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Motivation 

Atmosphere pressure at the mean sea level 

Geopotential height of 850hPa isobar and temperature 

Convective Available Potential Engergy (CAPE) and wind field 

Geostacionary image 

Aerological profiles 

Ground based observations 



Near real-time GNSS processing (WUEL) 
Parameters Bernese GNSS Software v. 5.2 

Period of use Starting from September 2015 

Number of stations 250 

Elevation cutoff angle 5° 

Orbit/Clock/ERP IGS or CODE Ultra-Rapid 

Processed window 

length 
6 h 

GPS phase ambiguity 

handling 

Baseline length dependent estimation:(L6/L3, 

L1/L2, L5/L3 with SIGMA strategy, L1/L2 with 

QIF strategy) (Dach et al., 2015) 

Interval of 

troposphere 

parameter estimation 

30 min 

Troposphere a-priori 

model / mapping 

function (MF) 

Saastamoinen (1972) Dry part only/ 

 Dry Global MF (Boehm et al., 2006) 

Site-specific 

troposphere 

parameters 

Estimated using Wet Global MF 

ZTD horizontal 

gradient model 
Chen & Herring (1997) 

Troposphere 

parameters 

constraining 

ZTD: 2mm, 

Gradients: 0.2 mm 



WRF forecasts 

• Model: Weather Research and 

Forecasting 

• Assimilation: WRFDA 

• Two nested domains, 12km x 12km for 

Europe and 4km x 4km for Poland 

• 48 vertical levels 

• Initial and boundary conditions: GFS 

0.5 deg x 0.5 deg 



MaGDA, C-Magda and Ligig 

MaGDA WRF  

GNSS  

LIGHTNING  
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GEO2.IGIG.UP.WROC.PL 



Implementation at GEO2 server 

• SQL – downloading data from databases 

• GMT+bash – creating maps 

• PHP – transfering parameters from user to scripts 

• HTML + CSS – desgin and buttons 

• JavaScript + jQuery – web interface 

 

 

GEO2.IGIG.UP.WROC.PL 
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BASE 
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INTERFACE 

 

BASH + GMT 

SCRIPTS 
SQL PHP 



Latent heat and IWV 



Blocking by orography 



Badanie niebezpiecznych zjawisk pogodowych 
Separation between two air masses 



Badanie niebezpiecznych zjawisk pogodowych 
Convection/Rain? 



GNSS IWV time series with rain intenisty 



NRT GNSS Tomography 

Data type Source 

coordinates MaGDA 

orbits ftp://igs.bkg.bund.de 

delay MaGDA 

meteorology WRF 

a priori UNB3m, WRF 

test period 01.04.2016 – 17.04.2016  

validation Radiosondes 

retrieved parameter 
Wet refractivity 

Water vapour  



Tomography retrieval quality 

Wet Refractivity Water Vapour 



Tomography retrieval quality 



Conclusions 

Meteorologists are keen to use IWV, however in a map „format” 

IWVs, Gradients are reflecting atmosphere conditions and coincide well 

with lightnings 

geo2.igig.up.wroc.pl is a testing platform for new GNSS products for 

meterologists 

Quality of NRT TOMO2 retrieval is similar to postprocessed values 

Next step is adding to C-MaGDA and geo2.igig.up.wroc.pl a NRT TOMO2 

outputs 
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Topic NRT GNSS services for monitoring severe weather 

Presenter Witold Rohm 

Purpose • Convince geodetic community that NRT tomography is 

achievable and could be one of deliverable for meteorological 

community 

• Attract young researchers to work on tomography 

Key message • GEO2.IGIG.UP.WROC.PL is a website for experimental use of 

GNSS with collaboration of meteorology community 

• 1D, 2D products are available  

• Additional data like lightning discharges and GPM rainfall 

enrich and validate the GNSS content 

• 3D products should be available soon 

Take-out GNSS and meteorology collaboration should extend to new data 

types and new ways of presentation and should be based on the 

discussion with meteorological community 

 


