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Susan
Meckienburg

ESA’s Earth Observation Programme and EO science
strategy update

a

European Space Agency

The European Space Agency’s (ESA) long-running Climate Change Initiative has
generated a suite of global multi-mission and multi-decadal datasets for more
than 25 Essential Climate Variables. Collectively, these data provide the evidence
record to understand the state and evolution of the climate as part of the IPCC
assessments. Efforts have now been extended through the recently approved
climate initiative, CLIMATE-SPACE (2023-2029) which continues to extend and
expand these global data. Additionally, it is responding to new requirements for
Earth Observation to support international decision and policy-making and
implementation monitoring relating to the UNFCCC Paris Agreement - the main
driver for action responding to climate change.

Currently, ESA is preparing for the 2025 Ministerial Council, with a strong focus
on Earth Action and the provision of actionable climate data to support global
climate resilience and adaptation policy. A core component of this endeavour is
ESA’s Space for Green Future (S4GF) accelerator, which will act to mobilise
space-based data through ever-closer working with non-space partners.

The UK is accelerating national climate action at pace. Currently, to name but
one, the UK National Climate Science Partnership (UKNCSP) - an alliance of the
Met Office and seven NERC centres - is combining capabilities to provide climate
information and tools to enable public and private sectors adapt effectively and
build resilience to future environmental change.

This presentation explores the opportunities and benefits of deepening
connections between the UK climate research and Earth observation community
and ESA’s climate activities being hosted at the ECSAT facility, located on the
Harwell Science and Innovation campus. ECSAT is the Agency’s focal point for
climate activities and hosts the WCRP’s CMIP international project office has
strong links with the global modelling community and provides opportunities to
foster greater extend collaboration and UK research impacts across ESA Member
States and the world.
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Session 1A

Terrestrial Environmental Monitoring




Martin
Wooster

NCEO Airborne Earth Observatory Accomplishments
in 2023-24

Tuesday 11:00 - 12:00




Abigail Marie
Wwaring

Progress Towards Improving Earth’s Surface
Temperature Observations from Space using Machine
Learning Techniques

Tuesday 11:00 - 12:00




Felipe Husadel
Poyer

Land-use change analysis for wind and solar power
plants installations in Brazil using remote sensing

Tuesday 11:00 - 12:00




Charlotte J
Paton

Understanding the UK’s thermal environment with
satellite remote sensing

Tuesday 11:00 - 12:00




Session 1B

Climate Data Studies 1




Fergus
Craig

Exploiting Open Data for Methane Emission
Observation & Visualisations

Tuesday 11:00 - 12:00




Ka Lok
Chan

Observation of Tropospheric Ozone from Nadir-
Viewing Satellite Sounders and the First Results from
GEMS and TEMPO

Tuesday 11:00 — 12:00




Paul
Palmer

Do we understand observed year-to-year changes in
satellite observations of isoprene?

Tuesday 11:00 - 12:00




Sammy
Petch

Exploring the relationship between Terrestrial Water
Storage and atmospheric CO2 Growth Rate

Tuesday 11:00 - 12:00




Session 1C

Machine Learning and Algorithm Development for Atmospheric Applications




Elisa
Carboni

Decomposition of satellite datasets: relationship
between cloud properties, radiative fluxes and
climate indices

Tuesday 11:00 — 12:00




Fang
Chen

Automatic Methane Plume Detection in Satellite ?
s
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Remote Sensing Imagery

Tuesday 11:00 — 12:00




Jawairia
Ahmad

Nowcasting convective cores using deep learning

Tuesday 11:00 - 12:00




Lakshmi N
Bharathan

Enhancing High-Latitude Data Coverage in GOSAT
Methane Observations Using a Genetic Algorithm
Approach
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Tuesday 11:00 — 12:00




Session 1D

Uncertainty & Calibration




Jonathan
Murray

UNIRAS: A new configurable airborne spectrometer
for the mid-to-far-infrared

Tuesday 11:00 - 12:00




Pieter.
De.vis

Hyperspectral in-situ surface reflectances from the
LANDHYPERNET network

Tuesday 11:00 - 12:00




Morven
Sinclair
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Application of BRDF Model Optimisation Using In-Situ g

Measurements From the LANDHYPERNET HYPSTAR- W

XR Instrument Over Satellite Cal/Val Site in Gobabeb,
Namibia

Tuesday 11:00 - 12:00
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Session 2A

