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Abstract. The brief results of the functioning of the environmental monitoring system
of the RUDN University campus are summarized. The monitoring system created in 2017
is aimed at obtaining data on the state of the environment of the campus and the adjacent ter-
ritory of the Southwestern Forest Park, which is considered as conditionally background.
The territory is surrounded by a network of highways with heavy traffic, bordered by residen-
tial buildings and an administrative zone. The technogenic load is mainly represented by
transport emissions, as most part of Moscow territory. From this point of view, the area is
considered as a representative object for study, where it is planned to continue work on envi-
ronmental monitoring and modeling of pollutant flows, as well as greenhouse gas flows.
Since the beginning of observations, more than 4000 records have been received on acoustic
and electromagnetic pollution, as well as on pollution of atmospheric air, soil, vegetation,
snow cover, which allows to confidently identify areas of influence of traffic flows to the ter-
ritory and simulate the migration of pollutants, as well as to develop a basis for assessing eco-
system services of the territory. In particular, these are assessments of greenhouse gas emis-
sions and uptake by the soil — plant complex.
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Pa3Butmne cuctemMsbl 3KOIOrM4€CKOro MOHUTOPUHIra
kamnyca PYQH
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Poccuiickuti ynugepcumem opyoicovt Hapooos, Mockea, Poccus
khaustov-ap@rudn.ru

AnHoTanms. ITonBoasATCs KpaTKue UTOTU (DYHKIMOHMPOBAHMS CHUCTEMBI 3KOJIOTHYE-
ckoro moHuTopuHara kamiyca PYJIH, co3mannoit B 2017 1. llens cucreMsl — mony4yeHue AaH-
HBIX O COCTOSHHH OKpYKAalOIeH cpeapl Kamiyca W mpwieraroonieid tepputopun HOro-
3amafHOro Jecomnapka, KoTopasi pacCMaTPUBACTCS KaK YCJIOBHO (hoHOBas. TeppuTopust okpy-
JK€Ha CCTbhIO aBTOAOPOI C MHTCHCUBHBIM ABMXCHHUCM aBTOTPAHCIIOPTA, 'PAHUYUT C JKUIIOH
3aCTPOMKOM M aIMUHUCTPATUBHOM 30HOW. TexHOreHHast Harpy3Ka MpecTaBjieHa B OCHOBHOM
BbIOpPOCAMU TPAHCIOPTA, KAk U Ha Oosbineil vactu Mocksbl. C 3TOl TOUKM 3peHHs TEPPUTO-
PHsI IPEICTaBISIET CO00I penpe3eHTaTUBHBIN OOBEKT JJIS1 M3YUCHUS, HA KOTOPOM 3aIUIaHUpPO-
BaHO TPOJOIDKEHHE paboT MO SKOJOTHYECKOMY MOHHUTOPHHTY W MOJENHPOBAHUIO ITOTOKOB
3arpsi3HUTENEH, a TaKXKe TOTOKOB MapHUKOBBIX Ta30oB. C Havyana HaOMIONEHUH MOIy9IeHo 0o-
nee 4000 3ammceil 00 aKyCTHUECKUX U IEKTPOMATrHUTHBIX 3arpsA3HEHHSX, a TaKKe O 3arpsi3-
HEHHOCTH aTMOCc(epHOTr0 BO3/IyXa, ITOYB, PACTUTEIHLHOCTH, CHETOBOTO TOKPOBA, YTO IO3BO-
JSIET C YBEPEHHOCTHIO BBIACIATH 30HBI BIUSHHS TPAHCIOPTHBIX IOTOKOB HAa TEPPHTOPHIO,
MOJICIUPOBATh MUTPALUIO 3aTPSA3HSIOIIMX BEIIECTB M Pa3paboTaTb OCHOBBI OLEHKH 3KOCH-
CTEMHBIX YCIyT TEPPUTOPWH. B WacTHOCTH, OLEHKH SMHCCHH ¥ IOTJIONMICHHUS MAapHUKOBBIX
ra30B IIOYBEHHO-PACTUTEIHHBIM KOMILUIEKCOM.

KuroueBble c1o0Ba: MOHMTOPHHT OKpyXkatomieit cpeasl, PYIH, TpancnopTHOe AaBie-
HUE, OTOKH 3arpsS3HSIONINX BEIIECTB, IKOCUCTEMHBIE YCIYTH

HUctopusi crarbm: moctynuia B penaknuto 18.01.2021; mpuHATa K MyOJUKAIHH
30.01.2021.

[ nurupoBanus: Aemop. Development of the environmental monitoring system of
the RUDN University // Bectank Poccuiickoro yHuBepcuTeTa Apy:KObI HapooB. Cepusi: IKOIorHs
u Ge3omacHoCTh xu3HenesTenpHocTr. 2021, T. 29. Ne 3. C. 282-288. http://dx.doi.org/10.22363/2313-
2310-2021-29-3-282-288

Introduction

Since creation in 2017 the environmental monitoring system in the main
campus of the RUDN University, a team of specialists controls a set of character-
ristics of this area in connection with a main source of the pollution — transport
flows surrounding and crossing the campus. Currently, there are over 4 thousand
results of measurements are collected. This is an information on atmospheric pol-
lution (main pollutants, including carbon oxide, sulfur and nitrogen dioxides, soot,
hydrogen sulfide), presence a set of aliphatic hydrocarbons and polycyclic aro-
matic hydrocarbons in snow, soil, plant organisms; acoustic pressure and radio-
activity. According to these data the territory of 144 ha was divided in 3 main
zones: transport, social & administrative and “background” — park zone.

