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The GEO Global Ecosystems Atlas GED..... AN kews

e
EARTH OBSERVATIONS ATLAS

e A comprehensive, harmonised, open resource on the extent of all the world's ecosystems.
e A Global Biodiversity Framework (GBF) supported project.

e Aims to enable global scale ecosystem assessments, environmental accounting, spatial planning,
with consistency, comparability and coherence.

e Streamlines national reporting on ecosystem-related indicators of the GBF and strengthen
implementation of NBSAPs.



Phase 1: Why start with a synthesis map?

Baseline knowledge

e  Global extent of ecosystem type (e.g. Allen Coral

A Global Ecosystems Atlas data product representing the known Atlas)

. . . . ° Identifies data gaps on Earth where there are no
distribution of ecosystems is needed to underpin a very broad spatial data on ecosystem distributions
range of downstream initiatives. e  Offers boundaries for any ecosystem analysis

(e.g. intactness, proportion degraded)
e Needed for ecosystem richness (number of
ecosystem types per given area)

Proportion of ecosystem protected (%)
° 30 x 30 targets
Underpins proportion of ecosystem degraded (%)

° GBF Target 3
e  Red List of Ecosystems

Underpins change mapping (% change)

° First in a time-series of extent maps (e.g.
Global Mangrove Watch, Global Tidal Flats, Sea
Ice monitoring data)

° Baseline for advanced change detection
methods and alert systems (e.g. Global Forest
Watch, Global Intertidal Change)



https://www.sciencedirect.com/science/article/abs/pii/S0006320720308922#:~:text=Status%20of%20ecosystems%20in%20Myanmar,natural%20state%20(Table%201).
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1. Synthesis workstream: existing data



The Atlas data catalogue

METHODOLOGY

Q Search

TITLE ¥

A consensus estimate for the
ice thickness distribution of all

glaciers on Earth - dataset

A geographical database
serving as a reference for the
assessment of aid from the
common agricultural policy
(CAP)

HOW TO USE THE DATA SOURCES CATALOGUE QUESTIONS & ANSWERS

PUBLISHED YEAR

2019

2023

PROVIDER

ETH Zurich; Swiss Federal Institute for Forest, Snow
and Landscape Research (WSL); University of
Fribourg; Institute of Geography, Friedrich-
Alexander-University Erlangen-Nuremberg (FAU);
University of Zurich; Institute of Atmospheric and
Cryospheric Sciences, University of Innsbruck; Indian

Institute of Technology Bombay

Institut national de I'information géographique et
forestiére (IGN); Agence de Service et de Paiement
(ASP)

LINK

Dataset 2

Dataset A

www.globalecosystemsatlas.org
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Evaluation procedure

e Supports synthesis decisions during data synthesis

e Enables quality data into the Atlas

e Currently founded on a set of data evaluation attributes at the ‘metadata’ level:
o Intended to represent ecosystems
o Detailed documentation
o Validation reported

o Time since development (currency of data)



Cross-referencing using the IUCN Global Ecosystem Typology

nature

Explore content v About the journal v  Publish withus v

nature > articles > article

Article Open access Published: 12 October 2022

A function-based typology for Earth’s ecosystems

David A. Keith 83, José R. Ferrer-Paris, Emily Nicholson, Melanie J. Bishop, Beth A. Polidoro, Eva
Franz Essl, Don Faber-Langendoen, Janet Franklin, Caroline E. R. Lehmann, Andrés Etter, Dirk J. Roux,
Jonathan S. Stark, Jessica A. Rowland, Neil A. Brummitt, Ulla C. Fernandez-Arcaya, lain M. Suthers,
Susan K. Wiser, lan Donohue, ... Richard T. Kingsford  + Show authors

