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▪ Global and systematic observation scenarios with multiple satellite sensors 
(radar/optical)
to map the large variety of wetland ecosystems around the globe.

▪ Multi-temporal and multi-spectral optical bands with high radiometric performances 
to better discriminate wetland habitats, better delineate wetland areas, and better 
assess threats from agriculture, urbanisation and climate change.

▪ High spatial resolution 
to have more spatial details for capturing the variety of small habitats in wetlands and for 
detecting small water bodies.

▪ Short revisiting times
to capture the seasonality of dynamic wetland ecosystems such as inundation regimes 
(permanent and seasonal waters) that are important indicators of healthy conditions of 
wetlands.

Stringent EO requirements for monitoring 
wetlands globally



Provide wetland practitioners with an overview and 

illustration, through case studies, on the use of EO for 

implementation of the Convention and the wise use of 

wetlands. 
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Restrictive data 

access policies

(including cost)

Frequency of 

observations 

insufficient to track 

changes at 

appropriate scales

Capacity building 

and training 

Not enough 

“fit for purpose” 

products

Lack of 

analysis ready 

data
Lack of 

standardisation 

of EO data 

processing 

methodologies
Difficulties to 

discover and 

access EO data

Lack of 

clear and solid 

user-oriented methods 

and guidelines
Insufficient solid track 

records of  successful 

case studies 

Commonly stated obstacles to the operational use of EO in 
wetland inventory, monitoring and assessment

Needs for continuity of 

observations and  

long-term 

EO satellite missions
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Satellites
Heritage 06

Operational 14

Developing 41

Preparing 22

Total 83

ESA’s Earth Observation Missions

World-class Earth 

Observation systems 

developed with European 

and global partners to 

address scientific & societal 

challenges
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The European Copernicus Programme

➔ Know more: https://copernicus.eu and https://sentinels.copernicus.eu

Full, free and open 
data policy

Systematic data 
availability

Long-term 
availability

State-of-the-art 
observations with 

unprecedented 
coverage

https://copernicus.eu/
https://sentinels.copernicus.eu/
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Satellite fleet

High Performance Computing 

Infrastructures

Building on steady satellite data streams 

Building on advances in information technology (AI)

Mobilise the EO data 

revolution

for the benefits of all 

Ramsar Contracting 

Parties

leaving no country 

behind



User knowledge & 
algorithms

user data

User generated results

Remote access for users 

Mobile data 
Crowdsourcing
citizen science

Processing & 
Storage Capacities

Satellite data

Toolboxes

{api}

knowledge & 
algorithms

tools

Service 
providers

Data Analytics

Platforms as 
enabling 

technology

The power of the 
Cloud

The power of 
Partnerships

“Bringing the users to the data”

Simplify the extraction of information from EO data
Enable large scale exploitation of EO data

Stimulate innovation with EO data

Towards efficient data exploitationdata exploitation platforms



And soon

https://www.globalmangrovewatch.org

Global Data Sets

https://global-surface-water.appspot.com

https://www.globalintertidalchange.org
https://land.copernicus.eu/en/products/water-bodies/

and soon …. 



Global Data Sets: sdg6.6.1 Freshwater Ecosystem Explorer

https://www.sdg661.app



And soon

Global Data Sets: GEO Global Ecosystems Atlas

https://globalecosystemsatlas.org



Ecosystem 

Extent

Ecosystem 

Condition

Ecosystem 

Services

(flow and use)

Ecosystem 

Assets 

Account

Stock Accounts and Changes in Stocks

(in physical terms)

Flow Accounts

(in physical terms)

Natural Capital Valuation

(in monetary terms)

Ecosystem 

Services 

Account

Ecosystem 

Asset Account

Wetland Ecosystem Condition
e.g., hydrological regimes

Wetland Ecosystem Extent
e.g., Habitats Mapping

Wetland Ecosystem Services
e.g., blue carbon

EO integration in SEEA Ecosystem Accounting



Wetland Inventory, Monitoring and Assessment

Multiple EO Applications

Wetland Carbon Dynamics
Quantifying carbon storage and fluxes in 

wetlands, including peatlands and 

mangroves.

Wetland Conservation
Supporting the design and monitoring of 

wetland conservation.

