
1ESA UNCLASSIFIED - For ESA Official Use Only 1

EO for the Green Transition, the ESA-GTIF (Green 

Transition Information Factory) showcase for

UK, Ireland, & France

23/06/2025 

Jan-Peter Muller1, Rui Song1,2 & Gill Watson1 

(1. UCL Mullard Space Science Laboratory; 2. NCEO, University of Oxford)

Rob O’Loughlin, Phil Baldacchino-Steward, Adriaan Keurhorst & Marcus Parsley (Compass Informatics, Dublin, Eire) 

  Chrisopher Rampersad, Lynette Olifert, Elaine Ting, John Vu (EarthDaily Analytics, Vancouver, Canada)

Yu Tao (SAIIL)

Patrick Griffiths (ESA-ESRIN TO, Frascati, Italy)



2



3

Project Overview

• in order to move the Green Deal agenda forward across ESA nation 
states, EO data are understood to play a central role in the Green 
Transition Information Factory

• The ESA UK-Ireland-France (UKIF) Kickstarter project is assisting in 
the exploitation of EO data to monitor the environment, with 5 
capabilities developed building on the open source Sentinel-2 Global 
Mosaicing Copernicus Land Monitoring Services (S2GM), public 
domain ESA, NASA and NOAA data sources, national geospatial 
data sources and commercial data sources for specific services

• Stakeholders are engaged at government (national & local) along 
with NGO and private sector enterprises to help shape the 
requirements
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Project Overview

The UKIF multi-national project is demonstrating the use of Earth 

Observation and geospatial data for five kick-starter applications each of 

which address challenges in each of five different domains:

• Solar power generation using bifacial PV’s and best installation locations - 

energy

• Urban air quality at a street level, to encourage active travel - mobility

• Drought and its impact on food systems – food systems 

• Urban heat islands to enable focused insulation and energy 

reduction programmes – sustainable cities

• Fugitive methane emissions for carbon accounting – carbon accounting
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Rural Solar Power : The opportunity

According to the International Solar Energy Society, solar power is on track to generate more electricity 

than all the world’s nuclear power plants in 2026, than its wind turbines in 2027, than its dams in 

2028, its gas-fired power plants in 2030 and its coal-fired ones in 2032. (The Economist, 20.6.24)
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ESA-GTIF Solar rural power generation - context

https://energyguide.org.uk/solar-farms-uk-map/

Auto AI detection of solar PV (Song, et al.,) 

from 10m Sentinel-2 global images

https://dec-ui.esagtif.dec.earthdaily.com/explore?indicator=COMP1&x=-484796.3824&y=6874255.71509&z=5.89951
https://energyguide.org.uk/solar-farms-uk-map/
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Energy: Rural Solar Farm Opportunity Siting Maps

• Rural site suitability maps produced for mono & bi-focal PV placement

• Built GIS exclusion zones for areas with unacceptable costs for solar 
farm placement (e.g. Areas of outstanding natural beauty)

• Emphasis on croplands & grasslands to allow mixed use of crops 
and/or livestock. New area of agrivoltaics growing worldwide.

• EU-JRC Copernicus Land Monitoring system S2GM to be used to 
produce land surface spectral albedo 
of UK + Ireland

• Will use topography from lidar & InSAR, 
identified  sites will be investigated and 
strategy developed for site selection

• Solar power output will be assessed
based on astronomical calculations, PVout
and spectral-to-PV solar power O/P

aka National Landscapes

≤+130% PVout

≤70% land mono

https://dec-ui.esagtif.dec.earthdaily.com/explore?indicator=COMP1&x=-484796.3824&y=6874255.71509&z=5.89951
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Solar farm location capability 1

• To minimise environmental impact 

through agrivoltaics and maximise 

income sharing between solar power and 

the farming community

• Select cropland (pink) and grassland 

(yellow) areas from 10m ESA 

WorldCover2021 LULC map

• Exclude environmental sensitive areas 

from agrivoltaic areas using vector 

datasets of National Parks, Areas of 

Outstanding Natural Beauty and Sites of 

Special Scientific Interest in UK and 

equivalents in Republic of Ireland 

• Compare against CDDA equivalent areas 

from EU for upscaling to France

• Assess ESA-WC21 LULC maps using 

national LULC maps, and map annual 

changes in grassland and croplands

https://dec-ui.esagtif.dec.earthdaily.com/explore?indicator=COMP1&x=-484796.3824&y=6874255.71509&z=5.89951
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Solar farm location capability 2

