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1- Courtenay and Davis
2- Arctic Oscillation Index
3- Leroux and Hall
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1- Grid Analysis and Display System
2- MATrix LABoratory (MATLAB)
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1- Standard Deviational Ellipse



118 Ot ST L G T Jled 5 Sleyls by Gble s sl sbay, olid il

DS S 5l ) ey o s alis S ity Sl sl ey
Sl im0l « Lol e sldial o an 53 ds S Jlasl (0L b s
Bhm e (o8 e 5 Sl (JB S 50 bl (g 25) J8 55 0SSy
XY $lajsme Olon 15308 Clathe (s 53 ) goee 33 dad 0 OLG ) ol
e olde SLls BlE 058 pWlar Sl 4 s L A Al s ey
Glawie 238 S 53y G5 e s Jled o dsls (OB sl
) Sl 5 Dy a sl Ol ey e e ol cela
:(W’Mcuj
Eme & Tme (xSlke S 50 Slasie dlowe
soddal, sl C_)'j:);Pi o akd s gl p Slass Jlas! Al
Xy = X; — Xme (\
Yi =Y — Yme
s el Gb B i &l Al

n n n n n n Y
Q. xir =3 y'i')+\/(z X =Y YR =Dy (
i=1 i=1 i=1 i=) i=)

tan @ = =
Yz x'i— y'i

i=\ i=)

b Xi}YiLSL“))N J)L))U‘Jx‘ d‘}:& Jas Z.l;-ﬁ)sei\”beué-}sb

15 500 dewls 3 glad e 3 5l eslanal b

n (v
Z(xi/ cos@—y,sinf)"

5 — i=\

n

Z(xi»SinG —y,Cos6)"
s, =\=

n



\“‘\Y QLL..-.A} K] ,‘a‘\ﬁ grjé »)Lo.f» udj‘ JL..: ‘Lfb‘f &bl.'.a &\,_J‘,-a- d\.&j}ls AR

i e

Sy 2)}3).} )l_p}) MYL.»: C)\M‘ \M{'ﬂjwi.!l.;ﬂ w)fﬂb.lﬂj;]a @Lb
g;..w‘ ol e>\> umJLAJ Al L}g.i)i L‘\A.Sthﬁ

b gy BV (a0 53) Sl ks g 2 5 (56 2 20) 0ls SIKe w555 .Y S



IOl AST L G 3T Jled 5 Gloy sl Sl Gble 53 il sbsy, ol Jow

4-20L«?: J&_wkﬁ_j&h\‘" )'lJJ)J el 634 J&.«Alﬁ_}.‘g@ O _}2" AN O
GLss e o 505 el antle Sl | 328 6S (Glazes 33 5 s sdalie
)‘ow)bw}/ﬂ_oj)}a_m‘}:ﬁ)jmw‘w;)‘}Qﬁijjﬁdwgcﬂ
ﬁl_w )‘ u.?n.:a cCJ\J_:.::Jg_,..lJ_.,o g_)lj_:a (QL’:....S[;" °_3:'j 4.>) Q‘J.:l OJTJ..Z» L;bl...n BE ]
)JH\)M&45—)'\;&,3‘)J>L3>_3)L§j<“4.54})5[.3.@.«4‘03);.Mytﬂ
Ol G 5 f Ghle (o dtn plamle sy o0 i — s oo DL (e G4
RS W PR U SN I WFE PR SRGION [P PRSI JUe L USVIW- ST Y S e GV
o=l 3 abas, BNLL Jll 8 Ll e ity f SO Gillae g 03 eSS
-wl°>ﬁﬁjjj~m)35‘-x>.)\’\"j‘ﬁ

