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Information sumary

Historical evolution of the wetland

- Satellite and aerial photographs
- Basic historical cartography

Topography and bathimetries

Climate
) - Basic cartography
- General and local climate - Present orthanormal photographs
- Precipitation - Satellite photographs
- Tempe_rature ) - Bathymetries
- Humidity and evaporation - Reference level at the area
- Sunshine and cloudiness - Details of channels and irrigation areas
- Wind
Water, ground and sediment quality “ Hidraulic and hidrogeology
- Disposal ;
_ Water quality Rivers Groundwater
- Soil characterization
i Lo - Flows and levels ‘ - Aquifer evaluation
- Sediments characterization ; : q
- Flooding regime - Hydric balance
- Wetlands irrigation

- Types of borders

\ Coastal ’

- Waves
- Tides
. - Currents
Enviroment system - Saline intrusion

- Litoral transport

- Benthic communities

- Vascular vegetation

- Macrophytobenthos

- Waterfowl

- Biological communities
- Habitats
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Site evaluation

Why? How?
« Detalled site design * Regional/estuary
* Environmental impact wide - choosing site

assessment — before,

_ o Site specific -
during, after

designing site

What do we need to know to design our wetland restoration
scheme?
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Background
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“ . .and we can save

| 700 lira by not taking
© 1960 Engineers Testing Laboratories soil tests.”’




Changing Management Outlook

Focus on species Ecosystems

Single scale Multiple scales

hort term r
Short term response Long term change

Humans outside system

T Humans integral
Resource exploitation

Management intervention Sustain productivity
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Adaptation
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Physical

waves
tides
sedim~

topograr'
fre

.duna/epifauna

! .agical species

\ .ediment bioturbation
sediment stabilization

vegetation cover

oxygenation
organic mater

Biological Chemical

Habitat quality ot
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Linkages - estuary systems & managed
realignment schemes

@ Estuary tidal prism Suspengljaspls;dlment

Inundation period Vegetation
development
Site tidal prism Sedimentation
rates

Site elevation



Regional/estuary wide considerations
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Form Design

 Regime relationships
— Prism-area (O’Brien)
— Plan area (Renger & Partensky)

— Flood-ebb dominance
« (Dronkers, Pethick)
e Friedrichs & Aubrey

— Rollover (Allen, Pethick)
— Entropy (Langbein, Townend)

 Mud shore profiles (Lee & Mehta, Kirby)
o 3-D parametric forms
 Modelling
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Estuary Status?
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Introduce Set-back

Average depth

reduces
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Channel Enlarges

INcreases

Average depth
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Estuary Rollover

Landward
translation

Sea level
rise
Can our wetland

restoration scheme
facilitate this process?

(Townend, 2002)



Ecological Considerations

e Seasonal — migration corridors birds
o Dally — diurnal feeding patterns

* Fish usage

e Nutrient sinks
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Ecosystem

EStU ary

WA dd to ﬁe

Mudflat Surface

. . Abiotic zone
anaerobic bacteria

sulphide and methane production —T—>



Humber Estuary
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Humber Intertidal
Macrobenthic Assemblages
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Bird Modelling

A Shorehird-Shellfish Model [14.2% done]
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Case 1
Site Selection multi criteria analysis

Design Objectives (1-4)

Criteria (5-9) Weight Site A Site B Site C Site D Site E Site F
1 Habitat, bird numbers and species (% oft 10 94 9.1 5.7 9.7 10.0 -14.2
2 No adverse impact on the geomorphology 10 6.8 6.1 -17.1 6.2 -11.8 4.9
3 No adverse impact on ecological function 3 3.2 0.4 -5.2 3.2 2.4 0.4
4 Self-sustaining system 3 1.1 1.1 -6.8 1.1 1.1 1.1
5 Engineering Feasibility and costs 2 -0.7 1.2 -1.3 -2.8 0.4 35
6 Current standard of flood defence 2 -2.8 -1.0 -1.0 0.8 2.5 2.5
7 Preferred flood defence option. 2 2.1 2.1 1.6 1.6 1.6 1.6
8 No of owners 1 0.5 0.8 0.1 -2.2 0.1 0.5
9 Proximity 1 -0.3 -0.5 0.1 0.0 -1.2 0.1
Totals 15.1 -3.0 -35.4 17.7 0.4 0.2
Rank 2 6 7 1 4 5
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Site Specific Evaluation
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Scientific background

