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when wetlands are not wet….. 

•Unsaturated Processes historically 
neglected in wetlands; 
•Are time-invariant parameters 
appropriate for annual hydrological 
models? 
•Significance of prolonged water 
shortage uncertain: 

•hydrophobicity; macro-pore 
development; mineralisation of 
organic deposits 
•Ecological and Biogeochemical 
implications? 

 



Components of the Wetland Water Budget: 
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Cedar Bog (Ohio) 

Wetland: a ‘green fuzz that grows on top of, and as a result 
of, hydrogeologic setting’ 



Catfield Fen 



 

‘surface-water dominated 
system maintained 
primarily by precipitation 
and flows to and from 
the river system’ ? 



Summer cross-section through  
Middle Marsh  

Amec, 2014: Figure 6.23 



Water in the Soil: 

 

Shaw, 1988: Fig. 5.4 



2. Precipitation-driven moisture 
content 

1. Groundwater 
saturation 

3. Summer  – low moisture 
content 

Dyje Floodplain, Former Czechoslovakia; 



Surficial variations in fen hydrochemistry at 
Catfield (Pyne & Barendregt): 



Variation in pH and Electrical 
Conductivity across Sphagnum Island: 

 



Catfield Fen Schematic: 

 

Parmenter, 2016 



 



Plants as Hydrologists?  
(Wheeler & Shaw, 1995) 

Precipitation 

Groundwater 

Transpiration 

Evaporation 

Hydroecological process interactions (e.g. leaf litter; sphagnum) 



Modelling Lowland Wetlands: 



Water Flow through the Unsaturated Zone: 



Surface-water: 100% precipitation in September; 93% gwater in winter 

Shallow wetland (J): 28% gwater in summer; 81% gwater in winter 

Deep wetland (K): 69% gwater in summer; 100% gwater in winter 



Groundwater-fed mire, N. Germany 

Grootjans & van Diggelen, 2009 



Reflections on (surface-water) hydrology: 

• Why try to characterize hydrology? 
– Catchment context is critical; 
– Importance of hydrological ‘dynamics’: 

• Possible changes in wetland water source (and  saturation) spatially and 
temporally 

 

• Need for trans-disciplinary approaches to wetland 
environments: 
– Importance of hydroecological interactions at different scales? 
– Reflect on the hydrological thresholds triggering change in the 

wetland biota (to link output of hydrological models to wetland 
ecology). 
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