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Integrated Forecasting System (IVS) for Nowcasting and 

very short range forecasts
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DWD is employing very different approaches for nowcasting (0 – 2h) and very short range 
forecasts (2 – 6/12 h) .

Nowcasting 
Feature based, e.g. detection of convective cells in radar images;  estimation of 
propagation speed and direction; „linear“ extrapolation of detected objects/features. 
Update-rate of new forecasts ~ 5 to 15 min.

Very short range forecasts
NWP model based; analysis of the initial state taking as much as possible high resolution 
observational data into account; solution of the hydrodynamical equations on a high 
resolution 3D-grid for the atmosphere and the surface/soil. 
Update-rate of new forecast ~ 3 h.

Integrated Forecasting System (IVS) 
Combination of both approaches to an ensemble-based seamless forecast product for 
forecast ranges from 0 to 6 (12) h with a rapid update rate (≤1 h).



NWVNWP First Guess Rapid Update Cycle NWP
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Nowcasting

IVS-Product
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Combination of (advanced) Nowcasting and (improved) NWP

Integrated Forecasting System (IVS)

Seamless Detection and Ensemble Assimilation / Forecasting
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Consistent products on all scales

RADAR Nowcasting EPS and NWP Ensemble
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GPS 

tomography

Indirect humidity

measurements

High temporal resolution (1 to 5 min) observations, 

e.g. Radar, Seviri, GPS, lightning, …

SEVIRI
Visible, 

Near VIS + 

Infrared

RADAR 3D

Lightning …

10min Synop Cameras … 
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 Estimate the uncertainty of Nowcasting products 

 EPS for the calculation (on pixel level) of optical flow

 EPS for the detection and forecasting of objects

 Earlier detection of initiation of severe thunderstorms 

 3D-detection and tracking of convective cells (KonRad-3D) 

 Combination of radar, lightning, satellite, Synop, NWP data

 Convergence zones based on doppler wind data

 Convective Initiation based on satellite data

 Forecasting of the trend of development

 NWP RUC for near storm environment

 Trend of development according to „ingredients method“

 Life cycle of convective cells 

 Development of new Level-2 products for the detection of HIW 

 Gust detection, rotation-track, VIL-track, VII-track 

 Reduce negative impact of wind turbines (renewable energy) 

 Use dual-polarization data, e.g. for rain/snow, hail size
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Advanced Nowcasting

Quelle scs.ch
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Further Development of convective scale NWP

 Assimilation of new observations

 Radar volume data, consistence with LHN 

 SEVIRI Infrared and SEVIRI Near-VIS

 Screen-level observations

 Lightning (LPI - lightning potential index)

 Further development of model physics / dynamics

 Physical parameterizations

 Two-moment cloud microphysics

 Interaction of physics and dynamics

 Model grid spacing ~1km (or less)

 Development of Rapid Update Cycle NWP

 Data assimilation (RUC-EDA)

 RUC forecasts

 Ensemble (features, perturbations, calibration)

 Development of new EPS-based products and verification

 Detection of HIW, precipitation, gusts, turbulence

 Consistency between global and regional EPS
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Products: Consistent objects and probabilities
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 Combine products of Nowcasting and RUC-NWP, RUC-NWP and short range NWP

 Use existing development tools like POLARA-Recalc (for Nowcasting), BACY (NWP)

 Initial IVS-Products

 Probabilities for precipitation  > x mm/h

 Ensembles of weather objects

 Develop concepts for storing and visualizing IVS data efficiently in NinJo workstation
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IVS components



IVS Development process
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User requirements

• Civil protection

• Weather forecasting

• Climate and environment

Development tools

• Computer HPC and
server

• Data base

• Visualization

Science

• Model development

• Observations

• Nowcasting

• Assimilation

Algorithms

• Model

• Observations

• Nowcasting

• Assimilation

Products

• Object-Ensemble

• Field-Ensemble

• Pseudo-deterministic
products

Operational IVS

• Computer requirements

• Production schedule

• Contingency plans

• User support



IVS research proposal and resource plan
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Resource plan ☺

Research proposal☺

Board of Directors + 

Ministry (BMVI) 



The 4-year IVS project will start at DWD in 

January 2017
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Thank you for 
your interest!

Any questions?


