-\ 0175-25100 ua <3 pb 2 335 (1437 ¢ ealall jlas 3 draalsy) Aaal)
: p— ISSN: 2356-9824 & d0i:10.19138/ejaz.37.13
AaalSY ddaall

as K1 Ol AN e dllaal) ciliiial) Jalanil dpaia 4580 byt

Gaad) (Bl (3 A
ke Aila) Awaia jud g ac b M
drkhfaldy@yahoo.com : s i) & 5

2016/07/12 8 5all <1437 J) s 07 <UDl ;48) 50 <2016/06/14 oD

Cad) padle
o i a3 i Cany DA (e e lad il S e UitV St 1A Gad) (e AT e g3 Canlill cn Canll 128 3
ciliiall Jiad 4 8 aoa enin il Dudle Lpuvia Sy Ol b i) alindai s aSBEEE) 5 Dalal) alialss
A )yl Ly dalaall Jlae 3 dain 468 CaLEES) Jaualdl Gan Candl 13gh Vi) 5 lalga Y s Jaa S dua il
Julat 45y Hla 8 saa a8 Al 3 ¢« (Large Deformation Structures) sosSll cila gl culd clinall daliay)
: (NEW 3-D STABILITY uend s e AY) laidl (e a5 Juadls 53 sadial) ) 500 ala¥) 45305 4 51 i)
APPROACH FOR THE ELASTIC CABLE-STAYED TOWERS ).
skl i a8y Asavia ) jaige Bie (8 S SiE) A8 ga ge dpdit C0laa B3 sihie Ll g LpalST Aing 3 5ea L Jaal)
ale 4l daalall Al o 48 50 pe ApalSH dpunia il 50 4l s gl 05 O e Bae & & il ailiudai s Jasl)
O (A Agasas A5 e Al i 1y J e s AT cilaaty @l g ol ja) 2 Jeall A5 &5l 2 ey 22005
(LAP Lambert Academic Publishing GmbH & Co. » 2011 ale iaSaall dpaalSY) &sadl g piill < paY
KG, 2011).
Ol Y ol a3 ey e e ol dpallall palal) Cilaanall 8 sadl) 2T Apavia At 4 Tl 5 ¢ ) 5340 )
oo el 5 Sal Juals | i S (e L3y (bl 8 Alise LY 2S5 US55 Jaae dualss Dl L) (S0 63 Y1 (S
el 8 Ae Al ) LS & ey Olat g Aagiiiee CLEE dey il gad  Mad ) QUK 3 Y g ol Dla
sl s gl bl o e 8 Leia Giatll 5 Aledl) dapall aua s dny ey Sl o sl 4 las & Abalds il lad]
Agallad) SLISY) Jidaill Sl 5 Sl 5o Sl S U8 (a5 je Sldal il 45 jlie dfinn Ll jo OV e Lgddaly o o)
e el clabinay) @l e DUl 5 4 galll Leailaa s Wy jaddi g il KU LY (oans @O 5 @)t IR (e Bolad) Ccilsa
o Al dpusigll Ayl (e Jastisall el 3l LIS smlatip b qaiad 48 jdie ) g Gana e Sy Sl
ol L camm g A Y @l e )l o pamy Jiad (il @i 5485 Cac 308 (e deals b sy Vil a3
(JunlS z 5) 1cias ([266: 5AN] (A (U 48 Jac] ) Caay ifie dae s B Slay S Gl Gana Aege O jle
Capald) 5 (el e it lgle Cilla) 1 ke ([69 1 Y ] (B ¢l (e lald) iy (42 AN et 28]
18 1l b ((ie Jai el olS) 5 (e Gl o B T s ) 1be [20-19:081] (S (el
& (Ass Jas Jlael agilS) 5 (Loswn ol Aoldiy JUl g pele W jan ) (e a pea i sSald) 1l le 5 ([21
[8-4 A8l

O Aslaal) liial) Jalarl devia 4iss aliiinl 1437 sl Gana (338 A rEa) g ag i (as - How to cite this paper
%E-Q%M ua 3 ?§J 2 2 c‘;AsJ\ J\A‘:?)} MJLSY\ FAPOA| ?73)5” Q\‘)ﬂ\
http://dx.doi.org/10.19138/ejaz.37.13



http://dx.doi.org/10.19138/ejaz.37.13
http://www.academya.net/ejaz/
mailto:drkhfaldy@yahoo.com

by ysall 8 e s A8 Banaa Anwaia Axi€ ey (e Gl SI LY o3a DA (e 4l iy Mot ) Juady Gald) (S5 D)
JI Ll G a5 ole a8 ey Aalaiall @5 La gad Mot dbl) S @l 8 Aanal) DL cold S6l8 Gpallall ()
Cilalea D A jaiall Apadighl jualiall o 55 (8 (pege Galale Jaliiul () 30 8 paiall 5 5l dlall Jaill Slael o g8l 4
Large Deformation ) dsxell ciliiall 30l cila gl ddat e Logee ounigh) Liiall 4yl il Ul
3) b1 A0 o) gV 5 M agie 53l DoY) 108 e lagllanl oyl laas Slle Laa 5 ((Analysis for Structures
«(SS Effect) il slisend 5 «(Axial Deformation) swaisll 55l o il e (D Twisting Deformation
sosaall o sl 8o 53 5 ( Bowing Effect) sLlss¥ls (i) e ( Shear Deformation) il o sl il G

.(Axial Deformation) r<isll

doalidall clalsl)
Adleal) clinal ssaee Y sclgiall by ¢ ALY Jalaill cdinall duxigl) ) S ¢ juale V) ¢l




-\ 0175-25100 ua <3 pb 2 335 (1437 ¢ ealall jlas 3 draalsy) Aaal)
: p— ISSN: 2356-9824 & d0i:10.19138/ejaz.37.13
AaalSY ddaall

