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---------------------North East of study, area (Luxor station (405))------------------------------­
Annual pen:eJllages

60 
50 84% of wind 
40 speeds falls in 
30 categories (5-15[ 

(let) 
'#.20 ~ 

W --~ and1O_iliii:P:~, 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ z z z ~ ~ ~ ~ ~ ~ z z z 60.1 % ofwind 
z ~ ~ z directions falls in 

direction sectors 
~. WNW [0 NNW. 

Direction 

--------------------North of Nasser Lake (Aswan station (414))---------------------------­
70
 60 Annual percentages 
60 50Annual50 

z 

......-:~~__, 

82% of wind40'#. 40 speeds falls in
30 '#. 30 caleaories [I 0-20[ 
20 

(let)2010 
10o -J--IIi.... and 

.., .., .., 
z z z 772% ofwind 

directions falls in 
direction sectors N 

z .., 

Wind Speed categories toNNW. 

-------------------------South of Nasser Lake (Abu Simble station(419))----------------------­
70 
60 Annual 5060 1 Annual percentages 
50 Mean=18.91et 84% of wind 

'#. 30 speeds falls in
40 ~ ca1egOries [I 0-25 [ W • 

(Itt)

1~~: : i i i i : : i ;d'"" , and
Z Z Z .., w .., .., ~ ~ ~ ~ ~ ~ ~ ~ z 
z .., ~ ~ ~ ~ ~ ~ z z z 

~ ~ z 7OA% ciwind 
Direction directions falls in 

WInd Speed CIltelorles direction sectors 
NNWto NNE . 

---------------North West ofTushka Lakes (Dakhla station (432))-----------------------------­
~ 60 ~~tages 
60 Annual 50 
50 Mean=14let 40 91% of wind speeds 

'#. : Mode=14 let '#. 30 falls in categories 

20 20 ~ [I0-20[ (let)j
10 10 ~ ~~.. and 
o O¥: j : iJ I jj " 
~~~~~~~~~ w..,..,..,~~~~~~~~~~~z 

55.6% of windS~~~~~W~~ ~z~ ..,~~ ~~~ zzz 
,;,o,;,o,;,o~"1.;, ~ ~ z directions falls in 
- =- =- ~ ~ !!!. !!!. ~ s, Direction direction sectors 

NWIO N.
WInd Speed CIlte80rles 

------------North of Tushka Lakes Khar a station 435 --------------------­

Annual 
Mean=12.81et 
Mode=10.91et 

70 
60 
50 

'#. 40 
30 
20 
10 
O.j-ll~:,!.iIo"..._....................--. 

Mean=16.41et 
Mode=14.91et 

O~~~~-...__--. 

Mode=18.81et'#. 40 
30 
20 
10 o +41~~~~-"....._..., 

o.u....J~ ,",~I ~ iJ-O JL.4".J~ ~l CL.....,J1 .:,~ ~ : (I") ~ 

."L..t..t.,Jl ":'J~ !'O9.,J1~l JL.Q..t.W1 iJ-O 4-.u,,!.A.4 -4-J~~ 04-"119 

rl:!>1J~~I~..,.....rI~~~~jJt4J~1 JLt)J41Abltlt~~~I~I~ 
"JJI.,JI uul.:HJl ~ 4J..!.!a3 ~ \.+.41~~ I!U~ , 1~4f~. (kt)Ut'. 
~ ~l.iJ1 ~ ~ ' ~ "' ;" ; 1It .r ' ul.:J~1 t~.,...u ~L..WI ~I~ .I",:!JJ J M"';";lIt,tt t~L..lJ1 ~ 

r~~jJ~j~~~t~..,.....rI'->AJlir~luu~ as...» .,bL.:.,jJ ~J-'" l'.!.!;;; uL...l;~ ~ W-.! 'e 'e;"M~.r1 

lfl ~~t uU~1 ~I~lj, ~~~uU:...)o'" ul~ 

- - - - - -

. , ~ ~ 

:9 , ,~~ I :-- ~eu.~ l ~ l..£lJ1JI I <W 

. --.....- ........ - ... ...
.._ ... --_ 



~~ ~~t ~~t.)~i ~t ~~t ~J 

I!.lU j)~ IA J4J 4.w\.)..1l1 ~~ ..s"J , ~WI JI~ 

;;~J ~ ~j·u ~ j)~ld.>jS~t y " ~-J ~l.a.4tt 

. .l.lSLJ . I ~ · I~ WIJt.t-W~4,:,..·_t,~ . ...n
~ _ v--: 'J~ ~. .'J""""" ~ 

.~ 

~1~J~J4-tt~~~Zo~I(Y) 

.44.!9~~J4.J....>:~~~IA 4l~ 

t~1 ~U4-:' ~t..L~ j l.</i ~ 4..l.:lWt ~\.)..ul.lJ 

~ '".It ~ Sandy Wind Velocity, ~ JIA.;l! aUol.>Jl 

j)~u..rl tl:.>11 ~J Effective Wind Velocity 

.!.U.:LiJ ' ~yl ~I~!J j).)L.4Jt Jl.A..;Jt ~~~ 

Ja4.tL:t ~ ~\.)..ul.:' 4A.J>j ", .tt ~u~t~ 

JS~ ..s,:,ut lJ.!'~ 4a..QL> ~J JIA.;l! aUoL> 

lioL>t~~~~t~~t~~tJt..sJWt~ 

Sandy Wind Velocity ~I~I ~~ ~J JIA.;l! 

¥!J.L?J!J ~~~Ij~I J..oI~1~ lJl 
. L i· I~ .~.• - A' I A_ •• _ .•. _ tl~. t·-». J v--: j)j-J~ ~J _ .r~.»A~1j 

~ Ja4.tL:t ;;~p.1A ~ J..ot~t I!.lU JS JlAyl 4S~ 

.~~.!.U~J.)~-Jt 

~ ~"JI t4>Jt w4 ~~G..tt ~~"Jt~j 

JIA.;l! aUoL> t~ ~ ~jW ~ Ji ~~I "'~t 

I4:.U"Jt ..I.!at, i ~I ~-J~"JIJ~ ~ 

~~.)~~I~~I~~"Jlt4>J~ 

