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North Rhine Westphalia – In the Heart of Europe
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• Largest German State (18 mio people)

• High population density (530 pop/km²)

• Highly industrialised

• but > 75% agriculture and forest

The LANUV:

Northrhine-Westphalian State Agency 

for Nature, Environment and Consumer 

Protection

• Operates  Monitoring networks for all 

environmental parameters

• Water one core element

• Water quality and ecology

• Water quantity

• Groundwater

• Water resources management

• Reservoirs , consumption and 

treatment

• State wide flood information service

• 1400 staff, 10  sites

• Very efficient core  services 

(IT, lab, technical services)



Hydrometric Monitoring Networks @ LANUV 

River Gauge Network

≈ 300 river gauges

at all rives of NRW

85 flood alert gauges

All telemetered
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Hydrometric Monitoring Networks @ LANUV 

Precip Gauge Network

≈240 sites

Partner-network of 

German Weather 

Service  DWD

Nearly all telemetered
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Hydrometric Monitoring Networks @ LANUV 

Groundwater Network

≈ 2000 boreholes

in all groundwater

bodies of NRW

Planed :

10% telemetered
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Hydrometric Monitoring Networks @ LANUV 

Monitoring Center
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Hydrometric Monitoring Networks @ LANUV 

Flood Information Service
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Current Situation
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Flood Information and Forecast

Typical Results: Alerts, Bulletins, Forecasts, Data in the Internet



Typical Flood Warning Gauge 

Cabinet or Hut – Two Path Redundant Inventory
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Water stage every 15 minutes

by 2 sensors

� 2 data logger

� 2 transmission lines

• DSL-VPN

• Mobile - VPN



Measurement and Data Transmission 

Redundancy on Every Stage 
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DSL
Data Center Düsseldorf

Data Center Essen

Mobile



Measurement and Data Transmission 

Redundancy on Every Stage , but…
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DSL
Data Center Düsseldorf

Data Center Essen

Mobile

Only One Internet!



Our headwaters are mostly in remote hilly regions with poor infrastructure

� No DSL � Modems to 2 different mobile providers

� Only one provider � No redundancy

� No mobile coverage � No over the air transmission

Solutions?

� Radio connect High implementation and maintenance efforts

� Satellite com Lot of options at reasonable costs and efforts
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Measurement and Data Transmission 

Limited / No Redundancy at Remote Stations



Satellite Services

Example EUMETSAT Data Collection Systems
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© EUMETSAT



Satellite Services

Example EUMETCast
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© EUMETSAT© EUMETSAT



Pro’s

■ Reliable, mature technology

■ Competition by commercial and non-profit providers 

■ Long technology cycles

■ Attractive cost models for emergency services

Chances

■ Complete Internet-Independence possible

■ World wide user community as a nucleus for technology evolution
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Satellite Communication 

Some Pro’s and Chances



■ Easy to learn and maintain for non-experts

■ 15 minutes data transmission slots in distributed networks

■ Alert services

■ Over the air configuration and firmware updates

■ Integration of typical water data formats

■ Integration into typical hydrometric data logger and telemetry gear

■ Operations under bad weather (clouds, wind…)

■ Near 100 % availability during catastrophic storm and flood events 

■ Low power consumption in harsh environments

■ Long term commitments of the providers to the services

We will continue to get more experience!
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Satellite Communication 

…and Challenges



Vielen Dank
Thank You Very Much

Roland Funke
Fachbereichsleitung 51: Hydrologie und Messnetzzentrale

Head of Department 51: Hydrology & Monitoring Network Centre
Landesamt für Natur, Umwelt und Verbraucherschutz NRW
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Dienstort / Office: Auf dem Draap 25, 40225 Düsseldorf
Postanschrift / Mailing Address: Postfach 101052, 45610 Recklinghausen
Phone: +49 (0)211 1590-2140
Email: roland.funke@lanuv.nrw.de
www.lanuv.nrw.de


