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SEASONAL CLIMATIC VARIABILITY FOR THE Keywords: Climatic Structure, Jeddah, Ji-
EASTERN RED SEA COAST IN SAUDI ARABIA zan, Yanbu, Alwajeh, Red Sea, Geograph-

ic Season, Climatic Analysis, Advanced
Statistic, Seacoast, Factor Analysis, Clut-
Umm Al-Qura University, Geography er Analysis, Analytic Climatology.
Department

Abstract: |

Considerable data for the period January
1986 to December 2014 is available from the
Red Sea coastal stations at Alwajeh, Yanbu,
Jeddah and Jizan. These stations, managed by
the Saudi Meteorological and Environmental
Protection Authority, are regarded as principal
meteorological stations. Taking into considera-
tion the climatic stability at Red Sea Latitudes,
the start and end of the "Geographical” season
differ from those of the "Astronomical” sea-
son, which are governed both by the winter and
summer solstices and by the vernal and autum-
nal equinoxes.

This research aims to determine when the
Geographical winter season occurs on the
Red Sea coast of Saudi Arabia. This will
help in developing tourist sites on these
coasts. The analysis of climatic data will
enable the outline of the climatic structure
and progression of the Geographical winter
from the north to the south Red Sea coasts
betwee n Alwajeh and Jizan. Finally, this
mathematical analysis will highlight the
importance of climate to tourism on the
Red Sea coast in Saudi Arabia.

*Dr. Omar A. Alharbi, Phd University of Wales, UWTSD, Swansea, UK, in Coastal Engineering, Geomorohology
and Remote sensing, Assistant professor at Geograph Department, Umm Al-Qura University,

email: hazmi_oa@hotmail.com

* Prof. Jehad KERBE, Professor Department of Geography, College of Social Sciences, Umm Al-Qura Universi-
ty, Docteur d'Etat es Lettres et Sciences Humaines (Physique Geographie), Docteur en Géographie, Université de
Bordeaux, Institut de Géographie et d'Etudes Régionales France, email : j.kerbe@live.fr
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KMO and Bartlett's Test (All Station)’

Kaiser-Meyer-Olkin Measure of Sampling .769

Adequacy.

Bartlett's Test Approx. Chi-Square 2,950.567

of Sphericity df 66
Sig. 000

a. Based on correlations

Total Variance Explained

Initial Eigenvalues” Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
% of Cumulativ % of Cumulativ % of Cumulativ
Component Total Variance e % Total Variance e % Total Variance e %
Rescaled 146698.883 52,068 52,068 6.020 50.167 50.167 5634 46,952 46952
93643.458 33.237 85.305 4.163 34,696 84.863 4549 379 84863
19050.345 6.762 92.067
8155.966 2,895 94962
4187.119 1.486 96.448
3681.884 1.307 97.755
2698.290 958 98.712
1517.307 539 99.251
1106.404 393 99.644
569.664 202 99.846
287.317 102 99.948
146.801 052 100.000
Extraction Method: Principal Comp ysis.
a. When analyzing a covariance matrix, the initial eigenvalues are the same across the raw and rescaled solution.
Component Matrix™
Component Plot in Rotated Space
Rescaled Mars
ec
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Extraction Method: Principal -10 -05 00 05 10
Component Analysis. Component 1

a. 2 components extracted.

saaYl jadt cilasa 4818 ailadd A I <l jalt Julad dadl -4 S

Slegems Aal 0985 Jlaol Sl uglo Il el
O xSy i€ 1 ools by cange Gle B
Dol W1 (@5 Gy LS e B (455 @ pglal oy 5l
MY allazmll g ladll aladl ol 3590 e
g JSU dal yaad! doleug !

F(0 Sl ) dasl yea¥ L, LS, Julos

S o e 236dl O b punnds 4ol £S5 el
CRLall e 8 i Il (ye FAO Ay

YV Gl (V) gald] o=t

@ ISy & poed) Ayglo ) A Ll sllazell (120 55 (0
il jeil 2 ool adill 30k (e GlIly s
2 Al ey ous e IS cillamll dulyud JLasyl
Aazme JS A I @S pall Glalall Jloill il y2s
0 JSall (e dagll oigd Aunlill JISAYI quesal @3 a3y
Sllanell 2018 il yiee Ol Alg3 ! g A JS) )
Jeladl Lea oiendy o oo e Galiall ypunds cnd
iy g1 S Jalally o)yl Jaladl ga g2 JoY!



