W2:% SESSION 3 - National and
' European reporting
inventories needs

N
e =578 gl
i :E_ e e BT
| 4 *._ f ;l‘.‘: ]
L | 1 2 1‘+
" b
|;u: _||.:':
% .
= 20 -
i - == ;_;__--._-q_.
-
| SRSy 4 ¢ e B R .
= ! 3 n . g . i -':‘ g s > il ﬂ e |
, v 5 i 1 g i o a .y P e = :
- : : - | Tid ey ' = Mgl &S ——
8 ” . - . o — el ] i~ L--.-:
» ] ! 4 g %
D O e BT WX ... O ; T
. v [l i3 . I % ; T
= L &-I T ] RErTT T .
- - A BT F W e

— |
"'t.'.-___-- -

Christian Mielke (UBA) | E
Beatrice Ellerhoff (DWD) Vet e chver on |10

Worldémission esa

Umwelt
Bundesamt




National Inventory Reporting

WorldEmission

UBA (V 1.6) reports national emissions for GHG and air pollutants

U UNFCCEKyoto protocol, UNEGELRTAR Goteborg protocol, EAMEC directive, etc.

U Emission time series: current year minus 2 (120@3)

U Other EUdirectives (e.g. LULUCF regulation)

U Estimation of the GHG emissions of the previous y&arNational Climate Protection Law)

U Zentrales System Emissionen (ZSE) = National System of Emission Inventories

Further information:

https://www.umweltbundesamt.de/themen/luft/emissionefvon-luftschadstoffen

https://cdr.eionet.europa.eu/de/eu/nec revised/inventories/

https://iir.umweltbundesamt.de/2024/
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https://www.umweltbundesamt.de/themen/luft/emissionen-von-luftschadstoffen
https://cdr.eionet.europa.eu/de/eu/nec_revised/inventories/
https://iir.umweltbundesamt.de/2024/

National Inventory Reporting
Input data:

U Reported activities (National and BT S, (PRTR) Large Point Sources, etc.)

Wor[dgmfssgon U Other Databases (GASM, TREMOD, etc.)
U Research projects (Measurements at representative sites with respective data processing )
U Expert judgement

U Default values (IPCC Guidelines & EMNHtRIebook)

E

pollutant = AR x EF

production pollutant

Different Tier approaches:

U Classification based on the UNFCCC reporting framework. Le8el.&. different data quality.




German GHG Emission tracking: GHGs Bottom-Up

WorldEmission

Treibhausgas-Emissionen seit 1990 nach Gasen
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National Inventory Document: Germany. 2024 National Inventory Document (NID) | UNFCCC Umwelt
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https://unfccc.int/documents/637995

' Input data:;
u ECMWEF inversion optimized data (CAMS)

WorichjErﬁiﬂssion u JRC, EDGAR data

U EUETS data from EEA & Data from moss survey (AP)

U LPS/PRTR Data

Results:

U Trend and Level Comparison (national totads)ll of the Upper Dataset:

U Sector wide comparison (EDGAR)

le6 Germany Emissions of CO2
1.1
— UNFCCC
1.0 —— Edgar
— CAMS
0.9 — PRTR
0.8
-
Q
Yo7
wh
=
0.6
0.5
0.4 \/_’_\-
0.3
Deutscher Wetterdienst 1990 1995 2000 Zﬂuzar 2010 2015 2020
Wetter und Klima aus einer Hand B ‘ y

kt CH4

5000-

4000

3000

2000-

1000-

Verification of the German Emission Inventory GHG + AP

1e6 Germany Emisslons of N20 and C02
—— UNFCCC |
—— Edgar
1.0 — CAMS |
—— PRTR
0.8 — EU-ETS |
3 \/=
]
Q
@]
£ 0.6

0.4 v—\-

0.2 l\,_’\/\

1990 1995 2000 2005 2010 2015 2020
year

Germany Emissions of CH4

UNFCCC |
Edgar
CAMS
PRTR

w\

1990

1995

2000

2005 2010 2015 2020 Umwelt
year Bundesamt



i

Verification of the German Emission Inventory GHG + AP

Challenges in Reporting and Verification:

Data needs to be ,understood®® b eiCapacaybuldingoeaded be i n
Are the data and methods adequate for the respective country and can they be maintained 10yr+ into the future

How do we ensure that complex systems or collaborations are maintained into the future 10yr+?