~~~ I!.U~ ~J ,~~ ~.)I.h.o"J1 

.t l:.>1!J J lAy L:t 

~~ Lo.:t.) ~~I ~~I ~ ~"JI tl:.>1~ 

.!.U~ ~J ,~l.A ~L-t,,,,. Ji ~~\.)i ~ 

.JIA~L:t~~~ 

~~ Lo.:t.) ~~t ~~I ~ ~"Jt tl:.>1L! 

w->"JI~tJ-oI"..JI~;;~L.....AJ~~~ 

.!.U~ ~J 'JlAyt ~~ tl:.>11 ;;.).J.i ~ ;;p,;..rt 

.JIA~L:t~~~ 

~~l ~~I [~i ~ ~WI ~\.)..ul.JJ 

J,l"J1 "'~t ~J » UU~1 J~ ~ ;;~4AUt\ 

.,.wi, j)~~~ ~J «4A.J~-........rl uu~L:t 

I(t)~ 

ul~ t~1 ~i.)~1 ~ t~t ~J-'"I ~ ,~ ~tlAJ 

~LS A:9.J.Uj .Effective Wind Velocity 4.k.WI ~~~I 

~L..Jt t~1 ~u~ ~ ~!J.J.U 4.:'~1 ~u~1 

.« j)~!J"'J-'"I »",L.uJS~~u~~i..si 

~ j)~ ~j ('W~) Freberger~~i .J.ij 

(y •• O)Pearce ~ J~L:t ~J·a·a;"-~~t ~l.4Wt 

~"Jt[~~t~ u~..L.LiJt~~u ..s.:.ulj 

[~"J 4:.U"Jt u-J ~l.a.4tt I"..~i « ~'lJ~i.9 

1~~1",~1 

J ' ,
U 1 = o. v0 V. 1 log ~ + V. 1 ; V. 1<V. 1 (') 

2 0 

U t (em/sec) : Transport threshold velocity at 10 m . 

V't (em/sec): Impact threshold velocity; wind 

speed necessary to maintain saltation when it 

has begun. 

V't (em/sec) : Fluid threshold velocity; wind 

speed necessary for sand to start saltating 

under the direct pressure of the wind. 

Zo (em): Roughness parameter or aerodynamic 

roughness length (em). 

~I [~"J ~.J;" j ",14:.U"J16U ~l.a.4tllJi l4S 

Chepil (1958) ~IJo:I V't and V't 

v'/= A~g * s * (Jr~p) (Y) 

E :- Particle diameter (em);
 

g :- Gravity constant ( 980 em / sec' );
 

P :- Density of air (1.2 x 10-3 gm / ern" );
 

11 :- Particles density ( for quartz 2.65 gm /cm 3 );
 

A:- equal to 0.1 for the fluid threshold velocity and
 

equal to 0.085 for the impact threshold velocity.
 

~t~i ~ ~ ~WI ~!J..1luJ ~~ ~J 

I~\tt ":'~~ u-J ~1.a.4t1 j)~ 

;;pb..;;~~ lJi ~-J ~~I ~~I (') 

~tj .d...:1jJa.,>J!J j).)~1 Jio ~I J-oI"..Jl.:' 
. 1 . , ..ul~ . I ~ ..,.• ;; ...::: .tl oU._tl ul A,':. _tl· ~~ 
~ ,- v--: ~ ~ ~."... lJA :J 
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~l~ Cu~j M:tL,..., uL.-!;~ J~ ~l u~..uU 

