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T-minus ~14 months to launch!

( 9 January 2024, Kennedy Space Center, FL )



History:
• 2002-ish preliminary concept studies
• 2011 NASA Climate Change Initiative
• 2012 Science Definition Team
• 2014 first PACE science team
• 2015 mission directed to GSFC

Legacies:
• CZCS, SeaWiFS, MODIS, VIIRS
• MISR, POLDER

Management:
• NASA Goddard Space Flight Center
• UMBC, SRON/Airbus (Netherlands)



Make new global measurements of ocean 
color that are essential for understanding the 
global carbon cycle & ocean ecosystem 
responses to a changing climate

Collect global observations of aerosol & 
cloud properties, focusing on reducing the 
largest uncertainties in climate & radiative 
forcing models of the Earth system
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Extend key systematic ocean biological, 
ecological, & biogeochemical climate 
data records, as well as cloud & aerosol
climate data records

GSD of 1 ± 0.1 km2 at nadir

Tilt ± 20o

Spectral range from ≤340-890 @ ≤5 nm 940, 1038, 1250, 1378, 1615, 2130, 2260 nm 
Twice-monthly lunar calibration & onboard 
solar calibration (daily, monthly, dim)

Instrument performance requirements

Multi-angle polarimetry

Improve our understanding of how aerosols influence ocean ecosystems & biogeochemical 
cycles and how ocean biological & photochemical processes affect the atmosphere








Phase C – final design & fabrication
• individual element flight builds & testing nearing completion
• winds down after our mission System Integration Review (Nov 2022)

PACE mission update: where are we?
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Phase D – system assembly, integration & test, launch
• expected to start in late January 2023
• complete integration of OCI & HARP2 onto the spacecraft
• conduct all observatory-level testing
• launch & in-orbit commissioning (60 days)

mission schedule: where are we?



Seasonal Change in Leaf Pigment Contents
OCI’s frequent observations & spectral bands can be used to track seasonal 
vegetation biochemical changes related to plant productivity & stress responses

Midday observations of a field in Beltsville, MD for two different crops from the automated FLoX sensor. 
Gross primary productivity (GPP) measured from flux tower in same field.

OCI will contribute to moving the study of ecosystem dynamics beyond NDVI:
• OCI’s spectral resolution allows calculation of Chlorophyll, Carotenoid, & Anthocyanin indices
• NDVI seasonal pattern differs from those of these indices
• NDVI does not track GPP as well as chlorophyll content

seasonal change in leaf pigment contents



Ecosystem Metrics from Hyperspectral Reflectance

Huemmrich et al. 2016

OCI spectra will be able to describe terrestrial ecosystem productivity
Integrated PACE products can address questions of terrestrial 
ecosystem diversity, biochemistry, & function

Partial Least Squares Regression 
(PLSR) applied to all useable spectral 
bands to describe GPP across a 
variety of different vegetation types 
and through the growing season

An area of tundra where multiple 
types of information were 
derived from spectral information 
as would be available from OCI 

Plant type distribution described through spectral unmixing. Affects animal species distributions, 
e.g. caribou, and ecosystem response to climate change and thawing permafrost.

Biochemistry based on spectral analysis, such as PLSR, responds to 
environmental conditions, e.g. soil nutrients, water availability.

Ecosystem function derived from plant types and 
biochemistry shows the spatial patterns in productivity over 
an area (vs. a single vegetation type considered in models).

ecosystem metrics from hyperspectral reflectance



Science & Applications Team #2 (”the SAT”)
3 year competitive award that 
began in July 2020

24 teams (>100 people) with 
researchers spanning U.S. & 
international collaborations

contribute algorithms & 
approaches for OCI & polarimeter 
science products

Environment & Climate 
Change, Canada

Swiss Federal Institute of Aquatic 
Science & Technology + the 

University of Zurich 

Locations of SAT PIs and Co-Is

24 teams (>100 people) with 
researchers spanning U.S. & 
international collaborations

`
SRON Netherlands Institute 

for Space Research 

SAT #3 to be competed in NASA 
ROSES-2023 & to be assembled 
just prior to launch

November 8-10, 2022 PACE SIR



PACE Validation Science Team (PVST)
• composition, scope, & execution in prep
• ROSES-22 late amendment 
• selection ~late 2023 prior to launch
• in the field after first light (~spring 2024)

post-launch validation activities

PACE Post-launch Airborne eXperiment (PACE-PAX)
• aircraft (+ in-/on-water TBD)
• planning underway (docs hosted @ 

pace.oceansciences.org/campaigns.htm)
• direct & proxy measurements
• US west coast, Sep 2024
• synergy with PVST anticipated
• not competed



simulated data

5-days, global OCI Level-1B (TOA)
• pyTOAST v8

O plus Level-2 OC, AER, CLD products
• used in ongoing Day-In-The-Life exercises 

& uncertainty requirements verification

16 swaths SPEXone Level-1C (gridded)

GMAO nature-run OCI simulations

Pengwang Zhai (UMBC) simulator for all three 
instruments (Zhai et al. 2022, FRS)

November 8-10, 2022 PACE SIR



Ongoing Activities:
• 2022 Applications Workshop – (700+ attendees) summarizing & 

reporting
• Community of Practice – maintaining a quarterly newsletter, fostering 

and increasing PACE community involvement 
• Early Adopter Program – increasing number of Early Adopter teams
• Targeted Early Adopter, Science and Application Team, and PACE 

Project Science engagement – fostering existing and new partnerships, 
summarizing progress and goals

Select Upcoming Activities:
• Focus Sessions – plan industry theme for Spring Focus Session
• 2023 Applications Workshop – begin planning with a focus on case 

studies and measuring impact
• Information Sharing – submit publication(s) for peer-review on the 

use of Design Thinking for PACE programming
• Networking and presentations – present and share PACE at events

PACE Applications Program The PACE Applications 
Program fosters new 

partnerships and out-of-
the-box thinking that will 

generate inventive 
solutions to benefit 

society.

November 8-10, 2022 PACE SIR



Useful info

data product 
descriptions + 
access to  
simulated data &
characterizations

PACE technical 
memos & other 
documents

resources & 
useful info

https://pace.gsfc.nasa.gov

@NASAOcean



GPS, star trackers, transponders, etc. installed; solar panels, reaction wheels, etc. to go



OCI entered thermal vacuum in Aug 2022, where it will remain through Oct 2022
It was successfully mated with the tilt system & passed all structural / mechanical / EMI tests



OCI:  first ever truly global hyperspectral UV-NIR (+SWIR) measurements
• the trade is, of course, spatial resolution

accurate multi-angle polarimetry for atmosphere, ocean, + land retrievals

all data & software publicly available, with documentation
• anticipating hosting training event(s)

Project is interested in terrestrial applications
• Will pursue on a best-effort basis

take away messages
what you should remember since this was drinking from a fire hose
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