-

Asdial) 1

wilaa 5 ol Ganhall 43l 5 ae¥) il dese L e a3l 5 330all 5 cpallall (o) b daadl taum 1 Gan 11 il sy
A:..aLni ?" cuaﬂ\ ?}"GJ‘ UL"“;L’?G'”—‘U‘} u.a.m\;‘d\
o)mr-a.\‘sumwdhwcémw\uﬁwu&WYDM@\)ﬂ\M\w);\byu;\.ﬂ\u.\.uu;ﬂ\ \MGS
clinall (st 48 6 s wdin il dpalle Lpuaiy (iS5 Olae 8 Lpuigl) ailipda g 4SEELS) 5 dgalall alyals
A )yl ALy dalal Dl (8 i A8 LIS Jaeald o Candl 1368 VL) 5 lalga ) 5 Jlaadl A jaiiall
ilasi 45y e A saaa a3 4l w20 ¢ (Large Deformation Structures)s Sl < sl culd clindl 450asy)
. (NEW 3-D STABILITY Caanl s ¢ aAY) cliidl e b e 5 Juadl 32 saiiall #1500 alad) 48305 4 ) i)
APPROACH FOR THE ELASTIC CABLE-STAYED TOWERS).
Rkl o 2dl g Apia Gl jaige Bae A S LG A8 ga je dpdia Q-I)\AA&DJ)MJAM}MQ\S\MJ)@AC\JJM\
ale 4y kil daalall dae Jie 48 50 pe dpaalST dpsnia g_'u”aa\_\juc_ﬂ_uquﬂyam@JMMMJM\
D1 (o A8 ga pe s Al e Aplall a5l U8 (e oAl it @ skt o) ja) ey el 0 a5 @l an (a5 <2005
(LAP Lambert Academic Publishing GmbH & Co. » 2011 ale 4aSall 4—;@3‘5‘!‘ Gradl g pdill & el
KG, 2011).
s s ol A 3 ey je Al Cad padlad) dpalell Cilranall & 5l 3a dpnia m&;mkm\jt\ﬁl 8
O Ciela 3 KAl Jals | s uusw@)sﬁwu@mg_‘y AU U< 5 nae deald DS L 80 6 a5
J.\y_ﬂ\ ‘;4.1\.9 MLL) calalani) ("’U’AJ u)\.\l;.:_gw.wa&_’uh;md}m L_AIJ_IAD‘ s_aLzS‘_gubY ).mj )AL d)\;
1 pal s dauaigl) cliulatl Gl e A Leie Gaadll g Al Lapall g g ladey ey usl) a}xﬁx\mp@mmumw
M\.d\ ‘;11.»4.\‘2’\ dﬂ;.d\ uh&j&_’m‘}auh_}\sdﬁwoﬂu&u&@mm_)mwmbdt_iw;ésL@J.\.\L.u
o Cela callaluiny) el 2 DUl 5 4y salll Leilas s b yaalii s calay S LY (any <O 5 <yt SR (e dgladl ;ulSs
@S\W\mm@l\m)u\Ww\@d\m%mijwuﬂijmm Glay S bl
\3\.‘4}\ Ul Caraia g u>_\3\ u_a\_q‘!\dla ‘C—')M Gy St pailila caa 348y Caiac 04 (e deali Cila i u‘)ﬂa&bl:ﬁ Y]
(JuallS 2 50) 1iuns [2667 5 80] 3 (U5 48 Juse] ) huay e dhae s (b Sy S Sl Gauia dage S e
Mu)}(quu&g_dcum) (ke ([69 ;\)My\]@‘(@)\wumu) Caay [42 AV et 2] A
18 el & (alie Ja3 Slael wglS) 5 (aive and s G I ra e b)) 1ke ([20-19:1] (& (malls
G (Rsa Jas Jlael agilS) s (Laswa ol dalay JUl g pele L jan ) (Rile ua pa s sSal) 1l le 5 ([21
[8-4 A3
sl (e 5 5 B dpuia A g (e ey SI LYY 038 JAS (e 488 535 (Mad ) Juady Calill (S5 )
J ) a5 ole a8 ey Aalaiall @l La gad 5 Mad dbl S 8 Aanal) DL cold sl8 dpallall (1)
Clalgadd A peiall dpunigh jualinll o 55 & (nage Calole Taluiial () 5,6 5 jeiall 9 3l Ayl Jaill Slacly a8l )
Large Deformation ) &gl cilisall 5 ,,€ll cila il Jiad Gaca Logae oaigl Lind) 4y )y Juall
3) A 4D o) g5 W ag e 5l ISV 108 (e Legllan) & ol lanas Slle Laa s «(Analysis for Structures
«(SS Effect) il sluaul 5 «(Axial Deformation) saisll sl o 538 e (D Twisting Deformation
ssaall o sl 8o 53 5 ( Bowing Effect) sbas¥ls oY) e ( Shear Deformation) (saill o sl il G
.(Axial Deformation) r<i=ll

W i g ¥ .2

gl b el 1.1
LS Gpibaall 5 cpadl) 5 aalall 386 adl Cilde (e 3 )35 shaally 5alls 5 e Gn 2Ll s ol JS3 S A cll cilia sl
Sl s 8 YV s Sil () shaey (i) Jad 1518 Gan (a5 ABRYT S35 508 daan Guiiall IS 30 M5 cagld e 0l 23]
O a8l e s js b ela WS a5 5 suale W) g Caalall gyl 15SIaT o) 81 5 aal (e sane Al Jas Sl QUS W o ja

O Aslaal) liial) Jalarl devia 4iss aliiinl 1437 sl Gana (338 A rEa) g ag i (as - How to cite this paper
%E-Q%M ua 3 ?§~) 2 2 c‘;AsJ\ J\A‘:?)} MJLSY\ FAPOA| ?73)5” Q\‘)ﬂ\
http://dx.doi.org/10.19138/ejaz.37.13



http://dx.doi.org/10.19138/ejaz.37.13
http://www.academya.net/ejaz/

(sd) AR) w SO T e Ailaal) il st Apuaia 5 Ll

@\)g\djﬂ\tpygsgﬂ\ém&m‘S&AAJL&\J@.};@JUM\@\J;&\wg;\jsijd)ﬂ\quwmgﬂ\ém

duemkm\M@w\&ywmj\‘afwﬂ}mwsx\u\)ﬂ\@uﬂ(cu)}\- J\)shgu\mw\u;ujs;
_).\S.\.J\JLMS k_l.uu‘j‘)ﬁﬂ“;‘)wuw&yy&ywL‘@JGU.\.\.E)A@)SJJSJ‘MM&-\J}AJMJ}Q‘5‘64419&_1.!)4
Cuﬂ‘}ujuﬁ} Qmuﬁyww}\,ﬁm\g\wuemduw‘(117u\wd\){muwnwaﬁuﬁ
(31/@;.“) (57/&4\)&:‘}”) JL.\.\“-\\J‘}”L)ALJSJ‘).\&}$(63M\){u‘,sﬂw“‘&m“‘@u“d\-\MJd-ﬂuﬂ‘w
@ (12 /)

el ey Lle” A A S N ASE @)l 8 ) Z Lol R 8 V) A (8 ol el el Al s il elde I
@ﬂjagﬂu&mig&jwmyy\&}y&u M\M\j&)ﬂ\jﬂ\@w@ucb)ﬂub RELVA(P
(Ol Jaf die @lld i LS Cldad) Lgra Jan3 Y Gl 5 1 s Al ) o )1 55 G ) sey IS5 3l 6 56l & gam g 13) allia

4 el La i e dllad () pgll) ol e 1 loa U6 52 ) Caala 13 IS 4l 2 5 s il o) 1 puainadl ialia sy
u\dﬂ\}m)\@Y\\A@.\udﬁyM\Ju\ﬁh@bmjmjb@h_\sc_:)ﬂu\d})h@ﬁdm‘(huf\hﬂwdadﬁb
)‘AJU\LSJJJ d}ﬁ)}ﬂ‘}bh‘}@)hﬂj\j (yﬁbdbuﬁA\thqu)bﬁfwb:ua\ucj CL\JYDJ&\}@JL@.\\}
);;.“]{u.\.uh.iﬂ‘a.u\LAJAJASL\M\Aghgw‘wu}u@‘ﬂchj\th\J} rale Ja Y fLz8lsl el Wi} 18
)M\J&md\c\}@\a._ﬂ;qﬁﬁj\ﬁ@)ﬂa&dg\é\ ﬂ:@w&d\;ﬁ(%ﬂdﬁﬁdﬂ@hw&e}\uﬂs‘,ﬂ[22

laall gl Al Jany Le Lgme b Tay )y Ledead W g el 5l g <l ad) OS5 Jasall Clall

m)du_m()w»msu;)mmus‘_@u@usa} e S Caand ) (eald) (0B (Al s 3 o il S5 aly
Cilia sl Ay O)gail) 4l (Jlall) s 3l hall adf (i) 5) daSe JlBs 4 3 5aaS slasd) ) G Y (e g Canale gy 4l A
Jia ) Lo Ty Lt s Lednd Cla iy o st 6 Taade T e ezl s ua )l s SIS Lo S5 (5 a0 5,3
s s Gl e aliags LS a g Lgilial g andl e a1 QXS W )58 5 penall Caal gall Jia & &) ) ) iy skl

