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Ecosystem Extent: Conclusions & > <% ,\

. - CEE S esa
perspectives o ¢s €

» Urgent need to scale up : many gaps to be filled, incl. mapping change -> reporting GBF, SEEA, etc. due in 2026

» Data infrastructure needs to evolve to be able to work on cloud infrastructures hosting data, processing tools to be able to
handle large data bases and able to deal with data variability

» Capacity to process massive datasets : Sentinel-2 time series, multi-sensor analysis at country scale and continental
(generalization on suing Data Cubes and interoperability is progressing too slowly)

» Still work is needed on open-source solutions based on standards: interoperability / fair principles, dissemination for validation

» Validation and lack of in situ data is crucial and still lacking, need to foster partnerships

» Need to prepare for future satellite missions (imaging spectroscopy, thermal infrared...) to ensure proper integration and
definition of standards

» Need to prepare from reporting to policy use (more detailed typology, scalable models, uncertainties, predictions/scenarios)

» Time series harmonization to improve not just ecosystem extent mapping but condition as well
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Ecosystem Traits and their use in

biodiversity applications O

* Fabian D. Schneider - Biodiversity from Space: Understanding Large-Scale Patterns of Ecosystem
Structure and Diversity with Remote Sensing

* Kendall M. Jefferys - Vegetation structure and plant functional traits predict pollination networks
across the tropics

* Dhruva Kathuria - A Bayesian Framework for Sensor-Agnostic Plant Trait Prediction Using Imaging
Spectroscopy

* Andreas Huth - Towards estimating vegetation structure from orbit: a case study for tropical forest and
TanDEM-X

* Michele Torresani - Exploring the role of vegetation height heterogeneity through LiDAR information for
biodiversity estimation

* Jessica P. Thomas - Soil carbon predictions across the landscape using remotely- sensed canopy
structure measurements in southern Amazonia
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Ecosystem Traits and their use In

biodiversity applications O

Key recommendations

Scalable analyses: develop scalable approaches in both space and time tackling dynamic biodiversity changes
across scales, using multiple sensors and data streams to monitor ecosystem structure, diversity, and function.

Data coordination and access: (1) promote the coordination of joint field campaigns with coincident ground
measurements and remote sensing data, and (2) develop global open-access databases to collect and analyze
biodiversity-related data.

Advanced forest modeling: Integrate remote sensing products into forest models, using technologies such as
LiDAR, radar, and optical sensors to monitor forest structure, including disturbed forest states.

Structural heterogeneity: use remotely sensing data (LiDAR, photogrammetry) to assess environmental
heterogeneity which is linked to different aspects of biodiversity.

Soil carbon monitoring and policies: (1) improve the understanding of the relationship between ecological
variables and soil carbon, and (2) advocate for the inclusion of satellite-based soil carbon models in environmental
policies to ensure that this massive carbon stock is accurately estimated and protected.
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Session objectives

oBeN CE¢€S (esa

EO conceptual approaches to improve biodiversity monitoring

Earth Observation is experiencing a revolution:
- New missions and unparalleled amount / type of data available in the next 5-10 years
- Capacity to upscale analyses & monitoring tools

- Cloud infrastructures and new approaches: DL, foundation models

Objectives of the session:
- Provide perspectives & illustrations for federated & unified EO system,
- Highlight contribution of EO to improved knowledge on ecology & biodiversity

- Provide perspectives for the exploration and monitoring of the unknown
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Main conclusions and

recommendations

Role of space agencies as part of a federated system

« Each organization provides one or multiple components (data, tools, products...)

* Need for standardized interfaces

« ldentify representative core sites, coordination of satellite acquisitions across space agencies.

How EO can contribute to sciences and knowledge

* Open science for in situ & EO activities

« Data standards, shared protocols, documentation & harmonization (within & among missions)
 Interoperability, reproducibility & inter-comparisons

* Products relevant or adaptable for all ecosystems

« User friendly workflows relevant to stakeholders.

