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Increasing Focus on the Details
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Big questions of NASA Earth System Science

The Bretherton Diagram
(mid 1980’s)

● How is the global Earth system
changing?

● What causes these changes in the 
Earth system?

● How will the Earth system change in 
the future?

● How can Earth system science 
provide societal benefit?



An Evolving System to Observe the Earth System



Emerging Approaches:  Earth Science from the ISS
• Increasing number of Earth Observing instruments:

• 2017:  SAGE III, LIS, TSIS-1
• 2018:  GEDI, ECOSTRES
• 2019:  OCO-3



New Observation Modes: TEMPO (goal 2019/21? launch)

First space-based 
instrument to monitor major 
air pollutants across the 
North American continent 
every daylight hour at high 
spatial resolution.



Increasing role for CubeSats



CubeSat example:  TEMPEST-D and RainCube

• September 28, 2018, TEMPEST-D and RainCube 
overflew Typhoon Trami < 5 minutes apart

• RainCube nadir Ka-band reflectivity shown 
overlaid on TEMPEST-D 165 GHz brightness 
temperature illustrating complementary nature of 
these sensors in constellation for observing 
precipitation

• Trami observed shortly after it had weakened 
from Cat 5 to Cat 2



… and Constellations

CYGNSS 8-satellite constellation

GPM:  International network of 
satellites anchored by the core 

observatory 



Increasing usability: EarthData
https://search.earthdata.nasa.gov/search



Connecting the Public to NASA 
Earth Science Stories, Data, People







NASA Earth Observations (NEO)



@NASAEARTH

Follow 
NASA Earth 
on Social



Earth & Space Toolkit 
Connections:

NASA Explorers: Glacial Pace
https://www.youtube.com/watch?v=oFHy8vaP_Bw

https://www.youtube.com/watch?v=oFHy8vaP_Bw


NASA Earth Science Education Collaborative
Creating authentic STEM experiences & resources, based on 
NASA Earth Science, delivered through strategic 
partnerships and collaborations

• Institute for Global Environmental 
Strategies (PI)

• NASA Goddard (Co-I)
• NASA Langley (Co-I
• NASA JPL (Co-I)

Partners & Collaborators Include:

http://www.nisenet.org/
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Citizen Science: Engaging the 
Public in NASA Science



Follow us!





GLOBE Observer
observer.globe.gov 
@NASAGO   @nasa.globeobserver/ 

NASA Earth Observatory
earthobservatory.nasa.gov

NASA Earth Observations (NEO) 
neo.sci.gsfc.nasa.gov/

NASA Earth on Social       
@NASAEARTH

NASA Explorers
Facebook Watch and Youtube (https://youtu.be/4IjlUbP2cgs)
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