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INTRODUCTION AND SCOPE

COAST3D

The COAST3D project, a collaborative project co-funded by the European Commission’s

MAST-III programme and national sources, has run from October 1997 to March 2001. A

consortium of 11 partners from five EU states (UK, Netherlands, France, Spain and

Belgium) worked on the project, which had the following objectives:

. to improve understanding of the physics of coastal sand transport and morphodynamics

. to remedy the present lack of validation data of sand transport and morphology suitable
for testing numerical models of coastal processes at two contrasting sites

. to test a representative sample of numerical models for predicting coastal sand transport
and morphodynamics against this data

. to deliver validated modelling tools, and methodologies for their use, in a form suitable
for coastal zone management

Four field experiments have been successfully conducted, resulting in large amounts of high
quality data on water-levels, currents, waves, sediment transport and bathymetric changes.
The first two experiments took place at Egmond on a quasi-2D sandy stretch of the Dutch
coast, with a pilot and main experiments in spring and autumn 1998 respectively. The
second two experiments took place at Teignmouth on the south coast of England in spring
and autumn 1999, where a rocky headland and a river mouth provide a strong three-
dimensionality to the morphology, dominated by sand and shingle sediments. The data
provide new understanding of coastal physical processes, which is valuable for coastal
management both directly, and through the improvement of hydrodynamic and
morphodynamic numerical models.

The field measurements were specifically designed to support testing, evaluation and further
development of (numerical) hydrodynamic and morphodynamic models. For this purpose
fieldworkers aimed to supply the modellers with adequate boundary conditions and a dense
horizontal array of measurement points. To coordinate efforts, modellers and the
experimenters worked in close interaction at the planning, experiment, and evaluation
phases of the project.

The models can be considered to be tools for Coastal Zone Management (CZM), and the
comparison of the models with the data collected to be an important step in providing
greater confidence in their use in practical CZM problems. Field measurements and
monitoring in their own right, represent basic tools for CZM in many practical cases.
Governmental agencies -end users participating in the project- continuously stimulated
modellers and experimenters to demonstrate the usefulness of their tools for CZM.

CZM tools and guidelines: objective, target group and scope

The COAST3D objective to deliver tools and methodologies in a form suitable for coastal

management has led to the development of guidelines.

The resulting guidelines have the specific objective

e 1o enable the coastal zone manager to make optimal use of the research results and
available tools of the project COAST3D,

and the more general objective

e to contribute to bridging of the existing gap between coastal science and coastal
management.

The guidelines are primarily targeted at coastal managers at the level of regional engineers
within a national authority. At the same time, the contribution of COAST3D research groups
to the production of the guidelines stimulated the awareness of their role in applicable
research. As such, a secondary target group consists of coastal researchers, their managers
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and funders, and universities.

Within the range of potential CZM tools, COAST3D focussed on its “core business”, i.e
technical design tools (see Table 1.1)

Table 1.1 Classification of CZM tools [shaded topics are the focus areas of COAST3D]
Tools examples
Technical s design tools *  data gathering geological data / monitoring
historical maps / process measurements
*  statistical analysis empirical relations / statistical techniques
*  modelling Large Scale models / process models
s implementation dredging / constructions / nourishment schemes

Political / legal

policy /strategy /directives /legislation / standard(s)

Socio - economic

information / education

1.3

information
analysis and
communication

information need

information
Strategy

information
gathering
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CZM guidelines in general

During the process of guideline specification the project has identified a gap between the

problem-driven requirements of CZ managers and the science-driven goals of researchers.

An illustration of this gap is a typical end user’s statement like: “/ do not need your models,

I need solutions for my problems”. A statement which at first sight, many a researcher will

classify as rather blunt.

The statement however, illustrates two important messages with regard to guidelines:

1. consider explicitly the link between guidelines and specific coastal applications; and

2. consider communication between CZ managers and researchers as an important subject
in the process.

The first message involves the need for a systematic CZM information analysis (see

Chapter 2), the second a vision on the communication process (see Chapter 5).

Considering CZM problems as the starting point, it is not enough to develop recommended
procedures on HOW to use numerical models in coastal practice, it is just as important to
specify WHAT type of model (or measurement- and analysis method) is applicable WHEN
(i.e. to what type of problem). Guidelines for using available CZM tools should answer the
following basic questions:

e  WHEN to use, WHAT tools, and HOW to use these.

Answering the WHEN question first of all, requires an analysis of the CZM problem(s)

resulting in a specification of the information need. Part of this process is the definition of

the problem and of the general objective and an analysis of its context and of its dimensions

(see 2.2).

Then, the answer to the question WHAT tools to use requires an information strategy (see

2.3). A strategy which is depending on

e the availability of data and tools and possibilities for monitoring and measurements,

e  availability and (more important) the validity of numerical models, considering the
spatial and temporal scales of interest, and of course

e the optimum combination of tools in terms of accuracy and cost.

Finally, the question HOW to use the tools may lead to guidelines for each individual tool

(see Appendix | and 2). Examples are:

e statistical analysis techniques (minimum data demands etc.),

e  monitoring and measurement schemes (parameters, instrumentation, frequency and
spatial distribution, accuracy etc.)

e methodology and procedures for applying individual numerical models.



1.4 COAST3D approach and outline of report

As a general introduction, Chapter 2 describes a generic approach to CZM information
analysis.

The analysis method is illustrated on two case studies: Egmond (the Netherlands) (Ch. 3)
and Teignmouth (UK) (Ch. 4).

Egmond The Egmond site is assumed representative for quasi-uniform sandy beaches dominated by
breaker bars found on much of the coastlines of northeast France, Belgium, the Netherlands,
western Germany, western Denmark and eastern England. Typical problems are related to
coastal safety, and coastline maintenance.

Teignmouth ~ Teignmouth, is considered typical of the irregular coastlines featuring tidal inlets, river and
estuary mouths, headlands, and coastal structures, often without breaker bars, found in
western and southern Britain, Ireland, northern and western France, northern Spain,
Portugal, and Norway. Typical problems are related to maintenance of safe navigation and
flood management.

The case descriptions are focussed on information analysis and the selection of CZM tools.
For each location a hypothetical CZM problem is defined. Individual tools -as applied and
developed within COAST3D- may play a role in solving the hypothetical problems. The
basic contribution of the tools developed in COAST3D is the description of the physical
state of the system.

A summary of tools used in COAST3D -measurement equipment and numerical models-
and of guidelines on HOW to use the tools is presented in Appendices 1 and 2.

Applying the guidelines for information analysis to the example cases at Egmond and
Teignmouth, discussions between researchers and end users in COAST3D revealed the gap
between specialists and generalists. Based on this experience COAST3D developed a
method to improve communication between the two groups, for the benefit of both.

Ch. 5 discusses the communication method.

Guidelines on the selection of CZM Tools o
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GUIDELINES ON CZM INFORMATION ANALYSIS

Coastal management and research

Coastal managers have a continuous need for information related to the system under their
control. Primary components of the coastal system are the natural subsystem and the
antropogenic (socio economic and administrative) subsystem. Main interest for coastal
management is the sustainable interaction between the two subsystems. With increasing
demographic pressures, these interactions should be controlled properly. Any discrepancy
between the actual and desired state of the coastal system, defines a CZM problem. The
general objective of CZM is to prevent and mitigate these problems. Specialists may support
coastal management by providing the required information. They may describe the system,
explain occurring phenomena and reduce uncertainties in predictions of these phenomena.

In fact, the coastal management process involves a complex of information.

Perceptions on what information is relevant, may vary considerably depending on a given
point of view. For a specialist in coastal behaviour, relevant information might be a set of
equations or a model describing bar behaviour under the influence of waves and currents,
For a coastal manager, it might be a decision recipe for designing shoreface nourishments.
Despite the difference in perception, the link between both view points is obvious:
knowledge from the former may be used for improvements of the latter. In practice however,
potential benefits from specialist knowledge for coastal management are often difficult to
recognise.

The previous example is illustrative of the present gap between the problem-driven
requirements of CZ managers and the science-driven goals of researchers that needs to be
bridged. The way to identify and overcome these differences is by communication. A way to
establish effective communication is a methodical definition of the management's
information need starting from a specific coastal management problem ( VANKONINGSVELD
et al, -submitted-)(See Fig. 2.1.1). Explicitation of this information need facilitates
communication between CZ managers and specialist researchers by identifying potential
research applications and research needs (more on communication in Chapter 5).

CZM information need

Phase I

Starting point of the information analysis may be any coastal management issue; usually
some kind of conflict between socio-economic -, physical - and administrative aspects of the
coastal system. Specification of the problem (present vs. desired system state) and the
general management objective implies important clues on the type of information required.

Phase 11

In order to put the coastal management issue in the proper perspective, it is essential to
define the wider context of the problem (external dimensions or boundary conditions of the
problem). Important are different aspects of the socio-economic context (present economical
functions, social acceptance), the administrative context (legal, political, strategic aspects)
and the physical context (environmental and technical conditions).

Phase Il

When the context of the issue (that can not be influenced) is known, it is possible to specify

the internal dimensions of the problem (that can be influenced), both with respect to:

»  socio-economic aspects; e.g. relevant user functions (safety, navigation, recreation etc.),

o administrative aspects; e.g. management strategies at different levels of administration,

o physical aspects; e.g. different physical parameters (dune width/height, coastline
position, beach width, channel dimension/position, area of shoals, coastal structures,
wave height/length/direction, current velocities/directions, sediment characteristics,
etc.).



and to
e relevant time and space scales.

