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Achievements in Acid Deposition Monitoring

Russian Federation has been participating in EANET since 1998 with the start of activities during the preparatory phase. The
experts from several governmental authorities and institutes related to environmental monitoring took part in expert
meetings and workshops which contributed to the preparation of technical documents and guidelines for monitoring
operation and chemical analysis.

Monitoring on EANET Programme

Measurement parameters Monitoring
interval

Wet pH, EC, Na*, K*, Mg**, Ca®*, NH,", HCO5, Daily (every
deposition CI, NO3, NO,, PO, Br precipitation
event)

Dry SO,, HNOs, HCI, NH3 Components in Regular |
deposition PM (the same as in wet deposition) (weekly/two ‘ﬁ
weeks)

ICP-MS spectrometry

PreC| itation

Soil pH (H,0), pH (KCl), exchangeable (Na’, 3- 5 years collecior

K*, Mg, Ca®, Al**, H" exchangeable
acidity, ECEC, Carbonate, T-C, T-N
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1.0bservation of tree decline,

Vegetation

2. Description of trees

pH-meter

Inland T°C water, pH, EC, alkalinity, Na*, K*,
aquatic Mg**, Ca**, NH,", HCO3', CI', NO5', NO;,
environment PO,*, Water colour, DOC (cob)

4 times a year

Russian EANET monitoring stations were established in the ' .number of the monitoring stations of national networks
South=Eastern parts of 'Asia'n.Russia including Far _East.,"'-' operated under the management of Roshydromet. Their
region. Together with LIN (Limnological Institute) they !programs also include the sampling and measurement of
produced ‘the medsurement data" in . accordance with atmospheric' deposition  of airborne pollutants, soil and-
unified. EANET. prog'rarr'is using.the manuals ‘and technical vegetation and.inland-aguatic environment.
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Policies and Practices Concerning Acid Deposition

Russian national acid deposition monitoring network
consists of regional and remote precipitation chemistry
and acidity monitoring sites; urban sites, where pollutants
concentration in both air and precipitation are measured;
and snow monitoring network. Analysis and generalization
of monitoring results, their interpretation, and evaluation
of the state of the environment according to these data
are annually published in a number of issues. The most

complete of them is “Review of the state of the

environmental pollution in Russian

Federation” (Roshydromet).

Long term monitoring data obtained from the background
monitoring stations over Russia shows that generally for
Russia territory there is a tendency for decreasing of sulfur
and increasing of nitrogen concentrations. At the same
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time, sulfur concentration in precipitations of Siberian and
Far East background regions stays practically stable and
even a bit increases during more than 30 vyears

measurement period.

Total nitrogen

Long-term trends of sulfur (a) and
nitrogen (b) concentrations (mg/l) in

¢ [

precipitations over Russian territory.
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ThIS analy51$ is almost based on the data from the background monltorlng sites operated over the territory of Russia at the
perlod from the end of 1980s to2000. Evaluation of a spatlal dlstrlbutlon of sulfur and nitrogen compounds both in the air
[ “and: precipitati ns_shows thelr maX|mums over the western part of Russia W|th a general decreasmg toward to the east
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. . o q . X ) 10 Rural sites 0 HCO3-
__ Far East region has resulted in increasing of sulfate ion concentration in 09 anos
1 precipitation and sulfur dioxide concentration in air at urban and regional sites ol I I I ms042
as compared with background level. W | —
N : _ o«
Concentration of nitrogen compounds in urban sites is almost the same or 1.5 O3 |
times higher than in rural ones. 01— —
0,0 T T T
I - i-m' Central ~ South  Bakal FarEast  ATR ETR
- - ans?bl::)i:h Siberia region average  average
Average annual wet deposition of sulfur, 10 N
nitrogen and ion sum (t/km? per year) 07 -
N(NH,)/ 22 . | |
Regions SO0 N®©NO;) N(NH,) XN M S/YN N@NO;) 04 |
Central and  North gg - OHCO3-
Siberia 0.36 0.07 0.18 0.24 4.6 1.5 2.6 g; E(N;_’S'
South Siberia 111 0.25 0.34 058 85 1.9 1.4 " Conial Souh  Baka FarEast AR ETR  |BSO42
and North  Siberia region awerage average
Baikal region 049 014 009 023 88 2.1 0.6 Sivera ’ o
. Far East 1.00 0.18 0.23 0.41 9.0 2.4 1.3 Anions ratio in precipitation of urban
ATR average 0.70 0.16 0.20 0.36 7.1 2.0 1.2 and rural sites of the Asian territory of
ETR i
i 070 016 030 046 108 15 1.8 Russia