. , (". , t ) and (". , •) Shapara 

1~'J1 ,,~l ~ {'.J '>i ,,' .tl t~~1j 

- 2 ( ­- [ U U -Ut) / 100]Iq ­
I
 

Jl.A~ Weighting Factors ~ q ~i ~ 

,,~l JS ~ ~~I tYJJt ~ U AS~t 

.~~I t~1 ~ ~Wt tl:!.J U~Jo'"I~~J 

9 9 9 

DP=[I qij Xlij li'N +[I qij Xtij ]i,NNE+",+ [I qij Xtij li,NNW 
j:\ j:' j'\ 

ie. DP~Nf 
9 

[I qij XI·jIJ 

j, 1 

i=N 
Where; i:Wind Direction, & j: Wind Speed Class No, 

tY>tt~J~.)!'p~I~I~ t ~l~ 
•JlA.,.u 6\.L4bJl 

JIA,>U 41Abdlr~~,:aI~~I~~I~~ 
~~t ~t~~F ~~~.) ~ 

, ~!;..ul ~ ~ ~.,..rt ~~t u~~ 

(O)~t~j 

I 

29 30 31 32 33 
Winter
 

.v
 

25
 ~ .,~) \~1H
 
24 

23 ./ ~trArea'll ;J ~ 
'b ' J'b 

/ ~ 

26 

25 

24 ­

23 

22 

:>prlng 

~ ~
 
.7,5~ -8­ ____I--rak--es--... 

&.!>~~~ 
~ V 

,.- ,/ ... ~ 

29 30 31 32 33 

A.wu (414) ~(41" 1.ImIi4I5J n.p (435) DaWl (4.l2) 
~ 

U,1lt) '1 IJ..Ilt1 '1 [J,,(b. ... l\iOO 'I ~) ... 
I 75 1m u 1.14 U 151 S.9 111 5.7 "'6 
1 6.5 U6 7.1 8. U '.79 S.9 IJ6 5.7 U6 
3 75 111 u 131 7J "I' 5.9 Ul 5.7 •.14 
4 6.5 'M t.I 011 7J tAt 4.1 0J3 5.7 tJ7 
5 75 •.13 ItJ 8!l U •.46 S.9 I,ll " 1M, 65 1.15 7.1 011 U IJI S.9 1,t3 7J 1,19 
7 SA 1M 11.1 1.15 '" 2I.8J 7J 1M 7i 1J5 
B 75 III U ,.23 8J 1.10 S.9 tAO 105 4A8, 75 In 75 en '" 3751 5.9 111 7A 0.34 

I' Ii •.31 \1.1 IJI '" 31 .71 7B 1.19 'A 1.15 
II Ii 1.21 U •.34 ,.. ,.18 9.7 1.71 fA 3.BS 
12 '" 1.13 6J I.IS '" lUI 9J 1.93 115 W 

Mal 73 u B5 6.7 73 

~~J~~I,,~U!;~Ua.Q ~~~J 

~'Jt~~4..'-Jt~~t~~~!;..!J1 

l~~..;iuu~ MODE ~ ~j~ I!.U~J ' 

.!ll~ ~La..!J ' ~l ~Frequency ~&A 
6\J~La..!IJ~VA ~iu!;~ul~ ~t~j~ 

~Ij Ut' !;~Jl'Jt~I~~>i~Ij~'Jt 
I MODEJt~~J.)~~'J1 

Uu : (((Mooe +Uti )Il) +UIJIl : V~ (Mode +J UtJ _ (*) 

.~u~J&a!J~~.u: r'~I~~~1 
Fryberger t~~ ~ «I~~! ul:'~t u..J 
~t u~..\.LUt~ .)~'Jt~~ 'J1j (' 4,V4,) 

~..I.>oJ~ L.s (" .• 0) .Pearce et. al J~ VACu~j 

5Ummer
 
26
 

. 25 

- 24 

23 

22 
29 30 31 32 33 

Annual 
26 

25 

24
 

23
 

~ 
22 1 

I , I I I 
29 30 31 32 33 

~!J ) <
, 

-

8.: ~~ 
8 .9 A re~j 

' ­ 9.1 _~"" "p.:s- --«--. 

l- I L- J 

\~J 
8.6 _ 

_~ake5--..l 
a.a ­
~~ »> 

9.0 

Autumn 
26 

. ~~ \~H25 ­

24 

23 

22 

-

' 9 ~ 
'~---- I-..-ake~ 

- 9.8~ --·A:re~
li!> ~ -.'~""" 

.~ 

29 30 31 32 

~ 

33 

Th"""hold BOn d y w ind velocities 
d lslrib u tJo .... al I h e lakes a...,a are ......00 
from : 

8 kl (in non h) 10 10.5 kl (in south ) during 
Spring. 
8 ..6 k l ( in nonh ) 10 9.2 kt ( I n so u th) duri n g 
Summer • 
9.3 kl (I n north) 10 9.9 kl (in sou th) during 
Autumn 
8 .3 kt ( in w est ) 10 8.5 "I (in east) during 
Wi nler ~ 

8 ..6 kl ( in north ) 10 9 .5 k1 (in soulh) os 0 m ean 
annual th reshol d sanoy w in d velocl rles, 

."'--I..)~I~~ ~..-JI "4-~1 o.=.\&-~ ~..,::a....J1~I~ : (0) ~ 

-. 



Autumn 

29 ~ 31 32 33 

Summer 

30 31 32 
Annual 

29~313233 

Winter 
26 ~--l-L-...L-r'---T 2liT--'------'-----'----'--.-....... Situalioul ofhighest and lowest w1ues 

ofDP\VUl are showed in SlXing (fran 
1420 VU to IlXXlVU) and Autumn(fran 
270 VU 10500 VU) ~pectivdy. 

