
Earth 
observation of 
wetlands 

France Gerard

Material from UKCEH colleagues and 

literature



 flooded or saturated with water, either permanently or 
seasonally

 with vegetation adapted to the unique hydric soil  

 water is freshwater, brackish, or saltwater

 coastal or tidal and inland or non-tidal

 lie between dry land and deep water and are often referred to 
as ecotones (a transitional habitat; part land, part water) 
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Wetlands …

 monitoring water quality

 mapping vegetation types, mapping water bodies

 monitoring vegetation dynamics

 monitoring flood dynamics

… monitoring vegetation or water or both



Earth Observation or Remote Sensing
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 Spatial information collected using a sensor on a drone, aircraft or satellite 
that captures electro-magnetic radiation

remote sensing



Earth Observation
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 Different approaches 
are used to collect the 
information

Optical – Radar  (backscatter)                                  Lidar (point cloud)

Active: 

radar, lidar

Passive optical

Reflected sun rays

Passive : 

emitted radiation

Optical: reflectance spectra



 There is always a compromise between type of data, spatial detail, 
temporal frequency,  spatial coverage and cost
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cm <1m 2-5m
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Examples…
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 monitoring water quality

 mapping vegetation types, mapping water bodies

 monitoring vegetation dynamics

 monitoring flood dynamics

 …



Chl-a trends
Smoothed Chl-a trend signals and cluster mean curves

little change
generally 
decreasing
generally 
increasing

Water quality:

SeaWifs: 1997-2010

MERIS: 2002-2012

MSI - Sentinel 2: 2015  

OLCI -Sentinel 3: 2015(?)OLCI -Sentinel 3: 2015(?)

http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=po1JvGbLqJkgYM&tbnid=TfZYPDNRPUga0M:&ved=0CAgQjRwwAA&url=http://www.resc.rdg.ac.uk/&ei=FjV6UdflEMKb0QWAmYDIDA&psig=AFQjCNGdhXnWD_bZJ4fJdaENnZwZzB9K2Q&ust=1367049878402166


Mapping and monitoring water bodies:
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Example: Open water and floods in Mozambique combining radar and optical

Rattich et al. Remote Sens. 2020, 12(4), 643; https://doi.org/10.3390/rs12040643

Floating plants (e.g. water hyacinth) 

radar radar

optical optical

Optical suffers 
from clouds

https://doi.org/10.3390/rs12040643


Dynamics:
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Battaglia et al. Remote Sens. 2021, 13(4), 599; https://doi.org/10.3390/rs13040599

Example: Great Lakes Basin

Hydro-period based on RADARSAT-2 imagery collected every 24 days

Change in surface height from WorldView (optical) stereo 
pairs (m resolution)

https://doi.org/10.3390/rs13040599


Mapping vegetation types:
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Battaglia et al. Remote Sens. 2021, 13(4), 599; https://doi.org/10.3390/rs13040599

Example: Great Lakes Basin

Combining World View (optical) and multi-temporal radar

• high spatial 
resolution 
from optical,

• multi temporal 
from radar

https://doi.org/10.3390/rs13040599
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World View imagery, 2m,  2 different view angles, so classified separately.
Multi-temporal: Combined 2 dates April and July 2019 to maximise class separation.   
Image shown is July 2019

Charles George

Example: Akrotiri (Cyprus) wetland Habitat map

Mapping vegetation types:



Time series: 
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Pasquarella et al 2016 https://doi.org/10.1002/rse2.24

Time- series of  25m optical (Landsat TM) to monitor Beaver disturbance

https://doi.org/10.1002/rse2.24
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Airborne:
Sadro et al 2007, https://doi.org/10.1016/j.rse.2007.02.024

Characterising Californian Saltmarsh 
inundation dynamics and vegetation using 
Lidar and hyperspectral

Lidar derived terrain model

Modelled tidal fluctuations

Vegetation communities

https://doi.org/10.1016/j.rse.2007.02.024


Lidar: topography and wetness
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Thomas et al 2017: https://www.sciencedirect.com/science/article/pii/S0303243416301519

https://www.gim-international.com/content/article/uas-lidar-for-ecological-restoration-of-wetlands

https://www.sciencedirect.com/science/article/pii/S0303243416301519
https://www.gim-international.com/content/article/uas-lidar-for-ecological-restoration-of-wetlands


Lidar: Deriving illumination budgets
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Including shading (black line) 
changes temporal predictions 
of water
• chlorophyll, 
• biochemical oxygen 

demand,
• temperature

Nuria Bachiller-Jareno, M.G.Hutchins, M.J.Bowes, M.B.Charlton, H.G.Orr: 
https://www.sciencedirect.com/science/article/pii/S0301479718310363

Point cloud of trees and shrubs on river banks is used to derive an illumination budget (shading)

https://www.sciencedirect.com/science/article/pii/S0301479718310363


Drone imagery and structure from motion 
point clouds
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Ciaran Robb and Charles George

Mountain wetlands: mapping vegetation communities 
using point clouds and RGB imagery for 1km2 watersheds
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Any questions?

Thank You



Water quality:
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SeaWifs: 1997-2010

MERIS: 2002-2012

MSI - Sentinel 2: 2015  

OLCI -Sentinel 3: 2015(?)OLCI -Sentinel 3: 2015(?)

Lake Optical Types