D hac Yy Gel suall

5 adall Ll JEY AT il el 1.2

w‘@‘)ﬂ\my‘&w} ayﬂ\um\ﬂ‘iﬁby‘jamm‘c_ljb\jgﬁ\wmme\ﬁYM\jMﬁ)ﬁ‘u‘)ﬂ\udJJ
JSUALQASMJLQAY\LQ.\MUAdJuum\JdmwMAﬂuﬁu\es.\a\.\y\} Q&Jd}a@c()bﬂ\_\ﬁjhas\)&_hAJ@;BLﬂ
Al b .[266: a)s.d\] {UJJSsﬁeSMuL\\J\?SSAJ.)\%&SMJAHJUMJLAG\L@ME;L&AMJAMJJASS\MLA\JH\JAJ\

(1)&)“‘”}&)}‘0)&}&4—‘@‘4—‘)\-‘3‘}mby\dﬁjmmudy@a‘}@)mﬁ)g\u\)ﬂ‘ M)SS\‘L\Y\

98] {.. du;.‘lscyuﬁag_:gjuuhj} 44\;.&db@d)ﬂ\cﬂ\@w\uu);d\;umugbumd}s‘;c\;udhs
4 Al el 4 g0 pnmss adl ol Alla 3 adiall (g oad) sl Ul 0 Gola st S S ila ([42 491 e
) Jlall QT 5 cileas

g (5a Lhuald A0 Juuiih (s DAT B35 48 i) o 2 3 et Al b () e laal) S G s (el L L
G iy Jaiy sl 5 Sl el 88 g Caaalil] (pn (nalls ([BO 1ol 1] {4y Ui 811 9305 ¥ 5 A58 iy o8 8
b}S)J‘J‘ u)ﬂux:r:}sx\k_has.\\ JE f&})@ﬁf&}\@;h@@m@@)ﬂﬁ)ﬂ‘a.\uﬁ‘uﬂ\gu‘aﬂlﬁ LS pa Bad
t.ﬁ‘ u.ma\c.u sale SN Laag w\)w\ h‘ﬂh}o)ﬁ;wuc\)hb\ )sﬂd\s.‘} uw\@ds\}uum@usu)”
Zaos Al ?LS.AS&_LASAGAJ} )@.L.S\uyaud;‘)}a)@_kuuaa) W\c_\wca‘)l\«_\w) J.mS.\\ Caladil 5 (Cayab
Lul:.u.ma} m‘i\c"@j\wwau@s.dcd‘.uﬁ" ull.u‘d}s)uam)a}c});d\w‘uufu)u& BNE A.s..atsjumts
) shia \M,‘\Pm\,x;m (432 | shaail s ) shil adle | giiall s ol S (JRN Ads ol ditall 5 gl ERPRAE

c_\c\‘)l\ds.\u_a‘)\a.al\c_n}..a Caladll g qu\@uSJ&JJJS}n_\M (IAES Caliad A m))‘u}m

Ma;&;&p&.@m@eume};gwuﬁgggu&@\s),ﬂm@Cg)\@m‘fﬁﬂ\o\)ﬂ\m}u&p\m)
Gl e SLalSE 5 iaall pesall (it s AalS5 o) psall e (i) AalSE [20-19:611] {(20) aiyals Cavald (19)
S ) Caldall S Y ey o it Wale Cillad) 1 e g da Al J 8 e al JB ) alsa Sl @uucutk\}“_mlhu&}
Cildal ¢l Cillay LS alga ala 13) ety Cilla Lall) Jal (amy Jy Callal g4y e )L 3 gus caldall sl JE 5 ¢l s Y

_(11 (10)4ﬂw\4aémécu)£4lm\ ‘uLLJuJLLd;)}_g) ‘)\.)Ju)khj X



(amall ARY ap,S 1A (e Aibeall ciliiall Jlatl dpotia Gy Lt

Ll siaY allaall JAS (5 fog uaalls conguald) 1 o al 585 Jalll oy jusally 21 Sl 0l JIB callaall (g5 gad) 3 ¢(Jall) gl g sl
s 12 Ll 4001 @y g (L ot Y el gl zaW1) el 5 cdalll (e s (Ao Airdailll) g yoall 5 0 gusall QIS 613 g & i
(14) (13) 03 gl 5 28 jial

Eagald) o slen 4l Lilal o (15>*q¢mw,§ﬁ A Al b e o D] sl Jal B LS il (S8
JE 1B 2 saee il (e <16>mw6\ aad 13 & 50 Jie sganll s csusl) JBs a5l QIS gl zpuie ol JB {a jalls
&) ba Cailhs Lgle Cildat) %u\dyJ)ay"'uuauuouJmaMwssummsus“,at.us\“sm" D) )
.(19) *meynﬁ\yﬁﬁ{yﬂﬁwlﬁwheb‘g
L@Jgj’\ﬂ_ﬁuf_ﬁ@;Ju”,ﬂm;‘;;qwﬁumji’\f\d&U\C;uwumsm)m\ asll) Jal 4 Le 5 (i aile
wmdﬂ\)@Y\j\&d&)&\)h&‘}”&;ﬂ\mm\;ﬁ\dﬁ.@\ @J\eﬁ}tdbu)&\u;ﬁc\} ‘u)m;b}..b}.am
i yiald U 4d A el seall s 3oul) as LB paly (il sel) Chmnll b 58y Loy s jaei B dedim G al (525 Lar sy 8 3
Clapadill 8 Lgin A jpale ¥ o) gl jhaal sl @8 adall Caoa ol Ll ela Janally Calia Y1 @lli JS8 g jeallS 613 g Canpual
Aol e il 5 i JISEY g ol jall b Al dalal)