How to prepare for forthcoming challenges

* New missions with additional capacities, and more data to handle: need to anticipate and define standards

« systems under increasing pressure: Tropical forests, North & South poles (5th international polar year in 2032-33)
* need to learn more from cross domain interactions

« find new areas of intersections

» pursue construction of climate relevant EBVs.
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Presented Topics

1)

2)

3)

4)

5)

6)
7)

ccoBeN CEES (esa

A comparative analysis of field-based ecology and remote sensing approaches to plant functional diversity: José Miguel Cerda-

Paredes, Laura C. Pérez-Giraldo, Javier Pacheco-Labrador, Anna K. Schweiger, Miguel D. Mahecha, Javier Lopatin, Dylan Craven

The death of the Spectral Variation Hypothesis and the rise of its useful ‘Zombies’: Christian Rossi, Michele Torresani, Michela Perrone,

Leon Hauser

BOSSE, a Biodiversity Observing System Simulation Experiment for assessing Biodiversity-Ecosystem Function relationships: Javier

Pacheco-Labrador, Ulisse Gomarasca, Daniel E. Pabon-Moreno, Wantong Li, Martin Jung, Mirco Migliavacca, Gregory Duveiller

Satellite-derived biodiversity effects on the functioning and multifunctionality of ecosystems at global eddy covariance sites: Ulisse

Gomarasca, Gregory Duveiller, Javier Pacheco-Labrador, Alessandro Cescatti, Christian Wirth, Markus Reichstein, Mirco Migliavacca

3D biodiversity and ecosystem function: Using lidar and hyperspectral remote sensing to understand ecosystem patterns and
processes in a temperate forest: Kyla M Dahlin, Meicheng Shen, Aaron G Kamoske, Adriana Uscanga, Scott C Stark, Shawn P Serbin,
Chris M Gough, Ben Bond-Lamberty, Jason M Tallant, Jeffrey W Atkins

Quantifying the functional trait variation across tropical forests with satellite data: Jesus Aguirre Gutierrez

Exploring tree functional diversity with remote sensing over the Congo Basin within the CoForFunc: Gregory Duveiller!, Pierre Ploton?,

Nicolas Barbier, Ulisse Gomarasca, Felix Cremer, Maria Piles, Javier Pacheco-Labrador, Jordi Martinez-Vilalta, Jean-Francgois Bastin,

Raphaél Pélissier
2
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Recommendations and Key

messages

1) There are gaps in understanding of how methods and concepts affect the study of Functional Diversity. Aquatic
and extreme biomass are less studied. Standardization of methods is nheeded to enable comparison across
scales. Interdisciplinary collaboration between RS and Functional Ecology is needed to link field-based ecology
and remote sensing approaches to plant functional diversity.

2) The combination of spectral data with ancillary data (parcel level data) is more meaningful when studying the
spectral diversity; and spectral and temporal variations and interactions are needed to explain plant diversity, or
look at intraspecific variation, between species.

3) Satellite-derived biodiversity can reveal the role of Functional Diversity and ecosystem functionality, though we
need to be careful on how we infer functional diversity from space. Here, simulations can be of help. Satellite
data are affected by factors whose effects need still to be understood.

3
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Recommendations and Key

CEg¢s (esa

messages

4) To study disturbances using RS, structure can be an important variable to consider (not only spectral
variability). Disturbances could be modelled using different LIDAR metrics at various levels.

5) Collaboration between RS and ecologists is highly recommended.

6) There is a lack of field data in Africa and Asia. Higher spatial resolution data is needed to study functional
diversity, particularly in tropical forests in these regions.

/) To study functional diversity using remote sensing space agencies are requested to: (i) Facilitate RS data at
the field scale (ii) Facilitate integration of multiple sources (iii) Facilitate Open Access imagery and workflows

4
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In situ Data for Conservation

O

Nature FIRST show-cased its local habitat mapping approach. They recommend co-design of products with users, to
increase relevance to end users.

Similarly Biodiversa+ is the partnership for long-term ecological monitoring across the EU, working on in-site monitoring
and RS observation. It recommends more cross-sectorial cooperation, and the co-designed products fit for developing/
implementing policies on appropriate scales

The Jane Goodall Institute works on conservation of iconic animals in Africa, integrating many remote sensing and in-situ
data streams to deliver on-the-ground solutions. They recommend converting pixels and data into management polygons
with specific decision makers and mandates. High resolution imagery key to tell a story and connect people hearts and
minds

ConScape seeks to understand how habitat fragmentation and reconnection affects movements of wildlife, by integrating
habitat and network models. They recommend further integration of population models with mapping products to develop
better management plans for wildlife

A speaker from the German Federal Agency for Nature Conservation recommended greater coordination and

standardisation among EO projects and applications. He recommended investing in build trust in remote sensing products
within the legal cases (e.g. as has happened with DNA evidence) and working with organisations embed new products into
their systems.

