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Responses to the floods of 1993 and 1995

After the floods of December 1993 and January 1995, several organisations decided
to develop a Flood Management System (HIS). The main purpose of the system is
to provide water managers with quick and accurate information on the condition of
dykes, the effects of possible breaches and the safety of the inhabitants in flood
situations. In emergencies it is vital to know how long it will take for a polder to fill
and what damage might be caused as a result. A number of pilot studies were
carried out by the provincial authorities of Gelderland, Overijssel and Utrecht and
the Directorate-General for Public Works and Water Management (Road and
Hydraulic Engineering Division, Eastern Netherlands Department and Locks and
Weirs Department) to establish what kind of system was needed. The studies
involved monitoring dykes and assessing the risk of flooding and the damage it
would be likely to cause. These activities provided invaluable experience and
aroused the interest of other provincial authorities and water boards. It became
clear that the instruments developed would be a useful aid in preparing plans at
regional and national level.

t "-^Fheifnp-act of different mea&ujres to reduce risks in flood situations could be
assessed in adifence. Önce the pflot studies were completed, the parties involved
recruested tfite Dïrectorate-Genefal for Public Works and Water Management
(RïjkswaterSta'at) to cöprdi^ite jtheir efforts to develop a system. This resulted in a
complete and integrated pMi for a flood management system. A project was set up
at the end of 1998 to fmplement it.
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W h a t Information is needed in
flood situations?

Much of the Netherlands is situated below sea level, and Holland's
hydraulic engineers have centuries of experience in protecting the
land against flooding. A vast network of dykes and other water
defences has certainly proved its worth, but there is no such thing
as complete protection against water. In fact, the risk of floods has
increased in recent years as a result of the settling of the soil in
large areas of the country, the rise in sea level and possibly also
because of climate change. At the same time, the increased value
of protected land behind the dykes adds to the need for
information.
Water experts in the Netherlands no longer pin their faith solely
on enlarging and reinforcing the dykes, which would only create
worse conditions if the dykes failed. It is an inescapable fact that
the capricious forces of nature will sometimes gain the upper
hand, and that there are times when our major rivers require more
space than we in this densely-populated country would choose to
give them. In critical situations it might even prove necessary to
inundate certain areas deliberately in order to alleviate the risks
elsewhere. Decisions of this kind will have to be made in the
foreseeable future. We know from the floods of 1993 and 1995
that it is difficult to decide whether or not to evacuate people
from endangered towns and villages. We have also learnt that in
times of crisis not everyone has access to reliable, up-to-date
information. So despite all our centuries of experience of
controlling the waters around us, we cannot yet claim to have
everything under control. Extreme and more frequent flood
conditions and the increasingly intensive use we make of the
relatively little land we have force us to confront the question of
how to cope with flood conditions.
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W h a t is the pur pose of the HIS?

The HIS is a computerised management system containing
information that can be used both to prepare policy for and to
respond to flood situations. A variety of information is needed in
situations of this kind: present and anticipated water levels, the
condition of flood defences, the capacity to control large volumes
of water, a prognosis of the damage likely to ensue, and the
effectiveness of measures to limit damage. This information
provides a basis for devising evacuation plans and for land-use
planning. The HIS generates and contains all these kinds of
information and can show how they relate in a geographical
context.
The aim of the system is to provide clear, up-to-date information
on flood situations:
a)

it enables an assessment to be made of the potential
seriousness of a given situation on the basis of information
about the weakest parts in the flood defence system;

b)

it indicates the potential effects of a flood;

c)

it indicates what action can be taken to minimise the risks. As a
policy planning instrument, it can be used for drawing up
evacuation plans, designating overflow areas and planning
land use.

W h o uses t h e HIS?

The HIS is used mainly by flood managers to plan responses to
flood conditions and coordinate activities during floods. The main
users are provincial authorities, water authorities and the
Rijkswaterstaat.
In flood situations information from the HIS is supplied to the
authorities responsible for public order and safety, notably the
national coordination centre, the coordination centre of the
Ministry of Transport, Public Works and Water Management,
provincial and regional coordination centres, municipal authorities
and operational services. Agreements on the best way for the
central database to meet this need are being made as part of the
HIS project. The regional parties (provinces, water boards and
municipal authorities) require a system that includes information
and scenarios for coordinating activities during flood situations in
their own areas. Central government needs a nationwide
information system which includes local information and scenarios
that can be used to make decisions affecting the country as a
whole.
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A closer look at the HIS

The four functions of the HIS are shown in the diagram below:

regional level (HIS-R)

national level (HIS-NL)

active

optimal

monitoring

information

preparation of

national scenarios and

regional emergency plans

risk assessment

Flood situations

Policy planning

The HIS comprises the following modules, which correspond to the
functions in the diagram.
REGIONAL LEVEL (HIS-R):
•

active monitoring
monitoring

module

This function gives quick access to detailed, geographicallybased information on measured and anticipated water
levels, data on water defences and flood conditions in the
river. This provides a basis for assessing the potential danger
of a flood situation. Needless to say, the information in the
system has to be kept up to date. The database is linked
directly to monitoring networks and the river flood
reporting service. Data are presented on a geographical
background (GIS).
-

logbook module
This function is designed to ensure a single, clear record of
reports received from coordination centres during flood
situations. Such reports can contain a wide range of
information, such as the flooding of homes or commercial
premises, seepage, shipping reports, etc.

