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PACE FACTS

A Launched Feb 8, 2023

A Launch site: Kennedy Space Center, Cape
Canaveral, FL

A 676.5 km (420 mi) orbital altitude with 98
Inclination

A Sun synchronous, polar orbit with 13:00
local crossing time 3 to 24hr data latency
from collection to distribution

A 3 year design life; 10+ years of propellant

Aalyr3SR 068 b!{!Qa D2RRFINR { LI OS CtAIK
Center, Greenbelt, Maryland, USA




Overview of the PACE website and
the various resources available to you
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Access PACE Dat:

Public PACE data release began on 11 April 2024. Reprocessing Version 3 is now available.

Reprocessing Version 3 is the second full mission reprocessing, and primarily serves to incorporate improved refinement of the
data format improvements, and expanded product suites. The reprocessing includes all standard science mode data collected d
February 2024. As for previous reprocessings, we welcome your input and discoveries, but also request your continued patience
updates and reprocessings to incorporate post-launch calibration knowledge, algorithm refinements, and additional data produ

PACE Data Resources

¢ Release notes for Version 3

¢ Release notes for Version 2

¢ Release notes for Version 1

e A complete list of science data products, including maturity levels and the status of current and pending data availability f
¢ Information on working with PACE data

s Learn what you should know about PACE data

Options for accessing PACE data
PACE data are accessible through several options described on the Ocean Biology (OB) DAAC Find Data and NASA wek

Three primary options include:

e Earthdata Search OB.DAAC portal
e OB.DAAC Level 3 & 4 Browser (Note: Within the "Product Status" pulldown select "Provisional" or "Testing" to view data.)
e OB.DAAC File Search

The OB.DAAC Level 1 & 2 browser does not support access to PACE data.

PACE orbit lines, true color, and chlorophyll data are also viewable on Worldview.

Access by Maturity Level

Access to data varies with data maturity level. Level-1 data from OCI, HARP2, and SPEXone are classified as Provisional. The limif
Test.

¢ Provisional Level-1 and -2 data are available through Earthdata Search and the OB.DAAC File Search. Provisional Level-3 dz

ACCESS
PACE DATA

https:// pace.oceansciences.d@rcess_pace_data.htm
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PACE DATA
PRODUCTS

https://pace.oceansciences.org/data_table.htm

What do colors in the “Availability” column mean?

Currently implementing

Coming soon!
. and evaluating

Calibrated Radiometry and Polarimetry

Calibrated and geolocated radiometry and polarimetry as observed at sensor.

escription and Use Units Availability Status
op of the atmosphere. wm2um sl Level-1B 1-km at nadir; daily - Level-1C; daily Provisional
»bserved at the top of the atmosphere, for all sensor Various Level-1B TBD; daily - Level-1C; daily Provisional
>bserved at the top of the atmosphere, for all sensor Various Level-1B TBD; daily - Level-1C; daily Provisional

Ocean Properties to be Produced by OCI

Bio-optical and biogeochemical properties of seawater constituents in the sunlit upper ocean.

Additional Info
Level-1C draft data format and examples

Level-1C draft data format and examples

Level-1C draft data format and examples

escription and Use Units Availability Status

traviolet-to-near infrared spectral range. Used as input sr Level-2 1-km at nadir; daily - Level-3 4-km; daily, 8- Provisional
on about colored dissolved organic matter, day, monthly, annual

and other aquatic constituents. Provided in continuous

with a resolution (bandwidth) of 5-nm.

urface as observed by OCI. Used as an input to unitless
icludes inland waters as well as ocean surface

Level-2 1-km (at nadir), daily - Level-3 spatial Test
resolution TBD; daily, 8-day, monthly