S Ias 8 5 ool Al e Jlac ) Vs b )l 58 Jad SR Caa gl ity OB Gl S ) Gl g
gl i) e el
JAL Sael el 1.3
) sl 0n s ols e S pglen Lol a5 el a8 e 8 el gl s ) Bl 8 el Lo (A1 il 8 Bagal) ALY (s
,ﬂ\wdhwdguhuwmu&mu\ﬁ\},@mwmmusx Sl Bl QS il sae 8 agiSlas
uu\.hj a;h&\i\mﬂj\ofasj\c\.dssc\_ﬁwuu}md}.aaldjjns.\j,\J\..As:\;\);d.\uumcddmdﬂ\dﬂ\d@
U.uL\S\&Ju“Q)Mwuey&bmJ‘AIMqu_\bL\LuJ\L\\(18)Ju3§_,a\49ul5u4$54&u44$) éJLASL\&tAu—LLI‘}“
Al | IR LS 458 Lalh (4) 48 Jally 3 5 35 E) ([21-18 1 al] ((21) S ()i S CSh (20) prhia JA Sad] agdls
JAI Jasi agds 2 e gt a3l ,.\auwemuwjdu@u*huy(s)uuﬂﬁ@ybmumw,(s)
[8-4 A8 ((8) &L (a pdd s S48 (7) g
LY Gl Al @Lud\ el (173 @)\LAY\ oedill e g
J‘(.\SMJ“W(.\J‘J )A.\.um N‘d‘;(’}“’ U“‘M?}’ u}.al\}\d)ﬂ\}\e}«d\amm \)m)ml;.u JAAMBJ}M&.IL:“’A v
4 yiay o ad (e alitia : jalia (age s b Al geal U5 Slael g ety peSlel G agal® Gl g 3 ads
Lna e g B (8 3all 6 Al ARd Lally tde Ul Lee ) 380 Coplal ¢ 508 ALl e L ABa) B e il (A v
S g tlashd | Mt 43 agle Ll tagle L AL Calaall saad idle cistall S 2l o saldl 3a0d
Al sl de e ol Al dla et Db Jasip 04 e lael cilasisia
rclSa V) il A e sle 5 Aalll Jal o) 1 Ll
Sasl iy s JAS Hlacl a8l e 5 Ja ) JE oyl 8 Laes Jela 285 (s &N Cag e Al sJAI B0
(19 (18) " i, 35
ﬁb;@\);c)mﬁje)ﬂ\ua.m);ﬂ\}6\)3\Jdbwup\d\u)ﬂ@);c\cp( )JIAG\JJAGNLA ¢
s sy Sy e Al A se mall amy S3al (20) Cpal Cadadll g | aad i jae 5 153 Jaad Gae 5 Ciae 1dadlly Cima
(@1 Has anen 5 basen 3l all 5 Ja U
Coyail g i cleloal o Lgakd 15 nilly A3l jady o 3N jad aly o2 ekl rdgglag A Bala [ allag plilg pBidla o
(22) sy el g il Le JS 15 [20 fss\]{,ds..du;u.iﬂ_zis} ool by e pail g Lehial (e Cabaai) 1
e ol g dils oally QIS5 An A0y s 5e¥) e R La 15, (ad) L mll Bams ClS 5 laB la e s I (S ad)
iy alal o A SaEiall 5 29) e i s Chsal oot IS n (aill) 5 niie seb aluol o @il (Ja) )8 4 Jxns
A dia g paild Lebial (ho Ltnld 3 5a il Ea5aB s Lgiae W e g il Hads (9 &l oy Lild s Leleal (ge Laiall 13) 21a)
é\u}sww u)w\.s\‘y.ad;_d\);s dbﬁ)u\whcﬁucbu):m‘) (27) (26) QS){J’AMJA.IJIAS\} il
*15} d—uﬁ\u—b )w\m&)gu\uds s G.a,«_‘s)@\}tg.lmlwn_\wl Ua...d\a_nf.s.a\} u.LLuﬂL@JaA\wL@J.Lﬁ
JATN & s LS 1 g i) ol o o1 L) 5 Y 538 (8 CAD S e 10 bkl (e RN el {)aa.udu)l;c\
s dedsin o dbiln J85 A 6l Ledigpe e sy @8) jiladl a1 5 Y ded“eﬁwjy‘ﬁ@mu‘
G o) sel) IS5 a6 sel) 2alls o 531l 5 ccile 1 (553l 5) caline (5T Jaill im 253 U8 {Aaga JAd Jlacl) 1 s
(31) (30) (29) slasdl g (2 V) o
{Mdﬁj&é\*’\swh.“&)u} é\aqﬂ)ﬁ}u‘w\‘uhu\ ‘L@J\)JLAJ‘J.\LAJ‘ML»}‘U\S@LLAY\ M\@M‘ *
{Rass JA3 s} saidelaall Ll Saa callll g adall Jle Sa 500 L 5 md (aia Y1 sl OS5 42) Ll s ) 5 (20)



(sd) AR) w SO T e Ailaal) il st Apuaia 5 Ll

S sl 138 Zia 8 5 5me5 .09 (754" el 5 s e "20" 1) {ae g5 e} (69" Aall 5 5m e 7" AY)
("54" 5 555 0 "40" L) {2k g3 BT} ("69" BN 35 3n "7 AVT) {husid JAT 501} 1 oms
(38) (37) (36) (38) (34) iadl jlsiely ol 5 adll ey 5 (s S0 223 ol e s () Slasll ol Jle CEYI
)ss"dxn"uy A Ea A s L] gl M\)m\,{u,udqu\*u} e 4ad 8 55 Oa 1 U3,
laline " Ay il Jqu"mwcimn “ il 7y [ as g3 5881 38} AT pmse B e O 4y ;uw
Wi, @0) mw\w‘;‘;{mudaJu\ a5} duj coiad) Jadl e 1368 { aiie JAT jlasi agils) GO (A ias
s e V1 B Tggm 55 8355 el sal) AL Talae) o S3al e 83 8 s o) g 55 48 sl 38 sle oDla) a2
J\AG!*'ISU‘L\S\&)A.\ Mwuey@\ﬁﬁlmje@sLJMJ\I.\\*JA.U‘,.\\.‘&UIS;MS&JLQ;\.\.\S} d;;)s‘m\
L}Aéﬂ.\Ad&JdM‘ LS‘ )ﬂ.’md&)\;‘:\ &_Ly.au\dod‘g‘).d\o.h.\u L5\ \‘)m)a\;u {J.\J\’@\.\Qu&&-ﬂﬁ*ﬁud&
(47) 38l Bl AdBL] 40l aiia
{(18) i (I P8 G HE EGI8Y 1 It AT o el By e Y ussall el el (V) e B kall LA e
g Ldybuhculs‘u\“mu\.m‘i\emj‘NJ}»J;MS_\‘;;&J;U‘g)ééceg@\muﬁuﬁa‘eammuﬁabuﬁd\
pesle Uik )l 1) ] {(20))’-’“3‘5“)“9‘ A8 Gull) £ 55 (19) s il a3 8 T iaa layy agile Uil U} e 5 da
cragﬁl_\::\d.usc*ajjj‘;sa@wﬂuaJY\‘;sW\ywa\éiﬂcdl@\}uhﬂbe@_\hMe}»e}‘_gsdﬂ\emm\AJ)
e OIS s sl 1{(21) L85 e S R e Al bl (e il JAIS peS 5 ol e pgmiss uais
7 Wl e Gadie (S 48] Sagr e als () @S5 ¢ IS (el (535
A}meﬁ?‘z}m&.} CJL.ae)B?QJcJ}u;uASLS\ {(4)4.9}&31.;:1.93.\ Lu.sS} &Mﬂﬁ@\wﬂ&\o‘)}uuh\)mub
B e B3R (6) Alle ya i gy | KIalE dle Uil (5) ettty | RUMA Jgid B}t Lol sals sl 5 200 Al
Mm)snm}auu@ {(8) AL oo a5 5 08 (7) Aasks A5 Hael a2 b 38 5 588 La gl oL Al gt
¥y Y astiia o AL 5 O o pesle 0 Lol oyl 3300553 15SIale sle Ll dlgind b aal & sla A1 Aukial
SN (50 A8l i e o sl oY ) (555 dgb L al s ) AU By A Ja5 Jseal a8 g0 ALY 5 D) s b o 8 (5 5 cpdalis
“n

_(51) (50) (49) (48) (47) (46) (45) (44) (43) ( 42)0“)55\ ?}h} ' al) e}h dM d‘}ﬂ‘ U_U\J &l o al) ety dP}

A S e piiw a3

Lol @l o) a agd dian Lo sl 4 ool 53 GllS agiial A8 a5y sea @l a5 sl S oa Saalid Caay (1A Caa gl

el AL e M) e oy a9 W (oo shala s (50 peda shos (o L s Lal 283 Ll (y 4050 g skl 5 30 aiall il

Jaill VL) (e Juan L AN & Gy il Jiall (81 cilSlge il gaa < patane Lo sun oLl Al s JUl s agale il

il gl e i dad s 2l e Al g W ool s Ciae (e 4 Ly Al Caaliadll JadiV) Layys lacy) @lld g dicalall &l ¢f ya

sl g Jalall

Jall liaS (A 5a) 5 (Lrdie) 4l g Caasll (S Jine Loy el gl J2all 5 Letiled s sLadY) giia (8 Jae pan JlaeY) Sixe

ixa chndd (O1S) 8 S BV aadiuY i€ Ciels dpae Sl 500l gl Gl o) a il g (8 il 5 siiall 5 adiiall 5 o iiiall