| Main Results in Acid Deposition Monitoring

Cation ratios in the atmospheric aerosols
%-equivalent (2000-2006) Comparison of average region
_ concentrations of sulfate, nitrate
Irkutsk Llstvyanka Mom:ly Primorskaya . . .
i and ammonium ions in
\6. :m ?’ gn precipitations (according to national
monitoring  network) with
Anion ratios in the atmospheric aerosols background levels (Mondy) and
%-equivalent (2000-2006 . . .
J-dL o-equivalent ( ) EANET data (Listvyanka, Primorskiy)
bistwanka - Mondy Listvyanka  Mondy Primorskaya in 2004 for a) rural and b) urban
sites.

EANET and EMEP sites

S04-2 NO3- NH4+ pH 0
m Central and North Siberia m South Siberia S04-2 NOS. NH4+ — pH
[ Baikal region fListvyanka | Central and North Siberia W South Siberia
@ Far East Primorskaya [ Baikal region [ Far East
A Mondy Irkutsk A Mondy
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—— SO2(Irkutsk) K "

At all the monitoring sites, SO, predominates among the
other small gaseous admixtures in the atmosphere. Its
802 (Mondy) highest content observed in Irkutsk and Listvyanka during

SO2 (Listvyanka) |

/ T8 —soz2 (rimorskaya)| Ol season when the amount of burning fuel (mostly coal)

\\<%7\ 1 _ _increases and the atmosphere mixing was low due to
—&— Winter air - .
T tempereture in ant|cyc|0ne'

Irkutsk

2000 2001 2002 2003 2004 2005

Inter-annual variations of the SO, concentration at monitoring sites, ;,lg-m'3

Public Awareness Future Activities

The national conference on “Development of
Monitoring System of Atmosphere Composition”
was held in Moscow on 16-18 2007. Representatives
and heads of federal authorities and the World
Meteorological Organization, scientists and experts
from 48 organizations and 18 departments, as well
| - as representatives of public organizations were
Publication “Acid precipitation”, presented at this conference. The conference
2004 was developed for public | discussed the necessity in creating a modern state

awareness and education (EANET, : : monitoring system of atmosphere (SMSA) on the
NC, ADORC) . ' = new modern technological basis.
D b 7

In 1990-2004, the total volume of emission into atmosphere from stationary
sources increased in Russia by 5%, while from motor transport — by 20%.

The conference suggested to develop a target state programme for

2009-2015 based on the creation of the integrated monitoring system

Long-term data of atmosphere in Russia which included: 1) ground network of state

~ on atmosphere | (federal and territorial), city, regional and global stations; 2) network of

parameters | correspondent stations belonging to non-governmental structures; 3)

obtained at = mobile stations on railway platforms, planes, balloons and scientific-

Mondy) sita allowed o) refer this site to a research .ships; 4) space means of obse.rvations; 5) calibration.ce.ntgrs;

background one. In the future, this site is planned to be used as a 6) archiving centers of complex analysis results and data assimilation
global background site for Asian Russia. with numerical atmosphere models.

National Center Secretariat Network Center (NC)

Institute of Global Climate and Ecology, United Nations Environment Programme Asia Center for Air Pollution Research
Roshydromet and RAS . Regional Resource Center for Asia and the : (ACAP)

Pacific (UNEP RRC.AP .
acific ( ) 1182 Sowa, Nishi-ku, Niigaata-shi 950- 2144

B. Glebovskaya 20-B, Moscow 107258
c/o Asian Institute of Technology, 3rd Floor, : Japan

Russia
Outreach Building, P.O. Box 4, Klongluang,

Pathumthani 12120, Thailand

Web: http: . .asi
Web: http://www.rrcap.unep.org eb: http:/fwww.acap.asia
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For further information, visit EANET web site: http://www.eanet.cc
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Institutional Arrangement for Acid Deposition

Acid deposition monitoring includes a wide range of I:_Nﬁnincmlmni

activities, such as monitoring of both wet and dry depositions ) I

and monitoring of ecological impacts on soil, vegetation and

I

inland aquatic environments which involve various agencies in Deputy Ditectcc Guaiaral of
Thailand. A sub-committee on Acid Deposition Monitoring

. . . . D £T id | || Dey {Envi tal
Network in Thailand was established by the Pollution Control P el At HrQuallh?Pmmoum

