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Abstract

The threat of flooding is of great concern to maowuntries and significant resources are spent & de
with this threat. A better understanding of the irraiton of organizations responsible for flood coht
and their reasons for selecting certain modes argkts can help improve the decisions to allocate
resources in the fight against flooding. The fundatal question addressed in this paper is: “How to
identify the strategic capabilities of the floochtml domain?”

This question is addressed through engineering afew generic approach which utilizes two
methodologies of enterprise engineering disciphaenely DEMO and CBM in a hybrid fashion. This
approach is realized in the form of the SBCI-methdidch is an approach that allows the represemtatio
of the organization of the enterprise in termstsfdassential building blocks, in which it is possito
identify those building blocks which are of strategelevance.

We take the view that preferences for actions asth on their values and beliefs. An important imiss
piece in our knowledge of these preferences isratenstanding of their relevance and position in the
construction of the system that is suppose tozealiem. This paper uses a novel approach to degerm
these values and beliefs by determining them inigalation from the systems that need to realiwant,

by using principles from enterprise engineeringigitne and policy analysis paradigm. Hence instefad
interviewing decision makers and stakeholders witbhiganizations, as would be normal in policy
analysis, we extract the objectives by examinirg fiblicy documents. And structure them in terms of
strategic, business, and means objectives. Thgsetiobs are then mapped to the building blockthef
domain that is supposed to be responsible for tugicessful realization.

This information is useful for understanding floddmain organizations motivations, intent, and kel
actions, as well as for developing solutions tonteuthe threat of flooding.
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1 Introduction

This document serves as a Master Thesis (IN500i8)ept report, which is executed in IBM’s Global
Center of Excellence for Water Management. Theerantestablished in Amsterdam, the Netherlands in
response to the growing concerns over the climasage and its potential impact on low-lying coastal
regions. The center is drawing on IBM’s consultitgchnology and research expertise to help their
public sector clients worldwide to develop enhanpeediction and protection systems for low-lying
coastal areas and river deltas.

IBM Global Center of Excellence for Water Manageinfatuses on providing the Dutch government
and disaster control agencies with improved forogisand prediction models. It will draw upon IBM
expertise in smart sensors and utilize serious g@gtgichnology and 3D internet skills to createiséal
modeling and simulations. In the course of time, ¢bnter is focusing in providing additional inntiva
solutions relating to water management, which béllavailable to IBM clients worldwide.

1.1 Related work

This project builds upon the work of B.D.Mongulaielhshe did as part of her master thesis project in
IBM Global Center of Excellence for Water ManagemignAugust 2009. In her work she used the

DEMO methodology to generate enterprise ontologioaid control domain in the Netherlands.

These ontological models for the domain allowed IB8Klenter of Excellence for Water Management to
understand and visualize the enormous complexday ¢ists in the flood control domain as a restilt o

the multi-actor setting of the domain.

1.2 Research aim

The aim of this project is to the engineering ofagproach or a method which when applied wouldnallo
the identification and specification of the stratefpcus points of the whole flood control domamthe
Netherlands. This aim would have the effect of tingaa shared understanding among the actors and
stakeholders of the domain about the of the stimfegus points in the domain. For achieving tha aff

the project, theories and methodologies presetiteiield of enterprise engineering is utilized.

1.3 Research relevance

This research project is of relevance to both sakcend scientific worlds with each having theirrow

gains. Societal world is here represented by IBM water agencies while the scientific world is the

Technical Informatics faculty of TU-Delft.

IBM

e Summarize & quantify domain complexity and identtig strategic focus areas.

e Analyze the effectiveness of their innovative siolus relevant to the strategic focus areas of domai
independent of the operational & implementatiorelaletails.

e Understand the position and connection of CBM mattagy of IBM with respect to DEMO.

Water agencies

e Visualize their organizations position and conttitw in the domain with respect to other involved
actors for the purpose of improving the inter/irdrganizational cooperation.

e Evaluate their organizational performance in teahstrategic objectives set out for the whole @& th
domain.

e A shared understanding and conceptualization oftitategic focus areas of the domain.
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e Level of compatibility between DEMO(Design & Engerang Methodology for Organizations) as
language developed in the academic environmenCa&M of IBM build in business environment

e Obtain a proof of concept on the effectiveness mtblogical models and enterprise engineering
discipline in aiding the evaluation and reversexdsadization of organizational operations and
construction.

1.4 Intended audiences

This thesis work aims at addressing two differemhmunities of audiences. The first one is the water
managers whose organizations are directly involaatie flood control operations. The second islihe
architects and consultants.

Primarily both of the mentioned communities of aumties benefit from this work, because they get a
realization of what are the essential building kiof the domain and they get to know where the
strategic focus areas of the domain lay.

Secondly to water managers the models of the doanaated in this project, offers them global oatlor

a helicopter view of the domain, in which they wileé to locate and observe their own, and other
organizations position and contribution to the dimmand under where the strategic areas of the oloma
lay.

As for the IT architects and consultants who are subject matter experts of the flood domain, these
models in effect compensates to some degree forldok of subject matter expertise when they aesH
starters in the domain. Additionally this groupaatsbtains a new method of modeling with which they
can augment their toolbox of methods and technithetshey use in their profession.

1.5 Document outline

This document contains eight chapters in totalsTdfiapter includes the introduction in which atbrie
description of the main aspects of the researgiven. The important chapters of which include ¢bap
4,5 and 6 are provided with a recapitulation sectio which the most important points discussed and
presented in that chapter gets comes back in sumedafashion. This style is adopted to ease the
readability and avoid a lengthy conclusion section.

Chapter 2 includes the information relating to slie¢-up of the research. In it a description of rieén
steps through which the main goal of the project fgsmulated, along with the research scope,
organization and process is given. Chapter 3 imdud contextual conceptualization of the practical
world (i.e. flood control domain in the Netherlahdisr which this research is conducted. The contént
this chapter allows the reader of the documentnetstand the environment and the context around
which the research is conducté&hapter 4 chapter describes a theoretical invizatioon of the modeling
methodologies and their underlying theories alorgciv this research is organized which includes
enterprise engineering as the discipline and DEMI@ @BM as two of its modeling methodologies.
Chapter 5 describes the how inventarization oftlie¢hodologies in chapter 4 got led to the realiratf
new modeling approach. Chapter 6 describes thdigahapplication of this modeling approach in the
flood control domain. Chapter 7 describes an evanaf the main objectives of the proje&tinally,
chapter 8 wraps up the document by a conclusiorrec@mmendation for future research.



2 Research Design

This chapter is intended to describe the processigin which the main goal of the project is fornieta
The first step in formulation of the project goaasmthe forming of the problem statement. Basechen t
problem statement, a general research questicgrissed which gets further delimited into concretibs
questions. The answers to each one of the ressaizigjuestions will eventually form the individual
objectives of the project. Generalization of thembividual objectives forms the main project gokthe
project goal gets further sharpened through spetifin of the project scope. Figure lillustrates th
design process of this research, which is goingetexplained step by step in the coming paragraphs
this chapter.

‘ Probleem statement

l

‘ Research question

! y
( Research question 1 ] ( Research question 2
& b
{ Project objectieve 1 Project objectieve 2
[ ~wr <=7 Project goal 1

Figure 1 Research design

2.1 Problem statement

The constant fight of the Dutch against the watervhich they are worldwide famous is largely a
consequence of her geographic location, being édcat the delta of three major rivers (Rhine, Meuse
and Scheldt). This implies that flood risks forrthare enormous. It is therefore vital that theysider
their coastal and river defenses vital and keemthe the highest quality, which are being consyantl
improved using new solutions. But, since the Hamie Katrina in 2005 the Dutch have come to the
realization that they cannot continue to rely fogit safety against water only through protectikigsical
measures like building stronger defenses, highkesdand increased drainage to withstand the flood
prone threats. Instead, a far more sustainableapprin flood control domains is needed to safed)thee
natural functioning of their wetlands, coasts, rvand delta’s.

Sustainable flood management does not only inchldesical and technicalreventionand protection
measures but as well, a variety of long- and stesrh strategic measures, which will brings about an
effectiveresponseandrecoverymeasures against flood events. It applies inqaddr to extreme events,
where the force of water exceeds the strength efgqutionary measures and brings into the floodescen
disaster management actors such as medical, fitetner relief agencies. This means thaérational
managemenof activities before, during and after a flood mivis of crucial importance for the reduction
of the flood hazards. Recent extreme flood evdiks, those of Central European floods of 2010[2]
revealed that a far more comprehensive approacthvwhiantifies the activities of all flood contraitars
with respect to each other in combination with testbgical innovations is the only way forward todsr
an effective flood risk management.



The presence of such issues raises a number ioatiguestions such as: Does the water managers
realize implications for their tasks and objectiveghe face of climate change related flooding? If
so, are they able to react in a timely and adeguatanner? What constitute the organizational and
institutional barriers to implement a certain pregw flood control schemes?

Based on the presence the above mentioned questimngroblem statement of this research can be
stated as follows: One of the tools which can diyecontribute towards a comprehensive approach in
combating the flooding in &imely and adequatelyanner is availability of models which will allow
water managers to rapidly and concisely, identifg strategically important focus areas of the flood
control domain, independent of organizational bautied.

2.2  Research question

The interest of the IBM’'s Global Centre for Excalte for Water Management in this project lies in
understanding the areas where strategic focugjisresl or needed by the water agencies. This isgbar
IBM's global interest in acquiring a comprehensisguctured and strategic understanding of thedfloo
control domain, so that they can provide innovasetutions for improving the overall structure bét
underlying business processes within the floodrcbdibmain.

Based on the problem statement and the interei@Mfas theproblem ownerthe following research
guestion is formulated:

“How to identify, specifies and represent the stgit focus areas (at enterprise level) in the flood
control domain in the Netherlands?”

Since the above thesis question is too abstraigrive a concrete project goal from it, it is delited into
the following discrete sub-questions:
1 What are the essential building blocks of the fleaodtrol domain?

2 Among these essential building blocks, which onghaim is of the relevance to the strategic
objectives of the flood control domain?
The above mentioned sub-questions hold the constddi being independent of the organizational
boundaries of the domain actors and the implemientdetails.

2.3  Project objective
From the above thesis questions, the following @bje got proclaimed for this project:

“The engineering of an approach, which allows idfication, specification and representation of the
strategic focus areas of the flood control domaimhie Netherlands.”

This objective would constitute the followings soibjectives which would lead to providing answens fo
the first and second sub-questions of the research:

1. Engineering of a generic approach, which allowsfifieation, specification and representation of
essential building blocks of a domain; such th& sftrategic focus areas of a domain can be
specified in terms of these building blocks.

2. The application of this approach in the flood cohttomain in the Netherlands with the aim of
understanding where the strategic focus areas lay.
The above mentioned objectives when achieved wimnld a comprehensive framework, which firstly
allows the water managers to view and understamdttiategic focus points in flood control domaiml an
align their own organizations strategy to thattef tvhole domain. Secondly it allows IBM to undensta
the focus areas of its current and potential futlients in the water domain.



2.4  Design requirements
The successful realization of innovative initiavim the form of a successful enterprise is a rathe
complex issue. According to numerous studiesprdven that less than ten percent of strategi@tnies
are implemented successfully, which is a very allagrfigure. The reason for this low figure is theowg
or absence of a concrete design requirements. fonerdefore starting the design process whiclnés t
nature of this project, it is imperative to invenite the tools and methodologies, which will aidiesign
process. This steps is considered to be one of cnasial one in the system development process.
For this project in order to meet the objectiveshef project which is a componentized represemtgtd
enterprise level) of a domain it is required tocifyethe properties of the models which will ultitely
aid in fulfillment of these objectives. The desigiterions for the models of this research work are

e Functional design, which represents the behavimadels of the system in terms of input and

output.
e Constructional design, which represents the cocistmal model of the system in terms of
relationships of system elements with each other.

These two aspects together will form a completendge of the domain at highest abstraction level
possible for the purpose of this research. Theiplise and methodologies used to obtain the require
models are explained in chapter 4.

2.5 Project scope

The objective of the project was primarily estaidid in accordance with the interest of the problem
owner which for this project is IBM’'s Global Centafr Excellence for Water Management. These in turn
steer the overall direction project process.

Geographical: The country which has been studied during the yaiglphase is the Netherlands.
Although the concept (safety-chain approach) usedescribe the flood management domain is widely
used internationally. Safety-chain-approach is @&xeld in chapter two of this report.

Organizational: In this project, only the agencies and organiretiinvolved in flood management
domain in the Netherland is understudy. The infti@us lies in understanding the essence of cort&iru
and operation of these organizations using - wiHMD designed — ontological models. Rijkswaterstaat
and water-board Delfland are contacted in persogaia insight into their roles in flood management
related issues.

Methodological: Enterprise engineering is the discipline whoseqipies and methodologies steered the
execution of this project. Two methodologies instlield namely DEMO (Design and Engineering
Methodology for organization) and CBM (ComponentsiBess Model) of IBM are the chosen
methodologies for this project. The usage of pples and techniques of theses methodologies in
combination with each other are the main tools thittowed the fulfillment the project objectives. |
addition to these methodologies some other tooth sas objective-tree method of policy analysis
paradigm [19] is used to specify the objectives dionunder study.

The extent to which these DEMO and CBM methodolegie used in this project is as follows

DEMO methodology was used in the previous proj@mt¢logy of Flood Control Domain [3]) upon
which this project builds hence it is an inheritegtthodology. The ontological models (made with
DEMO)available for of flood control domain used yrnthree DEMO aspect models namely the
Construction Model, the Process Model and the S#aigel, Action model is not yet implemented.
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A detailed explanation of these methodologies és@nted in chapter 4 of this document.

2.6  Project organization

The project was supervised by two supervisors foora from the Delft University of Technology and
another from IBM’s Global Center of Excellence ¥ater Management. The project is executed by a
master student from the Delft University of Teclogyl. The project deliverables was be reviewed by
each supervisor, to insure the required qualitytier total output of the project. Supervisor froBMI
was responsible for the availability of requiredaerces for project and feed-back on usability and
organization related aspects of the project. Wtiike supervisor from Delft University of Technology
provided the required feed-back on theoretical sgidntific aspects of the deliverables. Projectat@
made sure the successful completion of projecstaskl deliverables on schedule. Working locatios wa
determined on an ad-hoc basis. The main workingtioe will be IBM Global Center of Excellence for
Water Management in Amsterdam.



2.7 Recapitulation
Since the Hurricane Katrina in 2005, the Dutch hemme to the realization that they cannot contitoue
rely for their safety against water only by proteetphysical measures like building stronger defens
higher dikes and increased drainage to withstaadltiod prone threats. Instead, a far more sudina
approach in flood control domain is needed to saedjthe natural functioning of wetland, coastgns
and delta’s. This problem statement has led tonthmn question in this research which is got forrrada
as followed:

“How to identify, specifies and represent the st focus areas (at enterprise level) in the flood

control domain in the Netherlands?”

The main research question is delineated intodtewing sub-question.

1 What are the essential building blocks of the floodtrol domain?

2 Among these essential building blocks, which oredrthe relevance to the strategic objectives

of the flood control domain?

From the above questions, the following objectivaswroclaimed for this project:
“The engineering of an approach, which allows idfication, specification and representation of the
strategic focus areas of the flood control domainhie Netherlands.”
This objective would constitute the followings soifijectives:

1. Engineering of a generic approach or method, whkiltbws identification, specification and
representation of essential building blocks of andim; such that the strategic focus areas of a
domain can be specified in terms of these buildilogks.

2. The application of this approach in the flood cohttomain in the Netherlands with the aim of
understanding where the strategic focus areas lay.

The above mentioned objectives form a frameworkctviirstly allows the water managers to identify
the strategic focus points in flood control domai align their own organizations strategy to tifahe
whole domain. Secondly it allows IBM to understambdere the focus areas of its current and future
potential clients in the water domain. Figure 2igizes this whole design process.

-~

Probleem statement

h 4
Research question

How to identify strategic capabilities (at entergeilevel) in the flood management
domain in the Netherlands?”

' '

Research question 2 {
f

Research question 1

What are the essential building blocks of the floodtrol
domain?

Amongthese essential building blocks, which one
them is of the relevance to the strategic objestdfehe
flood controldomain?

g )

Project objectieve 1 Project objectieve 2 %
nt

Development of a generic approach owhich allows
identification presentation and specification afredalone
capabilities which is of strategic importance.

Application of the approach in the flood managem
domain in the Netherlands.

Project goal
“The engineering of an approach, which allows idécation, specification and
representation of the strategic focus areas offfiti@d control domain in the
Netherlands.”

Figure 2: Summary of research design



3  Contextual conceptualization

This chapter describes the important featureseptlactical context of this research project. Ttwetent

of this chapter allows the reader of the documentrtderstand the environment and the context around
which the research is conducted.

In the coming paragraphs of this chapter first iaftand formal description of flood as phenomena is
given. Then the safety-chain approach is descnildédh is an internationally known concept in woold
disaster management. Followed by this a descripiothe flood control domain along with its main
organization active in it is given. With the safetain concept and the domain actor describedytivde

of the flood control domain will be presented as lthks of the safety-chain.

3.1 Flood

The EU Floods directive defines a flood as a temgocovering by water of land not normally covered

by water [21].These are natural phenomena, whichaisbe prevented. However, some human activities

(such as increasing human settlements and ecoramsits in floodplains and the reduction of themahtu

water retention by land use) and climate changériborte to an increase in the likelihood and adeers

impacts of flood events.

There are many different types of floods which bardescribed according to speed, geography or cause

of flooding. The most common one are as follows

e Flash floods: In areas with steep slopes, heavy can cause a riverbed that held very little or no
water at first, to suddenly brim with fast flowimgter. The rain water is collected on the slopesnt
flows downhill gathering speed and all the watemee together in the river bed. The water level
rises fast. The water flows over the river banks #oods the area

e Coastal floods: These are caused by severe seasstor as a result of another hazard (e.g. tsunami
hurricane). A storm surge, from either a tropicadlone or an extra-tropical cyclone, falls withhist
category.

e Urban floods: Flooding in urban areas can be cahgdthsh floods, or coastal floods, or river flepd
but there is also a specific flood type that idezhlurban flooding. Urban flooding is specific imet
fact that the cause is a lack of drainage in anmudrea

e River floods: Rainfall over an extended period ard extended area can cause major rivers to
overflow their banks. The water can cover enormemess. Downstream areas may be affected, even
when they didn’t receive much rain themselves.

e Pending floods: This type of flooding happens ilatreely flat areas. Rain water falling in an aiea
normally stored in the ground, in canals or lal@sis drained away, or pumped out. When more
rainwater enters a water system than can be storedn leave the system.

Floods are part of the dynamic variation of therblabjical or water cycle. Hydrological cycle debers

the existence and movement of water on, in, andeatite Earth. Earth's water is always in movement

and is always changing states, from liquid to vajmoice and back again. The water cycle has been

working for billions of years and all life on Eartlepends on it continuing to work; the Earth wolodda
pretty stale place to live without it[3].To this stlbe coupled the nature of the terrain that geeerthe
runoff (e.g. geology, soil type and vegetation epvéehe antecedent conditions, the stream networks
characteristics (e.g. storage capacity, channegjtignand the channel characteristics (e.g. channel
roughness and shape). Many of the most catastrdipbids are then associated with the intense rtsnfa
that result from hurricanes, cyclones and typhogasticularly when this rainfall occurs on a steep
catchment.

Floods are a threat to life, property and otheuedlresources. Flood disasters are among the world’

most frequent and damaging types of disaster. Ahnutooding affects millions of people and their

livelihoods. There is broad consensus that bothptiebability and the potential impact of floodingea
increasing in many regions across the globe, pdatiy in delta regions. The series of river floadany



countries have experienced in the past decadefam attributed to climate change, and many experts
expect the frequency of peak river discharges, dvaner floods, to further increase in the future.
Hurricane Katrina is generally perceived as anostieng sign that the climate is changing moredigtpi
than many had expected a few years ago.

3.2  Safety-chain approach

The safety chain concept was originally developgdth® Federal Emergency Management Agency
(FEMA) in US as an approach to address safety andriy issues. The original safety chain approach
consisted of four links: mitigation, preparatioesponse and recovery.

This approach is well adopted in different courstié@d is addressed in various literatures aboutrtbis
and disaster management [2].

In the Netherlands, the safety chain concept wasduoced in 1993 with slight modification in whithe
mitigation link was divided into two links namelygeaction and prevention, while the other links dnav
remained the same.

Pro-action
Recovery Prevention
Response Preparation

Figure 3: Safety Chain Approach

Table below describes the five links of safety nh@incept.

Table 1 Safety chain links

Link Description

Pro-action Eliminate strucural causes of accidents and disasters to prevesh tfrom
happening in the first place (e.g. prohibit builglin flood prone areas).

Prevention Take measures beforehand aimed at preventing at@dd disasters, and limitir
consequences in case such events do occur (edjnguevees)

Preparation Taking measures to ensure sufficient preparatictetd with accident and disast

in case they happen (e.g. contingency planningnitigy early warning, initiatin
flood fighting efforts)

Respons Actually dealing with accidents and disasters (egponse team

Recovery All activities that lead to rapid recovery from emguences of accidents @
disasters and ensuring that all affected can retarfnormal” and recover the
equilibrium.




3.3 Flood control domain in the Netherlands
Flood control domain is an intersection of the wated disaster management domain.

Flood contrc
domain

Waler 1112u121gt—;1uel1l.:.-"' isaster managenient

domain

domain

Figure 4: Flood control domain as an intersection oFlood and Disaster management domains

This domain in the Netherlands is of an specialdrgnce, because about two thirds of the country is
vulnerable to flooding while at the same time tberntry is among the most densely populated on earth
Natural sand dunes and manmade dikes, dams arafftes provide the defense against storm surges
from the sea. River dikes prevent flooding fromavdtowing into the country by the major rivers Réi

and Meuse, while a complicated system of drainagheb, canals and pumping stations (historically:
windmills) keep the low lying parts dry for habitat and agriculture. Water control boards are the
independent local government bodies responsiblarfaintaining this system. In modern times flood
disasters coupled with technological developmentehad to large construction works to reduce the
influence of the sea and prevent future floods. @bt®r network of which defines domain is listed in
table. These actors will be represented in termsrgénizations they belong to, roles they play and
responsibilities that they have in water manageraant disaster management. The actors that form the

flood management domain in the Netherlands arelkmss [3].
Table 1 Flood management domain actors

VenW Ministry of Transport, Public Works and Water Maeagent
BzZK Ministry of the Interior and Kingdom Relatio

RWS Rijkswaterstaat

WD(RWS) Inland Water Management and Water Treatrsentice of RWS
DID (RWS) Data-ICT-Service of RWS

KNMI The Dutch veather Institutt

LCO National Flood Threat Coordinating Commiss

LOCC National Operational Coordination Centre

NCC National Coordination Centre

DCC Departmental Coordination Centre

ROT Regional Operation Tea

CRAS Central Damage Registration and ReportingtPoi

CRIB Central Registration and Information Bureau

NRK The Netherlands Red Cross

PIOV Politie Instituut Openbare orde en Veiligheid

BAN Bestuursacademie Nederl

coTt Crisis Onderzoek Team

SOSA Stichting Opleiding en Scholing Ambulance Relpening
NIBRA Nederlands Instituut voor Brandweer en Ranfysstrijding
TMO Flooding Taskforce Management

NBBe Nederlands Bureau Brandweerexamens




3.4 Flood Control Domain as the five links of the safethain

In this the description of role and activities bbae mentioned actors is provided in terms of finks of

the safety chain concept. This description is #&ult of the case study which was conducted by the
master thesis work Diana Mongula [3].

