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The article dwells on analyzing tools aimed at managing ambient air quality on the example of Perm city and basing 

on the experience in using systems for dynamic standardizing. The authors discuss advantages and drawbacks of managing 
ambient air quality with unified programs for calculating atmospheric contamination (Russian abbreviation UPRZA), We 
analyzed drawbacks in methodology that could result in overstating when emissions from stationary sources were invento-
ried; those drawbacks didn’t allow using results of dispersion calculation for managing ambient air quality. Basing on data 
taken from literature sources and experience in UPRZA systems application, we suggest to cease applying UPRZA for opera-
tive ambient air quality management; instead, we propose to calculate admixtures dispersion with software that has been 
tested and used worldwide and that is freely accessible. Such software enables modeling actual meteorological conditions 
using data on wind profile and air temperature at various heights. 

To manage ambient air quality due to identifying sources that cause more substantial contamination, modeling of toxi-
cants dispersion should necessarily be based not only on data obtained from ground meteorological stations but also on data 
on temperatures and wind speed in the lower troposphere. To correctly calculate ground concentrations, we suggest apply-
ing the following data: results of uninterrupted control over emission sources that will be obtained via emission measuring 
tools according to changes made in the legislation in 2018; data on speeds of motor transport and fixation of transport flows 
structure recalculated into emissions from motorways; data on ground concentrations of admixtures including hydrogen 
sulphide and alkyl hydrosulphides that should be measured at ecological monitoring stations and measuring periodicity 
should not exceed 60 minutes; profiles of temperature, wind direction, and wind speed at various heights. 

Key words: ambient air contamination, ambient air monitoring, monitoring posts, emissions standardizing, uninter-
rupted automated control, sulfur-containing compounds, ecological modeling, air probing. 
 

 
Background and the current situation. 

At present standardization of emissions is a basic 
mechanism for managing ambient air quality ac-
cording to the RF legislation, first of all, the Fed-
eral law issued on May 04, 1999 No. 96-FZ 
«On ambient air protection»1. To standardize 
emissions, juridical persons with their activities 
resulting in contaminants being emitted into the 
atmosphere accomplish inventories of such emis-
sions and their sources in conformity with the 
relevant procedures fixed by the RF Government. 

According to the legislation, an inventory 
should reveal and take into account all prob-
able sources that can emit or discharge con-

taminants into the atmosphere as well as ad-
verse substances that can occur when techno-
logical processes are performed according to a 
technological regulation adopted by an enter-
prise. Besides, when standardizing emissions, 
it is necessary to take into account aggregated 
background contamination that occurs due to 
all the emission sources and is calculated bas-
ing on data collected via instrumental research 
at Rosgidromet monitoring posts. 

According to the RF Government Regula-
tion dated March 02, 2000 No. 183 «On stan-
dardizing emissions of adverse substances 
(contaminants) into the atmosphere and ad-
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verse physical impacts on it»2, when standards 
for emissions are fixed, experts should apply 
relevant techniques to calculate  dispersion of 
emitted contaminants in ambient air, including 
techniques applied to make aggregated calcu-
lations for cities and other settlements. 

Dispersion is calculated as per data provided 
by inventories; to make these calculations, experts 
usually apply unified programs for calculating 
atmospheric contamination (Russian abbreviation 
is UPRZA). These programs allow calculating 
ground concentrations of contaminants. Apart 
from standardizing, UPRZA systems also provide 
a tool for selecting monitoring points and priority 
admixtures that are subject to obligatory control 
over atmospheric contamination [1–3]. And be-
sides, results obtained via UPRZA calculations 
are applied in geoinformation technologies for 
social and hygienic monitoring of the environ-
ment and population health [4]. 

