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Environmental Compliance Information from Space

Thomas Blaschke
University of Salzburg, Department of Geoinformatics — Z_GIS
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In some of the world’s most inaccessible places, tiny satellites are watching—and listening—for signs of destruction.
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How a burnt out,
abandoned ship reveals
the secrets of ashadow
tanker network

The number of vessels transporting
sanctioned oil isbooming and the
consequences can be felt across the world -
from Iran, to China, to Ukraine

by Jonathan Yerushalmy and Haylena Krishnamoorthy
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Delhi: ‘Use satellite

images to check how
many trees felled in Ridge’

Cov vusvansee aaugus v €K how many trees felled
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Delhi high court decided on Thursday to take stock of the capital’s green cover,
particularly from 2018, when it began monitoring the condition of the city’s trees.

The high court also directed Delhi government to ascertain the present status of forest cover in
the central and southern Ridge areas
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The earth observation market is developing rapidly
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Industry claims that .....

Reporting needs can be solved with ,press the bottom’ solutions

But there are methodological and legal aspects to be included

[ ait
Cc-by SA http://alphastockimages.com/
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But, initially, images are merely many pixels (... or measurements)

initially one only gets large arrays (rasters) of pixels —only
our eyes/brain recognize objects such as lakes or rivers
etc. !

classic approach:

 How to interpret and utilize different colours (spectral
reflectance values in various bands of an image

 How to analyse and classify individual pixels, groups of
pixels, or e.g., 3*3 - pixel neighbourhoods

Object Based Image Analysis

Machine learning & Al approaches

In most cases, information important for the understanding of an image is not represented in
Z single pixels but in meaningful image objects and their mutual relations (Blaschke, 2003)
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International regulations as a trigger to develop
automated geospatial workflows

SDGs

ESG

CSRD & ESRS

CSDDD, GRI, SASB, ....

Earth observation in lucrative markets, i.e., business,
finance, ESG, decarbonization

Corporate Social Responsibility Directive (EU)
European Sustainability Reporting Standards

Directive on corporate sustainability due diligence (EU)
Global Reporting Initiative

Sustainability Accounting Standards Board
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EU legislation and policies currently in place

The Forest Law Enforcement Governance and Trade (FLEGT) Action Plan

* The EU Timber Regulation

* The Forest Law Enforcement Governance and Trade (FLEGT) Regulation
The recast Renewable Energy Directive

EU LULUCF regulation

The Communication on “Stepping up EU Action to Protect and Restore the World’s Forests”
The European Green Deal

« 2030 EVU Biodiversity Strategy

* Farm to Fork Initiative

EU Taxonomy Regulation for sustainable activities

The Non-financial reporting Directive (NFRD)

European Union Deforestation and Forest Degradation Regulation (EUDR)
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EUDR: a gamechanger?

REGULATION (EU) 2023/1115 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 31 May 2023
on the making available on the Union market and the export from the Union of certain commodities and
products associated with deforestation and forest degradation and repealing Regulation (EU) No 995/2010

00000

Coffee Palm Oil Cocoa Leather
& Beef
o=
Sugar Rubber Pulp & Coconut Forrest
Cane Paper

https://pxhere.com/de/photo/964480
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To be taken into account: (not exhaustive)

Governance Factors:

a. Land Ownership and Land Rights: Mapping land ownership and land rights can provide insights into potential conflicts and
adherence to property rights, a key governance factor.

b. Regulatory Compliance: Monitoring land use against zoning and environmental regulations can assess a company's
compliance with governance standards.

c. Supply Chain Transparency: Geospatial data can help trace the supply chain, identifying the sources of raw materials and
potential risks associated with suppliers.

d. Infrastructure Investment: Assessing infrastructure development in regions where a company operates can indicate its
commitment to long-term growth and governance.

a. Community Impact: Geospatial data can help evaluate the proximity of a company's operations to communities, potentially
highlighting issues related to noise, pollution, or other disturbances.

b. Access to Services: Assessing the accessibility of education, healthcare, and other essential services in the regions where a
company operates can shed light on its social responsibility.

c. Labor Force Analysis: Mapping the distribution of labor force and their conditions (e.g., income, housing) around company
facilities can indicate labor-related risks and opportunities.

d. Cultural Heritage and Indigenous Rights: Identifying culturally significant or indigenous areas near a company's operations
can help assess its impact on cultural heritage and indigenous rights.
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End of voluntariness - enforcement through
sanction-proven regulation by EUDR

only deforestation-free products may be placed on the market in the EU. December 31, 2020 applies
retroactively as the deadline. If deforestation occurs after that date, the EUDR applies without restriction
(except for transitional provisions for SMEs).

The term “deforestation-free” covers deforestation and forest degradation. According to the EUDR, this can
be determined on the basis of quantitative, objective and internationally recognized data!

(subjective acceptance or “reliance” on it is not enough)

Products that contain the following raw materials or products must be deforestation-free: cattle, cocoa,
coffee, oil palm, rubber, soy and wood (fed with these or produced using them).

