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EXECUTIVE SUMMARY 

High Resolution X-Band Doppler Radar in the City of Aachen (Germany) 

 

Project Outline 

Within the last few years more and more densely populated areas were affected by severe weather events. 
Flooding caused by torrential rain resulted in extensive damage. 
 
To be prepared to face the challenges of climate change, Gamic mbH and Kisters AG, in close cooperation 
with the City of Aachen, initiated a project to establish a presentation and processing system for precipitation 
data provided by a dual polarized X-band Doppler radar in the region of Aachen. It is the aim of this installation 
to provide municipal utilities and service companies in the Aachen area with processed real-time 
precipitation data with high spatial resolution (100m). By means of dual polarization, it is possible to identify 
and evaluate different kinds of precipitation (rain, hail, snow etc.). 
 

- Generating decision-making tools with regards to implementing hazard analysis and measures for 
severe rainfall situations 

- Implementation of a decision-making tool for establishing a water-sensitive urban planning concept 
- Coverage of a region with 200km range 
- Provisioning of high-resolution real-time weather data with 100m radial resolution 
- Time resolution of less than 5 minutes 
- Nowcasting of weather data with a radial resolution of 100m 
- Forecasting of weather events with a resolution of 1km² 

 
Decision makers are provided with all weather and precipitation data they need in order to choose the actions 
to be taken to face climate change in rural and urban areas. The processed data are integrated directly into 
decision making and control processes, including early-alert systems for extreme weather events and 
flooding prognoses. 
 
By means of high-resolution data, it is possible to establish intelligent control systems for water 
management boards (sewerage, fresh water and the control of surface water). 
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Current situation 
 
Extreme precipitation events within the last few years have led to flooding events with high economic costs, 
for example flooding events in the south of Germany in 2013 (about 250 Mio Euro) or even this year in various 
German regions. 
 
 
 
 
 
 
 
 

 
 

Summer 2018 – Flooding in the City of Aachen 

 
The damages of flooding are difficult to handle for most private households, businesses and municipalities, 
but might be mitigated by means of an adequate early warning system. Besides, damages can be reduced by 
an adjusted design of the sewage systems, retention areas and flood protection systems. Flash floods are 
usually the result of convective heavy precipitation events. As a result of climate change, an increase of 
flooding events will be expected. This situation is aggravated by increasing surface sealing. Thus, in densely 
populated areas preventive flood control is a major priority. By means of this system the user is able to 
forecast and to identify the precipitation intensity with high precision. Besides offering a better basis for 
planning and simulation, it enables municipal authorities to establish a more precise early alert system for 
torrential and flooding situations. 
 
The very high timely and spatial resolution of the weather radar are of significant importance for the entire 
urban hydrology. Data can be for an optimized planning of water management facilities and the prediction of 
flood situations. 
 
Additionally, convective weather events (e.g. heavy showers and thunderstorms) are events with high 
damage potential. Possible dangers are lightning, hail, heavy precipitation and locally occurring high wind 
velocities. Analysis of the data procured by the weather radar system is embodied in establishing a preventive 
planning scheme with regards to erosion prevention, forestry trails, as well as in the operational adaption, 
e.g. disaster control. Thus measures for traffic control, sewer management and drinking water management 
can be adapted to the current needs. 
 
Exact precipitation measurement and forecasting are of high economic importance. This is especially 
important for road, rail and air traffic, as well as shipping, construction business, agriculture and forestry. It 
affects as well public authorities, which depend on precise and well-timed analysis of the precipitation 
situation in the entire municipal region for a better management of municipal sewage systems, water supply 
systems, local retention areas and traffic systems. Due to the radial resolution of 25m, the prediction of local 
snow and/or hailstorms is possible. The analysis of heavy precipitation events for better forecasting results, 
results in establishing early warning systems, for example for traffic authorities and traffic participants. 
 
Timely and/or spatial aggregation and analysis of precipitation data are essential tools to make strategic 
decisions. 
 
Identification and measurement of precipitation is done by means of a dual polarization X-band Doppler 
weather radar, designed and manufactured by Gamic. Within this project, the radar is installed on the rooftop 
of KISTERS headquarters. Thus, a radial range of 90km is expected, which covers the region of Aachen and 
neighboring municipalities entirely. Direct connectivity to the data center of KISTERS is part of the 
installation. 
 
