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Check out a moving version at: https://svs.gsfc.nasa.gov/4983, 
Karen’s presentation at COP26: https://svs.gsfc.nasa.gov/31168

https://svs.gsfc.nasa.gov/4983
https://svs.gsfc.nasa.gov/31168
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Earth Information System (EIS)

EIS integrates NASA’s Earth Science observations and modeling capabilities to produce new 
science and support decision making. EIS currently comprises four multi-disciplinary topic 
areas:

Goals:
● Address complex Earth Science Decadal Survey questions using state-of-the-science models and 

observations from NASA and partners
● Demonstrate innovative and integrative science and applications enabled through ESDS unified cloud 

infrastructure and collaborative environment
● Deliver timely and accurate actionable information through early and consistent stakeholder engagement 

and co-production
● Improve transparency and accessibility of data and methods in support of NASA’s Transition to Open 

Science

Fire Freshwater Sea Level Rise Greenhouse Gases



9VEDA: A platform for Earth data visualization and analysis

Cloud Storage
Datasets are in the same 
place, the same format, 
and are ready to use.

NASA Uploads 
Data to the Cloud
✓ Selects the most 
useful datasets
✓ Transforms the data 
into cloud-ready 
formats
✓ Uploads the data to 
the cloud

Data Visualization 
and Analysis Tools
●Tools for analyzing 

data in GIS
●Visualize and explore 

data in a web browser
●Develop custom tools 

for using data

Multi-Mission Algorithm and 
Analysis Platform (MAAP)
Collaborative cloud environment for 
data processing, data analysis, and 
scientific software development
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1. Risk modeling: GISS, GMAO, EIS-
Freshwater, USFS, NOAA, SJSU

2. Real-time Fire Event Tracking: GSFC, UC-
Irvine, DOE, USFS

3. Fire spread Forecasts: GSFC, UC-Irvine, 
NCAR, NOAA, USFS

4. Fire Emissions: GMAO, LARC, NOAA, 
WashU, SC-AQMD, EIS-GHG

5. Post-fire Debris Flows: GSFC, USGS, 
EIS-Freshwater 

Partners/Stakeholders

2

EIS– Fire (D. Morton, M. Follette-Cook)



11Extracting NRT event-level data from VIIRS active fires – Caldor Fire 

https://svs.gsfc.nasa.gov/4992

https://svs.gsfc.nasa.gov/4992
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Climate
Zones

Seasons

Fuel Type

Diurnal Cycles Computed for: 

- 550+ individual fires
- Cumulative total of 6000+ days

2019
2020
2021

Western US Fire Diurnal Cycles 
Derived from GOES FRP

However, day-to-day variability is HUGE
...even for a single fire

Climatology is clear and surprisingly 
consistent

Analysis from L. Wiggins (NASA LaRC)



13EIS: Advancing access, transparency, and integration of 
mature GHG modeling data products

Observations

NASA Carbon Cycle 
Assimilation 
and Inversion System 
(C2AIS)

Sy
ne

rg
y 

ac
ro

ss
 E

IS

Freshwater, GHG: 
Shared input data, 

connection between 
carbon, air quality, 
and water cycles

Sea level, Fire, GHG:
Shared modeling 

components

Fire, GHG: Complementary 
output for understanding 

connections between 
anthropogenic and natural 

GHGs

Across EIS: Common cyberinfrastructure 
facilitates interoperability between components 

and connection between carbon stocks 
(biomass, MAAP) and GHG emissions, fluxes

VEDA: A platform for Earth data visualization and analysis



14GHG-EIS Y1 overview
• Goal: Provide comprehensive information needed to characterize the state of 

the greenhouse gases with reliability, transparency, and low latency
• Emphasize 2 timescales: low-latency for monitoring rapid changes in 

emissions and carbon-climate interactions, and retrospective for more 
complete information on processes.

• Y1 goals: 
1. Work with ESDS to design and prototype a data system for NASA GHG 

monitoring products that supports carbon cycle research and 
applications

2. Deliver high quality, low latency information about changes in GHGs 
3. Provide rigorous benchmarking for NASA GHG products in support of open 

source science
4. Demonstrate cross-cutting analysis: Balance of natural and anthropogenic 

anomalies on the carbon balance during the COVID era  (2020-2021)
5. Promote community engagement and report key findings including scoping 

needs for coherent, long term GHG monitoring and information system
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Identifying prototype products for analysis in EIS-GHG

Spatial and Temporal Coverage of CMS Products

Focus on subset of US 
– global scale, multi-
year products with 

continued updates to 
demonstrate 

interoperability

Preliminary product table examples

From G. Hurtt presentation (9/26/22)



16First look at GHG products on VEDA dashboard
Draft GHG 

dashboard highlights 
several CMS data 

products

Stories highlighting 
available datasets, 

discoveries

Interactive data viewer 
highlighting Gridded 

CH4 Inventory (CMS –
Harvard/EPA)

Interactive data 
viewer highlighting 

OCO-GEOS L3 
XCO2 analysis 
(CMS – NASA)



17Example of low latency tagged tracers

CarbonMonitor Low Latency FF Land flux ensemble Ocean flux ensemble

OCO2-GEOS L3 XCO2 Anomaly (weather signal removed)



18EIS-GHG and OCO

• Why should scientists care? EIS-GHG is working to demonstrate 
integration across datasets needed to:
• Provide a consensus view on GHG changes by combining multiple NASA products
• Help users navigate and make informed choices about products related to carbon 

monitoring
• Make our own research more efficient by facilitating collaboration across institutions
• Build a more timely, comprehensive outreach presence 

• Next steps
• Surveying NASA products to find candidates for VEDA pilot. Current products have 

been US-global scale, multi-year, with regular update schedule, priority given to 
those demonstrating interagency collaboration.

• Working with other NASA Application efforts to broaden the reach of GHG products, 
expand user base beyond current CMS stakeholders.

• Working to coordinate hands-on demos for interested science and applications 
users.

• Following up with progress updates at AGU, future science team meetings.
If you’re interested in learning more, providing feedback, or finding ways to 
get involved please follow up with Lesley Ott or Kevin Bowman. 
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Coming Soon! 
NASA Student 
Airborne 
Research 
Program 
(SARP) – East 
Coast
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NASA SARP-
East – New GHG 
measurements!


