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Calibration Activities 
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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

Calibration Correction SIRAL Mode Strategy Frequenc
y

CAL1 Gain variation and path delay LRM/SAR/SARIn Based on zone:  over Asia 1-2/day
Pulse-to-pulse amplitude and phase
corrections

SAR/SARIn

CAL2 LPF correction mask SAR/SARIn Based on frequency 2/month

AutoCAL Gain for each AGC setting SAR/SARIn Based on zone:  over 
Sahara

1-2/day
Phase difference for each AGC setting SARIn

CAL4 Phase difference SARIn Based on frequency 1/second
ADC Autocal ADC phase difference corrections SARIn Based on frequency 1/month

CAL1
AutoCAL

Operational since 1/3/2011
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Internal Calibration – CAL1 SAR 

4 mm 2 dB

0.75 mm

Requirement on -3dB width:
0.394 m < -3dB width < 0.436 

m
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0.05 rad

Internal Calibration – CAL2 SAR & CAL4 SARIn
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End-to-end Calibration of CryoSat Interferometer
MSS
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Interferometer
Calibration tool*

L1B
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angle of first arrival
from L1b phase

difference

roll mispointing
from startracker

End-to-end performance: 
accuracy and precision

• 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

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

*The CryoSat interferometer: End-to-end calibration and achievable
performance, Michele Scagliola, Marco Fornari, Jerome Bouffard,
Tommaso Parrinello, 2017
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End-to-end Calibration of CryoSat Interferometer
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End-to-end requirement
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End-to-end requirement

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

2003

2002

2006
2011

2012

2014 2016 Spring
2016 Fall

2017

With Ka-BandKu & laser



10

Summer 2019

CryoVex Heritage (2002-present)
Dec 2017/Jan 2018

Spring 2019

MOSAIC: Sept 2019-Sept 2020
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CryoVEx/CRYO2ICE/SILICE 2022

Baffin Bay:
CryoSat-2
ICESat-2
AltiKa
Sentinel-3 A & B

Station Nord

EGIGVortex.IO LOCEAN
Credits: H. Skourup (DTU)
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Antarctica Dec 2022: Final CS-2 airborne/ground campaign

BAS: DEFIANT (Drivers and Effects of
Fluctuations in sea Ice in the ANTarctic)

Antarctica Dec 2022
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Analysis of coincidences Dec 2022 – Jan 2023

Credits: J. Sanchez (ESA)
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1795 m 1942 m 2050 m 2350 m

SPRING 2006

Scott et al, GRL, 2006

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.

Scientific findings from 20 years of CryoVEx Campaigns
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Scientific findings from CryoVEx Campaigns

• Ka-Ku is less than the expected snow depth
• Depends on snow conditions and choice of re-tracker 

CryoVEx 2017 Arctic

Credits to H. Skourup (DTU)

Credits to L. Sandberg  (DTU)

Lincoln Sea (MYI)
March 24, 2017

Baffin Bay (FYI)
March 31, 2017

KAREN
ASIRAS

Lincoln SeaBaffin BayAll Flights

• Over (thin) snow layer on FYI,
KAREN and ASIRAS freeboard are
similar

• Snow layer on MYI, KAREN exceeds
ASIRAS freeboard by ~19 cm

• Difference between KAREN and
ASIRAS freeboard does not seem to
represent the full snow depth over
MYI in the Lincoln Sea (~ 28 cm), if
OIB snow depth is considered as the
reference.

Credits to R. Ricker (AWI/ NORCE)

Credits to C. Haas(AWI)

• Disappearance of 
extensive thick MYI in 
the Arctic

Laxon et al., 2013
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Hendricks, et al. (2010) 

Willatt, et al. (2011) 

• Bay of Bothnia -> bare ice 
case the air/ice interface 
is the dominant scattering 
surface

• CryoVEx -> a mixture, 
temperature very likely 
affected where the returns 
were coming from



15

Collaborations

Credits to S. Farrell (Univ. Maryland)
www.star.nesdis.noaa.gov/socd/lsa/SeaIce/ArcticAirborneSeaIceSurveys.php 

• 20 years of CryoVex campaigns have demonstrated
the importance of international collaboration and
their essential role in the continued success of
altimeter missions

• Collaborations have taken the form of:
• Joint flights
• Simultaneous ground work and field camps
• Satellite data sharing
• Support accessing the most updated satellite

ground tracks
• Logistic support, scientific support, etc …

But above all: 20 years of CryoVEx campaign’s successes 
have only been possible due to the hard work and enthusiasm 
of all the scientists involved! 

Thank you!!
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Campaigns data archive, DOI and new EarthWave platform

 All CryoVEx campaigns up to Antarctica
2017/2018 available in the ESA archives

• Data from 2019 spring and summer will be
available by next month (June 2022)

 Same CryoVex data files as in ESA archives but converted to
NetCDF

Cryovex.org 

DOI’s assigned to all datasets in both platforms
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