‘Determine the desired state of the end user’s knowledge

Content case examples
- paragraph 1

v

Determine the current state of the end user’s knowledge

............... paragraph 2

Socio-economic Physical Administrative
context context context

.............. paragraph 3

Socic-economic Physical Administrative
dimensions dimensions dimensions

4

e DAFAgraph 4

Extra information needed on:

L. The objective itself
L The context of the objective
. The relevant dimensions of the objective

- The design objective
- The design parameters

v

Determine the gathering strategy

............... pamgmph 5

The gathering strategy depends on available resources:

i time

i) money

* expert knowledge
. tools

v

Execute the gathering strategy

Figure 2.1.1. Flow diagram: iterative definition of the information need
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time and space

CZM issues cover a wide range of time- and space scales (Fig. 2.1.2).

scales  The quality of user-functions can be evaluated on different time and space scales. The
quality on given time and space scales is often influenced by coastal behaviour on
corresponding scales. A CZM issue like swimmer safety, for example, is influenced in
particular by short term and local processes (e.g. the strength of wind-driven, tidal and rip
currents). When adressing an issue like long term coastal defence natural processes like
(accellerated) sea level rise and climate change become important. Thus the scale
dimensions of a specific CZM issue indicate the scale of requested information.
-
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Figure 2.1.2. Range of CZM issues

Specification of the dimensions of the CZM issue not only implies a quantification of the
problem, but also of the requested solution. The general management objective from Phase 1
should be transformed into a specific (quantitative) design objective. This design objective
quantifying the ‘desired’ system state, is essential to enable objective decision-making.

To quantify the state of the system, a coherent set of coastal state indicators is needed.
Coastal state indicators quantifying the desired state of the system -or the design objective-
are called design parameters. The decision which indicator(s) are fit to be design
parameter(s) given a certain problem, is one of the most difficult considerations for coastal
managers.

The quantifiable ‘coastal state indicators’ are considered crucial parameters to bridge the
gap between coastal research and management : on one hand useful parameters for coastal
managers to enable objective intervention, on the other useful for specialists as most
aggregated projections of their study results.
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Figure 2.1.3. Progressing level of system knowledge.
Phase IV

Finally, the inventorisation during phases I, Il and III leads to the specification of the actual
information need. Important aspect during this phase is the definition of a required level of
accuracy (or level of detail) in the information need; a difficult consideration, which in
practice very often is closely related to the CZ Manager’s state of knowledge (see Figure
2.1.3 and cf. section 2.4).

CZM Information strategy

Phase V

Once the information need has been defined, the next step is to develop a gathering strategy.
In practice it is often not possible to gather all required information. Prioritising is therefore
an essential part of any gathering strategy. Choices depend on the availability of resources:
time, money, experts, expertise and tools. Insight into the extent of required resources may
be derived from considerations on (1) existing tools and methods and (2) on existing
experience on effort and cost of actually applying the tools.

Phase VI

Then, based on the gathering strategy information may actually be gathered. An overview of
available tools and methods is given below. Guidelines on how to use the tools developed in
COAST3D may be found in Appendices | and 2.

Generally, technical tools and methods for CZM concern:
e collation of background information,

e monitoring,

e measurements,

e modelling, and

e interpretation.

Basic requirement to any CZM study is the collation of background information. For the

COAST3D studies this information was derived from

e  Literature search (papers, reports, tide tables etc.)

e  Historical charts, maps, photos and pictures

e Discussions with local officials (e.g. Harbour Commission, District Council,
Waterboard)

e  Discussions with local population (e.g. fishermen)

e Discussions with regional officials (e.g. MAFF, Environment Agency, County Council,
Rijkswaterstaat)

e  Discussions with regional universities (Plymouth, Delft)

Similar sources of background information will exist for most CZM sites.

Guidelines on the selection of CZM Tools 2



monitoring  Monitoring -defined as the routine measurement of basic parameters over medium to long
periods of time (say 12 months or more)- provides essential information on boundary
conditions and on temporal and spatial scales of the physical system. Insight into the natural
variability of the system represents an essential reference for CZM decision making.

Monitoring requires an investment over a relative long period, implying an important cost
factor and a risk of not obtaining useful results before a CZM decision has to be taken.

At some sites, some basic monitoring may already be in progress —e.g. for tidal
heights. Parameters that might be monitored include:

o Tidal heights, currents

o Wave heights, periods, directions

e Beach levels, nearshore/offshore bathymetry

o Sediment sizes

o Wind speeds and directions

o  Suspended sediment concentrations/transport

e Bed forms/transport

Water temperature, salinity, quality

measurements  Measurements -defined as short-term investigations of local and/or specialised parameters,
typically over one tidal cycle, or perhaps a spring-neap cycle, or possibly before and after a
storm- may be required to gain insight into specific ongoing processes. Often the need for
such measurements will be dictated by the modelling approach that is proposed.

modelling  To effectively support decision making in coastal management, any modelling must at least
be able to reproduce the behaviour of the dominant morphological features or coastal state
indicators (eg. for Teignmouth existing channel/sandbank system, of the existing beach, and
of the existing sea outfall). There are many types of models. Even within models, there are
several possible approaches.

Typical considerations with regard to models are:
What type of model to use, and why?
2DV, 2DH or 3D?
With/without stratified flows?
Finite Difference (with rectangular or curvilinear grid) or Finite Element (triangular grid)?
What area to be covered, and why? (e.g. model must extend beyond possible area of influence of

[l e e |

proposed works)

o How to match grid element size to important features? (e.g. grid size in approach

channel?)
0 What physical processes should be included, and why?
(e.g. wave current interaction, welting/drying elements, sediment transport)
0 What physical processes are omitted, can be ignored, or are impossible to model at

present?
fe.g. swash zone sediment processes)

0 What data/information is needed to set up model? f(e.g. bathymetric data. boundary
conditions)

¢ What data/information is needed to calibrate/validate model?
(e.g. tidal currents at strategic locations)

0 Which of these data/information requirements are “essential " or “desirable”, and why?

O What “added value " is provided by the “desirable” data? (e.g. bedform data from side-
scan sonar)

¢ What test conditions will be applied. and why? (e.g. waves/tides/scenarios).

e Operational issues

[ How user-friendly is the madel? (research model or commercially released software?)
0 How costly is the model? (e.g. setup time, computing time per lesi?)

0 How much time is needed for the interpretation of the modelresults

0 How cost-effective is the test programme?

Guidelines on the selection of CZM Tools



Interpretation Al the information/data/results from the above parts of the study need to be integrated and
interpreted for the benefit of the CZ Manager.

Typical considerations with regard to analysis and interpretation of results are:
o How to analyse/interpret measurement/monitoring data?

e How to extrapolate data (e.g. for exireme waves/tide levels)?

e  How to predict:

0 Annual and’or maximum infill rates from few test runs? (Perhaps through use of
monitoring data?)
o Maximum/minimum beach levels?
e How to present the results to the CZ Manager?
O Deterministic or probabilistic?
[ Sensitivity analysis and confidence limits?
0 Descriptive or prescriptive?

2.4 CZM Information loop

The process of determining the information need and the consequent information gathering
strategy encompasses in fact an information loop. Feedback of the results of the information
strategy (see Fig. 2.1.1) will enable a further sharpening of working hypotheses, triggering a
new, more detailed information need and a more advanced gathering strategy etc.

Figure 2.1.3 illustrates how this iterative process may result in a progression towards a more
focussed and more detailed state of knowledge. Starting from a relatively coarse state of
knowledge including only crude indications on the CZM design objectives, the definition of
the information need by consequence very often will be global, requiring a coarse
information strategy only (see e.g. Chapter 4). When the starting point of the analysis is an
advanced and detailed state of knowledge, the consequent information need and gathering
strategy may also be defined at a much more detailed level (see e.g. Chapter 3). The
required level of detail, as requested by the CZ Manager, in each case ought to be leading.

Guidelines on the selection of CZM Tools 14
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STRAIGHT SANDY COASTS: A CASE STUDY

Egmond, the Netherlands:
Example of a typical CZM case on a straight sandy coast

Egmond situated on the sandy coast of the Netherlands (see Fig. 3.1.1) is a holiday resort to
a large extent depending on beach recreation. Maintenance of a wide and safe beach and
protection of the boulevard in the central part of the village is of prime importance to the
Jocal authorities. Safeguarding against flooding is the responsibility of the regional
Waterboard, prevention of coastal retreat is the responsibility of the Ministry of Transport,
Public Works and Watermanagement / Rijkswaterstaat at a national level.

Since the 80’s Rijkswaterstaat has tried to serve the combined national, regional and local
interests by repeatedly applying of beach nourishments.

As a COAST3D-CZM case study we consider the situation where Rijkswaterstaat wishes to
investigate the effectiveness of a potential alternative:

o implementation of a shoreface nourishment of order 2-3 Mm3, in order to extend

the life time of a traditional beach nourishment.

Local authoritics will insist that the design of the shoreface nourishment by Rijkswaterstaat
will take account of the possible effects on their interests. To address these aspects the
Regional Directorate of Rijkswaterstaat wishes to commission certain studies, possibly
including field measurements, data analysis and modelling.

o What studics are recommended and how could these studies be justified?

FGMONDIARN DEN HOT)
£GMOND 4 *iﬂ?‘r’ o
= X

x

Figure 3.1.1. The Egmond fieldsite

Context of the problem

Socio-economic system

The coastal zone of Egmond represents several important economic functions: safety against
flooding of the hinterland, drinking water supply, ecological values and recreation and
leisure. '

15



Coastal safety
Providing safety against flooding of the hinterland, historically has been the primary
literature  function of the Dutch coastal zone. At Egmond coastal safety is at stake in the village itselfl,
where the defined coastal defence strip along the coast reaches a cross shore width of only
100 to 200 m in the area in front of the village. Within this arca some 50 permanent
residential homes and apartment-complexes. one hotel, a parking lot and 1 school, and some
10 semi-permancnt beach cafes and -restaurants at the dune foot represent important
economic values.
The dune arcas North and South of the village, have such widths that shoreline retreat does
not affect the safety against flooding of the hinterland. However, structural coastal erosion
would affect the natural values of these areas. their role in the supply of drinking water and
for recreation and leisure.

Drinking water supply

literature The dunes are an important storage of drinking water. Millions of people in the western part
of the Netherlands are depending on the drinking water production from these arcas.
Developments in beach width affect the storage capacity the dune area.