LAJUJ—’J—:Aii Low)bw Jk{b})mbﬂ LJK.&L;}&&V" )'b.?)}
)lMJ‘H&Lﬁﬂ)bJ})zM_}:&)_’NCM‘GJ‘.}C)UUMJJ&JLQ.&)chﬁ
‘)JPJ‘J\.&A@M‘)\;J‘:\J‘ybd‘j‘jﬁb}:ﬁwlb))m)‘}&d‘ﬁlu‘)&
el o:_}a}&gﬁu“fm_gdxjjbz\u\})\O' L
&)%j@b)‘w‘cMC;\jm)U@b)wﬁgqmjcéﬂdw
Yoo 5o a3l cpl s aes BVl Sl 3 Ll gne .ol odld anlS sl
}Ub—wf‘c‘)—“’dli)'}‘j"MJA\jéj}J\Mw#f}wlc%“)d&‘bfgﬂ
el ails (Dl 5o 8las 5, VO) o S

ol 4 S o, g Skl a3 obsg, e ST s S s shieas
;-«ﬂ—n:m.‘-? ;M)dl—;ﬁ’ LA_.,&‘ ))M J\J\.’Iﬂ‘ ‘JJ\Jul:.MI‘ d,a.;; L;.\.Slﬂ k}.&u )) C,.w\
S Ol i Pla S (o3 e 5 Sl by At e SIS O ks
U\&M\M@Mj\g}d@l}@u..\_A.sv_/abl_.ij\)ﬂ_pj)mt}asm



\YAY Ol 5 gl cpss sled ool Jlo o Jbly Gbls LSl i sla 25l Y

aalsl 53 oy 3yse 315 Hler (gl 2 —Kilesls T eos3 CLAJ): S —sbogy glraiaa
Lol o3ls J:"..L“"
ISl 258 Yoo 515 (il

sbogy BV sl kg S a8 ¥ S



MY Ol AST L G 3T Jled 5 6lay sl Sl Gble 53 il sbsy, ol Jow

IS L sl oy o355 m oys (8) S5 55 45 ISl 558 You 515 s
ooy Sl pa Vo L Jolos L 30— o il s (sl B
Sl o3 iy ol 485 18 (o 8 50 B L 3T e 5D G2l
S oml o3 Dl sl e G Dlen 5 bl (e O Gl
Mol Il 51 0T Gl ol Ol yse 5 3 Ikl i (813 IS ) ol
sl 5 mal Slos el 3 3lss) s glmlr bl 25 4 o8
ez (o 5l Sl e alsg, same o Jead (b s S il S5
D I B N O e R g - R S B LI
=l oS e Do b 5T Gl s e s JUEl Jseed 3 ol
P Ut v VRN NGOV I VS S K vl -3V [V- PR | O] UUOVTGIN | B
i SLSG Ol s s — Jlend il js a5 G 018 e ol
Lids La o e ol 5 ol o3l B Jlod a5 £0 Y0 (gla o 0 53 sbss,
ol G B 5l il gleals ool dns S il ola 50 e
s ke 53 Gl Ikl sz 55 Ol ) 558 SIS ol ol esls OLLS
Slab ST os, S e edalin asslon aan Jlyl 3 wlib G5 03 el g2
Llodys S wbly 5588 O 3 e SIS i @ by
Okt e 3l 0T SISO L ail S S paS s o
D s ol g e sdaline Oliams 5 OLedS 515 g im0 LSS L Ks glaib
AN R s WIS (S Ol S 6 s S5 55 8 Sl
53 Ly s 3T Jla s sy Ern LSS gy 55150 55 a0 ol i 30 Jloit s
Sl =, D3 el mlie o Soge Ol 4 = Gbla al 315k 53,8 Jas!
Il 3 3Ly s g5 S Vo=V Gl 55 0 Sl (GloliS ol A5

M@Nl)wdsjjjd)\ﬁjgt&s;ﬂé;)l} s w a5 L3>



\YAY Ol 5 gl cpss sled ool Jlo o Jbly Gbls LSl i sla 25l e

sl 5558 500l s dled 5 (ol ol Sly— VU ol San) sbas,

Yoo 55 5 OF a,lhbal o 5 sbsyy G sls, &l3, sl 8 S
ISl
ISl 2K ¥ 515 (o

31— e sl L (0 S0 ISl S Foe 515 55 35kl s
e s ) L Ol 55 S s el al slael OaSL G5 B iST e s
s 2l oy 28 kb 3,5 o 50 oS sbay (G s Sl S 55
St GOl Sk S0l 5 el S5 ISl S Yo 515 0
S ok 3 e St (5, el blinad LB i pl 3l assles ol

