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CryoSat Ocean Products

Since 2014 ESA has been generating and distributing CryoSat Ocean
Products (COP) from a dedicated ocean processor:
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CryoSat Ocean Products

Available for registered users from the CryoSat dissemination server
ftp://science-pds.cryosat.esa.int . Register at eohelp@esa.int

NOC doing extensive scientific control and validation, including:

» Data flow (latency)

SSH/SWH/sigmaO/wind speed/mispointing coverage and validity
SSH Crossover analysis

SWH coverage and validity

Validation against in situ measurements and models
» Absolute validation of GOP SSH against selected tide gauges
» Validation of GOP SSH anomaly against tide gauges
» Validation of GOP SWH and wind speed against buoy data
« Validation of GOP SWH against WaveWatch Ill model data
» Validation of GOP derived geostrophic velocities

» Comparison of GOP SSH anomaly with the steric heights derived from temperature and
salinity ARGO profiles

Validation against Jason-2, Jason-3
Global Mean Sea Level time series
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Aim of this talk

lllustrate some results of the validation
Show that the GOP data are of good quality for oceanography

« ...and they are getting even better — products from the new ‘baselineC’ ocean processor
will be distributed end of October 2017 (see also poster CVL 016 by Raynal et al) to
include SAR and SARIn

Discuss some peculiar results for the Global and regional MSL

Calafat et al., 2017

Remote Sensing of Environenent 151 (2007) V31- 144

Contents lists available at ScienceDirect

Remote Sensing of Environment

journal homepage: www.alsevier.com/locata/rse
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Daily and monthly
reports available
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https://earth.esa.int/web/sppa/mission-performance/esa-
missions/cryosat/quality-control-reports/ocean-product-
quality-reports
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- CryoSat Ocean Product Quallnr Manitoring:
Methodology Description

PO 4 e ] B eREEA O P B Ay RN 1 DL e N F By 0
..-.n,.:;.. [P ppitape

=

.P‘:l'.-'
Gt [ o 0 o4 O DNVET o R 11 12 BANE 1

DHBNIrNmD N
Srp O 003 54 58 D6 BF 08 -

ln'nuuuihlrruumnﬂbna-nhnm
b SIREUNHENTNEE N EOMEET DSOS N ER DN
W SEAMENENSENTEOHENTNUREANEAT A YR
e O Y O SO OF D O RO T ED RAUE TE T B TR D P 09 IO N 2T W
ey QRO O O [N OF OF O RO 1T T ER B VR T 0T 6ROV B B R N O NPT R N 3
A HRNMARIT HUENR  MEETRTENNIENERDEER D
Mew (TR B 0N B T O 00 R0 11 I )RRV IT R TR D B B BN N T A 3
o AAREEARIIEETNTUUMEWETETORIDNART N

s AEOMANPFHRSEHREUMERITEARONHEDNS NI RY I

e B - g i e OH St A SR B O S A e S
retrayen -\.l r'\.'A. \ g \{'\! :l'\r/#{ o P IH-' DT # DA Dy
i

- CryoSat-2 IOP Daily Quality Reports

w1 i F ol

2097
B O o B e R R e et
Sr3
LE]

29 3¢ 35 3 BP0 39 30 4
nﬂﬂlﬂl W.-T#HTIP&ll-itﬂtfllnﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂh
{5100 2% 0 O 00 N Y I RS LS M T R P I S T M
HEMMESNTEEN N IR E D NE N
MENANENERINTHRMEARTHEYENEDEINITE RN
gEmEENTNEN A AN ER AN EaNARTe DN
MMM - ErNAN I TN AN EaNA NN
DY OO D O R ETED R VR VT R VRO BT I T
FHEOEAETEEEN RN BETEMRRENEDNE RN
EEE NN S MR EEN R DS NI ERRE

Jam
My
hpr

by
Fen

dun

- CryoSat-2 GOP Ocean Product Monthly Quality
Reports
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GOP Data Latency July 2017

35} |' - ' | ' : ", 1100
34} f 1200
I 180
& | 1000 1 L

—

800 -

600 -
400 1
200 - I

26 27 28 29 30 31 32 33 34 35 36
Latency (days)

% delivered within 30 days

¥

4. National /
Oceanography Centre » : == SCIENCE OF THE
/il > UK | ENVIRONMENT

_// NATURAL ENVIRONMENT RESEARCH COUNCIL




GOP 20-Hz SSHA noise

July 2017
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Crossover Analysis
July 2017

Science-valid crossover differences Jul-2017
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Absolute validation of GOP SSH against
selected tide gauges