preparation of regional emergency plans and fysical
planning
flood module
This function gives information on the effects of a dyke
breach: the time it will take for a polder to f Hl, water-flow
patterns, and the anticipated maximum water level. It also
gives an indication of the effectiveness of possible measures.
damage module
This function gives an impression of the anticipated effects
of a dyke breach after a polder has been inundated or after
measures have been taken, in terms of number of victims,
damage to buildings and infrastructure, economie and
environmental damage, etc.
-

evacuation module
This function is an aid in preparing and implementing
7

regional evacuation plans: it indicates the time required,
accessible routes, what and when action should be taken,
reception centres for evacuees, etc.
NATIONAL LEVEL (HIS-NL):
•

optimal information for central government
It is vital for central government to have access to reliable
and up-to-date information in flood situations. A structure
is being developed to provide this service by transmitting
relevant, up-to-date information from regional information
systems to a central point.

•

national scenarios and risk assessment
national scenarios
A model that enables different nationwide scenarios for
flood situations to be assessed provides information on the
effects of possible measures (such as inundating certain
areas), the estimated number of victims and damage.
risk assessment
This function allows an assessment to be made of whether
the anticipated damage resulting from controlled
inundation will be outweighed by its effects in reducing
risks elsewhere. This makes it possible to minimise the
damage on the basis of both an existing situation and a
situation modified through human intervention. The
function makes it possible to assess whether it would be
worth investing in measures to reduce damage in the event
of a flood.

The various regional flood information systems are being
coordinated to bring them into line with the national system.
Clearly defined information is required for this purpose. For
reasons of efficiency, the regional information systems will,
wherever possible, use standardised models and modules.
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W h a t HIS is not
•

HIS is not a ready-made decision support system (DSS),
indicating exactly what measures should be taken in any given
situation. It only gives additional information needed for
decision-making;

•

HIS is not a report containing research findings;

•

HIS is not concerned with every conceivable high-water
situation, such as flooding caused by heavy rainfall in the
Netherlands. It focuses on the main flood defences.

Cooperation in and w i t h the regions
The HIS project makes a distinction between regional information
systems (HIS-R) for use by the provincial authorities and the water
boards, and national information systems (HIS-NL). The central
project group will develop Standard HIS modules for HIS-R in close
cooperation with the regions. A regional coördinator will be
appointed in each province. They will implement HIS-R in the
regions together with a working group which will be set up for
this purpose. The central project bureau will, where necessary, play
an active part and supportive role. The regional coördinators will
also act as liaisons with the central project group.
In the regions, cooperation between the provincial authorities, the
water boards and the regional departments of the Rijkswaterstaat,
and possibly with the municipal authorities too, is essential.
Implementation of HIS-R in the regions is crucial to the success of
the entire project, since this will lay the basis for the national highwater information system (HIS-NL).
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Project structure

A project steering committee comprises representatives of the
Rijkswaterstaat, the Association of Provincial Authorities and the
Association of Water Boards.
The project comprises two sub-projects: HIS-R and HIS-NL. Various
modules and packages have been defined, for which separate
coördinators have been appointed. Together with the HIS-R and
HIS-NL project leaders, these coördinators form a project bureau,
whose task it is to monitor progress and ensure coordination. In
diagram form, the project structure looks like this:

Steering committee
Project bureau
HIS-R project leader

HIS-NL project leader

coördinators

coördinator

coördinator

coördinators

HIS-R

cooperation

communication

HIS-NL

modules

agreement

modules

The development of HIS will be coordinated with the Technical
Advisory Committee on Flood Defences (TAW).
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Timetable

The project will be completed in late 2000. Close cooperation
between the government authorities concerned is essential.
Various matters require closer coordination and more detailed
specification. The main focus of the project will be on development
rather than design, and the HIS model can best be characterised as
a growth model. It is for this reason that no detailed account can
be given of the form of HIS by the end of 2000, when it will be
handed over to the management organisation.

More Information
More information on HIS is available at:
internet: http://waterland.net/his
«-mail: his@dww;rws.minvenw.nl
Dienst Weg- en Waterbouwkunde/
Road and Hydraulic Engineering Division
Postbus 5044, 2600 GA Delft, The Netherlands
HIS-R project leader

HIS-NL project leader

ir. A.H. Maijers

W. Bottenberg

tel. +31.15.2518532

tel. +31.15.2518445

You can also contact one of the above addresses if you want a
subscription to the HIS newsletter (in Dutch).
11

B

I

D

O

C

(bibliotheek en documentatie)
Dienst Weg- en Waterbouwkunde
Postbus 5044, 2600 GA DELFT
Tel. 015-2518 363/364

©June 1999
Published by:
Directorate-General for Public Works and Water Management,
Road and Hydraulic Engineering Division, Delft
Design:
Elan, Reklame & Marketing, Delft