Ll S S Ay 53 S T 4 S Joled Ll
52 0Lagy GG Sl is S S0l el SSE gleaidn 5SS 5 55
el oalag 55 G 53 alang) s G5 p 58 el il J puad
Sy 2005 52 (Bl 21 S5 At 8 355 e o Ul 55 s (6515
I S s 3 e 3l e 1 5508 Jled g ks
g5 0l a5 L Tadad o 555 e edin L eV Sl S e G 0 e



WO Olpl p ST L W 5T Jled 5 6o, 5l Sbly bl s ohlciar sbag, olad Jubou

ol gLy ol slis ) iS55 Ll e O G 55 5 Jl 3 oyl ol

.njfc%l};}»))i.s;.)j;;-:\ib.u)s

For 3l 50 O Ikl el 5 3bag, A slas, iy, Slsl 40 JKS
ISl 5Sa
ISl sa b0 515 (2
Slaz 3 Ve 51 e Ol b jlilid pan (U IS Kl oK £0r 515 55
el S5 ol s o 8 s 4 38 s LB e b S
OF ol a5 33,8 oo sdalin ailate o Gy 3,0l oy 53 (o g
o8 53 5ba g, L Slsls doon Ar Ll anl sl Olslidl B bl G2

CM‘ 03l C)Jafﬁjﬁ BE add



\YAY Ol 5 gl cpss sled ool Jlo o Jbly Gbls LSl i sla 25l "W

Err 505 03 OF 3kl o 5 3bs gy A slds, &35, Slol -1 S
S| COM PRIV
Il Sa 000 515 (s
Aol g Il i £o e 515 les 55 (V ISKS) Il g 000 515 s
o2 b s Sl B S 3 ao e e s V0l e Bl sl a

s 0 QLS o | g ol

000 315 53 OF s, hliel oy 5 3bsgy Giwd slds, Bl3g, Slsl 3V K&

S| COM PPtV



WY 0l ST L G 3T Jled 5 6o, 5l by bl s ohlcir sbag, olab Jubou

5y e Ol O 8 4 Culg 5 S Ol s Ole 515 ol 5 S5 sba

535l A 1, Sl g gluaab 5,8 S oo L 5ES B2 slaglaens
DS SH G Aol wals Sl s 2550 Sl 505 4 Cod SISl 55850 00 515
T d o 2050 Ol A5 Sl ol Sl s L Ll s 2

edls Aal s el glaeduy (6 i 6 108 5 4S5 el 4 5 L el e

S o

4S ol ol e candllan 3550 Al 3 Sl 3L s, Lo ge oSl s
o Wt el 48 S 18 el i 0 YO (5 e I s ol s
3 S 5 s Ol o o Shs Jlad s e a3l s abml
o 5 el 63555 4L 0T 53 &S —slags ke Je a5 LS
“ = Kem Lls 5 3005 5 Sl e s VL 2 S Gl anes g
(g Al 53) Ol ml O b0 o 5 Olis o 53wt ) 5, o0 ezl -l
Al axdls 1 108 5t o i

il ol Bl ity oS als 0L sba s, Sy Slel ey K b
Yo Sl s dlabge b e Jle sl Yo L) asps0n s SRS
S 5 e ;K0 g2t 85 15 el s Sl SIS S
WS lailie 53 oyl s sy sty el 22ls 3525 S sl L i
by adaie Gl DLe 35 dal s 530 58 e o gems Oler (LS oS 5 A
S plomlr 0o (T) ) b \u‘ aeilor s JUE) s bl
N W PO OO g N g N P PR U (E T W P
L el sl YL 2 5 ol 5 05 53 el sdalie 5Le (Y00A) "o
Ve O 5 ) Slaxadls ailas ol 4 Lol 5L Jlis) ol

1- Lee
2- Moon & Lee



\YAY Ol 5 gl cpss sled ool Jlo o Jbly Gbls LSl i sla 25l VA

s Sslean (g ple 5l e sl sl Ol 655 0 5 o (15 o
ol 55 ol sl > Dl s 5 Sl 5 Ol S )b sl s Lo sasis
S 608 Ol s O gl Sl Gblin 5 syl ol 0351 4 58 B Laslas
SLky s Lo pasn cdlad ol b ol b das e 55 Ol e 5 L 3T e
el 5 BB sk pled o )

