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The Importance of Hydrology in Wetlands

ÅHydrology is ñthe science that encompasses the occurrence, distribution, 

movement and properties of the waters of the earth and their relationship with the 

environment within each phase of the hydrological cycleò (USGS).

ÅWetlands are: ñareas of marsh, fen, peatland or water; whether natural or 

artificial, permanent or temporary, with water that is static or flowing, fresh, 

brackish or salt, including areas of marine waters, the depth of which at low tides 

does not exceed six metres and may include riparian and coastal zones 

adjacent to the wetlands or islands or bodies of marine water deeper than six 

metres at low tideò (Ramsar).

ÅHydrology puts the ñwetò in wetlands!
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ÅUnderstanding hydrology is crucial to understanding wetland functioning.

ÅMany causes of wetland loss and degradation are related to changes in wetland 

(direct impacts) or catchment (indirect impacts) hydrology.

The Importance of Hydrology in Wetlands

ÅHydrological understanding is required to assess impacts of natural and human 

induced impacts, including those associated with climate change.

ÅManagement of wetlands for conservation objectives often involves further 

hydrological manipulation, including mitigating potential impacts of climate change.
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ÅHydrology: the single most important determinant 

of the establishment and maintenance of specific 

types of wetland and wetland processesò (Mitsch

and Gosselink, 2015).

The Importance of Hydrology in Wetlands

ÅHydro-chemical-ecological linkages & feedbacks.
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The Importance of Hydrology in Wetlands

Raised bog

Riverine Wetland

ombrotrophic

minerotrophic

ÅWater sources.

nutrient status.
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The Importance of Hydrology in Wetlands

ÅWater level and variability.

Strong control on wetland vegetation.

Freshwater marsh Community distribution in UK wet grassland
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The Importance of Hydrology in Wetlands

ÅWater level and variability

Strong control on wetland vegetation

Freshwater marsh Community distribution in UK wet grassland

MG8

MG4

MG13
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The Importance of Hydrology in Wetlands

ÅWater level and variability.

Habitat suitability for wildlife.

Redshank and Lapwing 

on UK wet grassland

WetDry WetDry

RedshankProbing

Picking
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The Importance of Hydrology in Wetlands

ÅSo, hydrological changes in wetlands can:

Impact wetland physiochemical conditions.

Impact wetland flora and fauna.

With multiple potential feedbacks.

ÅPotential to manage and mitigate.

ÅUnderpinned by (hydrological) monitoring.

Current conditions Track change Models
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Putting this into practiceésome UCL-based examples

ÅElmley Marshes: Climate Change

ü Hydrological monitoring

MIKE SHE / MIKE 11 model
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Putting this into practiceésome UCL-based examples

ÅElmley Marshes: Climate Change

ü Hydrological monitoring

MIKE SHE / MIKE 11 model

ü UKCP climate projections

Hydrological projections
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Putting this into practiceésome UCL-based examples

ÅElmley Marshes: Climate Change

ü Hydrological monitoring

MIKE SHE / MIKE 11 model

ü UKCP climate projections

Hydrological projections

üWater level requirements

Ecological implications

ü Current: moderate stress from soil anoxia.

ü PETtemp: stress from soil anoxia ~50%.

ü PETtrws: stress from soil anoxia removed. Salt marsh rush (Juncus gerardi),

Sea arrow grass (Triglochin maritima),

Divided sedge (Carex divisa)Loss of specialist species.
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Putting this into practiceésome UCL-based examples
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Hydrological projections

üWater level requirements

Ecological implications

ü Current: moderate stress from soil anoxia.

ü PETtemp: stress from soil anoxia ~50%.

ü PETtrws: stress from soil anoxia removed. Salt marsh rush (Juncus gerardi),

Sea arrow grass (Triglochin maritima),

Divided sedge (Carex divisa)Loss of specialist species.

ü Loss of surface flooding in breeding season...
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Putting this into practiceésome UCL-based examples

ÅElmley Marshes: Climate Change and mitigation

üWater level management

0.20 m

0.20 m
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Putting this into practiceésome UCL-based examples

ÅElmley Marshes: Climate Change and mitigation

üWater level management

ü Excavation of scrapes
Ltemp Htemp

Ltrws Htrws

Ltemp Htemp

Ltrws Htrws

Without scrapes With scrapes
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Putting this into practiceésome UCL-based examples

ÅSimilar approaches applied elsewhereé

ü Boxford, River Lambourn, Berkshire

ÅFocus on MG8 vegetation community 

and Desmoulin's whorl snail 

MG8 Desmoulin's whorl snail 
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Putting this into practiceésome UCL-based examples

ÅSimilar approaches applied elsewhereé

ü Boxford, River Lambourn, Berkshire

ÅIn-stream habitat requirements: Brown trout
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Putting this into practiceésome UCL-based examples

ÅSimilar approaches applied elsewhereé

ü Hunworth Meadows, River Glaven, Norfolk

ÅInitial focus hydrological impacts of restoration 

ÅExpanded to consider climate change
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Putting this into practiceésome UCL-based examples
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ü Hunworth Meadows, River Glaven, Norfolk

ÅInitial focus hydrological impacts of restoration 

ÅExpanded to consider climate change

ÅInitial assessment of vegetation (aeration stress)
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Putting this into practiceésome UCL-based examples

ÅSimilar approaches applied elsewhereé

ü Hunworth Meadows, River Glaven, Norfolk

ÅInitial focus hydrological impacts of restoration 

ÅExpanded to consider climate change

ÅInitial assessment of vegetation (aeration stress)

ÅOngoing (new UKCP scenarios, spatial patterns)
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