Practical experience gained in some Rus-
sian regions proves that it is quite efficient to 
apply aggregated calculations when emissions 
are standardized; Perm region is among them as 
this technique was first applied here in 1994 [5]. 
Experience accumulated in applying aggregated 
dispersion calculations in Perm region in 2000–
2010 was disseminated into other regions ac-
cording to the Order by the RF State Committee 
on the Environmental Protection No. 66 dated 
February 16, 19993. «The system for dynamic 
analysis of the atmosphere and standardizations 
of contaminants emissions from industrial en-
terprises in Perm» («Lada» system) was created 
in the region. Long-term experience accumu-
lated in applying a dynamic standardizing 
system that functioned in Perm region in 
1994–2010 confirmed the methodology was 
quite efficient both for system participants 
(those who somehow used the environment and 
natural resources) and controlling authorities.  

On one hand, «Lada» system gave its par-
ticipants an opportunity to substantiate any 
changes in maximum permissible emissions 

(MPE) for emission sources in case there were 
any changes in technological processes. On the 
other hand, it allowed authorities responsible 
for environmental protection to respond to 
people’s complaints and unfavorable meteoro-
logical conditions thus managing ambient air 
quality basing on the analysis of dispersion 
calculation results for specific meteorological 
conditions; it became possible due to access to 
actual data on emissions from enterprises. 

But at the same time, experience accumu-
lated over years when «Lada» system func-
tioned in Perm, apart from efficiency, also al-
lowed revealing certain drawbacks. First of all, 
there were rather few monitoring posts in the 
state network for monitoring over ground air 
and it didn’t allow fully taking into account 
background contamination thus making stan-
dardization and management less efficient. We 
should note that monitoring networks are not 
dense enough in most RF regions [6]. Sec-
ondly, monitoring posts applied for performing 
control over ground air contaminations are lo-
cated in such points that their location doesn’t 
allow identifying emissions from stationary 
sources of industrial enterprises in case winds 
blow in certain directions.  

Locations where some posts are placed ha-
ven’t been changed over the last 30 years; but 
cities and economic activities have been ac-
tively developing and it has resulted in such a 
situation when a stationary post which was pre-
viously located on an open area is now 
«closed» by high buildings or is located too 
close to sources of near-ground emissions. For 
example, the monitoring post No. 17 located on 
Svyazeva str., 52, in Industrialniy district in 
Perm was placed there in 80ties last century at 
the boundary of a housing area on leeward side 
from the «Osentsy» industrial facilities. At pre-
sent there is a busy motorway near this post, the 
traffic there is intense, and there are high local 
concentrations of toxicants emitted by motor 
transport. As a result, data obtained at this post 

__________________________ 
 
2 On standardizing emissions of adverse substances (contaminants) into the atmosphere and adverse physical impacts on 

it: The RF Government Regulation No. 183 dated March 02, 2000 г. (edited on April 22, 2009 г.). Available at: 
https://prirodnadzor.admhmao.ru/dokumenty/rf/228670/ (date of visit December 03, 2019). 

3 On applying a system of aggregated calculations when standardizing emissions: the Order by the RF State Committee 
on the Environmental Protection No. 66 dated February 16, 1999. Available at: http://docs.cntd.ru/document/901729767 (date 
of visit December 03, 2019).   
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can’t be applied for monitoring over influences 
exerted by the «Osentsy» industrial facilities on 
air contamination in the city. 

Thirdly, OND-86 procedure applied within 
«Lada» system which is a component in 
«Ecologist – city» UPRZA software package is 
aimed at standardizing emissions into the at-
mosphere. Calculation is performed either for a 
set of meteorological parameters or for a single 
wind speed and direction. Such a procedure for 
calculating doesn’t allow using historical data 
on changes in wind directions, data on a wind 
direction and speed at a specific height (wind 
profile) and temperature profile of the atmos-
phere. Still, at present there is an opportunity to 
measure a wind profile and temperature profile 
of the atmosphere in a city [7]. 

