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1. Introduction
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50-year anniversary:

Government Decree on 09.09.1963 No. 944 “On Measures on Enhancement

of Hydrometeorological Service of the USSR”

“...To organize systematic observations of chemical composition of

ambient air, precipitation...”

Prof. ML.E. Berlyand

(1919 - 2006)

Dissemination of any information on air pollution was strictly restricted

to up to 1992
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Federal Network of Urban Air

01.12.2012: 683 stations in 252 cities and towns
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2. Observations
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Station category:

Pollutants, data, station catecories

About 40 pollutants are systematically
observed

Urban background (housing),

. . ) Industrial ,
From 1-5 to 10-16 stations in a city Traffic
depending on population

Suburban
Total samples amount: 4.4 M in 2011,
incl. Roshydromet - 4.1 M samples

Distribution of station category

35%
urban
backgrou 5%

nd suburban
SanEpid

Roshydromet

28%
traffic

RYAZS
industrial
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Two-function by Ministry of Health established air quality criteria which are both:
- hygienic criteria and

- requlatory ones, i.e. these criteria carry two different functions

No target values are used

Short-term criteria (20-30 min.) - [AKmp
Long-term criteria (1 year) — MNAKcc

Criteria are established for more than 600 pollutants, no priority

For systematic observations, target pollutants should be selected
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Network Planning g %

Step 1a - basic pollutants: SO2 (235 cities),
NO (140),
NO2 (237),
CO (210),
TSP (225)

Step 1b - major pollutants: benz(a)pirene (171)
formaldehyde (151)

Step 2 - pollutants selecting by ranking values of an index:

CAGi= Mi/IIIKi,

CACi- CLEAN AIR CONSUMPTION (air volume required to dilute
emission of i-th pollutant to i-th limit value concentration)

M - city total emission for i-th pollutant

IJIK — hygienic limit value for i-th pollutant
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Number
of cities

Number
of stations

Pollutant

B(a)P

BTX

Soot
Formaldehyde

Phenol

Num
ber

of
cities

40

37

151

99

Number
of stations

N




Monitoring Programmes (scope of data)* " ;@‘

(heavy metals)

121 cities
70

125

125

121

125

114

114
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Manual / automated short-term samples 4 times / day
on 01, 07 a.m., 01, 07 p.m.

Laboratory analysis (150 accredited laboratories with QA/QC system)
Sampling 3 times / day is permitted (no night samples)

Sampling 2 times / day (07a.m. and 07 p.m.) as an exception

4 samples / day — 135 stations (21%)

3 samples / day — 449 stations (71%)

2 samples / day — 39 stations (6%)

1 sample / day (moving time sampling) — 11 stations (2%)
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One of QA/QC procedures -

remote checking laboratories: test samples

40 30 20 40 0 10 20 30 40 5O
MNorpewnocTs (%)

Distribution (%) of lab analysis errors
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3. Air Quality Assessment
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Main air quality indices:

(1) Short-term - Standard index SI (CH):

MAX of STConc. (i, j) / STLimit Value (i, j)

STConc - Short-term concentration of i-th pollutant at j-th station

(2) Long-term - Air pollution index API (U3A):

API(n)= Z API; =2 AMAConc. (i) /([14Kcc;)8, i=1ton, n=5

a = 0.85; 1; 1.3; 1.5 for different pollutant toxicity(a=1 for SO2)

AMA Conc. (i) - annual mean concentration of i-th major pollutant

averaged over all city’s stations




Air pollution grades
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4. Urban Air Pollution in 2011

(see: www.voeikovmgo.ru)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14
HOMep NnpuMmecen

Ratio of short-term max concentrations averaged over cities to short-term limit value:

1-TSP 5 — Nitrogen oxide 9 — Hydrogen fluoride 13 — BaP

2 — Sulphur dioxide = 6 — Hydrogen sulphide 10 — Hydrogen chloride 14 — Ethilbenzine
3 — Carbon monoxide 7 — Carbon sulphide 11 — Ammonia