Ecelogical values
literature  The dune areas around Egmond are an important nature reserve. The reserve owes its

national and international importance for conservation to its great natural values. Although
the reserve covers only 0.1% of the total surface area of the Netherlands, it holds more than
half of the Dutch vascular plant species, 740 species in all and. in addition, 150 species of
mosses and liverworts. and 244 species of lichens have been recorded.

The reserve is by far the richest for epiphytic lichen species in the Netherlands. It
harbours a large number of threatened Red Data List species: 91 (17% of the Duich
total) vascular plants, 24 (9%4) mosses and 45 (12%) lichens. Over two-thirds of the
Dutch breeding bird species, breed in the reserve: 96 species are regular breeders,
while 25 species are less frequent. Non-breeders include 94 regular and 82 less
firequent species. In the Netherlands 48 threatened bird species are considered
threatened (Red Data list). Of these, 47 species occur in the reserve, including 11
breeding species.

Many other animal species may be Jound too: insects (e.g. butterflies and two endemic
moth-species), amphibians (e.g. large populations of the natterjack toad), sand lizards
and mammals (e.g. rabbits and foxes are quite common) and 5-7 bat-species.
Fxtensive studies have been carried out on the composition and development of
vegetation types and bird communities: 105 vegetation types were identified (scale 1
5000) and 8 main bird communities.

Recreation and leisure

literature  Recreation is an important economic activity for the village. Egmond is the largest resort for
beach recreation in North Holland. Developments in beach width directly affect this activity.
The North Holland Dune Reserve is very important for large parts of the province as an arca
for recreation.

The changing attitude towards the countryside and towards nature is highlighted in
the number of visitors. These days the number of visitors is estimated between 5 and 6
million per vear, and the number is still increasing. Visitors not only come from
nearby, but from all over the province. From adjacent communities, over 70% of the
population visits the reserve frequently, usually more than once a week. Up to 255 of
the people living up to 25 km away, visil the reserve at least once per month. In
summer tens of thousands of tourists stay in the villages near lo the reserve.

3.2.2 Physical system

Guidelines on the selection of CZM Tools 16
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The coastline of the Netherlands is about 350 km long. Approximately 290 km consists of
dunes and beach flats.

Egmond is situated on the Holland coast, representing the central part of the Netherlands
coast between Den Helder in the north and Hock van Holland in the south. This coastal
stretch is about 120 km long and mainly consists of sandy beaches and multiple barred
nearshore zones. Beaches and shore-face almost completely consist of sand. More than half
of the coastline is subject to erosion. The remaining part is stable or advancing. Major
artificial works on the northern part of the Holland coast are the harbour moles at IJmuiden,
south of Egmond. and the Hondsbossche Sea Defence near Petten, north of Egmond.

Geomorphology
The nearshore zone at Egmond typically is characterised by two bars: an inner nearshore bar

with crest heights between -1.5 and -2.5 m NAP (Dutch Ordnance Datum) and an oulerbar
with crests between -3.5 and -4.0 m NAP (cf. Fig. 3.2.1).

Beaches have a width of 100 to 200 m; the dune arca North and South of Egmond village
has a cross shore width of 2.5 to 3 km.

Sediments are well sorted and composed of fine to medium sand with a mean grain size
between 250 and 350 um

Bottom kel [m)
wobbkdpio-

e S

Cross-shore distance

Bottom lavel [m]
Lhbhbhio-

60 7
50 3\A

&

Langshore distance [ 10 m] N N 20

B Cross-shore distance 710 ]

Figure 3.2.1. Bathymetry Egmond field site
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The shoreface of the Holland coast has a concave profile; the central area with a
slope of 1:165 and a transition depth at —15 m NAP. The lower shoreface below -8m
NAP is smooth and does not show any barred features.

The upper part of the shoreface is the nearshore zone. This area is characterised by
multiple nearshore bars The amount of bars differs along the coast. In the Frgmond
area, the nearshore is characterised by an inner nearshore bar -located most
landward- , and an outer nearshore bar -located most seaward- . The crest of the
outer nearshore bar is almost straight and lies below a mean water depth of -3.5 to
-4.0 m NAP. The crest of the inner nearshore bar has an irregular longshore
morphology with most of the time a crescentic appearance, and lies below a mean
water depth of -1.5 to -2.5m NAP. Periodically some rips appear in the inner
nearshore bar. These rips have a longshore spacing of about 200 to 500 m. The
cross-shore bar crest spacing is fairly constant in time at about 300 m.

The beaches at the Holland coast have a width of 100 to 200 m (dune foot fo low
water line) and an average slope between 1:35 and 1:60. The morphology of the
beach is ofien characterised by the occurrence of a swash bar. This swash bar is
generated during low to moderate energy wave conditions and disappears during
high-energy wave conditions. Beach states at I'gmond ranges between the longshore
bar-trough system and the reflective system (see for classification of beach types .

The dune area at Fgmond has a cross-shore width of about 2.5 to 3 km. The maximum
height of the ridge of fore-dunes is about 16 m. This vidge of fore-dunes has an
artificial straight alignment. Most of the landward-located dunes are well developed
parabolic features.

The sediments near Egmond are well sorted and composed of fine to medium sand
with a mean grain size between 250 and 350 um. Most of these sediments of the bed
surface in the nearshore trough and near the swash area contain shells or shell
fragments. Overall, there is a coarsening of the sediment from deep water 1o the
intertidal beach and a fining of the sediment from the intertidal beach to the dunes.

Waves, tides and currents
Monitoring  Most of the winds along the Holland coast come from the North Sea. The prevailing wind
direction is southwest. However, the storms with a large wind set-up along the coast are
coming from northwest. The wave climate is closely related to the wind climate.
The tidal currents in front of the Holland coast are northward directed during the flood
period and southward directed during the ebb period.

Interpretation

The Holland coast is located along the southern part of the semi-enclosed North Sea
and is characterised as a mixed-energy coast. A mixed-energy coast implies that both
the wind waves and the tides act on the sandy sediments and induce the morphological
Fesponses.

Most of the winds along the Holland coast come from the North Sea. The prevailing
wind direction is southwest (23%), followed by west (16%), east (13%) and northwest
(12%) . However, the storms with a large wind set-up along the coast are coming from
northwest. The wave elimate is closely related to the wind climate.

The tidal currents in font of the Holland coast are northward directed during the flood
period and southward directed during the ebb period. The semi-diurnal fidal curve is
asymmetrical with a flood period of 4 hours and an ebb period of 8 hours near
Egmond. This tidal asymmetry is mainly caused by an interaction between the M2 and
M4 tidal components. The mean semi-diurnal tidal range along the Holland coast lies
between 1.5 and 2.0 m, with a value of 1.65 m near Egmond. At this site, the maximum
range occurs at spring tide (2.0 m) and the minimum range occurs at neap tide (1.4
m).
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Shoreline development at Egmond

Historical maps show a shoreline retreat around Egmond of about 160 m between 1600 and
1750 and a further retreat of about 130 m between 1750 and present. The total historic
landward retreat rate of the shoreline thus has been about 0.74 m.year ™.

Observations of shoreline positions along the Holland coast over the last 140 years indicate
a significant difference in trends for coastal stretches to the South and to the North of
Egmond. The stretch to the South showing an average shoreline progradation rate of 0.20 m.
year”', and the northern stretch between Egmond and Den Helder a shoreline retreat of about
0.95 m.year”'

The development of the shoreline position over the last centuries near Egmond is
derived from three maps of the village, drawn in 1686, 1718 and 1864. The shoreline
in front of the village shifted 30 meters landward in the first period (1686-1718) and
100 meters in the second period (1718 - 1864). Other numbers of shoreline retreat are
based on a comparison of three maps of the Holland coast. The following shoreline
migration rates were determined near Egmond: a shoreline retreat of about 160 m
between 1600 and 1750 and a further retreat of about 130 m berween 1730 and
present. The total landward retreat of the shoreline is thus about 0.74 m. year”. The
shoreline retreat southward of Egmond was less pronounced, the shoreline retreat
northward of Egmond increased to the north (to Den Helder).

The changes in shoreline positions along the Holland coast over the last 140 years
gave three regions, the southern stretch between Hoek van Holland and Den Haag
with a shoreline retreat of about 0.35 m._vear'f, the central stretch between Den Haag
and Egmond with an average shoreline progradation rate of 0.20 m.year I, and the
northern stretch between Egmond and Den Helder with a shoreline retreat of about
0.95 m.year’ . At the Egmond field experiment site, the shoreline, defined as the lines
of the dunefoot, the mean high-tide and the mean low-tide are almost stable.

Administrative system

Coastal policy
Until 1990 coastal policy in the Netherlands was mainly aimed at maintaining the primary

function of beaches and dunes:

e the protection of the hinterland against flooding by the sea.

In the late 1980s a more general awareness had grown that structural erosion also affected
other functions of the coastal zone:

e ecological values,

e recreation,

e drinking water supply,

e residential and

e industrial interests.

Therefore in 1990 a new national coastal policy was adopted aiming both at safety against
flooding and at sustainable preservation of the values of dunes and beaches. In order to
achieve this the coastline must be maintained within certain margins.

The new so-called 'Dynamic Preservation' policy intends to maintain the seaward boundary
of The Netherlands minimally at its 1990 position and to preserve natural dynamics of the
coastal zone as much as possible. The main method to counteract structural erosion is
nourishment with sand.

Coastal state indicators

To make the Dynamic Preservation policy operational a quantifiable coastal state indicator
has been developed: a quantitative definition of the coastline. A so-called Basal Coast Line
(BCL), delineating the coastline position of 1990, represents the desired state of the system.
The actual state of the system is defined by a Momentary Coast Line (MCL).
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A yearly test procedure including a Test Coast Line (TCL), compares the actual state of the
system is with the desired state. Any (negative) difference between the TCL and the BCL
implies an objective indication to the Coastal manager to decide on intervention.