3.4.1 Pro- action

The water boards are required every 6 years toigeav report of the possible future flooded aread a
about their spatial plans [source]. In order tovfite such a report, they perform flood analysise Tésult

of flood analysis is a report, which can aid in thiemation of a map, showing the possibility ofdtbng

in certain areas, for instance in the coming 108ryeAmong the data that the water boards need to
perform flood analysis include the following: theeaage rainfall data obtained from the Royal Dutch
Meteo Institute (KNMI), elevation data which is alsted from Rijkswaterstaat and the internal dagd th
comes from the water boards themselves such asetiffflooding scenarios.

Based on flood analysis, the Water boards devegbagpiad plans. Spatial plans are one of the measures
that can be taken to reduce the risk of flooding protect water resources. Spatial measures addrass
use, and exclude the construction of built-up ameaensitive locations and changes in land usinao

the area can also be used as an artificial watgnbetc., when necessary. For making spatial pliwes
water boards also gets inputs from the Europeann@ssion located in Brussels and from the Ministry
on the policy issues that should be taken into @atco

The water boards send their reports to the muriigsmand the provinces. These authorities use the
water board’s reports to make land use plans. usedauthorities: the municipalities, the provincethe
national government can initiate land-use change, dxample, the development of urban areas,
infrastructures, or natural environments. In ortierimplement land use change, the initiator has to
develop a land use plan. Among the things neededdess a land-use plan is the Water Assessment Tes
(WAT). The WAT is a general framework for assesslagd-use proposals. The WAT framework
consists of a checklist and a clarification of tbkes of the actors involved. The framework inclai@dl
relevant water management aspects (flood protectiater quality and depletion). A WAT has three
types of actors: the initiator, the advisor andréngewer [9]

The initiator is the land-use authority that wishesimplement a land-use change, for example, the
development of urban areas, infrastructures, aurabhenvironments. This can be a local, regional or
national authority. As already mentioned, this d¢snthe municipality, the province or the national
government. However, the initiator can also be imape organization. In such cases, the responsible
public authority (municipal, provincial or natioh@erforms the WAT.

The advisor is the water authority with jurisdictidche water board, groundwater authority or nation
Rijkswaterstaat. The water authority assists thd lase authority in conducting the water assesstastit

If water management priorities (collect, store, aigtharge) cannot be realized, explanations meist b
provided and compensatory measures taken. The waatBority proposes mitigation and compensation
measures that can be taken. The water authority dlgises the land use authority on how the water
management aspects can be incorporated. Howeverthe responsibility of the land use authority to
decide whether to incorporate the proposed mitigadind compensation measures.

The land use decision then has to be reviewed dicgpto urban and regional planning legislationt Fo
example, the provincial authority reviews land-dseisions taken by municipal authorities. Finathg
land use authority can implement the land use plan.

3.4.2 Prevention

Without flood defenses such as dikes and dunesg ithamn half of the Netherlands would be regularly
inundated. So, the extensive system of flood defens essential to the safety and habitabilityhef t
country and an absolute precondition for healttgnemic development.



There are two main categories of flood defensehencountry: primary and secondary flood defenses.
All flood defenses structures along the major svef the Netherlands and the area around Lake
IJsselmeer (including Lake Markermeer) and theadaie part of the primary flood defense system. The
total length of these primary flood defenses isra4€00 km, consisting of dikes, dams and dunesy; th
include over 800 structures such as pumping sttimavigation locks and quay walls. These defeases
managed 90% by the water boards and 10% by Rijlesstagt.

All other flood defense structures are generallgnified as regional or secondary flood defense
structures.There are 14 000 km of secondary flefdrde structures, including regional river dikies (
the smaller rivers), storage basin dikes, dikesdfldefense structures used to separate areasifféttent
functions (compartment dikes), polder dikes andesltood defense structures dividing differences in
ordnance datum, all of which are managed by theeWadards.

These flood defenses have been constructed acgotdispecific standards. For instance, the safety
standard for the primary flood defenses rangesdmiwl/250 per year (upriver) and 1/10,000 (coast) p
year. This safety standard is defined as the pitityatif exceedance of the hydraulic conditions.

In order to achieve the same level of protecticairzy flooding, the flood defenses need to be raaiatl

in the future. The Water Embankment Act requireswlater boards and Rijkswaterstaat to report on the
safety assessment of primary flood defense eveygass. The safety standard that includes guidelines
(VTV) and hydraulic boundary conditions (HR) forfesty assessment is established by the Directorate
General Water within the Ministry of Transport, RatWorks and Water Management. The water boards
and Rijkswaterstaat conduct the safety assessrbeming the assessment, they check whether the
strength of the flood defenses meets the statgiiisty standards. The assessment of a flood defamse
lead to three categories: the flood defense “meibis”standard, the flood defense “does not meet” th
standard, or because of insufficient information fudgment” can be made.

The water boards and Rijkswaterstaat send thedsas®ent reports to the provincial authorities thake

an assessment, which is then attached to the segnd submitted to the Minister of Transport, Rubli
Works and Water Management. Based on its indepémasition, the Transport and Water Management
Inspectorate evaluates whether the assessmentnaigeraent has been conducted in accordance with the
regulations (this is known as official judgmentheTresults are summarized to create a nationalrpict
and analysis is provided together with its findingad conclusions. The Transport and Water
Management Inspectorate submits this report toMiv@ster of Transport, Public Works and Water
Management. Based on the summary, the ministermmsfdParliament about the state of all the primary
flood defenses in the country and draws up a prograimprovement, known as the Flood Protection
Program. During the safety assessment period, ptigeemaintenance can be performed when the
condition of flood defense seems to be threatenfagch maintenance can be called “variable
maintenance,” as it is performed after the safatyeasment when the condition of flood defense is
identified to be threatening. However, there migata fixed maintenance, performed in particulaetim
interval to ensure good condition of flood defensEsr the maintenance to be implemented, a
maintenance plan has to be developed. Such a mttudes things like an area that will be maintajned
the equipment that will be used, personnel, maariea period and maintenance cost. The maintenance
plan needs to be approved before the maintenameglismented.

As already mentioned, an improvement program is&dridased on the safety assessment results. In order
to conduct an improvement program, an improvemdan jhas to be established. This plan can be
established by the flood defense manager, the vimterd or Rijkswaterstaat. The improvement plan
contains the necessary project provisions as veethidigating and compensating measures for damage
done. Moreover, the plan clarifies which measurdk e taken to promote the values of landscape,
nature, and cultural heritage, the so-called LNCies The established plan has to be approvedéy th
province involved before the improvement is impleted. The flood defense improvement
implementation has to be inspected to check whetherimprovement is done according to the
established and approved plan. The flood defersgeation role is the responsibility of the Tran$ord
Water Management Inspectorate.



3.4.3 Preparation

Flooding in the Netherlands is fortunately rathecammon. This means that the practical knowledge of
how to deal with threats of extreme floods and @diooding is limited. To raise preparedness amalhg
parties involved in flood response and recovenodl disaster plans or high-water plans are prepémed
addition to the flood disaster plans, training rgamized within individual groups with a role ineth
decision-making chain to practice skills relatedhteir individual task.

The government authorities (i.e. municipality, myiand province) are responsible for the preparatio
and updating of flood disaster plan or high-watnp Such plans need to be checked periodically for
reviews. A good example of a region in the Nethattawith such a plan is the region of Nijmegen.
Because of the possibility of floods and the thfed dike breach, a disaster plan was developethé&
region of Nijmegen in the early 1980s. After theofl of 1993 from the river Meuse and the fact that
there appeared to be real threat of weakening eaaithing of the dikes along the river Waal, therthoa
of mayors from the region decided to update tha.pfd the end of 1994, this model was accepted and
sent to other regions in the province. Although tileer regions had not formally accepted this plan
before the 1995 flood occurred, most of the regiomsd use it as a guideline for their responsthéo
flood. Among the issues dealt in this plan inclutie following: inundation scenarios, evacuation
planning for persons, evacuation planning for atétneommunication plan and information for the
population. Because the region was well-prepatetias possible to evacuate about 60,000 peopleein t
region of Nijmegen. The successful evacuation ginbgen gave confidence to the other regions that an
evacuation of a large number of people was possible

Apart from the regional flood disaster plans, traibhal High Water and Flooding Emergency Response
Plan have been developed recently. Such a plardeawed to be necessary in the event of high water.
The (impending) disaster will strike multiple reggosimultaneously, and regions that are not hitalslo

be involved in coming to the aid of the affectedioas and in the care of people evacuated from the
regions. Here, the preparations confined to muala@p regional level are insufficient.

As already mentioned, training is also used toergiseparedness among parties involved in flood
response and recovery. By implementing multidisec#ly training courses and large-scale exercides, t
government is ensuring that relief workers can amedhe right kind of knowledge and skills for patial
disasters, so that when needed, they can carrtheinttasks efficiently and effectively. Training also
used to test the established flood disaster plaribeohigh-water plan. Tests will always be neetted
establish whether the established plans work, wigclwhy exercises are the final step in effective
preparations. For example, in November 2008, lamgde training was conducted in the Netherlands tha
involved many stakeholders in the water domain aafety domain. The Flooding Taskforce
Management (TMO) was in charge of organizing thgdacale flooding exercise in November 2008.
Large-scale training sessions are infrequently ootedl, as compared to small-scale training sessions
Due to the importance of training for disasterghia Netherlands, several training institutions ntige
combined forces and founded a consortium to protidming courses to anyone involved in disaster
control or crisis management. This consortium idekl Bestuursacademie Nederland (BAN), Crisis
Onderzoek Team (COT) of the University of Leidereddrlands Bureau Brandweerexamens (NBBe),
Nederlands Instituut voor Brandweer en Rampenldisigi (Nibra), Politie Instituut Openbare orde en
Veiligheid (PIOV), and Stichting Opleiding en Scimgl Ambulance Hulpverlening (SOSA)(Interior
Affairs). After the training has been conducted eanluation regarding measures and the whole fimpdi
process has to be performed. The evaluation isrit@piosince during training or a real flood crigisnew
scenario may unfold that was not in the flood dievaplan. As a result, it may take a long timeiguife

out who could resolve issues presented during awsttenario and how those issues could be resdived.
necessary, and when it is foreseen that such asceran happen again in the future, the managtreof
flood disaster plan may decide to update the exjdtood disaster plan to include the new scenario.



3.4.4 Response

The response phase deals with operations thatisaetetl at managing, containing and combating the
consequences of an imminent flood (also referredstdigh water) even before the actual flood have
occurred. High water occurs when the water risewvala specific pre-defined level; the water defense
have not yet been breached. Although in this sanathe disaster has not (yet) taken place, it is
considered a crisis situation and large-scale adgotaken: full crisis control measures are mabii
(pre-crisis response). This situation thus diffieosn that of many other types of emergencies (pdsts
response). High water can, but not necessarilfpli@ved by flooding. In this phase, we will coneid
actions that are taken not only during the actioald, but also during an imminent flood.

Therefore, we can say that the response phase sthen a flooding event is predicted through flood
forecasting activity. The Inland Information Centvghin RIZA, Rijkswaterstaat Regional Departments
and the water boards are responsible for daily mlatel measurement and water level forecastirtet
national, regional and local levels, respectivelgder normal conditions, water level forecastingadse
every morning, mainly for the benefit of navigation times of flood, forecasts are made at leagteha
day, again for navigation but also for river mamagat authorities, crisis organizations and popoitati
Among the data needed for flood forecasting isdhta about water level measurements and weather
forecasts. The water level measurements are cefleetvery 10 minutes by the Geo-Information
Department. The Royal Netherlands Meteorologicatitute (KNMI) provides weather forecasts on an
hourly basis to government agencies, commerciatheedureaus, broadcasters and media.

Flood forecasting organizations mentioned aboveausigh-water scaling up procedure as a guidetine t
initiate crisis actions. This procedure shows waetions can be taken when a certain water level is
reached and/or expected to increase.

After a flooding event is predicted, the forecagtauthorities warn water management authoritiegoaind
crisis organizations according to the high-watealing level. Operational high-water management is
among the activities that are initiated early wizeflooding event is predicted. The water boards and
Rijkswaterstaat are responsible for the operatitngth-water management. They can propose several
operational high-water management measures suphraping out of water, deciding to flood a certain
retention area, etc. The effects of the proposedsores are analyzed in advanced before they are
selected as the right measures that will be imphtete

Another activity that is also initiated during tearly stages of a flooding event is the periodimitozing

or inspection of flood defense such as dikes. Tif@rination about the condition of dikes is impotttor
initiating actions like evacuation. It is the raé&the water boards to provide the information akbe
condition of the dykes to other crisis organizatioho do that, the dyke guards are called to irtsivec
conditions of the dykes. Based on the inspectiorhezause of known condition of the dyke, the water
boards can initiate temporary dyke reinforcementsnees such as sandbagging. Because a lot of
manpower is needed to perform sandbagging actithitywater boards request additional help from the
local people and the army.

During a flood crisis, operational effort needs khe coordinated. At the national level, LOCC is
responsible the efficient, coordination of manpgwessources and expertise (the fire service, police
emergency medical aid (offered by the GHOR and 8fiipi of Defense) if there is a threat or acute
serious crises. Regionally, the coordination ofrapen efforts is the responsibility of the Regibna
Operation Team (ROT). Therefore, in case a flodsiscis coordinated nationally, it is the respoiiib

of LOCC to ensure the availability of operationesources. To achieve that purpose, LOCC perioglicall
analyzes operational resources by checking whauress are available, where these resources are and
how many resources are needed. In case of inarfficperational resources, LOCC drafts an advice
report requesting additional resources. The datigar additional resources is taken at the Inter
Ministerial Policy team meeting.



Once a flooding is predicted, people need to knbauathe possible flooded areas and the time of the
flooding. This information is provided locally bhd water boards. At the national level, the Nationa
Flood Threat Coordinating Commission (LCO) becomesponsible. LCO is activated and managed by
the Departmental Coordination Centre within the istiy of Transport, Public Works and Water
Management. The water boards and LCO perform alysisdor the possible flooding areas and flood
break time. In order to perform the analysis, algimation of information is required including theter
level measurements, weather forecast, flood fotearad the condition of the threatened water defense
Based on their analysis, the LCO advises the INtimisterial Policy Team and the Ministerial Policy
Team of the chance that the threatened area wilhlyg be flooded, the size of the (potential) floarea
and the time left before the flood breaks.

In addition to the prediction of possible floodaeéas and flooding time, the effects of floodingénms

of casualties and economic damage in the predieteds need to be analyzed in advance. This
information is important to initiate actions thamato reduce flooding effects such as evacuatidre T
municipalities perform both the causality analysisl economic damage analysis.

Due to the possibility of flooding, evacuation paiegtions are initiated. On one hand, some autbsriie
responsible for the preparations of evacuation émgntation. In doing so, they develop an evacuation
plan and prepare resources needed for the evacuptippose. Among the things included in the
evacuation plan are the required evacuation tilme,ekit points and evacuation routes that peopte ca
take to evacuate from the flooded area. An evamngilan and evacuation process discussed here is a
general one. However, specific evacuation planst thesintegrated together. For instance, these plans
may be specific for population in a threatened avghout a need of assistance, the population in a
threatened area with the need of assistance f@qiursing homes, the patients in hospitals), peaso
and animals.

On the other hand, some authorities are responfsibtshecking whether an evacuation has to be dane.
doing so, an evacuation decision-making procedsitiated. At the national level, if a disaster eaffs
more than one province or country, the Ministetrgérior Affairs decides on evacuation. If a digast
affects a single province, the Queen's Commissioaerdecide to evacuate the population. Regiondlly,
flooding affects more than one municipality, th@aipted coordinating Mayor within a region can deci

on evacuation. Locally, when a single municipaldyaffected, moreover, and this is very rare for a
flooding disaster type in the Netherlands, the Maydhe municipality could decide on the evacuatio
Let's consider a flooding crisis coordinated at ttagional level. Therefore, the evacuation decisgon
made by the Ministry of Interior Affairs. He dodsg after consulting with the regional authoriteesd
Queen’s Commissioners and discussing the decisiathd Ministerial Policy Team meeting. Among
important information needed for evacuation decisitaking is the available time (i.e. the time frtra
moment of the warning to the anticipated momenfladding) and the required time (i.e. the time
required to evacuate all inhabitants from the désaarea). Depending on the way in which these
timeframes interrelate, the Minister of Interiorféif will decide whether or not to evacuate whady
partially on the ground of the Population Evacuatict Once an evacuation has been decided, some
relief activities will focus on implementing theaouation, some relief activities will focus on meas

to manage or cordon off the area (prevent furthesster after the flood),while other relief actie® in

the non-threatened regions/provinces will focus smiting up shelters ,implementing shelter care
measures and registering evacuated victims. LOCdauates all these activities. In doing so, LOCC
mobilizes the necessary operational resourcesreztjfor carrying out these activities.Moreoverffica
control measures need to be implemented in casege-bcale evacuation is implemented. Without
implementing traffic control measures, it may beyassible to evacuate a large population within a
certain time limit.



3.4.5 Recovery

As already mentioned, the recovery activities emshat the affected population can return to itsmad
routines. Recovery operations should commence &g @& possible during flood response operations.
Therefore, it is important to note that the linkstlie safety chain approach are not sequentialy tae

be regarded as aspects of management, not phases.

While in evacuated shelters, people register fonatge settlement and the damage claims are organized
This registration is done by the Central Damageifegion and Reporting Point (CRAS) team. Theestat
government is responsible for the claim payments.

Another concern during this period is the restoratif flood defenses to normal operations. In d@og

the repair of failed flood defenses is initiateéck repair has to be planned. Among the thingsatet
included in the repair plan are resources thatheillised and the cost of repair. The developedrnejpa

has to be approved before the repair work is impleted.

Moreover, other authorities research when peopieearn. The water board councils and LCO perform
the return analysis. Based on their analysis, L&@iges advice to the Ministerial Policy, which the
decides on scaling down crisis activities in cotagidn with the highest administrative parties. &hsn

the LCQO'’s advice, the Ministry of Interior Affaisan decide whether to return evacuated victimbeo t
original homes; LOCC coordinates the return. Imgao, LOCC mobilizes operational resources needed
for implementing the return activity.

Finally, the whole flood crisis has to be evaluatedjarding measures taken. An evaluation document
will provide an insight and can be used to proviegsons to all the organizations that were involved
during the crisis. Such lessons can be used toteigdésting flood scenarios as well as the floahslier
plan or high-water plan.

3.5 Recapitulation

The aim of this chapter was to present the floogtrob domain in the Netherlands in terms of safety
chain approach. In doing so we defined flood asmapbrary covering by water of land not normally
covered by water [21] and the flood control domagan intersection of the water management and
disaster management domain.Through this we haweided the main actors of the domain and finally
presented the whole of the domain form the safbfjrcprospective, which lead to the following above
distribution of the domain actor across the fivik$ of the safety chain approach.

Pro-action: actors involved in this link include the nationatpvincial and local governments as well as
the water boards.

Prevention: the main actors are the water boards and the tijro§ Transport, Public Works and Water
Management together with its divisions, especitdiy Rijkswaterstaat.

Preparation: the primary factors responsible for specifyingimaties in this link are the municipalities.
The provinces have regulatory authority over thenicipalities. The Queen’s Commissioner (in the
provinces) ensures administrative coordination &itld between municipalities, state services aneroth
authorities and bodies. At national level, the Idini of the Interior Affairs and Kingdom Relatiopkys

a coordinating role.

Response:according to the Disaster and Major Accidents Alse municipal mayors are in supreme
command and, as a result, municipalities play d@rakmole in the response link. Disaster control is
initially carried out by the emergency servicesliE fire brigades, medical aid). However, wher th
situation becomes more serious or transcends thadacies of one municipality, provincial or even
national authorities (especially the Ministry of iHe Affairs) may decide to coordinate or otherwise
intervene.

Recovery: all government authorities will play a role in ogery. However, an important role in the
recovery link is reserved for the State withirfit&ncial capabilities.

With this the contextual conceptualization of thegarch work got completed.



4  Theoretical Inventorization

This chapter describes an inventorization of thaeleling methodologies and their underlying theories
along which this research is organized. This inmgmation is performed with the intention to quénti
the contribution of these methodologies as toolsvitich can serve the successful realization of the
research objectives. These theories and modelinthatdelogies include, enterprise engineering as a
discipline, which forms the theoretical foundatiothis work, along with two modeling methodologies
in this discipline namely DEMO and CBM. The readon choosing these methodologies lies in the
methodological scope of project, which got desctile section 2.5 of this document. In the coming
paragraphs of this chapter first a brief descriptid enterprise engineering disciple, along withtitree
important notions (enterprise ontology, enterpesehitecture and enterprise governance) will bemiv
Followed by this an overview of both DEMO and CBMIllvbe given by elaborating on the three
important dimensions of each methodology which aray of thinking, way of modeling and way of
working. After that a comparative analysis of DEMO and CBM e done to see how they can be of
value for this project.

DEMO | CBM

| [ Way of | | Wayof
thinking | | thinking
Wayof | L Wayof
Modeling | | Modeling

| [ Wayof | | Wayof
wokring | | working

Figure 5: Three dimensions of DEMO and CBM

Before starting the main contents of this chapter important to provide a description of the feamork
along which we will describe the DEMO and CBM mathimgies. Figure 5 illustrates this framework.
Theway of thinkingidentifies the philosophy and theoretical basesahethodology. In other words the
answers to philosophical questions concerning ogtcl, epistemological and other related concepts
philosophy are included in this part. For examfie,definition of system, environment, nature dftes
inside the system, the interaction of these eatitith each other and the environment belong tonidne

of thinking.

The way of modelingof a methodology allows the expression of its vedythinking. It is mostly
expressed as a set of models which are represientieat methodology. Models are the most identléab
aspects of a methodology. Each model is recognizgdseveral modeling concepts and their
representations (signs or graphic symbols). Moneaach model may include inherit modeling concepts
which have interrelations with other modeling cqatse The way of modeling holds the information
about these modeling concepts and their intercelas well.

Theway of workingis composed of a set of tasks with their subtaskt possible orders of those tasks
that needs to be performed to allow the expressidine way of thinking through the way of modelitig.
includes instructions that explain how to perforacketask what form of input is needed and whatés t
intended output etc. These set of tasks are categlonto modeling and non-modeling tasks. Anyacti

in which a model is produced or changed in any isasalled a modeling task. Other types of tasks are
considered as non-modeling tasks. The scope andniafion interdependencies of modeling tasks are



captured by modeling concepts which clarify theseloelation between the way of working and the way
of modeling.