2
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SUMMARY

o In summary, some talks recommended local co-design of products to maximize local usefulness and buy-in
while others recommended EU-wide / global standardization of products built on high quality data. There is,
surely, merits in both approaches and they are not mutually exclusive. For example, GEO’s World
Ecosystem Atlas operates on the principle that habitat mapping must be hierarchical (e.g. following the IUCN
habitat typology)

o Higher level mapping can/should be globally standardized, while lower levels (e.g. plant communities
within a region) can/should be created locally (nationally or subnationally).

o The talks illustrated the creative use of RS technologies by conservationists for a wide range of practical
applications
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CE¢s (esa

* Speakers:
O 75% male; 25% female
1 6 Countries

e Statement of «the most common» problem:

scaling up «fine scale» in situ biodiversity traits (i.e., EBVs) using remote sensing to
describe marine ecosystem structure and functioning

* 8talks:
 from phytoplankton traits (6) to birds, sharks and mammals (2)
d all using in situ biodiversity data (including new technologies and hyperspectral)
1 2 case studies based on genetics
1 1 global-scale, 1 basin-scale, 6 regional-scale studies
J use of Al (2)
4 link between biodiversity monitoring and marine circulation / sst fronts
(] seascape analysis






Main messages from speakers I_» feesen  ceés  @esa

* Cross-disciplinarity is fundamental to push marine biodiversity monitoring and
ecosystem description from space (e.g., remote sensing, biology, physics, Al).

* [ntegration with in situ biodiversity data is needed (but data need to be standardized!)

* Integration with environmental data is also important to detect and identify specific
diversity traits






Conclusions and * | ,,\
ccoBeN CE¢Ss (esa

recommendations

* Push inter-disciplinarity (including capacity building)

* High spatial-temporal resolution of hypespectral imagery (dedicate to the marine
environment)

* More in-situ data needed, in particular in under-sampled areas

* Use of Al, seascape-based analysis and integration with ecosystem and biogechemical
modelling to scale up ecosystem analysis (also below the surface!)

 Work more tightly, and facilitate interactions, with OBIS, GBiOS, GEO Atlas etc

* Facilitate open access to large datasets of sub-meter optical imagery, particularly for
endangered species






Others

* Recommendations for conference organizers:

Provide travel funding/scholarships for participants from developing countries
Implement real-time feedback mechanisms (e.g., post-session surveys)
Promote Q&A sessions/round tables after each session
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Future work and
recommendations

Outlook:
* Integrate CPICS data with other imaging datasets, e.g. IFCB

* eDNA metabarcoding to expand taxonomic range: microbes and higher
trophic levels (invertebrates, fish, mammals).

) [ ccoBen  cE€s @esa

* Develop seascape-based biodiversity indicators.

Recommendations:

* Standardizing field protocols and metadata for imaging datasets.

* Enhancing access to automated classifiers for imaging observations.
* Publishing imaging data on OBIS.
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Conclusions ce¢s  @esa

* Consistence with D’Ortenzio’s bioregionalization, with key differences in cluster definition and coastal region
inclusion.

 Coherence analysis identified distinct stable and variable areas.
e Circulation patterns and gyres likely drive interannual variability.
* Depth-based clustering showed significant differences from surface clustering, except in specific areas.

* Furtherresearchis needed to explore bio-physical surface interactions beyond chlorophyll and link phenology
with deeper layers, improving marine resource management.
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Conclusion

Previous studies shown that cyanobacteria, cryptophytes, and prasinophytes could be

distinguished due to their unique pigments and absorption signature.

