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RMI observations data base 

 RMI aims at centralizing most of the Belgian 
meteorological and climatological data  

 RMI 
 Belgocontrol 
 MeteoWing 
 Regional services (VMM, HIC, SPW, SBGE) 

→ RMI central DB alimented by   

Belgocontrol: the public compagny in charge of the safety of air traffic in the civil airspace 
MeteoWing: Meteorological Wing of the Air Component of Defense 



RMI automatic weather stations (AWS)  

• 15 stations (+ 3 radiometric only not shown) 
• (1-min), 5-min, 10-min data 
• Large number of variables 

Diepenbeek AWS 
(50°54’59”N, 5°27’04”E, alt: 39m) 

 
  

Surface pressure 
Precipitation: quantity & duration 
Temperature: air, ground & soil 
Wind: speed & direction 
Humidity 
Radiation: solar & UV 
… 

60 km 



Belgian synoptic network 

• RMI: 14 AWSs 
• Belgocontrol: 7 AWSs 
• MeteoWing: 10 AWSs 

Area: 30 528 km2  
Highest point: 694 m (Signal de Botrange) 
Lowest point: -3m (De Moeren) 

→ 31 stations  

60 km 



Belgian climatological network 

• Daily observations (8:00 am local time) by voluntary observers 
 
 
 
 
 
 
 
 
 
 

• RMI AWS + Belgocontrol AWS + MeteoWing AWS = 32 AWS 

 196 pluviometers (RR) 
 114 thermometric shelters (TX & TN) 

60 km 



                       

Regional networks of automatic rain gauges 

• Brussels Capital (161 km2) 

       
• Wallonia (16 844 km2) 

 
• Flanders (13 522 km2) 

 

 SBGE : 16 

 SPW: 92 

 VMM : 39 
 HIC: 18 

  5-min or 10-min data 

57 

 165 weighting (and tipping bucket) rain gauges 

60 km 



Rain gauges observations across 
Belgium  

• 196 manual rain gauges (daily data) 
• 197 automatic rain gauges (5-min or 10-min data) 

(+23 RMI’s OTT2 ) 



Quality control (QC) of precipitation data 

• 15 RMI AWSs : 5-min amount & 10-min duration 
 
• 92 SPW rain gauges: 5-min amount 

 
• 228 RMI climato: daily amount 

 next business day 

 next business day  

 next business day for 35 stations 
 ~2 months delay for all other stations 

→ Minimum of about 33 000  data/day to be controlled ! 
 Further 5-min data & networks could be included in the QC protocol 



Old fashioned QC 

Manual inspection on a monthly non-real time basis by well-
trained operators to identify inconsistencies or anomalies 

 slow, laborious and expensive in terms of staff time 

   



Automated QC Tests 

• Existence: 
 

• Physical limits:  

 
• Spatial consistency: 

 
• Internal consistency: 

 Comparison against a spatial interpolation of neighboring stations’ values 
 Comparison against estimate from the closest meteorological radar  
 Special tests for isolated precipitation, isolated dryness and maintenance 

operations 

 Non-negative value 
 Upper limit 

 Quantities ↔ Durations 

 Missing data 
5-min, 1 hour and 1 day time scales 

QC flags (“v”, “s” or “e”) + estimations for all data 



Wideumont 

      RMI 

     2001 
    Avesnois 

Météo-France 

       2005 

Jabbeke 

   RMI  

   2012 

Houthalen-Helchteren 

             VMM 

             2016 

  Zaventem 

Belgocontrol 

      2003 



 Computation of 1-h & 24-h accumulations from each radars data at  
      1 km x 1 km spatial resolution 



SAFNWC/MSG: CMA product 

  MSG cloud-free index 

Cloud and snow mask: 
 Non-proc 
 Snow/Ice 
 Thin ice clouds over S/I 
 Cloud 
 Cloud free 

• Hourly and daily composites  
• SEVIRI pixel size: 6km ↕ x 3.3 km ↔ 



“Cross-networks” QC interface  

RESSOURCES 
• web interface 
• Google maps API 
• Oracle and SQLite databases 
• R+ package (gstat, rgdat, etc.) 



Precipitation data: manual QC 









Quality control of air temperature data 

• 15 AWS RMI:   
           10-min data  

             up to 4 recording heights (1.5, 2.0, 10.0 & 30.0 m) 
             Tdry & Twet : 1.5 m 

 
 
•  146 RMI climato:    
           daily extremes temperatures 

   next business day 
  

   next business day for 35 stations 
   ~2 months delay for all other stations 

 Further 10-min data could be included in the QC protocol 



10-min air temperature: automated  QC 



 Require consistency among the vertical temperature profile as 
well as consistency with historical data 

 Minimum of 3 recording heights to identify a problematic level 

Vertical check 

Percentiles 
of the joint 
probability 
density 
determined 
from several 
years of 
screened 
data 



10-min air temperature: Interactive manual QC 



Daily extreme temperatures : automated data QC 

 Existence test 
 Limit consistency 
 Internal consistency 
 Spatial consistency 



Daily extremes temperatures: manual QC 





Conclusions 

• To cope with the observation networks automation 
and the staff reduction  the RMI data quality control 
processes are being revisited to support the QC staff in 
their work 
 
 

 
 

• Next step: investigate the benefit of using Stochastic 
Neural Networks (SNNs) for data QC, outlier detection 
and estimation/reconstruction of missing/erroneous 
records 

 Automated QC tests 
 New QC interactive interfaces 
 … 
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