4.1 Enterprise Engineering

Strategic changes in today's modern enterprisesnareed due to the lack of comprehensive knowledge
about both the constructional and operational cemifiés that mark the enterprise. According to
[14]strategic failures is mostly the avoidable tesid inadequate strategy implementation rathentha
being the inevitable consequence of a poor strafBigig lack of knowledge is the result of shortcogs

in traditional organizational paradigms in assigténterprises to adapt their strategies and toement
them effectively and flexibly. The key reason behthis shortcoming is the predominant behavioral
approach or black-box thinking of the traditionaradigms. Whereas strategic changes within an
enterprise requires an engineering approach otévitux thinking).

-~ Let me sce
You have to operate ( how 1 can
more fucel efficient!!? Fix it

Figure 6 Behavioral vs. engineering approach (Diet2008)

In the presence of such issues, a new disciplimeégled which views the enterprise as a purpogefull
designed system which in turn can be (re)desigmed(ee)engineered. This discipline must introduce
new skill which enables its practitioners to (reside, (re)engineer, and (re)implement an enterpnise
comprehensive, coherent and consistent way sudhittltgerates as an integrated whole. Enterprise
engineering is this needed new discipline, whiabvjates the skills needed to deal with the abovaeiss
However, enterprise engineering in practice is meapsulation of three notions without which it waul
be either content-less or a jungle of tools andsd&he three notions are Enterprise Ontology, rgrise
Architecture, and Enterprise Governance [15].

Enterprise Engineering

Enterprise Ontology Enterprise Governance Enterprise Architecture

Enterprise ontology is a representation of the essence of construatiohoperation of an enterprise. By
essence it means that the representation is fatlggendent of the current or future realization and
implementation details of the organization. Thipiementation independence property of the onto&gic
models compared to implementation related moddkrsf reduction of complexity of over 90% [1].
This reduction in complexity makes organizationaldels intellectually manageable and transparent for
the managerial-level uses and reveals the inteandl external coherence between components of an
enterprise, like business processes, workflow, riegdion structure etc.

Enterprise Architecture is the whole set of design principles that areliagple to the re-designing and
(re)-engineering of an enterprise. Three partighiéectures are distinguished namely: the business
architecture, the application architecture andnah architecture.



Enterprise Governanceis the organizational competence for continuoesigrcising guiding authority
over enterprise architecture development and theegjuent design implementation.



4.2 Design & Engineering Methodology for Organizatiof® EMO)

4.2.1 Way of thinking

DEMO is a methodology, which is used for generatingplogical models of an enterprise. The thedtrica
background of DEMO lies in PSI theory, which is tlnederlying theory for the notion of enterprise
ontology. This theory identifies the principles atefinitions of the system and entities within thgstem

or in other words it defines the world, the exigtientities in it, the behavior of these entitiesl dimeir
interdependencies. DEMO allows enterprise engingemmodel the “essence” of construction and the
operations of organizations. It focuses at extngctihe essence of an organization from its actual
appearance. Based on this DEMO presents five axibatshelp to achieve this goal, which can also be
considered as the way of the thinking in DEMO.

The five axioms are formally described as follows:
Table 2: DEMQ's way of thinking

Axiom Description

Operation The operation of an enterprise is constituted leyattivities of actor roles. In doing so, thesejaets perforn
two kinds of acts: production acts and coordinatiots. These acts have definitive results: prododicts an
coordination facts respectively.

Transaction | The transaction axiom defines the relationship betwthese acts; whereby a transaction can be define
universal pattern n which coordination acts are€fqoered, always involve two actor roles and are dirat
achieving a particular result.

A transaction consist of three phases: the ordes@l{O-phase), the execution phaseligse) and the res
phase (R-phase)

Composition | Describe the interrelations between the transas

Distinction The distinction axiom states that there are thiséndt human abilities playing a role in the opina of actors
called Performa, Informa and Forma

Pefroma: form aspect of communication and infororati

Infroma content aspects of communication and in&trom

Froma concerns the bringing about of new, origihilgs, directly or indirectly by communication
Organization | The organization theorem states that the orgaoizatif an enterprise is a heterogeneous systemig
constituted as the layered integration of three ¢geneous systems: the B-organization (from Busjnéss I-
organization (from Intellect), and the @ganization (from Document). The relationships agnthem are tha
the D-organization supports the l-organization, ahd l-organization supports the dBganization. Th
integration is established through the cohesivéywiithe human being.




4.2.2 Way of modeling

The modeling of an enterprise, as a collectionadfaboratingcrispies is not a straightforward activity
since be voluminous and at the same time incompede and mostly inconsistent. Therefore, it is

necessary to develop enterprise ontology in a sysie manner. That is why DEMO contains a set of

aspect models, which allows the ontological knogéedf about an enterprise to be expressed in a
consistent manner, such that this knowledge isyeastessible and manageable. F

Table 3 DEMO's way of modeling

Model
Construction Model

Description
Regards the construction of the enterprise systam @rganization)specified by transaction type
actor roles (plus initiator and executor links)danformation banks (plus information links).

Process Model

Regards the state space and process space ofditténedion world, specified by business events
business laws

and

State Model Regards the state space and process space obthefion world, specified by business object clag
business fact types, and business laws.
Action Model Regards the operation of the enterprise systentifigze by business rules (that are the operatipnal

equivalent of the business laws).

1 An organization is formally defined by a tuple <&; I, S, P >, where
C : a set of C-facta, called the coordination base
R : a set of action rules, called the rule base
| : a set of intentions, called the intention base
S : a set of facta and stata, called the state base
P : a set of P-facta, called the production base



Construction Model

Interaction Interstriction
Model Model

Process Model ﬂh State Model

Action Model

Figure 7: The ontological aspect models of DEMO



4.2.3 Way of working

The general elicitation method to acquire the bémisa correct and complete set of aspect models of
motioned above an enterprise ontology consistfirgfet analysis and three synthesis steps. Thenstarti
point is all available documentation about the gmitse, of whatever kind, and in whatever form. The
table below gives description of every analysis syrithesis step.

Activity Name
Performa Informa Form
analysis

Type
Analysis

Table 4 DEMO's way of working

Description

In this step, all available pieces
knowledge are divided in three s
according to he distinction axiom
This is always an easy job, since
natural language descriptions wo
and sentences may belong to m
than one of these sets.

Input
Case
Description

Output
Performa
Informa
Forma

Axiom
Distinction
axiom

The CoordinatiomActors
Production analysis

Analysis

The Performa items are divided if
C-acts/results, Rets/results, and act
roles; according to the operati
axiom This step goes rath
straightforward since the three kin
are well distinguished in textu
descriptions

Performa
items

acts/results,
P-acts/results|

Operation
axiom

Transaction Patter

Synthesis

Synthesis

The transaction pattern, according
the transaction axiom is juxtapog
over the results so far, as a templatg
order to cluster them into transact
types. Next, foevery transaction typ
the result type is correctly al
precisely formulated. The Transact
Result Table can now be produc

C-
acts/results,
Pacts/result

D

Transaction
Types TRT

Transaction
axiom

The Result Structur

Analysis

Analysis

Based on compition axiom, ever
transaction type of which an actor
the environment is the initiator may
conceived as delivering a result to
environment. Generally, the (intern
executor of this transaction type
initiator of one or more othg
transaction types, and so on. T
results of these cascaded transact
can be viewed as components of
end result.

Transaction
Types

Composition
axiom

Construction synthesis

Synthes|

sFor every transaction type, t
initiating actor role(s) and th
executirg actor role are identifie
based on the transaction axiom. Thi
the first step in producing the Act
Transaction Diagram.

Actor role

Transaction
axiom

Organization synthesis

Synthes

sA definite choice has to be made a
what part of the constetion will be
taken as the organization to be stug
and what part will become i
environment. The Actor Transacti
Diagram can now be finalized.




4.3 Component Business Model (CBM)

4.3.1 Way of thinking

IBM's CBM is a different and relatively new way lafoking at an enterprise. It represents the entire
enterprise in a simple framework that can be fitieda single page. It is an evolution of traditioviaws

of an enterprise, such as business unit, functjeagraphic or process.

Using CBM, IBM’s consultants identify the basic mdual components (i.e. building blocks) which as
whole form the enterprise. These components mdydeche people, processes and technology it needs
to fulfill its function that is to deliver value tilve enterprise it belongs. After a comprehenshadyais,
which includes identification and defining of thengposition of each component of the enterprise, the
components are mapped, onto the capability matrdiich represents the level of responsibility agains
value chain. Each component business map is umigeach business it represents.

Table 5: An example of a CBM map without components

Manage Desigr Buy Make Sale

Direct

Control
Execute

The columns are created after thorough analysés lmfsiness's functions and value chain. The rows ar
defined by actions. The top row, "direct,” reprdseall of those components in the business thathset
overall strategy and direction for the organization

The middle row, "control," represents all of themgmnents in the business that translates those pitm
actions, in addition to managing the day-to-daynimg of those activities. The bottom row, "execlte,
contains the business components that actually uexethe detailed activities and plans of an
organization.

The component business map shows activities adioss of business, without the constrictions of
geographies, internal silos, or business units.Gtmponent Business Map lets a representationtoéen
enterprise on a single page. This single page septation of the enterprise provides a view which
independent implementation level details that cqdtentially hamper the ability to bring about sic
changes. This componentized view allows identificabf capabilities and gaps that need to be addtes
and opportunities to improve efficiency and lowearsts across the entire enterprise. ldentify the
components where you can realize the greatest impagd start there. In addition, that is where cae
begin unlocking value hidden in the company anéatiiig strategic change.CBM sees the enterprise as
collection of components (building blocks), bussme®mponents are the modular building blocks that
make up the specialized enterprise. Each compamaumpasses five dimensions. Figure 8 represents a
visualization of the components in terms of itefdimensions.

Manage | Design | Buy ' Make I Sel '

owect i —J —

Il | Dimensions of a business component
J

Business purpose

Control T

Il
| ___| ‘
!-——.I—l — Activities Resources Governance

Why does it exist?
Execute
What simple, cohesive What tangible assels How are activities and
actions are regularly and human resources resources managed?
performed? are required?

Business services
What is taken from and offered to other components?

Figure 8 CBM’s way of thinking



4.3.2 Way of modeling

According to CBM models components aggregate basiretivities into discrete modules that can be
shared across the firm. However, how do componeoirk together within the context of an overall
business model? As Figure 5 shows, CBM providesaandwork for organizing components by
competency and accountability level.

- ‘ | Business competencies
Maﬂagel DESIQﬂ| Buy | Make | Sell | —»| * A high-level description of the activity
conducted

* The framework should be simple, logical

”—' ”_I and practical

Business components

* Individual business modules that play a

—»| specifically designed role within the enterprise
ecosystem

* These components collaborate and integrate
seamlessly with each other using agreed cost
and service levels

Accountahility level Direct I

* A simple framework
for separating
strategic decisions Control
(i.e., direct), -
management checks
(i.e., control) and
business actions
(i.e., execute)

Execute

[2) External component
[} Internal component

e L

_HEN

an

HooCl

Figure 9 CBM's way of modeling

The map structure is quite instrumental:

The columns are created after thorough analyseowipetencies within the organization (e.g. value-
chain).

The top rowDirect represents all of those components in the busthesset the overall strategy and
direction for the organization.

The middle rowControl represents all of the components in the enterhigetranslates those plans
into actions, in addition to managing the day-tg-danning of those activities.

The bottom row,Execute contains the business components that actuallguésethe detailed
activities and plans of an organization.

4.3.3 Way of working
CBM practitioners take a three-phased approacklteedt CBM maps:

1.

Insight: The Insight phase is a series of analysis, deslign record business priorities and objectives,
which defines the supporting target Business CompbModel. It ensures that future investment in
processes, systems and organizational changeisedlwith business strategy. In the Insight phase a
enterprise is modeled as a network of collaboratépgcialized components (with no overlap).Based
on client issues and strategic and business obgsctihe components are prioritized and “hot”
components are selected and agreed

Architecture: The Architecture Phase evaluates the impact atfsile between current and required
capabilities, to support the confirmed and refinmginess strategy and corresponding Business
Operating Model in terms of processes, IT-infrasite, people, assets, governance, and alliances.
Agreed strategic ambition statement and componenteship statement, indicating component
ownership / sourcing. Assessment of current andired) component capabilities to support business
strategy and evaluation of impact of shortfalls.

Investment The Investment Phase develops a transformatiadmap that coordinates the
incremental realization of benefits. Steps in tpigase can be performed with some overlap and
iteration as the roadmap evolves and subsequentlipuginess priorities change over time. The
Investment Phase defines the investment opporgniiased on the shortfall impact (step 8.1) and



selects those that have sufficient added valudantegration into a transformation roadmap that is

tightly linked to realizing the strategic and bwesia objectives

1.1 Swrategic and Business Objectives

"

Asgsass
Business
Strategy 3
Identify “hot
2 Develop components
Business ’
Component 31 Deline
Model Evaluation
2.1 Component LTRer
' B Lo 32 Attribution and
usiness
Model CBM Heat Maps

4 Determine 5 Operationalize
strategic ' strategic
business model business model
/ value network / value network
5.1 Component

Ownership
Statement

4.2 Strategic
Ambition
Statement

G 7

L Define target Assess current
component component
requirements capabilities

74 CurrentCap.
Assessment

6.3 RequiredCap.
Assessment -

g Develop

shortfall impact

21 Shortfallimpact

mandatory
9 Define and Develop
pnontize transformation
opportunties roadmap
9.1 Ivestmant
Opportunities
Assessment
9.2 Prioritization
investment
opportunities 10.3 Develop
Transformation
Roadmap

G ' Pjck-and-choose from the CBM framework 1o delivera customized wav forwWarc " ey

These three phases are consisting of ten majovedables, which are obtained, in 24 steps. Figure 4

Figure 10 CBM's way of working

represents a summary of 3 phases with deliverané®4 steps



4.4 A comparative analysis of DEMO and CBM

From the description of DEMO and CBM, explainedhie preceding paragraphs it is there is no doubt
that they are both methodologies which are develapanake the modeling organizations possible. This
modeling is done with intent to make the complexifythese organizations manageable, for which both
DEMO and CBM offer specific tools to achieve it.drder to understand how effective theses offeoiing
DEMO and CBM are, it is of important to briefly dyge the two comparatively using their 3W’s.This
comparison is done with the intention of seeing twdrad how these two methodologies as modeling
approaches can offer this research for achievinghitectives successfully.

The way of thinking of both DEMO and CBM is baséceementizing the organization of the enterprise.
Or put in plainly, they are both intent on allowithge possibility ofdivide and understand

DEMO does this by viewing the construction and afien of an organization through its lens of five
axioms, hence every element of the organizatioit fatic (e.g. actors) or dynamic (e.g. processast

fit as a one of the components of these axioms.@BBE this through its componentized mentality which
assumes that that whole of the organization canepeesented as set of loosely coupled independent
business components which are in fact the builditigk of the organization of the enterprise. The
components that CBM defines must encapsulate thtedeactivities including the people, processed, a
technology according to a logical criterion. Howewdat CBM lacks is a formal definition of this icgl
criterion like the five axioms of DEMO. The abserafesuch a formal criteria has both advantages and
disadvantages. On the one hand it allows flexjbditd agility for modeler while on other hand itusas
inconsistency and confusion. In the light of thésets, it can be stated that CBM's way of thinking
appears rather an empirical approach in the engergngineering discipline while DEMO is a more
theoretical one.

In theirway of modelingwhile DEMO models ignores managerial issues atitergocuses on offering
concise modeling concepts which can capture thetaation of the organization as accurate as plessib
from a bottom-up point of view, the CBM models Higfocuses on the functionality issues and the end
result of each process which declares the top-dmoimt of view it, hence allows it molders the freed

to incorporate external models the way they ség it

The way of working of the two methodologies cleadflects their way of thinking. While DEMO starts
with the analysis of all the available informatiand knowledge about the construction of the ertpr
CBM starts by analyzing the objectives of the gmise.

This comparative analysis of DEMO and CBM can bamsarized as follows:

Table 6: DEMO and CBM dimensions compared

DEMO CBM
Way of thinking | Conceptus Empiricel
Way of modeling| Constructiong Functiona
Way of working | Bottorr-up Top-dowr

In conclusion, what is clear from the descriptioh BEMO and CBM methodologies, and this
comparative analysis is: that although both DEM@ &BM methodologies are very comprehensive
modeling tools, but simply selecting one of themtlas sole methodology, would not lead to the
achievement of the goal of this project. This beeaas stated in design requirements in paragrdphe?
need models which aligns functional and constractiepects of an organization without disturbing the
balance between them. But while for understandiegcomplexity of the construction of an enterpiise

a concise manner we require the theories and ptewxiof the DEMO, for summarization and
representation this complexity we need CBM's cotgep

Hence we need an approach which combines the ralakiaoretical and modeling concepts of the
DEMO with that of the CBM in such a way that itdisao the successful and acceptable realizatioimeof



goals of this research, which requires a balantedsn bottom-up approach of DEMO and top-down
approach of CBM.

4.5 Recapitulation

This chapter presented a formal and compact déiseripf two methodologies present in the emerging
discipline of enterprise engineering. These twohoétlogies got described in terms of their 3W’sy(wa
of thinking, modeling and working).After a briefroparative analysis of them it became clear thatewhi
both of them are developed to model and organieeetfiterprise, they do that from two different
perspectives. The primary reason for this diffeesiscthe area in the field of enterprise enginggefor
which they are developed. DEMO is a methodology ciwhaims at revealing the ontology of an
enterprise; hence it is trying to answer the qoastif how is an enterprise constructed in termgsof
operations. This answer is provided at the higihesatl of abstraction which is fully independent of
implementation level. CBM on the other hand dedth enterprise architecture and governance. Hence
trying to answer the question of what does therpritee wants to achieve and how the underlying
construction of the enterprise is support thatufédgelow illustrates this.

Enterprise Engineering

Enterprise Enterprise Enterprise
Ontology Governance Architecture

DEMO CEM
. / -.\__\\/

Figure 11: DEMO & CBM with respect to three notions(ontology, governance architecture) of Enterprisé&ngineering

From the comparative analysis of the DEMO and CBMas establish the followings findings about

their internal 3 dimensions:
Table 7: DEMO and CBM dimensions compared

DEMO CBM
Way of thinking | Conceptus Empirica
Way of modeling| Constructionz Functiona
Way of working | Bottorr-up Top-dowr

What also became clear is that by simply seleatimg of them as the sole methodology for this ptojec
we will not be able to successfully realize thelgad the project. That reason for this laid in thet that

while for understanding the complexity in a conaisanner we require the sound theories and prirgiple
of the DEMO, for summarization and representatibthis complexity we need CBM'’s concepts. Hence



we need a mechanism or an approach which comiiea®levant aspect of the theoretical and practical
offerings of DEMO and CBM in such a way that itdsao the successful and acceptable realization of
the goals of this research.



5 SBCI-method: an approach for identification of strategic focus aeas

This chapter is aimed at describing the SBCI-metidtch is an acronym for Strategic Business
Components Identifiemethod. This method is a new generic and hybridagah that is engineered to
allow the representation of the organization of ¢éhéerprise in terms of its essential building k&Kdn
which it is possible to identify those building bks which are of strategic relevance, in an eféecti
manner. The realization of the SBCI-method reprissere fulfillment of the first objective of thikesis
project.

The SBCI-method is developed mainly through comlirgse elements of the DEMO and CBM, which
are of relevance for obtaining an answer to thenrgaiestions of this research. Or said more corigrete
the SBCI-method brings about the practical utilaatof those aspects and elements of3W's (i.e. afay
thinking, modeling and working) of the DEMO and CBNMough which the identification, specification
and representation of the strategic focus poinenoénterprise made possible. It is important totioe,
that the intended practitioners or users of thithog must have some elementary knowledge of the
DEMO and CBM methodologies along with understandifh@bjectives modeling. Figure 10 illustrates
how SBCI-method combines the DEMO and CBM alondnilieir theoretical foundations which are the
three important notions (enterprise ontology, dedhire and governance) of the enterprise engimgeri
discipline.

Enterprises
Ontology
Enterprises
Architecture DEMO | Policy
| CBM Objective Analysis
Enterprises modeling
Governance —

BCl metho

Synthesis Analysis
Alignment

H

[ strategic_focus areas

Figure 12: SBCI-method and its theoretical and metbdological foundation




SBCI-method is organized along three major phast#s each phase including a number of individual
steps. Every step has a clearly defined input, dupd activities that would bring the transforroati
from the given input to the required output. Tabldustrates these phases and steps of.

Table 8:SBCI-method phases and steps “An approactof identifying the strategic focus areas of a domar’

1. Synthesis phase
2. Assessment phase

1.1. Performa abilities identification
2.1.|dentification of information sourcés

1.2. Transaction specification
2.2.Objectives categorization

1.3. Construction Model (CM) generation 2.3. Objectives structuring

1.4. Process Model (PM) generation 2.4. Objectives operationalization
1.5.Business components generation
1.6.Required competencies specification
1.7.CBM framework development

3. Alignment Phase
3.1.Linking strategic objectives to the supporting Inesis components

In the coming paragraphs of this chapter every efepach phase of the approach will be explained in
terms of input, output and the related activities.




5.1 Synthesis phase

The phase includes 7 steps that are aimed at elgntepresent the while of the domain under study,
single matrix contain the essential business compsnwhich is called CBM framework. In the coming
paragraphs these steps will be briefly described fihrough explanation of them the reader shozlier r
to the book of Introduction to the DEMO-methodolagytten by J. Dietz,[5].

5.1.1 Performa abilities identification

This step involves the identification of Performiiliies from the available knowledge (e.g. textual
description, flow chart, etc) about the domain urgtedy. Performa human abilities describe esdentia
productions acts in an organization. This iderdifien is done through application of distinctiorica
DEMO. The output of this step will be a set of dogical Performa abilities.

5.1.2 Transaction specification

In this step the transaction axiom of DEMO is jyxised over the identified Performa abilities oladin
in the first step of this phase. This would resalthe clustering of them asansactions typesThese
transactions in return should be placed in the Saeation Result Table (TRT) of DEMO.

5.1.3 Construction Model (CM) generation

The transaction listed in TRT should be represergdConstruction Model (CM) of DEMO. The
Construction Model (CM) specifies transactions s/pgnd the associated actor roles, as well as
information links between actor roles and inforroatbanks (a collective name for coordination banks
and production banks). In short, the CM specifiesdonstruction of the organization. Two models enak
up the Construction model (CM): the Interaction ldd@AM) and Interstriction Model (ISM).

The Interstriction model (ISM) is expressed using ©rganization Construction Diagram (OCD). In the
Organization Construction Diagrams, one can vigealhe initiator(s) and an executor for each of the
identified transactions as well as the informatioks between the actor roles and the informatianks.

