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Launched Feb 8, 2024: 
PACE!



Built at NASA Goddard in Greenbelt

• Team effort ~300 managers, engineers, scientists
• 10 years to build and launch
• Cost: $948M
• Polar orbit 
• ~420 miles above Earth

 

Antonio Mannino, PACE 
Deputy Project Scientist with 
life-sized PACE replica outside 
the Goddard clean room





Testimonials on the Applied Uses of Ocean Color

Credit:	NOAA

Credit:	Santa	Barbara	Mariculture

‘The	commercial	fishing	business	is	not	easy.	As	the	ocean	is	warming,	stocks	are	shifting	northward.	People	who	survive	in	this	
business	are	using	this	technology	to	find	fish	more	efficiently,	comply	with	all	the	rules	and	regulations	and	limit	bycatch and	
waste.’	

~	Capt.	Bill	Bright,	Northwest	Atlantic	fishing	fleet

Applied Uses of Ocean Color



Chesapeake Bay water quality project
Working with Maryland Dept of Environment shellfish division, UMD, NOAA to combine sampling of biology, 
chemistry, physics with optical measurements (in water, above water, satellite)

Photo credit: John ‘Rusty’ McKay/MDE

• Aquaculture is a growing 
industry world-wide

• Remote sensing may provide 
early warning of harmful algal 
blooms and polluted run-off that 
cause shellfish bed closures

• Remotely sensed optical 
techniques are being explored

• Developing AI for water quality

Partners:



Earth System



Summer 2023 extreme temperatures and humidity across U.S.

Source: NASA Earth Observatory Image of the Day for August 26, 2023



Last 10 years warmest on record
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Global sea-surface temperatures are also at record high



▼13% 
per decade



sealevel.nasa.gov





• Each category of climate 
information can be further 
elaborated with useful indices 
and metrics

• Important to consider connected 
extremes: compound, sequential, 
simultaneous

Bottom line:
• To produce climate information 

relevant for impacts and risk 
assessment, identify the types of 
conditions that drive responses.

• These are contextual and cannot 
be universally declared ‘hazards’

• Work closely with expert partners 
to determine metrics and 
thresholds

• Close information gap, recognize 
strengths and limitations in 
climate risk understanding

Change in the Number of days per year with dangerous Heat Index
Mid-century under a high emissions pathway

Outdoor heat tolerance threshold will be more 
frequently exceeded

Credit: Alex Ruane, NASA GISS



Climate Projections for NASA Goddard

Credit: Cynthia Rosenzweig, NASA GISS



With Katharine Stover, NASA GSFC/UMD ESSIC

• Work with communities around NASA Goddard to 
apply relevant global climate information

• Understand priorities of Prince George’s County 
Department of Environment and where NASA 
data might fill gaps, i.e. Climate Action Plan

• Learn about local climate information needs, 
particularly around:

○ Assess temperature trends, including heat 
islands

○ Tree canopy prevalence
○ Extreme precipitation events and associated 

flooding
○ Sea level rise and tidal flooding

• Heat risk pilot project in formulation

• Separate project working on flood risk projections 
and validation

Project to Advance Local Climate Resilience



Temperature Patterns and Trends

Established regular meetings with Prince George’s County 
Department of Environment:

1. Survey NASA data relevant to temperature, land use, 
tree canopy

2. What environmental data does County currently use? 
Can NASA data can augment information gaps?

3. Are any satellite data adequate given spatial resolution, 
revisit, and duration of record?

4. Design a pilot study around heat distribution and trends 
across County over 20 years.

With Katharine Stover, NASA GSFC/UMD ESSIC, Mukul Sonwalkar and Helen Amos, NASA GSFC/SSAI



Land Cover Land Use Change (2022-2018)

Purple areas have decreased vegetation

Green areas increased vegetation

With Mukul Sonwalkar, NASA GSFC/SSAI



1. Retrospective assessment serves Climate 
Action Plan implementation, helps us learn 
County needs

2. Longer-term objective to provide climate 
model projections, ranges and uncertainties

3. Goal to co-produce downscaled product that 
informs climate resilience decisions as a proof-
of-concept 

Project to Advance Local Climate Resilience



Validating climate models against historical precipitation data
For Prince George’s County, Maryland: 
climate models (intermediate emissions SSP2-4.5) 
vs satellite-derived precipitation observations:
period: 2001-2014 (168 months) 
spatial resolution: 10km x 10km bins

Method:
Calculated monthly 14-year averages 
Subtracted monthly climatology for anomalies
Computed correlation between anomalies 
(CMIP6 model vs IMERG satellite derived data)

Results:
Red indicate CMIP6 models most consistent with 
satellite observations

“All models are wrong; some are useful.”
With Sarith Mahanama, NASA GSFC/SAIC



Neighboring Climate Resilience Activities

Washington, DC – Heat Sensitivity 
Exposure Index

• Cadmus Team conducted a heat 
sensitivity and exposure indexing 
assessment for extreme heat planning

• Index combines a Heat Sensitivity Index 
and a Heat Exposure Index allowing users 
to visualize census tracts most heat 
exposed

• Heat Sensitivity Index made up of 
variables that influence an individual’s 
ability to adapt, cope, or recover from 
extreme heat.

• Heat Exposure Index includes ambient air 
temperature as the heat exposure variable 
and two physical variables that contribute 
to heat retention (i.e. impervious surfaces 
and lack of tree canopy cover).

Credit: Edil Sepulveda Carlo, NASA GSFC/SSAI
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