() = surface profile

B =

Dune foot

Upper plane

Figure 3.2.6. Calculation method Momentary Coastline (MCL)

The yearly test procedure implies three coastline definitions:
Momentary Coastline (MCL), Basal Coastline (BCL) and Test Coastline (TCL).

The definition of the actual coastline in a cross-shore transect in any given year -the
Meomentary Coastline (MCL)- is closely related to the total sand volume in the depth
zone between dune foot and approximately -5m below NAP (cf. Fig. 3.2.6).

The BCL represents the desired state that is used for the actual management of the
coastline. It has been defined as the average position of the coastline in 1990. This
average position is derived from an extrapolation of the linear trend that can be
determined from the positions of the 10 MCL-points in the years 1980 to 1989.

The position of the TCL is determined in a similar way as the BCL. The position of the
TCL of the year T can be determined by extrapolating linearly on the positions of the
MCL in the years (T-10) until (T-1). The current state of the system can now be
compared with the desired state, by comparing the TCL with the BCL. This
comparison is an indicator of the expected coastal state in the year T. A TCL that
moves landward of the BCL is an indication for the responsible coastal authority to
consider intervention.

Present practice

The Basal Coast Line has been officially delimited along the Dutch coast by the so called
POK’s, provincial administrative coastal authorities representing both local, regional,
provincial and national interests.

Basis for delimitation of the BCL have been calculations according to the defined procedure
at intervals of 250 m alongshore. For some parts of the coast however, advice by the POK
has led to the official decision to deviate from the calculated BCL position. At some
locations with very broad dune areas no official BCL has been delimited at all, or at a more
landward position. At locations like Egmond, with high safety risks in a narrow coastal
stretch, the official BCL has been delimited at a more seaward position.

In the framework of the Dynamic Preservation policy, at Egmond several beach
nourishments have been implemented since 1990. The average design lifespan of the
nourishments was (and is) 5 years. The lifetime of the beach nourishments at Egmond
however, has proven to be significantly shorter than at other parts of the Holland coast: the
average return period of nourishments appears to be two years.



3.3

Socio-economic
dimensions

Physical dimensions

Administrative
dimensions

3.4

The starting objective
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The high frequency of beach nourishments, incorporating high cost and frequent negative
effects on beach recreation, illustrates the need to investigate a potential alternative; the
implementation of a shoreface nourishment, in order to extend the life time of a traditional
beach nourishment.

Dimensions of the problem

Nourishments at Egmond aimed at maintaining the coast line, implicitly are designed to
serve other interests as well: reduction of safety risks regarding the boulevard in the central
part of the village, and regarding residential and economic interests in the coastal zone.
Important function in this respect is beach recreation, requiring wide, safe beaches and safe
swimming conditions.

Egmond is situated in the middle of the coastal cell, located between the Hondsbossche Sea
Defence and the harbour moles at lJmuiden.

For the effects of a shoreface nourishment the area of interest is order 5 km along shore and
1 km cross-shore. This area is characterised by the presence of a two-bar system. The outer
bar being less mobile than the inner bar.

The areas around Egmond village are structurally eroding with the speed of order (1 m per
year). Bed material of the shoreface consists of fine sand, comparable in size to the beach
sand. Along this sandy semi straight coast, rip currents occur at regular interval in the order
of 1 km along shore. ;
The latter represent important features with regard to maximum local current speed
affecting swimmer safety: the former the main dimensions regarding nourishment design and
beach characteristics.

The Dynamic Preservation policy with its Basal Coast Line concept represents the most
relevant context from an administrative point of view.

The Basal Coast Line as a dominating coastal state indicator, implies the importance of the
sand volume in the depth zone between dune foot and ca -5 m NAP as an objective
reference for CZM’s decision making.

The fact that the officially established BCL at Egmond. deviates from the physically more
suitable, calculated BCL, represents a notable consideration in the design of any
intervention.

The artificial bastion shape of the coastline resulting from the established BCL, might very
well explain the relative short lifespan of beach nourishments at Egmond.

A re-consideration of the delimited BCL theoretically might provide a solution. The
established BCL, however, is regarded contextual information in this particular example and
therefore this option will not be part of the research in this case. Explicitly distinguishing
what is part of the problem and what is part of its context is an important means to focus
interaction with specialists.

Information need

The dimensions of the problem derived in 3.3 indicate that the general objectives of the CZ
Manager in the Egmond case would be:

e maintenance of the coastline at Egmond

o safeguarding of safety against flooding, including reduction of economic risk

e maintenance of a wide and safe beach, and

e a guarantee for safe swimming conditions.

Making these objectives operational asks for the definition of quantitative design objectives,
based on quantitative coastal state indicators (or design parameters).



design parameters

The Basal Coast Line concept offers a good example of such an indicator to define the state
of the coastline. Further specification of the design lifetime and the geographical dimensions
of the design solution, leads to the required design objective.

Information on bathymetric developments and on hydrodynamic (esp. waves) boundary
conditions, over the period of years to decades, and at a spatial scale of several kilometres
alongshore and one kilometre cross-shore, is needed to quantify the objective.

Considering the issue of safety against flooding requires the definition of a safety indicator,
Information on the present safety approach will be necessary. Additionally, information
might be required on historic storm surge levels and (simultaneous) observations of dune
erosion. Based on this information a design objective ought to be specified.

Recreational issues concerning beach width, - quality and swimmer safety, likewise first of
all require a quantification of objectives and a definition of indicators (parameters).
Information on the natural variability (at the time scale of months) of beach width (positions
of dune foot and low water line), beach quality (sand characteristics) and the size and
frequency of rips (including maximum current speeds), is a necessary ingredient to define
both indicators and objectives.

Jrom dune foot to waterline. Both quantities are non-trivial. For a beach width design

e Nourishment information

Designing a nourishment involves a set of parameters:

- nourishment width and length

- nourishment volume

- nowrishment position along - and cross shore

- designwave conditions

- design current conditions

- the initial morphology

- the type of nourishment material

To evaluate the effectiveness of a nourishment requires the definition of a design
objective. The available BCL methodology indicates the need for:
- data on the morphology in the system of interes,

- a benchmark for the water level (e.g. NAP),

- predetermined horizontal planes

e  Beach width information
Determining the width of the beach is a rather tricky affair. One needs to measure

parameter we thus need:

- adefinition of the position of the dunefoot

- adefinition of the position of the waterline

To evaluate the resulting beach width design objective requires:
- aquantitative reference for a minimum beach width

o Swimmer safety information

Determining the safety for swimmers in the coastal area in front of Egmond, one of the

most important parameters is the maximum offshore directed currents that could

occur, where and when. For a swimmer safety design parameter thus require:

- anindication of the offshore directed currents present in the area

- an indication of the water quality (temperature, ingredients)

- adefinition of the wave conditions

- adefinition of the wind conditions

To evaluate the swimmer safety a quantitative design objective asks for:

- aquantilative reference for a maximum offshore directed current that is still
regarded permissible

- aquantitative reference for a minimum quality of the water that is still regarded
permissible

- aquantitative reference for maximum wave conditions

- aquantitative reference for maximum wind conditions
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Information strategy

After delineating the information need, an attempt may be made to define a strategy to
gather the required information in the COAST3D case study on straight sandy coasts
Egmond. Although both socio-economic, physical and administrative contexts have been
considered, the definition of an information strategy will focus on COAST3D’s ‘core
business’, i.e. physical aspects and technical design tools only.

Available tools

Available expert knowledge and available CZM tools determine the basis for an actual
strategy to follow. Each technical CZM tool as described in 2.3, may contribute to the
example case of Egmond. For each tool the potential contribution will be illustrated in the
following subsections, based on COAST3D experience and — results.

The present state of knowledge on the physical system at Egmond is rather detailed.

The same accounts for the knowledge on design objective and state indicators related to
Dynamic Preservation of the coastline. However, the lack of knowledge on specified
indicators and objectives with regard to e.g. safety, beach widths and safety requirements for
swimmers, indicates the importance to collect further background information.

Recent and historic data on storm surges and dune erosion may provide a basis for the
definition of safety parameters.

Recreation stakeholders may provide their perception of what they would feel is an adequate
beach width. Literature reporting on other beach resorts may yield additional information on
this topic and on parameters with regard to swimmer safety.

A yearly monitoring program of the Dutch coastal zone JARKUS, has been established in
1965. At spatial intervals of 250 m, each year bottom profiles are recorded to depths of -6
m; at spatial intervals of 1000 m, on a three year basis profiles are recorded to depths of ca.
-12 m. The JARKUS data have been used to devise the BCL methodology and currently,
present the basis for the yearly test procedure of TCL (see 3.2.3).

Continuing the JARKUS monitoring and analysis of it’s data is essential to handle CZM
problems like the Egmond case.

Information on a more detailed spatial and temporal scale is required to study the impact of
nourishments and the natural variability of beach characteristics, of rips and of bar
morphology. For this purpose, ARGUS video cameras may be useful providing synoptic
information over the coastal zone (see appendix 2). As such, ARGUS cameras enable
observations of extreme events like dune erosion due to storm surges.

Detailed information on morphologic and hydrodynamic characteristics of the beach,
specific bars or rips, may be obtained from measurements by a vehicle like the WESP (see
appendix 2).

In addition local wave and current data may be derived from measurements with specific
instruments. COAST3D experience is given in Appendix 2.

Another possible measurement could concern the bed material across a coastal profile. It
may be interesting to find out if there is a difference in grainsize over a coastal profile. If it
turns out that coarser material is located nearer to the shoreline one could suggest that the
effectiveness of a nourishment is influenced by the used grainsize.

In addition to the information from observations, models may fill gaps in knowledge both in
space and in time. Model hindcasts generate synoptic information of recent and historic
developments; model forecasts may assist in estimating design alternatives. The type of
model to use is depending on the character and scale of the problem. Regarding the
information need in the Egmond case this leads to the following considerations.