5.1.4 Process Model (PM) generation

The transaction listed in TRT should be represeatedProcess Model(PM) of DEMO using the CM
model generated in previous step. The PM is loggsjuence of steps in which a transaction is
performed. The PM should be represented througbeBsoState Diagram (PSD)

5.1.5 Business components generation
This step includes the identification and generatib business components. This should be done based
on the DEMO models created in step 1 to 5. The fitep is the establishment of the component
boundary. By boundary it means which transacti@s@nt in TRT-table should be included as activities
of a single component. To establish component baxynBSD models should be used as criteria. Include
all the transactions present in an individual PMetévities of the component. Table 9 illustratesample
business component.

Table 9: A sample business component specified byB® methodology

Name:

Purpose
Activity Resources Organization
1.
2.

n.

Offered service: Required service:




5.1.6 Required competencies specification

This step includes specifying the terminologies apgroaches which the subject matter experts use to
define the competencies of the domain. Select @noaph in consultation with subject matter experts.
The output of this will be a clear terminology whidescribes in general terms the required compietenc
(e.g. value chain).

5.1.7 CBM-map development

In this step, place the business components geakirastep 5 according to their area of competeamcy
accountability level in the component-map (i.e. CBEmework).

A component map is a two-dimensional view of a dom@he rows of the component map represent
different accountability levels which are tBérect, Control and Execute Each level typically requires
unique skills. The columns of the component mapesmt competencies and define what critical
capabilities an organization needs and offers deoto be successful. Which competencies are rdjuir
depends on the industry and the business stratietiye mrganization. The output of this step will de
CBM map of the domain under study. The figure belustrates a CBM framework in which the
required competencies specified in step 4 the comts identified and generated in step 5 needgeto b
placed.

Table 10: Sample CBM map without components

U Required-competencies




5.2 Assessment phase
The assessment phase is aimed at attaining thetiobge The steps of this phase deals with modelieg
objectives of the domain whose constructional modehstructed in the synthesis phase. The modisling
done by the identification, categorization, struicty and operationalization of them, through thaggsof
available theoretical and conceptual models.
Before describing the steps of this phase, it igarant to clarify what is meant by objectives aviay
they need to be modeled? Objectives are basicathimg more but the required or desirable chanfes o
factor [19]. Changes can be modeled by first asiihgt needs to be changed. In nearly all case#itd]
answer to this question comes by specifying thiofathe value of which needs to be changed (irsa@a
or decreased).However only this not enough, inrotaget the objectives formulated precisely ndion
the direction of the change is needed but alsq#récular extent of the change needs to be spécifi
The following equation represents a generic maaiesfecifying an objective:

Objective = (goal variable, direction, goal parasngt
In this equation thgoal variablecorresponds to the factor that must changediteztion indicates the
nature of the desired change anddbal parameteindicates the extent of the change.
This equation like model is a conceptualizatioranfobjective and has the advantage of a cleartstauc
which helps the formulation of the objectives ineaty exact fashion. However it is important to niemt
that in practice, gaining the values for the patamef such a conceptual model of objectives is not
always easy. This is because objectives are irttlimée clumsily defined in normal parlance andrted
job of formulation of objectives lies in distilling collection of clearly defined objectives fromrye
sloppy formulations.

5.2.1 Identification of informational sources
In this step the sources which can reveal inforomasibout the objectives needs to be analyzed. &he k
input or sources include policy documents, seni@nagement interviews, and senior management
workshop. The
Activities:

1. Analyze the possible sources of information whiehld with objective related issues.

2. Assess the availability, accessibility and quaditynformation within the list of sources.

3. Select from the listed of sources of informaticonirwhich objectives can be extracted based on

the availability, accessibility and quality.

5.2.2 Objectives categorization
This step involves categorization of the informatiavailable the selected sources regarding the
objectives into the following categories:

1. Strategic objectives These provide guidance for overall futuision

It is very important to fully understand the stgateobjectives, since they are remain stable incthase
of the coming 5-10 years. Broad and long-term pesi¢o reduce flood risk should build with recognit
of these strategic objectives.

2. Business objectivesGuidance for specific majatecisionsover medium to long term.
The successful achievement of the strategic obgstidirectly depends upon accomplishment of
underlying business objectives. These objectivescty influence the probability for success on the
strategic objectives. We have split the businegsctiies into three groups. Each group consistihg o
business objectives related to the particulareggiatobjectives.

3. Means objectives:Guidance for specific majatecisionsover short term.



5.2.3 Objectives structurization

Once the objectives are categorized accordingedhtee categories mentioned in the previous step (
2.2) they should be placed inside a scheme whidhallow a means-end application for the three
categories mentioned above. Here we used objedtiwesas a modeling tool, to obtain this means-end
application of the three categories of objectiveghis tree the overall mission is

Figure below illustrates how an objectives-treevadl the structurization of objectives.

Overall mission J
1
I ) 1
Strategicobjective J Strategic objective
1 ' 1 .
T 1 I 1
Business objective Business objective Business objective Business objective
J | |
Means Means Means Means Means Means Means Means
objective objective objective cbjective objective objective objective objective

Figure 13: An example objective tree presenting thtéhree levels of objectives



5.2.4 Objectives operationalization

In this phase operationalization of means-objestioe in other words operationalization of the lowes

level objectives is performed. By operationalizatad the means-objectives we mean the attachmemt of

measurement criteria and unit to the means obgstilirough which their extent of change increase or
decrease can be calculated.

Overall migsion J

Strategic objective

] 1
Business Business
objective objective

1 1

I 1
Means Means Means Means
objective objective objective objective

e unit _unit _Unit _ Uit - 7
““\\—— \/ \ ______:N/

Figure 14: Objectives operationalization

5.3 Attribution Phase

This phase includes alignment of objectives modatethe second phase to the business components
present in CBM map which got generated in the fphase. The result of this mapping will be
identification of those business components whitfibate to the achievement of the strategic gokte
identified components will be called “Hot comporfesttd the CBM map which contains them the “Heat
map”. This phase ensures that future investmemirdcesses, systems and organizational change is in
alignment with the strategic objectives.

5.3.1 Linking objective to the supporting components
Unlike the previous phases (Synthesis and Assedspntigis phase does not require any external
information as input it only needs as inputs theMCBap continuing the identified business components
and the objective tree. The final output of thimghis a CBM map in which the components that will
have an effect on achievement of the strategicctibgs are marked as hot components
The mapping works as follows:

1. Map the low level business objective present endhjective tree to the related business

components that relate and support to the them
2. Mark the linked components as hot components

3. Verify the mapping with subject matter experts.



5.4 Recapitulation

This chapter presented the description of a SBGhatewhich is a hybrid approach, engineered togsrin
about the generation of a model of an enterprise/tiith the identification and representation of the
strategic focus points is possible

This engineering of the approach proved the achiewt of the first objective of the thesis projeitte
realization of the SBCI- method is a direct consgme of the utilization of the principles, theorasl
modeling techniques offered by DEMO and CBM methogies along with objective-tree tool of Policy
analysis.

Figure 13 illustrates how and where these methgjildoand tools were utilized in this approach.
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Figure 15: Summary of SBCI-method

In the paragraphs of this chapter we described $B&thod consists of 3 phases Synthesis, Assessment
and Alignment. The Synthesis phase basically irv®lthe development of a constructional model of the
system, which is expressed as a CBM-map of bustwaponents. The Assessment phase includes steps
that deal with the modeling of the objectives; tittanate output of this phase is a full categoimaiand
operationalization of the objectives of the domading the objective-tree as the model. The Alignimen
phase which is rather trivial compared to the Sgsith and Assessment phase includes mapping of the
objectives modeled in the second phase to the éssicomponents present in CBM-map which got
generated in the first phase. The result of thippimay will be identification of those business
components which attribute to the achievement @fthategic goals.



6  Application of the SBCI-method

This chapter describes the application of the SBEthod in the flood control domain of the Nethedign
The result of this process will have a twofold efffor this project. Firstly and most importanthydugh
this application it is expected to obtain the arsteethe first and second thesis questions whicstasd
in paragraph 2.2were:
1 What are the essential building blocks of the fleodtrol domain in the Netherlands?
2 Among these essential building blocks which ar¢hef strategic relevance for the objectives of
the flood control domain?

Secondly this application offers us the degreehef applicability of the SBCI-method in practical
situations.

The implementation process starts with the synshgisase. The input for the synthesis phase withbe
description of the flood control domain in termssafety, chain which got presented in chapter 3s Th
description was made by possible work of Diana Mbad3] which was done in a very comprehensive
and accurate manner as part of her master thesks Weing this information as the point of depagtitr

is anticipated that through the application of theteps of this phase the development of CBM-map
containing the essential business components afdh&in will be possible.

After the completion of the Synthesis phase theessment phase starts. For this phase the National
Water plan (NWP) [20] will be used as the sole in@gain like the synthesis phase it expected that
through the application of the 4steps of this ph#se construction of an objective-tree will be gibke
which will fully operationalize the objectives setit for the domain by the authorities that made the
NWP. Finally using the output of the first phaseichhis a CBM-map of business components and the
objective tree of the second phase, the strategiesfpoints of the domain will be identified. Theg#

be represented as the set of components which &alieect contribution to the achievement of the
strategic objectives; all of this will be done iretAlignment phase of SBCI-method.

AT Ny
Recovery Prevention National Water Plan

T —— | _SBCIimethod |  —
—

]
Synthesis Analysis —L

Alignment

l-

FCD CBM map FCD Objective tree

FCD CBM h map
Figure 16: SBCI-method applied in flood control donain in the Netherlands

Figure 14 gives an illustration of how the SBCI-huat will be implemented in flood control domain and
what are the external informational inputs and varatthe outputs of each phase.

The paragraphs and subparagraphs of this chagerganized in terms of the phases and steps of the
SBCI-method’s implementation in the domain. In #t@ming paragraphs this whole process will be
described. However some of the details which maddability difficult are moved to the appendix A of
this document.



6.1 Synthesis Phase

The phase will illustrates the application of 7pste®f synthesis phase of SBCIl-method in flood abntr
domain. These steps illustrate the whole proceassigin which the whole of flood control domain ireth
Netherlands got summarized as a map of businesparmnts. For the readability purposes in steps 1 to
5 only the details of the implementation in the-potion link are given. The details for the remagni
four links can be found in Appendix A of this doocaimh and master thesis work of Diana Mongula [3].
From step 6 onwards all the 5 links of the saféigitc are illustrated.

6.1.1 1.1 Identification of Performa abilities

The input for this phase is the entire availablevidedge about the flood management domain. For the
flood control domain this knowledge is providedoilngh a textual description in terms of five linke(
pro-action, preparation, prevention, response andvery) of safety chain concept.

The text below shows the application of distinctexiom of DEMO which leads to identification of
Performa abilities. The identified Performa alsitiare underlined text.

Pro-Action

The water boards in the Netherlands are requiredyesix years to provide a report of the possibtare
flooded areas and about their spatial plans [2)rder to provide such a report, they perform flood
analysis. The result of flood analysis is a repeftiich can aid in the formation of a map, showihg t
possibility of flooding in certain areas, for inst@ in the coming 100 years. Among the data that th
water boards need to perform flood analysis inctheefollowing: the average rainfall data obtairfiesn

the Royal Dutch Meteo Institute (KNMI), elevatioatd that is obtained from Rijkswaterstaat and the
internal data that comes from the water boards sleéras such as different flooding scenarios.

Based on flood analysis, the Water boards devegbagpiad plans. Spatial plans are one of the measures
that can be taken to reduce the risk of flooding protect water resources. Spatial measures addrass
use, and exclude the construction of built-up ameaensitive locations and changes in land usthaio
the area can also be used as an artificial wat#npetc., when necessary. For making spatial plaes
water boards also gets inputs from the Europeann@ssion located in Brussels and from the Ministry
on the policy issues that should be taken into @atco

The water boards send their reports to the muriigsmand the provinces. These authorities use the
water board'’s reports to make land use plans. usedauthorities: the municipalities, the provinoethe
national government can initiate land-use change, dxample, the development of urban areas,
infrastructures, or natural environments. In ortierimplement land use change, the initiator has to
develop a land use plan. Among the things neededdess a land-use plan is the Water Assessment Tes
(WAT). The WAT is a general framework for assesslagd-use proposals. The WAT framework
consists of a checklist and a clarification of tbkes of the actors involved. The framework inclaiddl
relevant water management aspects (flood protectimter quality and depletion). A WAT has three
types of actors: the initiator, the advisor andréhngewer [9].

The initiator is the land-use authority that wishesimplement a land-use change, for example, the
development of urban areas, infrastructures, aurahenvironments. This can be a local, regional or
national authority. As already mentioned, this d¢snthe municipality, the province or the national
government. However, the initiator can also be imape organization. In such cases, the responsible
public authority (municipal, provincial or natiohaerforms the WAT.

The advisor is the water authority with jurisdictidche water board, groundwater authority or nation
Rijkswaterstaat. The water authority assists thd lase authority in conducting the water assesstasnt

If water management priorities (collect, store, aigtharge) cannot be realized, explanations meist b
provided and compensatory measures taken. The watBority proposes mitigation and compensation
measures that can be taken. The water authority ddgises the land use authority on how the water
management aspects can be incorporated. Howeverthe responsibility of the land use authority to
decide whether to incorporate the proposed mitigadind compensation measures.



The land use decision then has to be reviewed dicgpto urban and regional planning legislationt Fo
example, the provincial authority reviews land-dseisions taken by municipal authorities. Finathg
land use authority can implement the land use plan.

6.1.2 Transaction specification

The ontological abilities identified in the previostep for the pro-action phase are now formulated
transactions patterns using the transaction axionDEMO, the result of which is shown in the
Transaction Result Table (TRT) below:

Table 11: The TRT of the Flood Control Domain (Proaction link) Source [3]

TRANSACTION TYPE RESULT TYPE

TO1 Flood analysis check RO1 Flood analysis clieckeriod P has been done

TO2 Perform flood analysis R02 Flood analysis & heen performed

TO03 Develop flood control spatial plan RO3 Floahirol spatial plan SP has been developed

TO04 Determine land use change R04 Land use cHangeriod P has been determined

TO5 Develop land use change plan RO5 Land usegehglan LP has been developed

TO6 Advise water management related aspect ROGcAder water management aspect regarding landchaege
plan LP has been provided

TO7 Assess water management aspect RO7 Water prapagrelated aspect regarding

TO8 Propose water management compensatiorR98 Water management compensation-mitigation measegarding

mitigation measure land use change plan LP has been proposed

T09 Review land use change plan R09 Review fat lsse change plan LP has been done

T10 Implement land use change plan R10 Land usegehplan LP has been implemented

The same procedure is followed for the other fohases (Prevention, Preparation, Response and
Recovery). The details of them can be found at [3].



6.1.3 Construction Model (CM) generation
This step includes generation of models represgritie construction of the domain in terms of the
identified transactions. This is done using Orgatiin Construction Diagram (OCD). The OCD of the

flood control domain for the pro-action link of ef chain is as follows:
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Figure 17: The TRT of the Flood Control Domain (Preaction) Source: [3]



6.1.4 Process Model (PM) generation

Now that construction (OCD) and operations (TRT}h& domain are specified it is time to provide an

illustration of the interrelations between theseragions. The OCD diagram below illustrates that.
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Figure 18: OCD of the Flood Control Domain (Pro-adbn) Source [3]



6.1.5 Business components generation

In this step the information available in the PMc@anverted as 3dimensions (Activities, Resource and
Organizations) of a business component. The OffareiRequired services are beyond the goal of this
work. The aim is to fill in the information in tHellowing empty sample of a business component.

Table 12: Sample business component

Name
Purpose

- [Achivity -] Resource: | Organizationl ~ 1
Offered seivice:~[Required service:

The conversion takes place as follows:
1. For every PM model :

a.
b.

Place the transactions present in the PM as aeswf the Business components

Place the production banks mentioned in CM asdbeurce needed by the
corresponding activity.

Place the result of transactions as the offeredcg of the component.

Place the actor that executes the transition agdahiernance column corresponding to the
activity.

2. When all the transactions in the PM are placetiéncomponent go to the PM model and perform
all the activities mentioned above.
The figure below gives an illustration of the abawentioned process for one component of the prioract
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The business components that are generated aglteofebie process shown above are as follows:

Name: Flood-area analysis

Purpose: Provide a report of the possible futweded areas and spatial plans

Activity Resources Organization
Al:Flood analysis check Water board
A2: Perform flood analysis Evaluation data, Raindalta, Flood Scenario Water board
A3: Develop flood control spatial plan Land useag&patial policy Water board
Offered services Required services

FA(Flood Analysis plan) -

SP(Spatic Plan’

Business Component 1: Flood area analysis for Floddontrol Domain (Pro-action)

Name: Lanc-use strateg

Purpose: Develop a Land-use plan and an advice on waségragement, compensation and mitigation measures

Activity Resources Organization
Al:Determine Land-use change Local governments
A2: Develop Land-use change plan Water assessesnthecklist Local governments
A3: Advice water management related aspect Loocaémments
A4: Assess water management aspect Local govetsmen
A5: Propose water management compensation Local governments
mitigation measure

Offered services Required services

Business Component 2: Land-use strategy for Flooddbtrol Domain (Pro-action)

Name: Land-use implementation

Purpose:

Activity Resources Organization

A6: Review Land-use change plan Land legislation ovicial and national government
A7: Implement Land-use change plan Local goverrtmen

Offered services Required services

Business Component 3: Land-use implementation forléod Control Domain (Pro-action)



The complete list of the business components ofitloel control domain of the Netherlands for fiuekis
of the safety chain are as follows:

Table 13: Business component for flood control donia according to links of safety chain

Component name \ Purpose
Pro-Action
Flood area analys Provide a report of the possible future floodedharand sftial plan:
Land use strate Develop a Lan-use plan and an advice on water managel
compensation and mitigation measures
Lanc-use implementatic Implement the land use pl
Prevention
Flood defenses saft Safety assessment of the primary floefenses that is conducted eV
5 years
Flood defenses maintenal Maintenance of the flood defen
Flood defense improveme Improvement of the flood defen:
Preparation
Flood response plan monitor | Checking of a flood response plan to ensureit is up-to date
Training Training of individuals and organizations withineth-lood Contrg
Domain
Response
Traffic contro Traffic monitoring during evacuation implementa
Evacuation chec Checking to whether an evacuation of the populatiothe potentia
flooded area is needed.
Evacuation managem: Preparation for evacuation implementa
Economic Damage Evaluati | Economic flood damage evaluat
Causality manageme Casualty flood damage evaluat
Inundation manageme Check the podble flooded areas and possible flood break
Operational resourct Check the operational resources (personnel anghmgumit) that are use
management for flood fighting activity
Flood defense operatio Manage and monitor the flood defes to ensure proper operat
management continuity disregarding the flood threat.
High water manageme Operational high water management (i.e. controllirgh water
Flood Forecastir Flood forecasting which is done at least twice g
Weather Forecastil It concerns the weather forecasting which is done ndyreakry houl
Recovery
Recovery manageme Recovery operation of failed flood defe
Damage claim organizati Organizing of damage clait
Return polic Check the return of the evacuated popul:
Flood crisis evaluatic Checking of flood crisis evaluatic

6.1.6 Required competencies specification

This step includes theelectionandspecificationof a terminology which is reprehensive of the iiesgl
competencies of the flood control domain. The nemlicompetencies of the flood control domain are
represented using the safety chain concept whidkgsribed in chapter three.



6.1.7 CBM map development

Now that all the components of the flood comporterhain are generated it they should be placedein th
CBM map of the domain which is a single page twmetisional maps of components, whose columns
represent the individual phases of safety chainramdthe accountability level. In this case sinbe t
description of the initial information is provided terms of safety-chain concept the components are
straight away place in their responding columndhly point which needs to be taken into accoutiés

right level of accountability.
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Figure 19: CBM-framework of the flood control domain in the Netherlands



6.2 Assessment phase

6.2.1 Identification of informational sources
For identification of the objectives of the floodntrol domain, we decided that the most reliablerc®
of information which can reveal the objectives ladthong the policy documents of the national
government, for the flood control domain of the iatands, the most important policy document is
called: ‘Het NationaalWaterplah(NWP)[20].
This is a policy document which outlines the visioh Dutch government for water domain in the
Netherlands from the point of view of national goweaent through their Ministry of Transport and Wate
(RWS), Ministry of General Affairs (VROM) and Miniry of Agriculture, Nature and Food Quality
(LNV). NWP states its view point in five themes wahiare:

1. Water safety

2. Water shortage and supply

3. Water nuisance

4. Water quality

5. Water usage
For this project naturally the information availalih the Water safety theme is of relevance. Addélly
statements from individual water managers (i.esWifkterstaat and Water boards) were also used to
augment confirm and clarify the information exteatfrom NWP policy document. The choice of NWP
as the official source of information lay in thectfahat this comes from the most authoritative seur
which is the national government and hence includedowest amount of subjectivity which is usually
attached to objective related information sources.

6.2.2 Objectives categorization
Having selected NWP as the sole official sourcenfafrmation for obtaining the objectives of thedtb
control domain, in this step we will try to cateigerthe information available about the objectiirge
the following three categories:
Strategic objectives: From the NWP, three strategic objectives for tleod control domain were
identified which together define the overall visiohnational government for domain. It starts inadural
sequence frorpreventionto spatial planningo disaster managemerithis sequence is also referred to as
a three phase approach [20].
The three strategic objectives extracted from thgMNfor the flood control domain are listed in table
below.

Table 14: Strategic objectives of flood control domin in the Netherlands

Strategic objectives Description
Prevention Reduce or prevent the detrimental effects of flaader:
Spatial planning Creation of a sustainable spatial layout of theniidaind

Disaster management | Improve the organization preparedness fcsasters mitigation incase
potential flood events

Business objectivesThe business objective which would lead to thdizaton of the above mentioned
three strategic objectives is not yet fully spexifisince the NWP is still a work in progress. Fribwa

current status of the NWP only the following busiebjectives could be extracted
Table 15: Business objectives of flood control donmain the Netherlands

Strategic Business objective

Prevention Strengthened costal deses
Dike strengtt
Spatial measures in river are




Spatial planning

Disaster management Better cooperation among water ager

As can be seen only the business objective relatinthe Prevention is mentioned. Spatial planning
Disaster management is not still a work in progress

The importance of business objectives are for wstdeding the preferences for specific actions. $tép
suggests that theusinesobjectives are much more complex. We also recegthiat the water managers
will have to consider tradeoffs between these dbjes when considering possible courses of action.
Thus, thebusinessobjectives are an important input into assessifgitwnight be called a “utility
function” that reflects their preferences amongaktmodes and targets. A utility function, in tucan be
used as an input to assess the likelihood of fiaatiens.

Means objectives:Since the business objectives are not yet fornagfjned it is very logical that the
means objectives which lies on level lower thamtlaee not present yet.

Hence form this step it can be unfortunately codetufor flood control domain we will be only having
the strategic objective at our disposal and needdxk without business and means objectives for the
time being.

