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\A..l_;IJA .i_;..lJ~ ~ ,~l:JI Ui)I i_} ~ '4-lji ~I JS.Ll..JI ~l 0-> ~WI ..l_;\_,.JI ~ _# :~I 
..l A U:..:i Lo 11 \.: . ..l -~ 1 1 ~ .h.... - . l.i:....il . ..i.......U Lo '(L . O/ 2 56) ·i.s.... - -:I\ J..la.oo t\J:i I ~WI J ($". ~ ..?" • - J-lA ...,... (.)A • J :!J-W' /0 . t.,rl J""M ..) J -
~1.fo'il 04.JI uy...s yl....:.. J)I..:.. 0-' ~ ~lfa'il _;WI cl.>.i.JI .J:l..li:i ~111\ u~I ..l!J ,_;w1 .fall 
,~\.ill ,~1 ,~_;1..JIJ ~I uli'\Ull 'UJ:!jll 'uy.fi....JI ,uy!_AJI 'Y~I) ~l~I ~I uk.~ 
· ..l .~n ~WI ~I ..li:i ,1.~1 >, ~I ~WI ~I ..li:i '(~l..lll ~1-·-'I d.:..:i.WI ,u\..ililll 

(.)A ~ - • .J:l J ~ ...>""JAJ - - . .J:l J - . J - ~ . -
~l:i.i ~I 0-'J '(2015-2012) oyall J)I..:.. i.;fa .h....ji..S ~ i.} ~1~1 ~I uk.~ i.;fall ~~'ii 
,11613 t4i ~ rJWIJ ~ i_} ~.)-.llJ ~I u~I ~~..,. ~1.fo'il 04.Jl ..s~ ~I,) ~I 
0-> ~h.JI J!I 0-> ~ rJWIJ ~ i.} .6..;.fi.....ll ~h.JI ~~ J...l}.W\.i ,~_jill ~ Jiat3r 12838.15 
04.JI 0-> ~ ul..l)J ~4] ..;..l!J ,~_jill ~ Jiat3r 171 '207.5 t4i ~ ~1.fo'il oy..JI ..s~ ~ 
y~I 0-> ~lfa'il oy..JI ul..l)J ~ 4fa 3r Li~ 31363.57 ~I~ ~l~I ~I uk.~ ~lfa'il 
~I uk.~ ~lfa'il 04.JI 0-> ~ ul..l)J ~4! 0-> %85.08 ~I~ l.... ~1.lllJ ~l~I d.~IJ 
3r Li~ 2584.17 ~I~ u_;..l! ~l~I ~I uk.~ ~lfa'il oy..JI u-i ~ ul_;..ll.- ~4l Loi ,~1~1 
04.JI 0-> ~ ul_;..ll.-~J 0-> %58.97 ~I~ l.... ~l.illJ ~I 0-> ~1.fo'il 04.JI ul_;..ll.-~ 4fa 
ulyt..-J ul..l)J ~4! U:H J_}ll) ~1.fo'il 04.JI 0_;4-:i i_}t..- ul ..sl ,~1~1 ~1 uk.~ ~lfa'il 
u-i o._».iS ~Lo ul..;..,!J ~ ~ t...... ,4;..JA \.!_) ufo (~l~I ~I uk.~ ~lfa'il 04.JI u-i ~ 
Ui.\.iJ ,l_;fa ~~I 04.JI 0-> 3r _;yL. 28.8 ~ 1.AJfu ~l~I ~I uk.~ ~1.fo'il oy..JI i_} 0_;4-'.ill 
~ WI ,~\.lll ~WI ~I 1> - ,L · 3 ~ 117 27 11 ~l~I ~I uk. --- -11 ~I ~WI ~I ,. ..) - - • UJA-1 _ _,.i.i.. f' ..), • ($"~ - - ~ - - • 

~~'i ~WI ~I Loi ,~_jill ~ ~l~I ~I uk.~ ~I ~WI ~I 0-> %26.75 '73.25 ~ 
u~IJ y~I 0-' JS.l ~WI ~I~ ,4fa 3r 1351 ~ ~l~I ~i uk.~I 0-' i.;~1 ..l_}ll 
~J ,~l~I ~I uk.~ i.;fall ~~ ..l_}ll ~I ~WI ~I 0-> %75.3 ~I~ l.... ~l~I 

.(o..l_;_ji..-4.pl_;j ~) ~_;~ _;..lt....-.1 Uj\S %26.7 '~ _;..lt....-.1 Uj\S ~I 01\ 0-> %73.3 

.~1.fo'il _;WI ul..>.i.JI ,~WI ~I ,~lfa'il 04.JI ,_;w1 u--'11 :~.iW.jl.....'il ~WSJI 
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.~,,.;JI 04.JIJ _;lb....'11 04-i 0-> ~ uy...sJ J.µ11 _»i 

..l..\c. i_} o~I o..lyjll u-i i.;~1 ..lt......:ii'il ._,Jk.;J 
'A . ..l .~11 ~ · ·~i\.ii 1 · :- " ~II 'lS....JI t.,rl J (.)A ..?" • - ._.,..- 'ii""""' ~ ~ u 

~liS f'..le. ~J ..s..ll t...... ,~~I 04.JIJ 4.pl_;jll (.JA_;'ll 
~l~I 0-> ~~J uy...s ..ll_;;:;.....I ~l:i.14J ,~1 c:::lli)'I 
ul_;..lt..-ll ~ ~ .,;~ t...... ,~~'ii ul;i.y:hl .i....l 
~ o..lyjJ o..lyjl\.i 4.pl_;jll ul..l_;l)IJ (.JAl.i:....i'i\.i 
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~I~ ·'-11 ~ul.i.ill J~ .. • ~.J ... .J 

· o - ~~-11 ~ 'l!ill uulull ,_ ~I ~I ~ J _)_,...,....- _y -· ~ . 
c:~IJ ~1.Jjll o)jJ l.A.J.i..-:i ~I o.J~I 
j\.r.JI uLll:HJ ,~WI J_h.JIJ .;)I o)jJJ ,~\}ii 
~~YI ~J 11,t.......:..'JIJ :i.....WI ~ .;.fiyJI 

...>:!).i:iJ ,o~I ~ ~ c!-Y"J '(FAO) ~l.JjllJ 
~~IJ ul.....ly.11 ~ A...it..:i...'il LJc. ~ ,_µ~1 
~~I ul~Y iiiJii .. ;J .~It_,...;:.~ u......JI ~I~ 
C:y:J ~IJ .;..,..._,11 ~t.......:..'il J.ib.:ill y_,L.I r~I 
o~I ~ .J:!ii:iJ ~J~'il ul~I cfaYJ 
rAI ...>:!.i..-:iJ Jlfal J~ u-o .4..;.,.i"lllt ~lfa'it 
.t....I .lit ;. · ~I ~I jll .1 ... 11 ub:il...ll _) "-_,..... _,,. - _) c-- J . 

:~~ J~ u-- -~mJ 
w...JI ) ~ (Virtual-water) ~lfa'il o~I 
~I \A.J~ ~~I o~I ~ LJc. o.J4c ~ 
:i.....j)l!IJ :i.....~I (~~)IJ ,,\.!.JjllJ ,,ly...a..:JI) 
/Jilli ) ~/y..S.JI Ji...l4 oJlt:. .Jii:iJ w...Jt ~·us'/ 
:i.....~I ) w...JI U-0 o.l::i..l)I o.l::i..)l/jilll ) ~ 
o~I ) ~I o~4 ~ L.S '(Allan, 1999) 

.(Allan and Pereira, 1998) W:.wt ~).~ 

(Virtual-water Flow) ~lfa'il o~I J!.i:i 
o 6.:i ~ ' I I\ 4...1 J · ~.i:i.JI oh.JI ~ ~ 

_) . . - '-5,Y:. "'"· J (.)A - -

o~I ub)JJ ul.JJL..... U-0 JS J...w!.:iJ ,u~~IJ ~I 
yt......:.. ~J ,u~~ ) ~ ~ .)c. ~lfa)'I 
(.5.,jhA y~ ~lfa'il o~I ulJ)JJ ul.JJL..... 
u-o ~Pr-i i.J~ ~lfa'il o~I u--w...Jt JI ~I 
/ukl4 ub))IJ ul_)Jl...:JI ~.; w...JI JI ~I 

.(Mekonnen and Hoekstra, 2010c) ~ 

(Virtual-water Exports) ~lfa'il o\.;.JI ulyl...... 
w...JI I -~~.lw 4..1:w .. I\ ~I .~~'ii oh.JI . -

J e:..- . . ->""" - ~ - ~ ~ 
~J 'lSftl 4...IJJ ~J ~ 4...IJJ U-0 .6.JijJ O...);!.i..-:i ~.;~I 
.} ~):i ~~I) ~I ~~I o~I ~ ~4J 
o~I U--~ ul.JJL..... yl....:...!J .o.J.iw:a...ll ~I ~t:i.iJ 
JS.\ ~/ul:J4 ul.JJUI ~ yy..<o ~ ~lfa'il 
~I o~ ~;3 I" -! ~lfa'il o~I (.5.,jhA .} 4.a.L 
I~ (.).o ~lfa'il o~I ul_JJl...... .)c. ~~ ~ 
J~I ~ ~ 0-oJ ~ 4...IJJ ~J w...JI ) ~I 
~ ~1.Jjll ~lfa'il o~I Ulyl...... ~4J .)c. 
(Mekonnen and .6..;Jl:ill 1 ~.bla..JI u-o ~ t...s 

.Hoekstra, 2010 a and b) 

~I .;J~'il .JjWI LJ:H W:lp.ll ~ o~I o.l::i..) 