Here, we confirmed it and further demonstrated

that 4 additional types of blooms could be

—— Cyanobacteria
— Cryptophytes

distinguished at taxonomic class level using

—— Peri-dinoflagellates
—— Fuco-dinoflagellates
—— Diatoms

hyperspectral absorption measurements:

1) Haptophytes

standardized a (1)

2) Peridinin-bearing dinoflagellates

. . 0_| TR SR [ TR T R T S T I
4) Diatoms and/or raphidophytes 400 500 600 700

Light wavelength A [nm]





Next steps

Analyze library of hyperspectral Remote-sensing reflectance R (A). Such
library could be obtained from:
1) Insitu R.(A) acquired during highly concentrated “monospecific” blooms

2) Satellite R (A) extracted from bloom images
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Conclusions

Diatoms and dinoflagellates dominated at
coastal stations, while cyanobacteria surpassed
dinoflagellates further offshore

Winter-spring: diatom dominance; summer-
autumn: cyanobacteria and dinoflagellate
dominance

Ul, NO, and SPM were the best predictors of
variability in the structure of the phytoplankton
assemblage

RS-based algorithms need further refinement
and validation to be applied at regional scales





« Estimate NO; concentrations in the study area
from in situ/satellite-retrieved water temperature,
SiO,#, and/or Chl-a concentrations using
empirical regressions

Next ste ps « Apply multivariate analysis with model-derived
NO, concentrations

» Explore specific bloom events

Recommendations for conference organizers:

- Provide travel funding/scholarships for participants from developing countries
- Implement real-time feedback mechanisms (e.g., post-session surveys)

- Promote Q&A sessions/round tables after each session
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Recommendations

* Integrate, harness cross-disciplinary expertise, push forward collaborations to better
observe diversity from space

* Al and machine learning technics can solve non-linear, intricate problems such as the
homogenization of multi-source data, to extract common patterns between remote
sensing and ground truth data

* Incorporate and elaborate EBVs linked to the oceanic ecosystem
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Conclusions

We found patterns of gene and transcript abundances consistent with
biogeochemical models, iron concentration measurements, and satellite
remote sensing, suggesting these ratios can work as good genomic proxies for
iron limitation in the ocean

We used the prevalence of phytoplankton genes and transcripts involved in
iron responses to develop maps of inferred nutrient stress across the global
ocean. The metaT predictions were more coherent with bottle experiments.

The metaT indexes correlated better with iron in-situ measurements in Tara
Pacific

Although we highlight the need for increasing in-situ observations, our
workflow provides the foundation for linking genomics and remote sensing to
monitor phytoplankton iron nutritional status in the global ocean
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ccoBeN CEES (esa

. Perspective: to generate an enhanced dataset of genes and transcripts
mapped in more metagenomes and metatranscriptomes to train machine
learning algorithms linking genomic and remote sensing data

. Recommendations:

1. The transcript ratios are good proxies of phytoplankton stress, and can
inform EBVs (physiology), which can be linked to remote sensing metrics

2. We highlight the need for increasing recurrent in-situ observations (DNA &
RNA sequencing), particularly in underrepresented ocean regions, to
improve predictions of phytoplankton diversity & physiology

3. Keep working together in inter-disciplinary efforts
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PML |2z Future work and recommendations

Future work

« Complete statistical analysis to answer: How much, where and when do
ocean fronts influence marine biodiversity?

* Describe results and uncertainties to The Crown Estate to ensure effective
Impact on marine spatial planning, informing future offshore windfarms.

Key recommendations

« Accelerate use of ocean fronts within OBIS, GBiOS, GEO Atlas
as an efficient partial proxy for marine biodiversity.

« To assist in achieving GBF Target 3 (30% protection by 2030) and
the UN High Seas Treaty (Biodiversity beyond national jurisdiction).

Peter Miller, pim@pml.ac.uk FRONTWARD project -SROWN
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Conclusions and findings

* Large number of detections:
m Gray whale detections covered the entire coast of California.
m 3500 gray whales + 1500 humpback whales were detected with opportunistic
blue and fin whales.
e Gray whale migration occurs offshore in a significant manner:
m Offshore migration route through the Channel Islands featured more
detections than coastal route.
m Highest densities - 6 to 9.27 whales per square kilometers- were found near
the Farallones Islands(offshore), Point Conception and north of Eureka
(coastal).
m Median distance to the continental coast was found to be approximately 5.86
km. Detections furthest away from the coast were made within the Channel
Islands with a peak value at 57.2 km, 52 other detections were over 35
kilometers, possibly farther than typically expected for gray whales.
e Seasonality of detections: Repeated detections of humpback whales in November
was later than expected by prior knowledge. This information can impact the design
of vessel speed reduction programmes in Southern California.





