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Developing Machine Learning Models for ABI and Passive Microwave Observations
Vesta Afzali Gorooh, Veljko Petkovic, Malar Arulraj, Ralph Ferraro

Objectives: 
• Data Integration Framework (LEO & GEO satellites, NWP)  
• Application of U-Net-like (CNNs) Model for High Spatiotemporal Resolution Precipitation Estimation

Study Area :
-105ºW:-60ºW,  20ºN:45ºN 

Spatiotemporal Resolution:
~2 km, 2 mins 
May–Sep. 2017–2019

Datasets:
1) GV-MRMS Products (Reference Dataset) 
2) Visible (0.47–0.86 µm): GOES-16 ABI
3) Near-Infrared (1.37–7.37 µm): GOES-16 BI
4) Infrared (8.44–11.21 µm): GOES-16 ABI
5) Total Precipitable Water: GFS
6) 2-m Surface Temperature: GFS
7) PMW: Emission (<37GHz) Bands: GPM GMI
8) PMW: Scattering (>37GHz) Bands: GPM GMI

(1) MRMS (2) Visible (3) 6.1µm (4) 10µm

(7) 89H GHz (8) 10V GHz
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Precipitation over Land Surface (2017-07) 

Precipitation over Water/Land Boundaries (2017-07) 
C= 0.39 C= 0.56

C= 0.57 C= 0.66

• Demonstrate Capabilities of our Proposed Model over Different Precipitation Types
• Demonstrate Capabilities of our Proposed Model over Different Surface Types

Convective Precipitation Events (2017-07) 

Stratiform Precipitation Events (2017-07)
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Hurricane Florence -2018-09-14 Conclusions and  Future Work:
• The proposed CNN encoder-decoder 

algorithms show a promising 
opportunity for developing end-to-end 
surface precipitation retrievals 
algorithm using  multiple satellite 
sensors (LEO & GEO) over complex 
surface types.

• Our experiments show the ability of 
CNNs for effective high resolution 
global-scale precipitation estimation. 
This approach can be applied on other 
new generation of geostationary
sensors (e.g., MTG) & other LEO 
PMW radiometers (e.g., AMSR-2).
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