4 — Nitrogen dioxide 8 — Phenol 12 - Formaldehyde
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qcp

g cp/NOK — TN 4OK

1 2 3 4 5 6 7 8 9 10 11 12
HOMEpP NpuMecH

Ratio of long-term concentrations averaged over cities to long-term limit value:

1 — TSP (225 cites) 5 — Nitrogen oxide (140) 9 — Hydrogen chloride (35)
2 — Sulphur dioxide (235) 6 — Carbon sulphide (7) 10 — Ammonia (69)

3 — Carbon monoxide (210) 7 — Phenol (99) 11 — Formaldehyde (151)

4 — Nitrogen dioxide (237) 8 — Hydrogen fluoride (32) 12 — BaP (171)
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119 cities (58%) in 42 Regions are in grades “High” or “Very High”.

More than 53% of urban population (55 million) live in these cities.

In 9 Regions more than 75% of urban population live
under “High” or “Very High” pollution:

Astrakhanskaya oblast
Chuvashskaya respublika
Khabarovsky kray
Orenburgskaya oblast
Moscow

Respublika Khakassia

Samarskaya oblast

St. Petersburg
Taimyrsky AO (Norilsk)
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Top List - 2011 (cities in the grade “Very High”): 27 cities, 16 R)
million citizens

Tadnuunal6—Toponac nanboisIIEM YPOBHEM 3arpasHen s aTMocdepsl H BeLIECTEA,
ero onpenenswmne, 8 2011 r.

[opon

Bemecrea,
Olpe Ie/AI0NIHE O4EHb
BRICOKHH YPOBEHE 3A

[opon

Bewecrsa,
OlpeIe/HI0 NHE O4HEHb
BBICOKHH YPOBEHB 3A
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Major pollutants in Top List cities (as contribute to API index):

- formaldehyde (26 cities of 27)
- benz(a)pirene (21)

- particulate matter (15)

- nitrogen dioxide (15)

- phenol (8)

- ammonia (4)

- carbon monoxide (1)
-sulphur dioxide (1)

- soot (1)

- carbon bisulphide (1)
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Number of cities in grades “High™ (1) and “Very High” (2)
in 1991 - 2011
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Satellite data on NO2

Ilexpozae onck

E Bemmmi Hoeropoz
@

- @ Crapas Pycca

mllnllmry}l'm’

n:owmmmmmmwumtm

ApocIaniab :
W e

KocTtpoma

L ] HeaHOBO
TlepecaaBib-3a51e cCRHH L ]

= = muamm:,m"m'
0 20 50 100 150 200 300 400 500 750 1000 1500 2800



TNABHASI Z
TEOPU3UIECKAS
OECEPBATOPMFI §
nm. A VI.BOEMKOBA

Contribution of different pollutants to population risk in Moscow

during forest fires in summer 2010 (E./7. renuxosuy u dp. K ananusy
rnocriedcmeull 8bICOKO20 3a2ps3HeHUS 8030yuwHo20 bacceuHa Mockebi nemom 2010 e.
Tpyob! I'TO, ekin. 565, Cnb, 2012, c. 79-88)

Pollutant Contribution to Pollutant Contribution to
short-term risk long-term risk

PM10 58.7 Formaldehyde 38.2
NO2 9.4 B(a)P 11.8
CO 8.5 PM2.5 10.7
O3 7.7 03 8.2
NH3 6.6 NO2 7.4
Formaldehyde 6.6 PM10 6.7
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Continuous PM-10 measurement in St. Petersburg,
Summer 2010 (forest fires in Russia)
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4. Dissemination of Information on Air Quality
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* Publishing information on air
pollution in Russian regions:
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S. Air Pollution Modeling
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Calculated max. short-term NO2 cc
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Air Pollution Mode

Fukushima 2011 APR 18 10:00 Fukushima 2011 APR 2000:00
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6. Health aspects
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Contacts:

Voeikov Main Geophysical Observatory
Karbyshev str., 7

194021, St. Petersburg

Russia

Tel: +7 (812) 297 4390

Fax: +7 (812) 297 8661

E-mail: (chichern@main.mgo.rssi.ru)

web: (www.voeikovmQgo.ru)
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