As «Lada» system didn’t provide an op-
portunity to use complete initial data, calculated 
contributions made by contamination sources 
into actual concentrations measured at monitor-
ing posts were determined only roughly; calcu-
lated concentrations didn’t correspond to those 
actually measured at monitoring posts. Data 

obtained via such calculations didn’t allow un-
ambiguous identifying sources of elevated air 
contamination and, consequently, didn’t allow 
creating relevant management activities. 

The system for dynamic standardization 
stopped its functioning in Perm in 2007 and 
providing even partial management over ambi-
ent air quality became impossible. At present 
air contamination is only measured by the Perm 
Center for Hydrometeorology and Environ-
mental Monitoring (hereinafter called CHEM).  

As per data provided by the Perm CHEM, 
there are seven posts for ground air monitoring 
now functioning in Perm [8]; their locations 
are shown in Figure 1. Table 1 contains a list 
of admixtures controlled at these posts; a post 
number corresponds to its number given in 
Figure 1. 

According to accreditations granted to the 
Perm CHEM «ROSS RU.0001.512591»4, con-
taminants are analyzed with conventional 
techniques within ranges given in Table 2. 
Techniques applied for measuring concentra-
tions of all substances, excluding carbon

 

 
Figure 1. Location of monitoring posts aimed at controlling ambient air pollution in Perm 

__________________________ 
 
4 Competency certification PKZ-100 issued on November 08, 2019. The Federal Accreditation Service official web-site. 

Available at: https://pub.fsa.gov.ru/ral/view/6754/current-aa (date of visit December 05, 2019). 
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T a b l e  1  
A list of admixtures controlled at monitoring posts in Perm 

A post No., analysis performance Admixtures that are subject to control 12 13 14 16 17 18 20 
Sulfuric anhydride Х   Х Х  Х 
Nitrogen dioxide Х Х Х Х Х Х Х 
Carbon oxide Х Х Х Х Х  Х 
Ammonia Х Х Х Х Х Х  
Formaldehyde Х Х Х Х Х Х  
Xylol Х Х Х Х Х Х  
Toluene  Х Х Х Х Х  
Benzene  Х Х Х Х Х  
Ethyl benzene Х Х Х Х Х Х  
Phenol Х  Х Х Х Х Х 
Hydrogen sulphide     Х Х  
Metals (Manganese, Copper, Nickel, Lead,  
Chromium, Zink, Cadmium, Iron)   Х  Х   

Hydrogen chloride Х  Х Х  Х Х 
Chlorine      Х  
Hydrogen fluoride Х  Х   Х  
Particulate matter Х Х  Х  Х  
Nitrogen oxide   Х Х    

T a b l e  2  
List of contaminants, techniques and detection ranges  

(according to accreditation granted to the Perm CHEM) 

Detected contaminants Documents that fix rules and techniques for research 
and measuring 

Detection range, 
mg/m3 

Sulfuric anhydride RD 52.04.822-2015 0.0025–8.0 
Nitrogen dioxide RD 52.04.792-2014 0.021–4.3 
Carbon oxide «Elan» gas analyzer User manual EKIT 5.940.000RE 0.6–50.0 
Ammonia RD 52.04.791-2014 0.02–5.0 
Formaldehyde RD 52.04.824-2015 0.01–0.3 
Xylol 0.02–5.0 
Toluene 0.02–5.0 
Benzene 0.02–5.0 
Ethyl benzene 

RD 52.04.838-2015 

0.01–5.0 
Phenol RD 52.04.799-2014 0.003–0.1 
Hydrogen chloride RD 52.04.795-2014 0.006–0.1 
Hydrogen chloride RD 52.04.793-2014 0.04–2.0 
Chlorine «Elan» gas analyzer User manual EKIT 5.940.000RE 1.0–10.0 
Hydrogen fluoride RD 52.04.797-2014 0.002–0.2 
Particulate matter RD 52.04.186-89 part 1 sec. 5.2.6 0.26–50.0 
Nitrogen oxide RD 52.04.792-2014 0.028–2.8 
Chromium 0.01–1.5 
Lead 0.06–1.5 
Manganese 0.01–1.5 
Nickel 0.01–1.5 
Zink 0.01–1.5 
Copper 0.01–1.5 
Iron 0.01–1.5 
Cadmium 