The Business of EO




Daniel
Potts

Investigating the barriers and pathways to
implementing satellite data into air quality
monitoring, regulation and policy design in the
United Kingdom

Tuesday 13:30 — 14:30




Gareth
Thomas

Developing a satellite driven solar energy monitoring
system

Tuesday 13:30 — 14:30




Jason
Hopkins

When GEO met EO

Tuesday 13:30 - 14:30




Mathias
Disney

New EO measurements for assessing the status of
woodland carbon code (WCC) projects

Tuesday 13:30 — 14:30




Session 2B

Climate Data Studies 2




Richard
Allan

Evidence of acceleration in aspects of the global
energy and water cycles

Tuesday 13:30 - 14:30




ZiXia

Liu

Global landscape fire occurrence and direct emissions
estimation in EOCIS

Tuesday 13:30 — 14:30




Martyn
Chipperfield

Recovery of Stratospheric Ozone: Is It Happening and
How Should We Quantify It?

Tuesday 13:30 — 14:30




Session 2C

Future EO Missions, Mission Development & Validation 1




Daniel
Gerber

ESA EE12 Candidate Mission: Keystone

Tuesday 13:30 — 14:30




James
O’Connor

The HotSat constellation: mission description and first
light imagery

Tuesday 13:30 — 14:30




Ben
Stern
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Status of ESA Scout HydroGNSS Hydrology 7
Reflectometry Mission and Introduction to h{ﬁf‘
HydroSwarm . o

Tuesday 13:30 - 14:30




Steve
Hancock e

Developing swath lidars for mapping global “., "
vegetation structure: Requirements and technological h;l[@
developments to address current limitations "

Ed
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Tuesday 13:30 - 14:30



Session 2D

EO Environmental Monitoring — Water Quality




Aidan
Byrne

LAQUA: a LAke water QUality retrieval tool for east
Africa

Tuesday 13:30 — 14:30
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Tuesday 13:30 — 14:30 :




Davide
Lomeo

Mapping cyanobacteria occurrence and bloom risk in
a tropical lake

Tuesday 13:30 — 14:30




Mayra
Rodriguez

Global trends of marine ecological indicators: The
ocean ecosystem’s response to climate forcing

Tuesday 13:30 — 14:30




Session 3A

EO for Society & Education




Fel
Yao

Commerce, pollution, and solar energy yield gaps

The University of Edinburgh

Particulate matter (PM) in the atmosphere and deposited on solar
photovoltaic (PV) panels reduce PV energy generation. However, we lack a
global understanding of which sectors would be most effective at reducing
PM sources to enhance solar energy generation. We combine well-
evaluated models of solar PV performance and atmospheric composition to
show that deep cuts in air pollutant emissions from the residential sector
substantially benefit Asian PV power output. Halving residential emissions
of PM would lead to an additional 10.3 TWh yr-1 of PV energy generation in
China and 2.5 TWh yr-1 in India in 2020, respectively. Compared to the
2020 electricity generation of 261.6 TWh yr-1 from solar PV technology in
China and 54.4 TWh yr-1 and India, these additional PV energy generation
represent an improvement of approximately 4-5%. While anthropogenic
PM sources originate mainly from producers, they respond to changes in
domestic and international consumer demand. A comprehensive
understanding of solar energy generation losses embodied in trade is still
lacking but is crucial for promoting a virtuous cycle of improved air quality
and increased PV energy generation.

We investigate the source-receptor relationship of PV energy losses
attributable to PM pollution across Northeast Asia (NEA) by incorporating a
multi-regional input-output model into the combined models of solar PV
performance and atmospheric composition. We estimate a PV energy
generation loss of 33.6 TWh yr-1 due to emissions from the production of
goods across NEA in 2019. In contrast, we estimate a lower PV energy
generation loss of 24.6 TWh yr-1 across NEA in 2019, with the reduced
amount of 9 TWh yr-1 accounting for the net exports of goods outside NEA.
Imports have only avoided a PV energy generation loss of 1.4 TWh yr-1
across NEA in 2019. Addressing solar energy generation losses due to
transboundary PM pollution requires a coordinated response from the
producers and consumers of goods.
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Calum
Hoad

SatSchool: Observing the Earth from Space, in the
Classroom

Tuesday 15:00 - 17:00




Jade
Bowling

Harnessing Earth Observation for nature: Living
England habitat maps

Tuesday 15:00 - 17:00




Luke
Bateson

The role of Earth Observation in advancing our
understanding of high sustained temperature leading
to dry condition multi-hazard compound events

Tuesday 15:00 - 17:00




Paul
Fisher

Leveraging the UK-ESA partnership to deliver climate
action

Tuesday 15:00 - 17:00




Stephanie
Mottershead

AgquaWatch-AUK

Tuesday 15:00 - 17:00




Session 3B

EO Information Services (EO DataHub)




Federica
Moscato

Earth Observation Data Hub

CEDA, RAL Space

The Earth Observation Data Hub is a UK pathfinder project
aiming to deliver access to Earth Observation data for effective
decision-making across academia, government and business.

