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Mission instruments are meticulously
characterized prior to launch: stray light,
thermal response, SNR, etc. to quantify and
correct for anomalies.

Rigorous validation
requires high-quality,
On orbit, they require validation and  hyperspectral in situ
system vicarious calibration to radiometry from many
account for radiometric drift and

atmospheric correction error.

locations and water types.

SVC is traditionally at fixed, dedicated
platforms in blue waters, but
validation can come from portable
platforms in all optical water types.
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Open-source processor for Above Water Radiometry (AWR) that
facilitates protocol-driven data correction and reduction yielding
high-quality surface reflectance measurements with end-to-end

uncertainty propagation for submission to NASA’s SeaBASS and
Copernicus’ OCDB archives for use in satellite validation and ocean
color algorithm development

. EARTHDATA Other DAACs ~

HyperCP



A shameless compound acronym:

HyperCP = HyperInSPACE Community Processor
HyperInSPACE = Hyperspectral In situ Support for PACE
PACE = Plankton, Aerosol, Cloud, ocean Ecosystem [mission]

Hyperspectral In situ Support for Plankton, Aerosol, Cloud,
ocean Ecosystem Community Processor

Sure to tax any title or abstract word limit.
We also sometimes call it HCP, for short.

HyperCP
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AWR protocols were
updated by IOCCG and the
community ~2017 - 2019 for the
first time since the SeaWiFS era.

HyperInSPACE began at Goddard
Space Flight Center toward the
end of this period to process
NASA’s own radiometry and help
the community process AWR
following these protocols.

‘HyperCP History
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NASA/TM-2003-21621/Rev-Vol II1
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over IOCCG Protocol Series

Kevin G.

Alex Giler

Michael C
Ocean Optics & Biogeochemistry Protocols for
Satellite Ocean Colour Sensor Validation

Volume 3: Protocols for Satellite Ocean Colour Data
Validation: In Situ Optical Radiometry (v3.0)

Authors
Giuseppe Zibordi, Kenneth ]. Voss, B. Carol Johnson and James L. Mueller

Fiducial Reference Measurements for
Satellite Ocean Colour Phase-2

Megenremant Pracadnra Darmimant IMPROWCTY
FRM Fiducial Reference Measurements for

Satellite Ocean Colour Phase-2

Docun
Projec Protocols for uncertainty budget calculation of

“FRMOCnet OCR and practical guide for OCR

Delive
Fiducial Reference Measurements for

Versio measuren
Date i (FRM4SO .
Satellite Ocean Colour Phase-2

Document ref
Project
Contract
Deliverable
Version

Date issued

Reflectance Measurement Requirements Document
(RMRD)

FRM4SOC2-RMRD

Specifications of minimum requirements for
qualification of individual OCRs and their measurements

Deliverable D-2 Reflectance Measurement Requlrements Dmument
(RMRD)
1.2

Date issued




of Victoria

PySciDon

Vandenberg
Masters Thesis w/
M. Costa U.
Victoria

B release

Transition from internal
NASA testing to invited
external release

OSM2020

2017 2019 2020

2018

o release

Internal alpha version
shared at NASA

¢

Initiated at NASA

Goddard to incorporate ~ H.y\g\érthsp/

IOCCG draft protocols
and other advancements
in AWR
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NASA/FRM4SOC Meeting
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Discussed collaboration on
HyperInSPACE to form a community
processor compliant with FRM
framework

2021

NASA GitHub

Official NASA public release v1.0.x

https://github.com/nasa/HyperinSP
ACE

fiducial reference
measurements for ACRI
satellite ocean colour

HyperCP for v1.2.x release
FICE-2022 FRMASOC2 Updates FICE-2024
incorporated:
Identified for use in Field THOS Training event for ocean

Intercomparison Experiment

at AAOT

2022

Q4

vl.1.x release

Structural overhaul to
accommodate incoming
updates from FRM4SOC:

To add TriOS
To add full instrument
characterization and
uncertainties

Q1 Q2

S
® ®

colour above-water
radiometry at AAOT

Full instrument
characterization and
uncertainties

2023 2024

HyperCP
Project Team
Formed

Official collaboration
guidelines adopted

HyperCP
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1. Informed by Scientific Consensus : Protocol Driven
2. Open Source: Transparent

3. Open Science: Free and Accessible

4. Collaborative & Adaptive: State of the Science

5. Community Resource

By the community for the community
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EARTH SCIENCES



GODDARD

EARTH SCIENCES




ﬁ\\"

»

Zenith
L

cloud

Ly, = Rayleigh + Aerosols

| Validation

I - = e - \Total Radiance (L) =
I . ‘. ‘ ’, ':' : ' , e yo, v\ Lglint

S fi
\4 ' WA Carbon exchange

U
&
gth

\.

Average Visible Wave

18

1S

le‘i‘;

g

< 500
&

2

/<

SN’

~

550 600
Wavelength [nm]



; = Supported Sensors:
Calibration/j@gdz : * Sea-Bird Scientific HyperOCR
v e~

N * TriOS RAMSES

N e IMO DALEC
Platforms:
FidRadDB * Robotic: pySAS, Sea-Bird SolarTracker, DALEC, So-Rad, ...
* Manual
- g Data Formatters: prepSAS, prepDALEC, ...

Community Processor: HyperCP
Databases: FidRadDB, SeaBASS, OCDB

Platforms

e - g ﬂ EARTHDATA
:—i 1:? :_r: :: ”—t_’ - | ,: -

;/

* Format S
Data HyperCP Ocean Colour In-Situ Database

Databases




Manual Systems

PML |22~ RRS Discovery met platform with AMT4 instruments.

HyperSAS radiometers

) ‘ / Sonic anemometer
) ‘
W 1

C-band radar

Bow view

*not currently adapted within - SolarTracker
HyperCP



Water Leaving Radiance
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Remote Sensing Reflectance

B = Ly (6y, @y, )
" Es(M)

Normalized Water Leaving Radiance

nL,, = Rys * FO,

Exact Normalized Water Leaving Radiance
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Sun/Sky Glint Subtraction

)

( \
LW (91]) QDU; }\) — Lt (9‘1)) QD‘U; }\) Bl ,0(95; Qﬂs; 91}; (Pv; }\; W) T) T) S) * LL(Hv; QDV; }\)
\ /

p is also slightly dependent on skylight polarization.

|

p is most dominated by ¢s, peaking at the specular point of the sun.

p is optimal (low) at s in 90° — 135°,

However at ¢s = 135° superstructure perturbation is typically increased.

p: polar plots

> U= 10m s™!

Figures adapted from Mobley 1999, Applied Optics

p: revisited by Mobley on 2015
Zibordi et al. 2016: Old (1999) values are still preferable

High values of P affecting
more viewing geometries
as surface becomes rougher

p: Sea surface reflectance factor

Os: Solar Zenith Angle
@s: Relative Azimuth Angle

W: Wind speed (Cox & Munk 1954)

T: Aerosol optical thickness
T: Temperature

reflectance factor p

S: Salinity
0.15
........... U=15ms % = 90 Solid lines are
e 4| @, for135°,
0.101 \ 1 dashed for 90°.

0.05

U=20

QO0L. ...

| | | | 1
0 10 20 30 40 50 60
viewing angle 8, (deg)

70

Azimuth and zenith/tilt must be carefully tracked in
the field for p, but also because cosine collectors for
downwelling irradiance are very sensitive to tilt.
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Above Water Radiometry (AWR)

' o .
P Zemth ‘A4
VY - > + 1
% g\ijs(e o0 What we measure W™ Sy

Zenith S Li(6,0,4)

AL

Validation quality AWR requires good conditions (wind, sky,
sea-surface, tilt, etc., refer to IOCCG Protocols)

Sea Surface
/‘\\

HUJ <Pv»}\ o p(HSr <P5; (24 (Pv:}\ W T, T S) * LL(HUI Pv) )\)

What we’re after
W(Hv) QD’U,}\.)
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Above Water Radiometry (AWR) (.
LV P,

Correcting AWR for surface reflectance of sun/sky (glint) is a
challenge even in the best conditions. HyperCP can adjust

P the glint correction for solar/sensor geometries and optical

water types. It has multiple options for glint, glitter and NIR
residual corrections, and a long list of QC filters.

L2 Sky/Sunglint Correction (p)

& Mobley (1999) p Zhang et al. (2017) p
HyperCP
NIR Residual Correction V)

Mueller and Austin (1995) (blue water)
O SimSpec. Ruddick et al. (2006) (turbid)

Remove Negative Spectra

EARTH SCIENCES



Slower, periodic fluctuations in
p from gravity waves can be
averaged over time (minutes).

GODDARD
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Shadows and platform reflectance

p 1s minimum at - =180° away from Sun.
However, ©- =180° 1s generally affected by platform
shadow

=135° 1s generally outside of the platform shadow.
However, - =135° still typically affected by platform
reflectance (especially if highly reflective)

~» The compromise - should be between 90° and 135°.

If appropriate «- are not maintained and recorded, AWR 1is

effectively useless due to the lack of an accurate glint
correction.

p: Sea surface reflectance factor
: Sun-sensor (L1, Lt) relative azimuth

TIIIIITITT

[400 nm, 450 nm] -
[450 nm, 500 nm]
[500 nm, 550 nm]

[IITIIIITT

g, [%]

[850 nm, 900 nm]

o =
G -

o
1 1 [ | G L | I | I 1
15 20 25

d[m]

by platform

7TlIIIII|IT'

[400 nm, 450 nm] -
[450 nm, 500 nm] -
I‘ )0 NN 4] I ‘] -

Relative change on Rrs ‘

4

[850 nm, 900 nm] ]

Distance to platform = 0.84*height

Talone, Zibordi, "Spectral assessment of deployment platform perturbations in above-water
radiometry," Opt. Express 27, A878-A889 (2019)
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Satellite Measurement

“The science of measurement

and its applications ... N Fleld Measurement

...calibrations, standard reference

materials, standard reference data, test \ La bOratO ry Ca | | b ratiOn

methods, proficiency evaluation materials,
tools that facilitate the evaluation of

Increasing Uncertainty

measurement uncertainty, measurement quality S\ SECOn d d ry
assurance programs, and laboratory accreditation AN Sta N d a rd
services that assist customers in establishing A

traceability of measurement results. P ri ma ry

— National Institute of Standards and Technology (NIST) Xal Sta nda rd

GODDARD
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Satellite Measurement

Field Measurement ‘E
Absolute calibration £
Laboratory Calibration 2
= |
! Secondary %"
Digital Standard o
J(4) =ICx(A)|X(4) DN(I3(1)) [ L\,  Primary E
= W) Standard
(Ir)radiance in Deviations from instrument's
physical units expected ideal performance

Calibration of irradiance

Calibration of radiance

Figure 2. Pilot’s (UT) radiance calibration setup. 1
al ra radior
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Calibration Uncertainty

Additional factors impacting quality and

QOdA | |B ¢
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éh/a'erifzation and Uncertainty
L ¥

Digital numbers

deviations from instrument's
expected ideal performance

Dark current noise
Linearity of response
Calibration/stability

Straylight response
Angularity of response
Thermal response
Polarization response

Characterization, complementary to absolute radiometric calibration, 1s the determination of the distinctive
features of an mstrument allowing us to account for these deviations....
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Instrume

nht Characterization

fl

r P

Some factors impacting quality and
uncertainty of the AWR collected 1n situ

Cloud cover (record it, at least on station)
Instrument fouling/obstruction (avoid it)
Instrument response/characterization ———

* Requirements of the
Ocean Optics &
Biogeochemical
Protocols for Satellite
Ocean Colour Sensor
Validation (IOCCQG,
2019)

EARTH SCIENCES

Uncertainty associated with these
characterizations can be modeled
using Monte Carlo simulations,
and added to the reported products

Dark current noise
Linearity of response
Calibration/stability
Straylight response
Angularity of response
Thermal response
Polarization response

Laboratory measurements
can characterize these for
specific instruments and
classes of instruments.

Dark frame
subtraction/

correction

Deglitching
(LTAQC)

Linearity correction
Calibration correction
Straylight correction
Cosine correction (Es)
Thermal correction




Instrument Characterization:

Dark current noise
Linearity of response
Calibration/stability
Straylight response
Angularity of response
Thermal response
Polarization response

Instrument Classes:

Classes = Instruments:

Sea-Bird HyperOCR
TriOS RAMSES
IMO DALEC

FRM Sensor-
specific
regime

Full

Instrument
Char.?

FRM Class-
specific
regime

iy

., WA
.k v i ' “ e
2 ¥
.

RadCal
Instrument

Non-FRM
regime




v

[ FRM-compliant with J

small uncertainties

Full characterisation

FRM-compliant with
bigger uncertainties

FRM Class based

Non-FRM-compliant

Guide to the expression of Uncertainty in
Measurement (GUM)

with large uncertainties

» Applied in HyperCP using the CoMET
tool: www.comet-toolkit.org

Non-FRM Class based

Angle errors

Wind speed

W,
error ( 3)

e
u(Ad) | 324
u(6) r?

u(lﬂ]

P = f("":’s: Osun, AP) + 0

&)
&3

Ly = S;¢€cal,LtCstab,LtClin, Lt €T,Lt Cstray,Lt Cpol,Lt T 0

Es(gs} — SEsccal,Es CStﬂb,ESCEiH.ES CT.Escstray.Es Ceos + 0

R,s(0,49,05) =

aR

Model error

(SeaBird only)

L; = Spi€Ccal LiCstab,LiClin,Li CT,LiCstray,LiCpol,Li T 0

aL,,
aL,
1
Model error,
LW(HI ﬂqbr 8.5‘) — LI’ (SJ ﬂq’)! '9.5') T p (HJ ﬂ¢l ﬂs: WS)LE: (H’,ﬂ(’b, HS) + {] H(D) —'EEFUiFDnmEﬂtEﬂ
efrects
L 4R R,
arL, ap AL
;ﬁ ..:E:z. .=E:... ..E..
L.(6,Ad, 6., W Model error, @ 35, 0378 3%,850003°, @
w(0, 40,05, W) +0 u(0) [—Environmental ®eaa2s®85000, 08 o 32,8 15 S1020 Lo
E¢(6;) effects T 2 R I K
— LW
0 gl o e
x—;acc'“ CCG.&' — f(HI l) * U .;:..E:E:.gof se  oe "g:;:zoi--:sz:
Model errar, E..:.:§==.°.:==..E= go:oooo--
u(0) Environmental @ sses®e %23 °%el $ tes’ 2°%°
EﬁEEtS 2009 L L 1] * 908 L L

Aga Bialek, National Physical Laboratory, UK, et al.
Remote Sens. 2020, 12, 780; doi:10.3390/rs12050780
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" Improved Precision and Uncertainty Estimation.
¥t

vl.1:
Full-FRM Instrument Characterization v No instrument-specific characterizations,
corrections, or uncertainty
v Only environmental variability and
uncertainty course estimate for the glint
correction (Mobley 1999).

v1.2 Class-based:

v’ Class-based (Sea-Bird, TriOS)
characterizations and uncertainties (no
corrections) in addition to environmental
variability.

v' Monte Carlo estimates of uncertainty for
glint correction.

v1.2 Full-FRM:

550 600 650 .o . .
o v’ Instrument-specific characterizations,

corrections, and uncertainties applied in
addition to environmental variability.

v' Monte Carlo estimates of uncertainty for
glint correction.
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.:"(f)roved Precision and Uncertainty Estimation.

oty
s P »
_— ; > :" ‘ y » » y “ Y
- CSTARPN SO '\)" ‘1} / - " S
:»Jj et e *k) £ X 4 ' ﬁ

Measurement Measurement Uncertainty

0 400 600 650

i bseiidea Shighabesrd delt it rartromtediemsidrizatiection;
most accurate (and precise)

600 650

600 650

v1.1 overestimates; glint uncertainty poorly parameterized

500 550 600 650 350 400 500 550 600 650
Wavelength [nm] Wavelength [nm]
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Anemometers
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c 25 comune.venezia.it/

@ Citta di Venezia

3. Piattaforma ISMAR-CNR

Coordinate Geografiche (Rete 2000)  Sensori installati Sensore Altezza

Latitudine Direzione vento t033 TDV 20m
45° 18'83.00" N Velocita vento to3 / 20m
Longitudine Barometro ( 12m
12°30'53.00" E Igrometro Umidita aria  tOC 18m
Temperatura aria t001 TTEP 18 m
Temperatura acqua ) TTA 22m

Radiazione solare t055 TPIR 18 m

Pluviometro
Mareografo
Altezza del caposaldo: 7.56 m Sistema di acquisizione

Ondametro

Stazione di Piattaforma ISMAR-
CNR

e Piattaforma ISMAR-CNR: dati recenti

e

://ww/w.comune.venezia.it/Etent/3-piattaforma-ISIVIAR-CNR

https://w ur

EARTH SCIENCES



(See the complete

requirements at SeaBASS at
QR Code above

(

) and
refer to IOCCG Protocols)

EARTH SCIENCES

Primary Requirements:

1. Sensor geometries (and how maintained)
a. Sensor azimuth and/or relative azimuth (to sun)
b. Sensor zenith angles
c. Tilt (particularly for E,)

2. Wind speed

3. Sky conditions (%cloud, fog, rain)

=L (o, 90, 1) = LelOy 9o)) = ps pslOr 9oIMW)E 1,5) * L0y 9 1)


https://seabass.gsfc.nasa.gov/wiki/data_submission_special_requirements
https://seabass.gsfc.nasa.gov/wiki/data_submission_special_requirements
https://seabass.gsfc.nasa.gov/wiki/data_submission_special_requirements

GODDARD
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Secondary Requirements:

1. Aerosol Optical Depth
2. SST

3. Salinity

4. Air Temperature

Wind, AOD, SST, and Sal fall back on
models in HyperCP (MERRA-2, ECMWF)
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Recommended Metadata:

1. Bottom depth
2. Ship speed (through the water)
3. Station ID (get your whole cruise team to agree if you can)

4. Wave height
5. Field note comments (e.g., heavy spray - lenses wiped
@0800, bloom slick, crossing turbidity front @1210, etc.)



istation

(name agreed

 platforms)
 checkout

| A
o 1%
o o
3 5
- ¥ ! s.‘
A ’ i ; ‘. ..‘\.
N P T AR .
\ 3 '.'»E. ™ Y Yo
b \.]a. . "s.’
& 1 ‘Q' k{‘q‘ :’a ‘ -.A
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AutoSave @ oFF