RD 52.04.186-89 part 1 sec. 5.2.5.2 

0.002–0.24 
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monoxide and chlorine monoxide, involve labo-
ratory analysis of samples taken on absorbers. 
Therefore, the existing monitoring system 
doesn’t allow uninterrupted obtaining of data 
on ground air contamination. 

As dynamic standardization of emissions 
into the atmosphere is no longer performed, ac-
tual data on emissions from enterprises are also 
not collected in real time mode; data that are 
submitted every 5 years to substantiate standards 
for MPE can’t be applied for modeling actual 
ambient air contamination. It partly explains sub-
stantial differences between calculated and actual 
data. Let us illustrate this situation with an exam-
ple of an oil-processing plant located in Perm. 

Data obtained via inventories performed at 
the said oil-processing plant revealed that emis-
sions from contamination sources that were de-
termined mostly with instrumental techniques 
changed considerably even when there were no 
changes in technological processes and the 
plant operated in its normal regime. This 
changeability is due to oil-processing being 
flexible as it allows satisfying changing market 
demands for a wide range of oil products with 
minimal costs taking into account changes in 
raw materials structure. For example, SO2, and 
NOx emissions from smoke pipes of techno-
logical furnaces can vary considerably as there 
are wide ranges for regulated changes in the 
structure of fuel that is manufactured by the 
plant, consumption of flows that are heated in 
these furnaces, and their structure. There are 
several factors that explain it, for example, a 
change in a share of liquid fuel that is used 
when gas fuel doesn’t have sufficient heat-
producing capacity; a change in production 
processes loading resulting in intermediate 
flows changing their direction and this, in its 
turn, leads to a change in the structure of gas 
fuel used in technological furnaces; a change in 
consumption of flows that are heated in fur-
naces and in their structure.  

Emissions can be changeable not only in 
oil-processing but also at any other large indus-
trial production. However, the existing stan-
dardization system doesn’t allow taking into 
account possible changes in emissions and it 
makes its participants (economic entities or in-
dustries) fix higher standards for emissions than 

it is required in order to minimize risks of vio-
lating MPE.  

Trying to take into account emissions 
changeability that can occur in future, economic 
entities develop their standards with MPE fixed at 
their maximum possible level for the maximum 
number of emission sources. Therefore, any re-
port on an inventory basically contains only data 
on maximum emissions out of large data arrays 
obtained via measuring. As a result, even when 
maximum permissible level is reached at not 
more than 10 per cent of all the emission sources, 
dispersion calculation is based on modeling a 
situation when maximum number of emissions 
sources (ideally, all of them) emit maximum pos-
sible quantities of contaminants. Obviously, such 
a situation is impossible in real life.  

The situation with fixing higher standards 
for emissions which is described above, apart 
from emission changeability, is due to the fol-
lowing drawbacks related to standardizing: 

– firstly, as standards are fixed for a fu-
ture period of time but on the basis of emis-
sions measuring performed in the past, than, 
obviously, when instrumental control tech-
niques are applied, it is necessary to predict 
that previously fixed operating conditions will 
be repeated; the task seems labor-consuming 
and sometimes even impossible;  

– secondly, even if emissions are rele-
vantly predicted, it is next to impossible to take 
into account all permissible emissions when 
calculating their dispersion as a number of 
emissions combinations that are to be modeled 
given a great number of emissions sources goes 
to infinity. Let us illustrate the last postulate 
with the following example. 

