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Outline

European Scientists on Spectrum for Earth Observations (ESSEO)

 Why ESSEO 

 Who is ESSEO

Earth observation contribution to UN SDGs

 Reports produced by ESSEO for WRC-27 preparation

 Examples
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AMSR2 10.65 GHz V pol.

Scanlon et al., 2026
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ESSEO – Why?
ESSEO (via ESA/EUMETSAT)

Space agencies

The World Radiocommunication Conference (WRC) updates the Radio Regulations every 4 years.
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ESSEO – Why?

Science community

Knowledgeable on science needs & 

importance of scientific applications

Little awareness of regulatory discussions 

& their impact on scientific satellites

Frequency managers

Knowledgeable on regulatory discussions 

& their impact on science services

Little awareness of importance & 

implications of scientific applications

European Scientists on Spectrum for Earth Observation (ESSEO)

Breaks down scientific implications of frequency regulatory activities, and bridges the gap between 
solid scientific basis (e.g. peer-reviewed articles) and non-technical high-level summaries.
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ESSEO – Why?

ESSEO’s goals are to:

• Narrow the gap between scientists and frequency management activities (focus on WRC-27)

• Provide a more solid scientific basis for ESA-EUMETSAT positions

• Indirectly contribute to frequency regulatory activities with science-based considerations

• Informed view on impact of RFI

• Assessment of the value of bands in operations and research 

• Link spectrum in wider contexts, e.g. to the UN SDGs

Science community

Knowledgeable on science needs & 

importance of scientific applications

Little awareness of regulatory discussions 

& their impact on scientific satellites

Frequency managers

Knowledgeable on regulatory discussions 

& their impact on science services

Little awareness of importance & 

implications of scientific applications
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ESSEO – Members

ESSEO

Meteorological 
centres

Climate and 
Research centres Universities

Space Agencies

Active sensing

Passive sensing Space weather

Meteorology

Frequency 
management

Climate

Types of 
institutions 
involved

Fields of 
expertise
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ESSEO – Output documents

ESSEO compiled two main output documents. They are available for free at: 
www.tinyurl.com/ESSEO-WRC 

Report on WRC-27
Scientific background 
for the WRC Report

http://www.tinyurl.com/ESSEO-WRC
http://www.tinyurl.com/ESSEO-WRC
http://www.tinyurl.com/ESSEO-WRC
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AI Topic

1.1 GSO and NGSO ESIM in the 47.2-51.4 GHz band

1.2 Small FSS antennas in the 13.75-14 GHz band

1.3 NGSO FSS E-s in the 51.4-52.4 GHz band

1.4 BSS and FSS in the 17.3-17.8 GHz band

1.7 IMT in the 4.4-4.8, 7.125-8.4 and 14.8-15.35 GHz bands

1.8 Radiolocation above 230 GHz

1.12 Low-data rate MSS in the 1427-2025 MHz band

1.13 IMT from satellite in the 694-2700 MHz band

1.17 Space weather in the 27.5-614 MHz range

1.18 Protection of RR No. 5.340 bands above 86 GHz under resolves 1

1.19 Long-term solution for SST

2.1 New allocations in the 275-325 GHz range

2.6 IMT in some bands between 102 and 275 GHz

WRC-27 AI of potential 
impact for Earth observation

Select Preliminary WRC-31 AI

ESSEO Report: 

AI with potential impact for Earth Observations
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ESSEO Report on WRC-27

Frequency regulatory context; document 
structure; summary of links with the UN SDGs

Addresses WRC-27 agenda items individually
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ESSEO Report on WRC-27

Selected preliminary agenda items for WRC-31

List of EESS satellite missions in each relevant band
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ESSEO Report on WRC-27

Provides context for the AI, particularly aimed at 
scientists or non-regulatory people

Describes use of the bands by EO missions, and 
the applications enabled by measurements in 
each band

Links with the UN SDGs, supported by peer-
reviewed literature

Summary aimed at non-scientific people
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The Sustainable Development Goals relevant to

