National = @.esa
Oceanography Centre CRYOSAT

NATURAL ENVIRONMENT RESEARCH COUNCIL

CryOcean-QCV - quality control/validation for CryoSat-2

FDM Daily Data Quality report for 23/05/2019

Document history

Version Issued Reason for change |Author

1.0r2 24/05/19 Creation F. M. Calafat

This Version

Version 1.0r2 - issued by National Oceanography Centre on 24/05/19

Written by: F. M. Calafat

Checked by: C. Banks

Approved by:

Distribution List

Company Delivered via Names
J Bouffard, EOP-GM
ESA ftp grome : ou, gr Q
Pierre Féménias, EOP-GMQ
P.Cipollini
NOC ft
P H.Snaith

ESA/ESRIN RFQ/3-14139/14/I-LG Date: 24/05/19



CryOcean-QCV FDM Daily Quality Report for National
23/05/2019 Oceanography Centre
c;'esa Version 1.0r2 - 24/05/19 NATURAL ENVIRONMENT RESEARCH COUNCIL

CRYOSAT

FDM DAILY QUALITY ASSESSMENT FOR 23/05/2019

Report issued on 24/05/19

Date and time of the first record: 23 05 2019 00:00:00.480
Date and time of the last record: 23 05 2019 23:59:59.069
Range of complete orbits in present day: 48347 to 48360

orbit_dropout: 69.0% of records over ocean for orbit 48347

orbit_dropout: 75.8% of records over ocean for orbit 48348

orbit_dropout: 77.2% of records over ocean for orbit 48354

large_orbit_bias suspected for orbit 48352

large_orbit_bias suspected for orbit 48353
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1 Data latency

Median latency [min max]: 1.5 hours [0.3 - 5.5]
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Figure 1. Box-and-whiskers plot for the latency showing for each day in last 30-day
window the first and third quartiles (bottom and top of the box), the median (thick black),
the 5% and 95% percentiles (lower and upper whiskers), the mean (blue) and the mean
+1 standard deviation (blue dashed line). The percentage of records delivered within 3
hours is also shown (red, right y-axis). The yellow shading highlights the day analyzed in
this report whereas the horizontal black line denotes the 3 hours threshold.
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Figure 2. Histogram of the data latency for 23/05/2019. The y-axis denotes the number of
files that are made available with a delay of x-hours with respect to the mean time of the
records stored in the file.
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2 Data coverage and completeness

Present in day | Theoretical max. |Percentage (%)
Total 58006 60594 95.7

Oceans and lakes 39717 40341 98.5

Table 1. Number of total (land and ocean/lake) and only ocean/lake records (based on the
surface_type flag) together with their percentage relative to the theoretically expected

number of measurements from the orbits ground tracks accounting for LRM mode mask
for 23/05/2019. Theoretical values are also shown.
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Figure 3. Percentage of 1-Hz records over land and ocean/lake (red) and only over
ocean/lake (blue) relative to the theoretically expected number from the orbits ground
tracks accounting for LRM mode mask for each day in last 30-day window. The black circle
at the end of the time series highlights the day analyzed in this report.
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Total (u=93.7,06=10.6)
Ocean/lake (L =92.6 ,0 = 12.3)

47927 47989 48051 48113 48175 48237 48299 48360
Absolute orbit number

Percentage relative to theory (%)

Figure 4. Percentage of 1-Hz records over land and ocean/lake (red) and only over
ocean/lake (blue) relative to the theoretically expected number from the orbits ground
tracks accounting for LRM mode mask for each orbit in last 30-day window. The yellow
shading highlights the day analyzed in this report. The mean (u) and standard deviation
(o) are also shown.

3 SSH anomaly coverage and validity

3.1. Validity based on flags

Note 3.1: here “flag-valid” refers to those records that have not been flagged as bad by either
the average status flag or the measurement confidence flag.
Number of flag-valid 1-Hz SSH records over oceans and lakes: 39149

Percentage of flag-valid 1-Hz SSH records over oceans and lakes relative to theoretical
maximum: 97.0%
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Figure 5. Geographical distribution of flag-valid 1-Hz SSH anomaly data over oceans and
lakes for 23/05/2019. The statistical values shown in the table refer to the SSH anomaly in
cm and are calculated over all measurements shown in the figure.
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Figure 6. Percentage of flag-valid 1-Hz SSH records over ocean and lakes relative to
theory for each day in last 30-day window. The mean (u) and standard deviation (o) are

also shown.
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Figure 7. Histogram of flag-valid SSH anomaly over oceans and lakes for 23/05/2019. The
mean (u) and standard deviation (o) are also shown. Note that values outside [-50 50] cm
are excluded from the histogram for the sake of readability but not from the computation of

u and o.

