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    Winter weather forecasts for customers 

• Requirements 

• Regionalization 

• Forecast periods 

• Special trainings 

• Webportal 

• Industrial snow 

• Snowgrid-model 



Routine forecasts for the public 

National - Symbols, texts (only german) and warnings 

Dangerous weather 



Routine forecasts for the public 

Regional 



Challenge 

Additional forecasts during winter time – Why? 

• Winter service in Austria 

– Associated with high costs  
– Split into: 
• Logistics chain (purchase and storage)  

• personnel planning (missions based on poor weather forecasts cause 
costly overtime)   

• use of machinery (staff to operate the equipment, maintenance, fuel) 

 

• Precise weather forecasts bring planning security 
 

• Resource Optimization and cost reduction 
 

For ZAMG these special winter service is a very big source of 
income 



Winter forecasts in a topographically structured 
region like Austria 

 

 

Graz 



Benefit when creating special winter forecasts in 
a topographically structured region like Austria 

Regionalization 

• Regional competence 

– One head office (Vienna) 

–  4 regional customer service centers 
 

 

Innsbruck 

Salzburg 

Vienna 

Graz 

Klagenfurt 



Special winter weather forecasts 

Forecast period and special warnings 

• Long-term forecasts (up to 5 days)  
• Weather symbol 
• Tmax, Tmin 

• Fresh snow in categories, industrial snow? 

 Short-term forecasts and nowcasting (more times a day) 
• 3hourly 2m-temperature and road-temperature 

• Fresh-snow amount for each 3hour-interval 
• Snow drift (none-moderate-strong) 
• Icing risk (none-moderate-strong) 

• Special Weather-Warnings 
• Start and end of event, how much precipitation, form of precipitation, 

precize temperature and road-temperature 

• 24/7 phone-call 
 



Benefit for customers  

Forecast period – special warnings 

• Long-term forecasts (up to 5 days)  
• to sensitize for upcoming weather changes  

• to simplify the weekend and holiday personnel planning 

• In "calm weather conditions" - reduction of costly standby hours 

 Short-term forecasts and nowcasting (next 9-15 hours) 
• Help vehicles and personnel to get ready 

• Help to decide when the action is over 

• Weather-Warning 
• Accurate Information what will happen during this event helps to be 

ready 

• Phone-call to the meteorologist on shift 
• Talk about uncertainties and changes 



Winter service forecasts I 

 

– SMS, Email  and/or FAX, Voice-mail 
 

– Individual phone-call with detailed description of the 
actual warning situation  

 

– Hotline to the meteorologist 
 

– WEB-PORTAL -Provide special information on the WEB 

Way to the customer 



Winter service forecasts II 

 

Intensive cooperation with the customer (contracts over 3-5years) 
 

 weather-products tailored to the customer's wishes  
 

 Customers feedback brings ongoing development to the 
product 

 e.g. information, contents and structure 

 

 

 

Individualization 



Additional service for customers 

 

 

Training consists of two parts 
 

1. Meteorological basics 

• Increasing the level of knowledge (e.g. 2mTemp. vs. Surface Temp.)  

• Reduction of communication problems (forecaster to end user) 

• Industry snow 

 

2. Training on individual winter service products and WEB-PORTAL 

• increases the end user's trust to his product 

• encourages the willingness to use the product on duty 

 

 

Training sessions  



Meteorological basics 

• Scenarios without precipitation   
– Hoarfrost      
– Clear off after liquid precipitation or melting      
– Cold air penetration after liquid precipitation or melting      
– Massive dew after a prolonged cold spell      
– Snowdrift 

 

• Scenarios with precipitation 
– Warm front 

– Cold front 
– Fog or high fog (freezing drizzle, snow grains) 

 

 What do we expect for each scenario: 
 Hoarfrost 
 Black ice 

 Snow cover – slush 

 e.g. 