The project is being delivered by a strong partnership led by
NCEO with extensive expertise in technical, scientific and
operational EO data projects and services.

In this presentation we would like to update the UK community
on the development of the programme, and the contribution
that the Centre of Environment Data Analysis (CEDA) has made
to the project in this last year.

In particular, we will focus on the open data sets that will be
available on the Hub. In addition of the Sentinel-1 and Sentinel-2
data, and their equivalent Analysis Ready Data for the UK and UK
territories, CEDA is collaborating with the EOCIS
(https://eocis.org/) team to make available the datasets provided
through this project.

The UK Earth Observation Climate Information Service exploits
the observations available from environmental sensors orbiting
in space to create climate data records and climate information.
CEDA is hosting these datasets and Earth Observation Hub will
index these them into its search services in order to disseminate
them to the UK community. These data will be accessible in
conjunction with the Sentinel datasets and high resolution and
very high resolution optical and SAR data provided by
commercial providers, such as Planet and Airbus.
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Alasdair
Kyle
Earth Observation Data Hub Platform

Tuesday 15:00 - 17:00




Alastair
Graham

EODH Integration: simplifying access and compute

Tuesday 15:00 - 17:00




Andrew
Tewkesbury

Airbus Data in the Earth Observation Data Hub
(EODH)

Tuesday 15:00 - 17:00




Samantha
Malone

Quality Assurance Service to underpin the Earth
Observation Data Hub

Tuesday 15:00 - 17:00




Luisa
Telxeilra

How Planet is supporting the scientific sector
in the UK

Tuesday 15:00-17:00




Session 3C

Fusion of remote sensing data and models




Guannan
Hu

Assessing the value of observations in weather
forecasting

University of Reading

National weather services typically use tens of millions of
observations each day to improve global and regional predictions
of weather on timescales from hours to weeks. Forecast accuracy
relies on optimal use of these observations to create model initial
conditions, using a mathematical technique known as data
assimilation. The same data assimilation approach is used to
produce reanalyses. Thus, assessments of the value of different
types of observations (e.g., satellites, radar or aircraft data) for
numerical weather prediction provide evidence to help design and
improve observation networks and evaluate and improve data
assimilation systems. In this presentation we introduce some
commonly used methods for assessing the value of observations
and their advantages and disadvantages. We discuss our new
results on measures of observation information content for use
with ensemble data assimilation systems. We conclude that
observation influence and impact assessment is critical, but the
results need careful interpretation by users.
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Christopher
M. Taylor

How does soil moisture influence convective storm V;f
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initiation across the diverse landscapes of Sub-
Saharan Africa?

Tuesday 15:00 - 17:00




Elizabeth
Good

Towards a Blended Satellite-Station Sunshine V;&"
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Duration Dataset for the UK

Tuesday 15:00 - 17:00




Emily
Lear

The Diurnal Cycle of Atmospheric Waves in GNSS-RO
Satellite Data

Tuesday 15:00 - 17:00




Sukun
Cheng

Improved Arctic sea ice forecasting by combining
ensemble Kalman filter with a Lagrangian sea ice
model

Tuesday 15:00 - 17:00




Yumeng
Chen

A Python interface to parallel data assimilation
framework: pyPDAF

Tuesday 15:00 - 17:00




Session 3D

Environmental Monitoring — Atmosphere




Alexander
Kurganskiy

UK net fluxes of CO2 using the new GEMINI-UK
ground-based remote sensing network: simulation

experiments

Tuesday 15:00 - 17:00




Antonio
Giovanni Bruno

Analysis of long-term stratospheric fluorine and
chlorine trends: a comparison of machine-learning
based models, CTM simulations and satellite
measurements

Tuesday 15:00 — 17:00




Dr Harjinder
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Quantifying Madrid’s landfill methane emissions using Vﬁ
Sentinel-5P TROPOMI, and GHGSat satellite and e
aircraft observations -

Tuesday 15:00 — 17:00




Jeremy
Harrison

The LOng-LIlved greenhouse gas PrOducts
Performances (LOLIPOP) CCI+ project

Tuesday 15:00 - 17:00




Richard
Siddans

Methane retrievals from I1ASI and combination with
Sentinel-5P.

