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Introduction: Urbanization and air pollution, especially in megacities, are major issues todaz. It's crucial

to understand the factors that contribute to this problem, and reducing the associated risksi{atgpriority
for city and country officials. Arak City in Iran is one of the most polluted cities in th;g)untry, with
industrial activities being the main cause of pollution. This article aims to investigat%e meteorological
factors that contribute to the pollution potential of Arak City, including Wind'sEeemeerature, pressure,
precipitation, boundary layer height, vertical velocity of the atmosphe.r%\t th%/els of 825, 700, and 500

mb, and air conditioning coefficient. The study ultimately confirms Arak City's reputation as one of the

e

Material and Methods: In this article, from the 20- year statlstlcs of the Arak observation station (1380-

most polluted cities in Iran.

1399) for the quantities of the earth's surface‘ mcﬂd’mg ﬁmd speed temperature, pressure, and
precipitation, as well as the 20-year data from 2001 to 2820, the reanalyzed data of Era5 from the database
ECMWEF has been used for uwer-level qua{ﬂities. T.o check other atmospheric quantities, including
boundary layer height, wind &;eed ir@e upper atmosphere, and vertical wind at 825, 700, and 500 millibar
levels, Era5 reanalyzed d‘ata with a r@lu"t\ion of 0.25 degrees will be used daily, which is from the ECMWF
database. has been extracted and examined.
E Y

Results a\Discussi@ results indicate that low temperatures in the cold period of the year, as well
as low night and W temperatures in the cold months of the year, can cause temperature inversion and
increase the retenti\on potential of atmospheric pollutants. The average wind speed indicates the low and
insignificant effect o;the wind, especially in the cold days of the year and in the morning and night hours.
Daily per capita r%m‘all of less than 1 mm does not have a significant effect in reducing pollutants. The
investigation of meteorological quantities in the upper levels of the atmosphere shows that the height of the
boundary layer fluctuates between 200 and 1400 meters daily, which is less than 400 meters in late
November to mid-Bahan. 500 mb showed that in the first months of spring and autumn and winter, we see
atmospheric subsidence at the level of 825 and 700 mb, and at 00, 03 and 21 UTC on the hot days of the
year, at the level of 825 mb. is showing. At the 500 mb level, there is a tendency to climb with small

amounts, which is not as effective as the other two altitude levels. Examining the daily air ventilation
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coefficient also indicates its high fluctuations throughout the year from 800 square meters per second to
7500 square meters per second. The number of hourly changes also indicates fluctuation in the range of
22000 to around zero. The maximum ventilation coefficient at 12 UTC is between 3000 and 20000 m2/s.
At 00:00, 03:00, and 21:00 UTC, the ventilation coefficient is less than 1500 square meters per second on
all days of the year. Also, according to the location of Arak and Shazand and the study of the winds of these
two cities, there is a possibility of the transfer of atmospheric pollutants from Shazand to Arak, especially

in spring, autumn, and winter.

Conclusion: Overall, the study of weather patterns both at ground level and in higher parts of the
atmosphere highlights the risk of pollution buildup and low ventilation in Arak City, partlcularly durlng the
colder months and during nighttime and early morning hours. As a result, it is mportaWohmes to
prioritize the establishment of low-pollution industries and the management of sources of pollution,

especially during the aforementioned times.
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Figure 1. Location and satellite image of Arak city, Shazand and Arak meteorological station
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Table 1. Average monthly air temperature at 00, 03, 06, 09, 12, 15, 18, and 21 UTC during the years
(1380-1399)

0 3:00 6:00 9:00 12:00 15:00 18:00 21:00

o092 7.5 6.3 11.6 15.5 16.6 14.4 11.6 9.4
o)l 11.9 11.5 17.7 21.5 223 20.2 16.8 14.2
sls,> 16.8 16.9 242 28.6 29.9 28 23.6 20.2
By 21.6 21.2 28.3 33.1 34.5 323 28 24.9
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ols e 21.6 20.5 28 332 34.6 31.9 27.4 24.5

A 17.8 16 24 29.9 31.4 27.7 23.6 20.6
e 12.4 10.5 18 24 25.4 21.1 17.9 14.9
obl 6.1 4.9 9.2 14.2 15.5 11.8 9.6 7.6
N 0.7 -0.2 2.5 6.8 8.6 5.3 3.4 1.8
> 22 -3.1 -0.8 3.4 5.4 23 0.4 -1.1
ot -12 22 0.6 49 6.8 4 1.9 0.3

REE 35 2.3 6.6 11.2 12.8 10.1 7.4 5.4

|

0:00 3:00 6:00 9:00 12:00 15:00

02098 1.13 0.96 1.96 3.81 ‘3.39

57 0 S gl allale Sl loged ol 180 Ts Cntig bl il gt jsboay 55 alt slacels
Conidg BUTC VY 5oV oo+ lacels ;0000 0 g 5 jody Jlo sbrolo plo ;o aS s lo co ybo )L Vv 515 50
plo 0 Wlo 1) Tan o5 dgrs ISl a5 jos 0l g s o i slaole ey 55 UTC VA Cels o .5)1s 5925 lgo
alises gloole o UTC VO g VY 0 A el jo g iy )8 ailalo Ol s 0,10 0529 Ig Canciiig )8 Lo slools

V¢



SUT Sl IVO B =+ /8 o UTCVY ceelos jo Ol s assls .l ol 59,80 slaceln plo 4 cons Jlo
s> 4 Jo UTC VY U - e Slele (0 92 oS8 Ce p lagio albale Ol pess sl J13 50 lon iy 8 Loyl i
UTC <2 b+ celo ;0 92 oS8 e pov Lasgio (o) 000 oo LS baole el jo 1y (o 5b b B0 v 515 50 o

g d A e (635 po Gl uizmen 9 988 (9, p oyl cuz gl )l al WS axg b Jle 05 slaols jo

O 5l e selo ol ol o Jlw 0w laole 8590 ;0 9 o o lid baoks ¢l jo 1) )L,G‘ Bee 5l 50 9>

\o



(=) g5 = &Y gl

(sl o gy o) a2

¥ 2 3 WY 10 WA i
(cell) ole
)
O st —@— e O A 8 bl 0 G
o i @ s e o —e— g "

Y19IA g 0 g1V 5N +F 9+Y g oo lolw o aililo I 4 905 v 3o (& 9 (53 04 Y EW ) (U Lo Ol s -V IS
(R4 AS) b Jlw b UTC

Figure 6. Chahges in average boundary layer height (top) and air conditioning coefficient (bottom)
monthly at 00, 03, 06, 09, 12, 15, 18, and 21 TC during the years (1380-1399)
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Figure 6. Average seasonal changes of a) temperature, b) wind speed, ¢) pressure, d) air conditioning
coefficient and d) boundary layer height at 00, 03, 06, 09, 12, 15, 18 and 21 UTC during the years
(1380-1399)
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Figure 7. Average seasonal changes of atmospheric vertical velocity (atmospheric subsidence) at 00,
03, 06, 09, 12, 15, 18, and 21 UTC at levels a) 825 mb, b) 700 mb and c) 500 mb during years (1380-
1399). The vertical axis is the vertical velocity of the atmosphere in pascals per second and the
horizontal axis is the hour in UTC.
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Figure 8. The amount of annual precipitation during the years (1380-1399)
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