Recommendations

- Facilitate open access to large datasets of submeter optical imagery, particularly for
endangered species
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OVERVIEW

Focus:

I. policy - service nexus Scope
ii. habitat mapping

iii. monitoring to reporting
lv. peatland conditions

v. diversity threats demos
vi. phytoplankton phenology
vii. eutrophication dynamics

viii. water resilience drivers

-S> Target 1&2 Of GBF Local* Regional = National

m Continental = Global

esa

GEOB&N CEES

Continent Target
6
= Africa = America = Europe " lakes = lakes+wetlands

m wetlands water cycle
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E. 2 UcoBeN  cE¢s  @esa

BIODIVERSTY ATTRIBUTES DATA

« Ecosystem types » Last decade advancements in data availability (quality
» Hydroperiod and quantity)

» Ecological conditions/degradation » Ex situ and In situ, EO and non-EO

» Synoptic indices to track changes (and drivers) » Citizen Science contributes (Apps! Monitoring

« Testing of EBVs and metrics changes)

» Uncertainty/representation?
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RECOMMENDATIONS

oBeN CE¢€S (esa

i. Christelle Vancutsem (JRC):
« additional EO products on wetlands (HR, long-term, wetland-specific changes)
* uncertainty characterization (insufficient reference data)
- establishing clear connections between habitat characteristics - EO signals (landscape variability)
* integrate multiple data sources: EO and non-EO
ii. Jennifer Hird (Alberta BMI):
«  continue to build open-access EO data archives and tools
*  support to foster international connections and collaborations (and funding)
ili. Heidi van Deventer (CSIR):
- funding for wetland validation challenging (esp. Africa)
«  citizen involvement to monitor ecosystem types and pollution
*  hybrid attendance to intl. conference allowed to African scientists
iv. Eleanor Thomson (Gentian UK):
« consider microtopes and spatial patterns in condition assessment

« connect peatland conditions to biodiversity indicators
4
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RECOMMENDATIONS ) Bccosen

v. Petra Philipson (Brockman SWE - BIOMONDO):
* merging multiple information and metrics (habitat type, pressures, models) to assess impact of drivers of change on

biodiversity variables

vi. Clara Backens (Brockman GER):

«  estimation and monitoring of freshwater phenology as an important biodiversity metric

« development of workflows and indicators for assessing biodiversity and ecosystem change
vii. Mathilde Joffre (Univ. Toulouse):

*  monitoring of key in-situ variables (EO and non-EO)

« uncertainty quantification for EO based indicators
viii. Romi Lotcheris (Stockholm Univ.):

*  multisensor integration for long-term assessment

*  multisensor time series adjustment for robust analysis of resilience over time

5
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STATE-OF-THE ART

oBeN CE¢€S (esa

Hyperspectral and VHR/HR main techniques

950/50 Female/Male distribution « SUBTIDAL
« ECOSYSTEM STRUCTURE CLASS - EXTENT
« SUBTIDAL (2 PRESENTATION) & CONDITION
« SEAGRASS . Trends
« CORAL REEFS « INTERTIDAL
* MACROALGAE (SEAWEED) - KELP - ECOSYSTEM STRUCTURE CLASS - EXTENT
« ECOSYSTEM FUNCTIONING CLASS -
« INTERTIDAL (4) PRIMARY PRODUCTION
« SEAGRASS « SERVICES: BLUE CARBON
« MICROPHYTOBENTHOS « IMPACTS FROM HEATWAVES
« MANGROVES (2) « MANGROVES

- ECOSYSTEM STRUCTURE CLASS - EXTENT
- SERVICES: BLUE CARBON

2

|
1|
]
[
|
.I.
I
1|
1|
i
1|

r— = Il 2 =2 E —a i I+l » THE EUROPEAN SPACE AGENCY





MESSAGES FROM SPEAKERS

ccoBeN CE¢s (esa

@

« SCIENCE DEVELOPMENT

« Higher spatial resolution ALWAYS helped refine extent & “condition” (e.g. sub-tidal mapping with VHR — 1m
scale and kelp mapping with drones, Mangroves not all the same) - >> need to understand loss of information
from VHR to HR (uncertainties)