Let us assume that there are two techno-
logical furnaces at an enterprise; they can emit 
nitrogen oxide (NOX) in a quantity up to 5 g/sec. 
Changes in emissions are caused by changes in 
fuel consumption that occurs due to changes in 
heated hydrocarbons flows. Probable combina-
tions of emissions from the furnaces correspond 
to points located within the square area limited 
with the coordinate grid given in Figure 2 with 
its sizes being 55 g/sec. Let us assume that an 
enterprise is located in an area where high back-
ground NOX concentrations don’t allow provid-
ing air quality that conforms to sanitary stan-



Analysis of tools aimed at managung ambient air qyality in Perm city    

ISSN (Print) 2308-1155    ISSN (Online) 2308-1163    ISSN (Eng-online) 2542-2308 55

dards at the boundaries of a sanitary protection 
zone and beyond it when both furnaces emit 
their maximum quantity of 5 g/sec. 

 
Figure 2. Illustration for combined emissions  

from two sources 

In this case, to fix MPE standards for this 
enterprise, we should limit a possible emissions 
area with a certain line and coordinates axes. 
Hereinafter in this paper we call it «a permissible 
area». Boundaries of «a permissible area» for 
two emissions sources can be limited with a line 
given in Figure 2 as «max». Boundaries of this 
«permissible area» are determined with some 
UPRZA dispersion calculations performed with 
a conventional technique5. 

The existing standardization system fixes 
that there is the only possible choice of emis-
sions combination given in Figure 2 and it is 
«MPE» point with its coordinated being 
2.5 g/sec, 2 g/sec. And here a set of points that 
are located in areas limited in Figure 2 with 
coordinates 2.5 g/sec, 2 g/sec and «max» line 
corresponds to actually permissible emissions 
that are considered to be violations if the exist-
ing standardization system is applied.  

If we apply the same logic to three emission 
sources, we will obtain a permissible area and a 
point that corresponds to MPE within a three-
dimension coordinates system. In real life, an 
oil-processing plant can have more than a dozen 
smoke pipes only, and similar assumptions will 

lead to n-dimension image of permissible emis-
sions combinations and MPE standards. 

As a result, despite there is a theoretical pos-
sibility to develop MPE with a great number of 
emission combinations, experts usually prefer to 
fix greatest possible MPE but confine themselves 
to only one dispersion calculation variant. There-
fore, authentic data obtained via inventories of cer-
tain air contamination sources that are applied for 
substantiating standards don’t allow estimating 
actual emissions from an enterprise and perform 
relevant calculations of ground concentrations thus 
detecting sources that cause elevated ambient air 
contamination. Ultimately, it doesn’t allow envi-
ronmental authorities to take well-grounded deci-
sions related to managing ambient air quality.  

Sanitary standards for ambient air quality 
are to be met; provision of that remains one of 
the most significant tasks all over the world, 
including Russia [9]. As per WHO data, more 
than 92 % people in the world live on territories 
where ambient air contamination exceeds offi-
cial safety standards [10]; therefore, tools for 
monitoring and managing ambient air quality 
are to be constantly developed and the task will 
become even more vital in the future [11–13]. 

Suggested tools for monitoring and 
management. Given all the above mentioned 
drawbacks that the existing standardization and 
monitoring system has, it seems advisable to 
perform the following tasks in order to provide 
proper functioning of a system for managing 
ambient air quality in any industrial center: 

1. To provide a monitoring system with the 
most detailed and operative data on emissions 
from industrial enterprises and motor transport; 

2. To provide a monitoring system with 
data that are uninterruptedly obtained from 
stationary monitoring posts; these are data on 
ground concentrations of contaminants emitted 
from enterprises located in a region including 
substances with a foul smell such as hydrogen 
sulphide, thiols, etc.; 

3. To provide a monitoring system with ac-
tual data on temperatures as well as wind speeds 
and directions at a height up to 1,000 meters; 