• Dislribution ofDP\VUl shows tbat: 
In Summer and Autumn, high values ri 
DP (VU) are notictd over south ri \be 
Nasstz lake and ctIltraJ BIt! (rushb 
lakes) and il decreases as we go 10the 
IKIlbeasl and IOthwtSl. 
InSlXing and Winter, high values ri DP 

L-..,--------r -~__,__----r-' (VU) are Dliiced over south ri !he Nasser 
29 ~ 31 32 33 Lake and it decreases as we go to the 

10th. 

~ DP (VU) ~ ~: (') ~ 

25 

24 24 

2323 

32 3329 ~ 31 

.4...I.)ll1 ~ 

•~1J&a~ "S 'llal MM~ • !J !>,,~j~ 

~!JJ:I4ah;~~)1 
~~ (DP(VU~ 

AS~IJLA~lu~ 4>c~L....:t 

uL...2l~~I~;""" «..I' ~ 4 D 

)...1...4.JJ' L....w!.>..LJt ~.,... J~ 

~) ~ ..uJ ' ~.rt UI..1>.,.tL:t 
'4:;h j..r~,..~F J.a:l~ 

~J ' ~.,:iJ ~U u~t 
~.>-u;)~l.:l~4JI~,.Lc 

4-L> ,.WtJI~,)~~~1 
uu..s · I,,,W : . ~~ ~tl •. tt 1._:'. _ i.:r- . ~ ~J" v--:' 

~t ()~~1~ AS~Jl.4) 
~t « L:t~ 1900VU ~LA D~ 
J4i ~~~' «~~ 1420VU 
J~ AS~I JLA~I u~ 

~ 1..4.J..#1 ~ ~I ~ ~~t 

JLA . tt uu..s . 1-:'": L....Q.jj 1..l.lJ. ~tl'J" _ v-JJ _Ij. _ !J'""'" 

« ~~ L~' L..lS LSj-~ j .,tt 
~L.U.:i.-L:t~I J~~.!~ 
'4 :;h j ~ ~~t..l :; h j ..tt 

...4..J~I~J~4......I!.>o.Ul 
,«(')Js:,jJt~1 »~Ij 

Autumn 

.,.-'---'------'------'---r-'--r • SitlIIIiDI& olli&lll:st .t lowStaMs 
rl R1lP(VU) lit ~ in SjIin: (fmn 
11 25 VU J) IS5OVU) mlAlfIltm (fmn 

2SOVUto.m'llJ) .llIy. 
• lliIDiJIliII olllP(VlJ) DIllsdill: 

In SurNncr Dl Aunnn. Iir:b 111 Ii 
DP (VlJ) an: da:ll 0lCr wb lithe 
Nasltt We Dl caml IIIl3 (Tusbb 
utes) l1li it 4mBs IS lIl: ~ klthe 
1lIlIasI.t IIlIlbwm. 
Ia SjriDg aI WiDIa, IigIl , Ii DP 

32 33 (VlJ) lit da:ll orer soQ lillie Mtm 

ZI 

29 30 31 32 33 1Jte l1li • 4mBs IS lIl: ~ In die 
IDtIl. 

u~~~ (RDP(VU~ 
'fILa,>.!1 a......;iD4.S~1 JL.4..,J1 

J.? u~~~1~ iJ.A «~~ 
ut...l.>jJl..:'J..L..4.JJ ' Ao-!.>-ut ~.J-4 
.h.,j'J-> ~J ~ ..I...JJ ' ~ i ..tl 
ul .. '> .tl ~~ 4..1 -'>At:~ _ !JA ~~ 

.h.,j~,.~ ~J ' ~,JJ~U 

..L> ~I A.:'~ (RDP (VU)) ~ 
IA.~ - L-It ••~..:tl..wl' . . .t: 
~~~ ~ !)o> ~ 

4Jt~ ~~t ~L4JIj , (') ~"=' 
~liAJlj~ (RDP(VU))~ 
«l4!t,) ~~ ~ I~J (DP(VU)) 
iSJL.......: JlliA JlI A'. 0" 4f1 ~ «1..1.:'1 
,((V)~t~I)A.~.!t~1 

~~~j u-e~ (DDP(VU)~ 

~W ~J..u,-:, 4.S~1 JL4.j-J1 
~WI":"J~j)~i~jJ~IiJ.A 
~I WJ!)) A-!)..ul ~J-4 JJ-' 
J.a..j!>-i-~J ~ ..I...JJ 1 (~..I..4J 1 
~I"'" .tl~ ~ A..I -'.• t:~ -".. :!Jj-l-I,.. 

