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Calibration Activities




Calibration Overview

Aresys is in charge of monitoring Level1b calibrations

corrections since 2011.

Calibration parameters are used by the science processors

and thus require monitoring

The following quality parameters are also monitored:

CAL1 PSLR (peak to side lobe ratio)
CAL1 main lobe -3dB width

CALA1

CAL2
AutoCAL

CAL4

Gain variation and path delay

Pulse-to-pulse amplitude and phase
corrections

LPF correction mask

Gain for each AGC setting
Phase difference for each AGC setting

Phase difference
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Internal Calibration — CAL1 SAR esa
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LPF Correction Mask [dE]

Internal Calibration — CAL2 SAR & CAL4 SARIn &esa
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End-to-end Calibration of CryoSat Interferometer@esa

*  Dedicated ocean roll campaigns every 16 months @ @

Ocean surface across-track slope derived from L1B products exploited for estimating
error on angle of arrival and calibration function

° Foreach STR, the roll bias has been approximated with a linear fitting and sampled
every 6 months due to its slow variation in time

-u.0z

| | | | | | — 01089 £ =n ( G-y ) roll mispointing
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T *The CryoSat interferometer: End-to-end calibration and achievable
performance, Michele Scagliola, Marco Fornari, Jerome Bouffard,
Tommaso Parrinello, 2017
6
=N 4 1= S llill DI = == B b= Il 2 22 E — - L » THE EUROPEAN SPACE AGENCY




End-to-end Calibration of CryoSat Interferometer&©sa
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The CryoSat interferometer performance can be evaluated on the Angle of Arrival residual error after the
application of the phase correction

The end-to-end performance, in terms of accuracy and precision, is stable and below the requirements
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Validation Activities




CryoVex Heritage (2002-present -> 20 years of campaigns!)
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CryoVex Heritage (2002-present) esa

Spring 2019
Dec 2017/Jan 2018
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CryoVEX/CRYOZ2ICE/SILICE 2022
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Credits: H. Skourup (DTU)
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Antarctica Dec 2022: Final CS-2 airborne/ground campaign esa

Antarctica Dec 2022
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Analysis of coincidences Dec 2022 — Jan 2023
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Scientific findings from 20 years of CryoVEx Campaigns @esa

Julian B. T. Scott,’ Peter Nienow,” Douglas Mair,’ Victoria Parry,”|Elizabeth Morris,” and

Duncan J. Wingham™ SPRING 2006
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1) The depth of meltwater percolation and refreezing horizons will impact elevation estimates made
by radar altimeters.

2) The strength of surface and volume reflections change dramatically between spring and autumn and
with high spatial variability across the percolation zone.
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Scientific findings from CryoVEx Campaigns
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Collaborations esa

* 20 years of CryoVex campaigns have demonstrated But above all: 20 years of CryoVEx campaign’s successes

the importance of international collaboration and have only been possible due to the hard work and enthusiasm
their essential role in the continued success of of all the scientists involved!

altimeter missions

« Collaborations have taken the form of: Thank you!!

« Joint flights

AWI Seott Polar Research Institute

Helm, Veit Morris, Liz
Hendricks, Stefan

» Simultaneous ground work and field camps fiet e o s

- Satellite data sharing b o -

 Support accessing the most updated satellite P Mt i s i
ground tracks ki G e

« Logistic support, scientific support, etc ... P —

Demuth, Michael
van Wychen, Wes Nienow, Pete

Laboratoire d'Oceanographie de de la Pefia, Santiago

Villefranche University of New Hampshire
Doble, Martin Fahnestock, Mark
cryosat-z ! NASA Milliman, Tom
67 under-flights, 2010-2019 Satellite ) Stdingr Micha }j“‘“’j“’;‘“"“
Under_ﬂi hts asmunt, Dave agen, Jon Ove
E nvisat 9 McKee, Rick Eiken, Trond
|CEsat Sonntag, John Schuler, Thomas
7 . Krabill, William Ims, Torbjern
under—ﬂlhts, 2002-2012 4 under-ﬂights 2004-2006 NOAA/NESDIS/ORA Lab for Satellite Dunse, Thorben
Sentinel-3A . Altimetry University of Ottawa
McAdoo, David de Jong, Tyler

Norwegian Polar Institute

Gerland, Sebastian
Kohler, Jack
Brandt, Ola
Forsstrom, Sanja
Gjerland, Audun
Granskog, Mats
Goodwin, Harvey
Hansen, Edmond

8 under-flights, . < (=— ICESat-2
Sentinel-3B - 9 under-flights, 2019
1 under-flight, 2019 [OIB] ﬁ In Situ Survey Sites

‘ ~ |_Field Sites /

52 over-flights, 2003-2018

including 11 over CryoVEx sites Renner, Angelika
Térand, Anna
Airborne validation flights over Arctic sea ice conducted by ESA CryoVEx / DTU-Space, Tronstad, SR e

NASA Operation IceBridge and AWI/Polar-5 during the last two decades.

www.star.nesdis.noaa.gov/socd/lsa/Sealce/ArcticAirborneSealceSurveys.php
Credits to S. Farrell (Univ. Maryland)
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Campaigns data archive, DOl and new EarthWave platform

https.//earth.esa.int/eogateway/search?category=Campaigns

Cryovex.org

» THE EUROPEAN SPACE AGENCY

earth online MISSIONS DATA NEWS e EVENTS TOOLS SEE ALL

Q cs2E8)
Show results for: " e N i t To vit Inst CGampaigns uments @ crgosat

 THEMATIC AREA QO® %
Relevance v AlYears v C r O vex
Learn about the ground-based, ship-borne, balloon-borne, and airborne campaigns y
CAMPAIGNS and small satellte field experiments that validate orbiting ESA EO satellites and
suppor

t future mission development.

T Gyosphere ~

T *
I L]
"I Land Surface

The CryoSat \/ali--+*

"1 0ceans ~

w INSTRUMENT TYPE QO® %0 N - .
] Altimeters — rﬁ P
o
T Magnetic Field/Electric Field Instruments T ‘ n

Custom Query Examples

¥ MISSION QO®
The below examples will submit a specific query to the
search page,
s = = which can also be accessed using theQicon.
Tyosat (ryoVEx 2010 CryoVEx 2006 CryoVEx 2003 CryoVEx 2008
] ASIRAS 2014-2018: Northern Hemisphere @
v INSTRUMENT QO® G ASIRAS 2010-2018: EGIG Line, Greenland @

ALS 2011-2018: Greenland @

y - KAREN 2017-2018: Antarctica @

v All CryoVEx campaigns up to Antarctica

2017/2018 available in the ESA archives NetCDF

« Data from 2019 spring and summer will be

esa

Same CryoVex data files as in ESA archives but converted to

16

. DOI’s assigned to all datasets in both platforms
available by next month (June 2022) 9 P
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