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The opportunities and possibilities for enhancing 
and broadening NSMC’s contribution at national 
and international level  
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Space Science & Engineering Center (SSEC) 

SSEC - Home to the “Father of 
Satellite Meteorology” 
Prof. Verner E. Suomi (1915-1995) & 
a close collaborator of NSMC/CMA 
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One of the world largest non-profit & non-governmental 
Center for both GEO & LEO satellite receiving, processing, 
dissemination and archive.  

Has satellite sensor, algorithm, science, and  application 
expertise 

Home to the center which provides meteorological satellite 
end-to-end turned key system and processing s/w packages 
for level 0 to level 3 (SDR to IDR) 

Has designed, built and operated UW campus largest high 
performance computing system for large domain and high 
spatial resolution weather forecast 

Has offered satellite remote sensing training and education 
courses/seminars to students, scientists, and professionals 
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The opportunities and possibilities for enhancing and broadening 
NSMC’s contribution at national and international level  

To support Belt and Road Initiative and societal & 
economical capacity building to 
Perfecting conventional and other community capacity 

 Satellite alone retrieval vs. data fusion/assimilation  
Innovate and adapt modern-day technology 

 Quantum Remote Sensing 
 AI and Big Data 
 Day/Night Band Imaging from GEO  

Deploy remote sensing observing beyond boarder 
 Provide sensor system and processing expertise to 

partner countries for unique and demanding needs  
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The opportunities and possibilities for enhancing and broadening 
NSMC’s contribution at national and international level  

To support Belt and Road Initiative and societal & 
economical capacity building to 
Perfecting conventional and other community capacity 

 Satellite alone retrieval vs. data fusion/assimilation  
Innovate and adapt modern-day technology 

 Quantum Remote Sensing 
 Asynchronous observation vantage 
 AI and Big Data 
 Day/Night Band Imaging from GEO   

Deploy remote sensing observing beyond boarder 
 Provide observing sensor/know-how to partner countries 

for unique and demanding needs  
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Analysis/Forecast 



Satellite alone vs. DA Wind for Typhoon Dujuan 
Conventional Target Tracking Vs. Modern-Day 4D VAR AMV/Wind 

4D DA Wind: 
• Much higher yields (both H & V) 
• No gaps in cloudy areas 
• Enhanced performance 

Traditional Target Tracking AMV 
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The opportunities and possibilities for enhancing and broadening 
NSMC’s contribution at national and international level  

To support Belt and Road Initiative and societal & 
economical capacity building to 
Perfecting conventional and other community capacity 

 Satellite alone retrieval vs. data fusion/assimilation  
Innovate and adapt modern-day technology 

 Quantum Remote Sensing 
 AI and Big Data    

Deploy remote sensing observing beyond boarder 
 Export observing sensor/know-how to partner countries 

for unique and demanding needs  
 Training & infrastructure capability building to the 

betterment of society 

Quantum imaging, is a new sub-field of quantum 
optics that exploits quantum correlations such as 
quantum entanglement of the electromagnetic field 
in order to image objects with a resolution or other 
imaging criteria that is beyond what is possible in 
classical optics. 
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https://spie.org/OPO/conferencedetails/quantum-
remote-sensing?SSO=1  
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The opportunities and possibilities for enhancing and broadening 
NSMC’s contribution at national and international level  

To support Belt and Road Initiative and societal & 
economical capacity building to 
Perfecting conventional and other community capacity 

 Satellite alone retrieval vs. data fusion/assimilation  
Innovate and adapt modern-day technology 

 Quantum Remote Sensing 
 AI and Big Data 
 Day/Night Band Imaging from GEO  

Deploy remote sensing observing beyond boarder 
 Provide observing sensor/know-how to partner countries 

for unique and demanding needs  
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AI & Big Data 

- The Three-Pillar 

AI is new electricity 
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Storm Warning In Pre-convection 
Environment (SWIPE)  

- A new real-time product based on high resolution geostationary 
satellite and NWP data with AI 

Jun LI (Jun.Li@ssec.wisc.edu), Zhenglong Li, CIMSS/University of Wisconsin-Madison 

SWIPE sees at 14:50 pm, storm initiated at 15:30 pm, 40 min ahead! 