RhBa&POo -

Home Insert Draw Page Layout Formulas Data

Experiment: FIREFLY02, Cruise: SEASON1, Platform: SERENITY, Operator: Hoban Waskburne:

raw filename

(not for pySAS when working

(UTC. Confirm all

systms set to UTC)
pySAS/prepSAS defaults hourly files 2023-11-12-T-1400

1" 2023-11-12-T-1430

2 2023-11-12-T-1600

across sampling properly, or if station number is in
the name)

station start date/timistation end date/tim lat

I 2

Field Log

-
>

i

ik 10CCG_l0CS2023_pySAS_Radiometry_Field

Review View Automate () Tell me

relative
azimuth (ship-
sensor)

ship ship
heading speed
(above-water;

(deg; 3-4

decimals) (deg) (deg)
27.764 -82.636 N/A
27.764 -82.636
27.764 -82.636

only if set
(UTC)

2023-11-12-1-1410
2023-11-12-T-1500
2023-11-12-T-1645

(kts) manually)

_Log @ No Label v

LJ Comments 2 Share

Home angle: 0, Min/Max Az: -20/+140, Height: 7m, Ship hull color: Silver.

relative
bottom
depth

sea surface
waves salinity temperature cloud

azimuth wind wind

(solar-sensor) speed dir comments

(above-water;
only if set (haze, fog, rain, optically

manually) (m/s) (deg) (m) (% orx/8) (m) shallow/bottom reflection, other issues)

8 System checked out without incident
35 10P cast and Hyperpro multicast
10 Clean lenses, IOP and AOP casts

Submission of Field Log in supporting documents is strongly encouraged.
Download a template from HyperCP repository
https://github.com/nasa/HyperCP:

EARTH SCIENCES
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Hyper

Overview
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HyperCP Main v1.2.1

If you are having a difficulty reading this from

your seat, I encourage you to launch HyperCP and fOllOW along

Select/Create Configuration File

sample_SEABIRD_pySAS.cfg

New Edit Delete

Input Data Parent Directory /Users/daurin/Projects/HyperCP/Sample_Data
ANN Mimic Input Dir. vy
Output Directory JUsers/daurin/Projects/HyperCP/Sample_Data/M99SS/v12/pySAS_Factory

Ancillary Data File (SeaBASS format; MUST USE UTC)

/Users/daurin/Projects/HyperCP/Sample_Data/FICE22_pySAS_Ancil Iary.sb|

Add Remove

Level O (Raw) --> Level 1A (HDF5)
L1A --> L1AQC
Single-Level Processing L1AQC --> L1B
L1B --> L1BQC

L1BQC --> L2

Multi-Level Processing Raw (BIN) >> L2 (HDF5)

Suppress pop-up window on processing fail? V]

https://github.com/nasa/HyperCP
* See README for instruction/description
* See Discussion for support

EARTH SCIENCES * See Issues for reporting



https://github.com/nasa/HyperCP

gt G
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P i, A LK . SR
GUI, or with configuration file on command
line. Batch-able either way.

HyperCP Main v1.2.1

Select/Create Configuration File

% sample_SEABIRD_pySAS.cfg

New Edit Delete

Input Data Parent Directory /Users/daurin/Projects/HyperCP/Sample_Data
ANN Mimic Input Dir. vy
Output Directory JUsers/daurin/Projects/HyperCP/Sample_Data/M99SS/v12/pySAS_Factory

Ancillary Data File (SeaBASS format; MUST USE UTC)

[Users/daurin/Projects/HyperCP/Sample_Data/FICE22_pySAS_Ancillary.sb|

Add Remove

Level O (Raw) --> Level 1A (HDF5)
L1A --> L1AQC

Single-Level Processing L1AQC --> L1B
L1B --> L1BQC

L1BQC --> L2

Multi-Level Processing Raw (BIN) >> L2 (HDF5)

Suppress pop-up window on processing fail?

« = Overview
S .

Each instrument deployment or cruise gets a
unique Configuration

Output directories are automatically created
for each level of processing, as well as for
Plots, Reports, and SeaBASS files

The Ancillary file for the entire
deployment/cruise is provided here

Processing can be run on one file or many
files together, and can be run on one level or
all levels together

https://github.com/nasa/HyperCP

* See README for instruction/description
* See Discussion for support

EARTH SCIENCES * See Issues for reporting

L1B
Jerault cals or

instrument
characterizations



https://github.com/nasa/HyperCP

LODDARD + Directory Structure
%“‘fﬁ f “:Ag"ru SS:-.E | ‘i‘,. -- : y p ? .

< HyperCP

Back/Forward

Name

| __pycache__
> 1 Config
. Data
> 1 Anc
| Class_Based_Characterizations
> ] FidRadDB
Img
v ] Sample_Data
1 DALEC
>3 L1A
. L1AQC
> L1B
. L1BQC
>l L2
| Plots
> . RAW

| Reports
VIIRS2024_DALEC_Ancillary.sb
| Manual_TriOS

instrument
characterizations

> ] pySAS
| SolarTracker

Match _ L I _
[ P




HyperCP Main v1.2.1

Select/Create Configuration File

2 sample_SEABIRD_pySAS.cfg

New Edit Delete

Input Data Parent Directory /Users/daurin/Projects/HyperCP/Sample_Data

ANA Mimic Input Dir. vvv
Output Director pySAS_Factory

Ancillary Data File (SeaBASS format; MUST USE UTC)

[Users/daurin/Projects/HyperCP/Sample_Data/FICE22_pySAS_Ancillary.sh|

--> Level 1A (HDF5)

Single-Level Processing
L1B --> L1BQ

L1BQC --> L2
Multi-Level Processing Raw (BIN) >> L2 (HDF5)

Suppress pop-up window on processing fail?

EARTH SCIENCES

Ancillary Data Inclusion/Sub

»

s ?

Pls are responsible for tracking and assimilating ancillary datasets.

4 (™

Field notes:

Ship data (meteorological,
flow-through):

7 exports2021_instruments_local_kmz eadep

= mat

[ ] FICE22_pySAS_Ancillary.sb v

/begin_header
/data_file_name=FICE22_Ancillary.sb
/affiliations=NASA_GSFC
/investigators=Dirk_Aurin
/contact=dirk.a.aurin@nasa.gov
/data_status=final
/experiment=FRM4S0C2
/cruise=FICE22

/station=AAOT
/data_type=above_water
/documents=FICE22_Ancillary.sb
/calibration_files=doesntapply. txt
/missing=-9999.0
/delimiter=comma
/start_date=20220711
/end_date=20220721
/north_latitude=45.314[DEG]
/south_latitude=45.314[DEG]
/east_longitude=12.508 [DEG]
/west_longitud 508 [DEG]
/start_time=00:00:00 [GMT]
/end_time=10:35:00 [GMT]
/measurement_depth=0
/water_depth=17

1

! COMMENTS

! FRM4S0C-2 Field InterComparison Experiment (FICE)
! July 11 - 21, 2022
! Acqua Alta Oceanographic Tower (AAOT), CNR-ISMAR

! Ancillary data from: % https://www.comune.venezia.it/content/3-piattaforma—ISMAR-CNR
! and field notes.

: Sea-Bird HyperSAS with pySAS robot
| Home angle: 0, Min/Max Az: -126/+42, Height: 9m, Tower color: Red/yellow.
1

/fields=station,year,month,day, hour,minute, second, lat, lon,Wt,wind,wdir,waveht, cloud, sal, aot_550
/units=none,yyyy,mo,dd,hh,mn,ss,degrees,degrees,degreesC,m/s,degrees,m,%,psu, none

/end_header

-9999, 2022,07,19, 00, 00,00,45.314,12.508,26.
-9999,2022,07,19,00,05,00,45.314,12.508, 26.

3 60,0.1,-9999,37.687,0.2315

4
-9999,2022,07,19,00,10,00,45.314,12.508,26.4

3

4

5

3,0.1,-9999,37.687,0.2315
11,0.1,-9999,37.688, 0.1129
55,0.1,-9999, 37,688, 0.1129
4,0.1,-9999,37.688,0.1129
0,0.1,-9999,37.688,0.1129

-9999,2022,07,19, 00,15, 00,45.314,12.508,26.
-9999,2022,07,19, 00,20, 00,45.314,12.508,26.
-9999,2022,07,19, 00, 25, 00,45.314,12.508,26.

3
3
3
3
4

#] 1-page Asset List - North Atlantic - Sheet1.pdf 3 mvpos

= EXPORTS North Atlant...PS Log 20210531.xIsx she45
! exports2021_instruments_local_kmz.zip £ sayr

. EXPORTSNA_2021_FS...tationlog_updated.xlIsx surfm

= EXPORTSNA_2021_FSG_Stationlog.xlsx 3 truwind
EXPORTSNA_Ancillary copy.sb.csv 0 wamos
EXPORTSNA_Ancillary_header.sb directory.txt
EXPORTSNA_Ancillary.sb .| readme.txt

I recommend
preparing these
early and
submitting them to
SeaBASS
supporting docs.
When you reach out
to the team for
Support on running
HyperCP, we will
likely ask for this

instrument
characterizations




bop ‘e
f\ A )“\i |
- . N o S
2 SeaBASS Format (Ancillary Data)
. A B AEERE s 5. 10
| a{ -, LA Tt E |
5 - R, & * d ~" l‘ 4 3 s
% < \? 2h 4!‘}4 3 » .
W I LR A -
(More information about SeaBASS will be provided on Day 7.)
seaba Ss.gst. nasa.gov C O ) FICE22_pySAS_Ancillary.sb v
/begin_header
/data_file_name=FICE22_Ancillary.sb
B & seabase.gsicinasa.gov /affiliations=NASA_GSFC
B5 NASA E5 MSU () nasa/HyperinSPACE € Microsoft Office H.. ES] ROSES XX NOAA OCView [ FICE22 [E5 HyperCP Tra /investigators=Dirk_Aurin
/contact=dirk.a.aurin@nasa.gov
Nass  EARTHDATA Other DAACS ~ /data_status=final

/experiment=FRM4S0C2
/cruise=FICE22

Sea BASS /station=AAOT
/data_type=above_water
/documents=FICE22_Ancillary.sb

/calibration_files=doesntapply.txt
Home About SeaBASS Get Data Contribute Data Wiki  Lists Login /missing=-9999,0

/start_date=20220711
( Metadata Headers /end_date=20220721
/north_latitude=45.314[DEG]
/south_latitude=45.314[DEG]
/east_longitude=12.508 [DEG]
/west_longitude=12.508 [DEG]
/start_time=00:00:00[GMT]
/end_time=10:35:00[GMT]
/measurement_depth=0
/water_depth=17

Welcome to the SeaWiFS Bio-optical Archive and( =1l (Y EE 0 1=t 014 =1 o - el icly shared archive of in situ oceanographic and atmosph
Data" menu options. For information about prepari - gfer to "Contribute Data."

{ FCHECK File Checker

Documentation Guidelines

Data Shortcuts

File Search Investigators

COMMENTS
Validation Search Experiments
FRM4S0C-2 Field InterComparison Experiment (FICE)
) i i July 11 - 21, 2022

Time Series Tool Cruises Acqua Alta Oceanographic Tower (AAOT), CNR-ISMAR

Ancillary data from: % https://www.comune.venezia.it/content/3-piattaforma—ISMAR-CNR
and field notes.

SST Search Fields

NOMAD Dataset Sea-Bird HyperSAS with pySAS robot

Home angle: @, Min/Max Az: -126/+42, Height: 9m, Tower color: Red/yellow.

14 5 . : }fields=station,year,month,day,hour,minute,second,lat,1on,Wt,wind,wdir,waveht,cloud,sal,aot_550
The SeaBASS FCHECK Utlhty 1S aCCCSSlble via /units=none,yyyy,mo,dd,hh,mn,ss,degrees,degrees,degreesC,m/s,degrees,m,%,psu,none
. . . /end_header
emall, Sftp, or with a downloadable script ~9999,2022, 07,19, 00,00, 00,45.314,12.508, 26. 0,0.1,-9999,37.687,0.2315

~9999,2022,07,19,00,05,00,45.314,12.508,2 ,0.1,-9999,37.687,0.2315
~9999,2022,07,19,00,10,00,45.314,12.508,2 1,0.1,-9999,37.688,0.1129
-9999,2022,07,19,00,15,00,45.314,12.508,2 5,0.1,-9999,37.688,0.1129
~9999,2022,07,19,00,20,00,45.314,12.508,2 ,0.1,-9999,37.688,0.1129
~9999,2022,07,19,00,25,00,45.314,12.508, 26. ,0.1,-9999,37.688,0.1129

EARTH SCIENCES



lnstrument
characterizations

~Ancillary Data at L2

& £

&

= €an

Recent Files

[BJ EXPORTS_EXPORTSNA_20210501_080000_L2.hd
v 77 ANCILLARY

Bl WINDSPEED
[ZADERIVED_PRODUCTS
ZAIRRADIANCE
ZARADIANCE
CAREFLECTANCE

validation.

Attribute Creation Order:

Number of attributes = 31

Name

i g g (W 1y e g

CLOUD_Units
FrameType
HEADING_UNITS
HEADING_Units
HUMIDITY_UNITS
LATITUDE_UNITS
LATITUDE_Units
LONGITUDE_UNITS
LONGITUDE_Units
Model AOD wavelength
PITCH_UNITS
PITCH_Units
POINTING_UNITS
REL_AZ_UNITS

&

HDFView 3.3.1

[Users/daurin/Projects/HyperPACE/field_data/HyperSAS/EXPORTSNA/Z17MA/L2/JEXPORTS_EXPORTSNA_20210501_080000_L2.hdf

Object Attribute Info | General Object Info

Creation Order NOT Tracked

Type

I PN A AT F A § e i e ki F N WA — 1 I § e ¢ e

String, length =1, padding = H5T_STR_NULLPAD, cset = H5T_CSET_ASCII
String, length = 12, padding = H5T_STR_NULLPAD, cset = H5T_CSET_ASCII
String, length = 7, padding = HST_STR_NULLPAD, cset = HST_CSET_ASCII
String, length = 7, padding = H5T_STR_NULLPAD, cset = H5T_CSET_ASCII
String, length = 7, padding = HST_STR_NULLPAD, cset = H5T_CSET_ASCII
String, length = 11, padding = HGT_STR_NULLPAD, cset = HGT_CSET_ASCII
String, length = 7, padding = H5T_STR_NULLPAD, cset = H5T_CSET_ASCII
String, length = 11, padding = H5T_STR_NULLPAD, cset = H56T_CSET_ASCII
String, length = 7, padding = HST_STR_NULLPAD, cset = HST_CSET_ASCII
String, length = 6, padding = H5T_STR_NULLPAD, cset = H5T_CSET_ASCII
String, length = 7, padding = HST_STR_NULLPAD, cset = H5T_CSET_ASCII
String, length = 7, padding = HST_STR_NULLPAD, cset = H5T_CSET_ASCII
String, length = 7, padding = H5T_STR_NULLPAD, cset = H5T_CSET_ASCII
String, length = 7, padding = HST_STR_NULLPAD, cset = HST_CSET_ASCII

* Much of this (not all) 1s captured automatically in the
SeaBASS file metadata.
* We ask that you submit your L2 HDF files (and raw files)
with your SeaBASS files.

° Clear Text

Array Size Value[50](...)

Scalar
Scalar
Scalar
Scalar
Scalar
Scalar
Scalar
Scalar
Scalar
Scalar
Scalar
Scalar
Scalar
Scalar

* Some of these are used for processing the data in HyperCP
and some are used later in selecting data for mission

%

Not Required
degrees
degrees
percent
dec. deg. N
degrees
dec. deg. E
degrees
550 nm
degrees
degrees
degrees
degrees




Select/Create Configuration File

% sample_TRIOS_NOTRACKER.cfg

New Edit Delete

Input Data Parent Directory /Users/daurin/GitRepos/HyperCP/Data/Sample_Data/Manual_TriOS

AAA Mimic Input Dir. vvv
Output Directory /Users/daurin/GitRepos/HyperCP/Data/Sample_Data/Manual_TriOS

Ancillary Data File (SeaBASS format; MUST USE UTC)
I

Remove

Level 0 (Raw) --> Level 1A

L1A --> L1AQC

Single-Level Processing L1AQC --> L1B

L1B --> L1BQC

L1BQC --> L2

Multi-Level Processing Raw (BIN) >> L2 (HDF5)

Suppress pop-up window on processing fail?

EARTH SCIENCES

The Terminal

.

Formatting 8166 Data

LI

Formatting 8329 Data

ES

Formatting 8595 Data

LT

Sorting all datasets chronologically

Process Single Level: /Users/daurin/GitRepos/HyperCP/Data/Sample_Data/Manual_Tri0S/L1A/20220719_080000_L1A.hdf - SUCCESSFUL
processFilesSinglelLevel, all files - DONE

Time elapsed: @ minutes

Process Single-Level

MainConfig - Save Config

ConfigFile - Save Config: sample_TRIOS_NOTRACKER.cfg

ConfigFile - Create Default Config, or fill in newly added parameters with default values.
MainConfig: Configuration file changed to: sample_TRIOS_NOTRACKER.cfg

ConfigFile - Create Default Config, or fill in newly added parameters with default values.

Files: (['/Users/daurin/GitRepos/HyperCP/Data/Sample_Data/Manual_TriOS/L1A/20220719_080000_L1A.hdf'], 'All Files (x*)')
Process Calibration Files

Read CalibrationFile /Users/daurin/GitRepos/HyperCP/Config/sample_TRIOS_NOTRACKER_Calibration
Output Directory: /Users/daurin/GitRepos/HyperCP/Data/Sample_Data/Manual_TriOS

Processing: /Users/daurin/GitRepos/HyperCP/Data/Sample_Data/Manual_TriOS/L1A/20220719_080000_L1A.hdf
Process Single Level

No teglitching will be performed.

ProcessL1aus

ProcesslLlaqc.procCe lagc: 27-Jun-2025 14:18:11

Sorting all datasets chTerglogically

Screening LI for clean timestamm

Screening ES for clean timestamps.

Screening IT for clean timestamps

Required GPS data is missing. Check tdf files and ancillary data. Abort.

Llaqc processing failed. Nothing to output.