.} ~lfa'il 11~1 I"~ ~I ~J . .;~IJ 
<)I"~ ~I ulJJYI rAI u-o i.l::i..IJ o~'il Ul_,l.JI 
~WI dnflfa'il r"".JJ ~WI J)_,..JI o.Jbl 
.l::i..I ..fa..; t...s ,,,t.:illl ~ ~ <)J ~1.JJllJ 
L.S ,114.Jl :i.....l.ll......JI o.Jb)ll ~)I ul.....~I Jjt....J 

.~1.Jjll ~I.; ~I oj+ill ~Li.. rAI U-0 ~I 

~I~ 

:.'6..;l\:ill ..l..Wll <)~I ~ ~ 

~ ~.J~ .; ~~I _,..ull u'i Ja.A t I.ii) -1 
4fa %2.56 ~ ~Y' d':!~ ~J ~yJI 
J\f+ll) (2017-1966) o_jiill J~ .;fa kji.o.S. 
(.5JI t.-. (2017 ,,.~~l.J l..WI ~ iiJS->"31 
J .l::i.. U:i.:i ~I 11h.JI · J .:I\ ~ • lb..,j\ 11 J . - (.)A ~ • - c.>"' ~. 

~l/J_;ill 31" 1000 -1 ~ .J~IJ ~WI _;WI 
.(World Bank, 1997) 

.. .~11 u~ ~~I 11\..i.Jl 11 .. 11 · .... 11 - -2 i.r--- . . . - '-#'"- c.>"' ~ ~ 

(~1/3 r .Jl:Lo 55.5) <.1-ill ~ o~ ~ :i..n....JIJ 
(~1;31" .Jl:Lo 0.9) ,JU.....YI o~ (.).o ~ u~J 
iiJS->"31 j\f+ll) (~1;31" .Jl:Lo 6.9) ~~I oy.JIJ 
.;~I Ui)I .; (2016 ,,_~'il,J l..WI ~ 
ul;..l;:i:-. 'ii ~1_,..J o~I .)c. ~I "-;!i .l;!IJi:! 

_,,L....S.llJ ,,l.:illl U-- o.l;!lj:l.JI 

~I o~I U-0 fa.YI ~I ~1.Jjll t~I ~ -3 
(~WI u~l~'il ~J U-0 %82) ~.; 
(2016 ,,.~'il,J l..WI ~ iiJS->"31 j\f+ll) 
i.;IJ.J) %50 ~ ~J J.4i ~ \,?.J o»~J 

.(2009 ,~l.;~I C~l.J ~l.;jll 

~ ~I jll L b..JI . I:.-. '.J ~l.:illl 0 -- !I\ -4 . J - _) ~ r-o..?"" - ~ 
~l:i .; ~).~I J~I .)c. .6..;JWI Jt....:ic'il 
~I ,Jjll ul yUI jf:. y ~ ~l.:illl ul;..l;:i:-. 'ii 
ulj ~1.Jjll ~I ~ .J:!.i..-:i .)c. ~~I 
o»~I ~) ~lfa'il 11~1 U-0 ~WI '-5_,:h..JI 

.(o~l rl~I i) 

~lulJAI 

~WI cJ):!.JI .J:!ii'.i lJ·uJ°'.J ~~I I~ u~I 
ult:.~ (~lfa'il 11~1 o.J4=i .;L.....) ~lfa'il 
'u ~jll 'uyfi....JI ,uyi _,i,JI 'Y _,,i:JI) ~l.:illl ~I 
'uy!illl ,~WI ,y...a..:J\ ,~y_JIJ ~I uw'L,Ull 

~yJI ~ ~.J~ (~1.l!IJ ~l~I ut.~I 
J~ u-- (2015-2012) o_jiill J~ .;fa kji.o.S. 
(t:i.i)'I ~ yt......:.. :.6..;ll:ill ~_;ill ul~ YI ~iO...; 
~I ult:.~ wl.JJl...:JI ,-:.i!J)_,ll ,~\ 
ult:.~ ~lfa'il o~I (.5.,jhA yt......:.. .~1.:illl 

...,_,· 

-
,,... .. 

/ 
:Z 

.. / 
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~I <Yi ~I JS.I ~/uhl4 wb_;l_,ll w~ Yfa GVWEagric. {pci. plj. t. nk}Egypt = Lil:iLk 
04.JI i.s_ihA ~ (nk) ~Jj JS. <Yi ~IJ:!='-J ,.,r1.fJ Qe. {pci. plj. t. nk}Egypt x VWC. {pci. plj. t. nk} 

•.Lt3 Lu.JI ~I -·y1 (1) 
.LJ"""t r ~ ~ • _jl! Egypt .... · .... · 

~ (NVW agric) ~lfaYI 04.JI o).~ ~t....... 
2 4 . .bt.....JI <Yi 1 ~jl....JI cY.. J~ <Yi ~ J~I 
~t....... u-ll ~ ~j uU ~ .JA Jfal 1~ ul.S. ljlJ 
.i..,jlj ~l...J4 Jfal I~ ul.S. ljl L.I ,~I.fol 04-o wb)J 

<Yi ~j ~J ~I.fol 04-o wl_;jt....... ~t....... LJc- ~ 
.~\:ill 3 ~jl..a..... 

NVW agric. = GVWM agric.{PCi.Plj. t. Egypt}nk 
- GVWE agric. {pci. plj. t. nk}Egypt .............. (3) 

04.JI ~~(Water Footprint) ~WI ~I 
·o ·w... · lo ·w,.~.L.~~1~1~1 ~ _)JJl • Y.F J _)JJl • -~ - • 

I.- I ·I Js.i ~C:I.-: -11 wl....i.:..ll wWWI .1...11 WI '"e"""'..>J .~ J . Jc-- c::. 
J;..I <Yi ~jJ (Hoekstra and Hung, 2002) 
~ ) j_;All 04.JI L)A ~I .cl~YI ~~ 
_;:F ~I ~WI .cl~)ll ~j wl..).- i>U:.c.IJ 

~~I 04.JI ~ w~ c)C- ~~I wl.. _,l....JI 

cr-\.1..a.llJ cr-l_;jll tl.1.ill ~ ~~I ~IJ 
~ 0->J 'c.j_,l..ill ~WI ul..»JI yl....:.. ~ ojlc. ~jl.JIJ 
w~I <Yi fa.I ~ 4W ~~I 04.JI w~ ul-9 
\..1\ 0->J ,~1 ~~IJ ~I 04.JI <Yi ~~I 
0->J oj_;_;l.....JI JI o_;~I ~lfaYI 04.JI r~ i>l.;.. 

.(2012 'u~) JJ.ill 0.1:: ~lfaYI 04.JI o_;L;..:i ~ 
,&-.Ln) . ...a~ ti ·I~~ 11 ... ~WI ~I ~ "T- - - .) _JJ i.r. ~ - • J 

:(2015 

(Blue Water Footprint) i>li_;jll 04.JI ~ 
· Lw ~c:I.-: -11 U -- 11 ~I ow.JI ~ ~ - ~ • Y.WJ - - - ~ 

'I \..1\ .cl"'L-: ·YI • ~ ,wL...i.:..ll .1...11 WI ~ i.r. -"T""" ~ - J c-- c:: • 
J,:..b ~_;..l.JI JI o~I ~ 0->J A ,.,.;:;,, .. JI ~.l...11 04.JI 
<Yi A . 0 1.;. \.,,JI 04.JI ~I ~ ~ J ,u4-:il.JIJ ~I 

b.ill oW...~ -~ ....... 

(Green Water Footprint) i>l~I o~I ~ 
.u J_µ1 _;1..h.. YI 04-o <Yi o ~I 04.JI ~ ~ 

~ .L ~ 1- ~ .-:lw 
• ,y:::a.) - i...r--- ,J'" • 

(Grey Water Footprint) ~jl..)1 04.JI ~ 
• ... II · ·1 .-:11 .1:.i.:J ~.IL -'I ~.l...11 ow.JI ~ ~ (..).)_,.... .~ . - - ~ 

.~ e;:WJ ~ LJc- ~'i..lll i.!J_,l:ill <Yi ~~IJ 

<Yi (Water Footprint) ~WI ~I ufi:i:iJ 
(Internal Water Footprint) ~I.ill ~WI ~I 
(External Water Footprint) ~J.:...11 ~WI ~IJ 
~ c.jJl..:J ~I.ill ~WI ~\! .(2014 ,i_;.d) 
~ - ~I e;:W)ll ~ ~~I ~lfaYI 04.JI 
~I L.I .i.sY.,\rl JJ.ill o_;~I ~lfaYI 04.JI 

wlyt....... ~4l LJc- (GVWEagric) ~ ~ 
~l~I e;:W)llJ (pci) J.i...,..b...ll ~lfaYI 04.JI 

jjc. u-ll (Li) ~J '(t) o..foll ~ (nk) ~J.ill ~l (plj) 
'I ('-) •· \....U..i..i , :iWI WYI · o ~I .1..11 (.S". LJ .Jf"'-1 .. i..r . c:: . <.>"' .) c--

(Lk) ~ t...S ,~1~1 e;:W)ll <Yi o _;~I ~I jjc. 
.li..Ai . .J L w 1 • - - I ·W:i ~11 J .ill jjc. 'I ~ "T' • .) • '"it"""" ~ U"" ~ J (.S", 

