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ABSTRACT

120-day winds of Sstan below in summer raging from middle of May to Middle of September, which affect large
areas of Sstan and Baluchistan Province in southeast of Iran. They blow from northeast to southeast with high
speed in summer and when the temperature reaches the highest value, the storm will be created. By changing the
pressure pattern in winter, these winds will be vanished. Oman Sea and Strait of Hormuz (east of Persian Gulf) are
directly influenced by 120-day winds of Sstan. The winds due to small scale are not in climatological and
meteorological models, which results in lack of comprehensive studies in this field. The least-squire method using
data of NCEP-NCAR with 2.5 ° spatial resolution was used to determine the period of 120-day winds of Sstan. The
genetic factors of 120-day winds of Sstan show that wind is affected by the arrangement of pressure centersin the
region. Genetic factors affecting 120-day winds included the relationship between pressure and heat in tropical and
sub-tropical regions, establishing the low pressure center up to 700 hPa, approaching isobaric lines on the region, ,
making an inverse temperature gradient at the ground surface between Sstan region and south east of the Caspian
Sea, getting active the low level vortex of troposphere, the effect of thermal factors, making pressure reverse slope
and following the direction of the winds. 120-day winds blow from May to August so that significantly affect Oman
Sea and Strait of Hormuz. Besides, the wind speed in east part of Oman Sea is more than that in west part of it. The
highest value of 120-day wind speed is observed in July, and their 50% hazards influence the floating units with less
than 500 tonsin Oman Sea.
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INTRODUCTION

120-day winds of Sistan are considered as partiovlads in Iran, which blow in summer raging fronough
Khorasan to Sistan. These winds blow from middleMafy to Middle of September, which affect large earef
Sistan and Baluchestan Province in eastern pdranf By changing the pressure pattern in winteg, $istan winds
will be ceased. 120-day winds of Sistan are theisece of monsoon in India, and get powerful in Asfigistan
especially in the Thar desert and then pass thrthegHfat areas of Afghanistan to enter Iran [1f tihe beginning of
the warm season in northern hemisphere, the swuaitg transferred from the northern hemispherdloling the
displacement, the thermal equator gradually mowesatitudes of the northern hemisphere and estasisn
geographical areas away from the equator. In timee,t subtropical high-pressure dynamics are forrnred
subtropical zone that becomes smooth weather. Emegiving to earth due to such factors is mosmnththers
during the year leading to increase the heat oretlréh surface. The extreme heat generates thersenit low-
pressure heat in South Asian. Monsoon circulatsoareated by the formation of thermal low-pressystem [5],
which belongs to Indian Monsoon. In addition, lovegsure Monsoon has gradually spread throughouh&ast
Asia. The low pressure in a large cyclone bringsrivisture of Indian ocean to inland area and ples/summer
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moisture of the region. In the warm season, micddie upper tropospheric levels is dominated by therés high
pressure and it influences all middle and uppeeleof atmosphere of Iran in summer [7]. Monsodnsraf Indian
ocean origins from tropical region, which reacl®Sistan in warm season as shower rainfalls [10].

The genetic factors of 120-day winds of Sistan skiwat wind is affected by the arrangement of pressenters in
the region. In this regard, distributing the presscenters were identified at different atmosphéiels and to
assess the surface pressure centers, ground sugfeee850, level 700, and level 500 hPa wereistlildGenetic
factors affecting 120-day winds include the relasioip between pressure and heat in tropical anetrepizal
regions, establishing the low pressure center upOtd hPa, approaching isobaric lines on the regiwsking an
inverse temperature gradient at the ground sufabseen Sistan region and south east of the Ca§sangetting
active the low level vortex of troposphere, theeeffof thermal factors, making pressure reversgesémd following
the direction of the winds [10]. 120-day winds a$t&n is one of the phenomena of the earth's sidad rarely
spread to the upper level and they are not obseaawéue 850-millibar level maps. The main factorcieating the
12-day winds is a low pressure in south of Iran &md high pressure centers located in the Caspganand
southeast places at outdoor of Iran. The role ®fChspian sea is more highlight in respect to stimecreating and
powering these winds [8]. Hosaini-Aragtial [3] indicated that the navy flotation units in eaf Oman sea has an
inappropriately atmospheric condition in respecitsowest part. The wind caused by the Monsoonesysn the
Persian Gulf and Oman Sea is called Sohail, whghbreation is due to passing the low-pressuresysbn Persian
Gulf and it blows in southwest part [9]. The mairgsure centers, which generate 120-day windsoaeddd in
north of the Caspian Sea and south of Iran. Theaters accelerate the power and development ofsabgdheir
western-eastern movements [2]. Figure 1 indicdteddatures of pressure centers in June, JulyAagdst. At this
time, two pressure centers including low pressufeSistan (cyclone) and high pressure of Turkmenista
(anticyclone) were created in south of Asia.
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Figure 1: The pressure centers in June, July, and égust. Low pressure of Sistan and high pressure dfurkmenistan [6]