How can we use the data? (Sectoral Attribution vs. National Totals)

How independent is the data? / What is the nature of the priors used in the inversion?

Satellite Data (i.e. SentinéP LeveP Column Data) is neither useful for agencies nor the general public, Higher L

Data Products are needeet See your World Emission Datasets this is exactly what is needed!

Need to find a source which caters for a wide audience of inventory comslesks,as world emission

Requirements for Data:

i

i

Ful | Transparency, Accuracy, Compl eteness, Compar

Long and comprehensive time series data e.g. to evaluate trends

Further information: @Rﬁ The AVENGERS project

|

https://avengersproject.eu/wp-content/uploads/2024/09/AVENGERS deliverable 1 1 user_stories.|@#neral inventory requirements.

https://avengersproject.eu/wp-content/uploads/2024/11/AVENGERS Deliverable D1.2-pdhformation on spaceborne GHG pplications for Inventories
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https://avengers-project.eu/wp-content/uploads/2024/09/AVENGERS_deliverable_1_1_user_stories.pdf
https://avengers-project.eu/wp-content/uploads/2024/11/AVENGERS_Deliverable_D1.2.pdf

Greenhouse Gases

WorldEmission
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Methane by Source Sector

Reported Methane Emissions in Europe by Sector (2020)
{(Annex | Countries, NIR submission 2022)

European Methane Emissions

Methane Sources >= 100kg/h

Methane Sources in Europe with Emission Rates above 1 kt/yr (based on E-PRTR 2019)
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Figures: Courtesy Lukas Haffner
https://avengersproject.eu/wp-content/uploads/2024/11/AVENGERS_Deliverable_D1.2-p&paceborne sensor capabilities for GHG Umwelt
Deutscher Wetterdienst . Bundesamt
Wetter und Klima aus einer Hand ey Mapping



https://avengers-project.eu/wp-content/uploads/2024/11/AVENGERS_Deliverable_D1.2.pdf

The ITMS Project

U Integrated Greenhouse Gas Monitoring System for Germany

U National research project to enable Germanynonitor the
GHG sources and sink& independent measurements and
modelling approaches designed fong-term operations

U Focus on the three most important lofiged greenhouse gasé€d, CQ, and NO

INTEGRATED
GREENHOUSE GAS
MONITORING SYSTEM

U www.itms-germany.de
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The ITMS Concept

National
Inventories

THUNEN

Umwelt

Bundesamt
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Image credit: UBA
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Atmospheric

and boundary conditions

Observations

@ Atmosphere

\ Monitoring Service

Atmospheric GHG observation systems

+ Models
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Image credits: Uni Bremen/DWD

Aim:

spatially, temporally resolved,
observation based emission estimates
for different sectors

Data credit: UBA
Image credit: DWD
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DWD Demonstrator results for Ciixes in 2021

CH4 emissions (kt)

Germany
- agriculture

- other anthrop.

