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SPROG SPROG-LOC

(SPROG-LOC)
à A rapid-computed spatially localized AR model
à The auto-regression is controlled by 2-D 

coefficients (adaptive filtering)

A:

Power spectral density of
Obs. and Now. precipitation fields

Observations
(SPROG-LOC)
à Allow to increase the skill for 

small convective regions

SPROG-LOC @ + 60 min

SPROG @ + 60 min

29 May 2016 – 1600 UTC



Observation Prediction



STEPS STEPS-LOCB:

(STEPS-LOC)→ adds stochastic 
perturbations to the localized AR process

@ Precipitation threshold 
of 5.00 mm h-1

20 min lead-time

Evaluate STEPS-LOC at large and small 
scales/regions (Lagrangian)
1. What is the maximum lead-time to obtain 

skillful nowcast? (synoptic situation)
2. How many members are needed?
3. What is its performance compared to the 

STEPS and ICON-D2-RUC models? (hourly)



Melting Layer 0 oC

https://www.noaa.gov/ 

HAILSIZE 
(ZDR-Columns)C: RealPEP
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Tracking of ZDR-Columns
associated with precipitation

Neuheilenbach

W (m/s) - Median

Zd
rC

ol
H 

-M
ed

ia
n

ZDR-C Life-time (min)



Observation from BoxPOL (X-band radar at Bonn) 2017-06-22 
13:20 UTC

13:35 UTC



Ongoing collaboration:
v Ju-Yu
v Mohamed



P2 (FUB)

Coherence of small-
scale spatial and 
temporal TCWV 

variabilities

Advanced convective 
Initiation

Development of TCWV 
retrieval algorithm for 

MTG-FCI

C1 (UBonn)
Maintain RealPEPs
processing chain

PredRNN Code Optimization

P2 (UBonn)

Evaluation of 
Nowcasting products

Ensemble Nowcasting 
including polarimetric 

descriptors

Ensemble Nowcasting 
including CI predictors

Phase 2 plans



l Predicive Recurrent Neural Network (PredRNN)  

l Wang et.al (2017)
l Memory states flow through the Network in a zigzag direction
l Using LSTM and spatiotemporal LSTM, predRNN can 

efficiently model shape deformations and motion trajectories 
l Trained by QPE fields from radar and CML (P1)
l Model implementation in Python/C++

C1





PhD Student



1. Working on the documentation of the localized (SPROG-LOC/STEPS-
LOC) algorithms

2. Preliminary results on the identification and tracking of ZDR-columns 
show a spatial-temporal consistency with precipitation fields.  

3. Collaboration with RealPEP partners are ongoing.

4. Hand on recurrent neural network (RNN)

5. PhD student to be confirmed


