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The quality of the lake's 
water and the health of 
its ecosystem is the 
most important 
indicatorof how 
"organic" agriculture is 
run in its landscape.
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Idea of Geographic 
Information Systems
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Regencies
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We collect data about water bodies, landuse, agriculture, households
The data must have coordinates to be placed on the map
Geodatabase unites all data in one structure

We can show all data as the set of the layers

The outcomes are maps and graphs which show the ecological situation in the monitoring area!

Pavel Kargashin,

Head of GIS Development AEU, 
Assistant Professor MSU
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GIS as tool to present results
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With the GIS we can generate so many awesome
and informative maps as we need.
The only condition ςWE must collect the monitoring data



How to work with the results
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It is easy to mention that there becomes less red spots.
In these maps it means that the situation becomes better, the rate pollution decreases.
GIS allows to produce such maps uniformly and it is easy to compare them and make conclusions



Monitoring of Diffuse pollution

Diffuse pollutionï

Deterioration of water quality, 

caused by sources that emit 

pollutants, which bypass 

central water treatment 

facilities and/or cannot be 

treated

There are the factors 
that decrease and 

increase the diffuse 
runoff

Maria Kozlova,
PhD in Geography, 
Leading Researcher in Institute of 
Water Problems of RAS
Moscow, Russia,
Consultant of AEU Club
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Types of Diffuse pollution

1. .¸ ¢I9 ²!¸ hC ¢I9 th[[¦¢!b¢{Ω 
ENTERING THE WATER BODIES

3. BY DURATION OF EXPOSITION 

2. BY POSSIBILITIES TO NEUTRALIZE THE 
POLLUTION SOURCES

4. BY THE TYPE OF ECONOMIC 
ACTIVITY

Å Possible to eliminate;

Å Possible to localize and treat;

Å Impossible to localize

Å Constant pollution sources

Å Periodical pollution sources

Å Sporadic pollution sources

Å From surface waters and watershed altered 
anthropogenically;

Å From groundwaters as a result of their discharge;
Å Aerogenicprecipitation on the water surface;
Å Direct contact of the water body and a source of 

pollution;

Å agriculture;

Å Residential territories;

Å Industrial sites;

Å transport;

Å recreation;

Å Coast modification (erosion, building etc.) 8



Models for calculating the 

area runoff module

rainfall
Surface runoff

infiltration
Ground runoff

Ways to decrease 

diffuse runoff from 

areas 9



Measurement of microbiological activity by emitted 
gases in a laboratory experimentafter the 
introduction of a small dose of lignohumatesinto the 
soil (from Bali). 

Aleksey Stepanov,
Professor MSU, 
Head of the Department of Soil Biology, 
Faculty of Soil Science,
Consultant of AEU Club

Soil from Bali + =
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Greenhouse gas monitoringin ecosystems 
GHG Emissions

Carbon 
Sequestration Live biomass remove 

CO2 from the 
atmosphere 

through 
photosynthesis 

Soil and Plant 
Respiration

Undisturbed ecosystems 
earn  credits for 

carbon  stored on 
their  property

CO2 is emitted into the atmosphere 
due to human activitiesCarbon

Credits

1 Carbon Credit + 1 Tone Carbon =
Carbon Balance

Carbon
stored 
in soil

NEE

Antopogenicallydisturbed 
ecosystems purchase 

credits from undisturbed 
ecosystems to offset

their emissions

Biomass calculation

Emission calculation

Drained peat bog

Man-made wasteland

GPP

GPP

Reco

Reco

Reco Reco

GPP GPP

KupriianovaIuliia V.
Russia, Teacher-
Researcher 
in ecology, MSU, 
Consultant of AEU Club

IlyasovDanilV.
Russia, PhD in Ecology, 
Institute of Forest Science, 
RAS, Consultant of AEU Club



FOCUS simulation 
models: output data- PEC 
(predicted environmental 
concentration)

PEC Surface water 

PEC Groundwater

PEC Soil
Pesticides

drift
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Pesticide PEARL, 

SWASH Angelika Astaikina, 
Head of Legal Affairs of AEU, 
PhD, MSUBIOTESTING
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How does it work?

Pesticide?

Risk 

Assessment

Harmful for 

environmental?

Pesticide should 

be banned

Risk 

Communication

Industry

Media

Consumers

Professionals

No Yes

Risk 

management

Organic food
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Χsewage treatment 
plants

Χcroplands

̏ͭͦ ͙͔͙͔ͦ͋ͪ͊͗ͤ͘Σ ͍͊ͭͦͪΥ ˹͔͙͍͔ͫͭͤ͘·͚ ͍͊ͭͦͪΣ ͙͡ͼ͔͙ͤ͘ΎΥ CC BY

Training seminars

Extract DNA, 
mycorrhiza
in AIT, UNUD, 
VNU +1 new we 
will find during 
project 
execution

Analysis
in Moscow

Sampling several 
times per 
research 

Other important 
for agriculture 

object

Practical solution how to improve water quality

Discussion of results

Organization of molecular biological monitoring 
(including COVID-19 virus) in any country

Sergey Kharitonov,
Head of Molecular Biology 
departmentof AEU, MSU
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https://creativecommons.org/licenses/by/3.0/


Development of water resevoirs

The majority of Moscow reservoirs are for drinking purposes

The reservoirs were created in 1930s 

Nataliya Shchegolkova,
Dr. of biol. Sc. MSU
Creative Director of AEU
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Methods

air sampling tube

çTube GOINè

dissolved-oxygen meter

bathometer
GPSmap

speed measurement

echo sounder

Sampler for zooplankton

conductometer
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Layer-by-layer sampling of bottom sediments
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a˿lculatingthe primary production of the lake by 
the daily dynamics of dissolved oxygen
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Seismic survey of bottom sediments

1

2

ʌʦʪʦ 3.   ɿʘʙʦʨʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: 1 - ʠʟʣʫʯʘʪʝʣʴ; 2 - ʩʝʡʩʤʠʯʝʩʢʘʷ
                ʢʦʩʘ.

ʌʦʪʦʌʦʪʦʌʦʪʦ 3.  ɿʘʙʦʨʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: 1 - ʠʟʣʫʯʘʪʝʣʴ; 2 - ʩʝʡʩʤʠʯʝʩʢʘʷ ʢʦʩʘ

Bottom
sediment
thickness
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Construction of maps for the 
bottom geomorphology 
(Moskva river)
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Sampling of bottom sediments for determination of gas composition
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