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The NASA Earth eXchange (NEX) 
The NASA Earth eXchange (NEX, https://nex.nasa.gov) provides a collaboration and 
knowledge-sharing platform for the Earth science community housed at Ames Research 
Center. 

OpenNEX is part of NEX as  
its public cloud infrastructure  
portal, hosted on the  
Amazon Web Services (AWS) 
 cloud for public accessibility. 

Over the past five years, NEX 
team supported over 100  
NASA-funded researchers. 



Himawari 8 AHI fullDisk 
launched October 7, 2014 
Himawari 9: November 2, 2016 

Himawari 8 AHI and GOES-16 ABI 

GOES-16 ABI fullDisk 
launched November 19, 2016 

GOES-17 March 1, 2018 



GEONEX Real Time Pipeline 



How will the GOES ABI characterize fires? 

Fire properties can be characterized in three ways: 
instantaneous fire size, instantaneous fire temperature and 
fire radiative power (FRP). 

Fires produce a stronger signal in the midwave IR bands 
(around 4 microns) than they do in the longwave IR bands 
(such as 11 microns). That differential response forms the 
basis for most Fire Detection and Characterization (FDC) 
algorithms, including the algorithm used for GOES. FDC was 
taken into account when creating the specifications of the 3.9 
micron band on ABI, allowing GOES-16 to exceed the FDC 
performance seen with previous GOES satellite sensors. 



Wildfire Detection Algorithm (AHI-FSA) 



California Statewide Fire Map 
http://www.fire.ca.gov/general/firemaps 

Archived Fire-event dataset for Machine Learning 

 

La Tuna Fire, Verdugo Mountains  
Los Angeles, CA, Sep 1st - Sep 7th, 2017 



NEX-MATA Intelligent assistants  
NEX-MATA is an integration of the Speech Recognition (SR), Natural 
Language Processing (NLP), and Machine Learning (ML) into an intelligent 
assistant, helping Earth scientists and citizens access the GOES fire 
database in a conversation-like interface. 
 



Thank You! 

Summary 

●  Real-time GOES-16 data can improve the timeliness of fire 
behavioral data.  

●  GEONEX has laid the groundwork for real-time wildfire monitoring 
on a public cloud. 

●  Using the denser temporal data available from GOES to track the 
status of pixels such as non-fire, fire, and burnt area, could reduce 
false detection rates seen from polar-orbiting data sources. 

Contact Information: 
Jun Xiong  

jun.xiong@nasa.gov 
Ramakrishna Nemani 

rama.nemani@nasa.gov 



1.  GEONEX is a real-time pipeline deployed on OpenNEX to process geostationary datasets 
such as those from GOES-16 and Himawari into higher level products. Planned products 
include TOA, SR, LAI, NDVI, GPP and Fire. 

2.  The real-time feed and full historical archive of original resolution Advanced Baseline Imager 
(ABI) radiance data (Level 1b) and full resolution Cloud and Moisture Imager (CMI) products 
(Level 2) are added into AWS as soon as they’re available (netCDF4 format). 

3.  GEONEX, a real-time pipeline prototype to convert ABI data from radiance data into top-of-the 
atmosphere (TOA) reflectance and surface reflectance (SR) outputs for advanced detection. 
Himawari-8 (AHI) data were processed following similar steps. 

4.  GEONEX is designed as a real-time processing chain, deployed both on the AWS cloud as 
well as on the NAS supercomputer at NASA Ames. 

GEONEX Real Time Pipeline 



WF-ABBA (CIMSS) 