reported as the weighted harmonic mean of visible- nm Level-2 1-km at nadir; daily - Level-3 4-km; daily, 8- Test
1) day, monthly, annual
welling irradiance at multiple wavelengths between m':l Level-2 1-km at nadir; daily - Level-3 4-km; daily, 8- Test
f water clarity and light penetration. day, monthly, annual
total phytoplankton absorption at multiple wavelengths m’l Level-2 1-km at nadir; daily - Level-3 4-km; daily, 8- Provisional
1formation on phytoplankton physiology, abundance, day, monthly, annual
1on-algal particulates and dissolved organic matter at m’1 Level-2 1-km at nadir; daily - Level-3 4-km; daily, 8- Provisional
and 700-nm. Provides information on the day, monthly, annual
wponent of organic carbon and the detrital (non-algal)
bly.
dissolved organic matter at multiple wavelengths m'l TBD Test
rformation on the concentration of the dissolved
ts of chromophoric dissolved organic matter for multiple nm’1 TBD Test
00, 380-600 nm. Provides information on the
ed organic matter, relative contribution of land- versus
atter, and as a relative measure of solar photobleaching.
10n-algal particulate matter at multiple wavelengths nm’1 TBD Test
information on the concentration of non-phytoplankton
ticulate matter at multiple wavelengths between 350 nm’1 TBD Test
1e concentration of particulate matter in the water
associated with particulate material, at multiple m? Level-2 1-km at nadir; daily - Level-3 4-km; daily, 8- Provisional
Provides an indicator of the concentration of particules day, monthly, annual
f particulate carbon concentrations.
to the sun induced chlorophyll fluorescence. Provides wm2Zum sl Level-2 1-km at nadir; daily - Level-3 4-km; daily, 8- Test
ology (health?). day, monthly, annual
il for photosynthesis, defined here as the 400-700 nm Einsteins m’1 d’l Level-2 1-km at nadir; daily - Level-3 4-km; daily, 8- Provisional
face of the ocean over a day. As phytoplankton require day, monthly, annual
organic carbon, PAR provides a critical parameter for
ycle.
yhotosvnthetic niement chloronhvll-a Pravides nroxies E— level-2 1-km at nadir dailv - Level-3 4-km* daily 8- Provisional

Additional Info

ATBD
SAT members: Boss, Zhai, Krotkov, Chowdhary, Stam
In situ measurement protocols

Current product: L2gen; investigating MAIAC (Lyapu:

ATBD

ATBD
SAT members: Boss, Stramski, Odermatt

In situ measurement protocols

ATBD

SAT members: Twardowski, Stramski, Shuchman, Pal
Barnes, Stamnes, Chowdhary

In situ measurement protocols

ATBD
SAT members: Twardowski, Stramski, Barnes, Stamn

In situ measurement protocols
SAT member: Stramski

In situ measurement protocols

SAT member: Stramski

In situ measurement protocols

SAT member: Stramski

In situ measurement protocols

SAT member: Stramski

In situ measurement protocols

ATBD

SAT members: Twardowski, Stramski, Shuchman, Pal
Stamnes, Chowdhary, Zhang, Odermatt

ATBD
SAT member: Westberry

ATBD
SAT member: Boss

ATRD
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PACE DATA PRODUCWEHAT TO KNOW

What you should know about PACE data

This is a summary of the general information one needs to use PACE data. See the complete release notes for the most current PACE data on the OB.DAAC website.
(Updated Feb 06 2025)

Orbit

The PACE satellite is in a Sun-synchronous polar orbit, with a local Equatorial solar crossing time of 1 pm for the ascending (daytime) note. The descending orbital node
happens during local nighttime, and none of PACE's sensors collect science data at night.

PACE Instruments

ocl HARP-2 :hg 2.8 SPEXone T "4. %
Ocean Color Instrument Hyper Angular Rainbow B | Spectro-Polarimeter for | ] TA e
Polarimeter s Planetary EXploration ALY e

OB.DAAC data processing levels

PACE Science Data Reprocessing: Version 3

https:// pace.oceansciences.dd@pbout pace_data.htm
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PACE DATA PRODUCWEHAT TO KNOW

OB.DAAC data processing levels

Level 1A Level-1B Level-1C Level-2 Level-3 Level-4

Raw instrument data and  Calibrated & geolocated Calibrated, geolocated, Derived geophysical Temporally and spatially Geophysical products

spacecraft telemetry in instrument data and co-registered to a science data products composited (binned and derived from combined

netCDF4 common grid mapped) global products  Level-3 inputs and/or
models

Currently available product maturity levels..

. Test Diagnostic
Provisional 9
: . . Results have not yet been reviewed by algorithm Products that are produced to support analysis of
Results have been reviewed and are in family - ‘ ‘
) . . developers and or may be known to have algorithm behavior, but that are not intended for
with heritage data products or other basis of . - . :
substantial errors in implementation that are science.

expectation, but which have not yet been
validated and may still contain significant
errors...

under investigation.

Known data issues

PACE Science Data Reprocessing:“Version 3

https:// pace.oceansciences.dapout_pace_data.htm
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PACE DATA PRODUCWEHAT TO KNOW

Wavelength: Normalised Rrs (nm)

315 I, . 2250

Problematic bands

Hover over the bands to get more information about the issues. The ocean normalized surface reflectance (rhos) and atmosphere transmittance spectra are shown as a
reference.