Tuesday 15:00 - 17:00
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Analysing Stratospheric Volcanic Ash Deposition Using »; ‘.P'
CALIOP Measurements ‘e

Tuesday 15:00 - 17:00




Sarah
Cheesbrough

Satellite derived emissions data — barriers and
opportunities to uptake

Tuesday 15:00 - 17:00




Session 4A

Future EO Missions, Mission Development & Validation




Robert
Elliott

CLEAR Sensor for high repeat measurement of UK
Land Surface Temperatures

Wednesday 09:00 — 10:00




Stephen
Hobbs

Water Cycle Science
and Hydroterra+

Wednesday 09:00 — 10:00




Prateek
Dongre

Cyclops EO constellation and its application to forest
health monitoring

Wednesday 09:00 — 10:00




Agnieszka
Soszynska o
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Preparation and algorithm selection for the future
high resolution ESA satellite mission of Land Surface
Temperature Monitoring

-
Ed

Wednesday 09:00 — 10:00




Session 4B

Novel Applications and Machine Learning




Keneuoe Anne
Maliehe

Enhancing Methane Emission Characterisation with
Causality-Constrained Machine Learning and Satellite
Observations

Wednesday 09:00 — 10:00




Jonathan
Walsh

Earth observation for understanding environmental
harm in armed conflicts

Wednesday 09:00 — 10:00




Chioe
Schooling

Parametrising NOx Chemistry to help assess the
future role of satellite observations of NO2 to help
quantify fossil fuel CO2 emissions

Wednesday 09:00 — 10:00




Geoff
Smith

Monitoring the impact of fluvial flooding on intertidal
surfaces

Wednesday 09:00 — 10:00




Session 4C

Environmental Monitoring - Water




Aser
Mata

Mapping wild Pacific oysters with drones and
Deep Learning

Wednesday 09:00 — 10:00




Christopher
Merchant

Exceptional global sea surface temperatures
associated with the 2023 and 2024 El Nino

Wednesday 09:00 — 10:00




Laura
Risley

Implications of alternative velocity control
variables in variational ocean data assimilation

Wednesday 09:00 — 10:00




Yanna Alexia
Fidal

Trends in coastal ocean primary productivity

Wednesday 09:00 — 10:00




Session 4D

Vegetation Applications 1




Nicole
Reynolds

Review of Satellite-Based Methods for Condition
Monitoring of Northern Peatlands: An Indicator
Approach
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Wednesday 09:00 — 10:00




Ross
Maidment

A new, long-term and operational satellite-derived
root zone soil moisture dataset for Africa

Wednesday 09:00 — 10:00




Gerardo
Lopez Saldana

ESA’s WorldPeatland project — facilitating peatland
mapping and monitoring tools.

Wednesday 09:00 — 10:00




Mehran
Alizadeh Pirbasti

Hedgerow detection using deep learning methods in
very high resolution remote sensing imagery

Wednesday 09:00 — 10:00




Beth
Greenway

Earth Observation — the UK Space Agency Perspective

9}0uhd) —

UK Space Agency

Beth will outline the current portfolio of activities UKSA
have underway to support the UK EO sector and give a
personal view of the long term challenges and
opportunities ahead.



Session 5A

Vegetation Applications 2
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Tracking the heat stress and water deficit experienced
by UK rapeseed crop over 2016-2022 with solar- i}lﬁf‘
induced chlorophyll fluorescence and vegetation -

indices

Wednesday 14:00 — 15:15




Khomkrit
Onkaew

The Impact of Soil Moisture on Solar-Induced
Fluorescence (SIF) and Photosynthetic Dynamics
Across Diverse Ecosystems

Wednesday 14:00 — 15:15




Natalie
Douglas

Using 4DEnVar to estimate JULES stomatal
conductance and photosynthesis parameters from
observational data

Wednesday 14:00 — 15:15




Angela
Harris

Canopy Reflectance Provides a Proxy for Soil
Microbial Communities

Wednesday 14:00 — 15:15




Luke
Brown

Combining Earth observation, machine learning, and
routine ground reference observations to develop V‘;&?
improved decametric vegetation products: the ’