- Global scaling up is possible but challenging computationally and due to lack of in situ data (intertidal ICE-
CREAMS)

- VALIDATION, VALIDATION, VALIDATION WITH IN-SITU - >> need to harmonize in situ methods
« Possible to derive proxies of function from spectral measurements ( impact from marine/air heatwaves, NPP)

« Intercomparisons (benchmarking) needed for methods on development, protocols for data aggregations
(intertidal)

« Combination of sensors — P-Band BIOMASS mission in the tropics — mangroves
* Need to improve Carbon models and uncertainties.
 APPLICATIONS/CROSS CUTTING ACTIONS
» Develop indicators and platforms for access to managers/policy, Indigenous and local stakeholders

« Support to communities of practice to share knowledge / harmonise methods

3
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RECOMMENDATIONS TO ESA

CE¢s @esa

O

R1- Address “The big absents” from the session:
- Condition — leaf length of seagrass (we can do cover rates, however!), kelp..
« Coastal phytoplankton.. Can it be improved with hyperspectral?
« Large organisms — links with Species distributions models communities
« Connectivity among ecosystems and among EBV
R2- Progress towards VHR, it has potential but
« basic development (upstream methods) needed: VHR+hyperspectral, VHR+HR (co-registration..)
 In situ Datasets needed : Harmonised , open access (and more observations !)
R3 — MULTI SENSOR
R4 - Beyond science

« Connection with Management: produce indicators with easier access for users

4
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Session objectives

This session show-cased different approaches to:

1. Map species distributions at the global scale

2. Assess species populations

3. Map and assess habitat suitability and its change at local scales
4

New applications of earth observation data to detect wildlife and
understand their movements
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Main messages

oBeN CE¢€S (esa

SPECIES DISTRIBUTIONS

 scalability — computationally intensive workflow, multi-step workflow may pose challenges
 biases in data: uneven sampling of distribution
* minimum data standards in the input point data need definition

« data poor species/regions — many remote and tropical regions remain data poor -> could be
informed by data rich regions?

« spatial performance: user interface where the expert can highlight areas where the user can
annotate the map

 Including phylogeny improves model performance

 relevant information predicting species abundance from presence-only data

3
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Main messages

oBeN CE¢€S (esa

NOVEL METHODS

« Genetic diversity based on species populations and geographical extent
» Direct detection of wildlife from EO data is becoming more advanced

« Satellite data, e.g. SWARM data can be used to understand animal navigation

RECOMMENDATIONS FOR ESA

* Increased spatial and temporal resolution

 In situ data quantity and quality is fundamental

4
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CHATGPT summary

CE¢

The session presents various research efforts aimed at improving biodiversity monitoring through advanced species distribution modeling (SDM) and remote sensing technologies.
Advancing 1km? SD EBVs — Researchers from Yale discuss progress in developing high-resolution global SDMs using remote sensing data to support conservation planning. They
highlight challenges such as data gaps and computational limitations.

From Presence-Only to Abundance Models — A team from France demonstrates how transfer learning can improve abundance predictions in SDMs, particularly for rare species, using
Mediterranean fish as a case study.

Predicting Marine Species Distributions — Researchers in France apply deep learning models to open-ocean environments, leveraging satellite data to predict marine species distributions
with high accuracy.

Integrating Phylogenetic Data for SDMs — A study at Yale proposes a new framework that incorporates evolutionary relationships to improve distribution models for data-deficient
species, using South American hummingbirds as a test case.

Monitoring Genetic Diversity via Earth Observation — A Swiss-led initiative, "Genes from Space," introduces a tool that uses satellite data to infer genetic diversity, serving as an early
warning system for biodiversity loss.

Ecological Niche Models and Time-Series Remote Sensing — A Portuguese research group applies time-series remote sensing data to monitor biodiversity trends in a national park over
two decades.