6-10% enhancement from 

assumed albedo=0.2 

10m S2GM spectral albedo 

calculated for 6 spectral bands for 

August 2022. Shown here RGB

• Mapped global solar PV locations from 

2018-25

• Employ PVout from UN Solar Atlas (250m) 

for 2009-2023

• Methods developed for calculating bi-facial 

PV enhancements (6-30%) for agrivoltaics 

and estimates for average shortwave albedo

• Calculate weighted albedo over suitable 

spectral area from 4 Sentinel-2 spectral 

bands (2,3,4,8A) or shortwave albedo using 

S2GM albedo mosaics

https://dec-ui.esagtif.dec.earthdaily.com/explore?indicator=COMP1&x=-484796.3824&y=6874255.71509&z=5.89951
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Solar farm location capability 3

• Copernicus 30m DEM employed after 

projection to equal area ITRF (EPSG:3035)

• Slope and aspect derived using open 

source terrain analysis toolkit

• Almost all croplands have slopes <8º 

though grasslands can have steeper slopes

• Solar PV deployment auto-detected so far 

<0.01% of total GB+IE land area

• Huge potential for future upscaling to cover 

much larger areas in the UK with bi-facial

• 2 hectares of monofacial generates 1 MW

• Less area for bi-facial (reduction up to 30%)

• Current 0.36 (IE), UK (7.34), FR (6.5) GW

• Potential 1.06 (IE), UK (3.1), FR (5.7) TW

• Interactive webGIS developed to explore 

potential of different areas for solar farm 

placement

https://dec-ui.esagtif.dec.earthdaily.com/explore?indicator=COMP1&x=-484796.3824&y=6874255.71509&z=5.89951
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ESA-GTIF webGIS demonstrator for UK-Ireland-France



ESA-GTIF/UKIF: Drought Monitoring (1)

Progress to date:

• S2GM upgraded processing system for complete countries 

being processed given shapefiles now includes spectral albedo, 

derived NDVI and fAPAR + LAI.

• Three methods are employed:

• VCI based on NDVI 

• TCI based on LST

• fAPAR based on albedo

• Six months of albedo and derived NDVI have recently been 

processed for Ireland and VCI derived using Vegetation 

Condition Index (VCIi)

• VCIi = 100*{(NDVIi-NDVImin)/(NDVImax-NDVImin)} 

• Difficulty in finding sufficient cloud-free Landsat LST datasets 

so investigating downscaling VIIRS 375m LST to Landsat

Planned:

• Working on validation sources with UK CEH & Eire DECC

• Searching for crop_type_by_month maps for GB & Ireland

August 2022-NDVIAugust 2020-NDVI



ESA-GTIF/UKIF: Drought Impact Monitoring (2)

TEST SITE:

• A small area (11 X 10km) 

was chosen in a rural 

location near Peterborough 

(Lincolnshire) 

• Monthly S2GM 10m 

spectral & broadband 

albedo & fapar processed 

for 10 years (2016-2024)

• Landsat LST at 100 m 

processed for the same 

time period but only 

available for limited dates 

when cloud cover is lowest 

(e.g. 2021 contains almost 

no single LST)

• Plan to use VIIRS (375m 

LST) to provide continuity 

and downscaling to 

Landsat resolution

  

  

 

 

 



ESA-GTIF/UKIF: Drought Monitoring (3)
Drought impact mapping:

• NDVI was calculated for 

this small area for 10 years 

• VCI was calculated based 

on this 10 year time series

• A VCI threshold was used 

to define drought

• TCI calculated from 

Landsat LST each month 

from all available (1 or 2 

maximum pcm)

• Plan to employ validation 

dataset (CEH-UKWRP) 

SPI & SPEI for drought 

assessment.

Drought forecast

• Deep learning based short-

term forecasting focus at 

10m

TCI for August 2022



ESA-GTIF/UKIF: Drought Monitoring (4)

UK drought indices:

• Validation dataset (CEH-UKWRP) 1km SPI & SPEI for drought measures about to be released.



Thank you!


	Folie 1
	Folie 2
	Folie 3: Project Overview
	Folie 4: Project Overview
	Folie 5: Rural Solar Power : The opportunity
	Folie 6: ESA-GTIF Solar rural power generation - context
	Folie 7: Energy: Rural Solar Farm Opportunity Siting Maps
	Folie 8: Solar farm location capability 1
	Folie 9: Solar farm location capability 2
	Folie 10: Solar farm location capability 3
	Folie 11: ESA-GTIF webGIS demonstrator for UK-Ireland-France
	Folie 12: ESA-GTIF/UKIF: Drought Monitoring (1)
	Folie 13: ESA-GTIF/UKIF: Drought Impact Monitoring (2)
	Folie 14: ESA-GTIF/UKIF: Drought Monitoring (3)
	Folie 15: ESA-GTIF/UKIF: Drought Monitoring (4)
	Folie 16