The acquired radar data complete the conventional ground precipitation measurements of the DWD 
(Deutscher Wetterdienst) and provide because of the high data rate a precise quantitative nowcasting of 
precipitation of about 3 hours. 
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The participation of the city of Aachen and the water management board Wasserverband Eifel Ruhr (WVER) 
as associated partners within the project are a warrant to refine the usability of the generated data and 
information. Doing so, data and information can be evaluated within specific applications and the results can 
be transferred to other cities and municipal authorities. Furthermore, additional applications can be identified 
within this process. 
 
WVER is responsible for waste water treatment, watercourse management and the procurement of water for 
drinking water and processing water. WVER to get access to the data interface with high resolution weather 
data. This access is designed in such a way, that those data can be linked directly to WVER‘s data system 
respectively be used to implement new systems. The precipitation information will be used to improve the 
correct operation and proper planning of water management facilities and thus attain future sustainability. 
Consecutively, the generated data will be used to plan waterways and flood protection systems. 
 
This project is supported by the research fund of the German Federal Ministry of Environment for the 
adaptation of cities to climate modifications. 
 
GAMIC 
 
GAMIC mbH is the leading supplier of signal and data processing products for Doppler weather radars based 
on klystron, magnetron and SSPA transmitters. GAMIC cooperates with producers of weather radar systems 
worldwide, gaining wide experience. In 2012, GAMIC started the in-house development of X-band Doppler 
weather radars. Doing so, GAMIC was one of the first companies to meet the need of short-range mobile 
weather radars with high accuracy for Doppler velocity measurements. The product portfolio is completed 
by a software suite for processing weather data. 
 
With regards to resolution and sensitivity, the GAMIC weather radar has demonstrated its superior 
performance. Due to the compact design opposed to X- and S-band radars, it can be used very flexible. 
GAMIC has shown expertise in the fields of electronics, high frequency technology, signal conversion and 
primary data filtering. 
 
GAMIC provides : 

- Manufacturing and installation of an X-Band Doppler weather radar system for the sensing, 
measuring and recording of weather data for further processing (volume data Z, V, W, ZDR, PHIDP, 
RHOV, weather products PPI, CAPPI, MAXDISPLAY, RHI, and many more). 

- Recording of weather radar data for own research purposes, development and improvement of 
algorithms for the detection of weather phenomena, for the protection of the population and for 
climatological research. 

- Setup of network for the radar system within a municipality. 

KISTERS 
 
KISTERS AG is one of the leading companies offering IT solutions for energy, water management, 
environmental protection, industrial safety and product safety. In German-speaking countries, KISTERS 
systems are market leaders in the areas of water management and energy data management, management 
of hazardous substances and industrial safety. 
 
In these fields of activity KISTERS AG provides acquisition, processing and analysis of data by means of 
various channels (e.g. cloud applications). Within this project, KISTERS is responsible for the development 
and programming the streamed processing of raw data in real-time. This involves the introduction of a new 
storage management for the large amount of data as well as developing tools for forecasting and weather 
recording in high resolution. By means of cloud solutions, data are made available for communal and 
business users. 
 
KISTERS has developed a software suite to process and display the radar data. This software enables various 
users to utilize the collected data for different purposes: On one hand, direct online usage for water 
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management authorities and traffic authorities within the scope of nowcasting and alert messages, traffic 
control. On the other hand, integrating those data in already existing, empirical models to improve these (like 
the substitution of empirical precipitation time series within hydrological models by high resolution real data 
sets) for example to issue alerts for specific municipal areas, statistical calculations of precipitation data in 
specific areas or urban facilities to guarantee nowcasting for up to 3 hours. 
 
Kisters provides 

- Development of algorithms and storage structure for the processing of large data packages of high-
resolution weather data 

- Development of new data applications for institutional, public and private entities based on high 
resolution weather data 

- Establishment of networks of radar systems within a municipality 

 

Additional Information 

 

Further information on GAMIC is available on: www.gamic.com 

 

Further information on KISTERS is available on: www.kisters.de 

 

Further information on the project is available on: https://www.gamic.com/company/urban-weather-radar/ 
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