Walruses from Space — A UK-based team compares walrus population counts obtained from satellite imagery with drone-based surveys, finding that satellite counts are reliable but tend to

underestimate numbers.

Albatrosses from Space — A citizen science project engages volunteers to count wandering albatross populations in satellite imagery, demonstrating the feasibility of crowdsourced
monitoring.

MagGeo Tool for Animal Navigation Studies — A UK-based initiative links geomagnetic field data with wildlife GPS tracking to explore how migrating animals use Earth’s magnetic
field.

Overall, these studies showcase innovative methodologies for biodiversity monitoring, leveraging machine learning, remote sensing, and citizen science to address data limitations and
enhance conservation planning.
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ccoBeN CE¢s (esa

1. Monitoring forest ecosystem restoration with FERM and SEPAL geospatial tools (Pooja Pandey)

2. Mapping individual tree mortality using sub-meter Earth observation data: Advances toward a large-scale
global database (Samuli Junttila)

3. Reclaiming the Forest: Indigenous-Led Reforestation and Carbon Monitoring in the Ecuadorian Amazon
(Mario Vargas Shakaim, Diana Mastracci)

4. RestorEO — Towards an EO-based monitoring system for biodiversity and ecosystem restoration in Austria
(Janik Deutscher)

5. Linkages Between Condition Indicators and the Flood Control Ecosystem Service in the Urban Ecosystem
(Mayra A. Z. Nucci)

6. A multisource adaptive strategy for the characterization and monitoring of ecological corridors by remote
sensing (Virginie Lafon)

7. Spatiotemporal patterns of Amazonian canopy mortality revealed by remote sensing time series (Kristian
Bodolai)
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ccoBeN CEES (esa

O potential
monitoring

restoration
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To strengthen our research and make it operational and useful for
conserving our planet, we need to:

potential
monitoring

restoration

4
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ccoBeN CE¢s (esa

To strengthen our research and make it operational and useful for
conserving our planet, we need to:

« CAPITALIZE on diverse data sources and approaches

monitoring
restoratio
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ccoBeN CE¢s (esa

To strengthen our research and make it operational and useful for
conserving our planet, we need to:

« CAPITALIZE on diverse data sources and approaches

« COLLABORATE within our community and across disciplines,

monitoring regionally and globally
restoratio
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ccoBeN CE¢s (esa

To strengthen our research and make it operational and useful for
conserving our planet, we need to:

« CAPITALIZE on diverse data sources and approaches

« COLLABORATE within our community and across disciplines,

monitoring regionally and globally

restoratio
- « and ENGAGE local/indigenous people & the public
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ccoBeN CE¢s (esa

To strengthen our research and make it operational and useful for
conserving our planet, we need to:

« CAPITALIZE on diverse data sources and approaches

« COLLABORATE within our community and across disciplines,

monitoring regionally and globally

restoratio
- « and ENGAGE local/indigenous people & the public

because geospatial technology is not only powerful but also
great FUN...
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Ecosystem Vulnerability, Integrlt

ccoBeN CE¢s (esa
and Resilience

Objectives: Monitoring ecosystem resilience, vulnerability and intactness using biophysical, biochemical
and taxonomic EBVs

« Common theme:
« One variable is not enough: all presenters used approaches based on multiple metrics
- We need to integrate multiple sensors, data types, EBVs
« What is the baseline?
 How do you define the baseline, and how does it influence your conclusions?
« The goal is not necessarily to return to the baseline, but we need a clearly defined reference state
« Use anomaly to detect change with regard to the reference state
 We need scalable approaches
« Generalizable models
- Standard protocols and multi-scale cal-val approaches
- Time series -> continuity, both from remote sensing and systematic in-situ sampling
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Financial institutions care about nature-related risks

Hazard => land cover, tree cover,

Exposure => Asset size and location

Vulnerability => EO feeded models Ecosystem services
Distributed with trade

Payments for biodiversity uplift
(future) outcome-based : success takes time
Need to build trust

Currency/relative value vs site specific

Half of the studies combined EO with in situ data
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Recommandations ks Cesa

GEOB&N CEE S

Bringing EQO, finance and biodiversity together is new and should be continued

Finance can be complementary to policy

Open data plays a critical role

Long (and coherent) missions are necessary
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