AV pai 0 LAY (e o0, AVA ulaid |
A il (AL Jelalt )ZOLT A8 L o g
A LSO S PRIV S LYV PURIC AL PP
A0 A ey (AL Lolall )AULS A8 X Co go
VY g Guske o, ATl ud e, AVl

calizen le Hgedd) cilandes r Jledll Gusliad) das My
L2 3,85 Galaudl (gogaiall Julowidl 30 pa sl 5glontl
33929 Jo sLea ¥l o dadd Gl la 1aag podo Bl
TR P A RGPS {LH] IS T PRTRC PRECIR (R F-IN |
25680 1259 el e Sl Lssatall Jgumall 5lS
O LS agaiall Aa el m3lin dwlnl Jpmidll Sl
e rgidl 12a sl ol Y 09T ae galag ol 4l
e Leais il dnladl aaall Hlael aus (ailas
2 1amg g8l + Y0 L 3dle o Jo¥1 Jolall
Lpailinze, calizs il ALVl Hsedll Al 3axm
LS cre Gl ey IS Sl sebowy 53V ale e
O saazll A litl LglSlag dal,all Hsgad! ldlus!
Sty Js¥ aadll Slaladl gomall Sle Fyglayg 351,
5l wasi 2 as s o 2 sl il yall o el
Al 3 palee Jatiieg 3Ll La ol ol LesLas 5l acey
B 240 jandl Jgmall 2

S (VIS ) B ;ga ¥ Bewnt 1 OLS L Julos
Anzes po Gl Ll o Alaee 49l Viad) JSEIN 2 g0y
e oseddl e 2 ALt SLgd Houn Gla Led o
4 jaatll 35031l Aol Sl o Y1 aalall sla¥!
Sle Busd el cisls Aeasid! @l pal! Gating
e G RN bl e AV Y| (a1 (9
Az L eomtl Ll bl cyn 784, A 5ladia Jo¥1 Jalall
Sl o ST ol o S 5l |y 0)g aud
dluy cage Gle Jpmdll jgani slag VAL A Ay
oo Componentl _Js¥1 28,1l delall ols L
3oLl (e 3L Hseddl Ley Guad Ul sl pad) A8,
&l gsitl fies Component 2 aslil 4,41y
ey ety A gl Haa Hagall A Ll il asls 1!
ALY el I A uil
D3¢l B pa g Y S 5T IV Jaladl Cnga

Buglo I paSliasdl Ol e Lea 7Y, 14 puds 25051
CnsS3 2 Al ) pailasd! Laiealy Cola aagll 2
PUSE-RUINLIVINEVL (F: [P IPRE TSV RERVIVENY
ol LS Aglolall glond | o 5 9@l
sseslt Bigenvalue @ el cus g ¥ jgmti v ga
G¥ox W) e sGh LeSogmll 1hg Alas Ll
C NG (e o A0 ) Ludaad o ,40) LugisT o+, a0V
cAAY Gusle A0 ey BN Haadl o ge
soll AN ol AN iaBel o AAY il e
Jyemd 3,58) (gagaiall Julowill m3l0 aS5 laag o+, VAY
O ) e gazell Gudd Gle Jpadl @ oo < (429l
2 058 (e iy Bl ea My 3Ll ea
pady cdoll uad 2 4l W L) Hsgddl pe Gl o o
A Blail aS5d 4 81155 2851 e L e Lol
e 1389 o yalg radgd gule AIETYN Hogill degama
ol 33 AT o lgrald AL o152 ol Lle dia
dipl Gle ey GIEGI puy Jend 35250 jua oYl
a0 58 sl S ya GILED) el salag

P (VIS ) pr ;Y et 1 SLS A Je

BN o 2 A I LS Judod il j3ma pglas
2oyl cllama Bl e GlIXSy dasll e sl
3929 Oy adl] SIS ey Galidl Jgasmd! oo iy
bl (780 AT i e Uil &y il 0 35
A iyl s W39 Jalgall Calides o syl
oS ynil) bl e 8T, AR ity cald SI9N1 A8 1
SLae¥! e 1aaTy Ve, YY TN ZYA, 0 Asll
CRLl (e A0, 00 yuuis Aty VI oS Al ald
Jasg @I a8, Jleal HISLYL oIS ads of 5l
Al UL oSy callanll Bl pe 3o py @il y2e
Lol pe g Hgialt 301l 2alil @uall bolayl Joan
Joaantl ) AILEY el (sl Adle @b dga 9 (i 450
oo Lebo Lol Adle Als @ s 1L (1 gl Jau]
LIV yggall 1 lill aea¥l uSs Les 20l 28,1
cais Loty Lgilol 350 bglas le Leilsin Yy auid
LeS 2l 28,00 Gle Bile dols @3 5Ll 5gedll
o
CAAY (¥ga (JaY) Jeladl ) T¥I S, i ge

