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INTRODUCTION

Airborne dust (and sand) is one of the most damaging environmental ele-
ments. A dusty atmosphere may contribute to the deterioration of materials
and can present serious problems in the operation and maintenance of me-
chanical and electrical equipment. Moreover, atmospheric dust is a limit-

ing factor in the propagation of electromagnetic energy through the atmo-
sphere.

The primary purpose of this series of reports is to provide a guide to
the occurrence of atmospheric dust over selected geographical areas.

Part I presented data from two stations in the White Sands Missile Range,
New Mexico, area [1]. Part II summarized data on the occurrence of dust
at 135 stations in the Middle East, Near East, and North Africa [2]. The
purpose of Part III is to present similar data for the USSR.

The main body of Part III consists of tabularized data on: (1) the
diurnal variation of the likelihood of restrictions to visibility by air-
borne dust by month, and (2) duration factors for greater than or equal
to1, 3, 6, 9, 12, and 24 hours for 85 stations in Siberia, 75 stations
in Soviet Central Asia, and 54 stations in the Union of Soviet Socialist
Republics. The visibility restrictions are divided into two categories:
(1) visibility less than 11 km (blowing dust) and (2) visibility less
than 1 km (dust storm). Previously published climatological data on the
occurrence of dust in the Ukraine, the Transvolga, Siberia, the Altai
region, and Kazakhstan are summarized in Appendix A. Where English
language translations of these articles are known to exist, they are
included in Appendix B.

DEFINITIONS

BLOWING DUST: Dust raised by the wind to moderate heights above the

?round)which restricts horizontal visibility to less than 7 miles*
11 km).

DUST STORM (including severe): The same as blowing dust, except visi-
bility is reduced to less than 5/8 mile* (1 km).

NUMBER (N) OF DUST OCCURRENCES: The arithmetic mean of the annual number

of occurrences of dust equal to or greater than 1 hour duration.
BACKGROUND

Questions arise on the 1ikelihood of blowing dust or dust storms

occurring at a specific time of day and/or month of the year and on the
likelihood of their lasting for a specified period of time. In response

*Federal Meteonological Handbook No. 1, Surface Observations, Change 2,
1 Jan 72




to a request from the Atmospheric Sciences Laboratory (ASL), White Sands
Missile Range, NM, the United States Air Force, Air Weather Service
(Environmental Technical Applications Center) tailored an analysis of
available magnetic tape records of weather observations from 650 world-
wide stations to answer these questions. The weather observations from
these 650 stations are three hourly, i.e., a single observation taken
every 3 hours. Thus, a given dust condition lasting 3 hours or more
would be recorded at least once, whereas dust conditions of shorter dura-
tion may or may not be recorded at all.

GEOGRAPHICAL COVERAGE

As stated, Part III covers 214 stations in Siberia, Soviet Central Asia,
and the Union of Soviet Socialist Republics. The locations of these
stations are shown in Figures 1 through 5. Tables 1 through 3 include

the World Meteorological Organization (WMO) number, latitude, longitude,
and elevation for each of the 214 stations. Stations having no occurrences
of dust at either the <11 km or <1 km visibility level (N/A) were included
to emphasize that the data from these stations had been examined for blow-
ing dust and dust storms. For a station to be represented in this report,
the available period of record had to be 5 years or more.

DUST PATTERNS

A number of articles on the occurrence of atmospheric dust over the USSR
have been published. Often these articles contain map charts of clima-
tological data on the average number of days (per year, per season),
maximum number of days per year, and/or average duration of visibilities
reduced by atmospheric dust. These geographical area patterns provide
convenient summaries of data from original single station reports such
as those contained herein. Table 4 is a quick reference to the location
of these map charts in this report.

OCCURRENCE

The data on the variability of the occurrence of dust at each of the 214
stations are contained in Tables 5 through 218. Each table consists of
two parts. One part gives the diurnal variation of the occurrence of each
of two visibility classes (Tess than 1 km and less than 11 km) by month.
The percentages represent averages for the period of record and are based
on data actually taken at the specified hours. The second part contains
the duration factor, in decimal percent, of visibilities reduced to less
than 1 km and less than 11 km for periods greater than or equal to 1, 3
6, 9, 12, and 24 hours.

To find the‘perceqt 1ike1jhood of a given visibility condition lasting
fqr a certain period of time at a specified hour and month at a specific
site, multiply the duration factor by the occurrence. For example, the



likelihood of the visibility being less than 11 km for at least 6 hours
beginning at 1600 in May at Krasnovodsk, Turkmen SCA (Table 110) is
approximately 3 percent (0.55 x 6 percent).

SUMMARY

For the geographical area of concern, the patterns of occurrences are
similar with the highest frequency of occurrence being centered in the
late afternoon in spring and early summer.

The period of record is not identical for all stations; therefore, caution
is urged where comparisons between or among stations is required.
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