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An Histerical Perspective
Al )5 5 das
el 3 6000 - () Jill e o2 sa
el 8 4000 - (Loss Ol s GBlall) Sl &l g sy sed pasa
Dall Ji# 3000 - (Cpeall) Sia¥) el (i 5a
2all 38 2500 - (2igll) aindl g3 asn
Ball Jid 500 - (L siall 1S jal 5 lunslall) 1KY 5 Ll B jlas
Bl Ji 100 - (Lsl) s sed pass

e auldl) o all - saatall Y fll o e

d)%}%s)r’h- J}@.d\)mb?mh:a



o (s iy g
PR VEEVEN cuail J gudl g Jglasdl g @g\_'\:d\j JUM;‘X\ olia L8 mans ‘_"535\ 48| yeall dalidl 8 River Basin et s
el 8 aal g i) (Ale (5 e

A o palic

oball iy 5al) Heill s H (5 aall 1

el s AlIStreams & Tributaries) ) 25, .2

AL (s G daaty A A1 e g shll bl sa s Watershed line): [ sbual) awsi Jad) Jualdl) aal) 3

L) s pailiad

(ol dapds Cuus 48080 dai g dalisay 23y *

el il (5l gai Lealie Jaai m gad) Jala ddads JS*

Adlal) 2 ) gall 3 ylaY Ak Bas ¢ JS30 ¥

-JGa

Ay 5 5 el oo S o) 08 By Ay ) s

Bl Y s 5 L s 155 50 LS 5 (g Btiaal) ouial 31 Jiaiy ol il g (ym s *

d‘}T‘JLﬁJr‘B' J}@A\)mh?mh:a



ol ool o A8l Lada
Al Asslag (o y Y slall g L)) s 38 J 30 s ealll] (g0 Gl
Adlde palie jlasdgelie i ) sam ol 3aa 3 Hla) ¢ s Jladll J all Al

&&MMJJJ‘}&J‘CAJAL’_ML_\M‘JJ

d‘}T‘JLﬁJr‘B' J}@A}\‘)ml_\rnal.c&



Sy o) Aadai sluabu

s ) Al

o shadl) ¢ dsald) (Al i adadd) g )
) cad ol Bl Enaal) (g )

Sl dala)

_LJJUAA 4&1\\335 :‘;Ah.«.d\ djﬁ\
A gat) sleall AdA L el 1 adad) caal )

d)T‘JL..ng‘B' J}@A\)mh?mh-_a



Gl L cilaadl) Ll

Dl J g e Alall CEAULY) 488 dais obal) =5 1

RS 5 (e Lgd)  Lag (gl CilSad a8 2
GBlall Cgia 8 dala olual 5 40 yill ds glo g lai ) |3
Gy Ty gl (Jia ipaadl Al plasiuly o gl Ciara 4

d‘},\jg.g‘)rskl- J}@A}\‘)ml_\rnal.c&



V@& S R

" S LA
/rV\rf‘ < Z—q\\ e 8 >>
| TURKEY : o State borders

Provincial borders
@] Capital
® City

| RAN YA River

Precipitation (mm/year)

- & sl Jshell 1(1) day Al

-I .
0 Fanack : yadll 3 =l

o WEET
116

126
143
177
230
313
457
1,300

& SYRIA

-

200 400

¢y
T4 ¢ X
JORDAN N e, 4

N X KARBALA _

-

NAJAF

SAUDI ARABIA

MUTHANNA

[

‘ )
0 kuwar X))
Jy ) “;' SRSl J._-l‘\_l ) a \/
[ G
| \




JORDAN

TURKEY

Euphrates ;.

Mesopotamia zone
Low folded zone
High folded zone
Suture and thrust zone
Al-Jazira zone
Western desert zone
Southern desert zone
Capital

Town

River and Wadi
National border

0

100 km

RaEn'édi

IRAQ

SAUDI
ARABIA

fo 41
o

Saq‘nara

J

“\
L s \ A
N >y

Karb;:lg N

.

Najaf |

"

N

Euphrates | _

b &

Sulayr'r'\anij"rég\x

: .gaghdad

PN ‘..:' SAN
Kut
T\ Tigris

X

-
Nasiriya

\a..
Basra -

Umm Qasr"

KUWAIT

_JJ_IJ E») FL‘] T— —Ad) f_—ul_l ‘-_-n‘_c o=

Persian
Gulf

A ol g Huedl Blaliall 1(2) dday Al
Fanack Water sl 35l 2l




™y
J/.
.
|
B |
[
\
?
\
\
>
/
/
|

JORDAN

SAUDI ARABIA

IRAN

State borders

River

Salinity (g/L)

Potable water <1 g/|
Irrigation water 1-3 ¢/

Limited irrigation use 3-5 g/l

Seldom used for irrigation 5-10 g/

Unusable water 10-20 g/

Unusable water 20-40 g/

Brakish >50 g/

60U km
1
\
N
R
-’