6.2.3 Objectives structurization

Having compiled the list of objective related infation from the sources described above, they are
positioned according to their category in the ofijectree shown below. The objective tree below
illustrates an overview of the organization anéirelationships of these objectives.
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Figure 20: Objective tree of flood control domainSource: National Water Plan [20]

As can be seen this objective tree presented imeigO0 is incomplete. This because as mentionstem
3 of this phase of the implementation work, the kvior progress status of the NWP prevent us from
filling up the complete tree. This also leads te Hkipping the last step of this phase which is the
Objectives operationalization. Since this stepueely based on the availability of the means objest



6.3 Alignment-Phase

6.3.1 Linking objective to the supporting components
Formally said this phase is aimed at the alignihthe components present in the CBM map of thedfloo
control domain which is developed in Synthesis phasthe low level objective of the objective tree
which was attained in the Assessment phase bas¢ldeomformation available in NWP. This is done
with the intention of identifying the components iet have a direct contribution to the successful
realization of the strategic objectives of the diombn phase there is not external information ldedety
chain description of the flood control domain oe tHWP is used, but rather the internal outputshef t
first and second phases of the SBCI-method.
The outputs of the Synthesis and assessment pleaas follows:

e CBM map of business components of the domain

' Land use plan Return policy
Damage claim
organization

Evacuation

management

Flood Area Flood defenses Flood response Causality Recovery
Analysis safety plan monitoring management management

L Operational .
Frlr?gi%tde%fggggs Training resources Flood crisis
management evaluation

Flood defense Flood defense
improvement operations
management

Inundation
management

Forecast

Land use plan Flood Forecast
implementation
Weather

High water
management

Traffic control

Figure 21: CBM map of the flood control domain

e Obijective tree of the domain: This represents ttierination available in the NWP document,
which was the constructed in the analysis phaskagehe 3 strategic objectives:



Sustainableflood risk management

Prevention Spatial planning Disaster management

Figure 22: Strategic objectives of the flood contdodomain set out by the NWP

Since the underlying business and means objecgigéli work in progress and not yet officially
specified we are left with the only choice of hayio deal with the formally mentioned objectives
and therefore the mapping will also lead to arefastmategic focus rather than exact strategic
points or components.

The mapping of the strategic objectives of the dl@ontrol domain the CBM-map of the domain let to
the identification of focus areas highlighted iguiie X. From the figure we are able to answer doeisd
question of the thesis that strategic focus ar¢hefflood control domain according to NWP can be
divided into three areas with each area represémtiedms of business components that it encongsass
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Figure 23: Linking the strategic objectives to theCBM map of the flood control domain



6.4 Recapitulation
This chapter presented the implementation of th€lSBethod in the flood control domain of the
Netherlands. Through the performing of the 7 stdfke first phase (i.e. Synthesis) of this prodessms
able to establish that there are 23 essentialibgildlocks which from the backbone of the of theod
control domain in the Netherlands. These builditacks got represented as business components and
placed in the CBM-map based on their competency amd accountability level. Once this was
established the Assessment phase started.
In this phase National Water Plan was the inpububi the steps of this phase it was able to establi
that for the flood control domain there are thrgategic objectives. These objectives define thienate
vision for the domain which starts in a naturalusawe frompreventionto sustainable spatial planning
to disaster managemeniThese are very important to understand sinceetlodgectives are likely to
remain stable for a long period of time comparefiusiness and means objectives. Although this phase
intended to identify business and means objectigesell but since the NWP does not specify them yet
it was opted to work without them, rather than eciihg them informally through the water agencies.
This was done for the purpose of avoiding the etgnoé subjectivity which might arise as a result of
informally collecting information relating to busiss and means objectives. Just like strategic thigec
business and means objectives are important capioce they let to understanding of preferences for
specific actions. The application of this phas¢hef SBCI-method in the flood control domain suggest
that the business objectives are much more congrdxare many times incomplete or does not exist at
all. It should also recognize that the water marmgell have to consider tradeoffs between these
objectives when considering possible courses afracThus, the business objectives are importgniti
into assessing what might be called a “utility ftime” that reflects their preferences among modes o
actions. A utility function, in turn, can be useslan input to assess the likelihood of future astidhe
application concluded with the alignment of bustnesmponents present in CBM-map of the domain to
the strategic objectives set out by the NWP soThe output of this phase led to specificationhoée
strategic focus areas with each area representedms of business components that it encompasses.
Table 16: List of Business components of the Flod@ontrol Domain

1 Flood area analysis*

2 Land use strategy*

3 Land-use implementation
4. Flood defenses safety*

5. Flood defenses maintenan
6

7

8

9

Flood defenses improvement*

Flood response plan monitoring
Training

Traffic control*

10. | Evacuation check*

11. | Evacuation managemel

12. | Economic Damage Evaluation*

13. | Causality management*

14. | Inundation management*

15. | Operational resources management*
16. | Flood defense operations management*
17. | High water management*
18. | Flood Forecasting*

19. | Weather Forecasting*

20. | Recovery management

21. | Damage claim organization
22. | Return policy

23. | Flood crisis evaluation
*Strategic components

In conclusion it can be argued without doubt thatapplication of the approach in flood control dim
stepped into relatively new territory that is idéoation the strategic focus areas in an domain of
organization using policy documents in gaining tfgectives, rather than from managerial interviews




which is a common practice in decision analysis thed using these objective to identify pointsarfifs
in construction models. But this approach was iddeecessary because of multi-actor setting of the
domain. Nevertheless this indirect approach oftifigng and structuring values and objectives ameht
aligning them to the constructional models providefitst-order idea of what is expected from thaofl

control domain rather then what the flood conteqexts of itself. Figure below illustrates a sunmynair
this whole application process.



7  Evaluation: Project Results Analysis

The engineering the SBCI-method and its applicatibim the flood control domain in the Netherlands,
completed the stated objectives of this work. Tdhiapter is going to provide an evaluation on these
objectives, which will be done through evaluatingny individual objective in its entirety.

7.1 Engineering of the SBCI-method

This was the first objective of the project whiclsastated as th&ngineering of a generic approach,
which allows identification, specification and regentation of essential building blocks of a domain
such that the strategic focus areas of a domainbmagpecified in terms of these building blocks.

This objective was extremely essential to answettiggmain thesis question. As have been presented i
chapter 5 this objective of the project was redlif@gough engineering of a hybrid approach which got
called SBCI (Strategic Business Component Ideamtifim)-method. The engineering of this method was
made possible through combining of those aspectBE¥IO and CBM methodologies which were
compatible with each other and were of value toréaization of the project goal. This combinatisas
organized along the three phases (Synthesis, Aseassand Alignment) of the method. The reason
behind the organization of the method along thdseet phases was not done just for the mere
simplification reasons, but laid in the ontologipalint of view, which states that the organizatidran
enterprise exists independent of is function thatipposed to serve. Hence the objectives of anpeise
doesnot constitute an inherent part of it and néede dealt with independently. In this phasephsial
enterprise ontology constructed by means of DEMfarsfa pure representation of the essence of the
enterprise. As a consequence, the business congonbith are derived from these models really and
directly represent only the essential businessitie8 and ultimately the essential building blocltshe
highest level of abstraction by ignoring the unmsegy implementation details. Moreover, since the
process steps present in process models of DEM@taneic from the enterprise point of view, one can
be sure to have found the finest level of grantyidhiat needs to be taken into account for defirhey
boundaries of the business components. Also, onébeasure that this set of process steps is coeplet
and minimal. That is why the steps of the Synthphizse are organized such that they purely dehl wit
constructional aspects of the enterprise. In theesaay steps of the Assessment phase only deathwth
objectives related issues or put formally with fhiection of the enterprise and in full isolatiomdn the
construction of the enterprise for which they ar@dm The steps of this phase use the well-estallish
and proven concepts of the objective modeling pgradffered by the [19]. The Alignment phase which
is rather trivial compared to the first two phaseand includes a mapping of the outputs of Syis¢harsd
Assessment phase.

This approach being based on the resulting modetheoenterprise ontology provides an automated
approach for the identification of business compiselefined by the CBM methodology. In using this
approach, different business component models cbeldienerated for various business and industry
domains. The SBCI-method in fact offers a balaret@vben purely top-down (e.g. CBM) and bottom-up
(e.g. DEMO) approaches in the enterprise engingetliscipline.

With the organization of the SBCIl-method in sucmanner it can be said without any doubt that lk sti
fully inherits the 6 important qualities (i.e. Eestial Consistent Coherent Complete Modular and
Objective) of the DEMO methodology [14] in spited#aling with objectives (functional) related issue
which DEMO intentionally ignores.

Hence it can be said that SBCI-method through @b though engineering, organization and the usdge
DEMO and CBM methodologies is an effective toothe field of enterprise engineering, which allows
an alignment of the three most important notionghefdiscipline namely enterprise ontology entaepori
architecture and enterprise governance withoutidistg the well laid balance among these notions.

As for the main problem owner of this project whistthe IBM Global Center of Excellence for Water
Management, the SBCI-method allow them to enriehGBM methodology of IBM by using the steps of



the Synthesis phase of it to generate their fuEB&-maps for various domain of industry in a much
more effective manner based, and the By makingdth@lvement of the CBM maps based on SBCI-
method’s Synthesis phase their map’s will autoradtiénherits the above mentioned 6 quality crieri
Similarly they can incorporate the steps of thee&sment phase of this method in the way of working
the CBM methodology to get much more organized eonitise way of modeling the objectives of the
client’s problem that they want to address throtgtir CBM methodology.

7.2 Application of the SBCIl-method

This was the second objective of the project whiels stated as th&he application of this approach in
the flood control domain in the Netherlands witle tim of understanding where the strategic focus
areas lay.

Through the application of the SBCI method in tle®d control domain it became possible to answer
both first and second research questions in aataffeand accurate manner which will see now.

The first research question was formulated as:

1 What are the essential building blocks of the floodtrol domain in the Netherlands?

The answer to this question came from the outptihe@Synthesis phase of the SBCI method. In iathe

the essential building blocks of the domain gontdieed and represented as 24 business components.

These components then got positioned in the CBM mhjech specified their competency area and

accountability level which allowed us to call itettCBM-map of the flood control domain of the

Netherlands.

The second research question was:

2 Among these essential building blocks, which onett@m is of the relevance to the strategic
objectives of the flood control domain?

The answer to this question came in as a resditighment phase. This phase included a mappingef t
outputs of the Assessment phase to that of Symstipbsise. In the Assessment phase the objectitag of
flood control domain got modeled based on the mftion available in the National Water Plan.
However it is important to mention that in this pbave did encounter the classical difficulties lod t
objectives modeling which is lack of informationesffying the goals. But this was already anticigate
since this is an already know problem in world bfeatives modeling. In spite of this we were alde t
capture the three strategic objectives of the domdiich are: Prevention, Spatial Planning and Désas
Management. With these in hand and the CBM-mah@fdomain it was able to establish that of the 23
business components which represented the floodratodomain 14 of them are of the strategic
importance.

In this presence of such results it will be acaitatsay that this project did answer both of #search
guestions in an adequate way through the succassiidation of the project objectives.



8 Conclusion and Recommendation

8.1 Conclusion

This document presented the research work thatcegucted in partial fulfilment of the master tises
project for the degree of the MSc. in Computer Sae Information Architecture track from the EEMCS
faculty of TU-Delft and executed in IBM Center afdellence for Water Management.

This work addressed the problem of identifying strategically relevant areas of the organizatidmsT
problem was addressed through the engineeringnefaaapproach which utilized two methodologies of
enterprise engineering discipline namely DEMO aBMCThis approach was realized in the form of the
SBCI method which got as it described in chapté&s & method which allows the representation of the
organization of the enterprise in terms of its eSakbuilding blocks, in which it is possible tdentify
those building blocks which are of strategic retea

After the engineering of SBCI-method, it was applie the flood control domain of the Netherlands,
with the intent of obtaining answers to the firstaecond research question. As a result of thisvare
able to present the whole of flood control domain28 business components which represented the
essential building blocks of the domain, of theS8ec@mponents 14 were identified to be of strategic
relevanceThe application of the SBCI-method in the flood tohalso provided us with unintended but
yet very important result which is the practicaplgability of the method in real world problems.

The above mentioned results of the process goyzewin chapter 7 which allowed us to concluds th
the project realized its specified objectives suacessful manner.

8.2 Recommendations for future research

With above mentioned results it is correct to daat this is research did achieve its declared godl
hence is at point where it is stopped. Howeveradhiguts and the findings of this research can tead
many new research works for future researchers. ddreing paragraphs will offer a number of
recommendations on the extending possibilitiehisfwork in the future.

Recommendation 1%Verification of the CBM-map along with its heat-mlbp the water managers
whose organizations are represented in these maps.”

In order to obtain a practical verification of t88M-map of the flood control domain in the Nethada
and its associated heat map, in which the strafegics areas are identified. It should be sharel thie
water managers whose organizations are presehese tmaps through a validation study or project. By
this first of all these water mangers gain morewdedge about the role of their organization in the
domain, which also hence enhances the shared tmodirsy of the domain and secondly it allows a
practical verification of the CBM-heat maps of dwmain.

Recommendation 2 “Full operationalization of the objectives-tree basm the progress of NWP.”

As we have seen in the Assessment phase of the-®Btbod presented in paragraph 6.2 it was not
possible to fully operationalize the objective tlegsed on the information available in NWP currentl
This is because the NWP document is still a worlpriogress [22]. However in the NWP it is clearly
stated that more information will be available whigill further quantify the already mentioned p@i.
Based on the information secured as result of dhthdr development of NWP the objective-tree of the
domain can be fully operationalized deep to thellavhere every means objective is clearly defined
along with a measurement criteria and unit. Onieishdone a mapping process can be performedhwhic
will allow the linking of every means objective tbe individual business components(s). This would



eventually lead to the identification of individustrategic business components which was the iaténd
final output of the SBCI-method.

Recommendation 3: ‘Mapping of the (software) application landscapehe activities of the strategic
business components.”

A mapping of the software applications currentlyuse by the actors of the flood control domainhie t
Netherlands to the operation and activities of ¢hastors represented in the business components
devolved in this work can be very valuable, becaiiseould ultimately lead to the firstly to the
identification of software applications that suppie building blocks of the domain and secondlycivh

one of them are of strategic importance to the dionfastarting point for this process can be thready
available application landscape of the RWS preseintéppendix C.

Recommendation 4:"“Defining of the services that business componesteive and offer to each
other.”

Currently the business components that are defméuds work are only defined at the level of aities
resources and governing/performing organizationgheke activities. The project objectives did not
require the defining of the specific services tlaatcomponent may offer or receive from other
components. However it can be of interest for fitgtudies to define in these services for these
components in such a way that every component wagcesent a well-defined capability. This would
allow the identification of strategic capabilitieffered by the actors of the domain independerthef
organizational boundaries of the actors that mailah £apabilities possible. This can be done through
setting up of a Service System Engineering (SS&jept. As a starting point the book of the Designin
Mobile Service System [21] can offer a sound thicasematerial on setting up such a project.



Bibliography

[1].

2].

[3].

[4].

[5].

[6].

[71
[8].

9.

IBM, 2008. IBM Establishes Global Center of Excelie for Water Management in the Netherlands.
Available at:http://www03.ibm.com/press/us/en/pressrelease/28427
[Access Date: 12-21-2009].

The costly lessons of Central Europe's floods

Available at:http://www.thefreelibrary.com/The+costly+lessonst@éntral+Europe's+floods-
a096210736

[Access Date: 12-9-2010].

Mongula, D.B., 2009. Enterprise Ontology of Flooon@ol Domain. [Master Thesis]

[Dietz, 2007] J.L.G. Dietz, J.A.P. Hoogervorst, émirise Ontology and Enterprise Architecture -
how to let them evolve into effective complementargtions. GEAO Journal of Enterprise
Architecture, 2007, vol 1.

Dietz, J.L.G. 2009, Introduction to the DEMO-methludyy,

Availbaleathttp://www.demo.nl/demo-methodology/summary/intrciilon-to-the-demo-
methodology-2007011224/
[Access Date: 05-12-2010].

IBM, 2008. A component-based approach to stratelggmge

Available at:http://www-935.ibm.com/services/uk/igs/html/cbmrmhtml
[Access Date: 12-01-2010].

Bezuyen, M. J., MPA, et al., 1998.Flood manageriretite Netherlands.

BZK, M. 2007, National High Water and Flooding Egemcy Response Plan Part 2: National
Operational Strategy.

Voogd, H. (2006). Combating flooding by planningn® Dutch experiences.

[10]. Olsthoorn, A. A. and R. S. J. Tol (February 200E)oods, flood management and climate change

in the Netherlands."

[11]. Oosterberg, W., V. Van Drimmelen, et al. 2005. t8gies to harmonize urbanization and flood risk

management in deltas. Paper presented at the 4mtigr€ss of the European Regional Science
Association, Vrije Universiteit Amsterdam, 23-27 dust."

[12]. Sprokkereef, E. (2001). "Extension of the Flooddeasting Model FIoRIIN ".

[13]. Bake, D. and A. Wolters "Safety Assessment of flatedenses in the Netherlands An ongoing

concern."

[14]. Dietz, J., Enterprise Engineering: introduction @ emerging new discipline, Nieuwegein,

LandelijkArchitectuur Congress 2009.

[15]. Dietz, J., Architecture: Building strategy into iggs 1st ed, The Hague, Sdu, 2008.



[16]. Dietz, J., Enterprise Ontology, Berlin Heidelbe®gringer-Verlag,2009.

[17]. DEMO knowledge centéttp://www.demo.nl/

[18]. Dietz, J., DEMO3-Way of Working 3, DEMO knowledgenter:http://www.demo.nl/2009.

[19]. Bots, P.W.G. (2002). Introduction to Systems Engiimey and Policy Analysis. A practical guide to
systematic problem solving. Delft University of heology, Faculty of Technology, Policy and
Management.

[20]. E. Kar, A.Verbrack, Designing Mobile Service Sysseh®S press(2007)
[21]. Directive 2007/60/EC Chapter 1 Article2
[22]. The National Water Plan: The Netherlands, a safdigable delta, now and in the future,2009

Available at: http://www.uvw.nl/download.php?f=a23tec90f2e6abbe8d2e6ac78b991
[Access Date: 05-12-2010].



List of tables

Table 1 Flood management domain @CtOrS .........cieiiiiiiiiiciccce e e e e e e e e e e e e 16
Table 2: DEMO’s Way Of thinKiNg........ccooiiiiiiiiii et rs e e e e e e e s e s e s aanaaes 26
Table 3 DEMO's Way Of MOAEIING.......ccooiiii ettt e e e e e e e e e e ee e e e e e e e e e e e e e e e s e ananeaes 27
Table 4 DEMO's Way Of WOTKING....ciiiiiiiiiiie e e e e e e e e e e s e s e s aaaaes 29
Table 5: An example of a CBM map without COMPONENTS .....evviiieiiiiiiiieiiie e 30
Table 6: DEMO and CBM dimensions COMPAred ..........ooeeuuuiuiiiiieiireeeeeeeeeeecee e e e e e e eee e s ee e e e e e e e 33
Table 7: DEMO and CBM dimensions COMPAred ..........uuuuuriieeieeeeeerieeeeeeeeeeeenssessesisennsssnesnnenssensnnene 34
Table 8:SBCI-method phases and steps “An approach for identifying the strategic focus areas of a
o o] 4o -1 1o O PSP PPV PPPPPTN 37
Table 9: A sample business component specified by CBM methodology .............ccceeeveiiiiiiciinnnnnnns 38
Table 10: Sample CBM map Without COMPONENTS.........cevviiiiiiiiieeeeeeeeeeeeeeerrr e e e e 39
Table 11: The TRT of the Flood Control Domain (Pro-action link) Source [3]......cccooeeeeiiiriinniiininnnn, 46
Table 12: Sample businesS COMPONENT .......ooviiiiiiiii e e e e e e e e e e e seeae i aaaeeeaaaees 49
Table 13: Business component for flood control domain according to links of safety chain............. 51
Table 14: Strategic objectives of flood control domain in the Netherlands............ccccociiiiiiieiiiinnns 53
Table 15: Business objectives of flood control domain in the Netherlands .............cccccconiiiiiiinnnnns 53

Table 16: List of Business components of the Flood Control Domain.........cceceeveeeeeeiieeeeeveiiiiieeenenns 58



List of Figures

T I N (T T T o I e [E] = o TR 9
Figure 2: SUMmMary of research deSigN .....ciiviiii i i 13
Figure 3: Safety Chain APPrOaCh .....uviiiiii i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aareees 15
Figure 4: Flood control domain as an intersection of Flood and Disaster management domains .... 16
Figure 5: Three dimensions of DEMO and CBIM .........ccoooeiiiiiiiiiiiiiiiieieerreee e e e e e e e ee e esnn e e e e e e e s e 23
Figure 6 Behavioral vs. engineering approach (Dietz 2008) .........cccuvriiriieriieeieeeeeeeeeeeeeeee e e ee e 24
Figure 7: The ontological aspect models of DEMO ........ccoocoiiiiiiiiiiiiiiiiccier e 28
Figure 8 CBM’s Way Of thinKiNg ......cccoviiiiiiiii e e e e e e 30
Figure 9 CBM's Way Of MOAEIING ..vvvviiiiiiiiieiiii e e e e e e e e e e s e s e s saeeaes 31
Figure 10 CBM'S WAy Of WOIKING ...vvviiiiiiiiieiiici ettt e e e e e e e e e e e e e e e aa e e e e e e e e e e s e e e s sanasenes 32
Figure 11: DEMO & CBM with respect to three notions (ontology, governance architecture) of
ENTErPriSE ENGINEEIING ...ciiiiiiieeiieiiie ettt ettt e e ettt e e e et s e e e e et e e e aat e e eeeassaseeeteansseesensanseseessannaans 34
Figure 12: SBCI-method and its theoretical and methodological foundation ..................cccccunnnn. 36
Figure 13: An example objective tree presenting the three levels of objectives.............cceeeveennnnnn. 41
Figure 14: Objectives operationalization .........cccceeeeiiiiieiiiiicccce e 42
Figure 15: Summary of SBCI-METhO.......cciiiiiiiiiii e 43
Figure 16: SBCI-method applied in flood control domain in the Netherlands..................cccccnnnnn. 44
Figure 17: The TRT of the Flood Control Domain (Pro-action) Source: [3].....cccccvvvveeeeriiiieeeeeeeeeenns 47
Figure 18: OCD of the Flood Control Domain (Pro-action) Source [3].....ccccceeeeiieieeeeeieeeeeeeeceeee e, 48
Figure 19: CBM-framework of the flood control domain in the Netherlands ................coee i, 52
Figure 20: Objective tree of flood control domain, Source: National Water Plan [20] ..................... 54
Figure 21: CBM map of the flood control domain..........ccoeceiiiiiiiiiiiiii e, 55
Figure 22: Strategic objectives of the flood control domain set out by the NWP ..............cnen. 56

Figure 23: Linking the strategic objectives to the CBM map of the flood control domain................ 57



Appendix A
Componentized Flood Control Domain

FCD in the Netherlands in this document is defilreterms of actors (i.e. organizations and ageicies
that are involved in activities related to flood magement. These actors are specified in terms of
organizations they belong to, roles they play agponsibilities that they have in water manageraedt
disaster management. The actors that form the flamaagement domain in the Netherlands is as follows

VenW Ministry of Transport, Public Works and Water Maaawgeni
BZK Ministry of the Interior and Kingdom Relatio

RWS Rijkswaterstai

WD(RWS' Inland Water Management and Water Treati service of RW.
DID (RWS) Date-ICT-Service of RW

KNMI The Dutch weather Institu

LCO National Flood Threat Coordinating Commiss

LOCC National Operational Coordination Cen

NCC National Coordination Centi

DCC Departmental Coordinain Centre

ROT Regional Operation Tea

CRAS Central Damage Registration and Reporting F

CRIB Central Registration and Information Bure

NRK The Netherlands Red Cro

From the safety-chain prospective, the above-meati@ctors are distributed as follows:
Pro-action: actors involved in this link include the nationatpvincial and local governments as well as
the water boards.

