Chapter 1.7 - General Uncertainty Evaluatior

Introduction

Uncertainties are a key part of any emission inventory e ort. Recording and assessing th
estimating emissions allows for the inventory team to direct their attention as well as for
community to work with the results presented. Germany employs the statistical approache
Guidebook to evaluate its inventory’s uncertainties. The Guidebook ol ers two methods fo
source uncertainties to the level of categories and national totals, namely error propagat
simulation (MC, tier 2). Although Germany presents all results from both approaches here
considered to represent the actual conB dence interval more precisely.

An important aspect of an uncertainty analysis concerns the ways on how to express the
individual estimates or the total inventory. It is recommended to use the same quantity tc
Convention inventory as required in a greenhouse gas inventory, namely the 95% conR dei
interval is speciB ed by the conB dence limits deB ned by the 2.5 percentile and 97.5 perce
function of the estimated quantity, that means that there is a 95% probability that the ac
is within the interval deB ned by the conB dence limits. For a normal distribution, the 95%
standard deviations around the mean.

The data presented in this chapter are derived from the work of the emissions inventory e
emission inventory, who picked a conB dence interval and a probability distribution functi
data and ~20,000 emission factor time series employed. In practice, every time series re
database comprised of upper limit, lower limit and distribution function as well as an unc



reference (e.g. EEA/EMEP GB 2019, other literature or expert judgement). However, while
considered separately for each individual time series, they remain static for each series
combination approaches described above are used to derive uncertainty information at th
totals.

Uncertainty overview

Germany currently reports detailed uncertainty informati$o Nit\RO/E, pid uR M $:i I O
detailed spreadsheet tables are available for download below, the following table o ers &
per pollutants at the level of the national totals:

Base .
%/keta]lr [Zkot:]Lg [To/rot?nd MethodBase yT;)r] uncer az'é‘i%’) uncertaintyTr®hd uncertainty [%]
NQ 2,850 1,137 -60.1EP 27.53 18.03 13.20
MC -10.B3 +14.23 -8.65 +14.07 -16.78 +19.78
SQ | 5,474 264 -95.10P 8.69 8.33 1.77
MC -8.02 +8.94 -6.47 +6.47 -1.84 +1.96
NMVOC 3,891 1,121 -71.08BP 23.36 31.31 21.22
MC -14.p8 +22.58 -15.p2 +29.25 -22.98 +32.18
NH | 715 587 -17.p®P 12.69 10.26 13.90
MC -10.19 +11.70 -9.49 +9.86 -336.77 +364.82
PM, | 206 92 -55.p@P 22.95 37.65 23.81
MC -10.f2 +12.82 -16.54 +19.03 -16.90 +19.53

Uncertainties per pollutant

The sections below detail pollutant speci@ ¢c uncertainty interpretations and show the valu
emissions and trends.

N O x

NOx emissions 1990-2021

Uncertainty range given as 95% confidence interval, range: 470kt (1990) - 230kt (2021)
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Compared to other poljugmmnssjodOuncertainties are moderate. The national total has a 95Y%
about -8.7% to +14% in 2019, which amounts,.tonaboaidtbQkt wfitkekOM@ erences between the
two approaches in uncertainty combination (EP and MC) are particularly visible. This is b
sect®@r.D - Agriculturawhocdsemissions and uncertainties are high (> +300%) and, crucially
distribution. Therefore only the MC simulation, which takes the log-normal distribution of
correctly reld ects this source, while the EP yields unrealistic high uncertainties at more t

Using the MC simulation, the top three contributors toltihe3obeiralRuoadetrtanspyp trePasseng
3.D.a.l1l - Inorganic Nahe®tDiae2sa - Animal manure afdpAed. bbo soRlssidentiala®dationary
3.D.a.2.c - Other organic fertiliseagseapphierditopeotiasnt sector inonegrandd tocd®tainties. Plea
refer to spheeadsheefdridetails.


https://iir.umweltbundesamt.de/2023/sector/agriculture/agricultural_soils/start
https://iir.umweltbundesamt.de/2023/sector/energy/fuel_combustion/transport/road_transport/emissions_from_fuel_combustion_in_road_vehicles/passenger_cars
https://iir.umweltbundesamt.de/2023/sector/agriculture/agricultural_soils/start
https://iir.umweltbundesamt.de/2023/sector/agriculture/agricultural_soils/start
https://iir.umweltbundesamt.de/2023/sector/energy/fuel_combustion/small_combustion/stationary_small_combustion/residential
https://iir.umweltbundesamt.de/2023/sector/agriculture/agricultural_soils/start
https://iir.umweltbundesamt.de/2023/_media/general/uncertainty_evaluation/uncertainty_details_nox.xlsx

S0O2

SO2 emissions 1990-2021

Uncertainty range given as 95% confidence interval, range: 930kt (1990) - 35kt (2021)
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S@ emissions are mainly emitted by stationary combustion plants. Since those are heavily
contents are generally well know, unemissiotissare S5cQv. The national total has a 95% conf
about -6.5% to +6.9% in 2019, which amounts Theabhoptc®hktib@itdrOy sectondertaentSOs is
1.A.1.a - Public Electricity And, HeldowWweddoyctdorrather big. mdrdpin BPetroleumlRARINDbN Y -
Residential: Stationary ,Cosnweski@nl - Iron and Steel Ribdladctide availabdeeadsheet 3 le