GROUNDED EO project
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Wednesday 14:00 — 15:15




Session 5B

Climate Data Studies 3




Dr Paul
Green

Satellite-derived methane product standards

National Physical Laboratory

In response to international agreements including the COP26 Methane Pledge and the COP28
Oil and gas decarbonization charter the reduction of fugitive methane emissions from
industrial processes is high on the international agenda. The response over the last few years
has taken several forms, from the launch of the UNEP IMEO program, to the development and
launch of new monitoring capability. Action to meet these objectives are being enshrined in
national targets and policies, and most recently in new regulation. 2023 legislation in the US
and EU not only provides an obligation to verifiably reduce emissions but also opens the door
to the use of new methods & techniques to identify & report leaks and perform 3rd party
verification of the Oil & Gas sectors emission reporting to the regulators. Simultaneously, listed
companies are being required to report their emissions, as well as their physical and financial
risk associated with resilience to climate change & operating in a low-carbon economy.
Although a more derived application, emissions data at a facility and corporate asset level is
now a contribution to regulatory reporting requirements with significant financial penalties for
non-compliance or gross inaccuracies.

These diverse goals can only be quantifiably met with verified data, with satellite-derived
measurements being a key part of the solution to this data need. The global reach and inherent
spatial sampling/mapping properties of on-orbit instruments lend themselves to consistent
surveys across borders, cataloguing sources (and sinks) of GHG emission to the atmosphere
and identifying their geographic locations.

To address this date need, a number of new on-orbit sensors from commercial and
philanthropic (new space) stakeholders are joining the longer running public missions tracking
methane concentrations at a range of scales (10s m to few km). Innovations have also shown
that some public missions not originally designed to monitor methane can be used to do so,
albeit limited to the more intense point sources. This plenitude of satellite data has enabled
multiple actors to enter the methane emissions product landscape, ranging from start-ups to
academia, space agencies, on-orbit asset owners and international organisations.

This rapidly growing yet organic trade for methane emissions data has developed to meet a
market need but is susceptible to a number of pitfalls. In a relatively immature and rapidly
developing field, divergent emissions estimates from multiple actors will cast doubt on
credibility, whereas questionable methods & data quality from new, non-expert actors could
significantly undermine the reputation of the entire sector. A suitably agile standards
framework would enable this market: endorsing reputable suppliers, rooting out bad actors
and provide the necessary confidence to the user/customer base.

Internationally adopted standards, based on transparency, traceability, independence, and
evidenced QA would enable and ensure fit-for-purpose data, interoperable between suppliers
as an EO contribution to impactful climate action, feeding into the wider carbon cycle
economy. This presentation will report on a UKSA funded program, within the auspices of CEOS
to develop a fit-for-purpose standards framework, including the outcomes of a recent UK
workshop and international collaboration.

€ saIpn)s ejeq ajew|) —d3ouha)] —



Liang
Feng

Sensitivity of top-down surface flux estimate
to regional bias in OCO-2 XCO2 retrievals

Wednesday 14:00 — 15:15




Fel
Yao

Inverse modelling of SO2 and NOx emissions
over Asia using GEMS geostationary satellite
observations

Wednesday 14:00 — 15:15




Laura
Carrea

Sentinel Lakes of sub-Sahelian Africa: An
assessment based on multivariate remote
sensing data

Wednesday 14:00 — 15:15




Session 5C

Machine Learning for Marine Applications




leuan
Higgs

Machine learning to improve data assimilation in
marine ecosystem modelling

University of Reading

We implement a hybrid machine learning (ML) and data
assimilation (DA) approach to outperform the existing, heavily
resource-limited marine biogeochemistry operational system for
the North West European shelf seas. In this, we develop an ML-
model to predict the background correlations used in the
multivariate update of the DA scheme to correct unobserved
variables in the system.

Our ML approach aims to significantly reduce the need for large,
expensive ensemble methods to estimate the background statistics
required for updating the unobserved variables in the system, with
a view to go beyond the linear assumptions used in the operational
approaches. The data used for this study are obtained from a state-
of-the-art coupled marine physics-biogeochemistry model (ERSEM)
simulating the vertical column of a coastal station (L4) in the English
Channel. The ML-model is trained using the output of large
ensemble runs in 1D for computational affordably, and evaluated at
multiple locations for robustness.