Business Component ProAction-link L............uuieiiiiiiiiiiieciee e e e e e e e e 71
Business Component PrOACLION-IINK 2.........uuuiiiiiieiiieieeeeeeciee e e se e e e e aeaeeees 71
Business Component ProAction-link 3...........uueiiii i e a e 71

Prevention: the main actors are the water boards and the tjro§ Transport, Public Works and Water
Management together with its divisions, especiRifkswaterstaat.

Business Component Prevention-link 1..........cccieir i e eeaeaees 73
Business Component Prevention-link 2............coooi i 73
Business Component Prevention-link 3..........cie i e ee e eaeaaes 74

Preparation: the primary factors responsible for specifyingimaiies in this link are the municipalities.
The provinces have regulatory authority over thenicipalities. The Queen’s Commissioner (in the
provinces) ensures administrative coordination &itld between municipalities, state services aneroth
authorities and bodies. At national level, the Miry of the Interior and Kingdom Relations plays a
coordinating role.
Business Component Preparation-link L........cccoooiiiiiiiiiiiiire e 76
Business Component Preparation-link 2. 76
Business Component Preparation-link 3............cccee i Error! Bookmark not defined.



Response:according to the Disaster and Major Accidents Alse municipal mayors are in supreme
command and, as a result, municipalities play drakmole in the response link. Disaster control is
initially carried out by the emergency serviceslif@ fire brigades, medical aid). However, whee th
situation becomes more serious or transcends thadaoies of one municipality, provincial or even
national authorities (especially the Ministry of tHe Affairs) may decide to coordinate or otherwise
intervene.

Business component RESPONSE-IINK L ......ooiiiiiiiiiii i e rre e e e e e eaees 79
Business component RESPONSE-TINK 2 ...oeevriiiiiiiiiieieeeeeeeerce e e e e e vee e s e e eaaaaes 79
Business component ReSPONSE-IINK 3 ..o e e e e 79
Business component RESPONSE-TINK 4 ......oovviiiiiiiiiiieeieeeeeerci e e e e e vee b ee e e eeaeaaes 80
Business component RESPONSE-IINK S ....oooiiiiiiiiiii i et e e e e e e e 80
Business component RESPONSE-TINK B ......covuiuiiiiiiiieiieieieiirciee e e e e e vee st eeaeeeaeaaes 80
Business component RESPONSE-IINK 7 ..coooeiiiiiiii e e e e e e e e 81
Business component RESPONSE-TINK 8 ......covviiiiiiiiiiieieeeeeerci e e e e vee st e e e e eaeeaes 81
Business component RESPONSE-TINK O .....cevviiiiiiiiieiieiieeeeerceee e e e e e vee st e e e e e eaeaaes 81
Business component ReSPONSE-IiNK L0........uiuuuiiiiiiiiiie i e e e e e e e e e e e aaaees 82

Recovery: all government authorities will play a role in oery. However, an important role in the
recovery link is reserved for the State withirfit&ncial capabilities.

Business component RECOVEIY-IINK 1 ...cccoviiiiiiiiiiiiiii e e e e e e e e e e e e e s e s 83
Business component RECOVEIY-IINK 2 .......oouiiiiiiiie e e e e e e e e e 84
Business component RECOVEIY-TINK 3 ...cciiiiiiiiiiiii e ee e e e e e e e e s s 84
Business component RECOVEIY-IINK 4 .......ooouiriiiiei e e e e e e e e e e e e s 84

In the coming paragraphs flood management domaiessribed in terms individual links of the safety-
chain. First a detailed textual description of gM@k is given in which essential operations of thctors
mentioned above are specified using pleeoformainformaanalysis of DEMO methodology. Then these
operations are represented as single transactioi®R® axiom. These transactions are then grouped
together according to their ... and presented asiohakl business components of the CBM method.



Pro- action

The water boards are required every 6 years toigecw report of the possible future flooded araas a
about their spatial plans [source]. In order tovfite such a report, they perform flood analysise Tésult

of flood analysis is a report, which can aid in fhamation of a map, showing the possibility ofdtbing

in certain areas, for instance in the coming 108ryeAmong the data that the water boards need to
perform flood analysis include the following: theeaage rainfall data obtained from the Royal Dutch
Meteo Institute (KNMI), elevation data which is alsted from Rijkswaterstaat and the internal daga th
comes from the water boards themselves such asetiffflooding scenarios.

Based on flood analysis, the Water boards devebagiad plans. Spatial plans are one of the measures
that can be taken to reduce the risk of flooding protect water resources. Spatial measures addrass
use, and exclude the construction of built-up ameaensitive locations and changes in land ustnao

the area can also be used as an artificial watgnbetc., when necessary. For making spatial pliues
water boards also gets inputs from the Europeann@ssion located in Brussels and from the Ministry
on the policy issues that should be taken into @matcoThe water boards send their reports to the
municipalities and the provinces. These authorities the water board’s reports to make land usepla
Land use authorities: the municipalities, the pnoes or the national government can initiate lasel-u
change, for example, the development of urban anmefaastructures, or natural environments. In ottde
implement land use change, the initiator has toeligva land use plan. Among the things needed to
assess a land-use plan is the Water Assessment(\WWé&dt). The WAT is a general framework for
assessing land-use proposals. The WAT frameworkistsnof a checklist and a clarification of theesol

of the actors involved. The framework includesralevant water management aspects (flood protection
water quality and depletion). A WAT has three typéactors: the initiator, the advisor and the eguér.

The initiator is the land-use authority that wishesimplement a land-use change, for example, the
development of urban areas, infrastructures, aurabenvironments. This can be a local, regional or
national authority. As already mentioned, this d&@nthe municipality, the province or the national
government. However, the initiator can also be imape organization. In such cases, the responsible
public authority (municipal, provincial or natiohglerforms the WAT. The advisor is the water aditkior
with jurisdiction: the water board, groundwaterreusity or national Rijkswaterstaat. The water avitio
assists the land use authority in conducting theemassessment test. If water management priorities
(collect, store, and discharge) cannot be realiesghlanations must be provided and compensatory
measures taken. The water authority proposes midtigand compensation measures that can be taken.
The water authority then advises the land use atyghon how the water management aspects can be
incorporated. However, it is the responsibilitytbé land use authority to decide whether to incaigo

the proposed mitigation and compensation measiies.land use decision then has to be reviewed
according to urban and regional planning legistatieor example, the provincial authority reviewsda

use decisions taken by municipal authorities. Bnahe land use authority can implement the lagd u
plan.



CBM components for pro-action link

Name: Flooc-area analys

Purpose: Provide a report of the possible future floodedhar@nd spatial plai

Activity Resource Organization
Al:Flood analysis che Water boar
A2: Perform flood analys Evaluation data, Rainfall da Flood Scenari Water boar
A3: Develop flood control spatial pl |Land use data, Spatial pol Water boar

Offered services

Required services

Business Component Pro-Action-link 1

Name: Lanc-use strateg

Purpose: Develop a Lan-use plan & an advice on water management compens&tnitigation measur:

Activity

Resources

Organization

Al:Determine Lan-use chanc

Local governmen

A2: Develop Lan-use change pli

Water assessment test cklist

Local governmen

A3: Advice water management related as

Local governmen

A4: Assess water management as

Local governmen

A5: Propose water management compens

mitigation measure

Local governmen

Offered services

Required services

Business Component Pro-Action-link 2

Name: Lanc-use implementatio

Purpose

Activity

Resources Organization

A6: Review Lan~use change pl:

Land legislatior | Provincial and national governnt

A7: Implement Lan-use change pli Local governmen

Offered service:!

Required service:

Business Component Pro-Action-link 3




Prevention

Without flood defenses such as dikes and dunese tlamn half of the Netherlands would be regularly
inundated. So, the extensive system of flood defens essential to the safety and habitabilityhef t
country and an absolute precondition for healttgnemic development.

There are two main categories of flood defensehencountry: primary and secondary flood defenses.
All flood defenses structures along the major svef the Netherlands and the area around Lake
IJsselmeer (including Lake Markermeer) and theadaie part of the primary flood defense system. The
total length of these primary flood defenses isra4€00 km, consisting of dikes, dams and dunesy; th
include over 800 structures such as pumping sttimavigation locks and quay walls. These defeases
managed 90% by the water boards and 10% by Rijlkesatant (Bake and Wolters).

All other flood defense structures are generallgnified as regional or secondary flood defense
structures (Rijkswaterstaat 2006). There are 14K00®f secondary flood defense structures, inclgidin
regional river dikes (for the smaller rivers), stge basin dikes, dikes/flood defense structured tese
separate areas with different functions (compartndikes), polder dikes and dikes/flood defense
structures dividing differences in ordnance datuaih,of which are managed by the Water boards
(Rijkswaterstaat 2006).

These flood defenses have been constructed acgotdispecific standards. For instance, the safety
standard for the primary flood defenses rangesdmiwl/250 per year (upriver) and 1/10,000 (coast) p
year (Rijkswaterstaat 2006). This safety standardliéfined as the probability of exceedence of the
hydraulic conditions.

In order to achieve the same level of protecticairesg flooding, the flood defenses need to be raaiatl

in the future. The Water Embankment Act requireswlater boards and Rijkswaterstaat to report on the
safety assessment of primary flood defense eveygass. The safety standard that includes guidelines
(VTV) and hydraulic boundary conditions (HR) forfesty assessment is established by the Directorate
General Water within the Ministry of Transport, RaWorks and Water Management. The water boards
and Rijkswaterstaat conduct the safety assessrbeming the assessment, they check whether the
strength of the flood defenses meets the statstafigty standards (Bake and Wolters). The assesshent
a flood defense can lead to three categories:|tivel fdefense “meets” the standard, the flood defens
“does not meet” the standard, or because of irgefft information “no judgment” can be made.

The water boards and Rijkswaterstaat send thedisas®ent reports to the provincial authorities thake

an assessment, which is then attached to the segnd submitted to the Minister of Transport, Rubli
Works and Water Management. Based on its indepémdsition, the Transport and Water Management
Inspectorate evaluates whether the assessmentnaigeraent has been conducted in accordance with the
regulations (this is known as official judgmenthéelresults are summarized to create a nationalrpict
and analysis is provided together with its findingad conclusions. The Transport and Water
Management Inspectorate submits this report toMivéster of Transport, Public Works and Water
Management. Based on the summary, the ministermmgfd?arliament about the state of all the primary
flood defenses in the country and draws up a prograimprovement, known as the Flood Protection
Programme, based on the results. (Inspectoratei@bpt 2006). 158

During the safety assessment period, preventivetar@nce can be performed when the condition of
flood defense seems to be threatening. Such maimtencan be called “variable maintenance,” as it is
performed after the safety assessment when thedtmndf flood defense is identified to be threaten
However, there might be a fixed maintenance, peréor in particular time interval to ensure good
condition of flood defenses. For the maintenancédoimplemented, a maintenance plan has to be
developed. Such a plan includes things like an #raawill be maintained, the equipment that widl b
used, personnel, maintenance period and maintertasteThe maintenance plan needs to be approved
before the maintenance is implemented.

As already mentioned, an improvement program is&dridased on the safety assessment results. In order
to conduct an improvement program, an improvemdan has to be established. This plan can be



established by the flood defense manager, the vimtard or Rijkswaterstaat. The improvement plan
contains the necessary project provisions as veethidigating and compensating measures for damage
done. Moreover, the plan clarifies which measurdk e taken to promote the values of landscape,
nature, and cultural heritage, the so-called LNGie®m (Olsthoorn and Tol February 2001). The
established plan has to be approved by the provinag@ved (Olsthoorn and Tol February 2001) before
the improvement is implemented. The flood defenggrovement implementation has to be inspected to
check whether the improvement is done accordinghéo established and approved plan. The flood
defense inspection role is the responsibility & Thansport and Water Management Inspectorate.

CBM components for prevention link

Name: Flood defenss safety

Purpose Safety assessment of the primary flood defenséssticanducted every 5 ye.

Activity Activity Activity

Al:Check flood defense safgAl:Check flood defense safd Al:Check flood defense safe

assessment assessment assessment

A2: Establish flod defense stande A2: Establish flood defenJA2: Establish flood defeng
standard standard

A3: Conduct flood defense saf¢A3: Conduct flood defense saf¢ A3: Conduct flood defens

assessment assessment safety assessment

Offered service: Required sewices

Business Component Prevention-link 1

Name: Flood defenss maintenanc

Purpose: Maintenance of the flood defen

Activity Activity Activity

Al:Flood defense maintenan Al:Flood ddense maintenan{Al:Flood defense maintenance cor
control control

A2:Develop flood defengA2:Develop flood defeng A2:Develop flood defense maintenar
maintenance plan maintenance plan plan

A3:Approve flood defens A3:Approve flood defere| A3:Approve flood defense maintenar,
maintenance plan maintenance plan plan

A4:Execute flood defeng Ad:Execute flood defeng Ad:Execute flood defense maintena
maintenance maintenance

Offered services Required services

Business Component Prevention-link 2



Name: Flood defenss improvemer

Purpose: Improvement of the flood defen:

Activity Activity Activity
Al:Flood defense improvemegAl:Flood defens{Al:Flood defense improvemechecl
check improvement check

A2:Develop flood defengA2:Develop flood defengA2:Develop flood defense improvement g
improvement plan improvement plan

A3:Approve flood defens A3:Approve flood defeng A3:Approve flood defense improvemeplar
improvement plan improvement plan

A4d:Execute  flood defengA4:Execute flood defengA4:Execute flood defense improvement |
improvement plan improvement plan

Offered services Required services

Business Component Prevention-link 3




Preparation

Flooding in the Netherlands is fortunately rathecammon. This means that the practical knowledge of
how to deal with threats of extreme floods and @adiooding is limited. To raise preparedness amalhg
parties involved in flood response and recovenodi disaster plans or high-water plans are prepémed
addition to the flood disaster plans, training rgamized within individual groups with a role ineth
decision-making chain to practice skills relatedhtsir individual task.

The government authorities (i.e. municipality, myiand province) are responsible for the preparatio
and updating of flood disaster plan or high-watienp Such plans need to be checked periodically for
reviews.

A good example of a region in the Netherlands witlsh a plan is the region of Nijmegen (Bezuyen,
MPA et al. Winter 1998). Because of the possibitifyffloods and the threat of a dike breach, a tisas
plan was developed for the region of Nijmegen mdharly 1980s. After the flood of 1993 from theeriv
Meuse and the fact that there appeared to bemesttof weakening and breaching of the dikes atbag
river Waal, the board of mayors from the regionided to update the plan. At the end of 1994, this
model was accepted and sent to other regions iprthénce. Although the other regions had not fdtyna
accepted this plan before the 1995 flood occumrekt of the regions could use it as a guidelingHeir
response to the flood. Among the issues dealti;ygltan include the following: inundation scenayios
evacuation planning for persons, evacuation planfon animals, communication plan and information
for the population. Because the region was welpared, it was possible to evacuate about 60,000I@eo
in the region of Nijmegen. The successful evacuatibNijmegen gave confidence to the other regions
that an evacuation of a large number of peoplepesasible.

Apart from the regional flood disaster plans, traibhal High Water and Flooding Emergency Response
Plan has been developed recently (BZK January 2@ih a plan was 159 deemed to be necessary in
the event of high water. The (impending) disastéirstrike multiple regions simultaneously, and icts
that are not hit will also be involved in comingthe aid of the affected regions and in the cangeaiple
evacuated from the regions. Here, the preparatimordfined to municipal or regional level are
insufficient.

As already mentioned, training is also used toergiseparedness among parties involved in flood
response and recovery. By implementing multidisec#ly training courses and large-scale exercides, t
government is ensuring that relief workers can amedhe right kind of knowledge and skills for patial
disasters, so that when needed, they can carrtheinttasks efficiently and effectively. Training also
used to test the established flood disaster plartkeohigh-water plan. Tests will always be neetted
establish whether the established plans work, wickwvhy exercises are the final step in effective
preparations.

For example, in November 2008, large-scale trainimg conducted in the Netherlands that involved
many stakeholders in the water domain and safatyaite The Flooding Taskforce Management (TMO)
was in charge of organizing the large-scale flogdéxercise in November 2008. Large-scale training
sessions are infrequently conducted, as comparsnhétli-scale training sessions. Due to the impodan
of training for disasters in the Netherlands, salvémining institutions recently combined forcezda
founded a consortium to provide training coursesatyone involved in disaster control or crisis
management. This consortium includes Bestuursadadbimderland (BAN), Crisis Onderzoek Team
(COT) of the University of Leiden, Nederlands Burd2randweerexamens (NBBe), Nederlands Instituut
voor Brandweer en Rampenbestrijding (Nibra), Relitistituut Openbare orde en Veiligheid (PIOV), and
Stichting Opleiding en Scholing Ambulance Hulpveihg (SOSA)(Interior Affairs).

After the training has been conducted, an evalnaggarding measures and the whole flooding process
has to be performed. The evaluation is importantesiduring training or a real flood crisis, a new
scenario may unfold that was not in the flood desaplan. As a result, it may take a long timeitmife

out who could resolve issues presented during awsgdenario and how those issues could be resdfved.



necessary, and when it is foreseen that such asceran happen again in the future, the managgreof

flood disaster plan may decide to update the exjdtood disaster plan to include the new scenario.

CBMcomponents for preparation link:

Name: Floodresponse pla

PurposeChecking of a flood response plan to ensure thatlip-to date

Activity

Resources

Organization

Al: Develop flood response pl

flood scenari

A2:Check flood response pl

A3:Approve flood response pl

Offered services

Required services

Business Component Preparation-link 1

Name: Training

PurposeTraining of individuals and organizations withiretRlood Control Doma

Activity

Resources

Organization

Al:Manage flood crisis trainir

Local gov, Regional gov, National gov(BZ

A2: Plan flood crisis trainir

Local gov, Regional gov, National gov(BZ

A3: Implement flood crisis trainir

Local gov, Regional gov, DF

A4: Evaluate flood crisis trainir

Training participant

Offered services

Required services

Business Component Preparation-link 2

Local gov, Regional gov, National gov(BZ
Local gov, Regional gov, National gov(BZ
Local gov, Regional g¢, National gov(BZK)




Response

The response phase deals with operations thatisaetetl at managing, containing and combating the
consequences of an imminent flood (also referredstdhigh water) even before the actual flood has
occurred. High water occurs when the water risevala specific pre-defined level; the water defense
have not yet been breached. Although in this sanathe disaster has not (yet) taken place, it is
considered a crisis situation and large-scale adgotaken: full crisis control measures are mabii
(pre-crisis response). This situation thus diffieosn that of many other types of emergencies (pdsts
response). High water can, but not necessarilfpli@ved by flooding. In this phase, we will coneid
actions that are taken not only during the actioald, but also during an imminent flood.

Therefore, we can say that the response phase sthen a flooding event is predicted through flood
forecasting activity. The Inland Information Centvghin RIZA, Rijkswaterstaat Regional Departments
and the water boards are responsible for daily mlatel measurement and water level forecastirteat
national, regional and local levels, respectivelgder normal conditions, water level forecastingdse
every morning, mainly for the benefit of navigation times of flood, forecasts are made at leagteha
day, again 160

for navigation but also for river management autles;, crisis organizations and population (Sprokké
2001).

Among the data needed for flood forecasting isdhta about water level measurements and weather
forecasts. The water level measurements are osfleevery 10 minutes by the Geo-Information
Department. The Royal Netherlands Meteorologicatitute (KNMI) provides weather forecasts on an
hourly basis to government agencies, commerciatheedureaus, broadcasters and media (SGI).

Flood forecasting organizations mentioned aboveausigh-water scaling up procedure as a guidetine t
initiate crisis actions. This procedure shows whetions can be taken when a certain water level is
reached and/or expected to increase. A scalingatiagvith regard to river flooding is provided, atihé
flooding scenario is provided in appendix B.

After a flooding event is predicted, the forecagtauthorities warn water management authoritiegoaind
crisis organizations according to the high-watealing level. Operational high-water management is
among the activities that are initiated early wizeflooding event is predicted. The water boards and
Rijkswaterstaat are responsible for the operatitngth-water management. They can propose several
operational high-water management measures suphraping out of water, deciding to flood a certain
retention area, etc. The effects of the proposedsares are analyzed in advanced before they are
selected as the right measures that will be imphtere

Another activity that is also initiated during tearly stages of a flooding event is the periodiaitooing

or inspection of flood defense such as dikes. Tif@rination about the condition of dikes is impotttor
initiating actions like evacuation. It is the raéthe water boards to provide the information aktbe
condition of the dykes to other crisis organizasiono do that, the dyke guards are called to irtsihec
conditions of the dykes. Based on the inspectiorhezause of known condition of the dyke, the water
boards can initiate temporary dyke reinforcementsnees such as sandbagging. Because a lot of
manpower is needed to perform sandbagging actithiywater boards request additional help from the
local people and the army.

During a flood crisis, operational effort needs he coordinated. At the national level, LOCC is
responsible the efficient, coordination of manpgwessources and expertise (the fire service, police
emergency medical aid (offered by the GHOR) andistip of Defense) if there is a threat or acute
serious crises. Regionally, the coordination ofraplen efforts is the responsibility of the Regibna
Operation Team (ROT). Therefore, in case a flodsiscis coordinated nationally, it is the respoiiib

of LOCC to ensure the availability of operationesources. To achieve that purpose, LOCC perioglicall
analyzes operational resources by checking whauress are available, where these resources are and
how many resources are needed. In case of inarfficperational resources, LOCC drafts an advice



report requesting additional resources. The datidar additional resources is taken at the Inter
Ministerial Policy team meeting (BZK January 2007).

Once a flooding is predicted, people need to knbauathe possible flooded areas and the time of the
flooding. This information is provided locally bje water boards. At the national level, the Nationa
Flood Threat Coordinating Commission (LCO) becomesponsible. LCO is activated and managed by
the Departmental Coordination Centre within the istiny of Transport, Public Works and Water
Management. The water boards and LCO perform alysisdor the possible flooding areas and flood
break time. In order to perform the 161 analysispmbination of information is required includirget
water level measurements, weather forecast, flandchst and the condition of the threatened water
defenses. Based on their analysis, the LCO adtlsekiter Ministerial Policy Team and the Ministgri
Policy Team of the chance that the threatened wiktactually be flooded, the size of the (potehtia
flood area and the time left before the flood bee@ZK January 2007).

