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Climate Change Adaptation As It
Affects The Dredging Community

The Central Dredging Assedation is commiticd to
mmhmmicﬁmﬂrdﬁmmﬂm
undorstand how dredging can contribute to adaptation moasarcs

(limate change is now a fact. It is alse now widely accepted that
huoman activities are playing a role in the increase of greenhouse
gas emissions that have accelerated global warming during the last
centary, although the significance of the human contribation is sill
a matter of debate. The related effects include:

» Sea bevel rise
= An increass in seawater surface temperature
+ Changes in (seasomal) precipitation and hence river flow.

Climate change research moves rapidly and there is still a great
deal of uncertainty: some new estimates project faster rates of sea
leved rime than those reposted by IPCC in 2007 | Rabmstorf, 20100)
whiilst other (satellite] data sugpest that rates of sea level rise may
e sowing (U Sea Level Research Croup, 2012).

In addition to trends for an ongoing rise in global temperatare
and associated sea level rise, it is anticipated there will be an
increase in the frequency of such extreme events as storms, sarges,
floods and droughts.

Climate change effects are also expected to increass in the
ml:ghﬂu,lnpﬂbmmdﬁerdﬂhuh&ufmm
date in impl fie lto
ﬂupﬂﬁmpmm:hmﬂmpﬂrdmmﬂuw
m&rﬁemﬁz dml!mg;m!

Low-tying coast| areas worldwide face a large-scale increase in
population density, urhanisation, industrialisation and agricalture
with associated implications for land subsidence. Thess increasing
pressures make coastal somes and deltas especially valnerable m
climate change impacts — not only fooding and erosion, bur ol
implications for ecosystems | Nicholls st al, 2000) such as through
intrusion of saline waters.

Adaptation strategies are therefore absolutely necesary to reduce
the consequences of climate change by improving resilience and
reducing vulerability. And dredging will often be an important
element in the adaptation “toolki™.

The dredging community comprises all those involved in any
kind of activity related to dredging. This inclodes not only the
Iredging industry [; s, manufacturers) but also port

and water authorities, policy makers, regulatons, consaltants and
stakeholder groups. Geographically, this CEIM position paper
focuses on north-western Forope bat other parts of the CFDA area
may face similar challenges.
Mitigation measures designed to reduce the contribation of the
dredging sector to greenhouse gas (CO,) emissions (eg the use

of alternative fuels and materials), whilst dearly important, are
oatside the scope of this paper, which:

= Firstly highlights the main implications of dimate change

for dredging

= I potential prey ¥ and adaptati in
Fﬂﬂ]m

= Flaborates on specific climate change isues and adaptation
requirementsinptions in relation to three typical environments in
which dredging takes place: open coasts; seaports, ssmaries and
access channels and inland waters.

Potential Glimate Change Implications For The
Dredging Community
Divedging activities mostly take place in rivers, canalks, estuaries,
ports and coastal areas. The morphology of these areas is
influenced by sediment supply, currents, waves, winds, water
lculsnml'b&]m‘: ﬁmlnﬁmm&bmldumghbﬂl
warming may induce changes in emsion and sedimentation
pﬂﬂﬂm:,uil!pctuﬂjmuaqnmhbd‘l!mhﬂlnldof&hﬂ!
dredging requirements.

The dredging community needs to be aware of the projected
changes and the type of adaptations likely o be required.

Adapration measures might relate to dredging volomes or
locarions, the type or number of dredging tools, or new dredging
methodologies. Changes in technology may also be required —eg
rpe:d—tqmpmntmybequwndmdnch:mfmﬂundnnhlﬁl

, or diffe l]'punf Jaip mjhenﬂ:dndm
nutmﬂ:rlul:,nm lated or more = gl __nnﬂil
{Jemsewm, 2007).

The increased development of offshore windfarms, for example,
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Outline

Objectives and scope
Consequences of climate change

Potential implications for the dredging
community

Adaptation measures

— Open coast

— Seaports, access channels and estuaries
— Inland waters

Key messages
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Objectives

* To raise awareness of the dredging community

* To help dredging community to be prepared
for climate change

 Understanding how dredging can contribute
to adaptation measures
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Scope

* Focus is on adaptation to consequences of
climate change not on causes

 Measures to reduce greenhouse gas emissions
of the dredging sector itself are outside the
scope of this presentation
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Greenhouse gas emissions

Cumulative total anthropogenic COy amissions from 1870 (GIC0;,)
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“It is extremely likely that human influence has been the dominant cause of
the observed warming since the mid-20th century” (IPCC 2013)
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Global warming and SLR

Observed globally averaged combined land and ocean
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Climate change is a fact

e Although uncertainties remain about the rate
and magnitude of consequences, two trends
are clear

 Trend for a steady rise in global temperature
and associated sea level rise

* Increase in frequency of extreme events like
storms, floods and droughts
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Consequences of Climate Change
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Environmental concern

Increasing vulnerability of ecosystems
(temperature, salinity)

* Increasing risk of erosion of contaminated
sediments and remobilisation of _contammants

e Availability of fresh water‘”’ “
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Likely consequences for Europe

