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Green Transition Information Factories (GTIF)

S e [0))[¥.5= Demonstrate the added-value of Earth Observation + Geospatial data and a—d;ranced ana]yfics for
addressrng the mformatron needs of the Green Transition and the European Green Deal.

[ ACTIONABLE INFORMATIO Empower various users [e.qg., citizens, policy makers, industry professionals) to better
understand Green Transrtron d1a||enges and opportunmes & engage in the publrc drscourse

ENERGY MOBILITY SUSTAINABLE CARBON EO ADAPTION
TRANSITION TRANSITION CITIES ACCOUNTING SERVICES
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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 Iin
the exploitation of EO data to monitor the environment, with 5
capabillities 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 ucL Eesa

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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UK Renewables Map

525,797 views
Published on July 5, 2024
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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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 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
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https://dec-ui.esagtif.dec.earthdaily.com/explore?indicator=COMP1&x=-484796.3824&y=6874255.71509&z=5.89951

Solar farm location capability 1 S od B @esa

. . . B . - No Data D Bare/sparse vegetation - Tree cover m Snow and Ice D Shrubland - Permanent water bodles
L TO m I n I m Ise e nVI rO n m e ntal I m paCt [] Grassland [Jji] Herbaceous wetland  [T] Cropland [Jill] Mangroves [l Buitup | Moss ad lichen

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

Solar farm location capability 2 S od B @esa

« 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

Bifacial vs Monofacial Simulation

087 —— Bifacial

Monofacial
0.7 1

0.6

0.5 7

and estimates for average shortwave albedo 8

« Calculate weighted albedo over suitable 0:2: |
spectral area from 4 Sentinel-2 spectral "-\\
bands (2,3,4,8A) or shortwave albedo using
S2GM albedo mosaics S0 0300 0500 0300 1200 1500 1800 2100 goio

2.5

6-10% enhancement from
assumed albedo=0.2

UV | Visible | Infrared

2.0 1
At upper atmosphere

1.5 1

At sea level

10m S2GM spectral albedo
calculated for 6 spectral bands for
August 2022. Shown here RGB

i Wavelength at which photon energy
equals silicon bandgap

1.0 4

Theoretical single junction solar cell response
(maximum 31% efficient)

Spectral Irradiance (W/m2/nm)

250 500 750 1000 1250 1500 1750 2000 2250 2500 9

_ O COMPASS INFORMATICS »  EarthDaily @ Surrey Al Imaging > THE EUROPEAN SPACE AGENCY

) : ) analytics
mwacsis | Information and Location Insights s



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

Solar farm location capability 3 UCL @esa

« 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 <8°
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 (6.7) TW

 Interactive webGIS developed to explore
potential of different areas for solar farm
placement
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https://dec-ui.esagtif.dec.earthdaily.com/explore?indicator=COMP1&x=-484796.3824&y=6874255.71509&z=5.89951
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GTIF | Green Transition Information Factory

@TTITN Energy Transition
Solar Power output at 250m derived from data for several decades up to
AT Mobility Transition 2019. These datasets show the predicted solar power output from single-
side PV panels across the UK and Ireland. Source of PVout from Global Solar
Atlas. These datasets indicate those areas which will be excluded in any
@TTETN Food Security search for locating future solar bi-facial farms in rural areas. These exclusion
. zones include Areas of Outstanding Natural Beauty (AONB), Sites of Special
0 Sustainable Cities Scientific Interest (SSSI) and National Parks for the UK nations(England,
Scotland, Wales and Northern Ireland) and the equivalents for the Republic of
) Ireland*. The areas left which may be suitable are primarily grassland and
Carbon Accounting
arable crops and the land cover is shown here for these areas indicating that
there are around 50% of the land area which may be suitable for bi-facial
solar farms to allow agriculture to continue and improve the local micro-
climate from the Agrivolatic environment. A colourised by height with hill-
> Air Quality 3 v 9 : shaded Digital Elevetaion Model (DEM) at 30m grid-spacing mosaic of the
< whole UKIF area of many tiles (size 26.56b), produced by the EU Copernicus
program, in WGS84. COP30 DEM is derived from TerraSar-X+TanDEM-X and
spans several years of inSAR retrievals. The 10m ESA WorldCover 2021 map
for the whole UKIF area. It uses all available Sentinel-2 images for the whole
of 2021

Tools

> Drought Analysis/Forecast © 5

> HeatIsland &

> Methane Emissions Analysis © 3.
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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 + LAl

 Three methods are employed:

* VCI based on NDVI
 TCl 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: August 2020-NDVI August 2022-NDVI
« Working on validation sources with UK CEH & Eire DECC

« Searching for crop_type by month maps for GB & Ireland




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

- No Data D Barelsparse veqe:anon- Tree cover Snow and Ir:eD Shrubland - Permanent water bodles
[] Grassiand [Jjij Herbaceous wetiand  [I] Cropland [JJl] Mengroves [JJij Buitup [ Moss ad lichen
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Drought impact mapping:
 NDVI was calculated for

this small area for 10 years

« VCI was calculated based
on this 10 year time series

 AVCI 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

Q

TRACSIS

Mean NDVI Lincolnshire (2016-2024)
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UK Centre for : .
Ecology & Hydrology UK Water Resources Portal Home About Toggle introduction

- Drought indices Accumulation period: EI 3 Hn

Data type:

4 <y <m | August v 2022 v m> y> » & G/

Ireland
@) Light map
Satellite map
Streets map
UKCEH Land Cover Map 2023 Netherlands
BGS hydrogeology 625K
River network
River flows o 50 km
Only show NHMP river 30 mi
flow sites e B T
” . tremely wet (above 2.0)
Groundwater O Severely wet (1.5 t0 2.0)
Rainfall * Moderately wet (1.0 to 1.5)
Station catchments ! = Mildly wet (0.0 to 1.0)
: i MRS = . . Mildly dry (-1.0 to 0.0)
Grids @ ) 5o S Belgium Moderately dry (-1.5 to -1.0)
Hycologicalunits (areas) { -4 - o s e
< tremely dry (| N -2.0)
Hydrological units (groups) 4

= Leaflet | © Mapbox © OpenStreetMap Improve this map, UK rivers © UKCEH, Standard Precipitation Index - 12 months

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