Process Single Level: /Users/daurin/GitRepos/HyperCP/Data/Sample_Data/Manual_TriOS/L1AQC/20220719_080000_L1AQC.hdf - NOT SUCCESSFUL
processFilesSinglelLevel, single file — DONE

Time elapsed: @ minutes

Keep an eye on the terminal for important feedback.



The Configuration Window

»

4

@ Configuration: sample_SEABIRD_pySAS.cfg

Sensor Type: Relative Solar Azimuth Filter Enable Spectral Outlier Filter BRDF Correction
SeaBird <

HyperCP Main v1.2.1

Rel Angle Min 87.0 Generate Plots Morel R.f/Q Lee IOP

Add Factory Cals Remove F. Cals Rel Angle Max 138.0 Filter Sigma Es 5.0 L2 Products
. Convolve to Satellite Bands:
Deglitch Data Filter Sigma Li 8.0
i < AQUA * Sen-3A V-NPP
Launch Anomaly Analysis Filter Sigma Lt 3.0
Select/Create Configuration File Frame Type: . . . TERRA Sen-3B V-JPSS
3| sample. SEABIRD_ pySAS.cfg o Level 1B Processing Enable Meteorological Flags (Experimental/Non-exclusive) . .
Dark offset librati d i Int lat * Automatic for Derived Products
New it e ark offsets, calibrations and corrections. Interpolate Cloud Li(750)/Es(750)> 1.0
Level 1A Processing to common timestamps and wavebands. S AB0) (L oAy Generate Spectral Plots
. P ignificant Es uW cm”-2 nm”- .
S R ] [UsersfdaurinfProjects/HyperCP/Ss - Raw binary to HDF5 Ancillary data are required for Zhang glint correction and 9 b ) Rrs nLw Es Li Lt

A~ Mimic Input Dir. vvv Raw UTC Offset [+/-] 0.0| can fill in wind for M99 and QC. Select database download: e e 1.0 Une. Plots (class-based only)

Output Directory /Users/daurin/Projects/HyperCP/Sample_Data/M99SS/v12/pyS: Solar Zenith Angle Filter GMAO MERRAZ2 ECMWF CAMS Rain]Humid. ES(720]370)< 1.095

Ancillary Data File (SeaBASS format; MUST USE UTC) SZA Max 70.0 Reset credentials (GMAO or ECMWF) Level 2 Processing

[Users/daurin/Projects/HyperCP/Sample_Data/FICE22_pySAS_Ancillary.sh| Temporal binning, glitter reduction, glint Derived L2 Ocean Color Products

Add Remove Fallback values when no ancillary or model data available: ) . .

correction, residual correction, QC, )
; Wind (m/s) 5.0 , _ ) Save SeaBASS Files
Level 0 (Raw) > Level 1A L€Vel TAQC Processing ' satellite convolution, OC product generation,

L1a—>Laqc  Filter on pitch, roll, yaw, and azimuth AOD(550) 0.2 AIrT[C] 26.0 SeaBASS file output. Edit SeaBASS Header

Single-Level Processing L1AQC --> L1B Pitch/Roll Filter (where present) Salt[psu] 38.0 SST[C] 28.0 Sensor Viewing Angle @ 40°

L1B --> L1BQC sample_SEABIRD_pySAS.hdr

Max Pitch/Roll Angle 5.0 . L2 Ensembles
L1BQC -5 12 Select Cal/Char options Write PDF Report

Autonomous Sun Tracker Extract Cruise Stations

Multi-Level Processing Raw (BIN) >> L2 (HI
Ensemble Interval (secs; 0=None) 300

Rotator Home Angle Offset 0.0 ( i )
Suppress pop-up window on processing fail? Generate Interpolation Plots

Enable P t Lt Calculati v
Rotator Delay (Seconds) 2.0 nable Fercen alculation &

Plot Interval (nm) 20.0 Percent Lt (%) 10.0

Absolute Rotator Angle Filter Level 1BQC Processing

L2 Sky/Sunglint Correction (p)
Rotator Angle Min -126.0 Data quality control filters.

© Mobley (1999) p Zhang et al. (2017) p
Rotator Angle Max 42.0 Eliminate where Lt(NIR)>Lt(UV) ‘

e A 100 NIR Residual Correction

SZA Minimum (deg) 20.0 Mueller and Austin (1995) (blue water) H g p e rc P

SZA Maximum (deg) 60.0 © SimSpec. Ruddick et al. (20086) (turbid)

Remove Negative Spectra Save/Close Save As Cancel

EARTH SCIENCES




HyperCP: Loading Instrument Calibration
< -

Ra Ancillary

gnsor Type:

SeaBird

Add Factory Cals Remove F. Cals

Level 1A Pro
Raw binary to HDF5

Raw UTC Offset [+/-] 0.0|

~
v

Solar Zenith Angle Filter

SZA Max 70.0

Level 1AQC Processing
Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
Autonomous Sun Tracker
Rotator Home Angle Offset 0.0
Rotator Delay (Seconds) 2.0
Absolute Rotator Angle Filter
Rotator Angle Min -126.0

Rotator Angle Max 42.0

Configuration: sample_SEABIRD_pySAS.cfg

Relative Solar Azimuth Filter

_Enable-SpectrarOutlier Filter

_____ Rel Angle-Mim—870

Rel Angle Max 138.0

Deglitch Data

Launch Anomaly Analysis

Level 1B Processing
Dark offsets, calibrations and corrections. Interpolate
to common timestamps and wavebands.

Ancillary data are required for Zhang glint correction and

can fill in wind for M99 and QC. Select database download:

GMAO MERRA2 ECMWF CAMS

Reset credentials (GMAO or ECMWF)

Fallback values when no ancillary or model data available:

Wind (m/s) 5.0
AOD(550) 0.2 AIrT[C] 26.0

Salt[psu] 38.0 SST[C] 28.0

Select Cal/Char options

Generate Interpolation Plots

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV)
Max. Wind Speed (m/s) 10.0
SZA Minimum (deg) 20.0

SZA Maximum (deg) 60.0

Generate Plots
Filter Sigma Es 5.0
Filter Sigma Li 8.0
Filter Sigma Lt 3.0
Enable Meteorological Flags (Experimental/Non-exclusive)
Cloud Li(750)/Es(750)> 1.0
Significant Es(480) (uW cm”-2 nm”-1) 2.0
Dawn/Dusk Es(470/680)< 1.0

Rain/Humid. Es(720/370)< 1.095
Level 2 Processing
Temporal binning, glitter reduction, glint
correction, residual correction, QC,
satellite convolution, OC product generation,
SeaBASS file output.
Sensor Viewing Angle © 40° 30°
L2 Ensembles

Extract Cruise Stations
Ensemble Interval (secs; 0=None) 300
Enable Percent Lt Calculation
Percent Lt (%) 10.0

L2 Sky/Sunglint Correction (p)

© Mobley (1999) p Zhang et al. (2017) p

NIR Residual Correction

Mueller and Austin (1995) (blue water)
© SimSpec. Ruddick et al. (20086) (turbid)

Remove Negative Spectra

BRDF Correction

Morel R.f/Q Lee IOP

L2 Products

Convolve to Satellite Bands:

AQUA * Sen-3A V-NPP

TERRA Sen-3B V-JPSS
* Automatic for Derived Products

Generate Spectral Plots

Rrs 2 nLw Es@L @ L @

Unc. Plots (class-based only)

Derived L2 Ocean Color Products

Save SeaBASS Files
Edit SeaBASS Header

sample_SEABIRD_pySAS.hdr
Write PDF Report

[l
HyperCP

Save/Close Save As Cancel

\

Translate

Data

Default cals or full
instrument
characterizations

Match
Wavebands




erCP: Loading Instrument Calibration

Sea-Bird HyperOCRs, pySAS

GPS

[ ] Configuration: sample_SEABIRD_pySAS.cfg {: G P R M C_N M EA01 8 3V 3‘ 0 1 _td f
ensor Type: Relative Solar Azimuth Filter Enable Spectral Outlier Filter (4 BRDF Correction V) H E D 01 8 7 | < ES
| C p.ca
SeaBird © Generate Plots Morel R.f/Q Lee IOP (4
Add Factory Cals Remove F. Cals Rel Angle Max 138.0 Filter Sigma Es 5.0 L2 Products ‘ {: H L D 0 2 5 0 h . Ca I < Ll
Deglitch Data © Filter Sigma Li 8.0 Convolve to Satellite Bands:
AQUA * 4 Sen-3A V-NPP
Launch Anomaly Analysis Filter Sigma Lt 3.0 C H L D 0 2 51 h .C a | < Lt
TERRA Sen-3B V-JPSS
Level 1B Processing Enable Meteorological Flags (Experimental/Non-exclusive) (4
. . . * Automatic for Derived Products c H S E 0 1 87 p Ca I
Dark offsets, calibrations and corrections. Interpolate Cloud Li(750)/Es(750)> 1.0 .
Level 1A P to common timestamps and wavebands. Sionifi e Generate Spectral Plots
t - - . .
Raw binary to HDF5 Ancillary data are required for Zhang glint correction and ignificant Es(480) (W em”-2 nm~-1) Rrs (4 nLw Esd L 4Lt D {: H S LO 2 5 0 h ) Ca I
Raw UTC Offset [+/-] 0.0| can fill in wind for M99 and QC. Select database download: Dawn/Dusk Es(470/680)< 1.0 Unc. Plots (class-based only)
Solar Zenith Angle Filter £4 GMAO MERRA?2 ECMWF CAMS Rain/Humid. Es(720/370)< 1.095 c H S LD 2 51 h Ca I Z .
- . 1ip of all
SZAMax [ 70.0 Level 2 Processing Derived L2 Ocean Color Product b
Temporal binning, glitter reduction, glint erive cean Lolor Froducts . 1 & df
. . i P
Fallback values when no ancillary or model data available: correction, residual correction, QG, e SeaBASS Fi - H y pe rSAS . 2 0 2 3 0 2 0 3 . S | p < . Ca .t
Level 1AQC Processing (LTSI 6.0 satellite convolution, OC product generation, ave sea res ﬁles
Filter on pitch, roll, yaw, and azimuth AOD(550) 0.2 AIrT[C] 26.0 SeaBASS file output. Edit SeaBASS Header C SAT M SG .tdf
Pitch/Roll Filter (where present) 2 Salt[psu] 38.0 SSTIC] 28.0 Sensor Viewing Angle © 40° 30° '1 d'
sample_SEABIRD_pySAS.hdr SATT H S 0 0 0 9 tdf b Tl t-Hea mg
Max Pitch/Roll Angle 5.0 Selsct CaliCh . L2 Ensembles C . <
elect Cal/Char options _ ) Write PDF Report (v}
Autonomous Sun Tracker 4 Extract Cruise Stations SCHSOT
Ensemble Interval (secs; 0=None) 300 C U M TW R_VO .td f <

Rotator Home Angle Offset 0.0
Rotator Delay (Seconds) (4 2.0
Absolute Rotator Angle Filter (4

Rotator Angle Min -126.0

Rotator Angle Max 42.0

Generate Interpolation Plots

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV) V]
Max. Wind Speed (m/s) 10.0

SZA Minimum (deg) 20.0

Enable Percent Lt Calculation (4

Percent Lt (%) 10.0
L2 Sky/Sunglint Correction (p)
) Mobley (1999) p Zhang et al. (2017) p
NIR Residual Correction (V]

Mueller and Austin (1995) (blue water)
) SimSpec. Ruddick et al. (2006) (turbid)

7 \
HyperCP

Azimuth
control robot

HED and HLD are Dark cals

HSE and HSL are Light cals

SZA Maximum (deg) 60.0

Save/Close Save As Cancel

Remove Negative Spectra V]

| HyperCP now automatically
recognizes .cal files as Light/Dark and
enables them by default on import.]



HyperCP

Demo:
Loading in Calibration and Telemetry Files

(Demo TBD based on timing)

FICE-2025




HyperCP Level 1A: Read Data

Sensor Type:
SeaBird

Add Factory Cals Remove F. Cals

Frame Type:

aw binary to HDF5

Raw UTC Offset [+/-] 0.0|

Configuration: sample_SEABIRD_pySAS.cfg

Relative Solar Azimuth Filter
Rel Angle Min 87.0
Rel Angle Max 138.0

Deglitch Data

Launch Anomaly Analysis

Enable Spectral Outlier Filter
Generate Plots
Filter Sigma Es 5.0
Filter Sigma Li 8.0

Filter Sigma Lt 3.0

BRDF Correction

Morel R.f/Q

L2 Products

Lee IOP

Convolve to Satellite Bands:

TERRA

Sen-3A V-NPP

Sen-3B V-JPSS

Ancillary
Data

Translate

Level 1B Processing

Enable Meteorologica

perimental/Non-exclusive)

* Automatic for Derived Products

Dark offsets, calibrations and corrections. Interpolate
to common timestamps and wavebands.
Ancillary data are re ang glint correction and

ill'in wind for M99 and QC. Select database download:

Cloud Li(750)/Es(750)> 1.0
Significant Es(480) (uW cm”-2 nm”-1) 2.0

Dawn/Dusk Es(470/680)< 1.0

Generate Spectral Plots

Rrs nLw

Es@L @ L @

Solar Zenith Angle Filter

SZA Max 70.0

C Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
Autonomous Sun Tracker
Rotator Home Angle Offset 0.0
Rotator Delay (Seconds) 2.0
Absolute Rotator Angle Filter
Rotator Angle Min -126.0

Rotator Angle Max 42.0

GMAO MERRA2 ECMWF CAMS

Reset credentials (GMAO or ECMWF)

Fallback values when no ancillary or model data available:

Rain/Humid. Es(720/370)< 1.095
Level 2 Processing
Temporal binning, glitter reduction, glint

correction, residual correction, QC,
Wind (m/s) 5.0

satellite convolution, OC product generation,

AOD(550) 0.2 AIrT[C] 26.0 SeaBASS file output.

Salt[psu] 38.0 SST[C] 28.0 Sensor Viewing Angle © 40°

5 L2 Ensembles
Select Cal/Char options

Extract Cruise Stations

Ensemble Interval (secs; 0=None) 300

te Int lation Plot
Generate Interpolation Plots Enable Percent Lt Calculation

Plot Interval (nm) 20.0 Percent Lt (%) 10.0

SOLALES AL L2 Sky/Sunglint Correction (p)

Data quality control filters.
quatty © Mobley (1999) p

Eliminate where Lt(NIR)>Lt(UV)
e Sy 10.0 NIR Residual Correction

SZA Minimum (deg) 20.0 Mueller and Austin (1995) (blue water)

SZA Maximum (deg) 60.0 © SimSpec. Ruddick et al. (20086) (turbid)

Remove Negative Spectra

30°

Zhang et al. (2017) p

Unc. Plots (class-based only)

Derived L2 Ocean Color Products

Save SeaBASS Files
Edit SeaBASS Header

sample_SEABIRD_pySAS.hdr
Write PDF Report

[l
HyperCP

Save/Close Save As Cancel

Default cals or full
instrument
characterizations

Match
Wavebands




HyperCP Level 1A: Read Data

oo e One should almost always set all
@ mmsmmmes o o @ computers, instruments, cameras, etc. to
TS T — e o oo 0 Sateie Bands: UTC when collecting data in the field.
o ° B e (Ancillary file must be UTC, currently.

* Automatic for Derived Products

Cloud Li(750)/Es(750)> 1.0 Generate Spectral Plots Data and phOtOS can be aCCOIandated fOr

. : . Significant Es(480) (uW cm”-2 nm”-1) 2.0 .
Ancillary data are re ang glint correction and Rrs (4 nLw Es (4 Li (4 Lt 4

illin wind for M99 and QC. Select database download: Dawn/Dusk Es(470/680)< 1.0 local bUt nOt reCOmmended. )

Unc. Plots (class-based only)

Dark offsets, calibrations and corrections. Interpolate

to common timestamps and wavebands.
Raw binary to HDF5

Raw UTC Offset [+/-] 0.0|
Solar Zenith Angle Filter (J GMAO MERRA2 ECMWF CAMS Rain/Humid. Es(720/370)< 1.095

SZA Max (4 70.0 Level 2 Processing

Temporal binning, glitter reduction, glint Derived L2 Ocean Color Products

FEllEREEIES W=D o eIl ) G el CER BV Bl correction, residual correction, QC, i S TR Fs SZA used here for data re duCtion Of

i vV
ol (o RN satellite convolution, OC product generation,

Filter on pitch, roll, yaw, and azimuth AOD(550) 0.2 AIFT[C] 26.0 SeaBASS file output. Edit SeaBASS Header autonomous Collectlons runnlng lnto the

Pitch/Roll Filter (where present) 4 Salt[psu] 38.0 SST[C] 28.0 Sensor Viewing Angle © 40° 30°

AQC Processing

. 12 E bl sample_SEABIRD_pySAS.hdr
Max Pitch/Roll Angle 5.0 Select Cal/Char options nsembles

eenns i poFReport @ morning/evening/overnight. SZA
Rotator Home Angle Offset 0.0 Ensemble Interval (secs; 0=None) {300 thre ShOldS are ﬁne-tuned in L 1 BQC .