4 sla Loo Lt Ulal daga dputin 5 dpale J0Va Al 45la 5 3 aiia Ll s J2all Slach Ll 4ntial) Al Cun b sl (& il

lete lae 820 25 Ay gl LS Lgma s e Al il Anall yuusiil 5 26300 5 S5 Al o sle (panm ¢y s sl 5 (35 el

ol S alsha e Tasen Jai o s ylaie il g a0 _3a 5 alial (e ol (31 (g adisall 1

Al Joos (3 sl 5 ol 5 5 5aill G anialy 138 5 oY) a8 ) Slia Sl jaS diee gy o A3 ogtia gl adll (0 2
il sl EVlal il Jsadi iy adil) g adigill 5 (5 3aill 5 i) g adall 5 Sl inall Jadiy 8 ¢ JULS (lgd sa 3and Juaas
@ﬁguésgi(@Ls)ujudjsﬁ}@mm\‘;m)n@w\mGs),sm\qthwum\,@aum)m
@JM\)Q&D&\QM\ ‘A@.ﬂé\.ﬂb};wé\w‘ujbum‘;\;

55 5 o)y sl g Galyaiy) sl laa ool dmm), Jalal) g eliaiV) gf jedill e 3

;\ﬁ%m\@\,@\wwﬂ\dﬁd@wu@\&dm;ﬁu),é@m dew\u\lbuiu\.ﬁd\PY\cm‘;}

Shae Y1 Lwmas o a5 s J8 Jiadl) ds G Gl s (3) 5 (2) (1) JSEY) (e Jaadl LS Caal g5 Jlac] ol nldl s

el

5 a0 dialal (myad 53 Jal Jla 4ilS agdia o 4pdd o il el ool e Chuale o) ga 5385 5008w s Qlad i €03

At g atiaf ol atalad g atial of Atald g aiedia 45 S g aud y Chadad gl 5 jda (e AlialiE)

el a daand Al il il 4401 5 4801800 Loy el Ciae (63 Ay Caual ol 3 je ddiale adle o 5l JAl Jeany (31 L oS

1l

YL 5 Cal gall AT Ay JOA () agilay L dilise Vs i (2) JSEY) ety cmgalal) alla 8 Jail) s (1) JSiY)

CSat Lo g atasall ) sgl) Caanll (5 glulall sgtiall i) any Jaill Joany Lo s Cildaall &gl (i (3) WSSV Ll g 4 Abalal) o il

Ay s Aled 0e et Gl el Ad 3 )



(amall ARY ap,S 1A (e Aibeall ciliiall Jlatl dpotia Gy Lt

B

15 o o ol i
b Lol 13] e aay S

P
Jas sl
ol gall
oYy

i Sy St
AL

ERTEA [ O JO 5 AL
C._)Jlt.uj."u_,‘.-

Jorl gl 5 ol T SZEL1 QLN gty S8 T3 il gl o o2l il Gy At K
b Alualal) cila gl g £ 3ad) g ul ) i i Badly g 3 gatall jrale ¥l g Bl ciua) gall (a piall JAL e il 1(2) JS&d)




(sd) AR) w SO T e Ailaal) il st Apuaia 5 Ll

Ciljaily (33als yuiS sliadly olsT) 2( -Y) JSaD

~cial sall 5 peale ¥y Ll ASUE o) sell (558 ale Ll s A sell (g il Cldia
Storms & Tornados)

a5 ) 5 2Ll e (S g o gle Lal) cilia 3l Aladall ilEadl 4dus 8 adaall Lo ad 3 de 55l (sae agdi S
) sed) (5 sl Cligiat agd Lle XS CRISH 56 (e g Jana g o s JS alell (5EaY 028 ) Y 5l el (o Lile clld) Coaliaal) el
LY o Aa gl ST LS Lena dpallall dpuoigl) cliial gall Jalad 288 5~ 1) (5 58 dpnonigh Aadlaall Jai o3 (g g Laale L
Gle Ll ol 8 g daallall dputighl Clial sal) Jalad e dag o 505 Al ) Lide digl) Lalill (e 138 Uiay, dilaial)
B3y byad (05 o J8 AR g5 i Lt e ol Uin Wl e |y Aigl) Ll

C_U;.\S\ dhwj c@huhjﬁjww}ujuijch_ﬂ\ e)&& CA\}AGA J.\L;}:L«@.Aﬁ\j)ui:ﬁ.l&\ R..LA:J\ A_il..ujﬂ\ SR '""\
A daplall (Sceintific American) IS el el el S5 Y1 ((Science) osibe alad) 1oblae Jie Clae 43 50 L
Cigay oo Db 1 s Al dude @lass ((National Geographic) €lil e s Jlils «(Discover) AsSa «(Nature)
Discovery ) ¢s_8 sSew LAY 38 Jie e dnalle 480 5 Apale &l g8 5 cdiliadll (38 5 (NASA) Lals A5 1Y) eladl) AUS
.u)ﬁ*—; (Chanel

‘UAJ)JUM\ PJ\ gl ) <l ;\,«Jus);@)mucu)n, Lé_mumuls 13 ) ‘uu\)u\y;,au;,uu)uw
o ¥ 8 KU sl G suaJY\dPJJ.\.“;J\)As.“.gdhsjst)Y\LQJPJJm‘;J\MQLyﬁJMASJJ\c&g,u.u}
3)1);11@%}:@»55\%@mawﬂmax:ds{‘cg)n‘ji@)xm;qﬁg\”\x_\\aé);a;)fm»jM\Lg)sq\)-wsj
A4S o Slal ddagi el dadl J gaaadl 5 480 jrall da8 0 lag dasY) da sios 4350 5 Jie e dil gl bt a )Y s e uadll (g0 Al
d);id.a\}f—j);.ﬁ\ut:a.ﬁ.\a_ﬂ\}ia_:);.ﬁ\L,LM\@\AJJJL_&_BU\SA‘QL}EJ\:\A)JJSS (ol Jsa g Ll Jon ayY)
Lo g Lgie ) Ael 5l bl o Stal aaia 3 jadl s &y sall dadladld (Y1 e e sl Lau;@gmu\ Sty Ayl
_(ﬂA_g._.S\.Lg;@CLUS\whpM\& cd_)atdn\)sé‘xcl.ul\dwY)umYJLkAY\)cU#SWJLLAwG\cMh;)m;
ST ) Gl 138 18 ) daay s sadl DAL Cayry Ay 5le LS a5 <5 Bae e 5S¢ sl (e ASpan Aliday (2 )Y ks
Alall A Y15 8 (3585 e a3 N (ol (V) lanadl Aida el () A a0 alef 8 Ciela landl Al (8 IS 500 (1
A S0 Al A oS AN (e pa )Y Alan s haall 530 Lgie sl B e Lgda (05SE A) Clidal) pania A g pusall o8 5 ALLI

520 e 5 Ja Wik Ji e Lo ladl Al Glal sl e ey e

(The Gret Air Forc — Winds,

)]




(sad) AlR) w S T (e Ailaall ciliiall Jlatl dpeaia i85 ol

Cllec Leiay assill s canad) 8 8aknall 2l oS 5 2lasSU 5 A 5l Cillanll ] Lo Jomnt ) Akl A b g i) Aiida
o Llial) o 43E (6 ade 2Ly @Y1 Gail) (5 8 Tl Y (a0 a3 (o SN G ¢ LS (59) il g 3l 5 sl 35
il dnna s ol sell RHES L3 s Loonloms Aulaall o2 5 il A8 n (S ()5 488 Y (limam g Taana ()55 &6 30 Sn A (5 )
L Jsis I8 ) o 4S 138 Jaly ¥ s e Al sl (m)¥) s (58 IS ) pally Akl s (e
Jlaall g Juall 138 olasily o) 5ol JiS lag il 48 pe Jiall 130 o3l 05Ss Ladie 5 b i) d3da i (Pressure Fields)