Location of tide gauge stations used in the validation
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Validation of GOP SSHA against tide gauges
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Validation of GOP SSHA against tide gauges

Apr 2014 to July 2017
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Validation of GOP SSHA against tide gauges

Chatham Island TG

Tide gauge

Apr 2014 to July 2017

SSHA CryoSat-2
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Comparison of GOP SSH anomaly with the steric heights derived from
temperature and salinity ARGO profiles Apr 2014 to July 2017
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Comparison of GOP SSH anomaly with
the steric heights derived from
temperature and salinity ARGO profiles
Apr 2014 to April 2016
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Fig. 9. Maps showing the correlation between S5HAs and Argo-derived steric heights over
the period April 2014 to April 2016 for: (a) C2 GOP; (b) C2 RADS: and (c) J2. Black dots
denote non-significant correlation at the 95% confidence level. The median correlation
as a function of latitude is also shown in (d),

Calafat et al., 2017
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Validation agalnst Jason 2 September 2016
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Validation against Jason-2 September 2016
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Validation agalnst Jason-2 September 2016
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Validation against Jason-2 and -3 Sept 2016
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Validation against Jason-2 and -3 Sept 2016
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Validation against Jason-2 September 2016
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SSHA July 2017

Science-valid SSH anomaly Jul-2017
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SSHA Noise July 2017

Science-valid SSH anomaly noise Jul-2017
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SWH July 2017

Science-valid SWH Jul-2017
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SWH Noise July 2017

Science-valid SWH noise Jul-2017
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Sigma0 July 2017

Science-valid Sigma0 Jul-2017
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Building a L3 SSHA Product

Spatial and temporal averaging
Weighted using product of normalised weights in space & time

:

I
I
I
I
!
~EWHM... :
I
l
I
I

* RRoD is Rossby Radius of deformation from Chelton et él (1998)
WWW-pO.coas.oregonstate.edu/research/po/research/rossby radius/
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GOP SSHA L3 movie
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GOP SSHA L3 movie
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Global Mean Sea Level Anomaly
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Figure 127. Global mean sea level (latitude < 65°) from GOP CryoSat-2 (grey) together
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with that derived from OSTM/Jason-2 at the University of Colorado (red) and GSFC (blue).
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Global Mean Sea Level Anomaly
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Global Mean Sea Level Anomaly
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Global Mean Sea Level Anomaly
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Regional Mean Sea Level Anomaly
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Regional Mean Sea Level Anomaly
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Regional Mean Sea Level Anomaly
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Regional Mean Sea Level Anomaly

Equatorial Pacific
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Regional Mean Sea Level Anomaly
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Regional Mean Sea Level Anomaly
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Global Mean Sea Level Anomaly
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Figure 127. Global mean sea level (latitude < 65°) from GOP CryoSat-2 (grey) together
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with that derived from OSTM/Jason-2 at the University of Colorado (red) and GSFC (blue).
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Evolution to Baseline C
CryoSat Baseline-C Ocean Products

Specification Measured

Types Main Parameters Latency FMT (uncertainty) in Baseline B
«  Coherently multi-
looked echoes (SAR, - Sea Level “
SARin LRM Anomaly
SARiIn) SR NOP (3 hours) (20Hz) None in e
Lib |* Averaged Waveform IOP (3 days) | NetCDF initial MRD / i
Power (LRM, PLRM) | PLRM GOP(30 days) Rival Envisat | < 0.5 mm/vr
i . SARIN
. Full engineering
corrections applied - Significant
wave height: v
* Sea Level Anomaly None in initial
MRD / Rival < 1.2 m std
: :E:thant Wave | gm NOP (3 hours) Envisat TS e
L2 SAR IOP (3 days) NetCDE
P2p . Wind Speed PLRM GDP(BO dﬁ?ﬁ) e e Wind speed:
»  Geophysical PSAR F?,:feli;;}:!
corrections provided initia
: i i < 4 m/s std
but not applied Updated corrections Rival Envisat /s std,

Content and format more
A Nadonat aligned with S-3
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Summary

CryoSat Ocean Products available since April 2014 from ESA, then
reprocessed from start of the mission — 7 years of data.

Good performance in terms of noise, validate well against TGs and
ARGO, compares well with Jason products

Suitable to be used for an independent look at ocean processes
Ongoing evolution to BaselineC — including SAR and SARIn

CryoSat Ocean Products nicely complement the ocean altimetry
record from repeat-orbit missions

cipo@noc.ac.uk
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