United Kingdom + Ireland
France (mainland)

Spain + Portugal

Italy

Poland

Austria + Czechia
Netherlands

- agriculture
- other anthrop. B NIR 2024
Belgium + Luxembourg s prior

Switzerland I posterior

0 500 1000 1500 2000 2500 3000
Not for distribution, paper to be submitted, figure by V. Bruch

U Regional and sectoral inversions started from ICOS (in development: satellite data usage)
U Planned continuous inversions through the operational service at DWD focusing on Germany
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Synergies between Projects

Umwelt
Bundesamt

WorldEmission

U Utilization of world emission togown estimates for comparison and validation
U Identification of strong point sources outside GER and EU

U Exchange about methods (e.g. at last user workshop)

Deutscher Wetterdienst % gmngtamt
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Some conclusions on collaboration between modellers and inventot

U Consensubuildingand improvemenbf understanding through quality checks and exchange wit
national inventories

UESA°s Worl d Emission onl |
very useful for scientific exchange and collaborations,
which is essential for effective climate mitigation

U Example for relevant intollaborationwith contributions
from DWD and UBA: Methane emissions from Nord Streg
pipeline leaks published in Nature

Video by V. Bruc

|
||
.-
. || ||
Link to paper
Deutscher Wetterdienst % Umwelt
Wetter un d Klima aus einer Han d N Bundesamt




WorldE

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

National Inventory Compilation in 2030:

i

Will most likely still be a very complex undertaking in order to fullfill international requirements on GHG and AP
reporting

Observationbased emission monitoring has promising developments

Spaceborne data will most likely help to gain critical insight into national trends and levels of GHGs and APs, p
that there are either European ( ECMWEF, EEA) or na
additional data needed for reporting

Spaceborne data will serve as reporting input where methods e.g. in the EMEP guidebook directly or indirectly
to spaceborne data as input.

There will be a plethora of different data providers and inventorys for GHGs and fewer of these for Aps it will be
to navigate this landscape as an inventory compiler.

Copernicus is the guarantee that Europe is going to stay more sovreign today more than ever.

Open Data policies are the crucial milestone for R&D activities and transparency in environmental mapping
monitoring.-> Data, also Data from World Emission may help other countries as well.

More than ever will decision makers and public stakeholders look at inventories and data for compliance (GST

Unique Selling Point of World Emission from Inventory Perspective:

i

Eu

A wide data offer for a diverse range of inventory compilespecially for air pollutant data.

Data can directly be downloaded in various forms from a very nice dashboard interface.
Inventory compilers can voice their wishes directly with the consortium.
What would | wish for? (TSP, PM and more country specific-daf#d3 emissions for Germany).
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Backup Nord Stream Paper
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Figure by B. Mamtimin
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WorldEmission
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1600 +

NOx Emissions [kt NO2]

200 1

Air Pollutants

Comparison of inventory data vs. TROPOMI
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H_Aviation
|_Offroad
J_Waste

K _AgriLivestock
L AgriOther
N_Natural
TROPOMI

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

All of the above from: Dammers et al. 2024tpls://doi.org/10.5194/gmd17-49832024
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Air Pollutants

WorldEmission

Comparison of inventory data vs. Image data comparison of gridded
TROPOMI SSIM=0.60 Data vs. TROPOMI Data (2019)
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Enhancing pollutant and greenhouse gas emission
inventories using satellite data

WorldEmission
Below you will find specificpoints of discussions for the national inventories to add on their presentations.

1  Slides 1-2:
0 1 6RHGWGI YT efqt Wel YW YeWl JoR21UI RUNDWet GUHRIJY AW AecaWlAW DEqY! t AWB b
0 What type of evaluation procedure do you currently apply to these products?

1 Slides 35

0 What are your main hurdles while compiling inventories?

o0 How satellite-based inversion emissions products are helping / could help you in your work ? (if possible, include specific exales e.g., validate
emission trends of species A, the spatial proxies used to distribute emissions of sector A, or the method considered to essta total emissions of
species B in sector B, ....)

1 Slides 67

o Which features would you had seen as mandatory / nice to have in satellteased emission estimates ? (if possible, please checkhe World Emission
data portal before the meeting, to see current satellitebased emission products that are available)

o How do you see national inventories in 2030 (?)

www.world-emission.com
© 2025 World Emission| All rights reservec


https://app.world-emission.com/gas-selection
https://app.world-emission.com/gas-selection
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