J.a.j~,.~~J' ~,JJ~U 

~~I 4:~ ~ (DDP (VU»~ 
JLAjJV,.!!ii ~Lc~ ~~~ ..b.:h>i.U 
JLAjJl ~J~j~ ~l.fjlj ~~I J.P 

,((A)~I~I)~b..l1l~ 



Spring Summer Autumn 

25 

24 

2323 

, , ,I I , 
29 30 31 32 33 29 30 

Winter Annual 

23 ~-.----r- "<:"""-----J 

26 
Sud cbtlom (ROD (')) It stIdy IRl 

artranged £rom : 
25 

I 

Dl! I..--.ftI-..:...l,I 

170' to176'in SprinB, 
165' tol77'in Summer,24 
ISO'tol8S'inAununn 
165' III177'in Wmtl:r. 
170' to 177'u I mean annllll diltCtiOlL 

29 30 ~ 32 33 29 30 ~ 32 33 

......'jolll ~~ DDP (Q) 4,£~' Jl.t)1.:.lA~1 ~ : (/I) ~ 

Spri"l Summer AuMnn 

WInter 

1-

Annual 

IS 

24 

~ 
ti 
I 

29 30 31 32 33 31 32 3329 30 31 32 33 

Sud1 wlIddkedioIII_. .. 
(RIlPIDI' (.)) II ady ...IR" 
IS: OJ 0.8 iaSpring. 
0.9100.6 ias-r. 
09i1A-. 

f 09 itW'um. 
ti 0.81009 1S1_1lIIIIII lIeS.I 

29 

Lakes 

Area 

, I 

31 32 33 29 30 31 32 33 

a 30 31 32 33
 

La:al .... -. - t • j
~ ..J-'M.9A ~~ I.Jo:!> ~ 
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~~,.N ~,~,.~~A_,"",. ,~,t.~~~. 