<Yi uhl4 wl_;jt.......JI ~ c.)J (Qe) ~J 'j~I ..tll:i 
~J.ill c.)J (plj) ~l~I e;:W)ll 0->J (pci) J.i...,..L:...JI 

04.JI i.s_ihA ~l (VWC) ~J '(t) o..foll ~ (nk) 
j .l:o. J,:..b t. - WI • .t...L JS.I ·· '-/3 

....1 ~I .-:i'jl J ~.~ U"""r. - ...r-

'-'"""1)1J ~\ti ~I c.)J ~\....JI ~jl....JI ~ J , ~ 
~I JS.I ~/uhl4 wl_;jt.......JI w~ yfa ~w 

i.s_ihA ~ (nk) ~Jj JS. ~J ~IJ:!='-J c.,r1.fJ ~I <Yi 
.ul:.13 r ~ ~li.JI ~lfaYI 04.JI 

(Virtual-water Imports) ~1.faYI o~I w!J)J 
• ~II .t...Ll\.i 4...1.ii ·-'I ~I ,\q'jl ow...11 · ~~ . . ..r - ...r- - ~~ 

04.JI ~ ~4] ~J L. ~Jj ~J 4lliJ \A,jl_>.!1...1 
~I e;:WJ ~ ~_,l:i ~ ~I ) 4<1~; ..... 11 ~.l...11 
04.JI <J-i t_,.ill I~ Ji.. ~! .):..ill ~J ,oJ _;_;l.....JI 
W\.i ~I c.,ri.; ~ c;jJIJ 04.Jl ~~I _;~ 4JI ~ 
Y~J .~ ~J.ill JJ.l:o. J,:..b 04.Jl <bl:WI _;jt.........JI 

yfa ~ ~ .t...Ll ~lfaYI 04.JI wlJ)J ~ 
04.JI <Yi ul:JI i.s_ihA ~ ~/ul:J4 wlJ_;l_,ll ~ 
04.JI wlJ)J ~4J ~ J~J ~lfaYI 
~ (GVWE agric) c;~I .i.t:.l_;jll t\..bil ~lfaYI 
tbJI JS.I ~lfaYI 04.JI wb)J wt~t.....:.. F. 
2 ~t.....JI ~ l...S ~ o_;~ ~Jj JS. <Yi ~l_;jll 

.~\:ill 

GVWM agric. {pci. plj. t. Egypt}nk = Lil:iLk 
Qro. {pci. p~. t. Egypt}nk x VWCm. {pci. plj. t. 
Egypt}nk ............. (2) 

wb)J ~4l LJc- (GVWMagric) ~ ~ 
~\~\ e;:W)llJ (pci) J.i...,..b...ll ~lfaYI 04.JI 

Jjc. ~l (Li) ~J '(t) o..foll ~ (nk) ~J.ill u-i (plj) 
11 (' ·) •• l....U..i..i , :iWI W\I\ · oj .-: . -'I • 1...11 cs'. LJ .Jf"'-1 .. c..r . c:: f <.>"' _;_,.....-. c--
~ l...S ,~\~I e;:W)ll <Yi oJ _;_;l.....JI ~I Jjc. 

~l (Qm) ~J '~ L».i_;L;..:ill 1>1.S.y!JI ~l (Lk) 
e;:W)llJ (pci) J.i...,..L:...JI u-i uhl4 wb_;l_,ll ~ 

~J '(t) o..foll ~ (nk) ~J.ill u-i (plj) ~l~I 
JS.I ul:.13 r ~ ~lfaYI 04.JI i.s_ihA ~J (VWCm) 
,~ o_;~I ~J.ill JJ.l:o. J,:..b ~WJ ~ .t...L 

~W '-'"""l)IJ ~)II ~I c.)J ~\....JI ~Jl....JI ~J 
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bt.:.JI c.Sjb.... t~}i ,_p)). LA... ~~I uJ_);JI ~ 
0 ~ ~I ,\il';JI bli..JI . I . . _j ' . ·- ".II ~I ,\il';JI .J • _,- • WUP-...,-- ~ • _,-

04 %36.3 Ji...:i (u.J..J3r- 1107) ~ o~ ~)I 
.~WI .o...b.. fa 

04-.JI t.S~J ~.;WI o.;t+lllJ ~I [~~I 
~41..;t.:ll J:!...a~ ~~ ~lfo~I 

1.:i.l"I ..h... • ·I 2 J ~ o..i I -11 'ti.ill · • ~ I YA W J . . .JY ~ ~Joi 

-2012) oyill J~ w41P.I ~6..... 04 µ1 
,u4JI J_,ill ~ 4fa u.b 0_,;L. 0.27 ~ (2015 
04 %6.8 ,42.5 ,49,4 ~4-11 ~_,lll ,~4-11 41_,.-li.ll 
· 1 · • '-1..U .~II 1- w\..J .:.11 1- .I\ 1.:i.l';JI II·- I w ~J •.• .? ir- • ~ r.r-- ~ . i.,r-... 

u..ii J~ w41P.I 04 Y-A wl..l)J ~4J ..h...fa 
wl..l I w 6. ~ L · · · L · · .1 · o 48 : 1. o .:iii\ .J J "' . • _ _,..... U""" w-'*""' . c--: --< 
u.b u_,;l. 0.31 ..h...~ ~JYI ~yJI i) u4JI J_,ill 
04 Y-A wl..l)J ~4J 04 %63.94 ~ 4fa 
04 Y-A wlyL..... ~4J ..h...fa ~ L.S .w41P.I 
~ o .~; 1 1 ·· J~ L · · ·.L · .. 1. o 11 w\..J :.11 • ->- u..a.i _ _,..... U""" w-'*""' . • ~ 
~JYI ~yJI i) ~4-11 41_,.-li.ll wl.J..iL..... wi:.4-

0-> %61.11 ~ 4fa u.b 0_,;L. o. 07 ..h... ~ 
o..iyj ~ L.S .w41P.I 04 Y-A wl.J..iL..... ~l 
J_,ill 04 JS i) 4.:i yL..... uc Y-A wl..i) J ..h... fa 

i:. 'ij\.:illJ ~4JI 4,i_,lllJ U""'.JillJ ~IJ u.i..ia.llJ u4JI 
04 4.:il..l)J Y-A wl.J..iL..... ..h...fa W!"U ~ ,~4-11 

.(2015-2012) oyill J~ ~4-11 41.,.-li.ll 

bt.:.JI c.S_jb.... ..h... fa ul 2 JJ~ 04 ~J 
u.b/3r- 4119.14 Y-A i) wy!,,i:JI ~~ ~lfa':JI 
bt.:.JI c.S_jb.... L.JS.lJ ,~WI .o...b..fa 04 %103.4 Ji...:i 
Ji...:i (u.J../3 f' 6932) ~ o_».iS U"..la.l.l ~lfa':JI 
~li..:...i':J 4Jtc ~m c.S.YYJ ,~WI .o...b..fa 04 %118 
t ~ .J 'i i;..i)). LA... ~~I u J_);JI ~ U"..i...ll ~1.:i.lJ 
bt.:.JI c.S_jb.... ul ~ i) 'U"..la.l.l ~lfa':JI bl.:-JI )..ii... 
Ji...:i u.J..;3 r- 2667 ~ o ~ u4JI J_,ill ~1.fo':JI 

.~WI .o...b.. fa 04 % 132.2 

04-.JI t.S~J ~.;WI o.;t+lllJ ~I [~~I 
~I J:l...a~I ~~ ~lfo~I 

..h.... ·1 .• 3 J ~ 4....a ·-.I\ wwWI YA W ~Joi J . . J..r-- .. 
o -~~11 J~ -'...i .< .t\ · 1. l:....JI · 1- .11 1.:i.l''I 
..>-" • -~ U:!-'-"" (.)A r.r-- ~ f 

y......S ~ t:ifa u.b 0_,;L. 26.82 ~ (2015-2012) 
~1.:i.l)'I ~4J 0-> %41.1 '58.9 fi..JI ~ ,_µ1 
· 1 · • '-1..U -~'I '- ~ .< 'I 1 · 6..J.l 1- .11 w ~J ..• .? ir- -~ U:!-'-"" r.r--
~fi..JI ~l:....JI 04 Y-A wl..l)J ~4J ..h...fa 
wi:.4- ~ \.:ifa u.b 7507 ~ oyill u..ii J~ 
6109 ..h...~ ~J'il ~yJI i) fi..JI ~ wl..i)J 
04 Y-A wl..l)J ~4l 04 %81.38 ~ 4fa u.b 
wl.J..iL..... ~4J ..h...fa ~ L.S .~fi..JI ~l:....JI 

o..l -~ ··'I ~I ,;i!';JI bli..JI ~ L...:i ~ WI ~WI _)_,....-. • _,- • • (.jJ •. .) • 

l.\~ ..l;!Cl ~I ~1.fo':JI bt.:.JI ~ - ~.JWI 0-> 
~WI ~ ·I .. • ..)..:.. o..l -~ . · 11 wb.:il...11 . • . w ..>"' JA . ~J . _)_,....-. . (.)A 

:\-\ 

~.JWI ~WI wl..l)_,ll ~ ..il....:ii:.';JI y!iy. 

~ i.jJI.....; JAJ (Water Import Dependency) 
. ~I ~WI ~I .)c ~.JWI ~WI ~I 

.(WID=EWFP/WFP* 100) 

~I ~WI ..iJ_,.JI 04 ~l~I i:.li:iS':JI y!.y. 

