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Deep Learning Nowcast 
A Brief History 

Year Event 

2014 Initiated collaboration with HKUST 

2015 ConvLSTM developed, outperforming 
ROVER for rain/no-rain (0.5 mm/h), 
resolution limited to 100x100 only 

2016 Model enhancement and adaptation 

2017 TrajGRU developed and benchmarked, 
outperforming ROVER for 30mm/h 
support arbitrary resolution 

Paper on NIPS2017 

https://papers.nips.cc/paper/7145-deep-learning-for-precipitation-nowcasting-a-benchmark-and-a-new-model.pdf  
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Deep Learning Nowcast developed 

GRU Cell 

Innovations: 

1) Trajectory 

2) Weighted Error Function 

Based on Trajectory Gated 
Recurrent Unit (TrajGRU): 
 



Performance of TrajGRU 



60-min Forecast Reflectivity 
Based at 2018/08/26 23:00H 

Optical Flow (ROVER) Deep Learn (TrajGRU) 

 

Actual 

23:05 



60-min Forecast Reflectivity 
Based at 2018/08/29 18:00 

Optical Flow (ROVER) Deep Learn (TrajGRU) 

 

Actual 

18:40 



60-min Forecast Reflectivity 
Based at 2018/09/16 10:30 

Optical Flow (ROVER) Deep Learn (TrajGRU) Actual 

09:10 



120-min Forecast Reflectivity 
Based at 2018/08/22 16:30 

Optical Flow (ROVER) Deep Learn (TrajGRU) 

 

Actual 



60-min Forecast Reflectivity 
Based at 2018/08/22 17:30 

Optical Flow (ROVER) Deep Learn (TrajGRU) Actual 



Deep Learn (TrajGRU) 2018/08/22  
Various Base Time; Valid at 18:30H 



Decay? 



Discussion on “Decay” 



DL/Traj-GRU on Github 



WAY FORWARD 



Better Error Function (Deterministic) 

• May consider functions 
with higher tolerance 
and thus less double 
penalty to achieve 
More Realism, e.g. 
– Spatial-Temporal 

Smoothing 

– Fractional Skill Score (FSS) 

 



Probabilistic Rainfall Nowcast 
Based on Optical Flow (ROVER) 

Probability at Selected Thresholds 



Probabilistic Rainfall Nowcast 
Based on Optical Flow (ROVER) 

Rainfall Intensity at Selected Percentile 



Probabilistic Rainfall Nowcast 
Based on Deep Learn (TrajGRU) 

 

 

 

• Possible Way: 
– Time-Lagged Ensemble (TLE) 

– Make an ensemble of 36 members based on 9 years of 
data, instead of 7, i.e. “9C7=36” 

 



Error Function (Probabilistic) 
Reliability Diagram  ROC Curve 



Other Deep Learning Applications 

• State of Sky and Visibility from Web Cam 

• Rainfall Rate from Satellite Data 

• Probabilities of Rainstorms 

• Onset of Sea Breeze for Aviation 
 

 



THE END 
Thank You! 