 Earth Observations

End poverty in all its forms everywhere

End hunger, achieve food security and improved
nutrition and promote sustainable agriculture

Ensure healthy lives and promote well-being for
all at all ages

Ensure availability and sustainable management
of water and sanitation for all

Ensure access to affordable, reliable,
sustainable and modern energy for all

Promote sustained, inclusive and sustainable
economic growth, full and productive
employment and decent work for all

Build resilient infrastructure, promote inclusive and
sustainable industrialization and foster innovation

Make cities and human settlements inclusive, safe,
resilient and sustainable

Ensure sustainable consumption and production
patterns

Take urgent action to combat climate change and
its impacts

Conserve and sustainably use the oceans, seas
and marine resources for sustainable development

Protect, restore and promote sustainable use of
terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and
reverse land degradation and halt biodiversity loss



13

ESSEO Report on WRC-27
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ESSEO Report – Elements for Regulators

Some elements from the ESSEO Report may be particularly useful for regulators:
1) High-level summary of the scientific implication for each AI
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ESSEO Report – Elements for Regulators

From AIs to EESS bands

From EESS bands to AIs

Some elements from the ESSEO Report may be particularly useful for regulators:
1) High-level summary of the scientific implication for each AI
2) Mapping between AIs and EESS bands
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ESSEO Report – Elements for Regulators

UN SDGs

Some elements from the ESSEO Report may be particularly useful for regulators:
1) High-level summary of the scientific implication for each AI
2) Mapping between AIs and EESS bands
3) Links between AI, EESS bands and UN SDGs

WRC-27 AIs EESS bands
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Science background document



18

From Frequencies to SDGs – An Example 

1.4 GHz 
(passive sensing)

Surface soil moisture

Root-zone soil moisture

Drought

UN SDGs
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From Frequencies to SDGs – An Example 

Reichle et al., 2017

1.4 GHz 
(passive sensing)

Surface soil moisture

Root-zone soil moisture

Drought

UN SDGs
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From Frequencies to SDGs – An Example 

1.4 GHz 
(passive sensing)

Surface soil moisture

Root-zone soil moisture

Drought

Sehgal et al., 2024

UN SDGs
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From Frequencies to SDGs – An Example 

1.4 GHz 
(passive sensing)

Surface soil moisture

Root-zone soil moisture

Drought

UN SDGs

Zhang et al., 2019



22

ESSEO Report – Linkage between WRC and UN SDGs

WRC-27 AIs EESS bands UN SDGs
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Questions?

More on ESSEO:
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Outline

European Scientists on Spectrum for Earth Observations

• Why ESSEO 

• Who is ESSEO 

• Work done

• WRC-27 Report

• Elements for Regulators

• Science background

• Example link between frequency and SDGs
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AMSR2 6.925 GHz V pol.

Scanlon et al., 2026
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Outline

European Scientists on Spectrum for Earth Observations

• Why ESSEO 

• Who is ESSEO 

• Work done

• WRC-27 Report

• Elements for Regulators

• Science background

• Example link between frequency and SDGs

AMSR2

6.925 GHz

(secondary

allocation)

AMSR2

10.65 GHz

(primary

allocation)
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ESSEO Report on WRC-27

Contributions of different observation types at

ECMWF to the skill of short-range weather forecasts

English et al., 2024
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ESSEO Report on WRC-27

Contributions of different observation types at

ECMWF to the skill of short-range weather forecasts

English et al., 2024

T weighting function

(K/K/km)
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From Frequencies to SDGs – An Example 

6 GHz 
(passive sensing)

Sea Surface 
Temperature



30

From Frequencies to SDGs – An Example 

Tropical cyclone 
Prediction

6 GHz 
(passive sensing)

Sea Surface 
Temperature
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From Frequencies to SDGs – An Example 

Tropical cyclone 
Prediction

UN SDGs

6 GHz 
(passive sensing)

Sea Surface 
Temperature

• to strengthen resilience to climate related hazards in vulnerable communities (SDG Target 1.5)
• to predict and assess risks related to disasters (SDG Targets 11.5 and 13.1)
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