__________________________ 
 
5 On approving techniques for calculating dispersion of adverse substances (contaminants) emitted into the atmosphere: 

The Order by the RF Ministry for Natural Resources and Ecology No. 273 issued on June 06, 2017. Garant: information and 
legal portal. Available at: https://www.garant.ru/products/ipo/prime/doc/71642906/ (date of visit December 03, 2019). 
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4. To apply mathematical tools and pro-
cedures that have already been tested in the 
world practice and applied for modeling dis-
persion of contaminants. And here we should 
remember that calculation techniques applied 
for standardizing including aggregated dis-
persion calculations can’t be used in operative 
monitoring as they are aimed at calculating 
maximum concentrations under the worst 
possible combinations of meteorological pa-
rameters and they don’t allow taking into ac-
count winds with changing speeds and direc-
tions occurring in various layers of the at-
mosphere. 

The first task can be solved due to emission 
sources being equipped devices for with uninter-
rupted control; these devices are to be applied at 
objects that belong to the first hazard category 
(in other words, they can cause the most adverse 
effects) in conformity with amendments made 
into the RF legislation in 20186. 

We should note that there should be data 
on emissions of SO2, NOX, and CO from 
smoke pipes in a monitoring system as these 
contaminants make the greatest contribution 
into aggregated emissions; probably, it will 
allow applying emissions of these contami-
nants as indicators for adjusting models for 
contaminants dispersion. Any conclusion on 
whether data coming from uninterruptedly 
controlled sources are sufficient can be made 
only after tasks 2–4 are also fulfilled. 

An oil-processing plant was assessed re-
garding how well it was equipped with meters 
described in the RF Government Orders dated 

March 13, 2019 No. 262 and 428-r7; the as-
sessment revealed that uninterrupted control 
devices should be placed on smoking pipes of 
technological furnaces as they account for 
80 % of such contaminants as SO2, NOX, and 
CO emitted into the atmosphere. However, 
according to a preliminary assessment, such 
meters will uninterruptedly control not more 
than 46 % of the aggregated emissions from a 
given enterprise. Therefore, even when the 
above-mentioned RF Government Orders are 
met, data on emissions that account for 53 % 
of the overall atmospheric contamination will 
not be included into uninterrupted monitoring. 
Monitoring won’t either cover sources that 
emit substances with foul smell (hydrogen sul-
phide, thiols, etc.) and it is these substances 
people mostly complain about.  

A lot of authors note that recently motor 
transport has been making the greatest contribu-
tion into ambient air contamination in cities [14] 
so it can’t be neglected within a monitoring sys-
tem. To take emissions from motor transport 
into account, experts can apply a procedure for 
uninterrupted monitoring of emissions based on 
uninterrupted measuring of transport flows in 
a city; the procedure was tested in Saint Peters-
burg8. To measure transport flows, experts ap-
plied data on speed of movement shown in 
internet resources such as «Yandex. Traffic 
Jams»9. An these data on how fast transport 
flows move can be bound to data on quantity 
and types of transport obtained as per data col-
lected with video-registration devices with im-
age recognition10 [15]. 

__________________________ 
 
6 On making alterations into the Federal law “On environmental protection” into Clauses 1 and 5 of the Federal law “On 

making alterations into the Federal law “On environmental protection” and certain legislative acts of the Russian Federation” as 
regards creating systems for automated control over emissions and discharges of contaminants: the federal law issued on July 29, 
2018 No. 252-FZ (the last edition). KonsultantPlus. Available at: http://www.consultant.ru/document/cons_doc_LAW_303483/ 
(Date of visit December 04, 2019). 

7 Technical devices, equipment or their combinations that should be places at objects belonging to the 1st hazard category, 
stationary sources of contaminants emissions and discharges that are to be equipped with automated devices for measuring con-
taminants emissions or discharges as well as with technical means for fixing and transferring data on contaminants emissions 
and discharges into the state register of objects that exert negative influence on the environment: The RF Government Order 
No. 428-r dated March 13, 2019. Available at: https://rulaws.ru/goverment/Rasporyazhenie-Pravitelstva-RF-ot-13.03.2019-N-
428-r/ (date of visit December 04, 2019). 