~ i.jJ~ JAJ (Water Self-Sufficiency) 
~I ~WI ~I ~ ~l..l.ll ~WI ~I 

%100Y:,y.ll1~ ufa.J .(WSS=IWFP/WFPxlOO) 
w~t.bill JS ~~I ~WI ..iJ_,.JI i.::..uts l~J 

.(Chapagain and Hoekstra, 2004) ~~YI 

t.!.il.WI 11UUlll .J ~-

o~I IJ~.J ~.;WI o.;l+iJl.J ~I [lli~I 
~l.;jll ~' ~~~ ~1.;i'il 

04-.JI t.S~J ~.;WI o.;t+lllJ ~I [~~I 
~~I J:!...a~ ~~ ~lfo~I 

~1.:i.l)'I ..h...fa ul 1 JJ~ o..i)_,ll wu~I ~ji 
-2012) oyill J~ y~I ~6..... 04 ~I 

J~ ~ 4fa u.b u_,;l. 24.o? ~ (2015 
04 %23.7 ,33,4 ,393 j}il ,~LlJI o.J~I ,~\ 
· 1 · • '-1..U .~I\ 1- w . ·- II 1- • I\ 1.:i.l';J\ IL....:...\ w ~J ..• .? ir- .~i..r- ~. i.r .• 

u..ii J~ y~I 04 Y-A wl..i)J ~4J ..h...fa 
wl..i I w.!:i.:..I ~ L · ·.L · -·1 · 12 77 : 1. o -~~ 1 1 ..) J • ,_,..... U""" W-'*""' . C--: ->-" 

4fa u.J.. u_,;l. 7.71 ..h...~ i)J':JI ~yJI ~I 
.y~I 0-> Y-A wl..l)J ~J 04 %60.43 ~ 
0.24 y~I 04 Y-A wl.J..iL..... ~J ..h...fa ~ L.S 

wl.J..iL..... wi:.4-~ oyill u..ii J~ 4fa u.b u_,;l. 
l;_,.i...i u.J.. u_,;l. 0.22 ..h...~ i)J'il ~yJI i) j}il 
.y~l 04 Y-A wl.J..iL..... ~! 04 %93.63 ~ 

i) 4.:i.J..iL..... uc Y-A wl..l)J ..h...fa o..iyj ~ L.S 

~ ,~IJ ~\..!JI o.J~IJ ~I ~6..... 04 JS 
o.J~IJ j}il 04 4.:il..l)J Y-A wl.J..ll...... ..h...fa Wil.i 

.(2015-2012) oyill J~ ~)I 

bt.:.JI c.S_jb.... .h...fa ul J~I u..ii 04 ~J 
u.b!3r- 1759.2 Y-A i) y~I ~~ ~1.fo':JI 
~lfa':JI by.JI L.JS.!J ,~\ .o...b..fa 04 %95.7 ~ 
04 %226.4 Ji...:i u.bPr- 3221 ~ o_».iS ~ 
··- ".11 ~1.:i.ll · li..:...iY ~m · .11_11 .oJ-.. • ~ •. . U- c.S~J c.,r-- YA 

-



.,.. 
I. l~ 
' ' 

~
i', ' 

,,·. : 
.:·.· .. 

Zagazig J. Agric. Res., Vol. 45 No. (4) 2018 1467 

oJlill J$ ~~I ~b.t &- ~lji.i"ll o~I t.S~.J ~.JWI o_Jl.~l.J ~I [w°'fl .h..uji.t .1 J.J~ 

(Ua/~~) ~lji.i"ll o~I t.S~ 

~I ~ 

1827 1529 

1423 3221 

1222 1699 

3048 1107 

1673 1240 

*1838.6 *1759,2 

(2015-2012) 

(Ua) ~.JWI o.Jl+lJI ~l[w°'fl ~~I 

~l.JJL...2ll 

139 

10690 

3554 

863 

224239 

239485 

~IJ.Jl.Jll 
(Ua) 

7714843 9449333 ~I 

18113 111000 ~I 

5000987 8037000 ~WJI o.Jlll 

208 774333 ~._>11 o.Jlll 

31451 5700667 J}JI 

12765602 24072333 ~~I 

.Y~I J:,-b....~~~lfa':ll o~I L.S_,h....b._,:i.. * 
www.waterfootprint.org -1 :u.a ~J ~ :.;'·aol\ 

,4....c.\ jll .LI\ .. ;N ·" .)U \:i.JI ~ WI 0 b:ill l.:i.i':ll :ts,_,....,, ' ,, 0 .• ,,, ,~1........:..)11 A...WI ~ ~<. ·11 ., ·- 11 -2 • .J C:- U"' ~. C J •· .J .J • Jr · Y""' _ _,....... Y"""' J · r..j.J-..r' .)~ 

.(~.:ilJcl) 

-2012) ojlill J$ ~\.:!~I &- ~lji.i"ll o~I t.S~.J ~.JWI o.Jl+lJl.J ~I [w°'fl .h..uji.t .2 J.J~ 
(2015 

(Ua/~~) ~lji.i"ll o~I t.S~ (Ua) 6 WI o ~I -·.J .J • ~l[w°'fl ~\.:!~I 

~I ~ ~l.JJL...2ll ~IJ).jll 
(Ua) 

2018 2667 15134 305317 134000 ul+JI J_,.ill 

5874 6932 12751 94160 1000 LJ-11.&ll 

4177 3235 11750 27750 1000 ~I 

1877 5020 1000 20750 1000 u-Ji.ll 

5053 3198 69750 4750 115333 Ul+JI \.:!~WI 

6906 4369 2250 13750 18333 Ul+Jl l:f_,.tll 

1979 3413 1500 11000 767 Ul+JI ~"IJ\.+11 

*3983.43 *4119.14 114135 477477 271433 ~~I 

. ..:.il,ilP,1 ~~~lfa':ll o~I L.S_,h....b._,:i.. * 
www.waterfootprint.org -1 :u.a ~J ~:.;'·.a.JI 

,4....c. \ jll .1...1\ • .;N . " )U \:i.JI ~ WI 0 b:ill \.:ij\/\ :ts ·- t ....... ' I\ 0 .• ,,, ' 1........:.. YI A...WI ~ ·.< .. I\ ., .. ,, -2 • .J C:- U"' ~. C J •· .J .J · Jr f ...r'"' _ _,....... Y"""' ~ J · r..j.J-..r' .J~ 

.(~.:ilJcl) 
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1468 Mohammed, et aL 

o.Jlill ~ 4µ1 ~b.All &- ~l.fo'JI ol:..JI i.s.Jl:-.J ~.;WI o.;l+=iJl.J ~I [Ci.a)'! .b.w.ji.. .3 J.J~ 
(2015-2012) 

(~/~f') ~lfa'JI ol:..Jl i.s.Jl:- (~)La. WI o la:i.11 ~.'..) .) . ~I [Ci.a)'! 

~I ~ ~ l.;Jl.w:ill ~IJ.;1,Jll 
(~) 

210 180 407 1398 15795000 _;S...JI~ 

132 235 264 6109 11024333 .( ... t, . 
J-0- ..P.-JT 

*171 *207.5 671 7507 26819333 ~"'' 
.~I J.!.-h..JI ~~~lfa'il oy...ll LSJh.o.h...fa * 
www.waterfootprint.org -1 :u-o ~J w.....,... :.;'·.a...ll -· 

·~1.Jjll ~I U-0 ~?J cti.JIJ ~.JWI o).;o .. j,J~J ~\:il)'I ~yiJ ~_,l.JI oy!Ull '"t..-=o.\'IJ ~WI~ ',?JS._,....11 j'+?JI -2 
. (-illi:... .ii .lc. l) 

h...~ u-IJYI ~_;.JI ,) .;1..i_,....i1 J_,lll ul.J..i~ 

ul.J..i~ ~4) u-o %75.91 ~ 4Y... u.b 32388 
h...fa o..lyj ~ L.S . .:..i.J:!jll J.:.....b.... u-- ~ 
:; fa.J u~I :; fa. u-- JS. ~ 4.:i .J..l~ uc-~ .:..il..l) J 

<Jl.S W;::i .~I ..i4cJ ~IJ y_,....JI J_,!J ()bill 

.;1..i_,....i1 J_,lll u-- 4.:il..l)J uc-~ .:..il.J..i~ h..._,:;... 

.(2015-2012) :;_foll J)l:,.. 

ol+JI LS_ih... h...fa ul 4 JJ4 U-0 ~J 
~ ~ u.J:!jll J.:.....b.... ~ ~ ~lftYI 

,~w1 . .i.k.._,:;... u-- %62.1 ~ (ul:>Pr 2781.5) 
4506) ~ J#.. ()bill :;.J~ ~lftYI o'+JI c.S_ih...J 

~I ~ ~ ,~WI .i.k..fa U-0 %111.8 ~ (u.b/3 I" 
~ ~ ~I ..l~ ~lftYI o'+JI c.S_ih... 