3.2. Analysis of measurement noise
20-Hz measurement noise (average std of 20-Hz sample blocks) for the flag-valid SSH

anomaly over oceans and lakes: 8.1 cm
Equivalent 1-Hz measurement noise for the flag-valid SSH anomaly: 1.8 cm

Flag-valid SSH anomaly noise 23/05/2019
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Figure 8. Geographical distribution of flag-valid 20-Hz SSH anomaly measurement noise
over oceans and lakes for 23/05/2019. The statistical values shown in the table refer to the
SSH anomaly noise and are calculated over all measurements shown in the figure.
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Figure 9. 2D histogram showing flag-valid SSH anomaly noise as a function of SWH for
23/05/2019. The black line denotes the median SSH anomaly noise as a function of SWH.

3.3. Validity based on scientific editing criteria

Note 3.2: here “science-valid” refers to the flag-valid SSH records over oceans and lakes that
meet the editing criteria described in Table 2.

Parameter Min Max Percentage
threshold |threshold | edited

SSH anomaly -3m 3m 1.7%

Standard deviation of SSH anomaly Om 0.20m 1.0%

Inverse barometer correction -2m 2m 0.0%

Biased orbit Om Om 15.9%

Wet tropospheric correction -0.5m -0.001 m 0.0%

Dry tropospheric correction -25m -1.9m 0.0%

lonospheric correction -0.4m 0.04m 0.0%
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Sea state bias -0.5m Om 0.1%

Sigma0 7 dB 30 dB 0.2%

Standard deviation of sigma0 0dB 0.23 dB 3.7%

All together - - 19.0%

Table 2. Editing criteria. The biased orbit criteria in the table refers to the orbits highlighted
in the 'Warnings' table at the beginning of this report as being suspicious of suffering from
a significant orbit bias. For such orbits, all records are rejected, hence the 0 m thresholds.
The percentage of rejected flag-valid records (excluding polar regions) for each criteria is

shown.

Number of science-valid 1-Hz SSH records over oceans and lakes: 31696

Percentage of science-valid 1-Hz SSH records over oceans and lakes relative to
theoretical maximum: 78.6%

20-Hz measurement noise (average std of 20-Hz sample blocks) for the science-valid SSH

anomaly: 7.6 cm

Equivalent 1-Hz measurement noise for the science-valid SSH anomaly: 1.7 cm

Science-valid SSH anomaly 23/05/2019
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Figure 10. Geographical distribution of science-valid SSH anomaly data over oceans and
lakes for . The statistical values shown in the table refer to the SSH anomaly in cm and are
calculated over all measurements shown in the figure. Gray circles denote records that
have been rejected based on the editing criteria described in Table 2.
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Figure 11. Histogram of science-valid SSH anomaly over oceans and lakes for
23/05/2019. The mean (u) and standard deviation (o) are also shown. Note that values
outside [-50 50] cm are excluded from the histogram for the sake of readability but not
from the computation of u and o.
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Figure 12. Mean science-valid SSH anomaly (blue dot) and the corresponding standard

deviation (error bar) for each day in last 30-day window. The yellow shading highlights the
day analyzed in this report.
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Figure 13. Average science-valid SSH anomaly noise (blue dot) and the corresponding
standard deviation (error bar) for each day in last 30-day window. The yellow shading
highlights the day analyzed in this report.

3.4. Crossover analysis
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Figure 14. Mean crossover differences (absolute values) for the science-valid SSH
anomaly (blue dot) and the corresponding standard deviation (error bar) for each day in
last 30-day window. Mean crossover differences are calculated daily by averaging all
crossover differences in a day (there are about 12-13 crossovers per day). The difference
at each crossover is computed as the difference between median values over 2-s windows
centered about the crossover. The yellow shading highlights the day analyzed in this
report.

11



23/05/2019 Oceanography Centre

CryOcean-QCV FDM Daily Quality Report for National
c;' esa Version 1.0r2 - 24/05/19 NATURAL ENVIRONMENT RESEARCH COUNCIL

|
CRYOSAT

4 SWH coverage and validity
4.1. Validity based on flags

Note 4.1: here “flag-valid” refers to those records that have not been flagged as bad by either
the average status flag or the measurement confidence flag.

Number of flag-valid 1-Hz SWH records over oceans and lakes: 39087

Percentage of flag-valid 1-Hz SWH records over oceans and lakes relative to theoretical
maximum: 96.9%

Flag-valid SWH 23/05/2019
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Figure 15. Geographical distribution of flag-valid SWH data over oceans and lakes for
23/05/2019. The statistical values shown in the table refer to the SWH in m and are
calculated over all measurements shown in the figure.
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Figure 16. Percentage of flag-valid 1-Hz SWH records over ocean and lakes relative to
theory for each day in last 30-day window. The mean (u) and standard deviation (o) are

also shown.

Figure 17. Histogram of flag-valid SWH over oceans and lakes for 23/05/2019. The mean
(w) and standard deviation (o) are also shown. Note that values larger than 12 m are
excluded from the histogram for the sake of readability but not from the computation of u

and o.