8}
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Boundary conditions:
Time and money
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Nourishment behaviour on a time scale of years, may be studied by assuming along shore
average behaviour of bars. Two dimensional (2D) profile models seem appropriate for this
purpose.

Estimates of rip effects on the effectiveness of nourishments and swimmer safety, require a
more three dimensional (3D) approach on smaller time and space scales, using 3D field
models.

Beach dynamics and the study of storm surge effects on dune erosion ask for specific
models including processes in the *dry” part of the profile.

Appendix | depicts COAST3D experience with a range of profile and area models at the
present state-of art.

The analysis and interpretation of monitoring- and measurement data and of model results is
supported by several statistical techniques.

With respect to the nourishment problem in the Egmond example case, aggregation of
results is essential for evaluation and interpretation of measurements and model results.
Cubing of the profiles provides insight in redistribution of the nourished sand. Vertical
cubing —based on the definition of vertical boundaries- gives more information than
horizontal cubing. The latter method makes it hard to distinguish between movement of the
nourishment and offshore migrating bars.

Considerations on priorities

Apart from the availability of tools and knowledge a decision on an information strategy is
depending on available resources: time and money.

Considering the Egmond case, the Regional Directorate representing the regional CZ
Manager, has only limited budget available and will therefore be seeking best value for
money from these studies. Also there is limited time available for these studies. To ensure
efficient allocation of funds, priorities must be set in case not all required information may
be gathered first time round.

In general it is important to have indications of the relative value versus the relative cost of

the different tools or of different combinations of tools. Although presenting indications in

general terms is hardly possible, the following considerations seem of importance.

e  Observation of offshore wave characteristics often appears the bare minimum of
required measurement efforts, to provide boundary conditions for a model application.

e Detailed bathymetric measurements are essential to enable a satisfying calibration of the
present state-of-art of morphodynamic models.



4. TIDAL INLETS, RIVER- AND ESTUARY MOUTHS :
CASE STUDY

4.1 Teignmouth, UK :
example of a typical CZM case in an estuary mouth

Teignmouth is a popular holiday location situated at the mouth of the river Teign on the
South coast of England (see Fig. 4.1.1). Tourism and leisure represent a very important local
industry. The town has an active port located inside the estuary of the River Teign. and safe
navigation into the port must be maintained over the shifting outer sandbanks

Maintaining a safe navigation channel has been the subject of many studies in the past. All
the proposals studied over many years were eventually rejected because of cost. and it is
very unlikely that any scheme to stabilise the entrance channel and/or to increase available
depths could be justified today. in terms of its commercial viability.

Nevertheless, as a purely hypothetical case for the purposes of the COAST3D project, we
will imagine that the port authority today wishes to investigate the commercial viability of
providing access for vessels of greater draft. Any such investigation would necessarily have
two main components:

In order to satisfy its shareholders, the port authority would have

e to determine the most cost-cffective way of providing and maintaining a deeper
approach channel.

In order to satisfy the planning authorities and other interested organisations, the port

authority would have

e to demonstrate that the deeper approach channel and its associated maintenance system
would not adversely affect other interests.

—_— In order to answer qucstjc_ms from its shar_eholders and frorp the planning _authm.-iu'esv the
should be nsed  POTL authority would wish to commission certain studies. possibly including field
wiEy »  measurements, data analysis. and modelling
o  what studies are recommended and and how could these studies be justified ?
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Figure 4.1.1a Geographical location Teignmouth Figure 4.1.1b Aerial photo Teighnmouth
(Copyright South West Walter)

4.2 Context of the problem

4.2.1 Socio-economic system

Coastal Zone Management at Teignmouth is a complex web of interacting issues. The
development and management of the estuary mouth affects the following interests and
functions :

th
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Safety against flooding

About 20 hectares of the town of Teignmouth is built upon the geological spit which partly
closes off the entrance to the estuary of the River Teign (Fig. 4.1.1). This relatively low
lving land contains very many houses, shops, hotels and leisure and tourism facilities, as
well as many of the service industries for the harbour and fishing fleet. On its scaward side,
the continuous seawall (last upgraded in 1977) protects the low lying land against flooding
by wave overtopping during high tides and strong casterly gales. The seawall (Fig. 4.2.1)
also gives protection against erosion. The seawall is fronted by the sand and shingle beach,
and changes to the beach profile could alter the effectiveness of the seawall in limiting wave
overtopping. Flooding can also occur from the estuary side, due to overflow during
exceptionally high tides in the estuary. Low flood walls around the harbour areca provide
some prolection against this type of flooding. Flooding at Sheldon could also occur during
high tides in the estuary.

Teignmouth has functioned as a harbour for at least a 1000 years. and many of its buildings
are several hundred years old, particularly some of the houses and inns along the west-facing
shoreline of the geological spit which partly encloses the estuary entrance. This area is prone
to flooding during exceptionally high tides in the estuary, and flood defence walls are
necessary to protect the historic buildings and neighbourhoods.

Navigation and harbour

Navigational access into the Teign estuary, for commercial vessels, fishing vessels and
pleasure craft. is controlled by the available water depths in the complex arca of bars, banks
and channels just outside the estuary entrance. As mentioned earlier, the banks and bars are
constantly changing, and numerous studies have been carried out over the years to try to
understand these movements, and to devise schemes to try to stabilise the entrance channel.
None of these schemes has ever been implemented, and at present the channel depth is
maintained by drag-dredging almost every day of the year. The channel location however
continues to vary. Any shoreline management schemes suggested in the SMP (Shoreline
Management Plan) should clearly not reduce available water depths, or increase the
instability of the entrance channel.

The commercial docks are located on the north bank of the Teign estuary, on the outside of
a sharp bend where the main channel is diverted southward by the presence of the geological
spit which partly closes off the entrance to the estuary. The docks and their supporting
services provide an important local industry. The docks are located on relatively low lying
land, which could be flooded during exceptionally high tides in the estuary.

Transport and infrastructure

The main line railway from London to South Devon and Cornwall via Exeter runs along the
coastal margin from Exeter to Teignmouth. where it turns inland to run along the north shore
of the Teign estuary up to Newton Abbott. From Dawlish Warren (at the mouth of the Exe
estuary) to Teignmouth the railway line is protected by massive scawalls. In the Dawlish
area conslant maintenance and repairs to the seawall arc necessary, but in the Teignmouth
arca the Brunel Seawall is in relatively good condition. Along much of its length the seawall
is fronted by the sand and shingle beach, and changes in beach profile could affect the
stability of the seawall and its ability to protect the railway line.

Recreation

Teignmouth is a popular location both for beach users (walkers and bathers) and for water
sports users (sailing, powerboats and jet skis). Beach usage takes place both on the main
seafront and on the estuary shorelines. For all these users the quality of the beach and of the
coastal and estuarine waters is an important consideration in their decision to visit
Teignmouth rather than any of the adjacent resorts. Tourism and leisure represent a very
important local industry.

26



4.2.2

Guidelines on the selection of CZM Tools

The South West Coast Path is a popular hiking trail passing through Teignmouth.

Again the main issue here is protection of the shoreline against erosion. It is more of an
issue to the south of the Ness headland, where there is no man-made protection of the
relatively soft cliffs, along the top of which the Coast Path is routed. It is obviously
undesirable to carry out any works in the arca which would accelerate the erosion of these
cliffs. To the north of Teignmouth the path is protected by the Brunel Seawall.

Fisheries
Shellfish industry in the river Teign must not be affected adversely.

Deposit of materials at sea
Sewage from Teignmouth and Shaldon is disposed of through a long sea outfall into Lyme
Bay. The effectiveness of that outfall must not be reduced

Physical system

Location
The town of Teignmouth lies on the south coast of the county of Devon in South West
England. It has a busy commercial port and local fishing fleet, and is a popular location both
for beach users and for water sports. The town is on the western edge of Lyme Bay. and the
shoreline faces cast south east into the English Channel, and is largely protected from
Atlantic storms by various headlands to the south. Like many other beaches in south west
England and in Wales, the beach at Teignmouth is contained between two headlands. To the
north, longshore sediment supply is blocked by a prominent headland “The Parson and
Clerk’. About 2% kilometres to the south is the estuary of the River Teign. which flows out
hard against a further prominent headland, “The Ness’. The location of Teignmouth is
shown in Figure 4.1.1.

Figure 4.2.1. Sea wall at Teighnmouth

Along its full length the beach at Teignmouth is backed by a seawall: over the northern 1'%
km this is the Brunel Seawall. which supports the main railway line into South Devon and
Cornwall, and prevents further erosion of the relatively soft cliffs. Part way along this
seawall is Sprey Point, where a section of the seawall protrudes beyond Mean Water Level
and provides some interruption to the natural sediment transport re gime. Along the southern
part of the beach the seawall protects the town of Teignmouth from coast erosion and
flooding by the sea (Fig. 4.2.1).
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The present seawall was constructed in 1977: at its southern end the secawall terminates at
Denn Point, but the beach continues for a short distance to form a spit which partly closes
off the entrance to the Teign estuary and the Harbour quays

The estuary of the River Teign extends upstream to Newton Abbott, about 7km due west of
Teignmouth. River discharges are very low in summer, but typically reach a peak of about
100 cumecs in Autumn and Winter. The estuary has extensive intertidal mudflats. and is
typically about 500 metres wide at High Water, except at the entrance which is only about
150 metres wide.

As a result of the interaction between estuary processes and coastal processes, there are a
number of bars and banks on the seaward side of the entrance into the Teign estuary. These
bars and banks are constantly changing, and Teignmouth’s beach and estuary system have
been the subject of considerable interest since as early as the mid 19th century. One such
early hydrographic survey of the arca was made by Spratt (1856). who documented cyclic
movements of the bars in the estuary mouth. This theme was later taken up by Craig-Smith
(1970) and Robinson (1975) who monitored bar movements at the entrance to the harbour
for 10 years to establish the cyclic nature of the process.