Sensor

- Wl k

From: 590 to 610

Rrs products in the 590 to 610nm spectral range have been removed, due to artifacts associated with instrument
performance in those spectral ranges.

Avoid using data

HARP2

SPEXone

350 400 500 600 700 800 1,000 1,200 1,500 1,750 2,000

PACE Science Data Reprocessing: Version 3

https:// pace.oceansciences.d@pout_pace data.htm



https://oceancolor.gsfc.nasa.gov/data/reprocessing/V3.0/pace/

PACE DATA PRODUCWEHAT TO KNOW

Issues affecting all bands

Sensor  Processing le.. Product suite.. Issue details

HARP2 Level 1A/B/IC NA

OCl Level 1A/B/C Al
NA
Level 2 All

Alignment related false polarization needs further evaluation and improvement

Polarimetric performance is subject to comprehensive evaluation, particularly in the accuracy of
DoLP and reference plane orientation.

The red scale factor trends higher than the non-red factor by about 25%. This will result in a
larger subtraction of the red data as compared to the non-red data. This will affect the radiometric
data and we need to test the new correction.

Horizontal striping can occur for bands between 650nm and 900nm for scan angles from +3.9deg
to +14.6deg (scan pixels 680 to 800). For open ocean scenes, the TOA signal usually varies less
than 1%, but close to bright sources (such as a coastline) the striping over ocean can be severa..

Occasional outliers are seen in OCI dark data, especially in the area of the South Atlantic
Anomaly. These outliers can corrupt the background subtraction for a complete scan line, leading
to striping in the L1B data. The algorithm to calculate the background subtraction in the L1B cod..

The optical design of the OCI SWIR detector assembly (SDA) causes the bands to view different
locations along-scan at a given time, and the data are packetized by time. The bands are
pixel-shifted into alignment with the hyperspectral bands. This results in fill pixels at the start or ..
The current processing extends to higher view zenith angles than the heritage sensors. The
atmospheric correction becomes increasingly difficult at these extreme geometries, and
erroneously elevated reflectance has been observed in red wavelengths near scan edge. These..

When the OCI instrument tilt changes, near the subsolar point of the PACE orbit, the sensor
passes through extreme glint conditions (direct specular reflection). This results in systematic

Aartifarte in tha Pre ratriavale diia A arror in the atmoenharie corractinn 1n /2?2 thaca racac woarao

PACE Science Data Reprocessing:‘Version 3

https:// pace.oceansciences.dapout_pace data.htm

Filter Sensor or
Processing Level

Sensor
HARP2
ocl
SPEXone

Processing level
Level 1A/B/C

Level 2
Level 3



https://oceancolor.gsfc.nasa.gov/data/reprocessing/V3.0/pace/

PACE DATA PRODUCWEHAT TO KNOW

. . Filter date range
Events potentially affecting data 012315094 1o 91412025
Hover for details. See complete list of events on the OB.DAAC website.

Sensor name

PACE
Observatory

x |

OCI from 12/15/2024 to 12/15/2024 |
Deep Space Calibration
HARP2 Lunar Calibration

SPEXone I ‘ I

Oct31,24 Nov10,24 Nov20,24 Nov30,24 Dec10,24 Dec20,24 Dec30,24 Jan9,25 Jan 19,25 Jan29,25 Feb§, 25

Impact on data (filter)
No Data No Impact Reduceg

PACE Science Data Reprocessing: Version 3

https:// pace.oceansciences.dapout_pace_data.htm
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PACE DATA PRODUCWSIAT TO KNOW

[ No Data No Impact [ Reduced Quality

SWIR bands missing pixels

Some SWIR bands have missing pixels on either edge of the swath in L1B files. This is due to the fact SWIR have a different detector and are not registered to OCIl's CCD bands. See
L1A User Guide for more technical details.

