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Format: UF file, updated every 15 minutes

Period: 2022-01-01 to 2024-12-31 (3 years)

Nsweeps: 4 Sweeps (Degree: 0.8 | 1.48 | 2.39 | 3.48)

Nrays: 240 Gates

Fields: reflectivity, velocity, spectrum_width, corrected_reflectivity, 
corrected_differential_reflectivity, differential_phase, cross_correlation_ratio



Step A (Conditional Azimuthal filter, if no cross_correlation_ratio data)

• If cross_correlation_ratio exists in the radar data, apply clutter filtering (Cross-

correlation threshold = 0.8).

• If not, apply 1D median filtering in the azimuthal direction only to reduce 

radial streaks. (Azimuthal window = 20 azimuths)

Step B (Threshold filtering)

• Apply basic reflectivity gate filtering. Remove gates where Z < 10 dBZ. 

Step C (Median filter) 

• Apply 2D median filtering over neighboring gates to reduce speckle noise (The 

window is a square of size (3 × 3))





Method 1: Pysteps (Physics-Based)

Forecast: Extrapolate Advection (Semi-Lagrangian) -> 
Generate Forecast (Z) (20 frames) -> 

Apply Z-R Relationship (a=300, b=1.4)

Input: Load 7 Frames (Z) (Each frame is 15m) 

Motion: Calculate Motion 
Optical Flow (Lucas-Kanade)

Pulkkinen, S., D. Nerini, A. Perez Hortal, C. Velasco-Forero, U. Germann, A. Seed, and L. Foresti, 2019: Pysteps: an open-source Python library for 
probabilistic precipitation nowcasting (v1.0). Geosci. Model Dev., 12 (10), 4185–4219, doi:10.5194/gmd-12-4185-2019.

This method forecasts the motion of the radar echo.

https://doi.org/10.5194/gmd-12-4185-2019


Method 2: TrajGRU (Deep Learning)

Xingjian Shi, Zhihan Gao, Leonard Lausen, Hao Wang, Dit-Yan Yeung, Wai-kin Wong, and Wang-chun Woo, 2017: 
Deep learning for precipitation nowcasting: A benchmark and a new model 

TrajGRU dynamically learns the motion of the weather patterns. It predicts a storm's future by looking at its "trajectory”
where it came from rather than just its previous fixed-grid position, 

and is better at handling moving, rotating, and deforming (non-stationary) weather systems.

Input: Load 7 Frames (Z) (Each frame is 15m) 
Output : 20 Frames (Z) -> 

Apply Z-R Relationship (a=300, b=1.4) 



CSI (Critical Success Index) 

��� =  ℎ��� / (ℎ���  +  ������  +  �����_������)
 

HSS (Heidke Skill Score) 

���  =  (��  −  ��) / (1  −  ��) 

# po = proportion correct 
# pc = expected correct by chance

Both methods produce a Forecast (R), which is then compared to the 
Observation (R).

1.Ground Truth:
1. Observation (Z) ➡  ️Apply Z-R Relationship (a=300, b=1.4) ➡

 ️Observation (R)

2.Compare:
1. Forecast (R) [from pysteps] vs. Observation (R)
2. Forecast (R) [from TrajGRU] vs. Observation (R)

3.Calculate Metrics:
1. Calculate CSI, HSS, for both methods using the mm/h thresholds 

(# Thresholds: 0.5, 2.0, 5.0, 10.0, 30.0 mm/h ).







Thank you for your attention