8 The procedure for detecting emissions of adverse substances (contaminants) from transport flows on motor ways in 
Saint Petersburg into ambient air / confirmed by the Order by the Committee on use of natural resources, environmental protec-
tion and ecological safety provision in Saint Petersburg No. 23-r dated February 17, 2012. SPb, 2012, 46 p. 

9 Yandex.Traffic jams. Wikipedia. Free encyclopedia. Available at: https://ru.wikipedia.org/wiki/Yandex.Trafficjams 
(date of visit December 05, 2019). 

10 Kuz’min D.M. Technologies and procedures for intellectual monitoring over transport flows and motorways condi-
tions: abstract of the thesis. … Candidate of Technical Sciences. Moscow, 2008, 191 p. 
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To solve the task II, we need data on ground 
concentrations of contaminants emitted from en-
terprises and motor transport that are measured on 
monitoring posts either uninterruptedly or with a 
periodicity nor exceeding 60 minutes. As at the 
moment there are no technical devices for unin-
terrupted control over ground air, we suggest 
starting with data obtained from additional posts 
for uninterrupted automated control placed by 
large industrial enterprises in zones influenced by 
their activities. All the monitoring posts within 
Rosgidromet system where sampling is per-
formed only periodically should be obligatorily 
equipped with devices for uninterrupted control 
and data transfer; it is also necessary to place ad-
ditional posts with uninterrupted measuring and 
data transferring into a unified information and 
analytical center.  

To control ground concentrations of sub-
stances with a foul smell, in our opinion, it is 
necessary to equip all the posts with devices for 
uninterrupted measuring of total concentrations 
of sulfur-containing substances, hydrogen sul-
phide, thiols, and sulfur dioxide.  

Bearing in mind, that locations where some 
monitoring posts are placed no longer conform 
to requirements fixed in RD 52.04.186-8911 due 
to changes in a city environment, it is necessary 
to move CHEM monitoring posts to places de-
termined as per calculations of contaminants 
dispersion taking into account location of motor 
ways and houses.  

Experts in Perm accumulated certain ex-
perience in placing additional posts for control 
over ambient air quality within a zone influenced 
by an oil-processing plant. This experience re-
vealed that there was an obstacle in selecting the 
most optimal location for placing a monitoring 
post; namely, it was impossible to get an agree-
ment from Rosreestr authorities to make 
amendments into a list of activities that could be 
performed on a land spot in order to locate a 
monitoring post (a pavilion, fence, or a device 
for remote protection and data transfer) on it. To 
avoid the problem in future, there should be 
amendments made into the legislation; these 
amendments are to allow making priority 
changes into permitted activities on land spots 

thus granting permission to acquire or rent land 
spots for placing monitoring posts on them. 

To complete Task III, we should start with 
data on temperature profiles applied for monitor-
ing over contaminants spread. Taking into ac-
count analysis of temperature profiles it is possi-
ble to obtain a relevant model for contaminants 
transfer; it seems to be incorrect to neglect data 
on temperature profile of the lower troposphere. 

In our opinion, we should also use data of 
wind aerostatic sounding obtained twice a day 
together with data on temperature profiles. How-
ever, according to modeling results [16] con-
firmed with results of temperature-wind atmos-
phere sounding [17], zones with elevated change-
ability in wind direction can occur over urban and 
industrial territories; therefore, existing periodic-
ity applied for obtaining data on wind profiles is 
insufficient for operating management of ambient 
air quality. Nevertheless, data obtained via aero-
static sounding can be applied at a primary stage 
in adjusting dispersion models.  