Nature 610, 513-518 (2022) | Cite this article

153k Accesses | 309 Citations | 5567 Altmetric | Metrics

https://www.nature.com/articles/s41586-022-05318-4#



Cross-referencing using the IUCN Global Ecosystem Typology

Resources

(Global-local)
Water
Energy (light, chemical)
Nutrients

Oxygen 1
Carbon

natui

Explore conti

I Disturbance regimes Ambient environment

. (Regional-local) (Global-local)
nature > artic | Fjre L Climate seasonality
Flood Temperature
Storm e Salinity
5 Mass movement o oy Substrate properties
Article ' Ope Igneous activity Kinetic energy
A fu“c t % Geomorphology L
b
-

David A. Keith Productivty Eva
Diversity
feoa ) Trophic structure
Ramirez Llodq ' Physiognommy ermeyer,
\ Life history and form
Franz Essl, Da k Pher%logy k J. Roux,
Biotic interactions Ecophysiology
Jonathan S. § uthers,

(Landscape-local) (Global-local)
Competition Structural alteration
Predation S Resource use
Pathogenicity Movement of biota
Mutualism Species pool Climate change

Facilitation o~ i

Susan K. Wise

Nature 610, §

’_4‘ .

153k Access

https://www.nature.com/articles/s41586-022-05318-4#Abs1



Cross-referencing using the IUCN Global Ecosystem Typology
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Cross-referencing using the IUCN Global Ecosystem Typology
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Cross-referencing using the IUCN Global Ecosystem Typology

Standards, methods and guidelines
for cross-referencing ecosystem
classifications and mayps to the
IUCN Global Ecosystem Typology

IUCN Commission on Ecosystem Management
Red List of Ecosystems Thematic Group

https://portals.iucn.org
Edited by David A. Keith, Anisha Dayaram, Amanda Driver, José Ferrer-Paris, Roxane Francis /|ibl’aI’Y/nOde/52571
Sylvia Hay, Nicholas J. Murray, Emily Nicholson, Julianna Santos, Andrew L. Skowno ant

Mark G. Toze






2. Spatial modelling stream



Analysis units

Ecosystem Distribution Map: Model Unit Concept

Knowledge search

Training samples

Al and the use of geospatial foundation models

Model run 1:n

Validation

Recompile mosaic

D
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Global Ecosystems
Data Catalogue

A database that collates metadata on
the world’s existing geospatial data of
ecosystems.

&)

EcoTrain Training and
Validation Dataset

Open access occurrence records of 110
global ecosystems designed to support
spatial models of ecosystem, validation
of map products, and cross-referencing
maps to the Global Ecosystem
Typology.
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Global Ecosystems
Synthesis Dataset

World's first geospatial data product
designed to represents the distributions
of all of the world’s ecosystems. 110
classes, 119 data bands.
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World's first geospatial data product
designed to represents the distributions
of all of the world’s ecosystems. 110
classes, 119 data bands.



Activating new sources of data for interpretation: GBIF integration




Activating new sources of data for interpretation: GBIF integration

e Example - Sphagnum rubellum and S. capillifolium
are wetland mosses which commonly make up
acidic low nutrient peat bogs (TF1.6) whereas S.
warnstorfii is typically associated with with fens due
to alkaline and minerotrophic conditions (TF1.7).

ot ¥ pa.
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Real-world foundation model workflows for mapping ecosystems

Analysis units Knowledge search Training samples Model run 1:n Validation Model region Recompile mosaic

A

@ Global Ecosystems
Synthesis Dataset
World's first geospatial data product
designed to represents the distributions

of all of the world’s ecosystems. 110
classes, 119 data bands




The two analytical streams of the Global Ecosystems Atlas

Spatial modelling stream

Knowledge search Training samples Model run 1:n Validation
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The Global Ecosystems Atlas: Future Phases

Community building, convening of
partners and stakeholders

Organisational structures and project
oversight established

Data product co-design and launch of
proof of concept




The Global Ecosystems Atlas

e A comprehensive, harmonised, open resource on the extent of all the world's ecosystems.
e The Atlas combines two analytical streams:

o  Synthesis

o  Spatial modelling

e We only make maps in places with no existing data - local knowledge and expertise is better than
top-down modelling approaches

e The synthesis map serves as a baseline (Phase 1) on which further tools can be developed (Phase 2)
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