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Wetland Inventorying using EO Data
Wetland identification and delineation with the aim to support national and regional agencies to monitor 

wetlands in a cost-effective and sustainable way → large-scale mapping
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Highly dynamic environments → time-series analysis

Focus on physical properties → measurable
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Heritage of developments

2012

2015

2016
2017

2018
2019

2022

Extension on Wetland inventorying

Water Observation Information 
System for African authorities

Wetland Information and toolbox 
for Ramsar contratcing parties+

National demonstrator on wetland 
inventorying

Mainstreaming EO for IWRM and 
international development projects

Surface water dynamics from space

Copernicus HRL Water & Wetness 
2015 / 2018
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Data
Input data requirements and usage of the data

Sensor Product Resolution Method / Usage
Sentinel-1
(10-2016 to 09-2020)

GRDH 20m (10m 
pixel size) 

Water detection,

Soil moisture
Sentinel-2
(10-2016 to 09-2020)

L1C and L2A 10m/20m Water & wetness 
detection,

Soil moisture
DEM CopDEM / SRTM v4 30 / 90m TWI, HAND for 

water & wetness 
detection

SMAP soil 
moisture

SMAP_L3_SM_P_E 9km Soil moisture

MODIS NDVI MYD13A3, MYD13A1 500m / 250m Soil moisture

IMERG 3B-HHR-
L.MS.MRG.3IMERG

10km Soil moisture post-
processing

Sentinel-1 coverages

March 2021

March 2022
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Optical-based (Sentinel-2, Landsat)
• Enhancing spectral signatures making use of 

water absorption in NIR/SWIR
• Separation of water and wet soil detection
• Separation of bare, sparsely and densely 

vegetated areas
• Monthly compositing and tile-based dynamic 

thresholding approach

Challenges:
• Clouds
• Confusion with shadows
• Dense vegetation

Radar-based (Sentinel-1)
• SAR sensors sensitive to dielectric 

properties (moisture content) and geometric 
attributes (roughness)

• Water mapping through dynamic thresholding 
and region growing

• Surface soil moisture with SMAP downscaling 
and Water Cloud Model calibration

Challenges:
• Sandy/arid regions
• Confusion with other flat surfaces
• Dense vegetation

Methodology – hybrid approach



6

WATER FREQUENCY

WETNESS FREQUENCY

FEB 2017
JAN 2017

…

WATER MASKS

FEB 2017
JAN 2017

…

WETNESS MASKS

RULE-BASED CLASSIFICATION

CLASSIFICATION

WATER AND WETNESS
PRESENCE INDEX (WWPI)

Methodology
Optical/SAR fusion
at monthly mask level

+ post-processing using various additional datasets (GHSL,
OSM, CCI Land Cover, national information)
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Country-case Uganda (Global Partnership for 
Sustainable Development Data)

Input: Sentinel-1 and Sentinel-2, 2016–2017

Method improvement – user iteration
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Copernicus Land Monitoring Service – Pan-European HRL Water & Wetness 2015 / 2018

Water and Wetness Presence Index HRL Water and Wetness Classification

Results
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Copernicus Land Monitoring Service – Pan-European HRL Water & Wetness 2015 / 2018

Results
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National products produced within GlobWetland Africa

Results

Uganda (Version 2) Namibia Tunisia
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Validation
External validation performed for Europe
• Sampling method

Stratified random sampling
• Reference sata

VHR imagery analyzed by visual interpretation
(multiple interpretation)
Geolocated photographs of wetland area
Production imagery

• Error measures
Weighted error matrix, overall accuracy, derived 
measures for each classes, commission and 
omission errors, 95% confidence interval

• Qualitative user feedback
Collected through questionnaires and direct user 
feed back

Class User 
accuracy

Com. Error 
(S-Europe)

Com. Error 
(N-Europe)

Permanent 
Water 98% 3% 1%

Temporary
Water 92% 9% 10%

Permantent
Wet 94% 6% 6%

Temporary
Wet 92% 12% 5%

Published in May 2022
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Discussion
• Validation is difficult, due to the multi-temporal 

approach and inappropriate reference data → requires  
feedback from users

• Detection of agricultural/irrigated areas → keep or 
exclude?

• Detection of water/wet soil underneath dense 
vegetation challenging

• Qualitative feedback from GlobWetland Africa users 
positive

• Partly challenging data situation

• Availability of historical data
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• Optical- and radar-based product to detect water and wet surfaces as a Wetland pre-Inventory product

• Water and Wetness Frequencies and Water and Wetness Presence Index

→ Delimitation of water-related surfaces/ecosystems

• Flexible system allowing application of use-case-specific classification

• Fully automated production via Sentinel-1 and Sentinel-2 data streams processed at Earth Observation 
Data Centre (EODC), easily deployable to other cloud infrastructures

• Implemented into online processing system, allowing users to test the value of the product

• Validated in Europe (externally) and Africa (internally) with good overall accuracies for water and wet soil 
classes

• GlobWetland Africa Toolbox can be used to transfer products into full national wetland inventory product

Summary and Outlook
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For Further information please contact:

Dr. Michael Riffler
riffler@geoville.com

THANK YOU FOR YOUR ATTENTION!
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