The necessity of a monitoring system was justified in comparison of
the monitoring data obtained using the Moscow city environmental monitoring
system: our first estimations showed, that the complex atmospheric pollution in-
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dex based on the data of three nearest monitoring stations vary up to 1.5-2 times.
Thus, a detailed impact models must be based on the detailed observations. The sys-
tem of 33 monitoring points was developed in 2017; it is quasi regular network
with a unified measurements complex that guaranties a possibility of comparison
of measurements in time. Currently, the main results of the monitoring are pre-
sented in over 20 articles in peer-reviewed publications, including [1-12].

In 2019, the project became a central part of the program of First World
Tour in Sustainable Campuses organized in the RUDN University after the sug-
gestion of the Ul GreenMetric World University Rankings. Representatives of
more than 20 universities from different regions of the world got an opportunity to
get acquainted with an observation system and data processing models.

Since 2020 the project on environmental monitoring of the university cam-
pus became a part of a research project “Development of Methodological, Infor-
mation-Analytical and IT Support for Monitoring the State of the Environment of
Territories and for the Elimination of the Consequences of Emergency Situations”
supported by the university. In 2022-2023, the project will develop refined algo-
rithms for assessing the impact of transport loads of various intensities on the state
of the urban ecosystem based on data on the distribution of marker substances that
are priority for control.

The relevance of the project is due to the need to assess the impact of
transport loads on urban ecosystems. Existing models for estimating the impact of
emissions on urban ecosystems are limited to aggregated calculations of the po-
tential concentrations of major pollutants at worst meteorological conditions. How-
ever, in practice, the consequences of pollution are much more diverse. A distinc-
tive feature of the project is the construction of integrated (“multi-media”) models
of interaction of ecosystem components, which are becoming increasingly com-
mon in foreign and domestic studies.

Currently, the results of the environmental monitoring are presented in
the web site of the RUDN University in the “Environmental Policy” page and
are updated quarterly.

The accumulated data allowed us to substantiate the possibility of organi-
zing monitoring to determine the temporal and spatial characteristics of pollutant
flows through the territory and to assess the level of man-made loads in its various
zones. The next step should be to assess the dynamics of ecosystem services pro-
duced by soil and plant complexes under conditions of loads of varying intensity.
In particular, attempts are being made to develop a system for assessing green-
house gas flows. After the project of environmental monitoring became a part of
a research project “Development of Methodological, Information-Analytical and
IT Support for Monitoring the State of the Environment of Territories and for
the Elimination of the Consequences of Emergency Situations,” this direction got
a new impulse for the development: we consider a monitoring project as an op-
portunity to justify new approaches to the control of environmental state of
the urban areas.

A new stage of the project is aimed at solving the problem of choosing op-
timal models for the formation and manifestation of the mechanisms of stability of
urban ecosystems exposed to the flow of pollutants in the urban environment.
This is the most urgent problem: the choice of the model determines the subse-
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quent quality of the forecast of the state of urban ecosystems and, accordingly,
determines the effectiveness of decision-making to optimize environmental loads.

Research objectives of this study include:

— preliminary multicriterial assessments of the state of the model territory;

— substantiation of the choice of the most significant geochemical markers
characterizing the impact of man-made pollutant flows on urban ecosystems;

— selection of optimal methods for constructing models of migration and ac-
cumulation of pollutants;

— thermodynamic assessments of the processes of migration and accumula-
tion of marker substances;

— development of algorithms for estimation of the impact of technogenic
flows of marker compounds on a set of objects representing different subsystems
of the urban ecosystem;

— obtaining additional information about the flows of marker compounds
and verifying the constructed models;

— development of practical recommendations for modeling the resistance of
urban ecosystems to technogenic flows of priority marker compounds.

A specific task that will be solved within the framework of the project is
the analysis of the relationship between the type and intensity of anthropogenic
impacts (flows of marker compounds) and the response of the polluted system.
The project focuses on local models. Unlike common regional and global assess-
ments, it is at the local level that detailed, concretized assessments of the contribu-
tions of individual pollutants to a particular effect manifested in the ecosystem
become possible. The obtained individual estimates of the accumulation and mi-
gration of PAHs are the basis for subsequent algorithms and methodological ap-
proaches to forecasting the state of local ecosystems of the city. Thus, the problem
has a complex character (forecasts of the state of soil and plant systems under
conditions of transport loads), but its solution is based on obtaining detailed esti-
mates of pollution of local areas of urban territory.

Results

The main expected results of the future stages of the projects include:

— detailed models of accumulation and migration of individual PAH com-
pounds in the soil — plant system at different levels of anthropogenic load;

— algorithms for assessing the zones of influence of motor transport on soil
and plant systems;

— methods of environmental monitoring for local territories under conditions
of transport load;

— recommendations for reducing the impact of man-made pollution flows
caused by transport activity.

Conclusion

During the realization time of the project the efficiency of these works was
demonstrated: innovative research results, educational efficiency (campus as an open
laboratory), as well as informational ad image. In particular, the scientific novelty
of the project consists in the following provisions:
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1) fundamentally new models are being developed based on the thermody-
namic characteristics of the interaction of several components of the urban ecosys-
tem (“multi-media” models);

2) estimates of the leading factors of accumulation and migration of flows
of priority pollutants (PAHs as geochemical indicators) are given;

3) estimates of the impact of technogenic pollutant flows on urban ecosys-
tems and recommendations for regulating the activity of sources of exposure are
proposed.

Thus, the project involves the development of new methods for studying
the dynamics of the state of urban ecosystems affected by man-made sources of
pollution.
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