There are tools for uninterrupted remote 
wind sounding of the atmosphere applied in 
the world; they are so called wind profilers. 
The most widely used technology here is ap-
plication of acoustic or radar phase-locked an-
tenna arrays in ultrasound sodars or radars op-
erating within a range from 1 mm to 30 cm. 
There are also lidars or profilers that measure 
Doppler shift in laser radiation frequency to 
obtain data on a wind and temperature profile 
as per atmospheric height [18]. 

A cost-saving choice on equipment can be 
«XFAS» sodar with phase-locked antenna ar-
ray produced by Scintec AG (Germany) (ac-
cording to the manufacturer’s data, it costs ap-
proximately 100 thousand EUR). 

To fulfill Task IV, we suggest using freely 
available software packages that are described in 
detail on the web-site of the Support Center for 
Regulatory Atmospheric Modeling (SCRAM) 
that belongs to the US Environmental Protection 
Agency [19]. 

These packages apply a combination of 
the following calculation techniques: 

– Receptor Modeling including PMF or 
Positive matrix factorization that are based on 

__________________________ 
 
11 RD 52.04.186-89. Guide on control over ambient air contamination (Part I. Sections 1–5). Available at: http://

docs.cntd.ru/document/1200036406 (date of visit December 03, 2019). 
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chemical and physical properties of contami-
nants measured directly on their sources to de-
termine a contribution made by a source into 
concentrations at monitoring posts for control 
over ground air (receptors); 

– together with PFM, «HYSPLIT» (Hybrid 
Single Particle Lagrange Integrated Trajectory) 
software package is applied; this package allows 
modeling dispersion of contaminants taking into 
account meteorological data such as profiles of 
wind speeds and directions  as well as tempera-
tures at various heights; 

– Modeling dispersion and turbulent dif-
fusion of contaminants using Euler, lagrange, 
and Gauss models. 

B.Kh. Sandjapov [20] describes experience 
related to applying software packages for dis-
persion modeling WRF and CALPUFF that can 
be found on SCRAM web-site in Volgograd. 

Difference solutions to turbulent diffusion 
equation reduced to a sequence of analytic expres-
sions obtained via approximation and linearization 
of solutions to equations within Gauss model for 
dispersion are also applied in the methodology 
called «Techniques for calculating dispersion of 
adverse substances (contaminants) emitted into the 
atmosphere»6 fixed by the RF Ministry for Natural 
Resources and Environmental Protection No. 237 
issued on June 06, 2017.  

We think that when the above-mentioned 
tasks are fulfilled, it will allow obtaining data 
that are sufficient for identifying sources of 
elevated ambient air contamination in order to 
work out relevant management activities 
aimed at ambient air quality in cities meeting 
all the sanitary standards. 

These management activities can be both 
operative measures, for example, a decrease in 
emission capacities of specific air contamina-

tion sources or imposing limits on motor 
transport traffic, and strategic ones, for exam-
ple, instructions issued for economic entities to 
develop environmental protection measures or 
construction of new motorways to redirect 
traffic flows. 

To perform operative and strategic man-
agement of ambient air quality based on data 
obtained via monitoring and modeling, probably 
certain changes into ecological legislations are 
required; however, only time can tell whether 
they are necessary and what exactly should be 
changed in ecological laws and legislative acts. 

Conclusion. To achieve relevant func-
tioning of a system for managing ambient air 
quality in large industrial cities, it is necessary 
to perform the following steps: to equip emis-
sion sources located at objects belonging to the 
1st hazard category with devices for uninter-
rupted on-line automated control over con-
taminants emissions; to develop a system of 
stationary monitoring posts as regards a wide 
range of contaminants including substances 
with a foul smell supplemented with a system 
for temperature-wind atmospheric sounding in 
the lower troposphere; the given systems 
should use conventional techniques for model-
ing contaminants dispersion tested in world 
practice and receptor data analysis taking into 
account air movement trajectories in a moni-
toring zone. Should all the steps be fulfilled, it 
will allow making ambient air quality conform 
to sanitary standards for the sake of people 
who live in large industrial cities. 
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