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In July 2019 LVNL, the Dutch air traffic control 
agency, integrated a new terminal approach 
X-band Doppler weather surveillance radar 
from Gamic, the GMWR-25-WS, at 
Amsterdam Schiphol Airport. The system, 

which has since been in daily operation, is the 
main weather surveillance tool for air traffic 
controllers at Schiphol. It is backed up by a 
nowcast based on KNMI (Royal Netherlands 
Meteorological Institute) radar data and a weather 
channel from an airport surveillance radar. 

Installed on the top of the Tower West control 
tower, the radar system ensures a precipitation 
measurement up to 36 nautical miles at full 360° 
in azimuth, with updates every 10 seconds. The 
scanning volume covers up to 3,000ft, ensuring 
complete coverage of potential precipitation areas 
in the critical landing and departing glide paths. 

Parallel operations
Being one of the busiest hubs in Europe, 
Amsterdam Schiphol handles thousands of aircraft 
each day on six operational runways. Depending 
on wind direction, parallel runway operations are 
very common throughout the year. Gamic’s new 
radar offers complete up-to-date coverage of 
runway glide paths and provides all the weather 
information needed by ATC to safely follow 
parallel runway procedures.  

data at a distance can be installed. For LVNL, three 
remote workstations were supplied. 

Software suite
Gamic’s FROG-MURAN radar software suite 
visualizes the real-time data of the radar and 
calibrates the system using FROG-RTNG. Through 
FROG-MURAN, automatic and manual control of 
the radar system can be carried out. The suite 
includes information on system messages and 
built-in test equipment (BITE) data, and carries out 
data dissemination and data visualization in 
weather radar mode or in ASTERIX CAT 008/009 
level format. The software suite is installed on both 
local and remote workstations, and allows the 
system administrator to configure user accounts 
along with permissions and rights. 

The system is designed with line replaceable 
units (LRU) that can be quickly replaced if needed. 
For example, the complete transceiver can be 
exchanged as a single LRU by two radar 
technicians in less than 30 minutes. This results in 
minimum downtime and the highest availability 
for non-redundant systems. As the main focus of 
LVNL is to ensure the safety of air traffic 
operations, this easy maintenance aspect is 
recognized as a great advantage of the Gamic 
weather surveillance system. 

Gamic has been designing and manufacturing 
signal and data processing hardware for Doppler 
weather radars since 1988. The company produces 
complete X-band Doppler weather radars for 
meteorological, hydrological, airport and research 
purposes. Gamic’s GMWR series of multipurpose 
weather radars include technologies for Doppler, 
single and dual polarization, magnetron and 
solid-state power-amplifier transmitter, as well as 
the powerful ENIGMA IV and V signal processor 
and the FROG-MURAN software suite. z
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composed of three main subsystems: the MTU 
(mast-top unit – the antenna and its mechanics); 
the DTU (deck-top unit – the transceiver unit and 
digital receiver) and the ITU (IT unit – the 
processing equipment). 

The MTU is an all-weather proven unit that  
can be installed with minimum effort and 
resources on the roof of an existing building or 
tower. As the antenna is built for outdoor 
operation, a protecting radome is not necessarily 
needed for its installation. For smooth operation, 
the MTU is designed to operate in sound noise 
levels lower than 50dBA. 

The DTU is an IP68 metallic container with its 
own temperature and humidity control protecting 
the magnetron-based transceiver and the ENIGMA 
IV intermediate frequency digitizer. The DTU can 
be easily installed on any metallic or concrete 
construction close to the MTU. It can be supplied 
with either a single or a redundant transceiver and 
processing chain. The redundant design ensures 
maximum availability to the complete system. 

Finally, the ITU is a standard 19in IT radar 
containing the ENIGMA signal processor, the 
LOW (local operating workstation) for the data 
processing and radar control, and a UPS protecting 
against power disruptions. In addition to the 
LOW, a selectable number of remote operation 
workstations to control the radar and process its 

According to LVNL’s website “air traffic control 
also allows dependent runway combinations, i.e. 
runway combinations where landing and starting 
procedures are dependent on each other, only 
when visibility is good enough for pilots and 
controllers to spot potentially unsafe situations in 
time to take corrective action. Specifically, when 
the cloud base is no lower than 1,000ft and 
horizontal visibility for pilots and controllers is  
at least 5km.”

The GMWR-25-WS weather radar, in 
combination with wind and visibility sensors, 
enables LVNL to make sure that aircraft find their 
way into the ILS under safe conditions and 
avoiding high precipitation areas. This efficient 
system is also a means of maintaining safe flight 
conditions and the desired flight density under 
difficult meteorological conditions.

Data integration
The reflectivity scale measured by the 
GMWR-25-WS radar is transferred in ASTERIX 
CAT 008 format to the main LVNL information 
system, which disseminates it for real-time 
visualization on ATC consoles. It is also overlaid 
on general air traffic information. ASTERIX CAT 
009 format is also generated by the system and is 
disseminated to the European ATC network for the 
compositing of weather information relevant to air 
traffic management. 

Integration with KNMI radar weather data is 
carried out in Gamic’s software solution 
FROG-MURAN. The reflectivity data of KNMI’s 
C-band radar in Den Helder is combined at the 
end of every volume scan of the meteorological 
service radar with the data of the X-band weather 
surveillance radar to compare the reflectivity 
measurements of both systems.

The GMWR-WS radar is designed for easy 
installation and maintenance. The system is 
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Weather surveillance radar for air traffic 
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LEFT: Tower West at Amsterdam 
Schiphol with Gamic’s X-band 
Doppler weather surveillance 
radar on top 

RIGHT:  Amsterdam Schiphol 
relies on Gamic’s weather 
surveillance radar to provide 
essential data for different 
runway operations