Waves, tides and currents

The mean tidal range at Teignmouth is 1.7m on Neaps and 4.2m on Springs, Tidal currents
at a location 1km offshore do not generally exceed about 0.2-0.3 m/s. However in the
entrance to the estuary, off Denn Point, tidal current speeds typically reach 2nv/s, 0.3 m
above the bed, close to mid-flood and mid-ebb.

As a result of the strong flows, tidal flow patterns close inshore are quite complex. At
the beginning of the ebb, the stream flows out past Denn Point and then swings north
eastward to join the anticlockwise circulation in the western part of Lyme Bay. This
current increases during the second quarter, but changes direction slightly during the
3™ and 4" quarter, tending to hug the south side of the estuary mouth. This occurs as
the tidal stream in Lyme Bay reverses in direction, which happens at about 2 hours
before Low Water. During the first half of the flood, the flow in this part of Lyme Bay
is to the south, and during this time the flood current into the estuary builds in speed.
Approximately 2 hours before HW, the current in Lyme Bay again reverses in
direction, and causes an eddy to form behind the Ness headland. Flow velocities of
Denn Point are generally less on the flood than on the ebb, although Robinson(1975)
still reported values of up to 2.2m/s at mid tide on the flood. The result of the flood
tide eddy is that there is a more southerly flow just off the Denn beach than northerly
flow, and this residual current maintains the flood channel which exists between
Spratt Sand and the Denn beach.

The location of Teignmouth, and the orientation of the shoreline relative to the prevailing
winds, mean that the largest waves result from strong easterly gales. However such winds are
rather infrequent, Fig.4. and significant waves greater than 0.5m typically occur for less than
10% of the year. For the rest of the time there can be low swell activity at the site.

Sediment transport and beach morphology

To the north of the estuary mouth and its associated bars, Teignmouth beach generally has a
relatively flat dissipative low tide terrace (slope less than 1%), and a steep reflective upper
beach (slope about 12%). The low tide terrace extends approximately up to Mcan Low
Water, and often has a shallow bar. On the lower beach, and further offshore, sediments are
generally fine sands, with a median diameter of about 0.2mm. On the upper beach, the
sediment is mainly coarse sand, diameter 0.4mm, with some shingle also present. The beach
in this area is groyned, and the predominant direction of sediment transport is south
westward, presumably as a result of longshore currents generated by waves from the cast
Near to the estuary mouth and its associated bars both the morphology and the sediment
transport patterns are much more complex. Reference has already been made to the cyclic
movement of the bars and banks in this area, which appears to be the result of interactions
between the regular effects of tidal currents and the intermittent effect of storm waves.
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Tthe Ness Pole protrudes from the Ness headland, while the Outer Pole forms further
to the north. Inshore of this, the Inner Pole forms which becomes the Horseshoe Bank
closer in. It is these Poles which are suggested by Spratt (1856) and Robinson (1975)
to move in a cyclic pattern. A further bar between the estuary and the beach, known as
Spratt Sand, appears to be relatively stable. Observations by Robinson over a ten year
period suggested that it takes approximately 40 months for the complete cycle to
repeat itself.

Sediment tracer studies have been carried out in the past near the entrance to the
estuary by Robinson and by HR Wallingford to investigate the sediment movements in
the area. Both studies concluded that sediment transport on the Denn Beach, on the
northern flank of Spratt Sand, and in the low water channel between them, was south
westward towards the estuary entrance while on the southern flank of Spratt Sand the
transport was seaward. In the same siudy, HR also concluded that Teignmouth Beach
was basically fed with sediment from the south, presumably driven by strong northerly
currents during the late flood tide, especially when combined with waves from a
generally southerly direction. Having arrived on the beach, it was suggested that this
sediment was then re-worked south-westward by easterly waves, feeding the anti-
clockwise sediment circulation of the bars and banks at the estuary entrance. However
it is fair to say that the cyclic behaviour of the bars and banks is still not completely
understood.

4.2.3 Administrative system

Coastal policy
The UK has a very long and very varied coastline, and the management of that coastline is

carried out by a large number of organisations. In England and Wales responsibility for sea
defences lies with the Environment Agency, while responsibility for coast protection rests
with Local Government Authorities and landowners. The UK coastline also includes a large
number of river and estuary mouths, and a few tidal inlets. A high proportion of these
mouths and inlets contain ports or harbours, ranging from very large commercial ports (such
as Felixstowe in Suffolk) to small fishing or yachting harbours (such as Bude in Cornwall).
Some of these harbours are owned by the Local Authorities, but mostly they are owned by
private or public companies. As well as the jetties and quays, the Port or Harbour Authority
is also responsible for safe navigation into and out of the harbour, and therefore it carries
some responsibility for the management of the mouth of the estuary and the adjacent
coastline. At many of the UK estuaries there is either an inter-tidal or sub-tidal bar across
the mouth which hinders navigation. Most port or harbour authorities would like to be able
to increase available water depths across the bar, if it was economically viable. However the
bar often provides a pathway for longshore sediment transport on the adjacent coasts to
bypass the estuary mouth. Consequently any plans to increase navigation depths could have
an effect on the adjacent coasts, and any schemes such as beach nourishment on the adjacent
coast could have an effect on navigation depths.

Shoreline Management Plans (SMP)

Partly in order to resolve potential conflicts, and to maximise the co-operation between sea
defence authorities, coast protection authorities and port and harbour authorities (as well as
conservation and other bodies), Shoreline Management Plans have been developed which
cover the whole of the coastline of England and Wales. Each SMP covers a discrete length
of coastline, and its purpose is “to provide a large-scale assessment of the risks associated
with coastal processes and to present a policy framework to reduce these risks to people and
the developed and natural environment in a sustainable manner” (Shoreline Management
Plans, A guide for coastal defence authorities, MAFF, July 2000). Each SMP is developed
in partnership by the relevant authorities, and a major task is to identify constraints and
opportunities for both development and improved (or maintained) flood defence and coast
protection.
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For example, materials dredged from the entrance channel to a harbour may provide the
opportunity for beach nourishment on the adjacent coast. Each SMP delivers a policy which
is unique to that length of coastline, but lies within the national strategy to reduce the risks
of flooding and to discourage inappropriate development in areas at risk from flooding or
coastal erosion. Therefore, from each SMP different types of schemes (e.g. beach
nourishment, seawalls etc.) arise, which are then studied during the Strategic Planning stage,
and are finally detailed during the Scheme Design stage.

Considering the socio-economic context as depicted in 4.2.1, the Shoreline
Management Plan for Lyme Bay and South Devon (which includes the Teignmouth
area) has identified that the main coastal management issues at Teignmouth are:

e  To protect the developed areas of Teignmouth and Shaldon

e To maintain the main line railway link in its present location

o To maintain the continuity of the South West Coast Path

e To not impinge on navigational access in the Teign estuary

o To protect the docks at Teignmouth

e To ensure that the Teign shellfish industry is not affected adversely

o To maintain bathing beach quality

o Toprotect listed buildings at risk and conservation areas.

Coastal Zone Management at Teignmouth is a complex web of interacting issues. Any
improvement suggested in respect of any one issue has to be examined in the context of the
possible effects on all the other issues. This is likely to be the case for CZM in almost all
tidal inlets and river and estuary mouths.

Methods of improving the entrance to Teignmouth have been studied many times. The
earliest was in 1838 when the famous civil engineer John Rennie submitted a report to
‘The Chairman and Commissioners for Maintaining and Improving the Port of
Teignmouth’, in which he described:

“FIRST
The history of the Port of Teignmouth and the possible causes of its
formation.

SECONDLY
Its present state together with the various tides, currents, winds and
soundings, and the present defects.

THIRDLY
The most advisable plan for removing them together with an estimate of the
expense.”’

Rennie identified the main problem as a bar which is formed opposite the mouth of the
river when easterly gales prevail, and he recommended that “a breakwater jetty
should be projected from near the southern extremity of the Den in a direction SE. It
should be approximately 150 vards in length and reach 2-3 feet above high water at
springs.”

Needless to say, the breakwater was never constructed, but several other studies were
carried out over the years, and in 1970 studies were commissioned to investigate the
commercial viability of providing for vessels with a greater draft. This would mean
that the depth along the approach channel would have to be greater, and also that the
depth at the quayside would have to be increased.
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On the basis of physical model studies, the construction of a iraining wall was
suggested to stabilise the approach channel. This would have been 500 metres long, in
a direction due east from the southern tip of the Denn.

All the proposals studied over many years were eventually rejected because of cost,
and it is very unlikely that any scheme to stabilise the entrance channel and/or to
increase available depths could be justified today, in terms of its commercial viability.

Present practice

The present system of maintaining depths along the approach route is by dredging almost
every day of the year. Sand is dragged from the high points of the channel, where it crosses
the outer sand bank system, and is deposited away from the channel. This system was
adopted about 3 years ago, and the harbour master thinks that it is more effective than the
old bucket dredger that it replaced. Nevertheless, ships have gone aground twice during the
time of the COAST3D observations.

Dimensions of the problem within its context

The CZM context of the problem

° to provide and maintain a deeper approach channel to Teignmouth harbour at a most
cost effective way,

indicates the need to take account of many other interests as well. At Teignmouth, the

planning authorities would probably insist that consideration should be given to the effects

of any channel maintenance proposal on:

° the adjacent beach. The beach is an important resource for the town’s holiday resort
businesses, and must be maintained sandy, unpolluted and attractive.

° flooding. Flooding of low-lying parts of the town has occurred in the past, and
remedial action has been taken. The risk of flooding must not be increased.

° safe disposal of sewage to sea. Sewage from Teignmouth and Shaldon is disposed of
through a long sea outfall. The effectiveness of that outfall must not be reduced.

The cyclic movements of sandbars and -banks in the estuary mouth, appear to be a dominant
physical feature in relation to characteristics of the navigation channel.
The time scale of a complete cycle is estimated to be approximately 40 months.

Beach characteristics representing its value for recreation are the typical beach width and
average grainsize of coarse sands (0.4mm).