The results of this study show that we can effectively and efficiently
propagate the analysis increment of the singularly observed
variable in a system where the background statistics are often
poorly estimated. This is a promising step towards using ML
emulators as a viable alternative to large, expensive ensembles in
an operational setting, where the number of ensemble members
can often be a limiting factor.
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Amy
Tyndall

"Bird's Eye View: Tackling Avian Flu on Bass
Rock with Drones and Deep Learning"

Wednesday 14:00 — 15:15




ivo
Pasmans

Down the rabbit hole: the ensemble Kalman
filter in the latent space

Wednesday 14:00 — 15:15




Jozef
Skakala

Predicting ocean carbon stocks from
observable variables using machine learning

Wednesday 14:00 — 15:15




Session 5D

Understanding and Monitoring Radiation




Helen
Brindiey

New observations of surface and atmospheric
properties exploiting the far-infrared spectrum: First
results from the Andoya 23 Campaign

Tuesday 15:00 - 17:00




Adam
Povey

Characterisation of dust aerosols from ALADIN
and CALIOP measurements

Wednesday 14:00 — 15:15




Jeremy
Harrison

Constraining global carbonyl sulfide emissions
using novel IASI retrievals and inverse
modelling

Wednesday 14:00 — 15:15




Session 6A

EO Information Services




Ben
Calton

Using Open Data Cube to support policy and
decision makers in Wales

Wednesday 15:45 -17:15




Chandra
Taposeea-Fisher

EarthCODE: Earth Science Collaborative Open
Development Environment

Wednesday 15:45 - 17:15




Owen
Hawkins

Earth-i & Planet integrating EO into cross
government operational data services via the EODH

Wednesday 15:45 -17:15




Steve
Donegan

Large EO datasets and services at CEDA

Wednesday 15:45 - 17:15




Session 6B

Climate Data Studies (EOCIS)




Jacob
Fahy

The calibration and harmonisation of the IR
channels of Landsat-8 for high resolution
studies of the UK as part of the EOCIS project

Wednesday 15:45 - 17:15




Peter
North

Long term records of atmospheric aerosol and
particulate matter under EOCIS, 1995-2024+

Wednesday 15:45 - 17:15




Karen
L Veal

EOCIS LST: climate quality with increased
timeliness

Wednesday 15:45 - 17:15




Mike
Perry

EOCIS CHUK: Developing UK-wide High
resolution Land Surface Temperature

Wednesday 15:45 - 17:15




Owen
Embury

A 42-year Sea Surface Temperature Climate
Data Record from the ESA Climate Change
Initiative

Wednesday 15:45 -17:15




Theo
H. Morgan Lundie

A preliminary assessment of the added value
of thermal infrared satellite retrievals of
methane to infer regional methane budgets
over the UK

Wednesday 15:45 -17:15




Session 6C

Crop Monitoring




Alex
Comelius

Utilization of Geostationary Himawari Data to
Downscale Meteorological Reanalysis Data for
Use in Pest Risk Modelling

Wednesday 15:45 - 17:15




Feng
Yin

Unveiling the First UK-Wide Field-Level Winter
Wheat Yield Map

Wednesday 15:45 - 17:15




Matthew
Payne

Wheat Blast — an interdisciplinary approach to
detect and model an emerging threat to wheat
security in Bangladesh with a view towards
South Asia and Australia.

Wednesday 15:45 - 17:15




Andualem
Aklilu

Application of A novel Vegetation Condition
Index for developing Crop Index Insurance

Wednesday 15:45 - 17:15




Leveraging Earth Observation Data to Enhance
Tree Crop Production and Resilience in a Changing
Australian Climate: The FruitSense Project

Wednesday 15:45 - 17:15




Session 6D

Wildfire




Zhongwel

Liu

Probabilistic assessment of extreme fire risk
under the impact of climate change

Wednesday 15:45 - 17:15




David
Moore

Investigating HCN and CO emissions of biomass
burning in the Earth system

Wednesday 15:45 - 17:15




Kevin
Tansey

Near-real time and archive burned area
mapping in the UK using PLANET data

Wednesday 15:45 - 17:15




Michaela
Flegrova

Two decades of fire-induced albedo change
and associated radiative effect over sub-
Saharan Africa

Wednesday 15:45 -17:15




Impacts of biogenic and pyrogenic emissions
on tropospheric ozone in Tropical South
America

Wednesday 15:45 -17:15




William
Maslanka

Direct Estimation of Emissions from High
Latitude Wildfires via the FREM Approach

