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ABSTRACT

The research aims to study the phenomenon of thermal inversions
over the industrial city of Dammam in the eastern region of the
Kingdom of Saudi Arabia for the period 2011-2022, as it is one of
the important climatic phenomena associated with the conditions of
industrial cities and the problems of air pollution, which are
associated with this phenomenon, especially the concentration of
many basic industries in this city. The search is to detect the nature
of thermal inversions of their various types and the frequency of
their recurrence and the duration of their stay per month in addition
to determining some of their basic characteristics such as the height
of the inversion layer and its thickness in addition to determining its
intensity, and it was found from the analysis of radiosonde data for
the mentioned period that the phenomenon is almost a semi-
permanent phenomenon over the city, as the total average The
survival of the surface inversion is 246 days, Its frequency increases
relatively during the winter months as a result of the speed of
cooling of the surface air layers compared to the upper sections of it
and the record of the upper downward thermal inversion, a seasonal
survival rate of 84.36 days and a frontal 13.43 days. Frontal
inversion cases due to the lack of recurrence of frontal depressions
passing through the region. The rate of height and thickness of the
thermal inversion layer also varies, as the highest thickness of the
upper inversion was reached during October and the lowest during
February. As for the surface inversion, the highest thickness was
recorded during January. Below in November. The highest height of
the upper thermal inversions is recorded during the summer months
due to the dominance of the subtropical elevation, while the surface
inversion layer settles at a height of approximately 400 m. Most of
the months of the year do not prevail in terms of intensity. The
percentage of the number of days of survival of the surface thermal
inversion varies between the seasons of the year, as the highest
percentage is reached for the shallow inversion In the fall, the
average solstice increased in the winter, the severe solstice increased
in the summer, and the very severe solstice also during the summer.
The intensity of the upper thermal inversion also varies monthly, as
the highest rate was recorded in the winter season for the shallow,
medium and severe inversion between autumn and winter, while the
very severe inversion during the winter and spring seasons.
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hPa m C C % g/kg deg knot K K
K
1002.0 12 25.6 11.6 42 8.63 0 0 298.6 324.1
300.1
1000.0 30 27.8 10.8 35 8.19 290 1 300.9 325.5
302.4
998.0 48 31.4 8.4 24 6.97 296 2 304.7 326.1
306.0
990.0 120 36.6 -3.4 8 3.02 320 5 310.6 320.5
311.2
975.0 260 37.7 -8.4 5 2.09 5 10 313.1 320.1
313.5
968.0 325 38.2 -10.8 4 1.74 0 10 314.3 320.2
314.6
925.0 738 35.0 -4.0 8 3.09 330 9 315.1 325.4
315.7
915.0 835 34.3 -4.7 8 2.96 335 10 315.3 325.2
315.9
904.0 944 33.5 -5.5 8 2.81 345 10 315.6 325.0
316.1
865.0 1339 30.6 -8.4 7 2.35 15 2 316.6 324.5
317.0
850.0 1496 29.4 -9.6 7 2.18 140 5 316.9 324.4
317.4
833.0 1672 28.0 -8.8 8 2.38 150 10 317.3 325.4
317.8
824.0 1767 27.3 -8.3 9 2.49 155 16 317.5 325.9
318.0
802.0 2003 25.4 =-7.2 11 2.78 155 12 318.0 327.4
318.6
791.0 2124 24.5 -6.7 12 2.95 175 11 318.3 328.2
318.8
734.0 2777 19.4 -3.6 21 4.01 189 10 319.6 332.9
320.4
713.0 3024 16.9 -5.4 21 3.59 195 10 319.5 331.6
320.2
700.0 3181 15.4 -6.6 21 3.35 180 5 319.5 330.8
320.1
595.0 4527 2.2 -8.8 44 3.32 149 9 319.4 330.5
320.0
582.0 4705 1.0 -13.8 32 2.28 145 10 320.0 327.8
320.4
571.0 4859 -0.1 -18.1 24 1.62 81 5 320.5 326.1
320.8
566.0 4930 2.8 -46.2 1 0.11 52 3 324.7 325.1
324.7
564.0 4958 2.7 -45.3 1 0.12 40 2 324.9 325.4
324.9
562.0 4987 2.6 -44.4 2 0.13 39 2 325.1 325.6
325.1
500.0 5920 -4.5 -43.5 3 0.16 20 7 327.5 328.2
327.5
482.0 6207 -6.2 -46.1 3 043 30 10 328.8 329.4
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333.

333.

334.

334.

335.

335.

335.

336.

339.

339.

342.

343.

344.

347.

350.

350.

351.

354.

354.

354.

354.

355.

355.

356.

356.

356.

357.

358.

359.



YoV alad JoI e5aul {AJOda! Y+ | el ALYl pghall oySS danalr oo

161.0 13940 -59.7 -72.2 18 0.01
359.7

150.0 14380 -62.9 -72.9 25 0.01
361.5

147.0 14502 -63.9 -73.3 27 0.01
361.9

137.0 14925 -67.5 -74.5 36 0.01
362.9

133.0 15103 -69.0 -75.1 41 0.01
363.4

127.0 15381 -71.3 -75.9 50 0.01
364.0

123.0 15569 -72.5 -=79.5 34 0.01
365.1

117.0 15861 -74.5 -=77.1 67 0.01
366.7

111.0 16162 -76.1 -80.5 50 0.01
369.2

100.0 16760 -79.3 -87.3 26 0.00
374.3

Station information and sounding indices

Station identifier:

Station number:

Observation time:

Station latitude:

Station longitude:

Station elevation:

Showalter index:

Lifted index:

LIFT computed using virtual temperature:
SWEAT index:

K index:

Cross totals index:

Vertical totals index:

Totals totals index:

Convective Available Potential Energy:
CAPE using virtual temperature:

Convective Inhibition:

CINS using virtual temperature:

Bulk Richardson Number:

Bulk Richardson Number using CAPV:

Temp [K] of the Lifted Condensation Level:
Pres [hPa] of the Lifted Condensation Level:
Equivalent potential temp [K] of the LCL:
Mean mixed layer potential temperature:
Mean mixed layer mixing ratio:

1000 hPa to 500 hPa thickness:
Precipitable water [mm] for entire sounding:

215 15

240 12

240 12

245 11

215 14

214 14

213 14

211 14

210 14

190 13

OEDF
40417
190301/0000
26.45
49.81
12.0
5.61
2.09
1.72
151.02
18.70
15.70
25.70
41.40
0.00
.00
.00
.00
.00
0.00
286.06
915.02
323.08
293.43
10.37
5642.00
20.78

O O O O

Description of the data columns or sounding indices.
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364.
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361.

363.

363.

364.

365.

366.

369.

374.


http://www.weather.uwyo.edu/upperair/columns.html
http://www.weather.uwyo.edu/upperair/indices.html