Prior Information 
Notice "Be 
prepared" 

Active 
warning 

Winter service scenarios I 



Definition of three road types -> see different effects on each road type  

 

 

 

 

 

        Free highway         Road over a bridge              forest road 

 

Szenario: Clear sky during night-time -> frost formation 2m-Temperature: –5°C 

(Dewpoint: –8°C) 

hoarfrost 

Roadway-Temp: –10°C 

Roadway-Temp: –15°C 

Roadway-Temp: –8°C 

Winter service scenarios II 

Meteorological basics 



Product Overview – complex information 

Folie  



Product Overview – complex information 

Folie  

Folie  



WEB PORTAL for winter service 

• Important component of our winter maintenance services are 
web portals 
 

• Include a variety of customized meteorological content 
 

• Integration of all customer products  
 

• Advantages for customers: 
– Observe the current weather situation + nowcast for the next hours  

– Compare forecasts of the meteorologist with the actual state 

– At any time adaptable to new needs 



Folie  

 Password protected area  

 Unrestricted number of users within their company  

 Useable on smartphones as well as at home  

 Individual pre-selected meteorological parameters  

 Split between ANALYSIS (current) and FORECAST (into the future) 

 

• ANALYSIS-FIELDS (temperature, precipitation, wind)  

+  possibility to "scroll back" latest 2 hours 

 

• FORECAST-FIELDS: up to 6 hours in different geographic areas with additional 
geographic clues (roads, rivers or custom boundaries) 

 

• STATION-MEASUREMENTS 

 

• SATELLITE-LOOP 

 

What does ZAMG offer? 

WEB PORTAL 



WEB-Portal Base: INCA 

  
Integrated Nowcasting through Comprehensive Analyses 

• At ZAMG developed nowcasting model   

• Spatial resolution: 1km  

• Temporal resolution: 5 to 15 minutes  for precipitation 

              60 minutes for Wind, Temperature, Clouds 

NWP models Station observation Radar data Satellite data high-resolution 
topography 

INCA Benefits of each data source exploited  

How does it work: 



INCA-webportal - Overview 

1 

2 

3 

4 

5 

1 Product selection 

2 Parameter selection 

3 Additional overlays 

4 Region selection 

5 Timeline 



INCA webportal analysis and forecast fields 

  

precipitation temperature 

Mean wind Wind gusts 



INCA webportal 

  

Precipitation type in the next 15 minutes.  
No quantity information included! Threshold of traces 0.03 to 0.09mm 

Small amounts are  Important for black ice!  
1mm is up to 1cm fresh snow (temperature 
dependent) 

Precipitation 
Rate (mm) Type 



INCA webportal - temperature 

Folie  

2m temperature, refresh rate 60 minutes.  
Color code customer-dependent 
0 ° C corresponds to the color code white! 



INCA webportal 

Grid-point forecast 

Customer pre-defined grid points 



INCA webportal 

Folie  Grid-point forecast from INCA 



INDUSTRIAL SNOW 

• Industrial snow is snow caused by emissions (additional water vapour 
and condensation nuclei) from industrial plants.  

 

• High pressure system + Inversion 

 

• Problem in large basins (like Vienna) 

 

• Small-scale phaenomena 

 

• Little knowledge of emission amount  (limits of today's weather 
models). 

 

 

Definition – Occurence - Problem 



INDUSTRIAL SNOW 

 

• Based on:  
– Industrial snowfall events over the last 30 years - similar 

meteorological conditions for industrial snow 

• Power of inversion 

• different temperature limits 

• Windspeed and windirection 

 

– Integrated into forecast-models ALARO and AROME 

 

• Target: Industrial snow index (0-100%) which allows more accurate 

statements about the probability of occurrence of industrial snow. 

Empirical modelling => Industrial snow index  



INDUSTRIAL SNOW 

Event on 20.12.2016 in Vienna 

Vienna 



INDUSTRIAL SNOW 

Industrial snow index from 19.12.2016 00UTC for Vienna 



INDUSTRIAL SNOW 

Folie  
INCA precipitation analysis for 20.12.2016 

Folie  



SNOWGRID 

• ZAMG development: Operational model linked with NWP-
Forecasts or to get climate analysis for Austria 

Spatially distributed snow cover model,  that takes into account:  

• snow reduction 

• melting of snow  

• fresh fallen snow 

• Problems:  
– Insufficient information on the spatial distribution of snow in 

Austria (measurements only occasionally)  

– Satellites provide accurate data only in cloudless skies 

 

 

 

 

 

snow cover model 



SNOWGRID users 

  
Avalanche warning services 

snowcover Snow temperature 

Fresh snow forecast +48h Fresh snow (last 24h) 



SNOWGRID users 

    
Grid-point – Forecasts for road maintenance services 



Folie  

Thank you for your attention 