In addition to the prediction of possible floodaéas and flooding time, the effects of floodingénms

of casualties and economic damage in the prediateds need to be analyzed in advance. This
information is important to initiate actions thamato reduce flooding effects such as evacuatidre T
municipalities perform both the causality analysisl economic damage analysis.

Due to the possibility of flooding, evacuation paiegitions are initiated. On one hand, some autbsriie
responsible for the preparations of evacuation émgntation. In doing so, they develop an evacuation
plan and prepare resources needed for the evacuptippose. Among the things included in the
evacuation plan are the required evacuation tilme,ekit points and evacuation routes that peopte ca
take to evacuate from the flooded area. An evamugilan and evacuation process discussed here is a
general one. However, specific evacuation planst thesintegrated together. For instance, these plans
may be specific for population in a threatened avghout a need of assistance, the population in a
threatened area with the need of assistance f@qiursing homes, the patients in hospitals), peaso
and animals.

On the other hand, some authorities are responfsibtshecking whether an evacuation has to be dane.
doing so, an evacuation decision-making procedsitiated. At the national level, if a disaster eaffs
more than one province or country, the Ministelrgérior Affairs decides on evacuation. If a digast
affects a single province, the Queen's Commissioaerdecide to evacuate the population. Regionélly,
flooding affects more than one municipality, th@aipted coordinating Mayor within a region can deci

on evacuation. Locally, when a single municipaldyaffected, moreover, and this is very rare for a
flooding disaster type in the Netherlands, the Maydhe municipality could decide on the evacuatio
Let’s consider a flooding crisis coordinated at tiaional level. Therefore, the evacuation decisfon
made by the Ministry of Interior Affairs. He dodsg after consulting with the regional authoriteesd
Queen’s Commissioners and discussing the decisiathaé Ministerial Policy Team meeting. Among
important information needed for evacuation decisiaking is the available time (i.e. the time frdma
moment of the warning to the anticipated momenfladding) and the required time (i.e. the time
required to evacuate all inhabitants from the désaarea). Depending on the way in which these
timeframes interrelate, the Minister of Interiorféif will decide whether or not to evacuate whady
partially on the ground of the Population Evacuathect (BZK January 2007). Once an evacuation has
been decided, some relief activities will focusimplementing the evacuation, some relief activitié
focus on measures to manage or cordon off the (present further disaster after the flood),whilbeast
relief activities in the non-threatened regionsyimoes will focus on setting up shelters ,implenrant
shelter care measures and registering evacuateéohsid OCC coordinates all these activities. Inrdpi
so, LOCC mobilizes the necessary operational ressurequired for carrying out these activities. 162
Moreover, traffic control measures need to be immgleted in case a large-scale evacuation is
implemented. Without implementing traffic controkasures, it may be impossible to evacuate a large
population within a certain time limit.



CBM components for response link

Name: Weather forecastir

Purpose: Provide weather foreca

Activity Resources Organization
Al: Weather foreca KNMI

check

A2: Weather forecastir | Weather dai KNMI

Offered services

Required services

Business component Response-link 1

Name: Flood forecastin

Purpose: Forecast flood possibility based on the high watdidation

Activity Resources Organization
Al: Flood forecast che: RWS(WD)
A2: Flood forecastin Water level measureme RWS(WD)

Offered services

Required services

Business component Response-link 2

Name: High water manageme

Purpose: Provide response measure based on high water fiedicaport

Activity

Resources

Organization

Al: Control high wate

VenW(RWS), Water boar

A2:Evaluate igh water management meas

River observatio

VenW(RWS), Water boar

A3: Propose high water management me:

Water level measureme

VenW(RWS), Water boar

A4:Select high water management mes

Water level measureme

VenW(RWS), Water boar

A5:Implement high water management mea

VenW(RWS), Water boar

Offered service:!

Required service

Business component Response-link 3




Name: Flood defense operational manager

Purpose: Managt and monitor the flood defenses to ensure properatipa continuity disregarding the flo

threat.

Activity Resources

Organization

Al: Manage flood defense operai

Water boarc

A2: Flood defense inspecti

Damage type, Damage location, Damage

Water boarc

A3: Take flood defense temporgWater level measureme

reinforcement measure

Water boarc

A4:Mobilize temporary flood defen

reinforcement resource

Water level measureme

Water board

ROT,LOC

A5:Implement temporary
defense reinforcement

floo

Offered services

Required services

Business component Response-link 4

Name: Operational resource managen

Purpose: Check the operational resources (personnel anghegumit) that aresed for flood fighting activit

Activity Resources Organization
Al: Check operation resoul ROT,LOCC
A2: Analyze operational resoul Resource li ROT,LOCC
A3: Draft operational resource bottleneck ad ROT,LOCC
A4: Take operational resource tleneck measu ROT,LOCC
Offered service: Required service

Business component Response-link 5

Name: Inundation manageme

Purpose: Check the possible flooded areas and possible thoeak tim:

Activity Resources Organization

Al:Inundation probability che Water boards, LC
A2: Perform inundation analy: TODO Water boards, LC(
A3: Provide expert advi: TODO Water boards, LC(

Offered services

Required services

Business component Response-link 6




Name: Causality manageme

PurposeCasualt flood damage evaluati

Activity Resource Organization
Al:Causality evaluatic Local goy
A2: Perform causality analy: Population dateEvacuation victim registration d: Local goy

Offered services

Required services

Business component Response-link 7

Name: Economic flood damage managen

Purpose Analyze the possible economic cage of the floo

Activity Resources Organization
Al: Economic damage evaluat Local goy
A2:Perform economic damage anal Land use pla Local goy

Offered services

Required services

Business component Response-link 8

Name: Evacuation managem

Purpose: Preparation for evacuation implementa

Activity Resources Organization

Al:Prepare evacuation implementa Threatened Regional/ Provincial ¢
A2:Develop evacuation pl; Threatened Fgional/ Provincial go
A3: Prepare evacuation resot Resource li

Offered services

Required services

Business component Response-link 9




Name: Evacuation implementatis

Purpose: Implement tle evacuation pla

Activity Resource Organizatiol

Al: Check evacuatic Threatened Region
Provincial government

A2: Decide evacuatic inundation analysis dat Minister BZK

Expert advise

A3: Complete evacuatis
A4: Mobilize evacuation resour evacuation resource dajThreatened ROT, LOC
evacuation plan data
A5: Implement evacuatic evacuation resource da Police
evacuation plan data
A6: Take shelter care meas Netherlands Unthreatened R(
LOCC
A7: Shelter set L Shelter location, Shter size|Local go\
Shelter facilities
A8: Mobilize shelte-care resourc Resource li Netherlands Unthreatened R(
NRK,LOCC
A9:Implement shelte-care measu Netherlands Unthreatened R(
LOCC
A10: Evacuation registrati Personal da NRK, CRIB Tearr
All: Cordon off evacuated al Police
A12: Cordon off arrangeme Disaster zone locati Police
A13: Mobilize cordon off resour Resource li Police
Al4: Install cordon off equipme Local goy

Offered services

Required services

Business component Response-link 10



Recovery

As already mentioned, the recovery activities emshat the affected population can return to itsmad
routines. Recovery operations should commence g @&a possible during flood response operations.
Therefore, it is important to note that the linkstlie safety chain approach are not sequentialy tae

be regarded as aspects of management, not phases.

While in evacuated shelters, people register fonalge settlement and the damage claims are organized
This registration is done by the Central Damageifegion and Reporting Point (CRAS) team. Theestat
government is responsible for the claim paymen&K(Banuary 2007).

Another concern during this period is the restoratif flood defenses to normal operations. In d@og

the repair of failed flood defenses is initiate@dck repair has to be planned. Among the thingsateat
included in the repair plan are resources thatheillsed and the cost of repair. The developedrneglpa

has to be approved before the repair work is impleted.

Moreover, other authorities research when peopieerirn. The water board councils and LCO perform
the return analysis. Based on their analysis, LE@iges advice to the Ministerial Policy, which the
decides on scaling down crisis activities in cotaidn with the highest administrative parties. &hsn

the LCQO'’s advice, the Ministry of Interior Affaisan decide whether to return evacuated victimbdo t
original homes; LOCC coordinates the return. Imgao, LOCC mobilizes operational resources needed
for implementing the return activity.

Finally, the whole flood crisis has to be evaluatedjarding measures taken. An evaluation document
will provide an insight and can be used to provigsons to all the organizations that were involved
during the crisis. Such lessons can be used tateigdisting flood scenarios as well as the floazhsiier
plan or high-water plan.

CBM components for recovery link

Name: Recovery manageme

Purpose Analyzinc of flood crisis evaluatiol

Activity Resources Organization
Al: Recover failed flood defense opera Flood defense inspection d: Water boarc
A2: Develop flood defense repair p Flood defense insption data Water boarc
A3: Approve flood defense repair p Flood defense inspection d: Water boarc
A4: Implement flood defense ref Flood defense inspection d: Water boarc
Offered services Required services

Business component Recovery-link 1



Name: Damage claims organizatit

Purpose: Organizing of damage clail

Activity Resource Organization
Al: Damage claim organizil CRAS Tean
A2: Damage claim registrati Personal data, Egibility proof date |CRAS Tean
A3: Damage claim payme National go

Offered service:!

Required service

Business component Recovery-link 2

Name: Return manageme

Purpose: Check the return of tl evacuated populati

Activity

Resources

Organization

Al: Check return possibili

Water board, LCO, Local g

A2: Conduct return analy:

Area survey data,
inspection data, Flood forecasting d
Weather forecasting data

Flood defenWater board, L/O, Local go

A3: Advise retur

Water board, LCO, Local g

A4: Decide retur

Netherlands Minister of BZ

A5: Complete retur ROT
A6: Mobilize return resourc |Resource lis ROT
A7: Implement retur Resource lis Police

Offered services

Required services

Business component Recovery-link 3

Name: Flood crisis evaluatic

Purpose: Checking of flood crisis evaluatic

Activity

Resources

Organization

Al: Check flood crisis evaluati

Inter Ministerial Policy Tean

A2: Evaluate flood crisis measi

Situation report

Inter Ministerial Policy Tear

Offered service:!

Required service

Business component Recovery-link 4




Appendix B
National Water Plan — A Summary

The National Water Plan: The Netherlands, a safe ahliveable delta, now and in the future.

In the last decade, the Fourth National Policy Doent on Water ManagemenViérde Nota
Waterhuishouding the Water Management in the 21st Century AdyisoCommittee
(CommissieWaterbeheer 2l1e eguvand the National Administrative Agreement on Wate
(NationaalBestuursakkoord Wajerepresented an important impulse for water mamage. With this
first National Water Plan, which is also a framekveaision based on the new Water AgVdterwe} and

the Spatial Planning Act{et RuimtelijkOrdeningand drafted for the 2009-2015 planning period ane
entering a new phase. Because we want future gamerdo be able to enjoy the Netherlands as a safe
and affluent land of water, we have to find answer®/ to developments in climate, demography and
economy, and invest in sustainable water manager&éiective flood defences are basic preconditions
for prosperity and well-being, prevention of flocatsd drought wherever possible, and good wateitgual
are achievements that the Netherlands has, in largasure, water to thank for, in addition to its
favourable location and an excellent freshwatepluprhe Netherlands, an attractive country with an
abundance of water and high levels of safety, dmrtes positively towards the quality of the living
environment and the conservation of biodiversityat®#y is wonderful and the Dutch love it. The aim is
crystal clear: the Netherlands, a safe and livedél&, now and in the future.

Sustainable and climate-resistant water management

In the 2007 Outlook on WateWatervisig@, the Cabinet set out the aim of stepping up ritbiions and
pursuing sustainable and climate-resistant watenag@ment. To achieve this aim, the Cabinet
established a second Delta CommittBel{facommissieto advise on water policy for the next century
and beyond. In 2008, the Delta Committee proposegtasing flood protection and securing freshwater
supplies in the long term, an advice it embeddetveglve recommendations. The Cabinet endorsed this
cohesive vision and decided to use it as a stapgwigt for further elaboration. The first policy<sd
detailing of the vision now forms part of this Natal Water Plan. To guarantee the continuity and
cohesion of this approach in the long term as wledl,Cabinet will be introducing a Delta Bibéltawe)

in 2009, addressing the legal basis for the Daltgnamme Deltaprogrammay, the tasks and powers of
the Delta manager, and the way in which a solidrfaial base can be laid. The central government’s
ambition is to invest in flood protection and defenand in freshwater supply in the next decades.
Expenditure is not included in the draft Nationahtét Plan but will be detailed in 2009 in the cahtef

the Delta Act and the Delta Programme.

Measures in full swing

Alongside all these plans for ensuring the futuedety and liveability of the Netherlands, the
implementation of measures are already in full gwinThe Flood Protection Programme
(Hoogwaterbeschermingsprogrammand programmes for river widening, Space for tRever
(Ruimtevoor de Rivig¢r and the Meuse projectMéaswerkeh are making good progress. The National
Administrative Agreement on Water, updated in 208&eing used to order the water systems by 2015,
especially in terms of flooding and water shortadgreshe planning period, river basin managemeangl
are being carried out to ensure improvements tondeessary water quality of the Ems, Meuse, Rhine
and Schelde Rivers.

The funds the central government is freeing uptlier planning period suffice to carry out the plahne
measures for which the central government beaponssbility.

Working together to implement water policy

Co-operation between government bodies is beirangitied. Examples include the result-driven work
on the Water Framework DirectivKdderrichtlijn Wate) and Space for the River. It is being considered



whether collaboration between the river basin aitibe can be made more effective. The Delta manage
will be given a key task when it comes to wateesafind freshwater supply. An area-based appr@ach i
to become the standard for implementing measureghwneans not only deciding what is needed from
the perspective of the water system but more ealbgcivorking with all stakeholders in applying a
development-geared approach and seizing oppoeanitinovating and generating new knowledge are
key to making the most of these opportunities aimping about renewal. The central government wants
everyone to co-operate proactively. For many, wigtatill a given. What we need is to raise awassne
of the opportunities afforded, as well as the rishtailed.

Going with the flow, offering resistance, seizingmportunities

The basic principle of sustainable water managensett ‘go with the flow of natural processes where
possible, offer resistance where necessary ané sggortunities to foster prosperity and well-b&ing
Making room for water, going with the flow wheregsible and utilizing natural processes such asus n
the case with Space for the River are essentiadstainable water management. The central govertnme
considers it vital that water tasks and measuresoptimally embedded into other types of tasks and
measures.

Offering resistance fits in well with the Dutchdigon of building dykes and dams to defend thedlan
against water and managing water levels in poldasks that are essential if we are continue ® dind
work in the Netherlands. Grasping the opportunitiaser offers is an attitude the Cabinet valueslkig
Water plays a significant part in enhancing thetiapguality of rural and urban areas — water isatvh
makes the Netherlands beautiful. All manner ofvétatis can be combined with water management, such
as leisure activities, nature and landscape, dgriey renewable energy production and housinginak
an area-based approach is often a way of improwiitgr management whilst reinforcing the economy
and the living environment at the same time. Arid #fhould be done at a social cost that is as Bw a
possible.

Enhancing water and space

Taking short-term and long-term water managemeqgtirements into consideration during spatial
development is essential for a sustainable andatdirresistant water system. Conversely, water nganag
need to be aware that there is far more to be aethi all areas than just water-related targeleyT
must also anticipate spatial and economic develogsne

Water is to play a more influential role than hitbein decisions regarding major tasks in the axgfas
urbanization, commerce, industry and agricultuedure, landscape and leisure activities if a snatde
and climate-resistant water system is to be acdsheal. The extent to which water is a definingdadah
spatial developments depends on the nature, scupergency of the water task in relation to otlaesks,
existing functions and soil quality, as well asesthrea-specific features. The key is as alwagtrike a
balance between different interests.

The Land Use Planning Memoranduhtofa Ruimtg regulates the spatial consequences of the current
water policy. This is set to change. A General Austiative Order on Spac@&NvBRuimtg will be
introduced in 2009 for areas that are part of th&dwal Spatial Structure, i.e. the coast, thedargers
and the lJsselmeer lake area. The National Water, Rthich is also a framework vision based on the
Spatial Planning Act, replaces certain policy sewiof the Land Use Planning Memorandum pertaining
to the IJsselmeer lake, the North Sea and thestivigme protection of vital functions and vulnerable
objects is a subject of national importance, thoigis not limited to areas in the National Spatial
Structure. The central government will be drawipgauseparate General Administrative Order for dhis
the basis of a flood risk pattern, in order to pebtelecommunications, ICT and energy networkselbs

as evacuation routes in the event of flooding.

The central government is expanding and enhanbtiegperation of the water test and will evaluae it
effect in 2011. It is asking provinces and localimcils to involve water managers at as early aestey
possible when drafting framework visions by requngstheir advice on and asking them to write a
section on water. The central government will thewk into effective measures or means for keeping
space for water available in the long term, supplaiary to the tool of spatial reservation.



Working toward a safe delta

Climate change increases the threat of water. Eurtbre, the values to be protected have increased
significantly in the last decades. The Cabinefpiing for a sustainable water safety policy by f&ing on
‘multi-layer safety’. This is a three-tier or ‘layeapproach to our protection, the first of whichk i
prevention, i.e. preventing flooding. This is ammeins the cornerstone of water safety policy, even
though it can never be ruled out completely. Treosd and third layers are therefore aimed at Ingiti
the effects of flooding. The aim of the second laigeto create a sustainable spatial layout of the
Netherlands and the third seeks to improve thenizgtional preparations for a potential flood (disa
mitigation). New standards are to be establishetherbasis of flooding risk, which will be testeeeey

six years against water levels and wave heights afe expected twelve years later. The level of the
standards will be decided in 2011, based on almastfit analysis and an analysis of the potentiaflmer

of casualties. The consequences of the safetyatasméhcreased by a factor 10 as proposed by tha De
Committee will also be shown.

Research is to be conducted into robust and wida diykes. With a view to sustainable spatial
development, the provinces, water boards and thzategovernment are jointly charting flooding sk
which will be mapped out in zones by 2012.

The central government is encouraging water masagad safety regions to draft co-operation
agreements, in addition to their existing statutolbjigations, establishing the role they are tdilfir
disaster mitigation during an actual or impenditmpd. The results of the work done by the Flood
Management Taskforc& dskforce Management Overstromingand the outcome of the ‘Waterproof’
(Waterproef operation will be embedded in policy.

This multi-layered approach to safety requires #@sed custom work. In association with regional
parties, the Cabinet will be expounding this apphoi area pilot schemes. The European Directive on
Flood Risks EuropeseRichtlijnOverstromingsrisicy’svill be introduced into Dutch legislation during
the planning period. Risk maps and flood risk managnt plans are to be jointly developed with
neighbouring countries.

In 2009, the central government will be taking ithiative to inventory and assess potential botieks

in the areas outside the dykes. Together with aidimitive partners, it will consider whether policy
amendment is needed. This re-evaluation will td&eepin the light of the new standards and wilbteea
link with basic safety.

Sustainable freshwater supply

Existing freshwater supply agreements will remain force until 2015. Policy is, under normal
circumstances, geared towards meeting users’ ngeeever possible and, as yet, no big problems are
expected until 2015, again under normal circums&anin periods of water shortages (in dry summers),
water will be distributed on the basis of the tipriorities and the damage to be contained.

In this planning period, the central government t& making long-term decisions on freshwater seppl
and salinisation control, including any infrastiuret measures this may require. In the coming planni
period, possible solution strategies are to be aerut with the regions. The key aspects of thig ne
strategy are greater levels of regional self-sigficy and optimization of the freshwater distributiin

the main and regional water systems. For thistto®central government, the regions and the usi#irs w
be hammering out solutions in the coming planniegaqal. Solutions and areas will be considered as a
cohesive whole and the (spatial) consequences€diomal systems and functions (drinking water,
agriculture, nature and shipping) made transparent.

Cleaner water and a natural design

The Cabinet is holding on to a combination of tamklpollution at source and improving the design of
the water system, reflected in the river basin rganent plans for the Ems, Meuse, Rhine and Schelde
rivers for the 2009-2015 period. Alongside conttimaof the (international) approach to sources ted
treatment of wastewater, a new key element is ingrent of the design. During this period, for
example, some 2,400 km of eco-friendly banks aret 630 fish ladders will be made. The fight against



pollution continues — 290 sewage overflow poinestarbe tackled and improvements made to more than
50 wastewater treatment plants. Despite all theteitées, the aims of the Water Framework Direetiv
have not been achieved yet. The Cabinet has skt @Simillion Euros to promote innovations intended
to further improve water quality.

Water policy for coast, rivers, |Jsselmeerlake, sah-west Delta, North Sea and urban areas

The coast is growing. The Cabinet is opting fordsagplenishment as a way of enabling the coastal
foundation zone to grow concurrently with the risesea levels. Where possible, this is to takeeplac
distributing and transferring sand naturally alaihg coast. In addition, the Cabinet is opting for a
cohesive approach to area development that allowa balanced development of nature, economy and
accessibility in the existing coastal areas. ThikaDeéommittee has suggested extending the coastdin
provide more space for functions in the coastah.ale the planning period, the central governmeifit w
be exploring the feasibility of this proposal.

The rivers are expanding. The key planning decigRifB) Space for the River and the Meuse Projects
are progressing steadily, which means that by 2081 Rhine will be able to handle a peak discharge
level of 16,000 m3/s and the Meuse a dischargd @800 m3/s. Steady progress is also being made
implementing the Rhine and Meuse Action Plans @odriDefence Actieprogramma’sHoogwater Rijn
en Hoogwater Mags Future agreements will be made in the perspeciiithe flood risk directive.

Where possible and cost-effective, measures ceadirbe taken for discharging 18,000 m3/s from the
branches of the Rhine and 4,600 m3/s from the Meosaexample, by establishing a link between the
water task and spatial developments. To anticifsesafety task after 2015, lands should be sdeasi
and where necessary, purchased, outside and poakiblinside of the dykes.

The central government is working with all authiestinvolved on the formulation of a long-rangektas
for areas outside of the dykes along the rivefdntpaccount of safety, nature, water and spatiality

and (regional) spatial developments in favour dfadanced application, management and use of the
riverbed.

As for the Rijnmond and the Drechtsteden regiote €Cabinet recognizes the significance of
guaranteeing the protection against flooding ofrihers and the sea in the long term as well. Atsame
time, the negative effects of salinisation in tlieea must be prevented. Following on from the
recommendation of the Delta Committee, the cegmakrnment and other authorities will be conducting
research into a ‘closable-open’ Rijnmond.

The level of IJsselmeerlake is to be raised. Thair@ is opting to reinforce the strategic functafrthe
IJsselmeer lake area to supply freshwater. By ngakmall adjustments to the water level management
regime, space that the system currently has angaaybe used in the short term. In the long terra, us
will be made of the additional water that is creaby raising the water level of the lake. Reseasch
being done to see what is needed to supply freshnwat the west of the Netherlands as well. In
connection with this, the Cabinet has elected taimethe current system of natural water drainage
through inlet sluices to the Wadden Sea for as &mpossible.