Board to oversee the implementation of acid deposition

I:Elﬂl.n:lt) Generating | _{ ThailandMeteorological
monitoring activities in Thailand. ‘ EETE
The committee chaired by the Deputy Director General of the | T'”%‘%gg"ﬁ""" 1 Royal ForestDepartment
. . . o I - 1
Pollution Control Department of the Ministry of Natural Re- Fe——— ‘ e [ Pollution Control
sources and Environment is composed of representatives from S o= S :
. . | D Pojame D, Kansri
relevant agencies. The Pollution Control Department (PCD) S B ?
serves as the secretariat Of the Committee Organization Chart of Sub-committee on Acid Deposition Monitoring Network in Thailand

State of Acid Deposition
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State of Acid Deposition
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National Achievements in Acid Deposition Monitoring

i#stry of Natural Resources and Environment which has

Network in East Asia been designated by the Royal Thai Government as the

jointly implemented EA National Center for EANET. There are 6 monitoring sites in

ties on a regular basis, as adopted at the Second Thailand designated for EANET. The monitoring of acid
srgovernmental Meeting held in Japan during October deposition in Thailand are carried out in accordance with
-26, 2000. The National Monitoring Plan of Thailand is EANET  guidelines  which
eIope@r the EANET by Air Quality and Noise measurement of wet and dry deposition, soi

include sampling an

Vianagement BTJhu, Pollution Control Department, vegetation and inland aquatic environment.




National Achievements in Air Pollution Monitoring

Monitoring on EANET Program
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| EANET Moadnoring Ssies in Thailand
]

Public awareness activities

Future Activities
Monitoring_activities/research : Enhancement of the knowledge development for the abilities and skills on sampling and
analysis of acid deposition samples; Set up new EANET monitoring sites in Thailand particularly in remote area by upgrading

the national monitoring sites; and Promotion of research activity on carrying capacity, particularly in industrial area.

Regulation/legislation : Enforcement of monitor and control regulation on the major emission sources of 50, and NO, such as
the installation of CEMs system; and Improvement of fuel quality and engine specification through a combination of new
laws and regulations and imposed the higher emissions standards for new and in-use vehicles,

Action plan : Further development of strategy and action plan for air quality management in Thailand include: monitoring,
source inventory, open burning control, emission control as well as broadening public awareness and participation program.

- - . - - g

National Center Secretariat Network Center (NC)
P'Dlh.!ﬂﬂfl'l Control Department (PCD) : United Nations Environment Programme E Asia Center for Air Pollution Research (ACAP)E
- Regional Resource Center for Asia and the -
© 92 Soi Phahon Yothin 7 - Pacific (UNEP RRC.AP) : :
. Phahon Yothin Road, Sam Sen Nai : OB e sl O e 1y

c/o Asian Institute of Technology, 3rd Floor, : .Fapan
Outreach Building, P.O. Box 4, Klongluang, ':
Pathumthani 12120, Thailand '

Phayathai, Bangkok 10400
Thailand

Web: http://Www.rrcap.unep.org Web: http://www.acap.asia

For further information, visit EANET web site: http://www.eanet.cc
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Institutional Arrangement for Acid Deposition Monitoring b ’ .-!‘

e Ll i
Vietnam has three systems of national sites for Acid Deposition Monitoring:
. > Vietnam Environment Protection Agency (VEPA) system: acid rain monitoring sites;
> Hydro-Meteorology National Center system: 22 acid rain monitoring sites (6 automatic sites for air and

rain; 16 for acid rain monitoring sites); and

> EANET system acid deposition monitoring sites.

Ministry of Natural Resources and Environment of Vietham (MONRE)

Vietnam Institute of Meteorology, Hydrology and Environment (IMHEN) — National Center

y

Hoa Binh and HaNoi Laboratory National Scientific
Monitoring Stations Advisory Committee
State of Acid Deposition (National) A

Dry deposition monitoring results in 2007

Gas Concentration at Ha Noi site (ug/m°) Gas Concentration at Hoa Binh site (pg/m?)