.~WI .i.k..fa u-o %49.3 ~ (u.b!3r 1658) 

ol:..JI i.s.Jl:-.J ~.;WI o.;l+=iJl.J ~I [Ci.a)'I 
~l.J ~I ~\:i4lll ~ ~ ~lji!'JI 

c::W)'I h..._,:;... ul 5 JJ~~ :;..i))I u\..i~I ~ 
-2012) :;_foll J)l:... ~_;1..JIJ ~I uli1.+iJI U--~I 
~I •tu.u.11 ~ 4fa u.b u~ 0.13 ~ (2015 
~I c::W)'I ~4) U-0 %23.5 •56.7 ~~l,ill 
h...fa ul ~IJ .~Jill~ ~ _ _,k .... llJ ~I .:..it.i'L,iill 

J)l:... ~_;1..JIJ ~I .:..ili1.+iJI u--~ .:..il..i)J ~4) 

wl..l)J u"4-~ 4Y... u.b 64364 ~•_foll~ 
u.b 24044 h...~ u-IJYI ~_;.JI ~ ..i_,,...YI Jilill 

u-o ~ ul..l)J ~! u-- %37.36 ~ l;y... 
~4) h...fa ~ L.S .~.)...JIJ ~I wli1.+iJI 

u.b 17822 ~.)...JIJ ~I wm,illl u--~ .:..il.J..l~ 
~ tli...lll wl.J..l~ u"4. ~:;_foll~ J)l:... 4Y... 

%21.92 ~ l:ifa u.b 3907 k~ u-IJYI ~_;.JI 

~ J)l:,.. l;y... u.b 671 ~µ1 J.:.....b....11 U-0 ~ 
~_;.JI ~ µ1 ~ ul.J..l~ u"4- ~ :;_foll 

U-0 %60.66 ~ l;y... u.b 407 h...~ u-IJYI 
0:1-A! L.S .~I J.:.....b....11 U--~ uly~ ~) 
~J µ1 ~ u-- ~ .:..il..l)J h...fa o..lyj 

.(2015-2012) :;_jiill ~ \+iy~h...Jl.o'l.P _µ1 

o'+JI c.S_ih... h... fa ul JJ~I ~ U-- ~J 
~ ~ ~_fo.JI J.:.....b....11 ~~ ~lftYI 

:~1 .i.k.._,:;... u-- %121.3 ~· u.bPr 201.s 
~ :;_J#.. .fo.JI M ~lftYI o'+JI c.S_ih... l.JSJJ 

~ ·~WI .i.k.._,:;... u-o %178 ~ (ul:>Pr 235) 
:;~ _fo.JI y.dl ~lftYI o'+JI c.S_ih... ul ~ 
~WI .i.k..fa u-o %85.7 ~ (ul:>Pr 180) ~ 

.........., . .J .< . . 11 ~ ~I UiYI o\..i.JI · 1..b.,jl · _,---....,---~ . ~ ~ ~ ~ c.S~J 

J~ ~I ~W)'I :;_)~ ~WI h...ji.JI UC-

.~ ~ _fo.JI~ 

o~I i.s.Jl:-.J ~.;WI o.;l+=iJl.J ~I [Ci.a)'! 
~~.Jll ~~ ~~ ~lji!'JI 

U-0 ~I c::W)'I h...fa ul ~ 4 JJ4 u\..i~ 
0.46 ~ (2015-2012) :;_foll J)l:,.. u.J:!jll J.:.....b.... 

•42.9 ()bill :;.J~ •.;l..l_,....11J_,lll~4fa u.b l.J~ 
u.J:!jll J.:..,..b.J ~I c::W)'I ~) U-0 %36.8 
.:..il..l)J ~41 h..._,:;... ul ~IJ .~Jill ~ 
•.L ... L 0 68 ; I. :; .-::II .. J)l:,.. u jll L b.... 

U'"" u~ . co.: ~ (jd.I .J:! ~ 
u-1 J YI ~_;.JI y_,....JI J_,i ul..l) J wl:i.:..l ~ l;y... 
u-- %82.60 ~ 4Y... u.b u~ 0.56 h...~ 
~ L.S . .:..i.J:!jll J.:.....b.... u-- ~ wl..l)J ~! 
w.J:!jll J.:.....b.... U-0 ~ ul.J..l~ ~) h...fa 

u"4. ~ •.foll ~ J)l:... 4Y... u.b 42669 

I 
.. 
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o,;all ~ u,,,.....Jll ~b.. &- ~lfo~I o~I r.S~J ~,,;WI o,,;~IJ ~I [lli~I ..b..ji..t .4 JJ~ 
(2015-2012) 

((>b/3~) ~lfo~I o~I r.S~ (uJ::i) ~,,;WI o,,;~I ~I [lli)'I u.J:Ull~b.. 

~I ~ ul,,;Jl..411 ~IJ,,;ljll (uJ::i) 

5168 2143 500 5500 3667 ul:lS.11 o,,;~ 

4029 4506 33500 169667 ~lo,,;~ 

2782 2343 32388 6320 197667 ~IJ~I J,Jill 

2145 2250 483 558463 33000 ~IJ.;! 

9371 3789 7609 26899 35000 ~I 

3366 1658 1689 45435 22000 ~IJ4t-

*4476.83 *2781.5 426~9 676117 461000 ~~I 
u jll Ji,.-6.... ~ ~ .t....;,.l_fo'il ol....JI - .b. ' * . Y. - . - - (.$_,,,.,...,. J-U 

www.waterfootprint.org -1 :u.-~J ~ :.;'· 0 ·11 

.~I jll .1...11 · .. ,...,L, ·...,,, \:i.JI ~ WI o b:ill \:i.i'il :i.S ·-' ~ ' 'Io· •,11 , t.......:..\tl j,_.t.JI ~ '< .. 11 ·L- 11 -2 . .) c-- 04 ~ c J •. .) .) . J (! • ...>-' ._,........ J"'""' ~ J . Lj.J-..r' .)"H"' 

.(~..lbs::.I) 

o,;all ~ ~IJ ~I uul+lJI &- ~ljii~I o~I l.S~J ~,,;WI o,,;~IJ ~I [lli)ll ..b..jW .5 JJ~ 
(2015-2012) 

((>b/3~) ~ljii~I o~I r.S~ (uJ::i) ~,,;WI o,,;~I ~l[lli~I ~IJ ~I ~ul+lJI 

~I ~ ul,,;Jl..411 ~IJ,,;ljll (uJ::i) 

61205 750 J.i.iji.ll 

8280 11613 2197 10890 4000 U1+31o~I 

8280 11613 1843 20140 1333 UJ.45.ll 

8280 11613 1250 4000 4,1,,;Sll 

7365 11613 683 24044 133 J_,....~1 Ji.WI 

15526 11613 143 2977 Uji.ll 

8280 11613 27 3346 233 LJ"l,.,....i.;a.11 

8280 11613 37 1682 ~jll 

8280 11613 1394 19 31000 ~-.H\.:ll~I 
8280 11613 3000 9667 c,;,,!J~I 

8280 11613 1229 336 2667 ~I 

8280 11613 3907 2 74667 eUa.U1 

8280 11613 2112 178 4000 4-;JS,,;Sll 

*12838.15 *11613 17822 64364 131700 ~~I 

.~ly4.:1-i1JI uw'4.1JI ~~~lfa'il 04-JI 1.5~.b._,:i.. * 
www.waterfootprint.org -1 :u.-~J ~ :,JJ..4.&ll 

.~, jll .1...11 • . .. N ·" "'" \:i.J\ ~ WI. b:ill l:i.i''I :i.S ·-1 ~ -' ,, - .• ,1, I l., j,_.l...JI ~· •tt ·.< .. 11 •\ --11 2 - .J c-- 04 ~ C J •. .J • .J • J (! I ->-' ~ • Y"""' ,~...._.. l J ~ Lj.J-..r- .J"H"' -

.(~..ll..ls::.I) 
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Jl_p.) 3
1" 0~ 1055.02 o).fu ~ ~\fa'J'\ oy.JI 

o .~~ 1 1 J)G.. · .bi -~ -< (:i.i:a.11 oWI · 3 W... ..r" c.; ~ _,..,..., . - (.)A i" _) -

.(2015-2012) 

4>1-l1, 

~\ [lli°'il ~ J....a 1;-; ... 4.l\ ~lfi'il o~\ 
4+1.JJ.ll ~I c.::i~~\ ~ ~.J~l ·o_Jl.~:illJ 

~I [l:u~I ~ l.i~I ~\fa~\ ol;....11 
~.;::iJI ~~~~~~.;Li.JI o.;~IJ 

IL..:..\ .bi - · I . - 11 J .l:...J ~ . ·- -11 'Wl\ if . . J-l-4 u ~ J . . J.,r-" ~ 

w-·-" 1-.1\ .W'JI\ . ...! ~~\ ~\ U§'JI\ oWI .~~ ~ . ~ - ~ -
31" 0~ 36386.44 ~ (2015-2012) 0fall J)G.. 

'37.5 '39.7 J}xl '~~1 -o.J:lll ,~1 Ji...:! 4fa 
.} ~~\ ~\fa'JI\ oy.JI <)4J l.JA %19.4 
.bi - ·I · - ~ .~11 1- w -·-" 1- .I\ . W'JI\ J-l-'lu ~J ..• .? cs-.~~~. 

J)G.. y~ ~\fa'J'\ oy.JI ()A y.-o wb)J J4J 
w L:.. ~ L . 3 ... L 20285 25 ;I. 0 .~~ 1 1 •• i:. . , -~ i" UJ:!"""' • ~ ..r" ~ 

-)J'J'\ A.+iyJI .} ~\ l.JA ~\fa'J'\ oy.JI w\J)J 

lJA %69.48 ~ 4fa 3
1" 0~ 14095.02 .bi~ 

L.S .Y~ ~\fa'JI\ oy.JI ()A y.-o w\J)J J4J 

~\fa'J'\ oy.JI l.JA y.-o wl_JJI......:. J4J .bi.Ju.~ 
~ 0 .~~ 1 1 .. J)G.. L . 3 ... L 319 69 w -·- \\ , ..r"~ -~ ("UJ:!"""' •• ~ 

A.+iyJI .} j}xl l.JA ~\fa'J'\ oy.JI w\.JJI......:. wi:.l,.. 