~~ , ,.~.J414 VAJ~'~' t,;;J. ,.~~. 

~~~ , ,.~.J414 (j' ",i - (Julian day) 

"~.er! ... N = 1 ~~ y ,.~.J414 ,N = 0 J' 

VA -J~ ~.~ ~i~ uo'tJ~IJ'..LA JAw 4t~La.e.tl 

~~ ~J "'a.:a....r.~.,.J",J~~~ 

1..1_-': ,~. • ~. u4!J 1;t. • ~~. 
~..-~ . ~ 

~~4J~y~J~~~~~ 

.,.w.J~ u\iJ~' 

3600
 
60 =arcsin [Sin(-23.44°) . cos ( 365.24 (N + 10)
 

360
0 

• (360
0 

))]+ ---;- ·0.0167sID 365.24 (N - 2) 

~U~~~~,,~i4J~La..J' 

4J~ 4.lw.t. J'..1.A ~ A.: !It' ,~,t. 4iLLatI uo't~~ 

J~ uo'tJ~1 JI~ ~ ~~~IJ~-JI ~ ~\:i 

(L.~) ""'OJyt) 4.l.wJt ""ajas. J~~~' 

.~J~ • ) Y-iJ' 'al ~\:i,jU~J 

(Sin curve) ~~".. J:t~l ~L:t~".. 

uo'tJ'iIJI.J...A ~..,.rl ~ ·4J~ y,..)to e.,L-..:i1 ~ 

"'J~'" J-i - L.L.J ~l~~~I J~ 

~ ~~ ~J~ll!t~ ,t~ ~J .~. 

~~",.aj(;~h.M~Sa!Ji~~tJ~ 

~ ~~ L. ~ ~ ({~.~! ":,.,,l1 uo'tJ~1 

(~l VA ~i ~J'i. ~ r:J'ih.J-!)~ J,:a!J1 
... --.. t·1 ·~l • -I .- •• "' . 
u~ • j ", • !It • l.A~ ~ ~ U!Jo:!&l "'~ loiioW"";J 

~~ L. ~ (~WI ~lS»~~ ~ ~i~ 

J~ r:J'i~ ~.!I;:>.tl ~~ ll ...a••.:h J1J~ ~ 

.(Solstices) V"'".t;,tt ,,:,~~t ~~~i~ 

~.:Jl . ~ t~""" 

(Calculation fSolar Declinati n) 

60 = -23.44°. COB[:; • (N +10)] 

'_~ - - ,.,-,,1 . .( . , at 
) 



Jan Feb Mar Apr 

1 -23.08° -17.38° -7.97° 4.15° 

2 -23.00° -17.10° -7.59° 4.53° 

3 -22.9 1° -16.81° -7 .21° 4.92° 

4 -22 .82° -16.52° -6.83° 5.30° 

5 -22.72° -16.22° _6 .44° 5.69° 

6 -22.61° -15.92° -6.06° 6.07° 

7 -22.49° -15.62° -5.67° 6.45° 

8 -22.37° -15.31° -5.28° 6.82° 

9 -22.24° -14.99° -4.89° 7.20° 

10-22.10° -14.67° -4.50° 7 .57° 

11-21.95° -14.35° -4.11° 7 .94° 

12-21.80° -14.02° -3.72° 8.31° 

13-21.64° -13.69° -3.33° 8.68° 

14-21.47° -13.36° -2.93° 9.04° 

15-21.30° -13.02° -2.54° 9.40° 

16-21.12° -12.68° -2.14° 9.76° 

May Jun Jut Aug Sep 

14.77° 21.91° 23.18° 18.28° 8.66° 

15.07° 22.05° 23 .11° 18.03° 8.30° 

15.37° 22.18° 23.04° 17.78° 7.94° 

15.67° 22.31° 22 .96° 17.52° 7.57° 

15.96° 22.43° 22 .88° 17.26° 7.20° 

16.25° 22.54° 22 .79° 16.99° 6.83° 

16.53° 22.65° 22 .69° 16.72° 6.46° 

16.81° 22.75° 22.59° 16.44° 6.09° 

17.08° 22.84° 22.48° 16.16° 5.71° 

17.35° 22 .93° 22.36° 15.87° 5.33° 

17.62° 23.01° 22.24° 15.58° 4 .95° 

17.88° 23.08° 22.11° 15.29° 4.57° 

18.13° 23.15° 21.98° 14.99° 4.19° 

18.38° 23.21° 21.84° 14.69° 3.81° 

18.62° 23.26° 21.69° 14.38° 3.43° 

18.86° 23.31° 21.53° 14.07° 3.04° 

17 -20.93° -12.33° -1.75° 10.12° 19.10° 23.35° 21.37° 13.76° 2.66° 

18-20.74° -11.99° -1.35° 10.47° 19.32° 23.38° 21.21 ° 13.44° 2.27° 

19-20.54° -11.63° -0.96° 10.82° 19.55° 23.40° 21.04° 13.12° 1.88° 

20-20.33° -11.28° -0.56° 11.17° 19.76° 23.42° 20.86° 12.79° 1.50° 

21-20.12° -10.92° -0.17° 11.51° 19.97° 23.43° 20 .67° 12.47° 1.11° 

22-19.90° -10.56° 0.23° 11.85° 20.18° 23.44° 20.48° 12.13° 0.72° 

23-19.67° -10.20° 0.62° 12.19° 20.38° 23.44° 20.29° 11.80° 0.33° 

Oct Nov Dec 

-2.79° -14.11° -21.65° 

-3.18° -14.43° -21.81° 

-3.57° -14.75° -21.96° 

-3.95° -15.07° -22.10° 

-4.34° -15.38° -22.24° 

-4.73° -15.68° -22.37° 

-5.11° -15.99° -22.49° 

-5.50° -16.28° -22.61° 

-5.88° -16.58° -22.72° 

-6.26° -16.86° -22.82° 

-6.64° -17.15° -22.91° 

-7.02° -17.43° -23 .00° 

-7.39° -17.70° -23.08° 

_7.77° -17.97° -23.15° 

-8.14° -18.23° -23.21° 

-8.51° -18.49° -23.27° 

-8.88° -18.74° -23.32° 

