlorides ratio
was between (76-965) mg / 1, the calcium ratiowas between (63-
580)mg / 1, and the magnesium ratio was between (22 - 49) mg / 1, and
electrical procedures ratio was between (974 -4430) Micro-Siemens,
and the sodium ratio was between (64-655) mg / 1, while potassium
ratio was between (2.2-8) mg / 1, and the sulfate ratio was
between(195-1532) mg / 1. And the analysisresults showed that the
water of the Tigris River is polluted due to the high ratio of pollutants,
andthese are obstacles that affect the sustainability of the water of the
Tigris River, and with the rise of pollutants leads to the deterioration
of the water ecosystem,dueto the different human activities.
Key words: Various wastewater, River pollution, Sustainable
development, Water quality
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(Agricultural production and its impact on sustainable development in

Babil Governorate Constralnts and constituents)
Lamaa Flaah Abrahaem'”, Ekhlas Mohamed Sadeq Hodood Mohammad Abood
Altfyly"

) Department of Geography, College of Education for Humanities Sciences,
University of Babylon, Ministry of higher Education and Scientific Research,
Iraq.

Abstract:

The agricultural sector is an essential tool to achieve development
goals in the current century and get rid of the population that suffers
from hunger and extreme poverty in all countries of the world , Which
is the important source of production and capital source that enters in
the creation of the workforce necessary for the development and
sustainability of other economic sectors. To achieve supplying the
local industries with the raw materials they need, Therefore,
agricultural development is the necessary prelude to achieving
comprehensive development.

The province of Babel was taken as a hub for sustainable
development, which is one of the governorates that possesses many
wealth and resources, but at the same time it has become a market for
importing agricultural and food commodities. And can no longer meet
the requirements of the domestic industry of raw materials. Therefore,
the research hypothesis came to emphasize the necessity of adopting
contemporary concepts and setting work mechanisms that are in the
interest of developing agricultural production.

The research included two topics in which the concept of development
and the reality of agricultural production were touched upon. And the
reference in the research to the most important constituents and
obstacles.

Keywords:  Development,  Agricultural ~ Development,  Sustainable
Development, Sustainability, Sustainable Agricultural Development.
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Geographical distribution of small industries and their role in
achieving sustainable development in Qadisiyah Governorate

e

Dr. Nada Jawad Muhammad Ali, University of
Baghdad / College of Education for women, Department
of Geography

Researcher Hussein Ali Fahd, University of Qadisiyah
\_ / College of Arts, Department of Geography y

Abstract
Small industries are one of the most important major
economic sectors, as they have an important role in production and
employment, increasing income and innovation to obtain technical,
organizational and administrative expertise and skills to achieve
economic and social goals for sustainable development.

The study came at the level of Qadisiyah governorate, which
was rich in natural resources, which contributed to attracting
industrial activities, and small industries had a large share of them,
so the total of small industries in the governorate (1409) was a
facility, either geospatial distribution of the facilities spatially
spread over a wide area in the districts and areas of the province
And on the outskirts of the cities and a link to the countryside, as it
was distributed between the districts and districts, so the district of
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Diwaniya came with the highest total which reached (706)
establishments at a rate of (50.1%), and then Shamiya with a total
of (357) establishments at a rate of (25.3%), and then at the third
rank the Hamza district With a total of (187) with a percentage of
(13.3%), and in the last rank, Afak district has a total of (159) with
a percentage of (11.3%). As for the industrial branches,
construction industries occupied the first rank in terms of the total
number of (411) establishments and with a rate of (29.2%), Then
the food industries with a total of (374) establishments at a rate of
(26.5%), and the third textile rank with a total of (220)
establishments at a rate of (15.6%), and the other industries follow,
respectively.

Small industries assist in achieving the development balance
between rural and urban areas.Here the importance of the study
comes in light of the current challenges. The achievement of the
important aspects of sustainable development in all its economic,
social and environmental fields has become of the utmost
importance 1f it extends a helping hand to it, especially with regard
to providing protection from unfair competition from imported
goods, and providing its need for different energy sources and
banking facilities And infrastructure services. The study also
clarified the importance of small industries in Qadisiyah province,
despite the lack of resources and the lack of government support for
these industries to take their role in reducing dependence on
imported products and contribute to solving economic problems
such as unemployment and the provision of economic imports and
in achieving sustainable development.

Key words: small industries, sustainable development.
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Abstract

developing the industrial growth. This is so because it performs
a great role in supporting the national economy, developingthe
sectors of the state that are related to oil and the other industries.
The governate has a considerable economic position through its
geographic location that leads to its commercial developing by
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discovering several new oil fields in addition to its natural and
human resources.

The study aims at investigating oil industries in ThiQar city
from 2011-2018, starting with the nature of the variables and their
analysis and the stages that it passes through at both: production
and consuming levels of oil products. the study hypothesizes that
the proportional significance of the governate depends on its
various industrial indications, workers, the number of institutions
and the amount of production.

The study involves studying the establishment and the
importance oil industries in Iraq, the locational factors of oil
industries, geographical analysis of the transformational and
strategic oil industries, the economic availability andthe social
advantages of the oil industry. In order to fulfill the aim of the
study, GIS, Spss.25 andother quantity devices are employed to
analyze the data.

It has noticed throughout the study that there is positive
development of oil industry in the governate according to the
human and natural prediction in the region.
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Abstract:

Khenifra region is among the territorial divisions that make up

Moroccan soil, as the region is characterized by natural, historical,
cultural and human qualifications that can serve tourism, In spite
of this, tourism is active in places but not others within the same
region. We subjected these places to study through a set of means,
the most prominent of which was the questionnaire form, in order
to determine the implications of tourism for the local population,
especially the economic side, and the results have highlighted the
depth of economic transformations experienced by the population,
for tourism is a way to improve living conditions, Thus, we were
able to obtain a set of results that would be a driver for tourism
development in the marginalized areas within the Khenifra region.

Key Words: Natural field, tourism, economic transformations,
local development.
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Development of primary education in the Zubaidiya district
center Dr.Muhammad Karim Junait

Abstract

The research aims to study the development of the reality of
primary education schools in the district Zubaidiya center, and
evaluate educational indicators according to the local planning
standards to reach the reality of education, and was it taken by these
standards? Or is the process conducted by methods and methods that
represent the reality and disposal of existing educational indicators,
whether it is efficient or not efficient that the research adopted in
Contemporary phase of the academic year 2019-2020.

The research concluded the most important results it achieved is
the large deficit in the number of school buildings for both sectors,
and thus an increase in the number of pupils in one school, as well as a
variation of efficiency in relation to the average number of pupils in
one building, as well as the average number of pupils in one section
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and the increase rate of one teacher from pupils Which was the result
of an deficiency in the number of members of the educational body
than the required number, which amounted to an deficiency of (% -
24.6) and (% -17.30) in the first and second sectors .
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