Experimental section

Site description

The study area is Makran coast in north of the O8@& Due to the large extent and a few changegnadf across
the coast, two points have been taken on theseeshBoint 1 was selected in margins of Chabahaichwis
affected by the winds of the Indian Ocean. Poir# [Bcated on the sidelines of Hormozgan providosed to Jask.
This points are as boundary points of Makran cfaptit and output) (Figure 2).
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Figure 2: The selected points to investigate the md properties in the Oman Sea and east of PersianuB

The studied data

The data of Ncep-Ncar analysis (International Geffr Oceanography and Meteorology - Channel 19%63re
used to study wind characteristics. Wind speedreresrded from 2000 to 2010. This data has a spgidiwith 2.5
° accuracy. The most appropriate data type to objestiwas daily-average wind. It is a symbol of wihds
blowing during the day. Wind speed was measuredeather stations every 6 hours and 4 times per Tag.
present study used data recorded four times petodaeasure wind speed in different times of day.

Methods
Wind speed data have been arranged as a netwdhe @ite. This data is retrieved by Grads softwaetwork data
analysis) and used for subsequent analysis. Tdifgel20-day winds, least squire method was appliedthis

method, a curve is obtained each year, which assessind speed in different days of year. In tieigard, y is the
fitted wind and x is the different days of yearlypomial curve fitting error on the wind speed &fided as follow:

y=a,+ax+ax’ +...+ax" 1)

e= fitting error; y= wind speed. For reaching tiptimum fitting, sum squires should be minimum, weh&e= sum of
errors, N=n+1,

e=Y -y =Y -g-ax-ax —..-ax" 2

to minimize the errors of equation 8s/0a,,0s/0a,,......0s/0a, = 0.

Gaussian elimination method is used to solve th&ixneoefficients. a = [a0 aQ A, .. an]T, where T is
transpose.

N N 2
S=ZQZ=Z(Yi_aO_alx—32X2— ..... —a.an) (3)

i=1 i=1

Reanalyzed data of wind speed for each year frob® 20 2010 were solved using equation 7.

E—o—ZN:Z(Y— —ax=a,x —...max") (- “
=0= [ —ay —aX—aXt —.... a,x")(-1)

03, i=1

E:o:iz(\q—ao—alx—azxz— ..... —anx”)(—xi) ©)
0a, i=1
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E=0=ZN:2(Yi—ao—alx—azxz— ..... -a x”)(—xi”) (6)
aan i=1

Seventh grade polynomials had the best fit and shetart and end time of 120-day winds better thtmero
polynomials (See Gerald, 1999).
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RESULTS

The fitted curve of degree 7 on reanalyzed windedpds shown in Figure 3. According to the figuegnalysis

data are scattered and we can find no meaningfuteq, while the fitted curve has fluctuations tbah help to
detect the start and end of 120-day winds of Sistathe Makran coast. In 03/21/2006 (8@ay of the year), the
fitted curve has raised up to around 9 mph. Thesame in wind speed in fitted curves continuesl O&i13/2006

(225" day of year). This period is in the time of 120rdeinds of Sistan. According to figure 4a, in theripd of

120-day winds, the fitted curve of wind speed hastgr values than other days of the year.

In 05/20/2007 (148" day) wind speed increased and this trend continntk09/07/2007 (250 day). In 2008, 120-
day winds starts from 20 of May (12@ay). In this day, there is found an increaséiwind speed and the trend
continues in wind speed until 09/14/2008 (#%iay). In 2009, an increase has been observed3fbaf May (156"
day) to 2 of September (248ay).