Jloms bl o 1y slinsy ol Clled 5208 5 skl gy 5l Jols il
s Bl gSa Yo 515 5 oS gla S wdas e OLES o 4 0Ll s Wl
La 31 b 5 aas oSG 53 0l 5 ol o w1y Ol 12 (S35 2 (om0l (2
—an il Sl g LK ol al w8 S 15 an s ke o
sUsss ol clled 5 0LE o § 85 580 ol s e 0L 1 s, S,
el o3l 13 R s e | Ol s Sl e S S35 4 035l Oyl 3

I 03 ot G a5 o0 S slite Sl b 53 (a1 6
Ol =l o8 03 S imly ok 5o slns,y slis )y 4SS oe . Cnl bl
Ol ey JSalysia Yoo 510 ol 5528 5 O Sdlad 5 035 558 sae
S 53 sb 55 ates st Bl S 3k 5ol old alS (g Kain
f b5 fad glres S Bl 5l OliS —laiS w5 skl pan b Ol ses
2 Lo pasin iy glais pl 2503 535 g 5 oo s bl o s
G Sl s el 4l 3 gad Ol 5 O 508 Ol S g 5 Ol 55
= ST Gblis 53 alagy b 5o 558 e e ST nl 51K 8 s 4
Shdeas 513 50 o 1 o 0l Lo gasie 0141 555 0 (18 L0y e
Gladlane 53 ) San 5 ol by o San b en GV S5 635 45 ]
Lol sdady g 585 5bos,y ea)ls g oo b ole Qbbb il S5 cosb ), 36 o
S o LS addas )



N Ol AST L G 3T Jled 5 6lay sl Sl Gble 53 il sbsy, (ol Jow

pbe

(el g LSl b8 b OLL Ll l g5y 3L, ((IY00) rul Je ol 5
Ol oKl

‘e 5 Arcview GIS L g lel Jdoss 5 020 (OYAY) o Sls bgos 5 J
35 e ol ils DLl adoe s e oy d B O s 31 e L ke
Ol Ol cxen

Ol gl Ay gbales b0 Slis  BbLo s oo (V740 (e sl Ol
VYA Law AT 5kl olél g Sl dellss

Smder (3815 (WYY (Sdas (e 5 Azl dums dazes ol B (OO 5 g
f dlw (ab Lilanr sl iass Olal e s osle sLes 58 slas,
A4-NY0 Las A ol o 6l

G55 Wy Ol s p 6l ol o HLid o (VYA 33,5
Ol e o 3 o8 (ol @lB1 20) S b LSl

53 JISly 550 000 s sla S Kty s s OTAD) sl e
VoY as 80588 5 lad s Aoe VAT -YAA0 G55 s Wl sl

sbsgy Caadse Jdod (VYA (G155 dblul (6 S e o s (Jooloslse
(s (sLisle S 5 ool sladlul ) 5538 e sk slaalila b dal; 53
TYA-Y0N o OF by a3k 6553

2 sy DLl (bt pa s 5 d ol (OF0) (ulepdle (o B3
RPRAR

A Lo (YA (ol o33z 3 ez sn (53051 dmn 5 03T ( Sk gm (o35
(Sl oo oo Lallad i 31 5 Ll () sl JLid lad

Y\Q—Yio L\ ;)Lq.:: 4\?’3)}5



\“‘\Y QLL.‘-.A} K] ,ﬁ\g‘ gr}é »)Lo.f» udj‘ JL.n ‘LfL‘L? &bl.'.a g;llt‘.ﬂf"' ‘_ngU&}ls \Ye