More frequent and severe storms
Increased flooding frequency

Higher precipitation intensity

More extreme drought periods

Fewer days with frost and snow cover
Changes in flora and fauna

Sea level rise of 0.5-1.0 m until 2100
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Delta under pressure

Spatial
developments
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Potential climate change implications

for dredgmg community
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Changes in dredging volumes and/or locations

Water level

Wave induced
water movement

Tidal pumping
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Specific equipment for new types of
operations

Dredging for
\ foundation of wind
farm and cable
installation

Components of a Typical Offshore Wind Farm

Figure 2.1

buried or covered cable

Source: UK Department of Trade & Industny (DT, 2002
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Changes in dredging requirements

The Arctic ice cap is shrinking in summer and
getting thinner e

Opening of new shipping lanes

C2004, ACIA [ Map BClifflord Grabhorm

: Northern
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Surface Air
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Observed and projected Arctic sea ice extent

(reproduced from ACIA, 2004, 2005)
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Sustainable solutions will not always
involve more dredging
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Strategies

e Flexibility needed because of uncertainty in
consequences (technology, regulations)

e Adaptive management
e New and innovative solutions required

e Climate proof design
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Adaptation measures

 Help society prepare for and adapt to
consequences of climate change (more
resilience and/or less vulnerability)

* Integrated sustainable approach:
— safety against flooding
— safety of navigation
— environmental protection and improvement
— economics, and societal interests
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Adaptation measures

e Short term: data collection and monitoring
(understanding and risk assessment)

 Long term: realise adaptation measures
(flexibility)

 Dredging is an important tool for adaptation
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Types of environment

Examples of climate change adaptation
for 3 interconnected types of environment:

* open coasts —————
+ seaports, access channels=e S8 =~

and estuaries B
e inland waters
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Open coasts
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Nourishment at The Danish West

Coast

e Magnitude of existing erosion problem

* The present yearly nourishment: approx. 3 mill m3

e Typical natural erosion rate: 3 m/year

e Assumption: SLR inyear 2100: 0.5 m-1.0 m

 The required nourishment is expected to increase:
e 20-40 % from SLR | |
e 10% from increased littoral drift
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Maintenance of Dutch coast line by
beach nourishment

At this moment 12 million m3/yr

Expectation: in the future 20 million m3/yr

Present cost +/- 50 million euro/yr

Increase in sand supply and sources further away
Complexity: logistics, ecological and morphological response
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Beach nourishment Belgian coast

Profile Nourishment in combination by reclamation of the subtidal (submerged) beach at De
Haan Belgium for sustainable and integrated coastal defence
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Amager Beach Park Copenhagen
multifunctional
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Kgge Bay Beach Park: Combining coastal and lagoon
rehab|I|tat|on marinas and sea defence

~ ##Campleted in 1980
#  Beach length: 7 km
Sand fill. 5.0 mill m3
4 marinas
10 km dikes
Lagoons/marinas: 2 mill m?
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Working or Building with Nature

e Sand Engine: mega nourishment Dutch Coast

e Combining safety with space for nature

development and recreation, use natural processes
for distribution of sand

 From defensive to proactive approach

construction after 20 years
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Seaports, access channels (1)

e Seaports are situated in areas vulnerable for sea
level rise and increased storm intensity

e Situated at the mouth of rivers risks for flooding

 Few seaports are preparing for the impacts of
climate change

CEDA %‘% 30 02-10-2013 30




Seaports, access channels (2)

Requirements for better protection of the port
against flooding and adjustment of fixed structures

Changes in sedimentation in harbours and channels

Alignment access channels: morphology and
hydrodynamics

Changes in maintenance dredging strategy
(operational windows, flexibility)
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Estuaries

Increased sedimentation in sheltered areas

Increased erosion of exposed areas

Changes in sedimentation of river sediment

Changes in maintenance dredging
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Humber estuary
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Inland waters: adaptation measures
involving dredglng

Minimise restrictions on navigation

After extreme rainfall/run-off events
Clean up dredging (contaminants)
Risk of erosion of contaminated sediments
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Flood management of river systems

Combining dredging
for flood management
with extraction of sand
and in gravel in the
River Meuse the
Netherlands
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Room for the River Programme
making space for water

Two aims:

Safer Dutch river areas by = D=
2015. Safety for2-4 {
millions inhabitants S Y =

Enhancement of spatial L=

quality (landscape,
recreation etc.)

1 Lowering of floodplains 4 Waterretention and storage 7 Deepening of summer bed

2 Removal of obstacles 5 By-pass 8 Heightening of dykes
3 Dyke relocation & Height reduction of groynes 9 Dyke improvement



Room for the River project in
realisation

Nijmegen current situation
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Dredging secondary channel Nijmegen
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Key messages

Climate change both challenges and
opportunities

Dredging is an important tool for adaptation
Uncertainties are no excuse not to take action

Dredging community should be prepared to
act

Climate change measures effective and
sustainable: it based on well-informed,
adaptive and integrated approach

Innovation and flexibility are crucial factors
both for technical solutions and regulations
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