%86.98 ~ 4fa 3
1" 0~ 278.06 .bi~ -)J'JI\ 

.Y~ ~\fa'J'\ oy.JI ()A y.-o wl_JJI......:. J4J ()A 

~\ ,\q'Jf\ oWI o W . ..!I......:. wwb J)G.. · 
- ~ - .). ~ • (.)A 

wlyl....::.J w\J)J 0::-: iJ_}ll 01 ~ (NVW agric) 

y~\ ~b... 4..c.~ ~lfa'Jll oy.JI l.JA y.-o 

lJA i y,,& ~lA i .J-'3 J ~ iJh:! t...... '~ _,.... ti_) 
y~\ ~b... 4..c.~ ~lfa'Jll oy.JI.} 'O.J4-:iJI 

lJA 3
1" .J4k 20 Jl_p.) 3

1" 0~ 19965.56 l.A.).fu 
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-2012) ofaill ~ 1.:1~1 t) ~.JWI o.Jl+ltl.J ~I [l.:i.a)'I t) l..~I ~lfo'il ol:.&11 .l:a....jlA .11 JJ~ 
(2015 

('-l..Jlf31" ~) ~lfo'il ol:.&11 1.:1~1 

.11..J?..ii'il t)t...::a ..):!.i...::i:i .11..J?..iil ~l[l.:i.a)'I 

14094.81 0.21 14095.02 14448.03 ~I 

8.66- 34.43 25.77 357.53 ..):!Li!JI 

6105.17 6.04 6111.21 13654.86 ~Wall o.Jlll 

0.32- 0.96 0.63 857.19 ~JI o.Jlll 

225.44- 278.06 52.62 7068.86 J}ll 

19965.56 319.69 20285.25 36386.44 ~'ii 

.1 JJ~ :,;•·a•!\ 

o .~111 N:. i.::..1.1.'1.11 .J l.i:a. WI o 1.:ii.:i.11 . t ..... tl 1'!'1.:i.a°'il .J l..~I ~1 ::l'il ou...31 .l:a...... 12 J .1.:i. ..;- ~ "1"~ "'" ... .J .J • J v--- ~ . "'" .. ..- .. .,... . J • 
(2015-2012) 

('-l..Jl/31" ~) ~lfo'il ol:.&11 i.::..4l~I 

.11 .. >fl···i'il t)t...::a ..):!.i...::i:i .11..J?..iil ~l[l.:i.a)'I 

575.77 40.36 616.13 357.38 u4JI J_,i.11 

464.71 88.39 553.10 6.93 CJo'l.111.l I 

77.90 38.01 115.91 3.24 ~I 

33.93 5.02 38.95 5.02 WA"Ji.ll 

199.06- 223.06 24.00 368.84 UL:i..11 W WI ... ~ 
85.13 9.83 94.96 80.1 '-!4JI ~.Jill 

16.65 5.12 21.77 2.62 '-i4JI si-'ij\.:ll 

1055.02 409.79 1464.81 824.12 ~'ii 

.2 J_,~ :,;.1.wM.11 

... 
.-"" 

~ 
''1 .• 
,.~ 
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t'4 
-
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~I [lli~I <) l.t~I ~lji!':ll o~I 
~I ~1.=r....11 4...~ <) ~_;1.iJI o,;t+ill.J 

11\.:.JI ~41 .b..._,:i... c) 13 JJ~ ~l:i.i ~ji 
~6....1.1 ~I c;:l:i.i)ll ~ 4....~I ~lfa'il 
5433.82 ~ (2015-2012) o.fall J)l:.. -6..;fo,JI 

52 3 .c 'I . .c 11 ~ . I~ . L . 3 • . .I . 
' . ~ ~ '~ . u-:! -~ (" UJ:!'""' 
~ 4....~I ~lfa'il 114-JI ~4J 0-- %47.4 
01 ~J .Y:PJill ~ .6._;fo.JI ~6....1.1 ~I c;:l:i.i)ll 
~lfa'il 11\.:.JI u,.. J"-A dJ)J ~4J .b..._,:i... 
3r 0~ 1.10 ~;;.fall~ J)l:.. ~_µ1 ~6....1.1 
~ u,.. ~lfa'il 11\.:.JI -::.i\J)J wr-l;.. ~ 4~ 
4~ 3r 0~ 0.81 .b...~ ~J'il ¥..r-JI ~ fo.JI 
11\.:.JI u,.. J"-A wlJ)J ~l 0-- %73.64 ~ 
.)41 .b..._,:i... ~ L..S. .-6..;fo.JI ~6....1.1 ~lfa'il 
.6._;fo.JI ~6....1.1~lfa'il11\.:.JI u,.. J"-A wl.JJ~ 
• I > • .~;II •· J"'I • l • 3 • .. L 0 14 
Ur.~~ II...>-" ~ ..A.:11. ":!~ (" UJ:!'""' . 

fo.JI ~J fo.JI ~ u,.. ~lfa'il 11\.:.JI wl.JJ~ 
u,.. J"-A -::.il.JJ~ ~4l u,.. ~ J$J %50 ~ 
wy~ JSyJ .-6..;fo.JI ~6....1.1 ~lfa'il 11\.:.JI 
i.)J ~ ~ <iJl ~lfa'il 11\.:.JI o.J4-:i ~~ 
.6.c~ ~lfa'il 11\.:.JI ~ ;;.J4-:iJI c)A ~Lo 
.b...ji.AS 3r 0~ 0.96 lA.).fu ~fo.Jl ~6..JI 
wlJ)J J_,i:i ~?.1ii (2015-2012) ;;.fall J)l:.. '-?fa 

-6..;fo.JI ~6..JI .6.c~ ~lfa'il 11\.:.JI u,.. J"-A 

.4-1- wl.JJU\ uc-
~I [lli~I <) l.t~I ~lfa':ll o~I 

~.J:!Jll ~b.. 4.&.~ <)~,;Li.JI o,;t+ill.J 

.)4l .b..._,:i... 01 14 JJ~ oJ)_,11 ~\:ill\~_,:; 
~6..J ~\ c;:l:i.i)ll ~ 4....~I ~lfa'il 114-JI 
1478.85 ~ (2015-2012) o.fall. J)l:.. wJ:!jll 
,51.7 _;1J_,....i1 J_,i.ll 'ubil' ;;.Jii ww '-:lfa 

3r 0~ 
~ 4....~I ~lfa'il 11\.:.JI ~4J 0-- %31.3 

. •j 1....-1.U .~I\ 1- w ·.I\ ~6..J 1- .II . l:i.i'J\ 
~J. ··->'" ~ J:!J' • ~ c::: • 
~\fa'i\ 114-JI u,.. J"-A w\J)J .)4J .b..._,:i... 01 
0~ 1783.89 ~;;.fall~ J)l:.. -::.iJ:!)I ~6..J 
J_,! u,.. ~lfa'il 11\.:.JI -::.i\J)J wr-l;.. ~ 4fa 3 r 
3r 0~ 1197.90 .b...~ ~J'il ¥..r-JI ~ '-:lrl 
u,.. J"-A w\J)J ~41 u,.. %67 .15 ~ '-:l~ 
.b..._,:i... ~ L..S. .wJ:!jll ~6..J ~lfa'il 114-JI 
~6..J ~lfa'il 11\.:.JI u,.. J"-A wl.JJ~ ~4J 
• • .~;11 ·· J)l:.. L · 3 · · .1 • 109 67 -::.i ·.11 ~II...>-" ~ -~ (" U-':l""' • J:!J' 
~ _;IJ_,....11 J_,i.ll u,.. ~lfa'il 11\.:.JI -::.il.JJ~ wr-l;.. 
~ 4fa 3r 0~ 75.89 .b...~ ~J'il ¥..r-JI 
11\.:.JI u,.. J"-A w\.JJ~ ~41 0-- %69.20 
~~ wy~ JS y J .-::.i J:!)I ~6..J ~lfa'il 
I ... c Lll.o i ,i · - .1 •• • <IJI ~I ,\i)'I 11w....ll ;; W ~- ...rJ~~ • ..r- • .). 

t. 6.... .6.c . -- .1 ~I ,\i)'I 11w....ll . .J ;; l:..:i.11 · U:!'"'-"' ~ • ..r- • ...,..... .) . (.)A 
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~ ~I ~~I c) ~.;WI i.;l+lJl.J ~I [w)'I c) l.~I ~ljii~I ot:-JI J,...ji.t .13 J.J~ 
(2015-2012) oJi.ill 

0.22 
0.74 
0.96 

0.07 0.29 
0.07 0.81 
0.14 1.10 

2843.1 
2590.72 
5433.82 

.3 J.J~ :.;~I 

oJi.ill ~ i.:i_,.a.Jll ~b..a c) ~.;WI o.;l+lJl.J ~I [w)'I c) l.~I ~ljii~I ot:-JI .14 J.J~ 
(2015-2012) 

(ll....31/3 r 6J:l..t) ~ljii~I ot:-JI i.:i..HJ.11 ~b..a 
Jl..):!l...~I c)L..a 

; 