abolL Ol ml g5y Lasla g,y Lol Nl o) ((OYOV) (L e ‘)ﬁv.b&
dams g S 2l ) d s lataly Oblal ¢ culidl pa Al ] calid)S
O o&ils Lol el 5 il
(o il bl sl Sle (O0¥AG) ( Slode Jslg Lo jtims ¢ LIS
Ob,e
(o K ga iax 5 (Ul ) e 6,5 laa 5 OF dOYA0) i g ceS
e o LE
Sl s sl AU S oz 0 OYAE) (05 53T ol suds
o2 Mlad (ol Olids 01l 5o 3 ke Sla ik g 585 53 SGls s
ARACARR
o5 ply oK1 Ll a3 ezl Sl (A YVR) (B o ool g
Sl Hlis S Ol ks ey (ATAQ) (L Bolo Lo e (disee cazl
AN e WY sl cnn 5 5 LBl a0l ) g ded alias gla 5L s
AY
Slos sbaesl JOTYM) @l50050 s 555 el Soa b Lo ile ol dens
ool s Wlmde SAS 2 (6 e DL 5 i S S SV
MO as b siled 0 s b 5 s SO Alms O
Olpl Jead oxs 53 Dbz 55 HLid DUl g sy dVTVE) djag cosl 36 5l
O e w5 o801 (o) el S= s Ll a6 S5 Wl
Abdel Basset, H. (2001). Energy Conversions of a Desert Depression.
Meteorology and Atmospheric Physics, 76, 203-222.
Archer, C. L., and Caldeira, K. (2008). Historical trends in the jet Streams,
Geophys. Res. Lett., 35, LO8803.
Baldi. Marina, Giovanni Dalu, Giampiero Maracchi, Massimiliano Pasqui,
Francesco Cesarone. (2006). Heat Waves in the Mediterranean: A Local

Feature or A Larger-Scale Effect?. International Journal of Climatology,
Int.J.Climatol.26,1477-1487.



) Ol ST L G AT Jlad 5 Sl sl bl bl 53 iz sbay, (2l Jubow

Eicher, T., and Higgins, W. (2005). Climatology and ENSO-Related
Variability of North American Extratropical Cyclone Activity. Journal of
Climate, 19, pp 2076-2093.

Hudson, R. D. (2012). Measurements of the movement of the jet streams at
mid-latitudes, in the Northern and Southern Hemispheres, 1979 to 2010,
Atmos. Chem. Phys, 12, pp 7797-7808.

Krishnamurti, T. N. (1960). The Subtropical Jet Stream of Winter, Journal of
Meteorology, 18, 172-191.

Lee, Y. C., Xun Yang, Mark Wenig. (2010). Transport of dusts from East
Asian and non-East Asian sources to Hong Kong during dust storm
related events 1996e2007. Atmospheric Environment 44, 3728-3738.

Leroux .S, Nicholas, M., Hall, J. (2009). On the Relationship between
African Easterly Waves and the African Easterly Jet.

Moon, Y. S., Lee, S. H. (2008). Meteorological guideline for forecasting
Asian dust using WRF (Weather Research Forecasting version 2.2) in the
Korean peninsula. Extended abstracts and workshop presentations for the
8th WRF Users’ Workshop, June 11el5, 2007.

Rodionov. Sergei, Raymond Assel, 2001, A New Look at the Pacific/North
American Index, Geophysical Reserch Letters; Vol.28, NO.8, pp 1519-
1522.

Saha, K. (2010). Tropical Circulation System and Monsoons, Springer
Heidelberg Dordrecht London New York.

Seager. R, N., Harnik, W. A., Robinson, Y., Kushnir, M., Ting, H.-P. Huang
and Velez, J. (2005). Mechanisms of ENSO-forcing of Hemispherically
Symmetric Precipitation Variability, Q. J. R. Meteorol. Soc. 131, pp.
1501-1527.

Strong, Robert Davis, E. (2007).Variability in the Position and Strength of
Winter Jet Stream Cores Courtenay Related to Northern Hemisphere
Teleconnections; Journal Of Climate; Volume 21.

Strong, C., and Davis, R. E. (2007). Variability in the Position and Strength
of Winter Jet Stream Cores Related to Northern Hemisphere
Teleconnections, Journal Of Climate, 21.

Woollings, T., Hannachi, A., Hoskins, B. (2010). Variability of the North
Atlantic eddy-driven jet stream; Quarterly Journal of The Royal
Meteorological Society, 136 (649), 856—868.

http://www.esrl.noaa.gov/psd/data/gridded/data.ncep.reanalysis.pressure.





