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Geochemical research on different scales : 3
(WP5) sl
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Geochemical profiles that we already have Ii:
iy

* Elemental geochemical profile of road dust,
PM10 and PM1 fractions of dust in Moscow
(city level)

* Chemical composition of soils, road dust and
snow cover in the western part of Moscow
(district level)

* Toxic elements in soils and road dust of the
Setun river basin (basin level)

* Elemental profile of atmospheric PM10 on
MO MSU (station level)

* Partitioning of toxic elements in atmospheric
precipitation on MO MSU (station level)

v

Partitioning of toxic elements in Moscow rains
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List of works (WP5) '
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2021
* Characterization of composition of the fractions and groups for toxic element compounds in road dust of

the Western (transport) and Eastern (industries) administrative districts of Moscow;
* Sampling of snow cover in the Setun river basin. Development of database with the results of
geochemical sampling of snow cover, soil, road dust in the Setun river basin.

2022
* Study of regularities of transfer and accumulation of road dust microparticles of different sizes in urban
environment, depending on the geometry of urban canyons, with spatial detailing to the scale of individual
streets and buildings in Moscow;
* Examination of spatial patterns in the distribution of geochemical load and soil pollution in the Setun
river basin according to data on the composition of the snow cover;
 Description of the spatial heterogeneity of the Setun river basin area and the identification of units with
homogeneous natural and anthropogenic conditions for the erosion model (based on land use zoning of the
territory, inventory of the main sources of pollution, identification of elementary geochemical landscapes,
analysis of maps of parent rocks, relief, vegetation, conditions of water migration).

2023
» Assessment of the state and degree of pollution with HMMs and PAHs for components of terrestrial

landscapes in the Setun river basin using the composition of PM10 microparticles;

* [dentification of paragenetic associations of potentially toxic elements in the components of the urban
environment - atmospheric precipitation, road dust, topsoils, surface waters as indicators of pollution
sources and migration routes between the components of the urban environment.



Deliverable 1 (city level):

assessment of the influence of
urban canyons geometry on
pollution of microparticles
with toxic elements

wh
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-h w.‘ﬁ Study of regularities of transfer and accumulation of road dust microparticles in urban l

environment, depending on the geometry of urban canyons, with spatial detailing to the scale

of individual streets and buildings in Moscow

Field surveys

Laboratory analysis (contents of Obtaining regression trees

HMMs , physicochemical properties)
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Data from the OpenStreetMap, 2GIS
databases and GeoEye-1 satellite image

Evaluation of building parameters,
using geoinformation and ANOVA analyses

Determination of threshold parameters and evaluation
of protective and barrier effects of buildings
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< Regularities of transfer and accumulation of road dust microparticles in urban environment,

e

depending on the geometry of urban canyons, with spatial detailing to the scale of

individual streets and buildings
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Length of the urban canyons in the western part of
Moscow (data provided by T. Samsonov)
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Variables affecting dust
particle contamination:
width and length of the
canyon,

the ratio of the distance from
a point to the beginning of
the canyon to the total length
of the canyon,

distance to nearest obstacle,
vehicle mileage along the
entire length of the canyon
and vehicle emissions along
the entire length of the
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industrial impact,
physicochemical properties
of road dust.



Deliverable 2 (district level):

influence of different sources on
microparticles pollution
with toxic elements
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Characterization of composition for the fractions and groups of toxic element lfh

compounds in road dust of the Western and Eastern districts of Moscow

Topics:

» Differences in the particle size distribution in road
dust in the Eastern and Western Moscow

> Toxic elements in size-fractionated road dust

» Enrichment of road dust particles with toxic elements
on roads of different sizes

Toxic elements in size fractions of road dust on small roads
and courtyards with parking lots in the Western transport and
Eastern industrial districts of Moscow

Moscow

Western (transport) Eastern (industrial)
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Deliverable 3 (basin and station level):

spatial heterogeneity of microparticles
pollution with toxic elements and PAHs
in the Setun river basin
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Sampling of snow cover in the Setun river basin (05-09 March, 2021)
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2021

Development of database with the results of geochemical sampling of snow cover, soil,

road dust in the Setun river basin
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Soils and road dust

Indicators included in the database :

l-lﬁ

= Samples metadata (coordinates, address, type of

impact, depth of sampling, etc.)
= pH-value
= Electrical conductivity
= Total organic carbon
= Particle size distribution

= Content of macroelements (Na, Mg, Al, K, Ca, Ti,

Mn, Fe)

= Content of potentially toxic elements (Li, Be, Sc,
V, Cr, Co, Ni, Cu, Zn, Ga, As, Se, Rb, Sr, Y, Zr, Nb,
Mo, Rh, Pd, Ag, Cd, Sn, Sb, Te, Cs, Ba, La, Ce,
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf,

Ta, W, Re, Ir, Pt, Au, Ti, Pb, Bi, Th, U)
= Content of polycyclic aromatic hydrocarbons

= Soil-geochemical catenas
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Development of database with the results of geochemical sampling of snow cover, soil, ‘Ihl
road dust in the Setun river basin

River waters, suspended particles and sediments

Indicators included in the database:
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“N227° Distribution of geochemical load and soil pollution in the Setun river basin according to ‘Ih
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data on the composition of the snow cover
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Description of the spatial heterogeneity of the Setun river basin area and the ‘Ihl
identification of units with homogeneous natural and anthropogenic conditions

for the erosion model

Basic information for the erosion model

* land use zoning of the territory

* inventory of the main sources of pollution
* clementary geochemical landscapes

* soils and parent rocks

* relief

* vegetation
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Description of the spatial heterogeneity of the Setun river basin area and the lfh
identification of units with homogeneous natural and anthropogenic conditions

for the erosion model

Land use zoning
of the Setun river basin

Functional zones
Residential area Transport area

Urban Industrial area
Rural Recreational area and Forests

Agricultural area

B cemeteries

Water area
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Description of the spatial heterogeneity of the Setun river basin area and the m
identification of units with homogeneous natural and anthropogenic conditions
for the erosion model

Terrain elevation
of the Setun river basin

Elevation, m. a.s.l.

B 103- 127

| 127 - 146
146 - 165
165 - 183

| 183-202

B 202 - 221

221 - 240

B 240-263

Setun basin
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The laboratory equipment needs in 2021 .,|'i,,|

1. Electric stoves and evaporation bowls for separation of
microparticles after centrifugation

2. Laboratory sieves for separation of large particles
3. pH meters and conductometers for field work

4. Filter sets for separation of microparticles from solutions (river
waters, snow, precipitation)

5. Sample storage refrigerator
TOTAL: 9 thousand Euros (650 thousand Rubles)

+ Chemical analyses ~ 25 thousand Euros (1.65M Rubles) per year



Thank you for your attention!
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