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Wetlands Inventory: The collection and/or collation of core 

information for wetland management, including creation of an 

information base.  

 

Wetlands Assessment: The identification of the status of, and 

threats to, wetlands as a basis for the collection of more specific 

information through monitoring activities. 

 

Wetlands Monitoring: Regular collection of specific site information 

for management purposes. 

 

With the ultimate goal to 

 Increase scientific knowledge; 

 Support efficient management, conservation, restoration and wise 

use of wetlands; 

 Contribute to improve the performances (reporting obligations) of 

the Ramsar Contracting Parties; 

Where can EO technology play a role? 



Mature products: 

• Land Use and Land Cover maps,  

(including wetlands typologies)  

• Change Detection Maps  

(on Land Use / Land Cover) 

• Water Cycle Regimes  

(seasonal and annual variations) 

R&D products: 

• Wetland Identification and Delineation 

(support to wetlands inventory) 

• Water Quality  

(dissolved organic maters, suspended sediments, 

chlorophyll concentration) 

Satellite-based geospatial information 
products for wetlands monitoring 



Mapping 
Wetlands 
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detection 

maps 

 
Land Use / Land 

Cover maps 

 
Water Cycle 
Regimes 

 200 wetland sites 

 3 different points in time (1975, 1990, 2005): 

 3 types of maps (at 1:50.000 scale) 

 4 types of indicators  

GlobWetland II, a regional pilot project of the 
Global Wetlands Observing System (GWOS) 



GW-II indicators 

Four indicators: 

1)  changes in wetland areas 

2)  changes due to agriculture 

& urbanization 

3)  changes to the inundation 

of the ecosystem  

4)  status and trends of 

Wetland 
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The GW-II software toolbox 
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 easy to use 

 cost effective 

 delivered with  

 user handbook (for nomenclatures and 
for SW)  

 tutorial on the concept and wide use of 
the GW-II software toolbox and 
products 

 training and capacity building  

 support and technical assistance 

 fully integrated into the ArcGIS 
environment  

ArcGIS Toolbox menus   

ArcGIS Tool help 

command line input  / batch 
processing capability 

ArcGIS modeler support 

And available as a stand-alone 
version with an independent 
graphical user interface 

The GW-II software toolbox 



Sites sampling 

Around 200 sites are being analyzed for the south and the 
Middle-East in the GW-II project 

Same for the northern part => around 150 
coastal wetlands will be analyzed  

GW-II Extension  
to the north shore of the Mediterranean 



Sites sampling 

101 Ramsar sites and 49 not Ramsar 

150 coastal wetlands 

Select 40 pilot sites to begin the production of maps and 
indicators and also to perform field validations 

GW-II Extension  
to the north shore of the Mediterranean 





 Provision of key observations for the period 2002-2012  

on 300 large perennial inland waters:  

– Most large (> 500 km²) natural lakes and water reservoirs;  

– some natural lakes (> 100 km²) of specific biodiversity 

importance.  

 availability of freshwater: surface water extent and lake surface 

height. 

 quality of freshwater: concentrations of chlorophyll-a and total 

suspended matter, absorption coefficient of dissolved organic matter, 

water transparency/turbidity metrics,  

 Lake surface temperature  

 Status maps, change maps, trend indicators aggregated at 

different spatial and temporal levels.  

 

Diversity II, the freshwater component 
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Water Quality   

 

Water Constituents  

Data source: MERIS Full Resolution 

Parameters: Turbidity, Secchi Disk depth, chlorophyll-a concentration, 
suspended sediment concentration, yellow substance absorption; quality 
indicator; variance of parameter during averaging interval 

Spatial resolution: 300m 

Temporal averaging: daily / monthly / yearly (currently under discussion 
with users) 

 

Lake Surface Water Temperature 

Data source: AATSR (ARC Lake dataset) 

Parameters: Lake Surface Water Temperature (LSWT), Uncertainty 
estimate for lake surface temperature, Chi-squared (goodness of fit 
measure for OE retrieval); Variance of LSWT over averaging period/area 
over averaging period/area 

Spatial resolution: 0.05 degree grid / Lake-mean 

Temporal averaging: None / Climatology / Timeseries 

 

Water Quantity   

 

Water Level 

Data source: Radar Altimeter (River and Lakes database) 

Parameters: Water height difference to reference level, water volume 
difference 

Spatial resolution: one or more points per lake (crossing points of altimeter 
tracks) 

Temporal averaging: time series 

 

Water Extent 

Data source: ASAR WS (LC-CCI processing) + MERIS Full Resolution 

Parameters: land-water mask 

Spatial resolution: 300m 

Temporal averaging: 1 map derived from 10 year time series; for some 
areas a seasonal climatology is available; temporal variability from 
combination with optical data 

 



 
Investigate the state of lakes & their response to 

environmental change drivers: 

• Near real time processing satellite based observatory 

• Processing archived data for up to 20-year time series 

• Including: (i) LSWT; (ii) TSM; (iii) CDOM; (iv) Chl a;  

     (v) PC 

• Detect spatial & temporal trends & attribute causes of 

change for 1000 lakes worldwide (1/3 of inland water, 2/3 of 

all inland water > 1km2) 

• Forecast lake sensitivity to environmental change 

• Apply findings into lake management  

• Tied PhD – Primary Productivity 

Lake Balaton 

Ice Cover 

Derwent Water 



2013 / 2015  

Sentinel 1 – SAR imaging 
All weather, day/night applications, interferometry 

2014 / 2016  

Sentinel 2 – Multi-spectral imaging 
Land applications: urban, forest, agriculture,…  
Continuity of Landsat, SPOT 

2014/ 2016 

Sentinel 3 – Ocean and global land monitoring 
Wide-swath ocean color, vegetation, sea/land  
surface temperature, altimetry 

2019 

Sentinel 4 – Geostationary atmospheric 
Atmospheric composition monitoring, trans- 
boundary pollution 

2019 

Sentinel 5 – Low-orbit atmospheric 
Atmospheric composition monitoring 
(S5 Precursor launch in 2015) 

The GMES/Copernicus Sentinel missions,  
Satellite data access on the long term 

Long term  
EO data  
to better 
monitor 

our Planet 

* Joint EU/ESA Data Policy Principles adopted by ESA Member States in Sep ’09, EU approval expected in 2013 

(*) 



Sentinel-2 
    

  

Multispectral High Resolution Optical Imager 

• Routine operations starting in 2014  

• A unique spatial resolution/large swath 
combination (10m/290km) 

• A high revisit frequency (5 days 
periodicity @ equator with 2 satellites) 

• Systematic acquisition of all land surfaces 
and coastal waters 

• Thirteen spectral bands (10m / 20m / 
60m in VIS, NIR & SWIR domains) 



GlobWetland III,  
a strong African focus 

User consultation 
12-14 June 2013, ESRIN 



 EO capabilities in LULC mapping, detection of LC changes and water table 

(including floods) mapping are already well developed.  

 The good results available from full scale applications demonstrate that EO 

technology is already moving beyond experimental to a full operational 

system. 

 One of the highest-value applications for EO techniques is in back-casting time 

series (30 years) for areas with no data or gauging networks. 

 A number of promising applications that requires still further work to be 

operational: water levels, water quality, wetland forecasting (through 

hydrological models). 

 From 2014, Sentinel 2 in combination with LDCM and C/L band radar 

systems will offer unprecedented observation opportunities for mapping 

and monitoring Wetlands worldwide. 

 GW-III, moving from regional to continental GWOS. 

Conclusions  
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