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OVERARCHING SCIENCE OBJECTIVES

OCB Summer Workshop

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

June 24th, 2019  

Improve our understanding of how aerosols influence ocean ecosystems & biogeochemical cycles and 
how ocean biological & photochemical processes affect the atmosphere
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Extend key systematic ocean
biological, ecological, & 
biogeochemical climate data 
records, as well as cloud & 
aerosol climate data records

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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LEGACIES:
CZCS

SEAWIFS

POLDER

MODIS

MISR

MERIS

VIIRS

OTHERS

PACE INCLUDES:

A UV-SWIR IMAGING SPECTROMETER

2 MULTI-ANGLE UV-NIR POLARIMETERS

AND WILL PRODUCE DATA FOR STUDIES OF:

OCEAN BIOLOGY, ECOLOGY, AND BIOGEOCHEMISTRY

ATMOSPHERIC AEROSOL PARTICLES

CLOUDS

LAND
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ORBIT
•675.5 KM ALTITUDE

•POLAR, ASCENDING ORBIT

•SUN SYNCHRONOUS

•98OINCLINATION

•13:00 LOCAL EQUATORIAL CROSSING

COST, SCHEDULE, LIFESPAN
•$805M DESIGN-TO-COST

•CATEGORY 2, CLASS C

•~DEC 2022 LAUNCH

•3-YEAR DESIGN LIFE

•10-YEARS OF PROPELLANT
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Extend key systematic ocean
biological, ecological, & 
biogeochemical climate data 
records, as well as cloud & 
aerosol climate data records

Collect global observations of 
aerosol & cloud properties, 
focusing on reducing the largest 
uncertainties in climate & radiative 
forcing models of the Earth system

Sun glint

Image 
stripes

Absorbing 
aerosols

Dark ocean vs. 
bright land & clouds

Different 
algal groups

Varied 
contrasts

Varied optical 
properties

Varied 
altitudes

GSD of 1 ± 0.1 km2 at nadir

Tilt ± 20o

Spectral range from 350-865 @ 5 nm 940, 1038, 1250, 1378, 1615, 
2130, 2260 nm 

Spectral range goal of 320-865 @ 5 nm

Twice-monthly lunar calibration & onboard 
solar calibration (daily, monthly, dim)

Instrument performance requirements

Multi-angle polarimetry
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OCEAN COLOR INSTRUMENT (OCI)
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MOVING FROM MULTI-SPECTRAL RADIOMETRY TO SPECTROSCOPY
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OCEAN COLOR INSTRUMENT (OCI)

SCANNING CONCEPT FOLLOWS
SEAWIFS AND VIIRS HERITAGE
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MULTI-ANGLE POLARIMETRY
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MULTI-ANGLE POLARIMETRY ADDS DIMENSIONS OF INFORMATION
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DEGREE OF LINEAR POLARIZATION

TOTAL INTENSITY

POLARIZED INTENSITY
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SPEXONE AND HARP2 ARE CONTRIBUTED
INSTRUMENTS

REQUIREMENTS DERIVE FROM DO NO HARM
PHILOSOPHY ALONE

SCIENCE CAPABILITIES DEFINED BY
INSTRUMENT TEAMS

BOTH ORIGINALLY DESIGNED AS CUBESAT
SCALE INSTRUMENTS

AND, THEY WILL PROVIDE AN EXCELLENT
PROOF OF CONCEPT FOR ATMOSPHERIC
CORRECTION, AEROSOL, & CLOUD
RETRIEVALS

TWO POLARIMETERS – HARP2 AND SPEXONE
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OCI-POLARIMETRY SYNERGY
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SPECTRO-POLARIMETER FOR PLANETARY EXPLORATION
(SPEXONE)
• EXCELLENT FOR AEROSOL CHARACTERIZATION

• ADDRESSES AEROSOL CLIMATE OBJECTIVES BEYOND THOSE
REQUIRED OF OCI

HYPER ANGULAR RAINBOW POLARIMETER (HARP2)
• EXCELLENT FOR CLOUD DROPLET SIZE AND ICE PARTICLE

SHAPE/ROUGHNESS RETRIEVALS

• PROVIDES CLOUD CAPABILITIES BEYOND THOSE REQUIRED OF
OCI

• WIDE SWATH ~MATCHES OCI, OFFERING POTENTIALLY
IMPROVED ATMOSPHERIC CORRECTION

OCI + SPEXONE + HARP2
• FAR GREATER INFORMATION CONTENT THAN ANY CURRENT (& 

PLANNED) INSTRUMENT SUITE FOR OCEAN COLOR, AEROSOL, 
& CLOUD OBSERVATIONS

• NEW DATA PRODUCTS: OCEAN COLOR FROM MULTI-ANGLE
POLARIMETRY, WIND SPEED, ETC. 
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MISSION PHASES (WHAT HAPPENS NEXT)?
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CY17 CY21CY20CY19CY18 CY22 CY23 CY24CY16 CY25 CY26

Phase A Phase C Phase D Phase EPhase B Phase F

PHASE B – PRELIMINARY DESIGN & TECHNOLOGY COMPLETION (PASSED PDR, JUNE
2019)

PHASE C – FINAL DESIGN & FABRICATION (AUG 2019)

PHASE D – SYSTEM ASSEMBLY, INTEGRATION & TESTING, & LAUNCH

PHASE E – SCIENCE OPERATIONS

ALL MISSION ELEMENTS MUST PASS CRITICAL DESIGN REVIEWS (CDR) (~DEC
2019)
PRECEDED BY SERIES OF SUB-ELEMENT ENGINEERING PEER REVIEWS (EPRS)

PROJECT & HQ SCIENCE + OBPG SCIENCE DATA PROCESSING:
RESPOND TO ELEMENT ISSUES (STUDY, CHARGE/RETREAT, PROVIDE THERAPY)
IMPLEMENT SCIENCE CAPABILITIES (PLANS FOR CAL, VAL, ALGS, PROCESSING, 
DOCUMENTATION, ETC.)
INTERACT WITH NEWLY FORMED SCIENCE TEAMS
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WANT TO PLAY?
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Climate System                          Ecological Forecasting              Oceans, Coasts, Great LakesWater Resources                    Disasters                                  Air Quality and Human Health

PACE COMMUNITY
SURVEY

Building an Early Adopters program

MARIA
TZORTZIOU

MISSION APPLICATIONS PLAN
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MISSION APPLICATIONS PLAN

Climate System                          Ecological Forecasting              Oceans, Coasts, Great LakesWater Resources                    Disasters                                  Air Quality and Human Health

Building an Early Adopters program

MARIA
TZORTZIOU

PACE SCIENCE AND APPLICATION TEAM

PAULA
BONTEMPIPACE COMMUNITY

SURVEYOCB Sum
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LEARN MORE ABOUT
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LEARN MORE ABOUT

https://pace.gsfc.nasa.gov
@NASAOcean (Twitter)
@NASAOcean (Facebook)
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unprecedented:

FOR THE FIRST TIME IN ~2 DECADES, OUR SCIENCE COMMUNITY WILL
HAVE AN OBSERVATORY THAT IT CAN GROW INTO …

UNPRECEDENTED GLOBAL VIEW OF THE

OCEAN AND ATMOSPHERE

AND SO MUCH MORE…
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