NMVOC
NMVOC emissions 1990-2021
Uncertainty range given as 95% confidence interval, range: 1000kt (1990) - 480kt (2021)

000
4500
4.000
500
3.000
£ 2500

0
1990 1991 1992 1993 1994 1995 1995 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

NMVOC emissions and trends are driven by solvent use. While solvent contents of most p
context and use statistics introduce signiB cant model error bars. Agriculture emissions o
value, very uncertain and also contribute to the overall error margins. In sum, NMVOC en
uncertainty. The national total has a 95% conR dence interval of about -15% to +29% in 2(
of NMVOC. In order of signiB cance, the to/Bve ManuriduMansageenent ;3DRitybcMtahaure
management - Non-daPkrypchtdle Domestic Solvent Use, includidgbFiundRiesdeésntial: Stationa!
CombustioomwelRa®.3.d - Coating ApAkiomitilbrthe other pollutants, details aserecatbehfound i
Rle

NH3

NH3 emissions 1990-2021
Uncertainty range given as 95% confidence interval, range: 140kt (1990) - 100kt (2021)
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https://iir.umweltbundesamt.de/2023/sector/energy/fuel_combustion/energy_industries/public_electricity_and_heat_production
https://iir.umweltbundesamt.de/2023/sector/energy/fuel_combustion/energy_industries/petroleum_refining
https://iir.umweltbundesamt.de/2023/sector/energy/fuel_combustion/small_combustion/stationary_small_combustion/residential
https://iir.umweltbundesamt.de/2023/sector/energy/fuel_combustion/small_combustion/stationary_small_combustion/residential
https://iir.umweltbundesamt.de/2023/sector/ippu/metal_production/iron_and_steel_production/start
https://iir.umweltbundesamt.de/2023/_media/general/uncertainty_evaluation/uncertainty_details_so2.xlsx
https://iir.umweltbundesamt.de/2023/sector/agriculture/manure_management/start
https://iir.umweltbundesamt.de/2023/sector/agriculture/manure_management/start
https://iir.umweltbundesamt.de/2023/sector/agriculture/manure_management/start
https://iir.umweltbundesamt.de/2023/sector/ippu/other_solvent_and_product_use/domestic_solvent_use/start
https://iir.umweltbundesamt.de/2023/sector/energy/fuel_combustion/small_combustion/stationary_small_combustion/residential
https://iir.umweltbundesamt.de/2023/sector/energy/fuel_combustion/small_combustion/stationary_small_combustion/residential
https://iir.umweltbundesamt.de/2023/sector/ippu/other_solvent_and_product_use/coating_applications/start
https://iir.umweltbundesamt.de/2023/_media/general/uncertainty_evaluation/uncertainty_details_nmvoc.xlsx
https://iir.umweltbundesamt.de/2023/_media/general/uncertainty_evaluation/uncertainty_details_nmvoc.xlsx

Uncertainty in ;tamiNslion national total is moderate and mainly caused by ag¥ibDuat@ra sour
Animal manure applied8l.Bo3seiMsanure managem@gnb -aSWwinkenorganic Nahe®#tBliteas- Manure

management - Dairgocatsle play signi cant roles. The national total has a 95% conB dence
+10% in 2018, which amounts to ahoitud5Ekt dfiNeHyour own analysis with the numbers fo

spreadsheeafBtbeched to this page.
PM2.5

PM2.5 emissions 1995-2021

Uncertainty range given as 95% confidence interval, range: 40kt (1995) - 33kt (2021)
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PM.emissions are associated with high uncertainties. The national total has a 95% conf3 d
+17% in 2018, which amounts to gholw@GktcbdrBMontribute the bulkl oA.dhésie-eRrosislential
Stationary@.L - Other production, consumption, storage, transportationGorimanglisgabsobul
one of the few countries that reportsAaBrasioRaulndeisng noticeably to both emission value:
uncertainties. Please spferatichbetdridetails.

Other pollutants

There is currently no uncertainty assessment for additional air pollutants, heavy metals ¢
the list of pollutants covered as resources allow.


https://iir.umweltbundesamt.de/2023/general/uncertainty_evaluation/3-d-agricultural-soils#da2a
https://iir.umweltbundesamt.de/2023/general/uncertainty_evaluation/3-d-agricultural-soils#da2a
https://iir.umweltbundesamt.de/2023/general/uncertainty_evaluation/3-b-manure-management
https://iir.umweltbundesamt.de/2023/general/uncertainty_evaluation/3-d-agricultural-soils#da1
https://iir.umweltbundesamt.de/2023/general/uncertainty_evaluation/3-b-manure-management
https://iir.umweltbundesamt.de/2023/general/uncertainty_evaluation/3-b-manure-management
https://iir.umweltbundesamt.de/2023/_media/general/uncertainty_evaluation/uncertainty_details_nh3.xlsx
https://iir.umweltbundesamt.de/2023/general/uncertainty_evaluation/1a4bi
https://iir.umweltbundesamt.de/2023/general/uncertainty_evaluation/1a4bi
https://iir.umweltbundesamt.de/2023/general/uncertainty_evaluation/2-l-bulk-products
https://iir.umweltbundesamt.de/2023/general/uncertainty_evaluation/1-a-3-c-railways
https://iir.umweltbundesamt.de/2023/_media/general/uncertainty_evaluation/uncertainty_details_pm2.5.xlsx
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