Generate Interpolation Plots .
Enable P t Lt Calculat
Rotator Delay (Seconds) (4 2.0 nable Fercen dculation &
Plot Interval (nm) 20.0 Percent Lt (%) 10.0

Absolute Rotator Angle Filter (4 Level 1BQC Processing

L2 Sky/Sunglint Correction (p)

in - Data quality control filters.
Rotator Angle Min  -126.0 quatty © Mobley (1999) p Zhang et al. (2017) p
Rotator Angle Max 42.0 Eliminate where Lt(NIR)>Lt(UV) V] ‘A
e i 10.0 NIR Residual Correction (V]
SZA Minimum (deg) 20.0 Mueller and Austin (1995) (blue water) H g p e rc P
SZA Maximum (deg) 60.0 ) SimSpec. Ruddick et al. (2006) (turbid)

Remove Negative Spectra o Save/Close Save As Cancel



HyperC

‘e0 e

Sensor Type:

Trios e

Add Factory Cals Remove F. Cals

= / ©

Frame Type:

evel 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.04]

Solar Zenith Angle Filter

Caps-on darks only (Tri0S) £4

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
‘ Autonomous Sun Tracker

Rotator Home Angle Offset 0.0

P Level 1A: Read Data

Configuration:

Relative Solar Azimuth Filter V]
Rel Angle Min 90.0

Rel Angle Max 135.0

Level 1B Processing
Dark offsets, calibrations orrections. Interpolate
to common ti amps and wavebands.

ary data are required for Zhang glint correction and

can fill in wind for M99 and QC. Select database download:

GMAO MERRA2 4 ECMWF CAMS

Fallback values when no ancillary or model data available:

Wind (m/s) 5.0
AOD(550) 0.2 AIrT[C] 26.0

Salt[psu] 38.0 SST[C] 28.0

Select Cal/Char options

Generate Interpolation Plots

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV) V]
Max. Wind Speed (m/s) 10.0
SZA Minimum (deg) 20.0

SZA Maximum (deg) 60.0

sample_TRIOS_NOTRACKER.cfg

Enable Spectral Outlier Filter (4

Generate Plots

Filter Sigma Li 8.0

Filter Sigma Lt 3.0

Enable Meteorological Flags (Experimental/Non-exclusive) 4

Cloud Li(750)/Es(750)> 1.0
Significant Es(480) (uW cm”~-2 nm”~-1) 2.0
Dawn/Dusk Es(470/680)< 1.0

Rain/Humid. Es(720/370)< 1.095
Level 2 Processing
Temporal binning, glitter reduction, glint
correction, residual correction, QC,
satellite convolution, OC product generation,
SeaBASS file output.
Sensor Viewing Angle © 40° 30°
L2 Ensembles

Extract Cruise Stations
Ensemble Interval (secs; 0=None) 300

Enable Percent Lt Calculation

L2 Sky/Sunglint Correction (p)
© Mobley (1999) p Zhang et al. (2017) p
NIR Residual Correction (V]

) Mueller and Austin (1995) (blue water)
SimSpec. Ruddick et al. (2006) (turbid)

Remove Negative Spectra V]

BRDF Correction V]

Morel R.f/Q Lee IOP

L2 Products

Convolve to Satellite Bands:

AQUA* 4 Sen-3A

V-NPP

TERRA Sen-3B V-JPSS

* Automatic for Derived Products
Generate Spectral Plots
Rrs &4 nLw

Unc. Plots (class-based only)

Es 04 Li €4 Lt (4

Derived L2 Ocean Color Products

Save SeaBASS Files

sample_TRIOS_NOTRACKER.hdr
Write PDF Report

7 \

HyperC

Save/Close Save As

P

Cancel

29 ¢

“Caps-on-darks” 1s a very special
circumstance particular (currently) to
TriOS configurations for estimating the
internal working temperature of the
radiometers, particularly the older “G1”
models that have no internal thermistor.

Typically applied in conjunction with
normal (no caps) measurements,
temperatures estimated from instrument
noise with the lens caps covering the fore
optics can be applied to normal
measurements taken shortly before or
after for use in the thermal correction and
uncertainty budget.

Caps-on-darks need only be run to L1A
and require special file naming
conventions.



HyperCP Level 1AQC: Q

r

e e

Sensor Type:
SeaBird

Add Cals Remove Cals

et |
8/

Frame Type:

Level 1A Processing
Raw binary to HDF5

Raw UTC +/-] 0.0|

evel 1AQC Processing

Filter on pitch, roll, yaw, and azimith

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
SolarTracker or pySAS
Rotator Home Angle Offset 0.0

Rotator Delay (Seconds) 2.0

Absolute Rotator Angle Filter
Rotator Angle Min -55.0
Rotator Angle Max 90.0
Relative Solar Azimuth Filter
Rel Angle Min 90.0

Rel Angle Max 135.0

Deglitch Data

Configuration: sample_SEABIRD_pySAS.cfg

Level 1B Processing
Dark offsets, calibrations and corrections. Interpolate
to common timestamps and wavebands.

Ancillary data are required for Zhang glint correction and

can fill in wind for M99 and QC. Select database download:

GMAO MERRAZ2 ECMWE

(GMAO PROMPTS FOR EARTHDATA LOGIN: register)
Fallback values when no model available:

Default Wind Speed (m/s) 5.0
Default AOD(550) 0.5
Default Salinity (psu) 35.0

Default SST (C) 26.0

Select Calibration/Characterization/Correction R
O Factory Calibration Only

eaBird (Non-FRM Class-based)

S-based (RadCal required)

FRM Full Characterization:

Interpolation Interval (nm) 3.3
Generate Interpolation Plots

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV)
Max. Wind Speed (m/s) 10.0
SZA Minimum (deg) 15.0

SZA Maximum (deg) 60.0

Enable Spectral Outlier Filter
Generate Plots
Filter Sigma Es 5.0
Filter Sigma Li 8.0
Filter Sigma Lt 3.0

Enable Meteorological Filters (Experimental)

Level 2 Processing
Temporal binning, glitter reduction, glint
correction, residual correction, QC,
satellite convolution, OC product generation,
SeaBASS file output.
L2 Ensembles
Extract Cruise Stations
Ensemble Interval (secs; 0=None) 300
Enable Percent Lt Calculation
Percent Lt (%) 10.0
L2 Sky/Sunglint Correction (p)

Mobley (1999) p O Zhang et al. (2017) p

NIR Residual Correction

Mueller and Austin (1995) (blue water)
© SsimSpec. Ruddick et al. (20086) (turbid)

Remove Negative Spectra

uality Control Data

BRDF Correction

L2 Products

Convolve to Satellite Bands:

AQUA * Sen-3A V-N
TERRA V-JPSS
* Aut ic for Derived Products

Convolution uncertainties

Generate Spectral Plots

Rrs @ nw @ Es @@L @ Lt @

Derived L2 Ocean Color Products

Save SeaBASS Files
Edit SeaBASS Header

sample_SEABIRD_pySAS.hdr
Write PDF Report

i\
HyperCP

Save/Close

Save As Cancel

(See README documentation for
explanation/sources of all default and
recommended values throughout
configuration.)

Tilt of Es should not exceed 5 degrees.

Identify whether an azimuth robot (e.g.,
SolarTracker or pySAS) was used. If not,
the Ancillary file must include Sensor
Azimuth or Relative Azimuth. If GPS 1s
also missing in the instrumentation above,
Latitude and Longitude must be included
in the Ancillary file.

Use field logs/notes to 1dentify min/max
sensor azimuth (rotator angle to avoid
obstruction) and home offset (latest values
can also be recovered from pySAS file
pysas_cfg.ini)



erCP Level 1AQC: Supervised Deglitching

FRM4SOC2_FICE22_NASA_20220719_080000_L1AQC

XK Main-
FROM: 2022-07-19 08:00 TO: 2022-07-19 08:26 UTC InputDir/Photos naming (+timezone), e.g. IMG_%Y%m%d_%H%M%S.jpg-0400: %Y %m%d_%H%M%S.jpg+0300

(Median->) WIND: nan m/s CLOUD: nan % REL.AZ: 135 deg. SZA: 45 deg. WAVES: nan m SPEED: nan m/s
Deglitching only performed from 350-850 nm: 499.83

Load L1A O ES LI LT ¥** Update *** Waveband interval to for plots: 20 Save Sensor Params Save Anomaly Plots Process to L1AQC Close
Window (odd;11) 1 Sigma (3.2) 3.0 % Loss (all bands) 43.3 Window (odd;5) 5 Sigma (2.3) 2.3 % Loss (all bands) 40.6
& (Sample_SEABIRD_pySAS.cfg Threshold None nm Go To Set Band Dark Min Max Light Min Max
E«
Input Data Parent Directory N P s 'N"\*
»
[Users/daurin/Projects)  _ 520 —— Time series . 30000 :
"E I Moving-windojv mear -E _;x/
Output Data/Plots Parent Directory 8 Low-pass filtef {1) 8 -
Igl 510 Lo ass f|l 1] 2] Igl
/Users/daurin/Projects/HyperCP/: — f\ I h ol ‘ A 6-... .
o , T ] | | iy (\ .
. . Q \j\ T\ N J\ il Q 29000 .
Ancillary Data File (SeaBASS format; MUST & ] ‘ ‘ \j \ | ‘ \ i “ M _'-9__ ‘
Users/daurin/GitRepos/HyperCP/Data/Sam % \H ‘ | \ / \ .] JM | -4l" \f 1l \ J ]I\' ‘ n X
/ / / p / Vp / / LIJ 500 " ¥ ’ ”’ J] | V I Y] u \_l Ll_l ( x_.
Add ) ‘ } W 1 n b
Single-Level Processing o I . e "
< 490 O 28000 : JaE
Level 0 (Raw) --: .9. = P
L1A --> +,
&
L1AQC 480
08:00 08:05 08:10 08:15 08:20 08:25 08:00 08:05 08:10 08:15 08:20 08:25
L1B -->
Time series Time series
L1BQC
—— ) Left-click-hold to pan, right-click-hold to zoom, or right-click-release for more options. IF PLOT IS BLANK, CLICK THE "A" IN THE BOTTOM LEFT CORNER TO RESET ZOOM.
uiti-Level Processing
Raw (BIN) ----- >> L2 (HDF5)
Rel Angle Max 136.0 & Maximum (deg) 60.0
Suppress pop-up window on processing fail? Data
Launch Anomaly Analysis Save/Close Save As Cancel Sea-Bi rd On |y




HyperCP Level 1AQC: Supervised Deglitching A

Supervised Deglitching.

O
Sensor

Load L1A

O ES LI

edian->) WIND: nan m/s
Deglitching only performed from 350-850 nm: 499.83

FROM: 2022-07-19 08:00 TO: 2022-07-12 08:26 UTC

CLOUD: nan %

HyperCP
Waveband Slider

FRMA4SOC2_FICE22_NASA_20220719_080000_L1AQC

InputDir/Phgtos naming (+timezone), e.g. IMG_%Y%m%d_%H%M%S.jpg-0400:  %Y%m%d_%H%M%S.jpg+0300

REL.AZ: 135 deg. SZA: 45 deg. WAVES: nan m SPEED: nan m/s

LT Waveband interval to for plots: 20 Save Sensor Params Save Anomaly Plots Process to L1AQC Close
Uncalibrated
Window (odd;11) 11 Sigma (3.2) 3.0 % Loss (all bands) 43.3 Window (odd;5) 5 Sigma (2.3) 2.3 % Loss (all bands) 40.6
raw counts
Threshold None nm Go To Set Band Dark Min Max Light Min Max
A 'IY‘\*
520 |~ = Timeseres 30000 M
"'E | Movihg-windolv mear 'E /-‘K/
8 Low-pass fil 1) 8 -
.2, 510 % Lo asy f{lter {2) J‘ .2,
SI ma A : ddiot | | ‘ ‘ I {\ ﬂ =) y
5 V\ | \ Al bt J | A il |‘\ 2 29000 |
> ' I L N '
o RN M| il N el | I | 7 X
u 500 Y A W I V | U \J LL e
X = il e
Z : -
o 490 © 28000 oF
480 ¢ :
08:00 08:05 08:20 08:25 08:00 08:05 08:10 08:15 08:20 _ 08:25 TI m e
Time series

IF PLOT IS BLANK, CLICK THE "A" IN THE BOTTOM LEFT CORNER TO RESET ZOOM.

Window



HyperCP Level 1AQC: Supervised Deglitching A

Supervised Deglitching. HyperCP

Balance these while

| NON | FRMA4SOC2_FICE22_NASA_20220719_080000_L1AQC
FROM: 2022-07-19 08:00 TO: 2022-07-12 08:26 UTC InputDir/Photos naming (+timezone), e.g. IMG_%Y%m%d_%H%M%S.jpg-0400: ' %Y%m%d_%H%M%S.jpg+0300 Vi S u a I Iy eva I U atl n g
(Median->) WIND: nan m/s CLOUD: nan % REL.AZ: 135 deg. SZA: 45 deg. WAVES: nan m SPEED: nan m/s Slg n a I Va rla b I I Ity

Deglitching only performed from 350-850 nm: 499.83

throughout the file.
More aggressive
deglitching yields
lower uncertainty
traded off against less

Prectess to L1AQC Close

Load L1A O Es LI LT ¥** Update *** Waveband interval to for plots: 20 Save Sensor Params Anomaly Plots

Window (odd;11) 11 Sigma (3.2) 3.0 % Loss (all bands) 43.3 Window (odd;5) 5 Sigma (2.3) 2.3 % Loss (all bands) 40.6

Threshold Go To Set Band Dark Min Max Light Min Max

e

- 520 ESOOOO */ data.

S o i (\ 4 W | JN | A{ - -
Sigma _{; ol | \“\J W WM i i S 29000 (Note: This file could

e ) n % .
LS V W“\ \J«] g b be 5 mins or 5 hours,
E % oo B but default pySAS
B A+ collections are 1 hr
0 08:00 08:05 08:10 08: 08:20 08:25 08:00 08:05 08:10 08:15 08:20 08:25 au tO NOMOUS. )
Time serie Time series
Left-click-hold to pan, right-click-hold to zoom, or right-click-release #r more options. IF PLOT IS BLANK, CLICK THE "A" IN THE BOTTOM LEFT CORNER TO RESET ZOOM.

Window



HyperCP Level 1AQC: Supervised Deglitching Za

HyperCP

FRM4SOC2_FICE22_NASA_20220719_080000_L1AQC

FROM: 2022-07-19 08:00 TO: 2022-07-19 08:26 U InputDir/Photos naming (+timezone), e.g. IMG_%Y%m%d_%H%M%S.jpg-0400: %Y%m%d_%H%M%S.jpg+0300 20220719_112553.jpg
(Median->) WIND: nan m/s CLOUD: nan % REL.AZ: 135 deg. SZA: 45 deg. WAVES: nan m SPEED: nar’m/s
Deglitching only performed from 350-850 nm: 379.69 © @ 2022-07-19 08:25:53+00:00 20220719_112553.jpg

Load L1A e ES LI LT *** Update \QC Close
Window (odd;11) 11 Sigma (3.2) 3.0 40.6

Threshold None nm Go To Set Band he

540 x —=

530 — Time series

e Moving-window mean
¥  Low-pass filter (1) b
520 A

=4 Low-pass filter (2)

Threshold exceefe

[DARKS] ES(380) [count]

510 L
500 , ,
490 N
480 — P
08:00 08:05 08:10 0¢€ 08:25
Time seri¢

Left-click-hold to pan, right-click-hold to zoom, or right-click-rele

Generate Interpolati

Rotator Angle Max 90.0
Plot Interval (nm) 2_0

Relati lar Azimuth Fil v
Eldtive Solar Azl L Level 1BQC Processing

Rel Angle Min 90.0 Data quality control filte
Eliminate where Lt(NIR

e 155.0 ( Number of images found within 90 mins of data: 4 < > Close this window to continue.
Deglitch Data v Max. Wind Speed (m/s

Launch Anomaly Analysis SZA Minimum (dediy

SZA Maximum (deg) 5

- Multi-Level Processing




HyperCP

Demo:
Supervised Deglitching

(Demo TBD depending on timing)

FICE-2025




HyperCP Level 1B: Overview

K XoK | Configuration: sample_TRIOS_NOTRACKER.cfg

Sensor Type: Relative Solar Azimuth Filter

. ~
Trios Rel Angle Min 90.0

Rel Angle Max 135.0

Add Factory Cals Remove F. Cals

B
Frame Type:
Level 1B Processing
Dark offsets, calibrations and corrections. Interpolate
Level 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.04]

to common timestamps and wavebands.

Ancillary data are required for Zhang glint correction and

Solar Zenith Angle Filter GMAO MERRA2 ECMWF CAMS

Reset credentials (GMAO or ECMWF)

Caps-on darks only (TriOS) Fallback values when no ancillary or model data available:

Level 1AQC Processing Wind (m/s) 5.0

Filter on pitch, roll, yaw, and azimuth AOD(550) 0.2 AIrT[C] 26.0

Pitch/Roll Filter (where present)

Salt[psu] 38.0 SST[C] 28.0

Max Pitch/Roll Angle 5.0 Select Cal/Char options

Autonomous Sun Tracker

Rotator Home Angle Offset 0.0
enerate Interpolation Plots

Plot Interval (nm) 20.0

Level 1BQC Process|

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV)
Max. Wind Speed (m/s) 10.0
SZA Minimum (deg) 20.0

SZA Maximum (deg) 60.0

can fill in wind for M99 and QC. Select database download:

Enable Spectral Outlier Filter
Generate Plots
Filter Sigma Es 5.0
Filter Sigma Li 8.0
Filter Sigma Lt 3.0
Enable Meteorological Flags (Experimental/Non-exclusive)
Cloud Li(750)/Es(750)> 1.0
Significant Es(480) (uW cm”-2 nm”~-1) 2.0
Dawn/Dusk Es(470/680)< 1.0

RainfHumid. Es(720/370)< 1.095
evel 2 Processing
emporal binning, glitterreduction, glint
orrection, residual correction, Q
satellite convolution, OC product generation
SeaBASS file output.

Sensor Viewing Angle © 40° 30°
L2 Ensembles
Extract Cruise Stations

Ensemble Interval (secs; 0=None) 300

Enable Percent Lt Calculation

L2 Sky/Sunglint Correction (p)
© Mobley (1999) p Zhang et al. (2017) p
NIR Residual Correction

© Mueller and Austin (1995) (blue water)
SimSpec. Ruddick et al. (2006) (turbid)

Remove Negative Spectra

BRDF Correction

Morel R.f/Q Lee IOP

L2 Products

Convolve to Satellite Bands:

AQUA * Sen-3A V-NPP
TERRA Sen-3B V-JPSS

* Automatic for Derived Products

Generate Spectral Plots

Rrs @ nLw Es®@L @ Lt @

Unc. Plots (class-based only)

Derived L2 Ocean Color Products

Save SeaBASS Files

sample_TRIOS_NOTRACKER.hdr
ite PDF Report

#
HyperCP

Save/Close Save As Cancel

Ancillary
Data

Translate

Default cals or f
mstrument
characterizations

Match
Wavebands

\ o
'
.
.
'
'
'
i
"
i
i
i
.
.
'
.
i
'
'

Glint
Correction

NIR
Correction

Update Negative
Uncertainty || Res Filter




HyperC

] Configuration: sample_TRIOS_NOTRACKER.cfg

Sensor Type: Relative Solar Azimuth Filter ® Enable Spectral Outlier Filter 3

Trios e

Rel Angle Min 90.0 Generate Plots

Rel Angle Max 135.0 Filter Sigma Es 5.0

Add Factory Cals Remove F. Cals

Filter Sigma Li 8.0

=

=/ 9
Filter Sigma Lt 3.0
F T :
rame fype Level 1B Processing Enable Meteorological Flags (Experimental/Non-exclusive) 4
Dark offsets, calibrations and corrections. Interpolate Cloud Li(750)/Es{75
Level 1A Processing to common-timestamps and wavebands.