Bands affected

on western edge of swath on eastern edge of swath

Bands, number of missing pixels
SWIR 2260 nm, 13 px

SWIR 1038 and 2130 nm, 11 px
SWIR 1250 and 1615nm, 9 px Bands, number of missing pixels
SWIR: 1250 and 1615 nm HG, 1 px SWIR 940 and 1378 nm, 1 px

Full swath reference, red and blue bands, 0 px Full swath reference, red and blue bands, 0 px

PACE Science Data Reprocessing: Version 3

https:// pace.oceansciences.d@pout_pace data.htm
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EarthdataCloud Access anc
PACE file structure

Tutorial Lead: Anna Windle




Explore imagery with NASA Worldview

(PACE true color reflectance, orbit and track time, chla, PAR)
worldview.earthdata.nasa.gov

¢« G 0 86 nasa.gov,

r‘__Relcad current page (#R) Iﬂ@
. 55

1w \Worldview

) - —
& § Layers @ Events .t, Data “

- Coastlines 9"
© OpenStreetMap contributors 5 5

§ ORBITAL TRACK v

PACE -Orbit Track & Time
PACE / Space-Track.org
D ion Time (UTC) -

PHOTOSYNTHETICALLY AVAILABLE
RADIATION

PR\

:‘
.

i' CHLOROPHYLL A v

1 [chlorophylla (L2)

PACE / OCI { v2 NRT ]
[

<0.0100 mg/m?* >=20.000 mg/m®

D 8 Ascending/Day (PACE)

E LAYERS

Corrected Reflectance (True Color)
PACE / OCI

[[] R Ascending/Day (PACE)

+ Add Layers v Group Similar Layers

Start Charting Start Comparison




Where I1s PACE data located?

In the cloud!
Specifically, an AWS cloud that is physically in Oregon.
This is called the AWS us-west-2 region

PACE data is located in AWS Cloud Data Storage (S3) Buckets in this cloud



How can | access PACE data that 6s

Three options:

1. Earthdata Search OB.DAAC portal
2. OB.DAAC Level 3 & 4 Browser
3. OB.DAAC File Search

Note: the OB.DAAC Level 1 & 2 browser does not support access to PACE data

A 1e(E)u sty pa—) s

R.I.P.




Earthdata Search OB.DAAC portal

https://search.earthdata.nasa.gov/search

Top left click

Click on NnOBDAACO

Filter | nstrument s

You can directly download netcdfs and
run analysis just like you would with
previous OC data.

NnBr ow

t

%% | EARTHDATA SEARCH

Q. PACE Search

Find a DAAC -

it
=

] Temporal v || ii Spatial v

Y Filter Collections

Features A
@ Available in Earthdata Cloud

%X Customizable @

fif Map Imagery

Keywords v
Platforms v
Instruments v
Organizations v
Projects v
Processing Levels v
Data Format v
Latency v

Additional Filters

134 Matching Collections

UNITED
= KINGDOM)

Showing 20 of 134 matching collections Sort: Usage View: List

PACE OCI Level-1B Science Data, version 3
66,093 Granules 2024-03-05 to Present & XX I

The primary sensor aboard the PACE spacecraft is the Ocean Color Instrument
(OCI). It is a highly advanced optical spectrometer that will be used to measure...

GEOSS - PACE_OCI_L1B_SCI v3-NASA/GSFC/SED/ESD/GCDC/OB.DAAC
PACE OCI Level-2 Regional Apparent Optical Properties Data, version 3.0
56,872 Granules 2024-03-05toPresent @ XX S O® R I

The primary sensor aboard the PACE spacecraft is the Ocean Color Instrument
(OCI). It is a highly advanced optical spectrometer that will be used to measure...

GEOSS-PACE_OCI_L2_AOP v3.0-NASA/GSFC/SED/ESD/GCDC/OB.DAAC

PACE OCIl Level-2 Regional Ocean Biogeochemical Properties, Near Real-time
(NRT) Data, version 3.0

26,240 Granules 2024-03-05toPresent @ X $O®HR N

© 1toddays

The Ocean Biology DAAC produces near real-time (quicklook) products using the

best-available combination of ancillary data from meteorological and ozone dat... South
Atlantic
GEOSS - PACE_OCI_L2_BGC_NRT v3.0 -NASA/GSFC/SED/ESD/GCDC/OB.DAAC Qgean

PACE OCI Level-2 Regional Surface Reflectance Data, version 3.0
56,872 Granules 2024-03-05toPresent @ XX $O®ER N

The primary sensor aboard the PACE spacecraft is the Ocean Color Instrument
(OCI). It is a highly advanced optical spectrometer that will be used to measure...