The Cabinet has decided to unlink the MarkermeezLakd the Veluwerandmeren lakes from the
IJsselmeerlake. The result is a water level managenin the Markermeer-lJmeerlake and the
Veluwerandmeren lakes that corresponds far bettdr what is needed for ecologically sustainable
development. It also opens up possibilities foritlah building activities in the Markermeer-IJme&da
outside of the dyke. A pumping station will be bédlr the Houtribdijk.

The Cabinet is opting to allow a restricted numifedevelopments outside the dykes that take theagpa
quality of the area into account. The loss of waterage capacity as a result of developmentsdrutsfi

the dykes does not have to be compensated.

The Cabinet has decided to reinforce the |Jsselmiaer (Afsluitdijk), while endeavouring to combine
this with a multifunctional arrangement that meshiéh the existing core qualities of the 1Jsselmake
area and makes allowance for the lake’s strategahfvater supply in the long term.

The south-west Delta is to be given a dynamic tyalVorking on flood defenses remains crucial ia th
south-west Delta. The coastal foundation zone gvitlw naturally with rising sea levels. The northern
Delta reservoir and the Volkerak-Zoommeerlake \wdlve to provide sufficient drainage and storage



capacity to cope with the increase in dischargmfilee major rivers. Reinstating tidal dynamics @ases
the self-cleansing and natural production capaafityhe water and ensures a better distributionhef t
nutrient load in the various bodies of water. Fisim swim from the sea to the rivers and vice versa.
Possible solutions for addressing sand demandeirOtbsterschelde estuary are being explored, using a
variety of resources, including sand replenishmReinstating tidal dynamics does mean, howevet, tha
the targets of the Water Framework Directive inrilier basin management plans for some of the water
will have to be adjusted in six years’ time. Thipkes to the Volkerak-Zoommeerlake, for examphg i
which salt will again be allowed before 2015.

The North Sea will become more sustainable. Thaneais opting to use the North Sea in a way that i
sustainable and safe and makes efficient use aespehile keeping it in balance with the marine-eco
system as set out in the Water Framework Directikie, Marine Strategy Framework Directive, the
OSPAR convention and the Bird and Habitat Directiveconsultation with the Dutch fishing sector,
nature protection organizations and other EU merstses, and within the framework of the European
Common Fisheries Policy, the focus is on workingamls the sustainability of fishing in the NorthaSe
Views across the sea to the horizon are to rem@én.o

Within international frameworks, the Cabinet isigiy priority to the following activities that aref o
national importance for the Netherlands:

Sand extraction and replenishment: sufficient sgacerotecting the coast, counteracting flood r@sid

for fill sand on land;

Sustainable (wind) energy: space for 6,000 Megaefattind energy on the North Sea in 2020 (at least
1,000 km2, creating conditions for further (intafomal) growth after 2020;

Oil and gas field development: extracting as muatural gas and oil from the Dutch fields in the tdor
Sea as possible; Sea shipping: building a systetraffic separation schemes, clearways and anatorin
areas allowing safe and prompt handling of shippbefence areas at sea.

Existing and new users will be informed of the spawailable for new activities and the conditions
attached.

Urban areas to become more livable. Tasks suchoge that involve living, working, mobility, leisr
activities, landscape and nature, water and thea@maent are to be addressed cohesively. The atm is
increase green spaces and water in city develogmmiaking urban areas more attractive and livedtle.
this context, the central government is encouradjvigg on water, which can contribute towards a
climate-resistant blueprint of the Netherlands heedt is a form of dwelling that can be combingthw
space for water.

Advanced urbanization and climate change are kak®n into consideration in the approach to thamrb
water task, and where possible linked to the dynarof the city. The implementation of measures is
being combined with the restructuring of existingltoup areas and the creation of green zones th an
around the city. Combining water and green zoné&srfplenty of opportunities to make urban water
systems more robust and climate-resistant. Goocheziions between urban water systems and the
surrounding land contribute towards good qualitytewvaand landscape. Water offers potential for
improving the living environment in existing urbaattlements. Best practices applied elsewhereen th
world will be inventoried in the planning perioddaButch cities will be involved.

The Netherlands works with water on a worldwide scke

The Cabinet wants the Netherlands to co-operatwehctwith countries in low-lying delta areas,
protecting them against floods and ensuring sefficiand clean water. Central to this are climate
adaptation and contributing towards achieving tlillermium goals. The Cabinet is focusing its afitemt

on a number of deltas and, in 2009, will be chapsbetween the Jakarta, the Mekong, the
Ganges/Brahmaputra, the Incomati and the Nile sleltedoing this, the Netherlands will be enteriimg
long-term co-operation agreements. These partiperstiil be based on the existing Partners for Water
(Partners voor Watgrprogramme, which is to be extended for a periosioyears to 2015. In addition,
where opportunities arise and a demand for Dutchhniglogy and knowledge is made known, the Cabinet
is opting for an approach based on a global pesitegp of the water and delta technology sectors of



industry. An international ‘Water Sector MarketiRgogramme’ Marketing ProgrammaWatersecjois

to be developed in 2012.

Taking the plunge!

With this National Water Plan, the Cabinet has dgdtg a future-driven national water policy based o
concrete measures that can be taken now. A pla@Gdbaet wants to realize with you: working towards
a safe and livable Netherlands, now and in theréutu
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Inleiding

De IAP applicatiearchitecten hebben voor 2009 gekozoor het opzetten van een uniform
applicatielandschap. Gezamenlijk is gekozen voarlardschapskaart gebaseerd op de UPP processen;
alleen voor de Dienst Infrastructuur is hiervaneafgken. De layout en het gebruik van kleuren en

symbolen is op elkaar afgestemd.

Versie 1.0 moet op 1-7-2009 gereed zijn en zalbedangrijk deel van de applicaties omvatten, maar k
niet compleet zijn doordat er nog geen goed beedtblat van alle bestaande applicaties en ook hetbe
en onderhoud van deze applicaties nog niet bijisaRgd is.

Versie 1.1 is gemaakt om de applicatie en relat@sd de missie kritische processen van RWS
inzichtelijk te maken.
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Aanpak landschapskaart Hoofdwatersysteem

De vormgeving van het landschap is afgestemd metardbitecten van de overige IAP teams.
Afgesproken is voor versie 1.0 het landschap \@a#tdgen in Powerpoint. Hoewel aan het gebruik van
Powerpoint nadelen verbonden zijn, is hiervoor tgekozen om het opleveren van versie 1.0 op 1-7-
2009 niet in gevaar te brengen door het startereeardiscussie over architectuur tools.

Bij IAP Water is door Loek Bekkers al geruime tggdwerkt aan een producten en diensten catalogus
(PDC). Deze PDC is nog steeds in ontwikkeling.

Het applicatielandschap van het Hoofdwatersysteewatbniet alleen applicaties genoemd in de PDC,
maar ook applicaties die op één of andere maniegegliagen zijn en waarover meestal minder gegevens
bekend zijn.
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Naast het initiatief van de IAP architecten omdenken tot een gezamenlijk landschap is voor het dome
water is de “Taskforce applicatieportfolio Nat” et leven geroepen. De taskforce bestaat uit een
produktmanager en architect van |IAP-Water, eenrinddiemanager en functioneel beheerder van de
Waterdienst en de Watermanager van de dienst Ndolldnd. De taskforce zal het applicatielandschap
toetsen en aanvullen bij de watardistricten vareg@nale diensten van RWS. Begonnen is met eeh pil
bij het waterdistrict van de dienst Noord-Hollandelieer Noordzeekanaal, scheepvaart en
waterhuishouding).

Verwacht wordt dat de inventarisatie bij de watstrititen medio 2010 afgerond kan worden.

Vanwege de beperkingen van Powerpoint is voor dreddchap van het Hoofdwatersysteem alleen een
beperkt aantal informatiestromen in beeld gebrguds; nadat het te gebruiken architectuurtool gekoze
en geimplementeerd is zal hier meer aandacht aedaeworden. Veel informatiestromen zijn nu nog
niet bekend.
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Beschrijving applicaties

Hierna volgt een alfabetische lijst van alle in hetdschap opgenomen applicaties. Daar waar een

]
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il

applicatie is opgenomen in de PDC wordt hiernaaveeen. Van de overige applicaties wordt een korte
omschrijving van de functionaliteit gegeven

ABM
Agila
Ammoniak

Aquadas

Aquadata
Aqualarm

Astrog

Atloz
AUTO-KIMONO
Baggeren in Ned

Balans
Baseline
BC2000

Bestrijdingsmiddelen atlas

BIG

Blokkendoos
Boor manager

December 2010

De ABM is een methodiek om op een éénduidige wijze
de waterbezwaarlijkheid van stoffen en preparaten vast
te stellen. Daarnaast legt de ABM een relatie tussen de
waterbezwaarlijkheid en de beleidsmatig gewenste
saneringsinspanning (BBT of BUT). Op basis van een
beslisboom wordt beoordeeld of een Wvo-
vergunningaanvraag kan worden ingewilligd.

Zie PDC Hoofdwatersysteem

Aquadas wordt gebruikt in de zogenaamde milieu
meetcontainers (o.a op de schepen).
Aquadas kan bekende milieusensoren inlezen,
gedurende een bepaalde tijd er mee meten, en o.a. de
geleidendheid /temp omrekenen naar saliniteit en
presenteren en er diafiles van maken.

Database met actuele meetwaarden ARK/NZK van
dienst Noord-Holland

Zie PDC Hoofdwatersysteem

Astrog wordt gebruikt voor het berekenen van
astronomische parameters.

GIS tool voor Handhaving

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

De applicatie BALANS wordt gebruikt voor het maken
van rapportages van water- en chloridebalansen in het
IJsselmeergebied, inzicht krijgen in het watersysteem,
de waterverdeling en het waterstandsverloop tijdens
droogte. Het is een 0-D model specifiek voor het
IJsselmeergebied. De onderliggende database bevat
ongeveer 100 locaties met dagwaarden van 1976 t/m
2001 (laatste jaren nog niet geheel verwerkt).

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

De Bestrijdingsmiddelenatlas geeft op grond van
meetgegevens van regionale waterbeheerders een
landelik beeld van de bestrijdingsmiddelen in het
opperviaktewater. De meetgegevens worden door
Royal Haskoning in het systeem gezet, waarna het via
internet te downloaden en te gebruiken is. De
gegevens worden gebruikt voor evaluatie van
bestaand beleid en voorbereiding van nieuw beleid,
kan leiden tot nieuwe wet&regelgeving (Amvb's.
lozingenbesluiten, Wvo)

Zie PDC Hoofdwatersysteem

Applicatie voor beleidsadviseurs om snel de impact
van maatregelen op het watersysteem te visualiseren

Zie PDC Hoofdwatersysteem
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BOS NZK

Canoco Windows
Charisma
Chemiekaarten
ChemMap
ChemTox

CoMa

Compare

Cress

Delft3D

DHV ATCN stoffen
Dijkring

DONAR

Dreissena
Dun water tool
EaSI View
Ecolims

Emissie registratie
Epi suite
Etmaal Overzicht NH

ETX
Eur. Chemicals buro
EUSES

December 2010

Beslissings Ondersteunend Systeem gemaal en spui
complex Ijmuiden

Voor statistische analyse van biologische gegevens is
ook de soortensamenstelling van belang. Een van de
vele voorbeelden is het programma CANOCO, dat via
multivariate analysetechnieken de mogelijkheid biedt
tijdreeksen, trends én onderlinge verschillen in
soortensamenstelling zichtbaar te maken.

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Het programma berekent op basis van de ingevoerde
gegevens voor de viff categorieén per bedrijf
(lozingsobject) een drietal eindscores, dit zijn getallen.
één eindscore is specifiek voor heffing, één specifiek
voor handhaving en één  specifiek  voor
vergunningverlening.

Compare wordt gebruikt bij de verwerking van
waterbodemkwaliteitsgegevens.

Zie PDC Hoofdwatersysteem
Zie PDC Hoofdwatersysteem

Programma voor beoordeling kruinhoogten.
IAP Data : Database voor alle meetwaarden voor de
Natte Rijkswaterstaat

DREISSENA is een individu-gebaseerd model voor de
groei en effecten van zebra-mosselen (Dreissena
polymorpha).

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Emissieregistratie is een online database met
informatie over emissies in lucht, water en bodem.
Voorheen bekend als ER-C (Emissieregistratie
Collectief)

Zie PDC Hoofdwatersysteem

ETX is een applicatie waarmee op basis van
beschikbare toxiciteitsgegevens een zogenaamde
soortgevoeligheidsverdeling (SSD) uitgerekend kan
worden. Vervolgens toetst het programma of deze
verdeling voldoet aan de criteria van een normale
verdeling. Van de SSD worden het 5e percentiel en de
mediaan  berekend, beide met hun  90%
betrouwbaarheidsinterval. Met de berekende SSD kan
ook een fractie aangetaste soorten worden geschat bij
een gegeven milieuconcentratie, of een verwacht
ecologisch risico (EER) bij één of een serie van
milieuconcentraties.

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem
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Extinctie program
FEWS-NL

FIS

Geo-services

Getij Kopy

Getij specials

Golfvorm generator

Hatyan

HIS

HMCN

Hoelidijk / Hoelikust
Hommel
Hoogwater presentatie DLB
Hydra

iBever

IDE

Immissie toets
Incilog

Intwis keringen
IVS90

IWSR

Kennissysteem LCW
KRW Portaal
KRW verkenner

December 2010

Extinctieprogramma wordt gebruikt bij de verwerking
van doorzichtgegevens van water (waterkwaliteit).

Zie PDC Hoofdwatersysteem

IAP DVS : Fairwya Information System

IAP Data : set generieke gis-tools

Script voor het genereren van gegevens voor het
maken van het getijtafelboek (uitgegeven door SDU).

Verzameling van Matlab-scripts voor getijberekeningen
als hoog water, laag water, agger, havengetal etcetera.

De Golfvormgenerator maakt bestanden nodig voor het
maken van WAQUA sommen van de Hyfraulische
Randvoorwaarden en voor het maken van statistische
bestanden.

Hatyan is een systeem voor het berekenen van het
astronomische getij.

HIS operationeel wint hoogwater metingen en
verwachtingen in, voert aanvullende berekeningen uit
en stelt de hoogwaterverwachtingen via een Web-
interface  beschikbaar aan de eindgebruiker
(waterschappen, regionale RWS directies etc.).
Functionaliteit wordt ten dele overgenomen door
FLIWAS (zie elders lijst), dit geldt nog niet voor
aanvullende berekeningen rond hoogwater
berekeningen.

Hydro Meteo Centrum Noordzee

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Incilog is een actuele database van incidenten.

Zie PDC Hoofdwatersysteem

IAP DVS : database voor scheepvaartverkeer

IWSR ondersteunt de verwerking van monitoring
gegevens op een gestandaardiseerde wijze. Gegevens
kunnen worden ingelezen, geselecteerd, getoetst en
gepresenteerd. De methode waarmee de verwerking
plaatsvindt is de Regionale WaterSysteem Rapportage
(RWSR), waarvoor in IPO-verband (Inter Provinciaal
Overleg) een uniforme methode is ontwikkeld voor de
evaluatie van beleids- en beheerdoelstellingen voor
regionale watersystemen.

Kennissysteem waarin kennis en actuele informatie
over laagwater beschikbaar wordt gesteld voor de
LCW (Landelijke Codrdinatiecommissie
Waterverdeling), nodig voor communicatie tijdens
droogte (droogteberichtgeving) en om maatregelen te
kunnen nemen ten tijden van laag water. De informatie
wordt door BC2000 geleverd.

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem
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KustDB200
Labinfos/WM2S

Lawamap

Levies

LMW

Lozingen besluit LVO
Lozingseis assistent
Maas Alarmmodel
Maptable

Mars
Matroos

Melissa

MFPS

MHW Processor
Midhat

Missing Link
Mona

Mozart

Nagrom

Nautboom
NCP

December 2010

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem
Waterbodemkwaliteitsgeg. Eigen gemaakte toepassing
met  Delphi. Is waarschijnlijk hetzelfde als
Veldformulier. (Logisch Gegevensmodel WAP*Info d.d.
november 2004)

Zie PDC Hoofdwatersysteem

IAP Data : Landelijk Meetnet Water

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Het MARS (Monitoring and Registration System) is een
meet en registratiesysteem waarmee het baggerproces
van een sleephopperzuiger gevolgd kan worden.
Verschillende aspecten van het baggerproces worden
gemonitord zoals cyclustijden, de hoeveelheid lading,
de geografische positie van de sleephopperzuiger etc.
Met de functionaliteit van het systeem kan de
berekende hoeveelheid lading worden weergeven in
tonnen droge stof (TDS) bij vaargeulonderhoud of in
kubieke meters  zand bij  vooroever- en
strandsuppleties.

Zie PDC Hoofdwatersysteem

Melissa wordt gebruikt voor de off-line validatie van
waterstanden en temperaturen in MSW. Tevens wordt
Melissa gebruikt voor het generen van "rekenregels"
voor de online-validatie in MSW.

Melissa maakt gebruik van Multi Lineaire Regressie
technieken voor het bijgissen van gegevens.

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Verwerking van data die is ingewonnen met ADCP.
Mozart-Nagrom koppelingsmodule

Model voor de onverzadigde zone

Grondwater model

Applicatie die het maken van waterstands- en
golfverwachtingen  organiseert. De operationele
hoogwatervoorspelsystemen bestaan uit een hele
reeks acties en berekeningen: opvragen
meetgegevens, inwinnen meteo verwachtingen,
uitlezen recente toestand watersysteem uit eerdere
berekeningen, netjes in volgorde opstarten van een
reeks waterstandsmodellen en golfmodellen, uitlezen
resultaten uit al deze berekeningen voor operationeel
gebruik, etc.. De correcte werking van deze hele trein
aan acties wordt geregeld door “de nautboom”. Je zou
de nautboom wellicht kunnen beschrijven als het
geautomatiseerde boodschappenlijstie / recept voor
het maken van waterstands- en golfverwachtingen. De
nautboom is daarmee een onmisbare schakel in het
productieproces van operationele verwachtingen maar
kan niet als zelfstandig systeem gezien worden.

Zie PDC Hoofdwatersysteem
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Nedap
NIST database

Oever afslag
OilMap

Omgeving scanner

PAWN Agricom
PAWN Demnat
PAWN Scheepvaart
Pesticide manual
PISCATOR

PLOV

Prospect
Proteus

RIAnTh
RiBoHep

Rijn Alarmmodel

Ringonderzoek
aalscholvers

ROOS
Sarmap

Scada gemaal IIJmuiden

Scheepvaart
Scheepvaart NH

Seep/W

Simona

Sobek

Spui Randmeren
Spui Waddenzee
SVSD

December 2010

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Met het oeverafslagmodel kan de oeverachteruitgang
worden voorspeld als gevolg van de aanval door
inkomende scheepsgeinduceerde golven.

Zie PDC Hoofdwatersysteem

De ‘Omgevingsscanner’ is een applicatie waarmee het
mogelijk is om verschillende informatiethema’s met
betrekking tot het IJsselmeergebied in kaart te brengen
en met elkaar te combineren. Op deze wijze kan snel
de situatie in een bepaald gebied worden ‘gescand’.

Deze functionaliteit wordt beschikbaar gesteld via het
internet.

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

GIS-tool voor stremmingen scheepvaart

De invoer van Prospect omvat informatie over aanbod
van baggerspecie met de daarbij behorende
samenstellingsgegevens en locatiekarakteristieken.
Daarnaast maakt het model gebruik van databases
met kengetallen over verwerkingstechnieken, kosten,
aanwezige stortcapaciteit etc. De uitvoer van Prospect
geeft een overzicht van de bestemmingen voor het
specieaanbod via de geselecteerde verwerkingsroutes,
van de kosten en van de benodigde
verwerkingscapaciteit en depotruimte.

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Database Lifehistory van gekleurringde aalscholvers.

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Scada is een verzamelnaam voor industriéle
automatisering van kunstwerken als sluizen en
gemalen

IAP DVS :

SEEP/W analyseert het lekken van grondwater en
overmatig porie-waterdruk dissipatieproblemen.
Berekenen van de grondwatertoestand (verzadigd en
onverzadigd) in grond (zoals dijken). Gegeven zijn de
geometrie als laagopbouw, grondeigenschappen,
randvoorwaarden en belastingen als regenval, buiten-
en binnenwaterstanden, enz..
Zie PDC Hoofdwatersysteem
Zie PDC Hoofdwatersysteem

IAP Data Instrumentarium  voor Stormvloed
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SWAN
Terratox
TOCIO
ToxCalc

TXT Upload
Veldformulier

Vergunningen 2000
Verschueren
Verwerk. Matrix
VIS

VISARD

Visserij gegevens
Viuvero

Vogel tellingen

VVS
Wab*info

Waterplanten
Watson

Wavix

WDIIM

Windwater
Winkust

WIS

WQ Bulkdatabase

WSM
WVO-info

December 2010

Waarschuwingsdienst

Zie PDC Hoofdwatersysteem
Zie PDC Hoofdwatersysteem
Zie PDC Hoofdwatersysteem
Zie PDC Hoofdwatersysteem

Zie Lawamap

Hiermee worden de termijnen van vergunningen en
projecten bijgehouden. Er komt een rapportage uit de
gebruikt wordt bij de voortgangsrapportage.

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem
Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem
Database voor het invoeren van vliegtuigtellingen
IJsselmeergebied van watervogels.

VVS wordt gebruikt om de
vergunningverleningprocedure te volgen.

Zie PDC Hoofdwatersysteem

Dit programma  wordt  gebruikt  voor het
inwinnen/opslaan en bewerken van de gegevens
tijdens de waterplantenkartering bij RWS
IJsselmeergebied. Daarna worden de gegevens
ingelezen en gepresenteerd in “FytoGIS”.

Zie PDC Hoofdwatersysteem

Het programma WAVIX wordt gebruikt voor off-line
validaties en controleert en corrigeert de gemeten
golfgegevens en vervult verloren informatie aan
(‘bijgissen’) voor het maken van meerjarige statistieken
(golfklimaat). Actuele golfgegevens zijn van belang
voor scheepvaart en  off-shore  activiteiten.
(bron:zoutkrant).

WDIJM is een model om voorspellingen op te stellen
voor de waterstanden, golfhoogten en golfoploop bij de
dijken rond het IJsselmeergebied.

WindWater is een applicatie voor het geautomatiseerd
verwerken van de gegevens van modelsommen. De
modelsommen worden gemaakt om
golfrandvoorwaarden voor dijkbekledingen te bepalen
voor bepaalde gebieden langs de Nederlandse kust.
Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

Zie PDC Hoofdwatersysteem

WSM is een Access database met
waterstandgegevens, balansgegevens,
kwaliteitgegevens, etc. + reporting (bijv. over
debieten).

Zie PDC Hoofdwatersysteem
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