Parameter SO, HNO; | Hcl NH; Parameter SO, HNO; HCI NH;
Max 10.61 | 6.82 6.43 4.68 Max 7.45 3.19 23.79 2.35
Min 1.29 0.60 1.61 1.02 Min 0.60 0.01 1.02 0.88
Average 4.54 2.55 3.80 2.95 Average 3.26 1.03 Sl 1.64

lonic Concentration in particle at Ha Noi site (pg/m?>) lonic Concentration in particle at Hoa Binh site (pg/m?®) |

Parameter Max Min Average Parameter Max Min Average

S0~ 932 038 |205 S0,% 281 |0.06 |835

NO; 30.8 0.14 6.27 NOs Sl 0.02 1.49

(o} 18.1 0.10 2.78 cr 8.28 0.03 0.60

NH," 21.9 0.28 | 4.04 NH,* 7.66 0.10 | 2.26

Na* 9.55 |0.02 |[1.62 Na* 1.17 N.D 0.29

K* 111 | 0.10 |2.10 K* 5.40 N.D 1.45

Mg** 1.63 |0.02 |0.43 Mg”* 0.51 N.D 0.16

Ca** 21.0 |037 |756 ca® 119 |001 |222 ||

Legend: N.D: Non determination;

- a0




lonic Concentration at Ha Noi site (umol/l)

Acid Depo 0 atio

lonic Concentration at Hoa Binh site (umol/l)

Parameter Max Min Average Parameter Max Min Average
S0~ 2748 | 132 |57.2 S0,” 1947 |72 31.5
NO;3 147.2 4.9 295 NO;3 146.0 3.5 21.8
cr 85.0 3.5 18.8 1 cr 28.6 2.3 7.9
Ei 24 .1 1.5 7.7 F 26.4 0.9 4.7
NH," 457.6 13.8 91.2 NH," 206.2 8.3 41.7
Na* 81.3 1.2 16.1 Na* 29.1 0.2 4.2
K* 12.9 1.0 4.1 K* 23.9 ND 43
Mg2+ 86.5 6.2 25.4 Mg2+ 147.4 1.5 18.8
ca” 39.0 1.4 6.8 ca” 34.5 0.9 4.4
2007 pH, EC values at Ha Noi site 2007 pH, EC values at Hoa Binh site
12.00
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ersm;s‘Ieons - 8-hour average:502a 8-hour average:NQa+NQ2a
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Min=0.000 at (1,1), Max=0.011 at (30,99) Min=0.00 at (1,1), Max=0.59 at (43,92)

Figure 2. Distribution of SO, and NO,




National Achievements ‘

. Monitoring of acid deposition and related air pollution

> Well equipped acid pollutant monitoring facilities;

> Enhanced capacities in monitoring and assessing acid deposition;

> Observed the trace of acid rain in Lao Cai, Nam Dinh, Tra Vinh, Binh Duong, Dong Thap provinces and Ho Chi Minh City,
3 then proposed mitigation measures to reduce acid pollutant emission; and

> Periodic assessment on status of acid deposition in Vietnam.
Research/joint programs

Presenting scientific research results in scientific workshops related to acid deposition in particular and to air pollution/
emission in urban area and proposed mitigation measures in general. There are some researches/projects conducted by
IMHEN as follows:

> Emission inventory project in Vietnam supported by Taiwan University;
> Primary research on short-term air quality forecast for Northern Delta was completed in October, 2006; and

> Developing newsletter on air quality forecast of key economic zones will be finished in 2009, etc.

Public Awareness

Future Activities

Monitoring/research

> Institutional framework for Environmental education and public awareness raising;

> Research results related to acid deposition by EANET and other organizations/scientists; and

> Some experiences in conducting actions/activities of environmental education regarding to acid deposition, etc.
Action plan

> Recommendations on the activities to promote the awareness in general public and environmental education in school
children in Vietham;

Cooperation with organizations/projects in order to integrate and implement activities; and

Calling investment, etc.

-

National Center Secretariat : Network Center (NC)
Center for Environmental Research i United Nations Environment Programme : Asia Center for Air Pollution Research (ACAP) :
(CENRE), Vietnam Institute of . Regional Resource Center for Asia and the : :
Meteorology, Hydrology and . Pacific (UNEP RRC.AP : :
: gy Y &Y : acific (U C.AP) : 1182 Sowa, Nishi-ku, Niigaata-shi 950-2144,:
Environment (IMHEN) : g
¢ c/o Asian Institute of Technology, 3rd Floor, : Japan g
23/62 Nguyen Chi Thanh, Dong Da Outreach Building, P.O. Box 4, Klongluang,
Hanoi, Vietnam Pathumthani 12120, Thailand :

Web: http://www.rrcap.unep.org Web: http://www.acap.asia
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For further information, visit EANET web site: http://www.eanet.cc
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