Risk of flooding is strongly related to typical peak discharges of the river Teign of 100
cumsecs during Autumn and Winter, and to extreme wave conditions.

The estuary has extensive intertidal mudflats with a typical width of 500 m at High Water,
except at the entrance which is only 125 m wide.

Important feature is the sea wall.

The relevant context from a coastal management perspective, is covered by the Shoreline
Management Plan (SMP) for Lyme Bay and South Devon (which includes the Teignmouth
area). Any scheme for maintenance and deepening of the navigation channel will have to
take account of the co-herent set of management objectives according to the SMP.

For the purpose of the COAST3D example case

e (o provide and maintain a deeper navigation channel

it is assumed to focus on the following additional objectives according to the SMP :

e To maintain bathing beach quality

o To protect the developed areas of Teignmouth and Shaldon

The SMP does not mention an explicit objective related to sewage disposal.
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The Shoreline Management Plan does indicate objectives.

Standards for normative parameters and dimensions of a potential scheme (so called design
parameters or quantifiable coastal state indicators) will have to be developed during the
(Strategic) Planning stage: the first step in the following process of determining the
information need.

All the proposals studied over many years were eventually rejected because of cost.
Commercial viability of any scheme obviously appears to be normative.

Information need

Starting from the general objectives derived in 4.3, the coastal manager has to develop
operational, quantitative objectives related to the specific problem: the general objective
needs to be specified in terms of quantitative design parameters.

Once the design parameters are established, the next step is to seek information on the
behaviour of the design parameters in past, present as well as future.

Considering the COAST3D-example-case at Teignmouth the available information on
context and dimensions of the problem (4.2 and 4.3) indicates that —at this stage of analysis-
no specific design parameters have been established vet.

For the sake of the example-case focussing on physical characteristes only, the definition of
the necessary design parameters will require information on the parameters and scales as
mentioned under physical dimensions in 4.3.

Information strategy

In order to answer questions from its shareholders and from the planning authorities, the
port authority would wish to commission certain studies, possibly including field
measurements, data analysis, and modelling. The optimal strategy to obtain the required
information is depending on boundary conditions related to available resources (time,
money, expert knowledge and tools).

Available tools

Available expert knowledge and available CZM tools determine the actual strategy to
follow. Each technical CZM tool as described in 2.2, may contribute to the example case of
Teignmouth. For each tool the potential contribution will be illustrated in the following
subsections, based on COAST3D experience and — results

Dimensions and cyclic behaviour of the sandbars in the estuary mouth so far have been
documented on the basis of some scattered historic echo-sounding information and
qualitative information from photographs by the harbour master. Any additional information
sources need attention.

Historic time series of waves and discharge data of the river Teign are essential to establish
design parameters related to flood protection. The same accounts for historic data on beach
characteristics to establish beach recreation parameters.

Information on actual rates of morphodynamic change may be derived from bathymetric
monitoring; a traditional method is echo sounding by boat, resulting in data with a specified
spatial and temporal density. A method offering continuous and synoptic information on
sandbank and beach characteristics is an ARGUS video-system. (cf. appendix 2).
Hydrodynamic boundary conditions may be derived from a range of possible wave- and
current instruments. Synoptic wave information is provided by e.g. an X-band radar system
(cf. appendix 2).
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To determine the optimum numbers and optimum positions of various monitoring
instruments, the use of models is advised (sce below).

Time- or space specific information on hydrodynamic or morphodynamic characteristics
may require specific measurements. Considering the navigation channel and features of the
beach, examples are (cf. appendix 2) :

observations of current gradients inside and around the channel, bed characteristics in the
channel, wave gradients onto the beach etc.

Analysis of the temporal and spatial behaviour of the area of interest may strongly benefit
from the use of models. Basic requirement: the model is able to reproduce the defined
characteristic parameters at a satisfying level of accuracy. In any case. models used in only a
diagnostic mode are helpful instruments for interpretation purposes.

Considering the typical 3D character of phenomena related to the case of deepening and
maintaining a navigation channel, coastal area models seem most appropriate (cf. Appendix

1.

The analysis and interpretation of monitoring- and measurement data and of model results is
supported by several statistical techniques. To facilitate an objective interpretation and
comparison of results from different model concepts statistical indices have been applied.
The actual development of new, and use of existing objective model performance indices
and testing on such a broad range of models is a distinct result of the COAST3D project and
a promising step in model evaluation. The so-called Brier-Skill index proved to be
particularly promising.

Considerations on priorities

Apart from the availability of tools and knowledge a decison on an information strategy is
depending on available resources; time and money.

Since the proposal in the Teignmouth case study would be rather speculative, it is likely that
the port authority would have only a limited budget available for these studies. The port
authority would therefore be seeking best value for money from the studies. Also, it is likely
that there would be only a limited time available for the studies: typically this could be as
little as 6-9 months, but possibly the port authority could be persuaded to extend this to
about 18 months.

These practical boundary conditions lead to the following considerations with regard to the
setting of priorities.

In general it is important to have indications of the relative value versus the relative cost of
the different tools or of different combinations of tools. However, presenting indications in
general terms is hardly possible as the different considerations most often are very case-
specific.

Nevertheless, regarding the relative value of monitoring - and measuerment data in

combination with modelling, the following considerations seem of importance:

e minimum requirements to drive an hydrodynamic or morphodynamic model are data on
bathymetry and on boundary conditions on flow and waves (preferrably from
measurements, otherwise from a regional model)

e minimum instrumentation for calibration of the present state-of-art models in a complex
environment like Teignmouth, involve
a wave buoy offshore, a tide gauge in open sea, 2 current meters inshore, and a wind
gauge;

e improvement of calibration results may be achieved by adding
additional two current meters offshore and a tide gauge in the estuary;

e maximum calibration results require addition of
an inshore wave gauge, two more current meters inshore, measurements of sediment
sizes (esp. in region of interest) and of bedforms (roughness).

[¥5]
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GUIDELINES ON CZM COMMUNICATION PROCESS

Introduction

Application of the guidelines on a systematic CZM information analysis illustrated in the
previous chapters, involves a frequent communication between CZ managers and specialists
at different levels. The success of the information analysis is strongly depending on the
quality of the communication process. Based on experience of the COAST3D project, some
general guidelines on this CZM communication process may be derived.

Coastal managers can call upon specialists during different phases of the information
analysis and for different purposes: for system state descriptions, intervention development,
impact assessment or reduction of uncertainties. Required specialist knowledge may be
gathered through studies or developed in research projects. Thus, the most challenging
objective of the research project COAST3D -from a coastal manager's point of view- has
been the goal: 'to deliver validated modelling tools, and methodologies for their use, in a
form suitable for coastal management'. A challenging objective in the sense that -although
applied research programs are often granted based on practical relevance- only a few of
previous research projects on coastal behaviour have actually attempted to translate the
gained knowledge into coastal management guidelines, and often with limited success. The
EU demonstration projects on Integrated Coastal Zone Management ICZM (EU.1999), for
example, have signalled this problem and identified some of the causes: (-) the lack of
consideration/contact with potential customers for the research results and an assessment of
their needs at an early stage; (-) an unwillingness among academics to consider practical and
workable approaches in applying science to ‘simple’ situations.

Against this background, governmental agencies -end users participating within the
COAST3D project- from the onset of COAST3D have continuously stimulated modellers
and experimenters to demonstrate the usefulness of their tools for CZM. Contrary to the
conclusions of (EU,1999), this process has identified as a basic problem: (-) the formulation
by coastal managers of questions that unambiguously lead to answers covering the actual
information need.

The opposing views suggest that the translation of specialist knowledge to coastal
management is a non-trivial problem. Finding a methodology to handle this problem has
become a major challenge for COAST3D. The methodology for formulation of the
information need described in Chapter 2 describes only part of the problem. Another aspect
is the improvement of the communication between specialists and end users.

A knowledge management problem

Coastal managers often feel that it is difficult to apply the results of research or studies to
policy formulation and practical management. The fact that researchers feel that on a
scientific level they have made significant progress suggests that the translation of results
may be a knowledge management problem. What do we mean by the term knowledge
management?
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POLANYI (1966) identified two different forms of knowledge capital: ‘tacit knowledge’
and ‘explicit knowledge’, the former being knowledge that is in a person’s mind (human
capital), the latter being some form of knowledge that has been made explicit (structural
capital), e.g. theories and models. Knowledge conversion may then take place between
similar and different forms of knowledge capital (see Fig. 5.2.1.a).This yields four
conversion types: human-human (socialisation), human-structural (externalisation),
structural-human (internalisation) and structural-structural (combination) (cf. NONAKA
AND TAKEUCHI, (1995)). Recall the example mentioned in Section 2.1 to illustrate. For a
specialist in coastal behaviour, structural capital might be a set of equations or a model that
better describes bar-behaviour under currents and waves (information about reality). For a
coastal manager, structural capital might be a decision recipe for the design of shore
nourishments (information for reality). The former knowledge capital may be used to
improve the latter. In practice such benefits of specialist knowledge are often not or hardly
recognised.

5.3 Framework for communication

Let us investigate knowledge transfer between coastal managers and specialists in more
generic terms. Coastal managers have a continuous need for information on the system
under their control. The general objective of CZM is to prevent and mitigate this problem.
Questions, expressing the information required by the coastal manager, may identify
problems to be solved by one or more specialists. These in turn may need to involve other
specialists to help solve sub-problems, etc. Each problem solver operates within a context
provided by the problem owner. The answers to the posed questions, apparently, do not
always help to solve the end users problem.

In the framework for communication the coastal manager, as an end user of specialist
knowledge, will by definition be a ‘generalist’ dealing with the system on a more aggregated
level than the *specialist’. The information transfer (both up and down) between these two
takes place by communication of questions and answers. Separating the communication of
assignments and of results, knowledge transfer between generalists and specialists is divided
into four elements (see Fig.5.2.1b):

(1) the problem and its owner at the higher level of aggregation,

(1) the downward communication of a request for information,

(1) the (sub)problem to be studied by the specialist, and

(1v) the upward communication of the answer to the generalist.