Significant Es(480) (uW cm”-2 nm~-1) 2.0

Raw binary to HDF5 Ancillary data are required for Zhang glint correction and
can fill in wind for M99 and QC. Select database download:

GMAO MERRA2 4 ECMWF CAMS

Dawn/Dusk Es(470/680)< 1.0

Raw UTC Offset [+/-] 0.04]

Rain/Humid. Es(720/370)< 1.095

Solar Zenith Angle Filter

Levé| 2 Processing

Fallback values when no ancillary or model data available:

Temporal binning, glitter reduction, glint

Caps-on darks only (TriOS) (4 corrgction, residual correction, QC,

Wind (m/s) 5.0

Level 1AQC Processing satgllite convolution, OC product generation,

Filter on pitch, roll, yaw, and azimuth AOD(550) 0.2 AIrT[C] 26.0 eaBASS file output.

Pitch/Roll Filter (where present) Sensor Viewing Angle © 40° 30°

Salt[psu] 38.0 SST[C] 28.0

Max Pitch/Roll Angle 5.0 L2 Ensembles

Select Cal/Char options

Autonomous Sun Tracker Extract Cruise Stations

Rotator Home Angle Offset 0.0 Ensemble Interval (secs; 0=None) 300

Generate Interpolation Plots

Enable Percent Lt Calculation

Plot Interval (nm) 20.0

L 11BQC P i
evel 1BQC Processing L2 Sky/Sunglint Correction (p)

Data quality control filters.
© Mobley (1999) p

Zhang et al. (2017) p
Eliminate where Lt(NIR)>Lt(UV) V]

) EEE ey 10.0 NIR Residual Correction V]

SZA Minimum (deg) 20.0 © Mueller and Austin (1995) (blue water)

SZA Maximum (deg) 60.0 SimSpec. Ruddick et al. (2006) (turbid)

Remove Negative Spectra V]

BRDF Correction V]

Morel R.f/Q Lee IOP -

L2 Products

AQUA* 4 Sen-3A V-NPP
TERRA Sen-3B V-JPSS

* Automatic for Derived Products

Generate Spectral Plots

Rrs 04 nLw Es 04 Li €4 Lt (4

Unc. Plots (class-based only)

Derived L2 Ocean Color Products

Save SeaBASS Files

sample_TRIOS_NOTRACKER.hdr
Write PDF Report

g\
HyperCP

Save/Close Save As Cancel

P Level 1B: Load Ancillaries

Wind speed 1s a requirement of L2
glint correction. AOD 1s a
requirement of cosine correction,
uncertainty budgets, and the Zhang
et al. 2017 glint correction (along
with SST and Sal). Air temp. may
be used in thermal corrections.

Gaps 1n the Ancillary file can be
filled using course model data --
either NASA GMAO or European
ECMWEF.

These fallback values are used 1f
neither Ancillary nor model data
are found. (Not recommended for
final process, but often needed for
use in preliminary processing and
data checks before model data are
available, e.g., in the field)



HyperC

;‘O

@

Sensor Type:

Tri0OS

Add Factory Cals

=

=/ 9

Frame Type:

Level 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.04]

Solar Zenith Angle Filter

Caps-on darks only (Tri0S) £4

Level 1AQC Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
Autonomous Sun Tracker

Rotator Home Angle Offset 0.0

Remove F. Cals

P Level 1B: Sensor Temperature

Relative Solar Azimuth Filt¢
Rel Angle Min 90.0

Rel Angle Max 135.0

Level 1B Processing

Dark offsets, calibrations a
to common timestamps ar
Ancillary data are require:

can fill in wind for M99 ar

GMAO MERRA2

Fallback values when no
Wind (m/s) 5.0
AOD(550) 0.2

Salt[psu] 38.0

Generate Interpolation Pl

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>1
Max. Wind Speed (m/s) °
SZA Minimum (deg) 20.(

SZA Maximum (deg) 60.0

Calibration/Characterization options

Select source of internal sensor working temperature:
Air Temperature + 2.5 deg. C ) Caps-on Dark File (T > 30 deg. C)

elect Calibration-Characterization Regime:

ctory calibration only (no uncertainties except with SeaBird)
FRM Class-Specific ¢ isation coefficients (in /Data/Class_Based_Characteri

NB: Sensor-Specific calibrations with uncertainties in the FidRadDB format required
FRM Sensor-Specific characterisation coefficients (highest quality)

NB: Sensor-Specific calibrations with uncertainties and characterizations in the FidRadDB format required

If FRM cal-char regime selected, then ...

... check that all the needed FidRadDB-formatted cal/char files are available under:
[Users/daurin/GitRepos/HyperCP/Data/FidRadDB/TriOS

Downwelling irradiance, ES
Total water radiance, LT (water)

Sky radiance, LI (sky)

Copy from local source

Multiple calibrations available? Select option (only supported for FRM regimes):

) Use most recent calibrations prior to acquisition time (default)

Use specific calibration files

Save/Close Cancel

e = . — o e S S A

SimSpec. Ruddick et al. (2006) (turbid)

T ST VGO

e = —=

Remove Negative Spectra (V] Save/Close Save As Cancel

~_— To calculate the thermal response

correction and/or uncertainty, the
source of the temperature must be
identified. For instruments with a
built-in internal thermistor (Sea-Bird,

DALEC, TriOS G2), this 1s
automatically selected.

For sensors without a thermistor, the
working temperature is estimated
from either air temperature + 2.5 C or
data collected with the foreoptics
occluded, when available. The latter
approach 1s more accurate 1n high
temperature settings (> 30 C).



HyperCP Level 1B: FRM Cal/Char Regimes

Sensor Type:

Trios &

Add Factory Cals Remove F. Cals

B8/ e

Frame Type:

Level 1A Processing
Raw binary to HDF5
Raw UTC Offset [+/-] 0.04]

Solar Zenith Angle Filter

Caps-on darks only (TriOS)

Level 1AQC Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
Autonomous Sun Tracker

Rotator Home Angle Offset 0.0

Relative Solar Azimuth Filt¢
Rel Angle Mj

Rel Angje Max 135.0

Level 1B Processing
Dark offsets, calibrations a
to common timestamps ar
Ancillary data are require:
can fill in wind for M99 ar

GMAO MERRA2

Fallback values when no

Wind (m/s) 5.0
AOD(550) 0.2

Salt[psu] 38.0

Generate Interpolation Pl

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>1
Max. Wind Speed (m/s) °
SZA Minimum (deg) 20.(

SZA Maximum (deg) 60.0

CalibrationfCharacterization options

Select source of internal sensor working temperature:

Air Tempera © Caps-on Dark File (T > 30 deg. C)

elect Calibration-Characterization Regime:

Non-FRM, factory calibration only (no uncertainties except with SeaBird)

FRM Class-Specific characterisation coefficients (in /Data/Class_Based_Characterizations/TriOS)
NB: Sensor-Specific calibrations with uncertainties in the FidRadDB format required
FRM Sensor-Specific characterisation coefficients (highest quality)
NB: Sensor-Specific calibrations with uncertainties and characterizations in the FidRadDB format re

Full
Instrument
Char.?

RadCal
Instrument
Une?

r regime selected, then ...

FRM - FRM o Y No
... check that all the needed FidRadDB-formatted caljchar files are available under: Spﬁi?ﬁnzor (;lﬁa:s- e Non—_FRM
[Users/daurin/GitRepos/HyperCP/Data/FidRadDB/TriOS regime regime regime

Downwelling irradiance, ES |

y l
HyperOCR. | RAMSES | | HyperOCR RAMSES HyperOCR RAMSES/DALEC
I

Total water radiance, LT (water)

Sky radiance, LI (sky)

Sensor-specific Sg;}((:-;*
Copy from local source Download from FidRadDB correction i

Multiple calibrations available? Select option (only supported for FRM regimes):

Sensor-specific Class-specific Class-specific

. . . . e . uncertainties uncertainties uncertainties

© Use most recent calibrations prior to acquisition time (default) propagated propagated propagated
FRM-compliant with FRM-compliant with Non-FRM-compliant
small uncertainties moderate uncertainties with large uncertainties

Use specific calibration files

NOTE that absolute radiometric

Save/Close | |_Cancel calibrations with uncertainty and in
f —— o T FidRadDB format are required for FRM
Remove Negative Spectra save/Close save As cancel

Class-based processing. Manufacturer cals
do not (yet) include this... but we’re
working on 1it.



HyperCP Level 1B: FRM Regimes

Calibration/Characterization options

. Select source of internal sensor working temperature:
(NN

Air Temperature + 2.5 deg. C ) Caps-on Dark File (T >

Sensor Type: Relative Solar Azimuth Filt¢

Select Calibration-Characterization Regime:

Non-FRM, fa trononly (no uncertainties except with SeaBird)

Class-Specific characterisation coefficients (in /Data/Class_Based_Characterizations/Tri0OS)
NB: Sensor-Specific calibrations with uncertainties in the FidRadDB format required

FRM Sensor-Specific characterisation coefficients (highest quality)

: Sensor-Specific calibrations with uncertainties and characterizations in the FidRadDB format r

Trios e

Rel Angle Min 90.0

Add Factory Cals Remove F. Cals Rel Angle Max 135.0

8/ [T

FRM Class-specific (e.g., Sea-Bird or
TriOS) and sensor-specific
characterizations help accurately
estimate uncertainties associated with
instrument response using Monte Carlo
modeling for:

Frame Type:

Level 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.04]

Solar Zenith Angle Filter

Caps-on darks only (TriOS)

Level 1AQC Processing
Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
Autonomous Sun Tracker

Rotator Home Angle Offset 0.0

Level 1B Processing If FRM cal-char regime selected,

Dark offsets, calibrationsg ... check that all the needed FidRadDB-formatied cal/char files are available under:

[Users/daurin/GitRepos/HyperCP/Data/FidRadDB/TriOS 1

to common timestamps ar

Linearity of response
Calibration/stability

e Straylight response

* Angularity of response
Multple calibrations available? Select option (only supported for FRM regimes): *  Polarization response
Thermal response

Ancillary dat i — .
e Downwelling irradiance, ES
can fill in wind for M99 ar ([ J

GMAO MERRA2 Total water radiance, LT (water)

Fallback values when no

Sky radiance, LI (sky)

wind (m/s) 5.0 Copy from local source
AOD(550) 0.2

Salt[psu] 38.0 . . . . .
) Use most recent calibrations prior to acquisition time (default)

Generate Interpolation Pl

Plot Interval (nm) 20.0 Use specific calibration files

Sensor-specific characterizations also
allow for corrections to be applied for
linearity, calibration, straylight, cosine,
and thermal response, thereby reducing

Level 1BQC Processing
Data quality control filters.
Eliminate where Lt(NIR)>1
Cancel

T T T T T
Save/Close Save As Cancel

. Save/Close
Max. Wind Speed (m/s)

SZA Minimum (deg) 20.(

S STTE T TS TS

SZA Maximum (deg) 60.0 SimSpec. Ruddick et al. (2006) (turbid)

Remove Negative Spectra

uncertainty further.

NOTE that absolute radiometric calibrations with uncertainty and in FidRadDB format are
required for FRM Class-based processing. Manufacturer cals do not (yet) include this... but
we’re working on it.

Bialek, A., et al.. Example of Monte Carlo Method Uncertainty
Evaluation for Above-Water Ocean Colour Radiometry. Remote
Sens. 2020, 12, 780. https://doi.org/10.3390/rs12050780
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Sensor Type:

Tri0S

Add Factory Cals

=

=/ 9

Frame Type:

Level 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.04]

Solar Zenith Angle Filter

Caps-on darks only (Tri0S) £4

Level 1AQC Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
Autonomous Sun Tracker

Rotator Home Angle Offset 0.0

Remove F. Cals

P Level 1B: Factory/Class

Relative Solar Azimuth Filt¢
Rel Angle Min 90.0

Rel Angle Max 135.0

Level 1B Processing

Dark offsets, calibrations a
to common timegtamps ar
Ancillary data/are require:

can fill in wind for M99 ar

GMAO MERRR2
Recet ©
Fallback values when no
Wind (m/s) 5.0
AOD(550) 0.2

Salt[psu] 38.0

Generate Interpolation Pl

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>1
Max. Wind Speed (m/s) °
SZA Minimum (deg) 20.(

SZA Maximum (deg) 60.0

eC e

Calibration/Characterization options

Select source of internal sensor working temperature:
Air Temperature + 2.5 deg. C ) Caps-on Dark File (T > 30 deg. C)

Select Calibration-Characterization Regime:

Non-FRM, factory calibration only (no uncertainties except with SeaBird)

FRM Class-Specific characterisation coefficients (in /Data/Class_Based_Characterizations/TriOS)
NB: Sensor-Specific calibrations-withuncertainties in the FidRadDB Tormatreguired

FRM Sensor-Specific characterisation coefficients (highest quality)
B:-Sensor-Specific calibrations with uncertainties and characterizations in the FidRadDB format required

FRM cal-char regime selected, then ...

... check that all the needed FidRadDB-formatted cal/char files are available under:
[Users/daurin/GitRepos/HyperCP/Data/FidRadDB/TriOS

Downwelling irradiance, ES
Total water radiance, LT (water)

Sky radiance, LI (sky)
Copy from local source Download from FidRadDB

Multiple calibrations available? ion (only supported for FRM regime

) Use most recent calibrations prior to acquisition time (default)

Use specific calibration files

Save/Close Cancel

SimSpec. Ruddick et al. (2006) (turbid)

e = e

T ST VGO

e = —=

Remove Negative Spectra (V] Save/Close Save As Cancel

/Full

This interface will allow you to add
the required calibration and
characterization files (FidRadDB),
depending on which regime you
select.

The Fiducial Radiometer Database
(FidRadDB) hosts the Cal/Char
files for specific instruments
evaluated in the lab at Tartu
Observatory.

To import these Cal/Char files into
HyperCP, either use the interface to
copy them from a local source or

allow HyperCP to download your
files from FidRadDB directly.



HyperCP Level 1B: Factory/Class

Sensor Type:

Tri0S

Add Factory Cals Remove F. Cals

8/ a

Frame Type:

Level 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.04]

Solar Zenith Angle Filter

Caps-on darks only (TriOS)

Level 1AQC Processing
Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
Autonomous Sun Tracker

Rotator Home Angle Offset 0.0

Relative Solar Azimuth Filt¢
Rel Angle Min 90.0

Rel Angle Max 135.0

Level 1B Processing

Dark offsets, calibrations a
to common timestamps ar
Ancillary data are require:
can fill in wind for M99 ar

GMAO MERRA2

Fallback values when no

Wind (m/s) 5.0
AOD(550) 0.2

Salt[psu] 38.0

Generate Interpolation Pl

Plot Interval (nm)

Level 1BQC Processing
Data quality control filters.

Eliminate where Lt(NIR)>1
Max. Wind Speed (m/s) °

SZA Minimum (deg) 20.(

SZA Maximum (deg) 60.0

Calibration/Characterization options

Select source of internal sensor working temperature:

Air Temperature + 2.5 deg. C ) Caps-on Dark File (T > 30 deg. C)

Select Calibration-Characterization Regime:

Non-FRM, factory calibration only (no uncertainties except with SeaBird)

FRM Class-Specific characterisation coefficients (in /Data/Class_Based_Characterizations/TriOS)
NB: Sensor-Specific calibrations with uncertainties in the FidRadDB format required

o FRM Sensor-Specific characterisation coefficients (highest quality)
NB: Sensor-Specific calibrations with uncertainties and characterizations in the FidRadDB format required

If FRM cal-char regime selected, then ...

... check that all the needed FidRadDB-formatted cal/char files are available under:
[Users/daurin/GitRepos/HyperCP/Data/FidRadDB/TriOS

Downwelling irradiance, ES

Total water radiance, LT (water)

Sky radiance, LI (sky)

© Use most recent calibrations prior to acquisition time (default)

rom local source

ultiple calibrations available? Select option (only supported for FRM regimes):

Use specific calibration files

Downivad from FidRadDB

Save/Close Cancel
— T T e vy e 7 T
SimSpec. Ruddick et al. (2006) (turbid)
Remove Negative Spectra Save/Close Save As Cancel

/Full

Because calibrations (and some
characterizations) change over

time, this interface allows you to
choose which Cal/Char files to

apply.

(Pre- and post-calibration
averaging 1s still under
development.)




HyperCP

Demo:
Loading RadCal or Full Characterization Files

(Demo TBD depending on timing)

FICE-2025




HyperCP Level 1BQC: Quality Control with Ancillaries & Stats

.

