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Agricultural
emissions

Agricultural emissions
have a significant effect on
(1) climate change and

(2) air quality

Challenge

Agriculture is
responsible for

92%

of volatile ammonia
emissions (NH,)

Air Pollution
(PM, 0,)

Fertilizer
100% N
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Ammonia emissions from fertilizer application
depend on the type of fertilizer used
as well as weather and soil conditions
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emissions can
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applied as
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Higher soil pH - higher emissions

Global Warming '
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Food-related methane emissions

Global methane emissions

60%

from food
systems

Data from ClimateWorks

Global greenhouse gas emissions from food production

Global emissions Retail: 3%
52.3 billion tonnes of CO;-equivalents /|

Supply chain

Transport: 6% 1 8 %

Food processing: 4%

Livestock & fisheries
Livestockand fish farms = 5 1
303% of food emissions e

Crops for animal feed
6% of food emissions

Non-food: 74%

Crop production

0,
Crops for human food 27%
21% of food emissions

P Land use for human food

8% of food emissions
3 Land use

()

e , 24%
o Land use for livestock Land use change: 18%
o 16% of food emissions Cultivated organic soils: 4%
LE Savannah burning: 2%
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Stakeholders —

Belgium/Netherlands (NOx/NH,):
* Flanders Environment Agency (VMM): Flemish emission registration
* Vlaamse Landmaatschappij (VLM): developing resilient open nature spaces in Flanders

» National Institute for Health and Environment (RIVM): Dutch pollutant Release and transfer register

Po-Valley (NOx/NH,/CH,):

» Agenzia Regionale per la Protezione Ambientale (ARPA-Lombardia): Environmental Agency

South-East Asia (NOx/NH,/CH,):
* The Energy and Resources Institute (TERI, India): Environmental-friendly food production

* Asian Institute of Technology (AIT, Thailand): Food security and education
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Methodology

AGATE

Table 2.2.1 Data products (F=Flanders/Netherlands, P=Po Valley (Italy), A=Southeast Asia (India, Thailand))
Step 1 \
Satellite-derived emissions Total NH3 Soil-NOx CH4
(10 km scale) (F/P/A) (F/P/A) (P/A)

Step 2
High resolution emissions Crops NH; -crops Soil-NOx Rice-CH4
(user-defined) (F/P/A) (F/P/A) (P/A) I
Livestock NH; -livestock Livestock-CHa
(F/P/A) (P/A)
High resolution concentrations Total NH3
(for validation) (F/P)
ep
High resolution deposition Total Nitrogen-deposition
(user-defined) (F/P)

f vito vito.be
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General roadmap of Step 2a 2
AGATE

Data from

bottom-up

iInventories

Satellite retrievals High resolution emissions

Totals biogenic NO,, total NH,, total CH, Relevant subsectors (NO,, NH;, CH,)
Standard resolution (0.1 / 0.25 deg) High resolution (e.g. 0.01 deg)

Proxy data
(e.g. land use)

f vito vito.be



Step 2b: Validation using data assimilation =
:N——::
Improve emissions based on data assimilation technique AGATE
Use measurements of concentrations and reruns of model to update the emissions
NETR— rConcentrations\ (Observations\ i
emissions ug/m? uncertainty
0 P \\
Forward " \
e Probes : = /\
> o ™
3
§wo -
\Distributed sensors j
S 1
Parameter update State update
Data assimilation
vito.be
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Why nitrogen deposition is important? A 4

AGATE
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One of the main threats to protected nature in Flanders, the Netherlands and Northern Italy is
a surplus of reactive nitrogen deposition (eutrophication)

N-deposition of reduced N > N-deposition of oxidized N
However, critical deposition values (CDV) for nitrogen are exceeded in large parts of Europe
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Domains - =
In Asia: | AGATE
* North East India
In Europe: * South East Asia

 “Benelux”
* North Italy
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Project phases

Oct. 2024 — March 2025 Definition of all requirements
Dec. 2024 — April 2025 Data collection and quality check
March 2025 - June 2025 Product development and validation