A mismatch between the elements IV and 1, in other words when the specialist answer does
not provide the information required to solve the generalist problem, is regarded to be
symptomatic for the ‘gap’ between generalists and specialists. This gap may in turn be
caused by mismatches between 1and 11 (the question does not match the problem), 11 and 1
(the study conducted does not match the question) and 111 and 1v (the answer given does not
match the objective of the study). In the interaction between generalists and specialists, the
four elements form a chain. Each mismatch carries over into the following elements where it
may trigger other mismatches. Mismatches may occur on one or more of three levels of
information: content (description of the wrong thing), form (description of the right thing
but in the wrong way) and intent (information useless in solving the end user’s problem) (cf.
(VANKONINGSVELD et al., in review)).

5.4 Problem analysis

During COAST3D these elements have been studied in more detail, to better understand
where and when mismatches occurred and by what mechanisms. Matching specialist
knowledge with CZM needs appeared to be a major difficulty. This seemed to be more
problematic for complex problems. It proved especially difficult to ask the right questions
when dealing with this type of problem.
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A general definition of ‘problem type’ may illustrate this. PERROW (1967) developed such a
definition by focussing attention on information and technology. He proposed to discern two
aspects in problems and the technology used to solve them: (1) the number of exceptions
and (2) the degree of definition of the procedures available to respond to these exceptions.
The first aspect is called ‘task variability’, the second ‘problem analysability’ (see Fig.
5.4.1). The problems of asking the right questions appeared to correlate especially with “ill-
defined’ problems.

Task variability

Some Mostly
exceptions exceptions
= Well defined Routine Technique
112
3|4
11l defined Handwork Non-routine

Figure 5.4.1. Technology classification (PERROW. 1967)

What goes wrong and why? Coastal managers, as consumers of specialist advice, usually
require information on aspects of coastal behaviour that they do not yet fully understand
(information about reality) and on ways to deal with this (information for reality) (cf. Fig
2.1.3 —end user’s state of knowledge).

Although coastal managers may have a clear view of reasons why they need specific
information (intent), a vision of the required content and form usually is much more vague.
Because the requirements for an end product are not known accurately beforehand,
specialists contracted to deliver the results, consequently find room for interpretation. On
the one hand this flexibility supports the innovative process. On the other hand it involves a
risk of results that mismatch the end users needs in terms of content, form and ultimately
intent.

However vague the vision of a coastal manager may seem, it is based on a sort of tacit
knowledge of the system. The tacit knowledge on ‘ill-defined” problems includes technical
and cognitive elements. The technical elements include e.g. concrete know-how, crafts, and
skills; the cognitive elements focus on so-called mental models (JOHNSON-LAIRD, 1983), in
which human beings create working models of the world by making and manipulating
analogies in their minds (realities and visions, ‘what is” and “what ought to be’). In the
COAST3D project it was observed that specialists, when given flexibility, are inclined to
give (technical) information on how, whar was done. It proved much harder to get
(cognitive) information on when to do what. Externalisation of (tacit) mental models in a
kind of mobilisation process is assumed to be a key factor in creating new knowledge
(NONAKA and TAKEUCHI, 1995). The communication process should be focussed on this
aspect. To enable practical implementation of this notion, the concepts of ‘hypothesis
networks” and ‘pilot applications’ have been developed for generalists and specialists
respectively.

5.5 Hypothesis networks vs. questions

In “ill-defined’ problems (PERROW, 1967), as often addressed in end-user oriented (coastal)
research projects, it appears hard -if not impossible- to formulate questions that
unambiguously lead to cognitive information in terms useful for coastal managers.
Converting ‘tacit’ knowledge on ‘ill-defined’ problems into questions (see Fig.5.5.1),
potentially crucial information apparently remains implicit. As POLANYI (1966) put it: “We
can know more than we can tell”. An important lesson learned in the COAST3D project was
that it is hard to ask questions about what you do not (yet) know.
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Figure 5.5.1: How to formulate a question that matches the problem?

The concept of ‘hypothesis networks’ does not attempt to formulate questions on what is not
known; instead it aims to formulate a coherent network of hypotheses reflecting what is
known (and what is assumed, e.g. to overcome uncertainties). A proposed procedure is to
interview e.g. coastal managers in order to ‘externalise’ the end user’s mental models. The
resulting hypotheses on how the system works and how it should be managed may then be
falsified or sharpened by either study or research. The most detailed level of the hypothesis
network may incorporate hypotheses requiring fundamental research. Instead of going
through the cumbersome process of formulating questions about parts of the otherwise tacit
mental model of the coastal manager, the specialist is confronted with the explicit mental
model. Hypothesis networks may then be used in support of asking the right questions and
asking these questions in the right way.

5.6 Pilot applications vs. answers

Specialists now can direct their creative potential directly to falsifying or sharpening one or
more of the presented hypotheses (easier internalisation). It seems wise for specialists to
select a hypothesis that is both within their range of capabilities and broadly expressed as
important by the end users. More detailed studies may be needed to do the job but the end
users are firstly interested in what the researcher can contribute to their mental model. Only
then will he be interested in the (un)certainty of this improvement. This is reflected in the
quote: ‘I don’t need your models, I need solutions to my problems’ mentioned in Section
1.3. When the results of a specialist study or research project succeed in falsifying or
sharpening one or more of the hypotheses in the hypothesis netwark, we state that those
results match the needs of the coastal zone manager who can identify with that particular
network. Needless to say that some hypotheses are more important than others. Establishing
the order of relevance, however, is far from trivial.

Externalisation
tacit knowledge

HI

Specialist

Figure 3 6.1: How to formulate an answer that matches the research or study?
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The problem now is how to get the specialists to externalise their mental models of how the
system works (see Fig.5.6.1). We found the implementation of pilot cases to be a promising
methodology. Considering a specified pilot case appeared to be the only way for specialists
to demonstrate how state-of-the-art knowledge can be applied in a practical situations. This
has several advantages. The ‘snapshot’ of what e.g. a model can do (see Fig.5.6.2), first of
all helps modellers to show how a model study should be set up and how the results can be
usefully interpreted. Secondly it will identify the (un)certainties in the model predictions.
This helps the modellers to identify strengths and weaknesses in their models and suggest
future improvements. Last but certainly not least, it helps the coastal managers to see how
the model can improve their understanding of the system (easier internalisation — see Section
5.2) (WALSTRA and VANKONINGSVELD, 2001).

- End users
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End user Practical
requirements capabilities

‘Snapshot evaluation”

Model New formulations

Improvementsy Practical Short-
suggestions comings

Modellers Scientists

Figure 5.6.2: Evaluation and end user oriented model development

In an ideal situation, a prediction of some of the relevant aspects of a case should be made at
the beginning of a study or research project, with the means then available, including
estimated (un)certainties. At the end of the project a similar prediction should be made with
the hopefully improved means. The achieved reduction of the uncertainties (or possibly their
improved estimation) could be a measure of the project’s success. On top of that, the pilot
case may be a significant, and not to be underestimated, binding and structuring factor
within the project (combination — see Section 5.2)(cf. DEVRIEND and VANKONINGSVELD,
2000). Projects structured around problems are expected to produce ‘end user results’,
whereas projects structured around disciplines are bound to produce “scientific results’.
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SUMMARY, DISCUSSION AND CONCLUSIONS

The COAST3D objective to deliver tools and methodologies in a form suitable for coastal
management has had distinct impact.

First of all by creating a notion of the necessity to consider explicitly the information need
of the coastal zone manager. The result of this notion has been the development of a
methodical approach to CZM information analysis. Guidelines to this approach illustrated
by applications on two cases, represent a framework to CZ managers for decisions on when
to use, what type of tools. Indications on how to use the tools are illustrated in the
appendices for the different tools applied during COAST3D.

Secondly, the notion of an existing gap between (science driven) research and (problem
driven) coastal zone management, has initiated a change in the way of thinking on this
subject. A frequent communication between CZ managers and specialists at different levels,
appears a primary condition to enable a systematic information analysis. Some general
guidelines on this CZM communication process have resulted from this notion.

The presented guidelines illustrate the potential role of specialists and researchers at
different levels, in the process of CZM. The success of the role seems to depend on a
threesome factors.

As a first factor is required a willingness to co-operate. The problem oriented information
need of coastal zone managers and science driven interests of researchers —at least at first
sight- very often may not comply. Bridging this gap requires co-operation of all participants
in the process.

A second factor of success appears the creation of an open atmosphere for discussions. In
the communication approach based on CZM hypothesis networks and pilot applications by
researchers, the rate of success will depend on the ability and willingness of a ‘vulnerable’
attitude of the participants. On one hand, coastal zone managers are invited to express
explicitly what -they think- they know and how they feel - intuitively or from experience-
on certain problems. On the other hand, specialists and researchers are invited to indicate
explicitly the current state-of-art of their tools. An open and ‘safe’ atmosphere , if necessary
including agreements on confidentiality of results, seems vital for the interaction process.

A third factor is the flexibility of the project planning and organisation. Coexistance in one
project, of problem driven- and science driven approaches may combine advantages of both;
the first essential to bridge the gap between coastal science and coastal management, the
latter essential for progress on the longer term. Research results may be translated directly to
end user requirements, analysis of the performance of different tools in pilot applications
may provide important clues for new research approaches. Both activities however, ask for a
flexible project planning enabling researchers to devote time to both.
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WL | Delft Hydraulics

Rotterdamseweg 185
postbus 177

2600 MH Delft
telefoon 015 285 85 85
telefax 015 285 85 82
e-mail info@wldelft.nl
internet www.wlidelft.nl

Rotterdamseweg 185

p-0. box 177

2600 MH Delft

The Netherlands
telephone +31 15 285 85 85
telefax +31 15 285 85 82
e-mail info@wildelft.nl
internet www.wldelft.nl
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