.62 (Gradient)

3N Caal Al (el 3 Sl caal 3 Gaall olaily =l adxs I ((Coriolis Forces) oadsisS 558 Al s S jall o2
138 5 cadll 138 olail A4l Ao juw o il ALY jaind Wams 5 ¢(ISObar) sl baall g sbud ad A of sell I 428 s o siall
.52 () (Gradient Wind) Jtedl &l S Jaal cld b el 5o g =Y b (558 (pre gl ) DA o) 56l 48 a0 Jia sk

(Rl A8 5all) Gl J g5 ol 5l AS adl) L gme J s a1 Ol s T 53 ) 50 85y GBlaty Badaie 2y 6 5k 5 (0555 )
Sl (62 (Dilual & e W) lai 3845 5 AURGL Caaad A all el 330 sl el 5 «(Teerraim) daca V1 G bl de 5 Gl
(4) dsa

Subpolar

Polar high
low e

North-polar hic

Subtropical high pressure

Hadley

53l gy By o W1 0l Gty pdl SEL Jos- 30yl Lanally bl 6 8 2yl
dpllma T e R Gl =g C e ] Gty
LSy Jlomdl 58 WL Coomd dan gy Laial] Jolad 2 10 o aad GUL Js
bl O Iy T ally Tl SL) LSl Lyaa S8 (8,55 Y Ty 5 ,0n 36 >
e 13N b o gl g s JSd2( 4) ds.m
el il Jaualis S35 a3 eyl Aaball lapasill Y o 5838 byl oy ) o) sed) S e gl sl Bae @lligh 12 ) ) Ll
&w‘dﬂh@y@}h}uﬁﬂ\ oda clalall - ) 238 SN

ol Ae oy ald i Gl )3 G 33000 g Ao sl 5 408 ) i g kel e l) o 5 3a) g olaily Ahadl) AS Al 1
& 5 LS Ol gzl gl B 55 s daaeie Claladl ol asl g elaily ()55 85 Taa 30l o ) a5 skl gl -2
Agonlly sl A e Lla i Lee Gilpall g o)
et S i Ll Cumy Agiaia of Al 500 ol Aagiine S pmy (5S35 520 ALl £ sl A m 4y rclalgall g sualed) -3
(S Tk Al 1) Aedizal) JiSU dae L) La e 5 LS jay ol s el (e duna 5435 S Lage Lgaldl
@j\wﬁﬁﬁu\al&sL}A&;ﬂﬂ\@j\}@&l\&u\gc\}@\ééﬁquﬂshaﬁg;d&q@\)hwébu\gé;\}@l\oljhwj
olaily g “;Ju.&n E)S.“ua.a.\‘éﬁé‘)aﬂ\ Jladll olasly @m\@ﬂ(8-6)uucj\)l\ e dAa.A_, s(Trade W|nd) 3...3‘)1.::\5\
Apuhadl) 3haliall & el 5 cdpia V) 5 SU Ao gll (i yall o ghad 8 Gl Bale A jad) 2Ll 5 | o siadl 380 Caal (o i) Gosinl)
52) (Nl 48 35 e ) Camns 5 Wil 50 Cansy (a1 ) iy oLl ¢ ) 5l ol
w&‘y‘y\nl&wi‘_)JM}M\J‘A&LMW&M}@M\MJJMN‘MM&MCLJJ&JMCLIJM t\yﬁ(\o&uﬂﬂu\]b
Y Jla 3 Gass Al (FEhn Winds) oo st zbos dad 5560 o giad) Jaludl 3 dpa sl 245 @lligh (444) J<all 8
G Il Caal el Wl (Trieste) i oands Sy Jedll dalidl & (Bora Winds) sl zl, <l




(sd) AR) w SO T e Ailaal) il st Apuaia 5 Ll

138 S a5 (Hurricanes) ralel) g Caal gall (e AT g siday | avsll bl o Leilalia aal (Thunderstorm)

(56) (55) (54) Lsg_@\ Loadll 5 W) s < (Cyclones) s cilal gall RO IR <t (Typhoons) ¢ s&tll s s [COPW
(58) (57)

Oan S &l SN S o) ) Ay e Lo sda s ((Tornadoes) st s alilgdl cilal sall ¢ 55 sa 5 1 j0a SV g 5ill i g

vie JSEH Cilal 9o ey plall s caba s B 5 5 el e ol @) DA ()W) e 0S5 A s ¢ maleN g 2Ll &l S
Jhae Y113 S LY ) el eda Jaai Lavie 5 ¢ pad gl @l Aag IS8 ) Joad b Tlias) 25580 (0l oL

Tl Jhuar delu/aS (100-30) ) daaii Ao pas o (300) s> il Hh8 3B e 585 Jlac IR (e dy s paall Aahidll

| d,)sj sLI/e 100&}5\ ‘;\ L@.;IJ@)»MJMLGy\ TS “—’L“JJ ﬁ)ul—sﬁj—uu M‘ al.;.:l_l&_!\_).m)s.\s::dr— ‘;\ JL\A\ 3de (e
a\;&).ha\.&:‘)” 0da dS..SﬂS ‘&\}Lex— g_a\Jo_).\.\Sé\J\_u).\AA.\a}st.uu\A}\ ‘dlsul_'410 ‘;\ d.a.\\.@.k.\;.q}u\jﬂ\ )SJA U.U.L’.;A\

OSar Y il dlld e el 5 e o Y el s ) IS T gene Laili (95 e gy A (3lalia il Lo 3S i

Led et ) haliall 1) dse (S Y jpal 5 V) Lghsan 5l

oyt Y 1 yneni J< (Tornadoes) Gl & bl e cpilila i) ga (el g olEHl & g Ao el ALaAIL o yay Lo cllia o W
) en STy Ay sal) Qi) yaend (3 o8- 3A8 Jall

u_U}a}uw\.\s‘aw‘_gﬂ\}u)umﬁjajl.@_cy}cb)nt\}\y )u.c‘fuy‘ h_i\.A.\us.\n LSJLG-AA‘)CL‘)” oduwul&ug_e)uudm
Sir Francis ) 1805 sle &jygdgn (a8 paad)l A gal) gail 0¥ Aty ) 2y a0l lalal 4 (Beaufort Scale)
adly g Jalall arilld Jaseall o) sell o3 (58 510 o) 5l S da syl o5 Al I A jiall Aa all 4de JaaBly (5) Ji «(Beaufort,

(58) (57) (56) (55) (54) (1 2) Az all wic 5 pedall juuale V) g caual sall ) 1388 5 5 Y1 5 g sill a3 500 Jaws giall ¢ 5]

& | BeaufortScale 0 cam

Chimney smoke rises straight up

1 Light air

1 - 5 kph. Smoke drifts gently.

2 Light breeze

1 ﬂ
S ] 6 - 12 kph. Leaves rustle; wind felt on face

iy
3 Gentle breeze

12 - 19 kph. Leaves and twigs on trees move; flags flutter.