Sensor Type:

Tri0S
Add Factory Cals

B8/

Frame Type:

Level 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.04]

Remove F. Cals

Configuration: sample_TRIOS_NOTRACKER,e

Relative Solar Azimuth Filter

Rel Angle Min 90.0

Rel Angle Max 135.0

Level 1B Processing
Dark offsets, calibrations and corrections. Interpolate
to common timestamps and wavebands.
Ancillary data are required for Zhang glint correction and

can fill in wind for M99 and QC. Select database download:

Solar Zenith Angle Filter

Caps-on darks only (TriOS)

Level 1AQC Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
Autonomous Sun Tracker

Rotator Home Angle Offset 0.0

GMAO MERRA2 ECMWF CAMS

Reset credentials (GMAO or ECMWF)

Fallback values when no ancillary or model data available:

Wind (m/s) 5.0
AOD(550) 0.2 AirT[C] 26.0
Salt[psu] 38.0 SST[C] 28.0

Select Cal/Char options

Generate Interpolatio

Interval (nm) 20.0
Level 1BQC Processing
Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV)

Max. Wind Speed (m/s) 10.0

SZA Minimum (deg) 20.0

SZA Maximum (deg) 60.0

Fhable Spectral Outlier Filter

Generate Plots

Filter Sigma Es 5.0
Filter Sigma Li 8.0
Filter Sigma Lt 3.0

Enable Meteorological Flags (Experimental/Non-exclusive)

Cloud Li(750)/Es(750)> 1.0

Significant Es(480) (uW cm”-2 nm*-1) 2.0

Dawn/Dusk Es(470/680)< 1.0

Rain/Humid. Es(720/370)< 1.095

Level

Temporal binniag, glitter reduction, glint

correction, residual correction, QC,
satellite convolution, OC product generation,
SeaBASS file output.
Sensor Viewing Angle © 40° 30°
L2 Ensembles

Extract Cruise Stations
Ensemble Interval (secs; 0=None) 300

Enable Percent Lt Calculati

unglint Correction (p)

© Mobley (1999) p Zhang et al. (2017) p

NIR Residual Correction

© Mueller and Austin (1995) (blue water)
SimSpec. Ruddick et al. (2006) (turbid)

Remove Negative Spectra

BRDF Correction

Morel R.f/Q Lee IOP

L2 Products

Convolve to Satellite Bands:

AQUA * Sen-3A V-NPP

TERRA Sen-3B V-JPSS

* Automatic for Derived Products
Generate Spectral Plots

Rrs @ nLw Es®@L @ Lt @

Unc. Plots (class-based only)

Derived L2 Ocean Color Products

Save SeaBASS Files

_TRIOS_NOTRACKER.hdr
Write PDF Report

#
HyperCP

Save/Close Save As Cancel

Ancillary
Data

Translate
Raw LO

Ingest
Ancillary

Default cals or full
instrument
characterizations

Match
Wavebands

cecemccecectf-asssneves

>

Satellite
Convolution

ocC
Products




HyperCP Level 1BQC: Quality Control with Ancillaries
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Sensor Type:

Tri0OS

Add Factory Cals

=

=/ 9

Frame Type:

Level 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.04]

Solar Zenith Angle Filter

Caps-on darks only (Tri0S) £4

Level 1AQC Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0
Autonomous Sun Tracker

Rotator Home Angle Offset 0.0

Remove F. Cals

Configuration: sample_TRIOS_NOTRACKER,efg

Relative Solar Azimuth Filter V]
L Rel Angle Min 90.0

Rel Angle Max 135.0

Level 1B Processing
Dark offsets, calibrations and corrections. Interpolate
to common timestamps and wavebands.
Ancillary data are required for Zhang glint correction and
can fill in wind for M99 and QC. Select database download:
GMAO MERRA2 L4 ECMWF CAMS

VIAU O

Fallback values when no ancillary or model data available:

Wind (m/s) 5.0
AOD(550) 0.2 AIrT[C] 26.0

Salt[psu] 38.0 SST[C] 28.0

Select Cal/Char options

Generate Interpolation P

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV) V]
Max. Wind Speed (m/s) 10.0

SZA Minimum (deg) 20.0

SZA Maximum (deg) 60.0

Phable Spectral Outlier Filter (4 BRDF Correction

Generate Plots Morel R.f/Q

L2 Products

Filter Sigma Es 5.0
Convolve to Sa

Filter Sigma Li 8.0

AQUA * 4 Sen-3A V-NPP

Filter Sigma Lt 3.0

TERRA Sen-3B V-JPSS

Enable Meteorological Flags (Experimental/Non-exclusive) 4

* Automatic for Derived Products

Cloud Li(750)/Es(750)> 1.0
Generate Spectral Plots

Significant Es(480) (uW cm”~-2 nm”~-1) 2.0

Rrs 04 nLw Es 04 Li €4 Lt (4

CETTIHENE 3 (S o) i Unc. Plots (class-based only)

Rain/Humid. Es(720/370)< 1.095

Derived L2 Ocean Color Products

Temporal binniag, glitter reduction, glint

correction, residual correction, QC,
Save SeaBASS Files
satellite convolution, OC product generation,

SeaBASS file output.

Sensor Viewing Angle © 40° 30°

sample_TRIOS_NOTRACKER.hdr
L2 Ensembles

. . Write PDF Report
Extract Cruise Stations

Ensemble Interval (secs; 0=None) 300

Enable Percent Lt Calculation

int Correction (p)

L) Mobley (1999) p Zhang et al. (2017) p

g\
HyperCP

Save/Close

NIR Residual Correction (V]

) Mueller and Austin (1995) (blue water)
SimSpec. Ruddick et al. (2006) (turbid)

Save As Cancel

Remove Negative Spectra V]

Reducing spectral filter sigma
factors discards more of the
spectra as outliers (see plots 1n
later slides). For
HyperSAS/pySAS platforms,
one hour of raw data may
contain as many as many as
~3,000 spectra, depending on
light conditions and integration
time.

Met filters are optional and

" considered experimental.

Basic quality controls for spectral
shape and environmental
conditions.




HyperCP

Demo:
Screening Spectral Filters

(Demo TBD)

FICE-2025
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HyperCP Level 2: Overview

Sensor Type:

SeaBird

Add Cals Remove Cals

B/

Frame Type:

Level 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.0|
Solar Zenith Angle Filter

SZA Max 70.0

Level 1AQC Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0

SolarTracker or pySAS

Rotator Home Angle Offset 0.0

Rotator Delay (Seconds) 2.0

Absolute Rotator Angle Filter
Rotator Angle Min -55.0
Rotator Angle Max 90.0

Relative Solar Azimuth Filter
Rel Angle Min 90.0
Rel Angle Max 135.0

Deglitch Data

Launch Anomaly Analysis

Configuration: sample_SEABIRD_pySAS.cfg

Level 1B Processing Enable Spectral Outlier Filter
Dark offsets, calibrations and corrections. Interpolate
. Generate Plots
to common timestamps and wavebands.

Ancillary data are required for Zhang glint correction and Filter Sigma Es 5.0

can fill in wind for M99 and QC. Select database download: Filter Sigma Li 8.0
4 GMAO MERRA2 ECMWF
@ cmMao c Filter Sigma Lt 3.0
(GMAO PROMPTS FOR EARTHDATA LOGIN: register)

Fallback values when no model available:

Enable Meteorological Filters (Experimental)

Default Wind Speed (m/s) 5.0
Default AOD(550) 0.5
Default Salinity (psu) 35.0

Default SST (C) 26.0

Select Calibration/Characterization/Correction Regime: Level 2 Processing

O Factory Calibration Only poral binning, glitter reduction, glint

O SeaBird (Non-FRM Class-based)

correction, residual correction, QC,

FRM Class-based (RadCal required)
satellite convolution, OC product generation,

SeaBASS file output.

FRM Full Characterization: L2 Ensembles

Extract Cruise Stations

Ensemble Interval (secs; 0=None) 300

Enable Percent Lt Calculation

Interpolation Interval (nm) 3.3
Percent Lt (%) 10.0

Generate Interpolation Plots
L2 Sky/Sunglint Correction (p)

O Zhang et al. (2017) p

Plot Interval (nm) 20.0
Mobley (1999) p

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV) NIR Residual Correction

Mueller and Austin (1995) (blue water)
SimSpec. Ruddick et al. (2006) (turbid

Max. Wind Speed (m/s) 10.0

SZA Minimum (deg) 15.0

Remove Negative Spectra

SZA Maximum (deg) 60.0

drrection

Convolve to Satellite Bands:

Sen-3A

V-NPP

AQUA *

V-JPSS

TERRA Sen-3B

* Automatic for Derived Products

Convolution uncertainties

Generate Spectral Plots
Rrs @ niw @ Es @ Li @ Lt %

Derived L2 Ocean Color Products

Save SeaBASS Files

Edit SeaBASS Header

EABIRD_pySAS.hg

Write PDF Repo

HyperCP

Save/Close Save As Cancel

e | Ingest
Ancillary
Re!

Raw Ancillary
= Data

L1A
Translate
Raw LO

L1AQC

qni/'

vl.2

b

Default cals or fu
instrument
characterizations

Match
Wavebands




HyperCP Level 2: Binning

Stations from Ancillary file

Time bin average for

r

[ ] @& Configuration: sample_SEABIRD_pySAS.cfg . .
smoothing gravity wave
Sensor Type: Level 1B Processing Enable Spectral Outlier Filter BRDF Correction
SeaBird Dark offsets, calibrations and corrections. Interpolate effects tO Capture
x Generate Plots o

to common timestamps and wavebands.

Add Cals Remove Cals Ancillary data are required for Zhang glint correction and Filter Sigma Es 5.0 L elE s Varlab lllty Statl SthS fOr
can fill in wind for M99 and QC. Select database download: Filter Sigma Li 8.0 Convolve to Satellite Bands: .
2 GMAO MERRA2 ECMWF Filter Sigma Lt 3.0 AQUA* Sen-3A unc ertalnty, and fOI' data
Frame Type: (GMAO PROMPTS FOR EARTHDATA LOGIN: register) ‘ TERRA Sen-3B

reduction

. Enable Meteorological Filters (Experimental)
Fallback values when no model available:

* Automatic for Derived Products

Level 1A Processing Default Wind Speed (m/s) 5.0 Convolution unceytainties

: Default AOD(550) 0.5
Raw binary to HDF5 (850) Generate Spectral Plots

Removes brightest 90% of

Raw UTC Offset [+/-] o_o| Default Salinity (psu) 35.0 RIS nLw Es ™ Li Lt
Solar Zenith Angle Filter Default SST (C) 26.0 up W elling radiance to
SZA Max (4 70.0 Select Calibration/Characterization/Correction Regime: Level 2 Processing Derived L2 Ocean Color Products

Level 1AQC Processing O Factory Calibration Only

Filter on pitch, roll, yaw, and azimuth O seaBird (Non-FRM Class-based)

Temporal binning, glitter reduction, glint Save SeaB

reduce capillary wave
reflection

5S Files

correction, residual correction, QC,
Edit SeaBASS Header

Pitch/Roll Filter (where present) FRM Class-based (RadCal required)

satellite convolution, OC product generdtion,

Max Pitch/Roll Angle 5.0 sample_SEABIRD_pySAS.h

SeaBASS file output.

SolarTracker or pySAS Write PDF Report

FRM Full Characterization: L2 Ensembles

Rotator Home Angle Offset 0.0 Extract Cruise Stations

Rotator Delay (Seconds) 2.0 Ensemble Interval (secs; 0=None) 300

Absolute Rotator Angle Filter Enable Percent Lt Calculation
Interpolation Interval (nm) 3.3
Rotator Angle Min -55.0 ) Percent Lt (%) 10.0
Generate Interpolation Plots
Rotator Angle Max 90.0 L2 Sky/Sunglint Correction (p)
Plot Interval (nm) 20.0
Relative Solar Azimuth Filter Mobley (1999) p O Zhang et al. (2017) p

Level 1BQC Processing

Rel Angle Min 90.0 Data quality control filters. ‘4

Rel Angle Max 135.0 Eliminate where Lt(NIR)>Lt(UV) NIR Residual Correction

. Mueller and Austin (1995) (blue water) H C P
i Max. Wind Speed 10.0
Deglitch Data ax. Wind Speed (m/s) O simSpec. Ruddick et al. (2006) (turbid) g p e r

SZA Minimum (deg) 15.0

Launch Anomaly Analysis

SZA Maximum (deg) 60.0 Remove Negative Spectra Save/Close Save As Cancel
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Sensor Type:
SeaBird

Add Cals Remove Cals

(™=,
8/

Frame Type:

Level 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.0|

Solar Zenith Angle Filter

SZA Max 70.0

Level 1AQC Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0

SolarTracker or pySAS

Rotator Home Angle Offset 0.0

Rotator Delay (Seconds) 2.0

Absolute Rotator Angle Filter
Rotator Angle Min -55.0
Rotator Angle Max 90.0

Relative Solar Azimuth Filter
Rel Angle Min 90.0
Rel Angle Max 135.0

Deglitch Data

Launch Anomaly Analysis

P Level 2: Corrections...

Configuration: sample_SEABIRD_pySAS.cfg

Level 1B Processing
Dark offsets, calibrations and corrections. Interpolate
to common timestamps and wavebands.

Ancillary data are required for Zhang glint correction and

can fill in wind for M99 and QC. Select database download:

GMAO MERRAZ2 ECMWE

(GMAO PROMPTS FOR EARTHDATA LOGIN: register)
Fallback values when no model available:

Default Wind Speed (m/s) 5.0
Default AOD(550) 0.5
Default Salinity (psu) 35.0

Default SST (C) 26.0

Select Calibration/Characterization/Correction Regime:
O Factory Calibration Only

© SeaBird (Non-FRM Class-based)
FRM Class-based (RadCal required)

FRM Full Characterization:

Interpolation Interval (nm) 3.3
Generate Interpolation Plots

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV)
Max. Wind Speed (m/s) 10.0
SZA Minimum (deg) 15.0

SZA Maximum (deg) 60.0

Enable Spectral Outlier Filter BRDF Correction

Generate Plots

Filter Sigma Es 5.0 L2 Products

. . . Convolve to Satellite Bands:
Filter Sigma Li 8.0

AQUA * Sen-3A V-NPP

Filter Sigma Lt 3.0

TERRA Sen-3B V-JPSS

Enable Meteorological Filters (Experimental)
* Automatic for Derived Products

Convolution uncertainties

Generate Spectral Plots

Rrs nLw Es Li

Level 2 Processing
Temporal binning, glitter reduction, glint

correction, residual correction, QC,

Edit 3€aBASS Header

satellite convolution, OC product generation,

sample_SEABIRD_pySAS.hdr

SeaBASS file output.
L2 Ensembles Write PDF Report
Extract Cruise Stations
Ensemble Interval (secs; 0=None) 300
Enable Percent Lt Calculation
Percent Lt (%) 10.0
L2 Sky/Sunglint Correction (p)

Mobley (1999) p O Zhang et al.

NIR Residual Correction

Mueller and Austin (1995) (blue water)
© SsimSpec. Ruddick et al. (20086) (turbid)

HyperCP

Save/Close Save As Cancel

Remove Negative Spectra

BRDF Correction [optional]

Apply BRDF correction to adjust
reflectance for zenith sensor and sun in a
non-absorbing atmosphere (e.g., for
satellite comparison/validation)

Glint Correction

Most critically, correct total upwelling
radiance for the Fresnel retlection of sun
and sky (glint) yielding Lw from which
reflectance is calculated.

NIR Residual Correction

Remove residual glint identified from
reflectances in the NIR, followed by
removing any ensemble reflectances that
have negative values (VIS).

HyperCP 1s always under development to
stay abreast of emerging science!
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Sensor Type:
SeaBird

Add Cals Remove Cals

= A
e v

Frame Type:

Level 1A Processing
Raw binary to HDF5

Raw UTC Offset [+/-] 0.0|
Solar Zenith Angle Filter

SZA Max 70.0

Level 1AQC Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0

SolarTracker or pySAS

Rotator Home Angle Offset 0.0

Rotator Delay (Seconds) 2.0

Absolute Rotator Angle Filter
Rotator Angle Min -55.0
Rotator Angle Max 90.0

Relative Solar Azimuth Filter
Rel Angle Min 90.0
Rel Angle Max 135.0

Deglitch Data

Launch Anomaly Analysis

P Level 2: Corrections...

Configuration: sample_SEABIRD_pySAS.cfg

Level 1B Processing
Dark offsets, calibrations and corrections. Interpolate
to common timestamps and wavebands.

Ancillary data are required for Zhang glint correction and

can fill in wind for M99 and QC. Select database download:

GMAO MERRAZ2 ECMWE

(GMAO PROMPTS FOR EARTHDATA LOGIN: register)

Fallback values when no model available:

Default Wind Speed (m/s) 5.0
Default AOD(550) 0.5
Default Salinity (psu) 35.0

Default SST (C) 26.0

Select Calibration/Characterization/Correction Regime:
O Factory Calibration Only
© SeaBird (Non-FRM Class-based)

FRM Class-based (RadCal required)

FRM Full Characterization:

Interpolation Interval (nm) 3.3
Generate Interpolation Plots

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV)
Max. Wind Speed (m/s) 10.0
SZA Minimum (deg) 15.0

SZA Maximum (deg) 60.0

Enable Spectral Outlier Filter
Generate Plots
Filter Sigma Es 5.0
Filter Sigma Li 8.0
Filter Sigma Lt 3.0

Enable Meteorological Filters (Experimental)

Level 2 Processing
Temporal binning, glitter reduction, glint
correction, residual correction, QC,
satellite convolution, OC product generation,
SeaBASS file output.
L2 Ensembles
Extract Cruise Stations
Ensemble Interval (secs; 0=None) 300
Enable Percent Lt Calculation
Percent Lt (%) 10.0
L2 Sky/Sunglint Correction (p)

Mobley (1999) p

NIR Residual Correction

Mueller and Austin (1995) (blue water)
© SsimSpec. Ruddick et al. (20086) (turbid)

Remove Negative Spectra

O Zhang et al. (2017) p

BRDF Correction

L2 Products

Convolve to Satellite Bands:

AQUA * Sen-3A V-NPP

TERRA Sen-3B V-JPSS

* Automatic for Derived Products

Convolution uncertainties

Generate Spectral Plots

Rrs @ nw @ Es @@L @ Lt @

Derived L2 Ocean Color Products

Save SeaBASS Files
Edit SeaBASS Header

sample_SEABIRD_pySAS.hdr
Write PDF Report

7
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Save/Close

Save As Cancel

Broadly speaking, the best practices are:

In clear offshore waters
* p glint factor: Mobley 1999
 NIR residual correction:
Mueller and Austin 1995
* 1/Q BRDF correction: Morel 2002

More turbid, optically complex waters

* p glint factor: Zhang et al. 2017
(hyperspectral with polarization)

* NIR residual correction: the Similarity
Spectrum approach of Ruddick et al.
2006

 BRDF correction: Lee et al. 2010 IOP-
based BRDF correction (pending)



~

EXPORTS-EXPORTSNA-20210502-101346-L.2.hdf

= = Uncorr
Driven by choice of glint correction |——M99MA() DASHBOARD
n —— M99NN(2) |
M99SS(3) | | Ancillary
ZMA(4)
ZNN(5) 70.09
£55(6) | Wind 1.4 m/s
RelAz 135°
\ SZA 43°
\ \ RH NaN%
\ Cloud NaN%
\
Glint: ZSS

400 450 500 550 600 650 700 750 800 850

wavelength [nm]

A

HyperCP

Comparison between various glint
and NIR residual corrections of the
same L2 ensemble reflectance
spectrum where

Glint Correction:
* M99: Mobley 1999
 Z:Zhang et al. 2017

NIR Residual Glint Correction:

e NN: No NIR correction

e MA: Mueller and Austin 1995

* SS: SimSpec (Ruddick et al.
2006)



- A

%107 EXPORTS-EXPORTSNA-20210502-141346-L.2.hdf
AY | | | | | | [
= = Uncorr
\ —— M99NN(2)
\ , gﬁﬁ%—”) Ancillary Comparison between various glint
\ \ . .
,” \ ZNN(5) 0.08 and NIR residual corrections of the
\ ZS5(6) Wind 2.6 m/s same L2 ensemble reflectance
\ .
\ RelAz 135° spectrum where
“ SZA 40°
: | RH NaN% Glint Correction:
\ Cloud NaN% e MO99: Mobley 1999
“  Z:Zhang et al. 2017
\ | Glint: ZSS

NIR Residual Glint Correction:

e NN: No NIR correction

e MA: Mueller and Austin 1995

* SS: SimSpec (Ruddick et al.
2006)

Driven by choice of NIR correction

400 450 500 550 600 650 700 750 800 850
wavelength [nm]




HyperCP Level 2: Spectral Response
Convolution

r

e e

Sensor Type:
SeaBird

Add Cals Remove Cals

=

Frame Type:

Level 1A Processing

Raw binary to HDF5
Raw UTC Offset [+/-] 0.0|

Solar Zenith Angle Filter

SZA Max 70.0

Level 1AQC Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0

SolarTracker or pySAS

Rotator Home Angle Offset 0.0

Rotator Delay (Seconds) 2.0

Absolute Rotator Angle Filter
Rotator Angle Min -55.0
Rotator Angle Max 90.0

Relative Solar Azimuth Filter
Rel Angle Min 90.0
Rel Angle Max 135.0

Deglitch Data

Launch Anomaly Analysis

Configuration: sample_SEABIRD_pySAS.cfg

Level 1B Processing
Dark offsets, calibrations and corrections. Interpolate
to common timestamps and wavebands.