~l[l:i.i)'I ..J:!.l..l.Ai Jl..):!l...I 

27.35 1.07 28.42 7.86 ul.:lS.!1 o.;~ 

134.97 134.97 764.52 ubill i.;~ 

58.30- 75.89 17.58 463.13 i;1J_,...JI J,;ill 

1196.82 1.09 1197.90 74.25 4~1 J_.i 

223.24 28.83 252.07 132.62 ~I 

150.13 2.80 152.93 36.48 ~J~ 

1674.21 109.67 1783.89 1478.85 ~"/I 
.4 J.J~ :.;~I 

~l.J ~I i.:il.:il+i.11 c) ~.;WI o.;l+lJl.J ~I [l:i.i)'I c) l.~I ~ljii~I ot:-JI J,...ji.t .15 J.J~ 
(2015-2012) oJi.ill ~ 

(ll....31/3 r 6J:l..t) ~1jii~1 ot:-JI ~l.J ~I i.:il.:il+i.11 
Jl..):!l...~I c)L..a .>.! .l..l.Ai JI .. I ~ ~l[l:i.i)'I 

45.90 45.90 Ji..iJAll 

64.66 25.51 90.17 46.45 '.il+JI o~I 

145.36 21.40 166.76 15.48 U.J.t.S.ll 

14.52- 14.52 0.00 46.45 ~IJS.ll 

169.15 7.93 177.08 1.55 J,....~1 Jlli.ll 

44.56 1.66 46.22 '-ijAll 

27.39 0.31 27.70 2.71 UM~.;a..11 

13.50 0.43 13.93 ~jll .... 
16.03- 16.19 0.16 360 ~~431~1 
34.84- 34.84 0.00 112.26 w!i _,!J j.il I 

11.49- 14.27 2.78 30.97 ~I 

45.36- 45.37 0.02 867.1 el.All' 
23.05- 24.53 1.47 46.45 ~.lSJS.ll 
365.23 206.97 572.20 1529.43 ~"/I 
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ub)J ut.:..l ~ 4fa 3r u~ 470.89 ~ o.foll ~I [l.7u)'I c) t..~1 ~l.,;ai'il o~I 
k~ -.r1J"il ¥_.>.JI cli:ill LJ.o ~lfa"il o~I ~I~~ c) ~_;Li.II o_;~l.J 
~4J U.o %68.73 ~ 4fa 3

r u~ 323.66 ~4! .h...fa 01 ~ 16 JJ~ oJJ_,ll ~l:illl 
~ ~ .~I.ill ~lfa'JI o~I lJ.o J'-""A u\J)J ~~I e;:W)'I ~~~I ~lfa"il o~I 
~I.ill ~lfa'JI o~I lJ.o J'-""A ul.JJI...... ~J 3?' u~ 7658.5 ~ (2015-2012) o.foll ~)L:.. 
~ 0·~~11 .. ~:1 k-~-< l,i.1.... 3.a ,·,-~'- 931.75 ,, , 

- J"M U"""" _,-.. -~ I t.JJ:"" ~4! lJA %25 425.8 rbl.J...ll 4 uJ:.~I Ji...:i 1-:!fa 
¥_.>.JI J\.i:i~I lJ.o ~lfa"il o~I ul.JJI...... wlLl. ~~I e;:W)'I vi A4 ,;;,,. 4 ll ~lfa"il o~I 
%80.83 ~ 4fa 3r u~ 753.15 k~ -.r1J"i1 U.o J'-""A ub)J ~4J .h...fa 01 ~J .~Jill~ 
.~I.ill ~lfa'JI o~l LJ.o J'-""A ulyl...... ~4J lJ.o 73 .02 ~ o.foll ~ J)L:.. ~ ~lfa"il o~I 
1.A)Ji.. o~I lJ.o ~ uJii J'-""A <) ~ lJ:!.:i- ~ lJ.o ~lfa"il o~I ub)J u~l;-. ~ 4fa 3r u~ 
-o.foll J)L:.. .;fa .h...fa.S. yaS.. fa u~ 460.85 3r 0~ 65.88 k~ -.r1J"il ¥yJI ~ ~IJ.¥1 
o~I lJ.o J'-""A ul.JJI...... J_,i:i A?J!i (2015-2012) lJ.o J'-""A ub)J ~4! lJ.o %90.22 ~ '-:!fa 

.t-6 . .l..i ub)_,ll UC-~WI~~ ~lfa"il ul .J\..,Uc"il ~ i:...\11 ?:::" y.:.:..:...ll ~lfa"il o~I 
l J J t•• • . .J .a~ ,i:J\.i:i I.-''-- - . .J .a~ ·-'-~.I u\J 1IJ ~10 ~7 J~J17 J~~Uj~ ~· -.r ~~. l>"""' ..., 

(uJ::.;3 (' 162) ~ ~lfa"il o~I lJ.o ol~ ~ ~ .uJ:.IJ.¥1 .J:!.l...:Lil 4 · ,,, ,,.; 4!1 ubt.....JI ~1.Jj 
~lfa'JI o~I ~ ~ lJ.o y!.WI jSyJI ~ i.,r'l;J ~lfa"il o~I U.o J'-""A ul.JJI...... ~4J kfa 

rl...:iA. 'JI O.JJ.fa ~ ~_,! ~"JJ ~ 11\J O.)~I ~ o.foll ~ J)L:.. 4fa 3 (' u~ 592.26 ~ 
LJ.o ol~ ifaal.b.:J'J ~I LJ.o J'-""A ul.JJI...... ~ ~ uJ:.IJ.¥1 lJ.o ~lfa"il o~I ul.JJI...... u~l;-. 
u_, ... :!lllJ j_,.JIJ yWI ~l! ~jSJ ,~lfa"il o~I ~ 4fa 3r u~ 259.69 k~ -.r1J'il ¥_.>.JI 
· 1.AI • · 1.i.:...iw ~I · - ~11 J1.i:i ··'I -IWI o~I lJ.o J'-""A ul.JJI...... '4J U.o .%43.85 (.)"' ~ U"" . • ..):!4IJ ~ J ?. J '--- ""' 

J:!i:..:il l.A.J:!J..:ij ~ C"'_,:ill ~ ~~ ~lfa"il o~I 'O.Jl;-.:i ~I..... u~l.....:.. lJ.o ~J .y.:.:..:...ll ~lfa'JI 
ul~ tLJI Jl_»i...1 ~?'~~I u~l LJ.o ~l! J'-""A ul.JJl......J ub)J U:H J..ftll ul ~lfa"il o~I 

.~lfa'JI o~l LJ.o ~yJI <.S~I l!_j y.:...:..ll <»-t.:.... ~~ ~lfa'JI o~I U.o 
lA )Ji.. o~I lJA ~ uJii J'-""A al JS j;! t...... 'Wt.... 

~I [l.7u)'I c) ~~I ~1.;ai'il o~I -2012) o.foll J)L:.. .;fa .h...fa.S. 3?' u~ 519.25 
u4Jli.ll ~ ~ c) ~_;Li.II o_;~l.J ~ ~ ~lfa"il o~I ~ o ).~:ill 4? ;ii (2015 

~lfa'JI o~I ~4J ul 18 JJ~ ~W ~ji ,y.:...:..ll 
ojlill .h...fa.S. u4Jiill µ1 e;:W)'I ~~~I 

Ji'":! 4fa 3r u~ 100.32 ~ (2015-2012) 
~4...~I ~lfa"il o~I ~4J U.o %100 j_,lll 
J'-""A ub)J ~4J ul ~J .u4Jiill ~1 e;:W)'I 
; I. • .~~11 ·· J)L:.. ul.Ji.ill ~I '''"ii ow.JI · c:-: 0 J- (.}'liJ • • ~ • (.)"' 

o~I ub)J u~l;-. ~ 4fa 3r u~ 314.47 
k~ -.r1J'JI ¥_.>.JI vi j~I lJ.o ~lfa"il 

~4! U.o %35.97 ~ 4fa 3r u~ 113.11 
~ ~ .u4Jiill ~lfa"il o~I lJ.o J'-""A ub)J 
1.5 u4Jiill ~lfa"il o~l LJ.o J'-""A ul.JJI...... ~4J 
ul.JJI...... ~ ~ -o.foll ~ J)L:.. 4fa 3 r u~ 
~4) U.o %100 ~ j)ll U.o ~lfa"il o~I 
U:!:. ~ .u\.fo.illl ~lfa"il o~I lJ.o J'-""A ul.JJI...... 
o~I ~ o .J4-:ill LJ.o ~t... ul .J~ J ~ Jb..:i .ul ~ 
3r u~ 312.971.A)JA.. u41illl ~~ ~lfa"il 
J_,i:i A?Jii (2015-2012) o.foll J)L:.. t;fa .h...fa.S. 

u41illl ~~ ~lfa"il o~I lJ.o J'-""A ub)J 
. \.+l-i u I _JJL......l I UC-

~ y.:...:J1 ~ ~ ~tc. ul 6 JJ~ U.o ~J 
U:H CJlfa ~IJ ~lfa"il o~l LJ.o 1.AI~ u-a~~ 
,-..,i ~fl (,):.;3 (' 1025 ~I~ -.r1J rbl..J.Jl 1:)::.;3 (' 236 
~ ~ ul.JJI...... ~ C"'_,:ill ~"-?-_,:ill~ .lS.j;! t...... 
~I y.:...:..ll l;l y.oWI J Jili!IJ rbl.J...ll L.... _,.....u y.:...:..ll 