4 Moderate breeze

‘I, 20 - 29 kph. Small branches move;

n

SV ey 1 el s
ple O gy il A a0
- s «a22C, (Sir Francis B:m(on)‘.u-n
9 4-S4moh 10 s6dmoh 11 6+72moh ket
Beaufort Wind Speed

5>
>
-

[¢

Seaman's term Effects on Land

number (mph) - paper blows around
0 Under 1 Calm Calm; smoke rises vertcall. 11 5 =4 7 5 FreSh breeze
1 13 Light Air * [ smoke drft indicates wind direction; e b Anemometer ¥ @l 30 - 39 kph
vanes do not move. «_3 C'J" Small trees start to sway,
9 () Light Breeze | Wind felt on face; leaves rustle; sanll 14 [J);'"

vanes begin to move.

‘motion; light flags extended.
40 - 45 kph. Difficult to control umbrella;'arge branches moves®=
Moderate ‘/// Dust, leaves and loose paper raised up; h

3 812 Gentle Breeze ;-" LOmVey San (higy i 6 Strong breeze a2t

4 13-18 % S
B smal branches move. A
izl 7 Near gale 51- 61 kph. Whole trees sway, J-actiu
5 19-24 fresh Breeze J// Smalltrees begin to sway. P Y
8 Gale 62 - 74 kph. Difficult to walk into wind;
2 RN > Large branches of trees in motion; twigs broken off trees.
6 e Stiong Breeze A 1 isting heard in wies. 9 S ) |
7 32-38 Moderate Gale — T .Whol:;imcsin_m\:ti&n;r?sidsmu&lt evere ga e
— A ORI ARISC e W 75 - 87 kph. Small branches, tiles and chimney pots
3 39-46 Fresh Gale ;\/\-( I::g: and small branches broken off | plown off. - ’ L
. i y ( 3 2d; trees blown down.
9 5k StongGale |+ g:;w;nt;:;umcm;fl;samagemms,sm 1 O Storm 88 -102 kph. Houses damaged; trees blown down
< | Seldom experienced on land; trees 11 Severe Storm 103 - 120 kph. Serious damage
10 55-63 Whole Gale |SSSRESEm | ohen; stuctural damage occurs.
1 64-72 Som * 7| Very rarely experienced on land; 12 Hurncane More than 120 kph, Widespread damage
7w | usually with widespread damage.
X Hurricane : A £ i i MR a o
Violence and destruction.
12 73 or higher o olence and destruction M‘-ﬂl‘ ‘\A N cL' | OJ..uJ UJ‘,Q‘,:..O U‘l:"“
= w e a - wp vy w
® el Uiy e 0y 20 e T
© Transparencies To Educate, TTE by « TRANSPARENCY ENCYCLOPEDIA VISUAL GEOGRAPHY " £ - Lo

P

Sl adh Alls Badly Al decll) o gila ja gl ok (bl Ao p25 12 (e ¢gSall il (ulila (i 1(5) JS&
Badi (il Ao 05 12 (s (g8l gy (e (g8 L), e Y1 lae Yl Alla (b (g uball 5 AY) cila jall A Lgdgaal (0a

10


http://en.wikipedia.org/wiki/Francis_Beaufort
http://en.wikipedia.org/wiki/Francis_Beaufort
http://en.wikipedia.org/wiki/Francis_Beaufort

(sad) AlR) w S T (e Ailaall ciliiall Jlatl dpeaia i85 ol

Ouliall 5 A clajal B 2 pal) s J g g Badld g daalil) ) el Badig Ay ad) LN Alla B Widaa Lgiila i g 20 )
Juad) 4l At Jlaey) Al b i

glind ) sl gall g suale W1y FLoI (sl Abas Ay gula Ll o guy Gl diliae <V gt (9(-9) 4l (6) JS&Y)

Ao sa 5 oY) ghans (e By semn (g el Lelad e gi g callall (1a 30 (3halia

pedin (o Slimb agilSlion s agl s (alll a8 cganTall Y sl all Jans s Coyimi jpeale ) e glall Cull dagh jpaale ) iias

Al el 2 (S Al Bae Ll R 1) Le 4y ahad (as agie KIS

DL bl ) geall Glany olial g i sa Lad ulalaadl 5 ela¥) e Lgild g oyl 481y (pa olalad) cui€a 28801 Cilapndill o3a
_(63) (62) (61) (60) (59) (58) (57) (56) (55) (54) e}u\ Y daliaa dLLmX sz;n Ml ‘55 9‘)@‘ U_:LS‘);\ mw\

Jan diaa ale g5 431y 3 ale 43) Cumy ey il (e V) 138 (b a gl e Lg gan oL ) Ledalas 31 (g gl ) Al Ll
L Jelall allall Jas raal (31 & s sall 138 b 3030 (iS5 Cliial go Cania g s liiaill g Sl jall 5 & gad) (e YTy sal 8
ol Bl il g e (B pilie (lesa s 3508 Ladl (ga 4l

Category 1 Category 3

33-42mis| 64-82kn 50-58 m/s 96-113 kn

Sustained winds Sustained winds

74— 178-
119-153 km/h 95 mph 209 km/h 111-130 mph
Normal ~ 980-994 . .. Normal  945-964 27.91-28.47 |
central pressure mbar| e = = central pressure mbar inHg 8
aren in the water
Category 2 Category 4

43-49 mis 83-95 kn :gf"w: , . 59-69m/s|  114-135kn |

Sustained winds 154— : % Sustained winds 210- .,
177 kmim| 26110 mPh g, 20 kmn 1155 mon

Normal 920-944  27.17-27.88
central pressure mbar inHg

Normal 965-979, 28.50-28.91 g
central pressure mbar inHg

o poled () g il
Clas polel SV~ (LS
Cleplaey L 53y Lasledy
Normal central pressure < 920 mbar < 27.17 inHg : John in the centrsl Pacific c wl:h‘:l| 'M d"’ L‘j Cli)-"
Ocesn .yL&Y‘ d.l.\:J z—'..,)‘?' 294

male¥) Bad LWl Allewdi s (Saffir—Simpson Hurricane Scale) cmssass ssblu (uliapdla culda 1(6) JSil)
e male| el aa
Gl uabiall a ALY jualed) (< e delid Sl dplall il Salld (e (e LS Jand L IS Appds 35S 4 jlac)

¢ 5e]) Cya 5 Jiiune Aina cant Cala )l 8100 1 5l oty Lovie BIAS 1) A3gidiale sa lac Vs Legalal oani Lo S alaad () (S5
(63)(62) (61) (60) (59) 3 )

Alex approaching Mexico

270 m/s 2136 kn

Sustained winds

2250 km/h| 2156 mph

&Y 5 (civil engineer Herbert Saffir) sle < ym pa Sl Gudigall (o JS 4c yislie jial (e Gis ypale V) 3ol (uld
U.S.)) S il sl juale¥) S je di (10 1973 ple el 5¢1971 ole (Meteorologist Bob Simpson) o sses < s
The Saffir—Simpson ) saled § suam pils (e cans ¢l JS3 (National Hurricane Center (NHC
the Saffir—Simpson Hurricane Wind Scale ) gLl Gidl ¢ swsase— dle il s (Hurricane Scale (SSHS)
JEY) i WS Sl Jlac) S Al ddale EVla g Gued il juale Y1 andy Gulial) |(63) (62) (61) (60) (59) ((SSHWS)

(6)

11


http://en.wikipedia.org/wiki/Herbert_Saffir
http://en.wikipedia.org/wiki/Civil_engineering
http://en.wikipedia.org/wiki/Civil_engineering
http://en.wikipedia.org/wiki/Robert_Simpson_(meteorologist)
http://en.wikipedia.org/wiki/National_Hurricane_Center