-9.25° -18.99° -23.36° 

-9.62° -19.23° -23.39° 

-9.98° -19.47° -23.41° 

-10.34° -19.70° -23.43° 

-10.70° -19.92° -23.44° 

-11.05° -20.14° -23.44° 

24-19.44° -9.83° 1.02° 12.53° 20 .57° 23.43° 20 .09° 11.46° -0.06° -11.41° -20 .3SO -23.43° 

25-19.20° -9.47° 1.41° 12.86° 20.76° 23.41° 19.88° 11.12° -0.45° -11.75° -20.55° -23.42° 

26-18.96° -9.09° 1.80° 13.19° 20.95° 23.39° 19.67° 10.78° -0.84° -12.10° -20.75° -23.40° 

27 -18.71° -8.72° 2.20° 13.51° 21.12° 23.36° 19.45° 10.43° -1.23° -12.44° -20.94° -23.37° 

28-18.46° -8.35° 2.59° 13.83° 21.29° 23.32° 19.23° 10.08° -1.62° -12.78° -21.13° -23.33° 

29-18.19° 2.98° 14.15° 21.46° 23.28° 19.00° 9.73° -2.01° -13.12° -21.31° -23.28° 

30-17.93° 3.37° 14.46° 21.61° 23.23° 18.76° 9.38° -2.40° -13.46° -21.48° -23.23° 

31 -17.66° 3 .76° 21.77° 18.53° 9.02° -13.79° -23.17° 
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The altitude of the radarbeam: 
h =ho+hi+h2 

2r
h= ho+r.sin0+2R' 

h 

ho:Radar altitude. 
o:8evation angle. 
r :Distance from theradar to the target. 
R' :=4/3R with Ris the earth radius(6367km). 

R' 

JI Ii·'·I".il J.-l&. =£4 f5[0=(0.5°) 
~.Lf!!J~~1 ~ a.e~1 ~ =R2

t ..... p.f .. (tin) it ..~)~ 
~.Lf!!JJ:ji'".~I~ a.e~I~=R2r 10 0.015 llB7 0 0... 

20 0.015 0.175 0JI2j 0.213~) ~.Lf!!J J.~"" .rlJi ~~I~ ~~I = R 
!O 0.015 0.. 0.05] D.DO(~~I~~u\SJb. 
e 0.015 0.095 0-"11al ~La..}1J~ 4.>A J»,.~ 
'lI 0.015 O.W G.5II1$":;"- ~J~;;..u~1 ;;JU,)'I uUa ~ cji 
10 0.015 D.213 0..751;;JU,)'I;;,.:i cji ~ L..AI.S..\4JI UU:t ~J 4>A J,:ii 
10 0.015 Q.i11 0.2!lO 0.111

.I..u..~ ~4 ..1i",.rl 
III 0.015 0.371 1.011 

I .u~La..}1 4.>A ,,:-w"""':U',)!>t1 t\.a.a, t Uibl - ,. 
10 0.015 U7I 1.2711 

l~l ~LwiJYluiJI~!>tI~j 1GO 0.015 Il.I73 0.5i1 1.'79 

weatherradar 
~!J~ ~ ~WI ;;~~ u!.JI~!.J-l1 .....v-.,,,,1 ~ ~ J~".i!J J~J)'I j~ cjL.S Ju.. ~ 
~ ~.~~tl···jit_tIJI ia.i ,~ ;U ~ --t l ~L.- ~I• ~~~ ~ !.Jo&4.,.,- ~ t) ~ ~-4JI ~J u.u.,.>-...tl UI.-....tl~, ", 1!l ~,...rl 

Jlb.~!J"#' ~~J;y:.~l:tu!.Jt~!>tI ..".aJ ~ .~ 

~JJ ~I~i 41,,~ ~l&.~!J u-1".t!J ~!JI 

~ ~WI ..".:J..J..J 'J I ~!.>-J I uu,u, ~ L4t J.a.:a~ 

uLA~I4.>A~ ~~l:t ~I ~L-J~I J'-?-A PtGtAr O'f 4 
4.>A ~ L..J "#' a.eus ~ 4>A ~I alb. ~ Pr (411")2 R4I!1t~J loilJ':!o'" "~!J ~J ~l&.14b!J t~JJU-i 

~ ~~i ..~~'",iJ .~!JJU-~I J~ a.eus 

u~ ~ cL:..J1 "~!J ~..)o'M ..y~ uJI~!>J1 4.>A 
u-U1~I u!.JI~!.J ".J..~' ", iJ .4 jz I, ;" ...tl~I , l,) i~ 

~ ~~~ ;;..u~1 ~I;;~ ~L~u ~ ~I ~~IUUarI=P t 

..y~ ~ JLA..>1!J ~!J JU-~!J ..#1 a.eus (~:""aAitl J.-LaA) ~I~I JI-.JJ ;;,)L:j =G, 
~ l,)i ~ .jJ.JJ') ~\:i ..,~l:t L,:iS~ ~..)o'M alla:dl J~".il ~I,.~~t.-..=Ar 
~ ~IJI~!.J ~ ~ 4j:U1 ~~~IJ~t JI~!J.ll ~jAtl ~I = (J 

' . I) . 1 l5ul _ (t Jr}-=i..J I _lLd)UI r 
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'lS~I ' • 1':'!JI~!JJ~I~!Jt~!J 
......;.-~ oJ • j.; ~LS ~I u!.>IJi!.> • 

u~...J1 J=a~1 ~ J~I ~~ u..a~1 

J~Ji J+i.J ~ ,- . l ,J1~.J • ~L..JI ~I 

,-,; ,~,; ui ~~I - ~ ~I • IJiI· tl - jCU - ~.) ~ 

~WI ~ '->-A "'J",_..1aw...J.)4SJ1 u~.,..J1 

3~ ~I ~!.>.JJI ~.JI..1l.J Mie j Rayleigh 

,-""JiL...w.r1 ,-",,~I e- ~~ '":I-"'Li.-~ ...u.."..tl t~1 

~!>JI ,-",,~I ~~.J f-.if~,.rll" ",~I~ 

• "'.! ",_..1aw...J.)4SJ1 a4'-,..ll ~,..tlJ~ 

~ I.A~ Loll Mie ~l.aJI. ;, tt· i 51 ~.J • 