Ancillary data are required for Zhang glint correction and

can fill in wind for M99 and QC. Select database download:

GMAO MERRAZ2 ECMWE

(GMAO PROMPTS FOR EARTHDATA LOGIN: register)
Fallback values when no model available:

Default Wind Speed (m/s) 5.0
Default AOD(550) 0.5
Default Salinity (psu) 35.0

Default SST (C) 26.0

Select Calibration/Characterization/Correction Regime:
O Factory Calibration Only

© SeaBird (Non-FRM Class-based)
FRM Class-based (RadCal required)

FRM Full Characterization:

Interpolation Interval (nm) 3.3
Generate Interpolation Plots

Plot Interval (nm) 20.0

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV)
Max. Wind Speed (m/s) 10.0
SZA Minimum (deg) 15.0

SZA Maximum (deg) 60.0

Enable Spectral Outlier Filter
Generate Plots
Filter Sigma Es 5.0
Filter Sigma Li 8.0
Filter Sigma Lt 3.0

Enable Meteorological Filters (Experimental)

Level 2 Processing

Temporal binning, glitter reduction, glint
correction, residual correction, QC,

satellite convolution, OC product generation,
SeaBASS file output.

L2 Ensembles

Extract Cruise Stations

Ensemble Interval (secs; 0=None) 300

Weighting for Satellite Band

Relative Spectral Response
(RSR) weighting functions for
various multi-spectral satellite
sensors are included 1n order to
accurately convolve the
hyperspectral L2 (ir)radiances
to satellite bands for
comparison/validation.
(Ir)radiances are convolved

BRDF Correction

L2 Products

Convolve to Satellite Bands:

AQUA * Sen-3A V-NPP

TERRA Sen-3B V-JPSS

* Automatic for Derived Products

Convolution uncertainties

Generate Spectral Plots

Rrs @ nw @ Es @@L @ Lt @

Derived L2 Ocean Color Products

Save SeaBASS Files
Edit SeaBASS Header

sample_SEABIRD_pySAS.hdr
Write PDF Report

prior to reflectance calculations.

EF Sentinel-3A OLCI
] | | | | | | | =
“z N i NN 0N i
NR G5
o
o oL |ﬂ l | | | I h A /1| RN

400 450

Renwve NTYauve opcula e

500 550 600 650 700 750 800 850 900



HyperCP Level 2: Derived Products

Several ocean color algorithms for deriving geophysical and inherent optical properties are provided
(see README for sources). More are anticipated. Uses spectra convolved to MODIS Aqua bands.

@ Derived L2 Geophysical and Inherent Optical Properties

Descriptions of the algorithms used to derive these products can be found at NASA's Ocean Color Web

‘e @

Algorithms requiring satellite bands will activate MODIS Aqua waveband convolution processing in L2

Radiometric Quality Semi-analytical Algorithms

WeiQA (Wei et al. 2016) GIOP
AVW (Vandermuelen et al. 2020)
QWIP (Dierssen et al. 2022)
Expirical Algorithms
chlor_a
PIC
POC
Kd490
iPAR
GOCAD (Aurin et al. 2018) oo
ag(275, 355, 380, 412, 443, 488) .
Sg(275, 300, 350, 380, 412) g
doc o
b
bb
bbp
c

Save/Close

Cancel

)e:

rocessing

y to HDF5

(

C Offset [+/-] 0.0|
nith Angle Filter

ix &4 70.0

> Processing

itch, roll, yaw, and azimuth

"
Filter (where present)

tch/Roll Angle 5.0
cer or pySAS

>me Angle Offset 0.0

:lay (Seconds) 2.0

rlotator Angle Filter
) Angle Min -55.0

r Angle Max 90.0
olar Azimuth Filter
gle Min 90.0

gle Max 135.0

Data

ich Anomaly Analysis

Configuration: sample_SEABIRD_pySAS.cfg

Level 1B Processing Enable Spectral Outlier Filter

Dark offsets, calibrations and corrections. Interpolate
. Generate Plots
to common timestamps and wavebands.

Ancillary data are required for Zhang glint correction and Filter Sigma Es 5.0
an fill in wind for M99 and QC. Select database download:

ECMWEF

Filter Sigma Li 8.0

Filter Sigma Lt 3.0
(GMAO PROMPTS FOR EAR

Fallback values when no model availat

HDATA LOGIN: register)
Enable Meteorological Filters (Experimental)

Default Wind Speed (m/s) 5.0
Default AOD(550) 0.5
Default Salinity (psu) 35.0

Default SST (C) 26.0

Select Calibration/Characterization/Correction Regime: Level 2 Processing

O Factory Calibration Only Temporal binning, glitter reduction, glint

© SeaBird (Non-FRM Class-based) . . .
correction, residual correction, QC,

FRM Class-based (RadCal required)
satellite convolution, OC product generation,

SeaBASS file output.

FRM Full Characterization: L2 Ensembles

Extract Cruise Stations
Ensemble Interval (secs; 0=None) 300

Enable Percent Lt Calculation
Interpolation Interval (nm) 3.3

. Percent Lt (%) 10.0
Generate Interpolation Plots

L2 Sky/Sunglint Correction (p)
Plot Interval (nm) 20.0

Mobley (1999) p O Zhang et al. (2017) p

Level 1BQC Processing

Data quality control filters.

Eliminate where Lt(NIR)>Lt(UV) NIR Residual Correction

Mueller and Austin (1995) (blue water)

Max. Wind Speed 10.0
ax. Wind Speed (m/s) O SimSpec. Ruddick et al. (2006) (turbid)

SZA Minimum (deg) 15.0

SZA Maximum (deg) 60.0 Remove Negative Spectra

BRDF Correction

L2 Products

Convolve to Satellite Bands:

AQUA * Sen-3A V-NPP
TERRA Sen-3B V-JPSS
* Automatic for Derived Products
Convolution uncertainties
Generate Spectral Plots
Rs @ nw M Es ML Gt @

Derived L2 Ocean Color Products

Save SeaBA

Edit SeaBASS Header

sample_SEABIRD_pySAS.hdr
Write PDF Report

F
HyperCP

Save/Close

Save As Cancel



HyperCP Output: SeaBASS & HDFS

Red boxed can be autofilled. Fill in the rest as appropriate.

r _
| NON ) Edit SeaBASS Header
Editing: sample_TRIOS_NOTRACKER.hdr
Separate multiple entries with commas, and replace spaces with underscores. For input assistance, go to SeaBASS Metadata Headers Level1B Processing
ENTRIES NOT IN BOLD BELOW CAN BE CAPTURED FROM ENTRIES BELOW ARE EXTRACTED FROM CONFIGURATION AND DATA Dark offsets, calibrations and corrections. Interpolate
THE ANCILLARY SEABASS FILE AND CONFIGURATION | HyperInSPACE vers = 1.2.2 . to common timestamps and wavebands.
SeaBASS submission verion (e.g. 'R1', 'R2') R1| ! HyperinSPACE Config = mnove Cals Ancillary data are required for Zhang glint correction and
T . e . Isample_TRIOS_NOTRACKER.Cfg can fill in wind for M99 and QC, Select database download:
o match fields to existing Sea entries, Config Comments (lead with !) r Rotator Home_AngIe =0.0 GMAG MERRA2
check the 'Lists' pull-down menu here. X Rptator Delf"'y __Z'Off
_ ! Pitch/Roll Filter = O (GMAO PROMPTS FOR EARTHDATA LOGIN:
Investigators SherlockHolmes,JohnWatson ! Max Pitch/Roll = 5.0
| Ratator Min/Max Eilter = Off Fallback values when no model available:
affiliations 221bBakerStr : Default Wind Speed (m/s) 5.0
contact john.h.watson@bakerst.org ! Sample dataset for TriOS triplet Default AOD(550) 0.5
with no GPS or sun tracker.
experiment StudylnScarlet Other Comments (lead with 1) ! FRM4S0C-2 Field | 10.0| Default Salinity (psu) 35.0
InterComparison Experiment
cruise BrixtonRoad (FICE) Iter Default SST (C) 26.0
luly 11 - 21, 2022 I - . :
platform/ship Brougham I Ac;ua Alta Oceanographic Tower Select Calibration/Characterization/Correction Regime:
O Factory Calibration Only
documents README.md station (RAW filename if blank) .

, and azimuth © SeaBird (Non-FRM Class-based)
instrument_manufacturer TriOS data_file_name present) FRM Class-based (RadCal required)
instrument_model RAMSES original_file_name . 5.0
calibration_date (YYYYMMDD) 20220627 start_date (RAW data should be in GMT)

FRM Full Characterization:
calibration_files ni,Back_SAM_8595.dat,Cal_SAM_8595.dat | end_date [GMT] fset 0.0
data_type above_water start_time [GMT] 9 20
data_status (e.g. preliminary) preliminary end_time [GMT] Filter
L. . Interpolation Interval (nm) 3.3
water_depth (use -9999 for missing) NA north_latitude [dec deg] _55.0
: Generate Interpolation Plots
measurement_depth 0 south_latitude 90.0
Plot Interval (nm) 20.0
cloud_percent NA east_longitude Filter
Level 1BQC Processing
wave_height NA west_longitude Data quality control filters.
secchi_depth NA wind_speed NA 0 Eliminate where Lt(NIR)>Lt(UV)
Max. Wind Speed (m/s) 10.0
Open/Copy Save Save As Cancel
. SZA Minimum (deg) 15.0
L J\nalysﬂs

SZA Maximum (deg) 60.0

Configuration: sample_SEABIRD_pySAS.cfg

Enable Spectral Outlier Filter BRDF Correction

Generate Plots

Filter Sigma Es 5.0 L2 Products

Convolve to Satellite Bands:

AQUA *

Filter Sigma Li 8.0

Sen-3A V-NPP

Filter Sigma Lt 3.0

TERRA Sen-3B V-JPSS

Enable Meteorological Filters (Experimental)
* Automatic for Derived Products

Convolution uncertainties

Generate Spectral Plots

Rrs @ niw @ Es @ Li @ Lt 0

Derived L2 Ocean Color Products

Level 2 Processing
Temporal binning, glitter reduction, glint
correction, residual correction, QC,
satellite convolution, OC product generation,

SeaBASS file output.

Write PDF Report
L2 Ensembles

Extract Cruise Stations
Ensemble Interval (secs; 0=None) 300
Enable Percent Lt Calculation
Percent Lt (%) 10.0

L2 Sky/Sunglint Correction (p)

Mobley (1999) p © Zhang et al. (2017) p

7
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Save/Close

NIR Residual Correction

Mueller and Austin (1995) (blue water)
© SimSpec. Ruddick et al. (2008) (turbid)

Save As Cancel

Remove Negative Spectra
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HyperCP HDEFS Files

00

= m YHBA

HDFView 3.1.3

Recent Files /Users/daurin/GitRepos/HyperInSPACE/Data/Sample_Data/L2/SAMPLE_SEABIRD_pySAS_L2.hdf

—

v I SAMPLE_SEABIRD_pySAS_L2.h...

v [ ANCILLARY
AOD
CLOUD
COURSE
HEADING
LATITUDE
LONGITUDE
PITCH
POINTING
REL_AZ
ROLL
SALINITY
SOG
SOLAR_AZ
SST
STATION
SZA
WAVE_HT

£ WINDSPEED
W DERIVED_PRODUCTS

& IRRADIANCE
W RADIANCE
=7 REFLECTANCE

[ Ensemble_N

Rrs_HYPER

Name

GLINT_CORR
NEGATIVE_VALUE_FILTER
NIR_RESID_CORR
Rrs_UNITS

nLw_UNITS

Rrs_HYPER_unc
Rrs_HYPER_uncorr
Rrs_MODISA
Rrs_MODISA_unc
Rrs_MODISA_uncorr
nLw_HYPER
nLw_HYPER_unc
nLw_MODISA
nLw_MODISA_unc
nir_HYPER
nir_nLw_HYPER

siH rho_HYPER

HDFView root - /

User property file - /Users/daurin/.hdfview3.1.3

Type

String, length = 11, padding = H5T_STR_NULLPAD, cset = H5T_CSET_ASCII
String, length = 2, padding = H5T_STR_NULLPAD, cset = H5T_CSET_ASCII

String, length = 24, padding = H5T_STR_NULLPAD, cset = H5T_CSET_AS...
String, length = 4, padding = H5T_STR_NULLPAD, cset = H5T_CSET_ASCII

String, length = 13, padding = H5T_STR_NULLPAD, cset = H5T_CSET_ASCII

Rrs_HYPER_unc at /REFLECTANCE/ [SAMPLE_SEABIRD_pySAS_L2.hdf in /Users/daurin/GitRepos/HyperInSPACE/Data/Sample_Data/L2] [ dims0, startO, count12, stride1 ]

Array Size Value[50](...)

Scalar Mobley 1999

Scalar ON

Scalar Ruddick et al. 2005/2006
Scalar 1/sr

Scalar uW/cm”2/nm/sr

Clear Text




HyperCP L2 SeaBASS Files

HyperCP

é X | . BogieAndBacall_TheBigSleep_WarnerBros_HyperSAS_201605: Y X ) . BogieAndBacall_TheBigSleep_WarnerBros_HyperSAS_20160520_0 00 . BOgIEAndBaca" TheBlgSIeep_WarnerBros HyperSAS_20160520_070223_L2_Rrs_RO.sb

/begin_header | ES Light Window = 5 76 3 _unc, Rrs379 6_unc, Rrs382 9 unc, Rrs386 2 unc, Rrs389 5 unc, Rrs392 8 . unc, Rrs396 1 _unc, Rrs399 4 . unc, Rrs402 i
/investigators=Philip_Marlow,Vivian_Rutledge ! ES Dark Sigma = 3.2 _unc,Rrs406.0_unc,Rrs409.3 unc,Rrs412.6 unc,Rrs415.9 unc,Rrs419.2 unc,Rrs422.5 unc,Rrs425.8 unc,Rrs429.1 unc
/affiliations=Chandler_University ! ES Light Sigma =3.5 ,Rrs432.4 unc,Rrs435.7_unc,Rrs439.0_unc,Rrs442.3 unc,Rrs445.6_unc,Rrs448.9 unc,Rrs452.2 unc,Rrs455.5_unc,Rrs
/contact=private_eye@cu.edu ! LI Dark Window = 11 458.8 unc,Rrs462.1_unc,Rrs465.4 unc,Rrs468.7 unc,Rrs472.0 unc,Rrs475.3 unc,Rrs478.6 unc,Rrs481.9 unc,Rrs485.
/experiment=BogieAndBacall ! LI Light Window = 5 2 unc, >,Rrs488.5 _unc, >, Rrs491.8 _unc, >, Rrs495.1 _unc, >, Rrs498.4 - unc, >, Rrs501.7 _unc, >, Rrs505. 0_unc, >, Rrs508.3 _unc, Rrs511 6_un
/cruise=TheBigSleep ! LI Dark Sigma = 3.4 () Rrs514. 9 unc, Rrs518. 2 unc, Rrs521.5 unc, Rrs524. 8 unc, Rrs528.1 _unc, Rrs531 4 unc, Rrs534.7 _unc, Rrs538. 0 _unc, Rrs
/documents=SAMPLE_SEABIRD SOLARTRACKER Ancillary.sb, README.md ! LI Light Sigma = 3.0 541.3 unc, Rrs544. 6 unc ,Rrs547. 9 unc JRrs551.2 _unc, Rrs554.5 unc ,Rrs557.8 _unc, Rrs561.1 _unc, Rrs564.4 - unc, Rrs567.
/instrument_manufacturer=Satlantic ! LT Dark Window = 11 7_unc,Rrs571.0_unc, > Rrs574.3 _unc,Rrs577.6_unc,Rrs580.9 unc,Rrs584.2 unc,Rrs587.5 unc,Rrs590.8 unc,Rrs594.1_un
/instrument_model=HyperSAS ! LT Light Window = 5 ¢,Rrs597.4_unc,Rrs600.7_unc,Rrs604.0 unc,Rrs607.3_unc,Rrs610.6_unc,Rrs613.9 unc,Rrs617.2_unc,Rrs620.5_unc,Rrs
/calibration_date=20180730 ! LT Dark Sigma = 3.5 623.8_unc,Rrs627.1_unc,Rrs630.4_unc,Rrs633.7_unc,Rrs637.0_unc,Rrs640.3_unc,Rrs643.6_unc,Rrs646.9_unc,Rrs650.
é L T T T T S T : {,‘”IF Lrlght ;Irlglrﬁta = 31 2t 33 2_unc,Rrs653.5_unc,Rrs656.8_unc,Rrs660.1_unc,Rrs663.4_unc,Rrs666.7_unc,Rrs670.0_unc,Rrs673.3_unc,Rrs676.6_un
L o L -S1P, Ldl, -Ldl, .lal, ! yaveien €rp Int = 5.
B.cal,RP3397A.cal, SATTHS0045A. tdf, HLD385B.cal, HSL385B.cal, SATNAV0001A.t | Default Wind = 5.0 e s e e
/i data_type=ibove_water ! Default AOD = 0.5 7_unc,Rrs736.0_unc,Rrs739.3 unc,Rrs742.6 unc,Rrs745.9 unc,Rrs749.2 unc
/data_status= ! Default Salt = 35.0