(sd) AR) w SO T e Ailaal) il st Apuaia 5 Ll

Se Jsa Ao aelia &l atd (a1 e dae ) diiale dag sacl (o Todaie ol sell 35ae 55k Ladie jlacy) (KT
SealeW s o e A Abale b a8 gy Allis Lo iy el sell (o (5 s e 3sae 4y Tudde ks ¢ e
@5&‘&5@@)&{)\.@)@‘){\3 @LA}\JJJA250‘JA‘)JSYJAAJGJ4L‘)M‘)MSJLAJU\JA\‘;Db‘).ﬁum&‘).\sy\
6(_).4‘)\2“ b&W\M\MWDmJ G\Aauas;m‘)b.\n‘s.:\)gjc.«sn dﬂu\@;‘)@i\h‘b}ﬂ“w‘)‘)d‘fl‘ﬁ
S el ¥ W15 LY (770169 (60) (67) 60) 69) 09 (9) 3,431 (6) JLY 0 LS b 2y 68 e o s

" (71) (70) (69) (68) (67) (66) (6] (64) Lilua yim G 38 5 cial] po ncd JMJM ST il s 3 48

‘;Lﬂ\.c Giaadg g patdia ) Jsat a3 Al i an ‘g_aUa.a;Al\uA‘s.:\)@\ 248 QLLIA‘;‘)L\AQ)\JM“%_“ <l lal) Al g5
UJSSJLMJ\ ‘L\l\).\u‘@é.\jé.\} M‘@U}s‘u\ c\m‘)jhd;\}u@u&)\.é\ caJM\ )MLGY\L)ALM} A_u‘);.“ju.uaﬂdaaﬂ
] oS 500 sxi ) Llals #Loll 0553 e sy el / oS B0 sni a1 olli 0 e ju Jomiy 1 e 5 52U sill (Jlad) b
S Jsi dils e S 320 2Ll e e S 5 Sl 5 sanial) LY Sl 5 Slila LIS Jse] G jen 1988 dle iy dels
(67) (66) (65) (64) Ligs yast 350 <l sll Aluan S gl Jaally s SIS Lale saniall ¥ 5l 5 LY 4SS 48 ciinal s oS 3200

(71) (70) (69) (68)

0 LS LS anll )yl llligh (183 SEY) Aiaial a5 ¢ Jame W) e J5a e 4l ol sall s il a3 6 Aagl il (0
i Adualall Iag5 ol 38 5n i Loie o S ala¥) Jland) i ()5S0 (1040 34 8 JS8Y1 1aaY) Led 53 Al ellial

e@.ﬁt_lmﬂ ch UAQ_AD @Sﬂ\ )\A;j\ Ay ehhi; obﬂ}ls.\ﬂ .A.u:‘}” @u\ )\A;j\ d);d J\.]aul_\ fs@_ﬂ 4343;3\ ug} Cacani) L@J u.uL\l\
,(84) (83) (82) (81) (80) (79) (78) (77) (76) (75) (74) (73) (72) 3 1<l yiLuadd) 5 sLall

SUPERCELL Sy l"“-"f’ Pt} What makes a tornado?

| (..v‘,‘" ul‘,.\ﬂ Jsazy
PR TR (RSN |

Lolaa e 51y 550 505 e pole¥1 JES e 5 o
BESL IR D el 5 5% Ly Sy a1 Sl LY 1

p i
Agiaall juale S paled padil) Ca ¢ glary 1(7) JSA

12



(amall ARY ap,S 1A (e Aibeall ciliiall Jlatl dpotia Gy Lt

mammabus
clouds

T O e e e R O e e T
Al ARy e S e g tar 5 Spe
EAA She (A S o Lagiag Axdlil) g dyalal) 4dl jan g Juas ) (e (oSl Jasy) sk Jal e 1(8) JSil)

+ o+ o+ 2 SSRES e P

o & ’
+ o+
* 5 conve of &

3 + sitve charge |
.y + * Sl

cloud to

precipitation

D= NWAGODNGO

32009 (LSl 5 (Axilay ) Ao g galldillas sl Ao guugall (0 38 5 o0 4 @l B A dpae ) ale) S 1(9) Jsdd)
b Loy W jeas (S Al SV juale Yl o) g L
:(Tornado{-The Wedge Fernade) Ssl juas) (1
:(Classic Tornado) das¥) (Sudlsl) jlasy) (2
Burning Man ) 4t <= L L ;(Discontinuous Funnel in the Rain) shall b ahaiiall 2adl) jbasy) (3
[(71) (70) (69) (68) (67) (66) (65) (64) 1) 4\al 7 JISaY) 1aaY ¢(La¥{Tornadoes
el Al Adaldl glaliall 5 1y 55185y 5a 4l 8 S5 <Y1 & 53l a5 z(Hurricanes) 48kl 5 sall juale¥) (4
A )y Jbac Y e JSE1 5 Hlall g 3ol <l il LBl 5 lassall 25 g aba ) e ladae 3al ) 5 LedSai sad st

e




(sd) AR) w SO T e Ailaal) il st Apuaia 5 Ll

A jpaleVlplac Wl odn ¢ sS3 Le sale 5 () s s (e )00 (35 4308 5, 5 el JMA (e L )5 i
(84) (83) (82) (81) (80) (79) (78) (77) (76) (75) (74) (73) (72) 43l Aialal) 2Ly M 5 ylaall Sea JEYVI 51 jee J bV, 1
e Jsn eli 8 sea lal g2 320 e JSIE 1 juale I A gulall g A pidal) ddadad ey (G sd SLU Q) Slac) duw J 6
U)&JS‘EJWLPAMJHA,)SSMY‘ 9@&).\4&50‘)41&‘\ L’.)“‘"‘;)*‘U)SJLG—‘S(‘“S“*LL‘“U“WL#M)“S‘ Jl.».acy\
(84) (83) (82) (81) (80) (79) (78) (77) (76) (75) (74) (73) (72) J gaf 0] < yais) 13) V) J81 Lt jpadi yilsa
K5l Jeany Lo il 5 LAl il Jla ) DA (e ALl) Caal gall 5 380N juale ) Ja0s 3] Gl (fany (10) Jsy)
umm\)_\@a)n\ﬂ 3 géall d)\}t@—!.\u}\.«.}jﬁbﬁb)}\@ﬂ)&l(ﬁk& SlIAS 5 Ledala o)yl u‘)]L;JP”L@J(de\ Jasill Vs Ads
LS.\S‘)JS\)“L\J.\\)])JJJ”‘)A\}LL_“J‘;LAJ(JL\S“\LJ\AUMLSAS-\M\‘)“MLGY‘CJJ}JULL\AL}CM“L\Jﬂ.\nj‘)“)&y\w‘)\;\n
(81) (80) (79) (78) (77) (76) (75) (74) (73) (72)4 jla 5 yarall Ly jilS (g jliac) ab5 8 8 Cilvinia s jlsall aili Jay jlaa (i (11) Jesy Wl
(84) (83) (82)

2 m._,\.vlg.’LGYI
S5, Lt by et 8
NRE RN

HUreane Tacks oo IR
LI Ciol yall )

2 a5 55500 @ 5 lenll Laay 55 a8 55 Sle slea

comale) JA1a e s AT Jraldi g allad) 8 Ly pa (3halia g Lo guils Lgtiadaiy suale Y1 cila) g Jala adalia 1 (1 -10) Jeil)
;QJUS\ J,gml&;f\ PRV

14



(amall ARY ap,S 1A (e Aibeall ciliiall Jlatl dpotia Gy Lt

Tracks and wind speed of all tropical storms recorded through September 2006 show the regions at highest risk.
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