29 June 23 30 December 24 30 June 2025
Entry into force Entry into Applicable to

application MSEs
(established the (the Regulation is operators as
legal existence of aplicable to ALL except well

the Regulation) MSE operators) DEPARTMENT OF GEOINFORMATICS - Z_GIS



EUDR

* Investigate changes to forested areas overtime: has deforestation or forest
degradation occurred since Dec 20207

* NDVI, multi or hyperspectral imagery, Al recognition, a combination?

Forest disturbance mapping

-
a ~

Accuracy assessment
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Forest disturbance monitoring

. NICE -

Figure source: JRC { =
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BUT .......

1. Kakaofarmen werden
kartiert und ihre
Geolokalisierung wird
bewertet, um
sicherzustellen, dass sie
entwaltungsfrei sind

2. Bauern liefern
entwaldungsfreie
Kakaobohnen direkt an
Kooperativen, wo sie
getrennt gehalten werden

3 . Bohnen von
entwaldungsfreien
Farmen werden wahrend
des Exports in die EU
getrennt gehalten

4 . Importeur im EU- 5. Schokoladenhersteller in der 6 . Ein groRer Einzelhandler
Mitgliedstaat kauft EU verarbeitet Kakao zu in der EU verkauft einzelne
entwaldungsfreie Bohnen Tafelschokolade und bringt Schokoladentafeln an
und bringt sie auf den Markt diese auf den Markt Verbraucher und macht die
Tafeln auf dem Markt
verfugbar
s of oo
oloo
a
ol [1

Marktteilnehmer

DD-Verpflichtung
Ubermittelt DD-
Statement
Erhalt Referenznummer
des DD Statements

GroRer nachgeschalteter Marktteilnehmer GroRRhandler

Verpflichtung zu DD Verpflichtung zu DD

Reicht DD-Statement basierend auf ™ Reicht DD-Statement basierend auf
vorheriger Referenznummer ein vorheriger Referenznummer ein
rhalt die Referenznummer des DD rhilt die Referenznummer des DD

Statements Statements
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Special attention: smallholders

 coffee, cocoa and soya makeup 19.5% of Africa‘’s GDP.

75% of deforestation in Africa is related to agriculture expansion, and these 3
commodities are a main contributor.

80% of the commodities are sourced from smallholder farmers

Majority of smallholders across the continent (and world) are unaware of the
EUDR and what it entails.

Smallholders make up 60% of farmers on
the continent and don’t have the ability to
trace deforestation.

Z




Case study - coffee Columbia

coffee finca locations from a field study in 2014 (yellow dots), simply stored with a BING image

then JRC Forest/Non-Forest Layer above (state of affairs for the EU currently what can be seen as forest with a
deadline of 2020)

one can see: the entire area was classified as forest, even though there are settlements there that were already

there in 2014 (also long before that) , , : : — .
‘ Coordinates from Coffee farms in Cauca/Colombia. | collected them during my PHD questionnaires in 2014. All farms are small size (size less than 4ha)

The zoom in to the farm "El Mango" shows [, o
the structure of the coffee plantation very :
well on the Bing/google image (even grid)

Using the JRC
Global Forest
Cover map of
2020 in version
1, most of them
would trigger a
Deforestation
Risk

Hansen et al. 2023 considered:
forest from 0-100%,

The coffee areas are shown to be around
40-50% forest, which is probably why they
there were two deforestation alerts at the

El Mango farm, once in 2006 and again in
2012.

-> Deforestation alert!

2 P r e
V3 Manaen GHC 20234111 wecovecd
Bt e

Non-forest
8-

Sample Farm, El Mango:

g <
B LD R
FHEUNEHHEHEERE T}

; Lt. Hansen, 2023



Case study - coffee Columbia

* Coffee from this area will be difficult to import into the EU and would disadvantage smallholders.

* Acomprehensible solution is therefore needed as to how such situations can be evaluated.
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Case study - Cote d’lvoire:
every year 110,000 hectares of tropical moist forest cut down
for cocoa plantations the EU is most exposed to deforestation
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Rapport sommaire

B==TL=
sur la parcelle appartenant é_
I

ORT=CH

Propriétaire du champ
Culture Anacardier (Cashew)
Point central de la parcelle Latitude:_
Longitute R
Taille du polygone 2,71 hectares
Périmétre du polygone 939,77 métres
Date d'enregistrement GNSS 24 février 2024 G E O LO CAT I O N K E Y

PRODUCTION COMMODITIES:
REPORT (ESSENTIAL COCOA, COFFEE,

FOR EUDR TIMBER
COMPLIANCE)
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Huge markets, new players:
automated reporting through
geospatial workflows

* ESRS and CSRD
e Earth Observation combined with geospatial data
* Report on required metrics

* New market opportunities

. =EETLE ST ik R .
@ reflnq ‘ORTECH ESG CHAIN .. fy[Yl e eeriore Figure source: JRC
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