YV Gusle (V) gald] o=t

1

Vi



VY

ol le yaed Joa.l jagl gyl Jalgull gyl Jgunall (g 5 giliall yga sl g i jga

3,3 dama slga 2ol

Agage .l fiyyell ASlggll &

{ ALWAJEH }KMOQ and Bartlett's Test’

Sampling Adequacy.

of Sphericity Square

Kaiser-Meyer-Olkin Measure of 535

Bartlett's Test Approx. Chi- 1267.444

df 171
Sig. .000
a. Based on correlations
Imitial Eigenvalues® Extraction Sums of Squired Loadings Ratution Sus of Squared Lasdings
% of Cumudativ % of Cuamulatiy % of Cumidlatry
‘gmuuu Total Varance % Tadtal Variande % Tofal Variasnce %
Rescaied 1 | 158374 .459 53ATH [=XE] 58 FIETH FLETH 5178 [ERLT] [ERL]]
2 BIBXE A58 J27 B5 198 4. 704 o RE- ] BS.182 5044 [rdesl] B5.E2
3 20803690 7130 2418
4 12442 BEH2 4289 S ET4
-] ST BO8 1.844 Lo 21] ]
¢ 4032017 1300 T
T 180237 055 53 953
] BEN a3 3 934
8 man 3 99997
W 8235 a2 93 999
" 1.762 ] 3 ¥
12 1,640 oot 100,000

Extractien Method: Principal Compenent Analysis.

& When analyzing 3 cOVAMIENCE MATrix, the initial skgenvaluss are the Same 2Cross the raw and rescaled solubon.

{ALWAJEH} Component Plot in Rotated Space

Rotated Component Matrix®

1.0 Deco DM
Rescaled E"’F“b — Qﬁpr
Component Jan Mo May
1 2 - o
Jan - 187 Ta2 .
Feb - 168 Baz2 o Oct
Mars 020 893 E ) Jun_ “Sep
Apr A16 a1 2 0 i
May 645 s13| § Aug Jul
Jun 885 oz3| ©
Jul 857 - 055 -
Aug 501 -080 et
Sep E: -5 - 006
Oct 281 A37
MNowv 381 B A0
Dec -0E4 290 T T T T
Extraction Method: -10 05 00 08 10
Principal Component Component 1
Analysis.
Rotation Method: Varimax
with Kaiser Mormalization.

a Rotation converged 1 iurks 43 o1) dlana ¥ dseani 1 il sall Julad il A 15 Sl
$2014 spacwd N 1986 sl (e Baall Ay gh 1) 4y 51 alh Gailiadl)

in 3 iterations.
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{YANBU} KMO and Bartlett's Test’
Kaiser-Meyer-Olkin Measure of 599
Sampling Adequacy.
Bartlett's Test of Approx. Chi- 1,102815
Sphericity Square
df 66
Sig. .000
a.Based on correlations
{Yanbu}Total Variance Explained
Initial Eigenvalues” Sums of Sqi d Loadi Sums of Squared Loadings
% of Cumulativ % of Cumulativ % of Cumulativ
Compenent Total Vari &% Total Variance e% Total Variance e%
Rescaled 1 106626.609 48.311 48311 5628 46.899 46.899 4441 371.010 37.010
2 82127.514 aran 85.522 4638 38.651 85.550 3.589 29.911 66.920
3 22596.106 10.238 95.759 1.238 10.316 95.866 3474 28.946 95,866
4 5115.063 2318 98.077
5 2839.354 1.286 99.363
L] 870.792 395 99.758
7T 270.535 23 99.881
8 152.785 069 99.950
9 70.060 032 99.982
10 21.758 010 99.991
1 11.318 005 99.997
12 7625 003 100.000