Gl sl ol sl 1(3) ey A1




TURKEYV
Lﬂ\)’d\ Lf a\_mj\ L_im BJ‘J‘\ Mj:u\ (4) A.Lu);j\

Greater
Fanack Water : x<adl |

Zab

X Dopuk

A
~Mosul
e Er?il

3 Lesser

. Zab A
T]gris KirkUk °

\ *  Sulaymaniya

S A

A Euphrates ' A
o \ Samara
A LRy
“+, Tharthar lake |

“Ramadi - gaghdad
E

Habaniyah lake

R

Razzaza lake' Karbala- 2
o [N )
Najaf |

Bl Marsh
- Barrage S -.\ ‘
A Major dam Euphrates ™ o O\
e (apital Samaw?_h < \o_ sl -
« Town \ *N@__lenya: B 3\
River and Wadi

National border
Watershed management system Umm Qasr
SAUDI

Euphrates-Tigris
Diyala ARABIA )
KUWAIT Persian

Adhaim
I3y et 2l Ll Guf

0 100 km

R\,
Basra'




SN

SYRIA

200

<N s Gl 83 s el Gl 1 (5) dday Al

“\5 — Fanack Water ; jradll
<
ﬂ“\’l’\/}—\ NINIVEH
\>\1’\

e " \R% S
ff/// j\/MM\ S

% 9
g PSS I

\
N

DIVALA f)

BAGHDAD
AL-ANBAR

AL-MUTHANNA

State borders /
Province borders SAUDI ARABIA J/
River / KUWAIT 4

Irrigation areas - =
JJ"J G- ) prwa | j'.-_-nl_n -r_-IL'J =)

400 600 km
I ]




Depth (m)
o G e can i g slall (glac
—— Jassim and Goff, 2006) (z)

————t 5

. o
i 20

gt e WE 4?:5;) P P | /_-.L.g-JEJ

Groundwater depth from ground surface in metres




42 25 0°E 47°390E

Temperature Profile

J4*38'40°N

=
s

o
=™~
™
oo
-

o~
o~

#- Aalicila.
Aagdsen 5 all da 4o
(@52 Sl
194. 202
20.3-21.3
O 214-228
o8 229-247

R 245-26.1 : 375 J5» 50 ot - ] N

Km |

29'22'40°N
20°2240°N

47°390°E



LAl
Aae )l Ailall o ) sall 3] 8 Gl ol jeaie J 3l sl

é\dﬂ\wy\dﬁaﬂajj)m\.@;)b) M)Miﬁ\a& JJ}LA

ol (oo J o) — elall Cavean ngj\ ALY P

Alle 2yl Aihaie 8 anadl (ool o adiny JSgo) £ pte 8 Jodl e i s D
fia lall

d‘}T‘JLﬁJr‘B' J}@A}\‘)ml_\rnal.c&



1. Allen, R. G., Pereira, L. S., Raes, D., & Smith, M. (1998). *Crop evapotranspiration: Guidelines for computing crop water requirements* (FAO
Irrigation and Drainage Paper No. 56). Rome: FAO.

2. Ayars, J. E., Christen, E. W., & Hornbuckle, J. W. (2006). Controlled drainage for improved water management in irrigated agriculture. *Irrigation
and Drainage Systems, 20*(1), 1-14. [https://doi.org/10.1007/s10795-005-2256-y](https://doi.org/10.1007/s10795-005-2256-y)

3. Hoffman, G. J., Howell, T. A., & Solomon, K. H. (1990). *Management of farm irrigation systems.* St. Joseph, MI: American Society of Agricultural
Engineers.

4. Hillel, D. (2004). *Introduction to environmental soil physics.* San Diego, CA: Academic Press.

5. Israelsen, O. W., & Hansen, V. E. (2010). *Irrigation principles and practices* (4th ed.). Malabar, FL: Krieger Publishing.

6. Michael, A. M. (2008). *Irrigation: Theory and practice* (2nd ed.). New Delhi: Vikas Publishing House.

7. Pereira, L. S., Cordery, I., & lacovides, I. (2012). *Coping with water scarcity: Addressing the challenges.* Dordrecht: Springer.

8. FAO. (2025). Irrigation and drainage resources. Food and Agriculture Organization of the United Nations. Retrieved from [https://www.fao.org/land-
water/resources/irrigation-drainage/en/](https://www.fao.org/land-water/resources/irrigation-drainage/en/)

9. ICID. (2025). International Commission on Irrigation and Drainage — Resources and publications. Retrieved from [https://icid-ciid.org/](https://icid-
ciid.org/)

10. USDA. (2025). Irrigation and drainage resources. United States Department of Agriculture. Retrieved from
[https://www.usda.gov/](https://www.usda.gov/)
s pli- sl jaliaale s



J_)JJ&J?EJ— )M\)mua‘ab_\



