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About the Workshop

The assessment of greenhouse gases and air pollutants (indirect GHGs) emitted to and removed
from the atmosphere is high on the political and scientific agendas. Building on the UN climate
process, the international community strives to address the long-term challenge of climate
change collectively and comprehensively, and to take concrete and timely action that proves
sustainable and robust in the future. Under the umbrella of the UN Framework Convention on
Climate Change, mainly developed country parties to the Convention have, since the mid-
1990s, published annual or periodic inventories of emissions and removals, and continued to
do so after the Kyoto Protocol to the Convention ceased in 2012. Policymakers use these
inventories to develop strategies and policies for emission reductions and to track the progress
of those strategies and policies. Where formal commitments to limit emissions exist, regulatory
agencies and corporations rely on emission inventories to establish compliance records.

However, as increasing international concern and cooperation aim at policy-oriented solutions
to the climate change problem, a number of issues circulating around uncertainty have come to
the fore, which were undervalued or left unmentioned at the time of the Kyoto Protocol but
require adequate recognition under a workable and legislated successor agreement. Accounting
and verification of emissions in space and time, compliance with emission reduction
commitments, risk of exceeding future temperature targets, evaluating effects of mitigation
versus adaptation versus intensity of induced impacts at home and elsewhere, and accounting
of traded emission permits are to name but a few.

The 4th International Workshop on Uncertainty in Atmospheric Emissions is jointly organized
by the Systems Research Institute of the Polish Academy of Sciences, the Austrian-based
International Institute for Applied Systems Analysis, and the Lviv Polytechnic National
University. The 4th Uncertainty Workshop follows up and expands on the scope of the earlier
Uncertainty Workshops — the Ist Workshop in 2004 in Warsaw, Poland; the 2nd Workshop in
2007 in Laxenburg, Austria; and the 3 Workshop in 2010 in Lviv, Ukraine.
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Then a combined uncertainty can be determined using the GUM equation for
uncorrelated input quantities. As a second method of uncertainty estimation a model
proposed by Bich and Pennecchi (2012) for counting processes has been considered. A
preliminary uncertainty estimation gives results below 10% for the number of SFFDH
sources in each investigated subarea. The counting model gives generally the lower
uncertainty results then GUM based model.

3. Gdansk case study

First time an inventory of domestic heating sources was made for the purposes of
the Air Quality Action Plan (AQAP 2013). Calculated emissions for 2010 were
prepared to use for air quality modelling. Calculations were based on heat demand
analysis for the city buildings pertaining to the number of city residents and the
contributions of different heating methods. This procedure requires to accept several
assumptions. The first is heat demand per capita. Perfectly, such information comes
from a heat supply plan. This plan for Gdarisk related then to the 2003 year. For that
reason it was necessary to analyse changes from 2003 to 2010. It was done using
statistical data, which are published by the Central Statistic Office of Poland every year.
During the first inventory the following data presented by the Central Statistic Office
were used:

— the number of residents in Gdansk,

— the number and useable floor area of dwellings,

— the number of dwellings heated with natural gas,

the sale of district network heat to residential buildings.

Because of the target — air quality modelling — an identification of emissions
locations was very important. This is why a GIS analysis of heating and gas networks
arrangement was necessary. After collating buildings layer and district heating network
layer an emission-free areas were obtained. These are multi-family housing
development built in the second half of the twentieth century. For the remaining areas
emission density was differentiated depending on the type of buildings (scattered
single-family or dense multi-family) and heating method. Emissions were calculated
using EMEP/EEA factors proposed in the 2009 guidebook.

A next inventory of emissions from residential buildings in Gdansk has been made
for the purposes of Low Carbon Economy Plan (LCEP 2015, ongoing). In that case the
carbon dioxide emissions were in the foreground. However at the same time emissions
of air pollutants were also inventoried, i.e.: particulate matter (PM10 and PM2.5),
benzo(a)pyrene, sulphur dioxide, nitrogen oxides. There are a few basic differences in
LCEP inventory method comparing to the AQAP inventory:

- taking into account additional fuels - propane-butane and firewood,
— carrying out a field questionnaire-based survey on SFFDH sources in selected
areas to verify the calculated number of heating sources fired by solid fuels.

Other elements which have an impact on the emissions in LCEP inventory include:

- adifferent base year — 2013,
— availability of an updated heat supply plan for 2012,

— an attempt of getting the actual data from district heat suppliers and fuel
suppliers,
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influencing uncertainty of such inventory include human mistakes, lack of raw data and
emission factors errors. To achieve precise data for air quality modelling and
management a critical data set concerns a number and location of solid-fuel-fired
emissions sources. The project of bottom-up inventory of SFFDH sources in Krakéw
should demonstrate a lower uncertainty comparing with a traditional calculation based
inventory. Further investigation and analysis on uncertainty of domestic heating sources
inventories is necessary.

References

[1] Zatupka M., et al. (2012). Program ochrony powietrza w zakresie benzo-alfa-pirenu
dla strefy aglomeracja poznanska (Air quality action plan in the range of
benzo(a)pyrene for Poznan city), a study in Polish — Annex to the Resolution No.
XXIX/566/12 of the Wielkopolska Regional Council.

[2] Junninen H. et al. (2009). Quantifying the impact of residential heating on the urban
air quality in a typical European coal combustion region. Environmental Science and
Technology 43(20), pp. 7964-70.

[3] Lochno A., et al. (2013). Program ochrony powietrza dla wojewodztwa matopolskiego
(Air quality action plan for Matopolska region), a study in Polish — Annex No. 1 to the
Resolution No. XLII/662/13 of the Malopolska Regional Council.

[4] Evaluation of measurement data — Guide to the expression of uncertainty in
measurement — JCGM 100:2008 (GUM 1995 with minor corrections). Bureau
International des Poids et Mesures 2008.

[5] W. Bich and F. Pennecchi (2012). Uncertainty in measurements by counting.
Metrologia 49 (2012), pp. 15-19.

[6] Program ochrony powietrza dla strefy aglomeracji trojmiejskiej (Air quality action
plan for Gdansk-Gdynia-Sopot agglomeration), a study in Polish — Annex No. 1 to the
Resolution No. 754/XXXV/13 of the Pomorskie Regional Council, 2013.

[7) EMEP/EEA air poilutant emission inventory guidebook, 2009.
[8] EMEP/EEA air pollutant emission inventory guidebook, 2013.

192



IBS PAN

U860