Extraction Method: P

2. When analyzing a covariance matrix, the initial eigenvalues are the same across the raw and rescaled solution.

C

Rotated Component Matrix”
Rescaled
Component
1 2 3
Jan -083 000 976
Feb -105 201 966
Mars -102 667 714
Apr 292 918 199
May 423 819 m
Jun 932 .288 114
Jul 982 093 -.092
Aug 978 049 -096
Sep 974 194 105
Oct 625 699 -080
Nov -025 913 J66
Dec -138 367 909
Extraction Method: Principal
Component Analysis.
Rotation Method: Varimax with
Kaiser Normalization.
a. Rotation converged in €
iterations.
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KMO and Bartlett's Test {Jeddah}®

Kaiser-Meyer-Olkin Measure of 534
Sampling Adequacy.
Bartlett's Test of Approx. Chi- 1,220.954
Sphericity Square
df 66
Sig. .000

a. Based on correlations

Total Variance Explained

Yo

Rotation Sums of Squared
Initial Eigenvalues” Loadings
Yo of Cumulat Yo of Cumulati
Total Variance ive % Total Variance ve %Yo
Rescal 150054 .1 56.665 56.665 5.800 48.400 48.400
e 81742.62 30.868 87.633 4.700 38.800 87.200
2203265 8.320 965.8563
6629.492 2503 98.357
2364948 893 99.250
1301.530 .491 99.741
425.575 161 99.902
186.939 071 99.972
50.554 .019 99.991
15.000 006 99.997
6.880 .003 100.000
715 .000 100.000
Extraction Method: Principal Component Analysis.

a. When analyzing a covariance matrix, the initial eigenvalues are the same
across the raw and rescaled solution.

Rotated Component

]
Matrix Component Plot in Rotated Space
Rescaled Mars
1.0 Feb © o N
ov
1 2 o Dec o r
Jan -259 554 S
Feb -097 887 OJ"'
Mars 139 960 0.54 Oct
Apr 609 63 2o
ay

May 907 388 o Jun
Jun 870 153 [ o
Jul 943 -139 5 Sep

g 00 °
Aug 929 -191 £ Augo
Sep 267 -050 8 OJul
Oct B57 A13
Nowv 378 840 N
Dec 065 976 05
Extraction Method:
Principal Component
Analysis.
Rotation Method:
Varimax with Kaiser -1.01
Normalization. T T T T

a. Rotation -1.0 -05 0.0 05 10
conv.rg.d in3
iterations. Component 1
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KMO and Bartlett's Test {GIZAN}"

Kaiser-Meyer-Olkin Measure of 569
Sampling Adequacy.
Bartlett's Test of Approx. Chi- 1,426.735
Sphericity Square
df 66
Sig. 000

a. Based on correlations

Total Variance Explained

Initial Eigenvalues® Extraction Sums of Squared Loadings | Rotation Sums of Squared Loadings
% of Cumulativ % of Cumulativ % of Cumulativ
Component Total Variance e% Total Variance e Total Variance e%
Rescaled 192742.010 51.509 51.509 6426 53.553 53.553 6.189 51.576 51576
133181.812 35.592 87.100 3993 33.2715 86.828 4.230 35.262 86828
3 23810.733 6.363 93.463
4 13246.047 3540 97.003
5 6175.247 1,650 98.654
3 4648.096 1.242 99.896
7 335253 090 99.985
8 30.252 008 99.993
9 20867 006 99.999
10 2156 001 100.000
1 1.136 000 100.000
12 567 .000 100.000
Extraction Method: Principal Component Analysis.
a. When analyzing a covariance matrix, the initial eigenvalues are the same across the raw and rescaled solution.
Rotated Component
Matrix®
Component Plot in Rotated Space
Rescaled M
Component 1.0 Dec oars Noy
1 2 eb ©
Jan -158 513
Feb -019 o972 J
Mars | 153 | 969 - At Aor
apr 819 448 May
May 856 284 o~ o
Jun 982 | -106 € °0=l
Jul 820 | -127 e
Aug 962 | -085 g 00 n
Sep 86| -0s7| E Jule
oct o2 | 1| © Jun
Nov 347 a18
Dec -017 951 054
Extraction Method:
Principal Component
Analysis.
Rotation Method:
Varimax with Kaiser
Normalization. 107
] ] ] ]
a. Rotation 1.0 -05 00 05 10
converged in3
iterations. Component 1
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