..ill:i <.S~ CJIJi:! ~ ~IJ uJ:.IJ.a,JIJ ~Jl..ftllJ 
rbLJ..1.1uJ::.Pr236 L>.H ~lfa"il o~l LJ.o ~~I 

.uJ:.\J¥! (,):./3 
(' 428 -.r1J 

~I [l.7u)'I c) ~~I ~lfo'il o~I 
~WI~~ c) ~_;Li.II o_;~l.J 

o~I ~4J ul ~ 17 JJ~ o .Jfij,JI ~l:illl 
.h...fa.S. ~I.ill ~I e;:W)'I ~ 4...~I ~lfa"il 

4fa 3r u~ 9556.23 ~ (2015-2012) -ojlill 
%12.8 ,19.4 ,23.2 u_,:i;l)I ,_,,..iWI ,Jl.i:i~I Ji'";! 
e;:W)'I ~ 4...~I ~lfa"il o~I ~4J lJ.o 

ub)J ~4J ul ~IJ .~Jill ~ ~I.ill ~1 
~ .h...fa J)L:.. ~I.ill ~lfa"il o~I lJ.o J'-""A 
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-2012) ojlill ~ ~I ~ ~) . .i..11 o.;l+lllJ ~I ~l:M)'I ~~~I ~ljii'il o~I ~jl.t .16 JJ~ 
(2015 

(tl...JIP~ ~) ~ljii'il o~I ~I ---
.11..):!lw'il ~l.w:i .J:l.i...::i:i .11..):!lwl ~l~l:M)'I 

20.08- 20.14 0.05 1917.11 ~W:i.11 

0.75- 0.75 526.39 ul+ij4l1 

5.52- 5.52 0.01 264.81 Jillll 

0.78- 0.80 0.02 173.75 ~.;S.ll 

1.58- 1.58 28.26 - WI ~. 

0.42- 0.42 45.12 ~I 

19.61- 19.64 0.03 270.26 u_,..!. .;.i...11 

22.80- 22.84 0.04 142.93 l~IW I.ill ,. -~ 

J,.29- 1.29 5.74 l~I Li.i_,lll ,. -· 
10.63- 12.40 1.76 141.31 ,.1~1 ,.'ij\.:ll 

0.79- 0.79 21.62 ~_,l.&.11 

0.28- 0.28 13.16 ·~1 c:-i • 
__ ,/' 

57.52- 57.77 0.25 132.76 4..1_,1.)JI 

0.36- 0.36 13.2 ~'ii J,,ill 

0.36- 0.41 0.05 248.09 WJI 
.) -

0.85- 0.85 68.73 _P..11 .) 

3.28- 3.28 27.69 ~I 

193.81- 259.69 65.88 1973.22 oJ:iU:a:ill 

0.75- 0.75 48.93 LJoUWill 

4.46- 4.46 111.08 U:iU:a:JI 

c~ 8.94- 8.99 0.05 419.84 ~I 
_.,. 1.75- 2.03 0.28 33.49 ~l..JJI -. 1<{'·,. 
~.- ; 

. ·:.; 
162.30- 162.37 0.07 921.2 J,.4;31 

~ 0.34- 4.87 4.53 109.79 f']JI ti 519.25- 592.26 73.02 7658.5 ~)'I 

---- .6 J~ :,J.1.wM.11 -II 
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-2012) oji.ill ~ "+sWI t) ~..;WI o..;l+ill.J ~I [l.li)'I t) t.~I ~ljl!'il ol:All .l:a....jlA .17 J.J~ 
(2015 

(~If~,. U.J:!l..) ~ljl!'il ol:All "+sWI 

JI ..):!l.... 'i I t}L..::i ~ J.4i JI - I ~ ~I [l.li)'I 

29.97 4.86 34.83 . 241.81 c*ll 

323.36 0.30 323.66 613.6 cl.ill' 
1.98 0.57 2.55 125.78 ~I 

11.39- 25.49 14.10 466.76 t~' 
54.55 0.24 54.79 18.31 J.ji~I 

1.34 0.11 ,1.44 52.7 'ij..s.11 

6.49- 6.49 1223.94 ujiLJll 

54.03- 56.20 2.17 358.57 ~I 

21.84- 21.84 1853.88 ~1...11 

19.90 6.48 26.38 712.39 j,J.4.ll 

18.96- 18.96 273.31 ~l~I 

10.66 0.24 10.91 338.63 Ufi.ll 

753.10- 753.15 0.05 2217.17 Jll:i~I 

27.20- 27.21 0.01 841.7 ~,J;ll 

9.61- 9.61 217.69 ~l~I 
--~ 

~"fl 460.85- 931.75 470.89 9556.23 
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~ ~l~I i:.i~I t) ~.JWI o.Jl+iJIJ ~I [lli)'I t) t.~I ~lfa':ll ol:i-..JI h....jl.t .19 JJ~ 
(2015-2012) o.Jl.i.ll 

(~l/3f' UJ:!l..) ~lfa':ll ol:i-..JI ~l~l~~I 

Jl~':ll t)Lw::i .J:!~ ..il~I ~l[lli)'I 

6060.03 3.07 6063.10 7930.33 .J~'il ,.~ 

35.96 0.17 36.13 982.95 ul..411 ,.~ 

0.16 0.01 0.17 258.54 js:. WI f'~ 

294.66 3.48 298.14 5871.15 [l+.lll 

4.76- 5.14 0.37 8347.6 Wl~I ,. . 
0.51- 0.53 0.02 2128.77 ~I 

6385.53 12.40 6397.94 25519.35 ~~I 

.9 JJ.l?- :; 1·0ell 

~ 41j,i,JI ~~~I t) ~.JWI o.Jl+iJIJ ~I [lli)'I t) t.~I ~lfa':ll ol:i-..JI h....jl.t .20 JJ~ 
(2015-2012) o.Jl.i.ll 

(~1/3 f' UJ:!l,..) ~lfa':ll ol:i-..JI 41j,i,J1 ~~~I 

Jl~':ll t)Lw::i .J:!~ ..il~I ~l[lli)'I 

19965.56 319.69 20285.25 36386.44 'T~I 

1055.02 409.79 1464.81 824.12 ~l;l,HI 

0.96 0.14 1.10 5433.82 4,µl~~I 

1674.21 109.67 1783.89 1478.85 ~.JUI ~I.a... 

365.23 206.97 572.20 1529.43 ~I ~I ~l:il.t.lll J • • 
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460.85- 931.75 470.89 9556.23 ~WI 

312.97 1.50 314.47 100.32 ~~I 

6385.53 12.40 6397.94 25519.35 ~,~,~~' 

28779.38 2584.17 31363.57 88487.06 ~~I 
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~WI J.;\~I &- ~WI ~IJ,;l,jll 

~I li.:i. WI ~IJ.ll (%)~1 (%)~.;WI ... ..) 
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~I ~WI "' . .) 
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36.33 20.55 

21.83 6.59 

82.25 0.84 
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THE EGYPTIAN WATER SECURITY UNDER THE VIRTUAL WATER 
TRADE CONCEPT FOR FOOD COMMODITIES 

Ahmed E.M. Mohammed1, Asmaa M. Taha1 and A.A.H. El-Khawaga2 

1. Agric. Econ. Dept., Fae. Agric., Zagazig Univ., Egypt 

2. Agron. Dept., Fae. Agric.; Zagazig Univ., Egypt 

ABSTRACT: The water problem considers one of the main important problems that face 
Egypt in the current time because of the limited water resources and high growth rate of 
population (2.56% ). Consequently, water per capita has been decreased below the water 
poverty level. The study aims at estimating the virtual water balance for Egypt, through 
estimateing the virtual water quantities for food commodities groups (cereals. legumes. 
sugars. oils. medical and aromatic plants. vegetables. fruits. nuts and poultry and livestock 
products). Estimating the total water footprint and its indicators. Estimating water footprint 
per capita from the annual consumption of food commodity groups an annual average for the 
period (2012-2015): The main results of the study can be summarized as follows: The highest 
virtual water quantity is the medical and aromatic plants at Egypt and the world level which 
representing 11613 m3/ton and 12838.15 m3/ton, respectively. Comparing with the lowest 
virtual water quantity is sugar crops at Egypt and the world level which representing 207 .5 
m3 /ton and 171 m3 /ton., respectively. The total Egyptian imports from the virtual water of the 
food commodities are estimated at 31363.57 million m3/year. The virtual water imports from 
cereals and animal products together representing 85 .08% from the total Egyptian imports 
from the virtual water of the food commodities. The total Egyptian exports from the virtual 
water of the food commodities are estimated at 2584.17 million m3 /year. The virtual water 
exports from vegetables and fruits together representing 58.97% from the total Egyptian 
exports from the virtual water of the food commodities. The net virtual water trade (i.e. the 
difference betwen the total food imports and the total food exports of the virtual water) is 
positive consequently. The total water footprints of food commodities are estimated at 117 .3 
milliar m3/year. The internal and external water footprint is estimated at 73.25% and 26.75% 
of the total water footprint of the food commodities. The egyptian per capita consumption of 
footprint is estimated at 1351 m3 /year. The footprint of cereal and animal products together 
represents 75.3% of the Egyptian per capita consumption of the food footprint. The internal 
and external footprint of cereals and animal products is estimated at 73 .3% and 26. 7% of the 
Egyptian per capita consumption of food footprint. 

Key words: Water security, virtual water, water footprint, virtual water balance. 
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