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Abstract
This study investigated the frequency of prevailing winds
and maximum winds and studied dust storms monthly and

quarterly in vystations in Saudi Arabia between yaa-and y-» -

using daily climate data available at the General Presidency of
Meteorology and Environmental Protection.

The study based on wind velocity A knots equal to ¢y m /
s, equal to yv¢ Ay km / h, is a measure of the maximum winds at

which dust storms are created. The prevailing winds were
compared to the Kingdom's cities during the seasons.

The study also adopted a classification of the dust weather
conditions used in the World Meteorological Organization
(WMO) Global Code of Synoptic Code and the absence of
large-scale dust storms on Saudi Arabian plants during the
study period. The increase in dust storms is small in most of
the Kingdom's stations, while the cases of the nebula are the
most common cases that are exposed to the land of the
Kingdom, but the difference between the increase and
decrease between the station and another station by source, as
the cases of the nebula arise from natural sources or human
resources, Industrial cities and cities where urban activity is
increasing and there are cities whose geographical location is
surrounded by disintegrated land, where they are exposed to
cases of the nebula continuously such as Riyadh and others.

Keywords: spatial and temporal distribution, dust storms,
wind speed, Saudi Arabia.
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Abstract

The study of a proper places of the tourist activities, considers
as one of the geography of tourism scope. Tourism activity is
currently one of the most important economic and social sectors
and one of the pillars of development which Kuwait is keen to
include in the future development plans.

The study aims to display the geographical, environmental,
spatial and cultural determinants; for one of the Kuwait's Islands
such as Failaka; in order to determine the appropriate bases for
tourism planning. In order to highlight the diversity of tourist
attractions on Failaka Island, the study will examine the natural and
ecological components, especially its coastal environment. Also
examines historical elements with important archaeological values
and sites, as well as cultural and heritage aspects of the island.

On the other hand, the study examines the efforts of the
government and the official orientation towards tourism investment
and planning in recent years. Finally; the aim is to reach a future
vision and appropriate recommendations for decision makers in the
field of tourism investment in the State of Kuwait.

Keywords: Tourism development, Kuwait Islands, Failaka
Island, and Geographical Study.
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Abstract

This study deals with wind and creep sand dunes in Tihamah
plain in Jazan Province. The wind is considers as the most
important climatic element affecting the movement of sand, which
in turn affects the various fields of development in Tihamah Plain,
such as traffic, and agricultural activity.

The study presents the factors that contributed to the impact of
wind and sand dunes, which have defied to natural and human
factors. More over The study aims to analyses the characteristics
of the wind in terms of speed and direction during a period of time
from 1988-2017, The study used Remote Sensing Technology for
analysis the sand movement in Tihamah plain, through the
comparison between 28/06/1988 and 27/03/2018. In order to
explain the distance of dunes movement during the above period,
as well as the distance traveled in 30 years. In order to achieve the
objectives of this study has based on the scientific method based on
description, analysis and extrapolation.

In conclusion, the study showed many results, the most
important is the growing of distance sand dunes estimated about
(12,5 Km) through the last 30 years, as well as recommendations
that maybe reduce the impact of wind on the sand dunes, which in
turn affect the various areas of environmental development in
Tihamah Plain in the Jazan Province.

Keywords: Sand Dunes - Tihamah Plain - Satellite image.
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Abstract

This study includes a series of mathematical equations used to
calculate the daily average of global solar radiation, direct solar
radiation, scattered solar radiation from the sky, and reflected solar
radiation from the surface in 10 different locations in Saudi Arabia
with four sites in the Northern area, three sites in the Central area
and three sites in the Southern area of Saudi Arabia.

The results of this study show that the period of sunrise
(number of hours of solar brightness) increases gradually from an
average of 10.5 hours during December (Winter) to 13.5 hours
during June (Summer).