June 2025 - September 2025 Prototype service development

Oct. 2025 — September 2026  Service implementation and validation

)



Proxy data

Proxy data is requested for:

* Improving the downscaling process (Step 2a)

* (local) land use data sets (e.g. location of (rice) fields)
 (Local) sector split for emissions
* Point source emissions

AGATE

e Validation of our products with local observations/inventories (Step 2b, 3)

 Complementary (local) bottom-up (emission) data sets

* Concentration observations of NH; and NOx from (local) measurement campaigns

for validation and data assimilation



Some examples



Downscaling of satellite derived emissions to

Road map

NOx emissions 01/2018

Satellite based
emission estimates

AirQast
Standard resolution

Percentage built-up

Open source GIS
data

AirQast

inventory

Local sector split from
HTAP v2 inventory

Residential

Energy

Industry
i

0.1 x 0.1 deg
T .
Residential NOx emissions 01/2019

Traffic

High resolution

Downscaling inventory

Traffic NOx emissions in Bangalore / Chennai in 01/2019

high resolution for Bangalore and Chennai
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Refining satellite derived emissions into emissions by sector for the Iberian peninsula

iy S

Standard resolution, Total NOx, January 2019 (Gg N per cell)

f vito
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Refining satellite derived emissions into emissions by sector for the Iberian peninsula

Shipping

Energy

Traffic

Standard resolution. NOx, January 2019
(Gg N per cell) for selected sectors vito.be




Refining satellite derived emissions into emissions by sector for the Iberian peninsula

Comparison with existing inventories (2019)

Comparison of emission inventories

500

400 -

300 ~

200 -

100 ~

Total emissions (Gg/year or Gg Nfyear)

NOx

f vito

Total in the domain

PM2.5

E Solvents
K_AgriLivestock
] Waste

D _Fugitives

C _OtherstationaryComb
L AgriOther

H_ Awviation

| OffRoad

A PublicPower

B _Industry

F RoadTransport
G_Shipping

AlrQast
CAMS

Total emissions (Gg/year or Gg Nfyear)

300 +
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200 4
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Spain

Comparison emission inventories for Spain
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E Solvents
K_AgriLivestock
] Waste

D _Fugitives
C_OtherStationaryComb
L AgriOther

H Aviation

| OffRoad

A PublicPower
B_Industry

F RoadTransport
G_Shipping

AirQast
CAMS
EU-reporting
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Downscaling of satellite derived emissions to high resolution for Beijing and Tianjin

Downscaling in China (NOx, December 2019, Gg N per cell)
Standard resolution High resolution

B -- 0.0001
B c.0001 - 0.0002
B c.0002 - 0.0002
B c.0002 - 0.0003
B c.0003 - 0.0004
B 0.0004 - 0.0005
B ©.0005 - 0.0006
B c.0005 - 0.0005
B c.0005 - 0.0007

B <=o00500
B 0.0500 - 0.1000
B 0.1000 - 0.1500
B 0.1500 - 0.2000
B 02000 - 0.2500
B 02500 - 0.3000
B 032000 - 0.3500
B 03500 - 0.4000
B 04000 - 0.4500

M 0.4500 - 05000 B 0.0007 - 0.0008
B 05000 - 03500 B c.0008 - 0.0000
B 0.5500 - 0.6000 B c.0009 - 0.0010
I 0.6000 - 0.6500 M 00010 - 0.0010
I 0.6500 - 0.7000 B 00010 - 00011
I 07000 - 0:7500 M 00011 - 00012

0.7500 - 0.8000
0.8000 - 0.8500

0.0012 - 0.0012
0.0013 - 0.0014

0.8500 - 0.9000
0.9000 - 0.9500 0.0014 - 0.0014
> 0.9500 0.0014 - 0.0013

> 0.0015

f vito vito.be



Downscaling of satellite derived emissions to high resolution for Beijing and Tianjin

“ Industry

Residential

vito.be
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