This value is observed in a period between 21 ofckland 18 of August. There is observed an incréas2001
and 2005 in the given period. In figure 5, thera momparison of fitted curve for points 1 andrRall figures, wind
speed curve at point 1 is higher than point 2. dimees indicate the wind speed on the first antldags of year in
points 1 and 2 approximately similar and they nesath other in first and last days of year. The nd#iierence of
two curves is recorded in their meeting in 120-daysds of Sistan, and specifically the maximum @iénce is
observed in 208 day of year. The remarkable thing is that in alives, maximum wind speed occurred in around
of 19 July (200" Day) of all years and also the highest differeisceecorded between the fitted curve in points 1
and 2. The east part of Oman Sea has higher wieddsfhan its west part and also the east part cdrO8ea is
covered by 120- day winds of Sistan more than qgtheis. According to figures 2 and 3, 120-day wiofiSistan on
Oman Sea blow from May (140day) to September (260day). In this period, wind speed clearly has iasesl on
fitted curves and based on figure 3, the speeddb30winds in point 1 is more than point 2. To irigeste blowing
the 120-day winds of Sistan on Oman Sea in detédild data of four times per day were analyzed fi2006 to
2010. At first, the wind speed data at 00, 06a4@ 18 o’clock were selected, and then wind date wecorded in
these times (figures 6 and 7). In hourly analysi® least-squire method was used due to the impmetaf
comparing the curves. Figure 6 indicated fittedvearof wind speed for point 1, which wind speed atand 18
o'clock was more than that in 00 and 06 o’clock.

DISCUSSION

A difference between the wind speed at 12 /18 glcland 00 /06 o’clock in maximum point is aboutktdts (18
km/h). Therefore, if the daily average wind speedl5 knots, we expect wind speed of about 20 kpextdrour at 12
and 18 o’clock, and about 10 knots at 00 and OB okc Figure 7 indicates the fitted graph for 54yeénd speed of
grade 3 in point 2, which the highest and lowestdvspeed creates at 18 and 06 o’clock, respectividig

difference between maximum and minimum points kaéts (9 km/h), which is a half of that in point 1.

Information of wind conditions in different timed day in the 120-day period can help to investigai@ine
hazards in points 1 and 2. In the present studly deerage wind speed is 10 knots for thresholdazting units
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less than 500 tons (threshold of wind speed iswimel speed value, which damages sea crafting mwe 50
percent) and 15 knots is for threshold of floatimgts ranging 500 to 100 tons. Fishing and localspager vessels
are considered as less than 500 tons floating eeanegoing ships are considered as more than 58(flaating.
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Figure 3: Threshold for floating of Oman Sea and Peian Gulf

The information of daily average wind speed frod2@ 2010 of 120-day winds has shown that 1266roschave

reached daily average wind speed, 635 records tmave than 10 knot of daily average wind speedhdins there

is a 50 % hazard of sailing for less than 500 tarits in point 1. In point 2, 210 records (16.6 B&ye more than 10
knots of the daily average wind speed, which shavi$.6 % hazard for floating units with less th&® %ons in

point 2. There is observed 50 records more thaknbss (threshold for floating units ranging 50014200 tones),
which is 4 percent. Hence, it can be concluded 128-day winds of Sistan do not have significanpatts on

Oman Sea in point 1.

Daily average wind speed (mph)
Julian days of the year in order from the first day
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Figure 4: a. Reanalyzed data of wind speed (cir@dgand fitted curve of grade 7 to wind speed in diérent days of 2006 for point 1, b. like
a for 2007, c. like a for 2008, d. like a for 200%. like a for 2010
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Figure 5: a. Fitted curve of grade 7 for wind speeth different days of 2006 for point 1 (lines) ad pint 2 (dashes), b. like a for 2007, c.
like a for 2008, d. like a for 2009, e. like a fo2010
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Figure 6: Least squire of wind speed with grade 31i2005-2010 period, the daily average wind speed @® o’clock (block lines), at 06
o'clock (red dashes), at 12 o’clock (block dashes)nd at 18 o’clock (red lines) for point 1
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Figure 7: Least squire of wind speed with grade 31i2005-2010 period, the daily average wind speed @ o’clock (block lines), at 06
o'clock (red dashes), at 12 o’clock (block dashesg)nd at 18 o’clock (red lines) for point 2

CONCLUSION

The present study was conducted to investigaténtipacts of 120-day winds of Sistan on Oman Seaeast of
Persian Gulf (Strait of Hormuz). The findings iralie that wind speed in the 120-day period (May tigust) was
more than other days in Oman Sea and Strait of Horf®man Sea and its northern coast (Makran cdsst)
influenced by 120-day winds. The wind speed in pasts of Oman Sea is significantly more than thatest parts.
So vessels that move from east to west parts ofrCBea will be faced with various hazards inducedhigi wind
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speed. The maximum wind speed for all years is@prately in 19 of July. July has the worst coratitfor sailing
and marine transportation. 120-day winds signifiaaiffect the floating units with less than 50@3pwhile there is
no significant effect of these winds on floatingtamwith more than 500 tons. In addition, the maximwind speed
is expected in the evening time.
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