Earthdata Access: A Sect

Feedback


https://search.earthdata.nasa.gov/search

Everyone can access PACE data in the cloud, and some of you may be able to
process it in the cloud as well

0 To process data in the cloud, you need an Elastic Compute Cloud (e.g. EC2).

0O This allows you to Astreamo and analyze PACE dat ¢

What i1 f you dono6ét have access to an El astic Comput e

0 Universities are beginning to get institutional AWS accounts
0 You can budget cloud services in proposals



Great resource: NASA Earthdata Cloud Cookbook
https://nasa-openscapes.github.io/earthdata-cloud-cookbook/

Working with NASA Earthdata Cloud data :

Cloud Optimized Format (COF)

NASA Earthdata Cloud is the NASA Earth observations

Cloud Terminology 101

archive, hosted in the Amazon Web Services (AWS Cloud).

e.g. Zarr

A format for the storage of chunked,
compressed, N-dimensional arrays
“chunked” = dataset can be split into
pleces and your computer’s memory
(RAM) only needs to load the ones
necessary for a calculation
Zarr specifically designed to
overcome netCDF4 cloud issues
© Metadata stored in single JSON
object
o Each data chunk Is separate
object; Parallel data reads and
writes (increased efficiency)

=133 Q%

.ii Tools & Seevices
o
e

Dats Storage

'n.\ Ouncover Viousize Subtest Tramsformetons

A e\,

5

v’t'

See the Earthdata Cloud Primer downloadable PDF:
'Glossary and Acronyms Explained’

"2 " EARTHDATA %l

cLoud:

AWS Regions and Zones: us-west-2
(U.S. Oregon) -your cloud computing
environment must be set up to reference this

region in order to freely and easily access
NASA Earthdata archive.

-

AWS Cloud Data Storage - S3

buckets: Amazon S3 buckets are similar
to file folders, store objects, which consist
of data and its descriptive metadata.

Elastic Compute Cloud
(Amazon EC2): compute platform
_3,.\ with choice of processor, storage,
-
User
Stoeage

? networking, operating system, and
purchase model.

 AWS S3 Access keys:
Access keys to work programmatically



earthaccess

A Python Library for NASA Earthdata

earthaccess python library

0 [Easy way to search, download, or stream NASA Earth science data using a few lines of code

0 earthaccess is under active development
3 Feel free to submit Issues on their Github if something is not working, have a suggestion

0 Anyone can contribute: checkout the Contributing Guide



https://earthaccess.readthedocs.io/en/latest/contributing/

PACE data processing wit
OCSSW/SeaDA




{% EARTHDATA Other DAACS ~ y (2]

OCEAN COLOR

OB.DAAC | OBPG

SEADAS | OCSSW

A OCSSW : Ocean Color Science Software

AalAyidlrAySR o0& b! {! Qa hd(
Group (OB.DAAC) T

A Official public distribution is SeaDAS e ———

Estimated time to com Radiances/Reflectances Deselect All UV

A GUIcdata processing , visualization t00IS, StatiStiCS inwsuminng,  Satm

Ancillary/Meterological/Geometric Parameters Deselect All NIR

ABOUT ~ DOCS ~ PROCESSING ~ DOWNLOADS ~ SUPPORT ~

B scaDpAS
3Ry

ic Correction Inter

to O | S » 0.Requirements Uncertainties/Error Estimates Deselect All SWIR
Miscellaneous

) 315 316
. R e aSRERE abundance_micro_ksm 318 320
abundance_nano_ksm
ommand line usaggata processing
» 2. Data acquisitior acdom_giop 327 329
acdom_unc_giop 331 334
add sunc ®337 @339
» 3. Level-1and -2dz aer_model_1 :
aer_model_2 9 34 @ 344
I aer_model_3 346 348
Y 4 Conlaratinn = =
Used since before SEAWIFS (1994)!
" aer_model_ratio_1_2 356 358
- - aer_model_ratio_3_4 361 363
aerosol_type
Supports 15+ missions @ @36
anap_giop 371 373

Almost infinite options;lJUST A FEW TODAY! = aw o

aot_1240 390 393

aot_1610 395 398

aot_2250 400 403

0 Not working in the cloud for now but workin
W I I W W I

u NOtwO g € Cloua 10r no ut wo g

- aot_550 415 418

| aot_670 420 422

owards It. very soon: Qs e

aounc 430 432
att_ang

@ aw @ 435 @437

aw @ 440 @ 442

bbnap_giop 445 447

U Tip: Use SeaDAS GUI to explore parameters and
export PAR file!

I2prod  angstrom aot_865 avw ipar nflh Rrs Rrs_unc

Restore Defaults (Products only)
Keep params when new ifile is selected Open in SeaDAS

Run Cancel Apply ?



https:// oceancolor.gsfc.nasa.g/masources/docs/tzu?torials/
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