Wednesday 15:45 - 17:15




Thorsten
Fehr

ESA’s EO space infrastructure: current and future,
including highlights from EarthCARE

a

European Space Agency

9}0uhd) —

The European Space Agency’s (ESA) long-running Climate Change Initiative has
generated a suite of global multi-mission and multi-decadal datasets for more
than 25 Essential Climate Variables. Collectively, these data provide the evidence
record to understand the state and evolution of the climate as part of the IPCC
assessments. Efforts have now been extended through the recently approved
climate initiative, CLIMATE-SPACE (2023-2029) which continues to extend and
expand these global data. Additionally, it is responding to new requirements for
Earth Observation to support international decision and policy-making and
implementation monitoring relating to the UNFCCC Paris Agreement - the main
driver for action responding to climate change.

Currently, ESA is preparing for the 2025 Ministerial Council, with a strong focus
on Earth Action and the provision of actionable climate data to support global
climate resilience and adaptation policy. A core component of this endeavour is
ESA’s Space for Green Future (S4GF) accelerator, which will act to mobilise
space-based data through ever-closer working with non-space partners.

The UK is accelerating national climate action at pace. Currently, to name but
one, the UK National Climate Science Partnership (UKNCSP) - an alliance of the
Met Office and seven NERC centres - is combining capabilities to provide climate
information and tools to enable public and private sectors adapt effectively and
build resilience to future environmental change.

This presentation explores the opportunities and benefits of deepening
connections between the UK climate research and Earth observation community
and ESA’s climate activities being hosted at the ECSAT facility, located on the
Harwell Science and Innovation campus. ECSAT is the Agency’s focal point for
climate activities and hosts the WCRP’s CMIP international project office has
strong links with the global modelling community and provides opportunities to
foster greater extend collaboration and UK research impacts across ESA Member
States and the world.



Session 7A

Vegetation Applications — Grassland and Drought




Geoff
Smith

EU Grassland Watch — An operational service born out
of Copernicus

Thursday 10:00 - 11:00




Bethan
Harris

Global observations of land-atmosphere interactions
during flash drought

Thursday 10:00 — 11:00




Samuel
Vaiman

Operationalizing the hyper-temporal benefits of
CubeSats for drought monitoring in a large river
system

Thursday 10:00 — 11:00




Luke
Smaliman

UK high-resolution grassland carbon dynamics

Thursday 10:00 - 11:00




Session 7B

Climate Data Studies 4




Luke
Smaliman

Quantifying the role of managed landscapes in
UK C-cycling

Thursday 10:00 - 11:00




Jadu
Dash

Applying Computational Leaning in Vegetation
Growth Modelling in the UK: application to the
EOCIS-CHUK dataset

Thursday 10:00 — 11:00




Mark
Warren

Assessing the observability of lake

biogeochemical responses to catchment
dynamics

Thursday 10:00 — 11:00




Richard
Pope

Integration of Earth Observation into the UK
Met Office Air Quality Forecasting System: Initial
Results

Thursday 10:00 — 11:00




Session 7C

Machine Learning & Algorithm Development for Terrestrial Applications




Professor
Liangxiu Han

Scalable Deep Learning and Its Application to
Remotely Sensed Data

Thursday 10:00 - 11:00




Ranjini
Swaminathan

A Machine Learning Framework to Evaluate
Vegetation Modeling in Earth System Models

Thursday 10:00 - 11:00




Khunsa
Fatima

Deep Learning Technologies for Tree Health
Assessment

Thursday 10:00 - 11:00
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Richard
Kelly

Ku and L-Band observations of the cryosphere
from a new fully polarimetric airborne synthetic

aperture radar system (CryoSAR)

Thursday 10:00 — 11:00




Calum
Hoad

Snow melt timing influences Arctic greening in
heterogeneous tundra landscapes

Thursday 10:00 - 11:00




Leam
Howe

Automated mapping of late-lying snow from
satellite data

Thursday 10:00 - 11:00




Session 8A

Vegetation Applications — Forestry




Chuanze
Li

Historical dynamics of disturbances in the Cerrado-
Amazon Transition using Residual Neural Network