Random forest is applied to 
predict the possibility of 
local severe storm outbreak 
based on geostationary 
satellite (AHI) observations 
and short term NWP 
forecast output. A 40-min 
lead time is achieved for 
the case demonstrated. 
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NOAA AI & Big Data Pilot Project Example 

S. Boukabara, NOAA 
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AI and Big data for Remote Sensing Research and Applications 
A New SPIE Remote Sensing Track Conference 
  
Call For Papers 
 
Petabytes of existing and new weather and environmental data, in the era of “Big Data”, 
are being reprocessed and generated routinely by the rapid advancement of space-borne, 
air-borne and ground-based remote sensing and in-situ sensors.  This conference is 
focusing on leveraging this phenomenal volume of data by bringing to bear the most 
sophisticated artificial intelligence (AI) algorithms, models, data analytics, and information 
systems on reshaping the undertakings of weather forecasting, environmental monitoring, 
and climate studies for the betterment of our society and for advancing commercial 
opportunity.  
  

This conference solicits papers with AI and Big Data relevant topics, 
issues, technologies, data analytics, and emerging innovative 
studies in weather forecasting, climate and environment research 
and applications with attention to the optimal and broad use of the 
wealth of remote sensing data that significant impact and benefit our society 

and commercial enterprises. 
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AI and Big Data In Weather & Climate Science 
A New IUGG Joint Session 
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NOAA is planning the 1st Workshop on 
 
Using AI to Exploit Big Data in Satellite Earth 
Observation & Numerical Weather Prediction (NWP) 
 

Theme Description:  
Using Artificial Intelligence (AI) and Deep/Machine 
Learning Techniques for the Exploitation of Big 
Environmental Data, Including Satellite Data and 
Internet-Of-Things (IoT), in Earth Observation 
Remote Sensing, NWP Data Assimilation, Forecasting 
and Situational Awareness Applications 
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The opportunities and possibilities for enhancing and broadening 
NSMC’s contribution at national and international level  

To support Belt and Road Initiative and societal & 
economical capability building to 
Perfecting conventional and other community capacity 

 Satellite alone retrieval vs. data fusion/assimilation  
Innovate and adapt modern-day technology 

 Quantum Remote Sensing 
 AI and Big Data  
 Day/Night Band Imaging from GEO  

Deploy remote sensing observing beyond boarder 
 Provide sensor system and processing expertise to 

partner countries for unique and demanding needs  
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Critical Environmental Intelligence -  Power Outages 
Only available from GEO  for around the clock information gathering 

17/20 



The opportunities and possibilities for enhancing and broadening 
NSMC’s contribution at national and international level  

To support Belt and Road Initiative and societal & 
economical capacity building to 
Perfecting conventional and other community capacity 

 Satellite alone retrieval vs. data fusion/assimilation  
Innovate and adapt modern-day technology 

 Quantum Remote Sensing 
 AI and Big Data  
 Day/Night Band Imaging from GEO  

Deploy remote sensing observing beyond boarder 
 Provide observing sensor system and processing expertise 

to partner countries for unique and demanding needs  
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FY-4 LMI 

A Dedicated LMI Observation Demonstration 
for Indonesia is under discussions 

19/20 



The opportunities and possibilities for enhancing and broadening 
NSMC’s contribution at national and international level  

Summary 

In my humble opinion, CMA/NSMC has great opportunities, desire 
and capability to support the Belt and Road Initiative to  
 Strengthen FY Satellite products and applications performance 

by adapting NWP community traditional data assimilation 
technique to develop satellite-focused assimilation retrieval 
technique 

Innovate and adapt modern-day sensing technology and 
information extraction in areas of 
 Quantum Remote Sensing Imaging of earth system 
 Big Data and AI to supplement and expedite emerging 

operations with low costs 
Deploy remote sensing observing beyond boarder 

 Assist partnering countries in achieving their demanding 
needs, such as assisting Australia/Indonesia to meet their 
needs for unique observations (i.e. lightening imaging data) 20/20 



The opportunities and possibilities for enhancing and broadening 
NSMC’s contribution at national and international level  - Summary 

In my humble opinion, CMA/NSMC has great opportunities, desire 
and capability to support Belt and Road Initiative to  
 Strengthen FY Satellite products and applications performance 

by adapting NWP community mutured data assimilation 
technique to develop an unique satellite-focused assimilation 
retrieval technique 

Innovate and adapt modern-day sensing technology and 
information extraction in areas of 
 Quantum Remote Sensing Imaging of earth system 
 Big Data and AI to supplement and advance time-critical 

operations with low costs 
 Be the 1st to demonstrate Day/Night Band imaging in GEO 

Deploy remote sensing observing beyond boarder 
 Assist partnering countries in achieving their demanding 

needs, such as assisting Australia/Indonesia to meet their 
needs for unique observations (i.e. lightening imaging data) 21/20 
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