UK case studies
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QN considerat

* tidal inundation * micro-benthic communities
» Wave climate o invertebrate fauna

» sediment supply  Vegetation
 topography/bathymetry * buffer zones

e geology o disturbance factors

. area (inc buffer_ Zones)  ecological corridors

o water quallty

. sedlment quallty i _
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e exposure . hydrogeology
- sediment composition - existing flora & fauna
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UK Case studies




Proposed Terminal, S England, U.K



Dibden creek design required....

e Research into form,
structure and
function

e Detailed modelling
of physical
processes

e Exploration of
physical-benthic
Interactions

e Investigation of
bird use of creek
habitat




* State of existin;
~~ defences' -
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Chichester Harbour, S England, U.K.
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Existing creek

networks

Breaching

77alcrow

Chichester Harbour, S England, U.K.



Old creek networks

Saltwater ingress

1%
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Chichester Harbour, S England, U.K.
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Orfordness, SE England, U.K



e New channel

formation
sialcrow

Orfordness, SE England, U.K



Orfordness, SE England, U.K

Breach’dt'
realignment 1999

Warping up
re-vegetating
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Breach size?

e Tidal lag

77alcrow

Freiston, E England, U.K



e Breach erosion
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Freiston, E England, U.K



Environmental impacts?
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Type of reatreat?

e |nitial Breached
realignment in 1993

e Eventual banked
realignment?

s7alcrow

Orplands, SE England, U.K



 Foreshore recharge
~__— + Wave energy, bund
roll-back & erosion
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East Midlands Grown Copyright. 2002
Location: R:\Projects\Gis_3233\
welwick_locmap.mxd
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Location of the Welwick site in the Humber Estuary Figure 1
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Humber Estuary, NE England, U.K.
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2000

Based upon the Ordnance Survey 1: 10 000 scale
map, supplied by Envirocheck © 2000
Location: R:\projects\GIS_3306\site_2000.mxd
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Vegetation

[ | Mudfiat
I:\ Pionner Saltmarsh

Based upon the Ordnance Survey 1: 10 000 scale
map with the permission of The Controller of Her
Majesty's Stationery Office Crown Copyright. OS.
License ALD 814517 Ocean Gate, Atlantic Way,
5014 30N

Predicted habitats for existing elevations

Figure 1
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— — — Proposed Footpath

Proposed Sea wall Crest

Vegetation

I:I Mudflat

I:l Pioneer Saltmarsh
\:l Mid-Saltmarsh
[:l Upper Saltmarsh

Brackish Saltmarsh

:l Grassland

Based upon the Ordnance Survey 1: 10 000 scale
map with the permission of The Controller of Her
Majesty's Stationery Office Crown Copyright. 0OS.
License ALD 814517 Ocean Gate, Atlantic Way,
5014 30N

Location: R:\Projects\Gis_3233\
welwick_new_C4. mxd

Welwick - Proposed scheme design showing
removal of sea wall and predicted habitats

Figure 6
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PROPDSED EMBANKWEMNT

CELLULAR CONCRETE
FLOCK REVETMENT TO
FRONT FACE OF
PROPOSEDR EMEAHEMEMT
INCORPORITING | ROCK
TOE
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Conclusions

Site characterisation involves.....

e Systems & linkages

* Physical/biological/chemical factors
* Regional/estuary wide evaluation

* Multicriteria decision analysis

« Site specific evaluation
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Dr Nigel Pontee

Tel: +44 (0)17 93816328
Fax: +44 (0)17 93812089
Email: ponteeni@halciGW.com
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