The analysis of spatial variation showed that the global solar
radiation increases gradually from North to South with a daily
average of 1130.1 Wh/m” at Tarif station in the North to 1180.2
Wh/m” at Jazan station in the South. The spatial variations of
direct, scattered solar radiation from the sky and the reflected solar
radiation from the surface correspond to the spatial variations of
global solar radiation. The ratios of direct solar radiation is 82 to
83%, of solar radiation scattered from the sky is 9 to 9.5% and of
the reflected the radiation from the surface is 8 to 8.5% of the
global solar radiation in different Provinces of Saudi Arabia.

Keywords: Global solar radiation, Direct solar radiation,
Diffused solar radiation from a clear sky, Reflected solar radiation
from the ground, solar radiation duration, Saudi Arabia.
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Tacal 0 g3 638 v iy peaea s YV g S5 -23.450

(Kalogirou, 2013) : &Ll ddalatl
YAt 4+
Yia )]

§ = YT.£2Sin [[_T'- 9

Solar angle (0) wuedd| cdgll Logly ¢
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o =15 (LAT - 12) (Messenger & Vente, 2003)

(e lw) (pl==1h) HM E,Jal\ e B¢l LAT ey S
.Local Apparent Time

Solar altitude angle () (el glas ¥l da9ly -0

Sga e Lrwedd| ia iV dogd o e i Gl Lol o
CBy (e L yoS gl 02s 433y ¢ omyYl plaes (s 331
U3 Loy a3 (a3l @ yglall i Laliadl Juad Lis 39yl
Lol odd Cow iy corgypall ey uic yawm Il J| oS o>
vadld) oslall Aol gy

y = Arc Sin [Cosg Cosd Cosw] + [Sing Sind]

Solar azimuth angle (ys) i&a¥| eadd! Coacall Lgly =1

sgec ¢l dladlotl draadll LBV o 3 yamll gyl o
'S’Y +180° 8. Cj‘)j g.bj zub);}“ 6’4"'“ u.‘.:. L;gj}ar. u.u.n 3? ﬁj\l’v
vadld) Aoslall Aol gy Lol M1 00 Cousiy .180°

v = Arc Sin [(Cosd Sinw) /Cosy] (Duffie and Beckman, 2013)

Solar zenith angle (z) &y Swadd) Coarall Ligly -V

‘_,_\.c_ :\:u-u_a.&_” LYl Ja}a_u da s =] 3)5.443..1‘ 2\_431)_1\ -
2 |y sl Cgimdl ol il da 38 GlIall da 331y 383 ggie L
Z\:}Jm‘ MJLA‘ z\.la.u‘}.s :\.\Jb.” PRV u.«.u_‘:-._b cl’u}q-u

z =900 — y (Duffie and Beckman, 2013)
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Solar tilt angle of surface (B) placall L) Jull gly  -A

et 5 gl s 5 pam ol g3 e 55
29 el L a3V dle g ) mhaidl (g gtnag Y]
g_EbS” Gead| e Jile mho o (6T Lantie aliy il Lol 31 Jies
2 Laga duglpll ol laly eualill pla B (ya desn yo s
2L et LAY 5okl T el LI ciln o quenns
Lssandl pu plansd Rl Lel psgonl] glassd B = 0 cpps
sl Aalall Sodaty Coustid

B=2z=900 - v (Gunerham & Hepbasli, 2007)

Solar incident angle (0) usddd| dogaiall 4yl -4

Aadleatl Lrweddl 2a 2V o 5y geasdl gl (e 5 le o
Lgl3l ot coumdy cade aLEL iyl speally Jibe plass e

LI Aalall Laal g

(Kaldellis & Zafirakis, 2012)
0 = ArcCosy [Cosy Cosys Sinf + Siny Cosp]

Number of bright duweddlsl oY alelwsne -V
sunshine hours (N)

Sl s el pgha i le bt duin) sue (un BT -0
(Forsythe, 1995) : a Ll dslall ddacul g Coumig « as il

N =0.1333 arcCos (-tan ¢)(tan 5)
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Gela Global Radiation (IT) rews il gl lan] cyuid
sadld) Aolatl