~~ ~l~~~ lA~.1~ .soJA ~.1 ~Ji 
~;;..u~I~I;;~ '~~~'- ~ • "" !J joJ~ • _ • 

u!>1ai~~j~4jJ~~4I-~t~~IJ..Jb~ 

~~t u!J...Li~~.1.~t~.1 ~>;JI u~.1~t 

~.1 ~~ ~lA ~ ~I u!JI~!J ~ 4I-~t 

.~ is.:.LJ1 .s..w~JI~!>J1 t~ ~ 1!.U~.1 ~I# 

~laA ~i ~~I ~t u!JI~!J ~oJ.>"i ....J.1 

~~»-~ J~ (processing irnage)~1 

u!Jt~!J i:,jl~~ u!JUa..r1 ~oJ..;""i ",11 .~I 41W 
4S._. t -.1 ,C~Wt ~t..\A .	 ~ "i ..wI;;· ..~;.~J-'A~ J.j • _.s ~ 

~~ u~lbtt ~L:,J~ 1!.U~.1 ~..? ~I JI.J->j 

J';'~ ~ ~~~~ ~l:bU ~i.4t! ~L.-UI ~~l.1 

.~~I~i 

~.J-4"i1 "oJ >.; ~I uY"i,J1 ~Jt~!>-U.»-­
United States 

United States Doppler Weather Radar 

I ~1~!.>fI~I~ _ J~I~~I- Ltj1a11 
;;~Ll e) ;'1,)1. J....:..:i c.ru~ ~I ~~ -, 

~t,:i iJSlAi .~~I ~I...Llo"iI.~t tl4bl.~1 

.«~j ebw .14.!.aJ Ul.JI~~I 

••~~Ju-I~-~..H .;;~I~t~I~I-Y 

liJI~!J ~ l.i~'" ~ lA ~tJ,:a1 u"i~t .,.. 
.~~ 

'~>"'.1~jo>,,~~~I~-t 

.~~YtJ~~lJb~I~-O 

u!JI~!J ulAl~"i ~.;JI u"i~1~ 4JA.1 
oJ.a:i ~~ (Doppler Weather Radar) ~ljolJJ~ 

Lot , ~ A.o I~1 ~I~ ~I 
~ ~o,r- - - ~ 

I ~..JoAtt 

~~ iJSlA~JUaA"it u~ ~..\!I ~~I . 

• ~~~I ~I~t ..,\,aQJ.1 
UI··t .e .•n 1.:L:a"i1 ua,j ,-.l!lIA":lAt~l ••	 'J-..;o-:- J . ~ ........... 

.A:t~~~~1 

~ ~1.."..LaJ~ u!JI~!J ~toJ...;" "i wi ~ L..S • 
~..JoAtI~~~ ~tJ,:a1 u-1~14a:tl:A 

~~I u"i~~ ~~L..a:il~~~14JA ~ W 
.~I..uJ1 ;;~~.14..>.-t~
 

,~ I A ~ " ;;~~"il IA":L-.S ~I t'l -- .
o,r-....... !J .... _!J. t!~~ 

.~IJ~I~u~!J~ 

.11 ~~I ~I-,"", u\:a.,4!I..)L..:.:ul u!JL..w.A eo:;; 
.~~"i~~1 

• ~~IJL..:.:ul u!JL..w.A ~. 

(\ . --"J~ I - ( lJ~ l -l l iJ J ~iI. 
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. (air turbulence (CAT 

u~ ~ LG~IIJil~1u!.JI~!.J ~ LeI . 

'~A· ~~ ~ ,~v. ~~ ~1...1.:t.:u.. J:i~~ 

~ Woodman and Guillen ~Wl ~l ~.J 

~~l ~ ~ CY.>i' ~~.J l~.)~ 4.,.0 J.J1 

u!.JI~!.J e.t.,:al ~l ~l~~ 1.:La..J~.,:i~!J 

incoherent scatter ~ LG.:u!J LG~IIJil~1 

1Jil~lu!.JI~!.J . Jicamarca~~.J~ (radar(IS 

~~I~LG~1 

MesosphericsStratospherics 

Tropospheric (MST) radar 

or Tropospheric Radar (T) 

or Stratospheric-Tropospheric Radar 

(ST) 

or Boundary Layer Radar (BLR) 

.)1~!.J ~ ~~. ~f1 .tl 4.4.:talt ~ .!U~.J • 

• LG~IIJil~1 

overage of 5 radarswith250 km radius in Egypt 

~ 

•RIdar MtttoIoloIY forFrtdIrIc FIbry 

· R* for~ IIldAlmoIp/IIricObMMtlona for 
SIIolchIro Fubo IIIdKyosub HImuu 

·~.com 

• ••wlldpedla.ors 

• "'-tatlon forDrHIaInAISIkb 

~"..rl J#l 4.,.o~1.J1 • , '-f' ,1'• .tl ~l~ 

f'JWI ~ ~U .4.!~".!hu.a...J#1 ~~ 

. J.!:h·it 4.l.:tli~ Rayleigh 
1....L..:t~ ,~t,~~~,~t,~~.:.w....J. 

UJ~1~i ~.J ;;.,:8 a-!.J~ Ryde f'JWI 

4.,j.,.s:...J1 uL....! (ff tJ!J J.J-b..4.J1 ~.4 1ft SO • j ~l 

~lS ~l u!.JI~!..>t ~1.."...J;" J.J!J. "4~ 

American Meteorological Society ~~...H 

Massachusetts ~ ~l LG.:.L.J!J (CAMS 
~.)L.. ~ (Institute of Technology (MIT 

uua-~l ~!.J~.J ~L.i.A~ ~ LG.:.u!J. ,~t v 
• ~..>"'~l ,)~l u~~.,tl ~ J~l ~ 

~~!J J~l ,)OJ.1;, ~ ..u~l J~ 4.,.o.J • 

~ 4J.A ~~l ~ ~1.)1~!J.-t1 ~ ~. j ttl 
~l.>.:t~l ui....L..:t Marshall and Palmer ~Wl 

~L.S ..u.s ~i ~u ~.J ~l u!.JI~!.J ~ 

~'- ..Lt.J ~~!..>tl ~1..fA1 ~l~~ ~b.;tllo!tL.i.A 

clear ~l.wl~~~~l~ ~~~ 

Band Dual Polarization Weather Radar :~ ~~ 

Radar SlaJons 
~: ··..·RAOOii;;· : Cootrell Remote Sites
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