_ = /umts—yyyymmdd hh:mm:ss degrees degrees degrees, degrees unitless,%,m/s,1/st,1/sr,1/st,1/st,1/st,1/st,1/st,1/s1,1/s1,1/
(vt Gt ! Default-SST =26.0 st,1/sr,1/sr,1/sr,1/sr,1/s1,1/s1,1/s1,1/sr,1/sr,1/s1,1/s1,1/sr,1/s1,1/st,1/s1,1/s1,1/sr,1/s1,1/s1,1/s1,1/s1,1/51,1/81,1/81,1/81,1/81,1/81,1/

;Lrlxgislu—r;;}g;tléi;pgh : : ﬁf};‘ :‘Vzlzd:—z(l)ooo st,1/sr,1/sr,1/sr,1/st,1/s1,1/s1,1/s1,1/s1,1/81,1/s1,1/s1,1/81,1/81,1/81,1/81,1/51,1/81,1/81,1/81,1 /51,1 /51,1 /81, 1/5T1,1 /51,1 /81,1 /81,1 /8T, 1/
/wave_height=NA " Max SZA = 60‘ 0 st,1/sr,1/sr,1/st,1/s1,1/s1,1/s1,1/s1,1/51,1/s1,1/81,1/81,1/81,1/s1,1/81,1/81,1/81,1/81,1/81,1/81,1/81,1 /81,1 /81,1 /81,1 /81,1 /8T, 1 /8T, 1 /8T, 1/
il depth=NA , Spectral Filter _ o st,1/sr,1/sr,1/sr,1/sr,1/st,1/s1,1/s1,1/s1,1/sr,1/s1,1/s1,1/sr,1/s1,1/s1,1/s1,1/s1,1/sr,1/sr,1/sr,1/sr,1/sr,1/s1,1/s1,1/sr,1/s1,1/sr,1/s1,1/
/station=SAMPLE SEABIRD SOLARTRACKER | Filter Sigma Es = 5.0 st,1/sr,1/sr,1/sr,1/st,1/s1,1/s1,1/s1,1/s1,1/s1,1/s1,1/81,1/81,1/81,1/81,1/81,1/51,1/81,1/81,1/81,1 /51,1 /81,1 /81, 1/8T1,1 /5T, 1 /81,1 /81, 1/8T1,1/
/data_file_name=BogieAndBacall_TheBigSleep_WarnerBros_HyperSAS_20160520_0 ! Filter Sigma Li = 8.0 st,1/st,1/s1,1/s1,1/s1,1/51,1/81,1/51,1/81,1/s1,1/81,1/s1,1/81,1/51, 1 /81,1 /51, 1 /81,1 /81, 1 /81,1 /81, 1 /81,1 /5T, 1 /81,1 /51, 1 /81,1 /81, 1 /81,1 /51, 1/
/original file name=SAMPLE_SEABIRD SOLARTRACKER.raw - " | Filter Sigma Lt = 3.0 st,1/st,1/st,1/s1,1/s1,1/s1,1/81,1/51,1/81,1/81,1/81,1/51,1/51,1/81,1 /81,1 /81,1 /51,1 /81,1 /81,1 /81,1 /5T, 1 /1,1 /51, 1 /81, 1 /5T, 1 /1, 1 /5T, 1 /81, 1/
/start_date=20160520 | Meteorological Filter = Off st,1/sr,1/sr,1/sr,1/st,1/st,1/s1,1/s1,1/s1,1/81,1/s1,1/81,1/81,1/51,1/81,1/81,1/51,1/81,1/81,1/81,1 /51,1 /51,1 /81, 1/8T1,1 /5T, 1 /81,1 /81,1 /ST, 1/
/end_date=20160520 ! Cloud Flag = 1.0 st,1/sr,1/srt,1/s1,1/s1,1/s1,1/81,1/81,1 /51

/start_time=07:02:23[GMT] | Es Flag = 2.0 /end_header

/end_time=07:46:23[GMT] ! Dawn/Dusk Flag = 1.0 20160520,07:02:23,34.9701,129.1175,112.7,50.7,0.1902,-9999,3.1,0.002160,0.002202,0.002294,0.002408,0.002357,0.0
/north_latitude=34.9733[DEG] ! Rain/Humidity Flag = 1.095 02415,0.002480,0.002517,0.002515,0.002605,0.002672,0.002672,0.002760,0.002787,0.002798,0.002821,0.002853,0.00
/south_latitude=34.9701[DEG] ! Ensemble Interval = 300 2923,0.002933,0.002970,0.003013,0.003050,0.003072,0.003096,0.003116,0.003102,0.003104,0.003123,0.003139,0.003
/east_longitude=129.1175[DEG] ! Percent Lt Filter = On 158,0.003177,0.003219,0.003243,0.003285,0.003315,0.003350,0.003378,0.003390,0.003404,0.003426,0.003415,0.0033
/west_longitude=129.0981[DEG] ! Percent Light = 10.0 90,0.003339,0.003288,0.003206,0.003119,0.002990,0.002826,0.002654,0.002524,0.002444,0.002401,0.002362,0.00231
/wind_speed=3.021344052939816 ! Glint_Correction = Mobley 1999 7,0.002273,0.002212,0.002144,0.002069,0.001985,0.001889,0.001799,0.001727,0.001669,0.001613,0.001546,0.001467,
/missing=-999 I'NIR Correction = Mueller and Austin 1995 0.001377,0.001264,0.001137,0.000994,0.000859,0.000733,0.000611,0.000507,0.000410,0.000327,0.000276,0.000247,0.
{ dehmrter=_comma ! Remove Negatives = On 000222,0.000211,0.000207,0.000194,0.000185,0.000192,0.000186,0.000179,0.000164,0.000159,0.000147,0.000141,0.0
;/I?Ilatfoflms—gacf%emeS_ 120  Datelime troocsscd = bo Jun 21 E2602 2025 00133,0.000124,0.000102,0.000086,0.000084,0.000080,0.000080,0.000090,0.000096,0.000100,0.000098,0.000087,0.00
: HyperInSP ACE ‘éerzf" ~ eamole SEABIRD SOLARTRACKER cf ; . . 0055,0.000039,0.000047,0.000040,0.000038,0.000030,0.000033,0.000026,0.000010,0.000005,0.000008,0.000000,0.000
. (ypetll I - -C1g HyperSAS with Sea-Bird SolarTracker 003,0.000011,0.000025,0.000031,0.000035,0.000052,0.000060,0.000325,0.000330,0.000340,0.000355,0.000349,0.0003

bl ;(%Oggcltgd around Korean peninsula on RV Onnuri in association with KORUS-OC campait 55 9 000363,0.000368,0.000368,0.000378,0.000386,0.000387,0.000397,0.000401,0.000403,0.000405,0.000409,0.00041
' ' 8,0.000419,0.000424,0.000430,0.000435,0.000438,0.000441,0.000444,0.000443,0.000443,0.000447,0.000449,0.000452,

! Rotator Home Angle = 0.0 /

' _ : . 0.000455,0.000461,0.000464,0.000470,0.000474,0.000479,0.000482,0.000485,0.000488,0.000491,0.000491,0.000489,0.
e de e B 820, Ko a8t b RE390 S 305 8 Redoe | Resd09 4 Resdon s wuud( 000484,0.000478,0.000469,0.000460,0.000445,0.000427,0.000407,0.000393,0.000384,0.000379,0.000375,0.000371,0.0
| Max Pitch/Roll = 5.0 15.0 RroA19.2. RrsA22.5 Rrsd25. 8 Red2. 1 ResA32 4 Rrsd35 7.Res439.0,Rrsdd2.3 Rrsdds 6, 00366,0.000360,0.000351,0.000343,0.000334,0.000322,0.000312,0.000304,0.000297,0.000291,0.000283,0.000274,0.00
{ Rotator Min/Max Filter = On Resd58.8 Rrod62. 1 Rrod65.4 Rrsd68 7 Rrod72 0.Rod75 3 Resd78 6. Rrsd81 0. Read83 2 Resdt 0263,0.000251,0.000236,0.000218,0.000202,0.000187,0.000172,0.000159,0.000147,0.000136,0.000130,0.000127,0.000
| Rotator Min = -20.0 98.4 Rrs301.7 Rrs305.0,Res308.3,Rrss 11,6, Rrs5 14.9.Rrs518.2 Rrs21.5, Rrs524.8 Rres28.1,) 123,0.000122,0.000122,0.000121,0.000120,0.000121,0.000121,0.000121,0.000119,0.000119,0.000117,0.000115,0.0001

| Rotator Max = 45.0 Rrs541.3 Rrs544.6 Rrs547.9 Rrs551.2 Rrs554.5, Rrs357.8 Rrs561.1 Rrs564.4 Rrs567.7.Rrss- 15,0.000115,0.000114,0.000112,0.000111,0.000112,0.000112,0.000113,0.000113,0.000114,0.000115,0.000114,0.000108
! Rel Azimuth Filter = On 80.9,Rrs584.2,Rrs587.5,Rrs590.8,Rrs594.1,Rrs597.4,Rrs600.7,Rrs604.0,Rrs607.3,Rrs610.6, »0-000106,0.000109,0.000106,0.000107,0.000105,0.000106,0.000106, 0 000104,0.000105,0.000106,0.000104,0.000105,0
! Rel Azimuth Min = 90.0 Rrs623.8,Rrs627.1,Rrs630.4,Rrs633.7,Rrs637.0,Rrs640.3,Rrs643.6,Rrs646.9,Rrs650.2,Rrs6* -000106,0.000111,0.000110,0.000112,0.000112,0.000115

! Rel Azimuth Max = 135.0 63.4,Rrs666.7, Rr5570 0,Rrs673.3,Rrs676.6,Rrs679.9,Rrs683.2,Rrs686.5,Rrs689.8,Rrs693.1, 20160520,07:07:41,34.9702,129.1148,117.8,51.9,0.1902,-9999,3.1,0.002126,0.002159,0.002253,0.002342,0.002293,0.0
! Deglitch Filter = On Rrs706.3,Rrs709.6,Rrs712.9,Rrs716.2,Rrs719.5,Rrs722.8,Rrs726.1,Rrs729.4,Rrs732.7 Rrs7: 02350,0.002432,0.002468,0.002478,0.002567,0.002629,0.002639,0.002734,0.002786,0.002796,0.002836,0.002894,0.00
! ES Dark Window = 11 45.9,Rrs749.2,Rrs353.2 unc,Rrs356.5 unc,Rrs359.8 unc,Rrs363.1 unc,Rrs366.4 unc,Rrs3( 2974,0.002996,0.003040,0.003089,0.003126,0.003154,0.003185,0.003207,0.003189,0.003189,0.003210,0.003230,0.003

LES Linkt Biadom =8 70N eiMenTN L o PAEA N L TRe2eCA oheten £ ooPoan e --heans 1 2470,003264,0.003307,0.003334,0.003379,0.003408,0.003436,0.003460,0.003474,0.003487,0.003503,0.003497,0.0034
66,0.003417,0.003355,0.003279,0.003182,0.003056,0.002877,0.002703,0.002569,0.002486,0.002436,0.002394,0.00234
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HyperCP Processing Report (PDF)

Processing Reports

File: SAMPLE_SEABIRD_pySAS Col

L1BQC : Process L1B to LIBQC

Apply more quality control filters.

Processing Parameters:
Max Wind: 10.0

Min SZA: 150

Max SZA: 60.0

Filter Sigma Es: 5.0
Filter Sigma Li: 8.0
Filter Sigma Lt: 3.0

Process log:

Process Single Level
Applying Lt(NIR)>Lt(UV) quality filtering to elin
0.0% of spectra flagged
Percentage of data out of Wind limits: 0 %
Percentage of data out of SZA limits: 0 %
Applying spectral filtering to eliminate noisy spect
0.4% of Es data flagged
0.0% of Li data flagged
4.6% of Lt data flagged
Remove IRRADIANCE Data
Length of dataset prior to removal 1076 long
Length of dataset after removal 1022 long: 5% removed
Remove RADIANCE Data
Length of dataset prior to removal 1076 long
Length of dataset after removal 1022 long: 5% removed
Remove ANCILLARY Data
Length of dataset prior to removal 1076 long
Length of dataset after removal 1022 long: 5% removed

L1BQC Spectral Filter
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o e o
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L2 Ensembles Rrs with uncert., convolutions, scores...
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Interval: 300 s
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HyperCP Plots for Diagnostics and QC
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L] ° e od
0.8 o aEs 5.0
01 OI‘):OI‘J 01 0I9:10 01 0I9:20 01 0I9:30 01 0I9:40 01 0I9:50 a LI 8.0
Date/Time (UTC) :
can fill in wind for M89 and QC. Select database download: Filter Sigma Lt 3.0
=N 2
8/ e GMAO MERRA2 —
Feniedype (GMAO PROMPTS FOR EARTHDATA LOGIN: register)

Level 1A Processing
Raw binary to HDF5

Raw UTC Offset [+/-] | 0.0|
Solar Zenith Angle Filter

SZA Max 70.0

Level 1AQC Processing

Filter on pitch, roll, yaw, and azimuth

Pitch/Roll Filter (where present)
Max Pitch/Roll Angle 5.0

SolarTracker or pySAS

Rotator Home Angle Offset 0.0

Rotator Delay (Seconds) 1.0

Absolute Rotator Angle Filter
Rotator Angle Min -126.0
Rotator Angle Max 42.0

Relative Solar Azimuth Filter
Rel Angle Min 89.0
Rel Angle Max 136.0

Deglitch Data

Launch Anomaly Analysis

Fallback values when np model available:

Default Wind Speed (m/s) 5.0
Default AOD(550) 0.5
Default Salinity (psu)

Default SST (C) 26.0

© Factory

Full Characterization:

Choose input characterization directory

Level 2 Processing

Temporal binning, glitter reduction, glint
Interpolation Interval (nm) 3.3

correction, residual correction, QC,

enerate Plots (NASA/Plots/L1B_Interp/) satellite convolution, OC product generation,

aBASS file output.

L2 Ensembles

Plot Interval (nm) 20.0

Extract Cruise Stations

Ensemble Interval (secs; 0=None) 300

Level 1BQC Processing

Enable Percent Lt Calculation
Data quality control filters.

0,
Eliminate where Lt(NIR)>Lt(UV) Percent Lt (%) [10.0

L2 Sky/Sunglint Correction (p)
© Mobley (1999) p

Max. Wind Speed (m/s) 10.0
Zhang et al. (2017) p
SZA Minimum (deg) 20.0

SZA Maximum (deg) 60.0

Residual Correction

eller and Austin (1995) (blue

ur NIR Residual (2023) (unive

emove Negative Spectra
BRDF Correction

Morel fQ

L2 Products

Convolve to Satellite Bands:

AQUA * Sen-3A V-

TERRA Sen-3B

V-Ji

* Automatic for Derived Products

Generate Spectral Plots

Rrs @ niw @ Es @ Li @

Derived L2 Ocean Color Produ

Save SeaBASS Files
Edit SeaBASS Header

FICE22.hdr
Write PDF Report

Save/Close Save As (

= \
HyperCP

Sigma = 3.0

1.0 1

0.8

0.4 4

Lt [Normalized to peak value]

0.2

400 500 600 700 800 900

Wavelength [nm]

SAMPLE_SEABIRD pySAS L2.hdf =
Vil 1.U VWiri: Uv.voo
1.0 QWIP: 0.064
i 1.0 QWIP: 0.066
QWIP: 0.064
0.015 A
w
&
0.010 A
ol /TP: 0.0534
= Wei: 1.0 QWAP: 0.053
Wei: 1.0 QWN=g854
0.000
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HyperCP Data Directory Overview

Chosen Data Output Folder (Main Window)

L1A # SeaBASS

L1AQC > . FRM4SOC2_FiCE22_UT_20220719_080000_L2.hdf
L1B . FRM4SOC2_FICE22_UT_20220719_082000_L2.hdf
L1BQC " B SAMPLE_SEABIRD_NOTRACKER_L2.hdf

L2 . SAMPLE_SEABIRD_pySAS_L2.hdf

Photos B SAMPLE_SEABIRD_SOLARTRACKER_L2.hdf

Plots

Anc

Class_Bas...terizations >

3
@

Photos

d 8 8 N

L

Sample_Data

B HMODISA_RSRs.txt
B HMODIST_RSRs.txt
B hybrid_ref...ith_unc.nc
B MERIS_RSRs_avg.txt
B OLCIA_RSRs.txt

B OLCIB_RSRs.txt &
. rhoTable_A01999.hdf _...ncillary.sb
B rhoTable_A01999.txt _...ncillary.sb
B Thuillier_F0.sb

B VIIRS1_RSRs.txt

B VIRSN_ID..._RSRs.txt

B Water_Absorption.sb

' Zhang_rho_db.mat

IR ENEREN

...ncillary.sb

...ncillary.sb

Raw Ancillary
Data Data

AngerCP

Key

L1BQC

1111948

N ", tar
A, A b

L2

: AND

Dark Correct

Derault cails or

Update
Uncertainty

instrument
characterizations

Timestamps

Match Match
Wavebands i




GitHub

GODDARD

EARTH SCIENCES

Above all, don’t be discouraged if it doesn’t
run seamlessly the first time.

Stay up-to-date with latest version before

you process
» git pull

Don’t forget to activate the environment

before you run:

> conda activate hypercp
> python Main.py

We encourage you to report Issues or start
Discussions on GitHub!

HyperCP
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