Wetland Restoration 
measuring the effectiveness of 

restoration efforts over time

Climate Change Impacts 
Assessing wetland vulnerability and 

resilience to climate-induced changes 

(sea level rise, droughts, and extremes).

Peatland Monitoring
Monitoring peatland extent, degradation, 

and restoration efforts, including peat 

loss from drainage and fire.

Sedimentation and Erosion
Monitoring sediment transport and 

deposition patterns to understand their 

impact on wetland habitats

Wetland Delineation
Delineation of wetland areas across 

large river catchments, in support to 

national wetland inventorying.

Wetland Habitats and Pressure
for the assessment of the wetland status, 

inside and around wetland areas.

Hydrological Regimes 
analysis of the intra- and inter-annual 

variations of the water tables, inside and 

around Ramsar/wetland areas.

Water Quality Monitoring 
monitoring of the aquatic contamination 

and physical disturbances of the wetland 

ecosystem.

River Basin Hydrology 
Modelling hydrological dynamics within 

river catchments to evaluate wetland 

connectivity and impacts of infrastructure

Mangroves Monitoring 
for the assessment of the status and 

trends of tropical mangroves.



Wetland Habitat Mapping: 

Monitoring changes in Ramsar Sites

▪ Supervised classification of the land cover 

and land use inside and around the 

wetland site.

▪ Exploit time series of HR optical satellite 

images to capture the variety of wetland 

habitats.

▪ Detect changes in wetland habitats, 

derive trends, assess threats and estimate 

impacts.

▪ Standardized Land Cover / habitat 

classification scheme with Ramsar 

wetlands typologies

http://globwetland-africa.org



Wetland Habitat Monitoring 

Harnessing the rich legacy of Landsat imagery

Lake Burullus, Egypt



First assessment of Intertidal Seagrass across whole of 
Europe from the whole S2 record (2016/2017-2022)

▪ Davies et al, 2024: A sentinel watching over 
inter-tidal seagrass phenology across Western 
Europe and North Africa Nature - 
Communications Earth and Environment

▪ Davies et al, 2024: Intertidal seagrass extent 
from Sentinel-2 time-series show distinct 
trajectories in Western Europe,  Remote 
Sensing of Environment



EO for Wetland Inventory (EO4WI) 

Develop scalable EO solutions to automatically 

identify, delineate, classify the spatial extent of 

wetlands ecosystems (i.e., wetland spatial extent 

disaggregated by wetland types), and their changes, 

and derive indicators on wetland extent and 

changes, at different spatial aggregation levels 

(e.g., by administrative units and river basins). 

Free and open source 

tools will be made 

available on the ESA 

OpenEO platform



EO for Wetland Inventory (EO4WI) 

Classification typology 

compatible with IUCN 

GET and Ramsar 

Classification System



Wetland Inventory with EO, a 3-tier approach

Global

National

Local

Global wetland datasets 

from  global models 

National wetland 

inventories

Ramsar site monitoring 

EO4WI Toolbox

- pre-trained AI models with GWW

- Physical based models (water and wetness) 

+ ML/DL models

- Flexible to different wetland typologies 

- Training labels from national datasets

- pre-trained AI models compatible with GWW 

and National Wetland Inventory

- Site level classification 

- Training labels from field data surveys

- Post-processing for manual asjustments 



https://biospace25.esa.int



Take home messages

• The uptake of Earth Observation in wetland monitoring can benefit from the availability of a steadily 

increasing flow of satellite data of suitable characteristics and from the emergence of 

affordable digital solutions to address the size and complexity of satellite observations.

• Within many national governments, there is a recognition of the importance of Earth 

Observation for wetland inventory, monitoring, assessment and conservation.

• Despite the growing awareness among Ramsar Contracting Parties that traditional wetland 

monitoring must be complemented with satellite observations to meet the ambition of the new 

Ramsar Strategic Plan, the uptake of Earth Observation is still slow and unevenly adopted by 

countries.

• A number of challenges still need to be adequately tackled for countries to fully embrace EO 

technologies in their national wetland processes. 

• There is a need for a stronger collaboration between countries and EO experts, to enable the 

potential of Earth Observation to be fully realised within Ramsar.
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