Thursday 11:30 — 13:00




Daniela
Rivera-Marin

Vegetation dynamics and its response to climate and
human activities in Chile

Thursday 11:30 — 13:00




Martin
Mokros

Ground-based lidar implementation for forest
ecosystem mapping and monitoring

Thursday 11:30 — 13:00




Nezha
Acil

Global trends in remotely-sensed aboveground
biomass between 2015 and 2021

Thursday 11:30 — 13:00




wanxin
Yang

A new EO aboveground biomass reference dataset for
Miombo woodlands in Angola

Thursday 11:30 — 13:00




NMeg
Stretton

The influence of 3D canopy structure on modelled
photosynthesis

Thursday 11:30 — 13:00




Session 8B

Digital Twins




Helko
Balzter

Towards self-learning digital twins for sustainable
land management

University of Leicester

Digital twins, informed by artificial intelligence, have the potential to
significantly accelerate the net zero transition. An environmental digital
twin is a digital representation of the biophysical environment. It updates
its status by ingesting new data from Earth Observation, field
measurement stations and physical models. Because a digital twin delivers
actionable insights into how the environmental system behaves, it can
influence human behaviour and decision-making, and therefore alter the
physical environment itself.

Current digital twins generally include static models that do not react to
changes in the underlying physical systems. This presentation introduces
the concept of self-learning digital twins. The self-learning feature of a
digital twin means that it includes a physical process model that represents
current human understanding of the environmental system, as well as
empirical machine learning models, data input and output pipelines and a
visualization user interface. A self-learning digital twin is able to discover
new model equations that would improve the goodness-of-fit of the model
simulations to the real-world data.

Here, we demonstrate the conceptual framework for a self-learning
environmental digital twin based on a physics-informed graph neural
network (PiG-NN). We show their architectural framework and describe an
integrated approach to using them to accelerate the net zero transition of
the agriculture and land use sector in the UK. Distributed machine learning
algorithms are deployed together with the JULES-CROP land surface
model, eddy covariance flux tower observations of net ecosystem
exchange, and Earth Observation data from Landsat and Sentinel-2 to
answer user-driven questions around the greenhouse gas impacts of land
use decisions in drained lowland peatlands of The Fens in East Anglia. This
region is @ major source of carbon dioxide emissions from the oxidation of
the drained peat soil.
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Dale
Partridge

Digital twin based on very high-resolution data
assimilation to track harmful algae blooms

Thursday 11:30 — 13:00




Garin
Smith

AI4DTE Artificial Intelligence for digital twin earth
software stack

Thursday 11:30 — 13:00
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Cristina
Ruiz Villena

Machine-Learning Emulators of Land Surface Model g
‘JULES’ for African Hydrological Digital Twin e g
Applications
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Thursday 11:30 — 13:00




Session 8C

The Business of EO 2




Mark
Hallows

Automating Biodiversity Net Gain Calculations
with Arup’s BNG Digital Service

Thursday 11:30 — 13:00




Ryan
Laird

Utilising Earth Observation Data to Drive
Sustainable Marketing and Consumer Behaviour

Thursday 11:30 — 13:00




Tom
Walkinshaw

Flight Data from the worlds smallest commercial
imaging satellite

Thursday 11:30 - 13:00




Session 8D

Novel Instruments, Applications and Approaches




Shannon
Mason

100 days of EarthCARE: radar, lidar and
synergistic products

University of Reading & ECMWEF

EarthCARE's successful launch on 28 May 2024 marked the start
of its 6-month Commissioning Phase. At around 100 days post-
launch, we should have access to first products from all four
instruments, including EarthCARE's high-spectral resolution
atmospheric lidar (ATLID) and Doppler cloud profiling radar
(CPR), and be preparing to validate our synergistic products. In
this talk we'll provide a review of EarthCARE's launch and
commissioning, calibration and first products from each
instrument, plans for validation of EarthCARE data products, and
an update on prospects for synergistic products going into
EarthCARE's operational phase.

sayoeoaddy pue suoijedijddy ‘suswiniisu] [9AON - 910UAD) -



Lucy
Ventress

Visualisation of long-term atmospheric
composition datasets from the RAL Space

Infrared and Microwave Sounder (IMS) extended
retrieval scheme.

Thursday 11:30—-13:00




Anna
Michalska

NIMCAM - A high spatial resolution methane
monitoring instrument
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Thursday 11:30 - 13:00




Dr Samantha
Lavender

Supporting the development of hyperspectral
missions to monitor atmospheric gas emissions

Thursday 11:30 - 13:00




Matt
Berrington

A Laser Heterodyne Radiometer for atmospheric
composition sounding

Thursday 11:30 - 13:00




Date: 10-12 September

mb» Location: National STEM
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www.ukeo.org