IT=1ID + Id + Ir (Wh/m2) (ASHRAE, 2011)

Direct Solar (ID) »aldl s odll gla &¥ Gl -)
Radiation
Gualy (IDN) (gag0all jELd) waddl glad¥ Lle g (0) ruadal!
(Liu & Jordan, 1962) : £JLd1 ddalatl

ID = IDN Cos6 (Wh/m2)

Direct (IDN) (ga3geall p &bl Lwodll gla &¥l Qlias -Y
Normal Solar Radiation

Pl Aslall ol g plad¥) ey

IDN = Alexp(B/Sin y) (Wh/m2) (Lunde, 1980)
I Lsladl Al g3 Corumdy |ydan (g9laat 59l

A =1147.59 + 57.5 Sin [0.01743 n + 1.47822] (Wh/m2)

tSobang ol pudlall Bgwss Jalas B Jiang

B =0.16395 + Sin [0.0202 n + 4.0131]

Diffuse (Id) sbowd! (ya pliadll Sweaddl pla Z¥ Gliws -Y

Solar Radiation from a clear sky
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Id =IDN C Fss (Wh/m2) (Liu & Jordan, 1962)

Direct  , &ldl gagoall Lwoddl tb.&:z?\ IDN ey 4iay
.Normal Radiation

:L_gj\.uud 2-..‘-‘-“-"-‘:“-“ sy cods J.n\.a.n C

C=0.1207 + 0.0179 Sin [0.020 n + 3.9799]

Q.A_.Cum J_Lz:u.u._l‘ cja_u.n_” 8= 3)54&.._‘:-1‘ :\_.:aﬁ‘).” J._ALLA :Fss
:Lfﬁ\-‘-“-lﬁ slocadly dtua dull

Fss = (1 + Cosp)/2

oY e pusmailly caddl &"‘"‘““i‘j‘ tLa_&}I\ olws -¢

Solar radiation diffused and reflected from ground (Ir)

Gl (2,¥1 e umaidly el esedad| glad¥ Corusmy

1) A slall

Ir =ITH p Fsg (Wh/m2) (Jakhrani et al., 2013)

e G

(Lt el mlace Il e atadlea I G o al) 20 &Y :ITH
:EgjLuﬁﬁ

ITH = IDN (C + Siny) (Wh/m2)
Blobiell e dlly +¥ (gobosg mhocu W ulsmaiVl Joalaazp

g daladl ol Bl L Il 210 9 cids M1y 5Ll d,ludl
.(Muneer et al, 2004) 7 4bdl Lgidass ! o LM Ll - A
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Fsg = (1 - CosP)/2 (Jakhrani et al., 2013)
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Abstract

This research found that there is a strong positive relationship
between the prevailing winds and the prevailing dust storms on the
city of Riyadh in all seasons of the year. It was found that the
maximum winds are statistically significant for dust storm storms. The
dust storm correlation coefficient with wind velocity (R) was 0.81 and
the explanation coefficient is R? with 66, meaning that about (66%) Of
dust storms related to extreme winds. The wind and the prevailing
winds are the main reason for the movement of sand breakage and the
provocation of dust storms regional and local blowing on the city of
Riyadh, as evidenced by the study of wind directions on the city of
Riyadh during the seasons of the year that the winds of the north and
west and eastern prevailing on them, and the rest of the trends of wind
in varying proportions. The effect of the low and high pressures on the
Arabian Peninsula on the elements of the climate in the city of
Riyadh, especially in the winter season, is also evident. The
relationship in this chapter is positive and strong between both
atmospheric pressure and dust storms.

The results of the global analysis show that the total variance of
the climate elements affecting the frequency of dust storms during
the year was about 73%. The variance of the factors affecting the
Riyadh climate in winter (68%) and the variance of the factors
affecting the spring season (72%). In the summer, the percentage of
total variance explained by the influencing factors is 66%. In the
autumn, the total variance is explained to 69%.

Keywords: wind, dust storms, dust storms, Riyadh.
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