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Flanders Hydraulics Research
FHR is a hydraulic and hydrological research centre that

provides inland and foreign public or private organizations

with consultancy services.

Flanders Hydraulics Research
1s a division of the Waterways
and Marine Affairs
Administration of the
Environment and Infrastructure
Department of the Ministry of
the Flemish Community
(Belgium). FHR carries out
hydraulic and hydrological
research and provides inland
and foreign public or private
Organizations with consul tancy

services.

Real time hydra databank with
water levels, flow rates and

precipitation:


http://watlab.lin.vlaanderen.be/index-eng.htm

=

» Workshop - "Physical processes in estuaries: observations
and model approaches" - 4 April 2006

» Workshop Nautical Bottom - 29 April 2005

» Workshop - Sediment transport: measuring to know what? -

2 and 3 March 2005

® .~ IMSF - International Marine Simulation Forum - Organized

[

=

by Flanders Hydraulics Research in co-organization with
Antwerp Maritime Academy - Antwerp (Belgium) September
13 - 17, 2004

The Hydrological Information Centre (HIC) is the central
knowledge and information centre of Flemish waterways,
gathering hydrological data into a single database and
developing models that simulate the flow behaviour of these

waterways.

The HIC carries out following tasks:

o Managing and monitoring of the hydrometric measuring

network in Flanders

« Being a single knowledge and information centre for

navigable waterways

o Hydrological data
o River models

o Daily hydrological forecasts

o Providing scientific support in flood risk strategy

o Providing scientific support in fresh water management

Managing and monitoring of the hydrometric measuring network

of Flanders


http://watlab.lin.vlaanderen.be/workshops/troebelheid/index.htm
http://watlab.lin.vlaanderen.be/nautische/index.htm
http://watlab.lin.vlaanderen.be/sediment_2005/index_eng.htm
http://watlab.lin.vlaanderen.be/imsf/index.htm
http://watlab.lin.vlaanderen.be/eng/hic/services.htm#network#network
http://watlab.lin.vlaanderen.be/eng/hic/services.htm#network#network
http://watlab.lin.vlaanderen.be/eng/hic/services.htm#waterways#waterways
http://watlab.lin.vlaanderen.be/eng/hic/services.htm#waterways#waterways
http://watlab.lin.vlaanderen.be/eng/hic/services.htm#forecasts#forecasts
http://watlab.lin.vlaanderen.be/eng/hic/services.htm#strategy#strategy
http://watlab.lin.vlaanderen.be/eng/hic/services.htm#management#management

The HIC is responsible for collecting data, installing,
maintaining and, if necessary, repairing measurement stations,
performing specific measurements (i.e. discharge
measurements), .. This hydrometric measuring network consists
of :

« 157 hydrometric stations, mostly connected to a central

computer by tele-transmission
o 23 pluviometric stations, using tele-transmission
« 9 acoustic water discharge meters, all linked to the

central computer by tele-transmission.

M Warter level
O Flow rate & water level
[ Precipitation

Being a single knowledge and information centre for navigable

waterways Hydrological data

10
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The HIC collects all relevant hydrological data related to
waterways into a single database: Hydra.

The Hydra database 1s a powerful tool used by the HIC-staff.
Waterway managers, and the public interested at large, can
consult the Hydra data via

http://www. 11n. vlaanderen. be/awz/waterstanden/hydra.

This website shows present water levels and flow rates at

numerous locations 1in Flanders.

River models

The HIC develops river computer models, simulating flow
behaviour of waterways, and building those into an integrated
model.

These integrated river models can be used for:

« Scenario—analysis, meant to answer questions as:

What consequences does intervening in the river’'s flow

have?

11


http://www.lin.vlaanderen.be/awz/waterstanden/hydra
http://watlab.lin.vlaanderen.be/eng/hic/river_models.htm
http://watlab.lin.vlaanderen.be/eng/hic/scenario.htm

What flood reach does correspond with a certain water level?
River models simulate aspects as: details of the floodgate,
the inundation area or any water bounded construction.
Once incorporated in a model, their consequences can be
viewed.
The HIC also uses such scenarios to provide scientific
support in flood risk strategy.

o Daily hydrological forecasts.
River models linked to the Hydra database allow water level

and flow rate forecasts of up to 48 hours.

Daily hydrological forecasts
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The HIC has the task of forecasting water levels and flow rates

of waterways.
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From event linked forecast
Today, forecasts are made when water level rises above a
specific threshold. In such crisis situations the HIC predicts,
up to five times a day, expected water levels in rivers, places
most at risk and how the situation will evolve. This permits
water managers and crisis centres to take necessary measures.
o Rivers without an operational river model. The HIC uses
empirical data: forecasts of expected water levels are
made by finding the best fit between current situation and
historic time series of water levels and precipitation
ratios.
e Rivers with an operational river model. The model
calculates expected water levels for a period of 48 hours.
From 2005 at the latest, all river models will be operational,
and thus all forecasts can be made semi-automatically. Water
level forecasts will then be made systematically as even in
non-critical situations, the HIC will forecast levels and flow
rates for the next 48 hours.
When water level exceeds a specific threshold, the HIC will
include forecasts in a flood warning report. This flood warning
report also describes the actual situation, gives both an
indication of measured precipitation quantities and a short

term precipitation forecasts.

13
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When water levels in rivers reach alarm level, the forecasting
centre of the HIC will be manned permanently.

Forecasts are made five times per day as the HIC sends flood
warning reports by mail to the River Information Services (RIS).
The RIS acts as the communication centre during flooding events
and informs all services involved. Partly based on HIC forecasts,
they will take the necessary measures.

The flood warning reports are also published on the Internet

(http://www. lin. vlaanderen. be/awz/waterstanden/hydra).

Providing scientific support in flood risk strategy

Floods are a natural and unavoidable reality. Complete
protection against flooding is socially or economically not
justifiable.

Present day water management therefore no longer chooses to
prevent floods at all costs, but seeks instead to limit the
potential damage.

This can be done by using the formula risk = probability x

14


http://watlab.lin.vlaanderen.be/eng/hic/ris.htm
http://www.lin.vlaanderen.be/awz/waterstanden/hydra

vulnerability with the risk analysis project, the HIC has

created a workable methodology. This project:
« allows geographic representation of flood risks
« offers a method for objective assessment of potential
flood damage.
As such policymakers have sufficient information as to carry
out a social cost-benefit analysis: against what risk must we
protect ourselves at all costs? Where is absolute protection

not longer socially justifiable?

Optimwm: minimoum fodal cost
Total cost

Investment

Expected damage

Infrastructure

Providing scientific support in fresh water management
The HIC is developing a
methodology for efficient
management of water usage
during drought as to limit the
possible water shortages.

In the long term.

The HIC is currently carrying

out a pilot project using
ground water measurements along the rivers as to analyse the

influence of river water levels on ground water levels. In this

15


http://watlab.lin.vlaanderen.be/eng/hic/flood_risk.htm

way effects of river water level management can be optimised.
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