4.2. Analysis of measurement noise

20-Hz measurement noise (average std of 20-Hz sample blocks) for the flag-valid SWH
over oceans and lakes: 52.0 cm

Equivalent 1-Hz measurement noise for the flag-valid SWH: 11.6 cm
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Figure 18. Geographical distribution of flag-valid 20-Hz SWH measurement noise over
oceans and lakes for 23/05/2019. The statistical values shown in the table refer to the
SWH noise and are calculated over all measurements shown in the figure.

4.3. Validity based on scientific editing criteria

Note 4.2: here “science-valid” refers to the flag-valid SWH records over oceans and lakes that
meet the editing criteria described in Table 3.

Parameter Min Max Percentage
threshold |threshold |edited

SWH Om 15m 0.0%

Standard deviation of SWH (1-Hz block) Om 1m 1.2%

All together - - 1.2%

Table 3. Editing criteria. The percentage of rejected flag-valid records (excluding polar
regions) for each criteria is shown.

Number of science-valid 1-Hz SWH records over oceans and lakes: 38628

Percentage of science-valid 1-Hz SWH records over oceans and lakes relative to
theoretical maximum: 95.8%

20-Hz measurement noise (average std of 20-Hz sample blocks) for the science-valid
SWH: 49.9 cm

Equivalent 1-Hz measurement noise for the science-valid SWH: 11.1 cm
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Science-valid SWH 23/05/2019
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Figure 19. Geographical distribution of science-valid SWH data over oceans and lakes for
23/05/2019. The statistical values shown in the table refer to the SWH in m and are
calculated over all measurements shown in the figure. Gray circles denote records that
have been rejected based on the editing criteria described in Table 3.
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Figure 20. Histogram of science-valid SWH over oceans and lakes for 23/05/2019. The
mean (u) and standard deviation (o) are also shown. Note that values larger than 12 m are
excluded from the histogram for the sake of readability but not from the computation of u
and o.
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Figure 21. Box-and-whiskers plot for the science-valid SWH showing for each day in last
30-day window the first and third quartiles (bottom and top of the box), the median (thick
black), the 5% and 95% percentiles (lower and upper whiskers), and the mean (blue). The
yellow shading highlights the day analyzed in this report.
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Figure 22. Average science-valid SWH noise (blue dot) and the corresponding standard
deviation (error bar) for each day in last 30-day window. The yellow shading highlights the
day analyzed in this report.
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5 Sigma0 coverage and validity

5.1. Validity based on flags

Note 5.1: here “flag-valid” refers to those records that have not been flagged as bad by either
the average status flag or the measurement confidence flag.

FDM Daily Quality Report for

CryOcean-QCV

CRYOSAT

Number of flag-valid 1-Hz sigma0 records over oceans and lakes: 39260

Percentage of flag-valid 1-Hz sigmaO records over oceans and lakes relative to theoretical
maximum: 97.3%

Flag-valid Sigma0 23/05/2019
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Figure 23. Geographical distribution of flag-valid sigma0O data over oceans and lakes for
23/05/2019. The statistical values shown in the table refer to the sigma0O in dB and are
calculated over all measurements shown in the figure.
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Figure 24. Percentage of flag-valid 1-Hz sigmaO records over ocean and lakes relative to
theory for each day in last 30-day window. The mean (u) and standard deviation (o) are
also shown.
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Figure 25. Histogram of flag-valid sigmaO over oceans and lakes for 23/05/2019. The
mean (u) and standard deviation (o) are also shown. Note that values outside [4 20] dB

are excluded from the histogram for the sake of readability but not from the computation of
u and o.

5.2. Analysis of measurement noise

20-Hz measurement noise (average std of 20-Hz sample blocks) for the flag-valid sigmaO
over oceans and lakes: 11.2 102 dB

Equivalent 1-Hz measurement noise for the flag-valid sigma0: 2.5 102 dB

18



Oceanography Centre 23/05/2019 _
Version 1.0r2 - 24/05/19 F—3 c; esa

NATURAL ENVIRONMENT RESEARCH COUNCIL

@ National FDM Daily Quality Report for CryOcean-QCV

CRYOSAT

Flag-valid sigma0 noise 23/05/2019

90°N 18
‘e
: “ g o 116
60 NE. L e g
o 1% ] | 3y ¥ 14 ©
30'N| " | 2 (8
Yy i R G R OE ¥8,_ ¢ EF 112 @
0 gﬁg f Si ¥ g ° e g : ;‘;g 8
¥ ; 1 ANRRAY B 3
B - f B0 ¢ 80 RF B REf HF LE 2
=8 iy 08 s 1 | a . s g f”
e0's|§% JV f{ §§ °°F ¥ ¥ ¥ ¥ ¥ § Ji
Hs P18
p5 |p25| median| p75 | p95 [mean| std I
o 6.9|8.4 9.6 11.0]19.0111.2]94
90 S 0 0 s 0 s o 6
180 W 120 W 60 W 0 60 E 120 E 180 E

Figure 26. Geographical distribution of flag-valid 20-Hz sigma0O measurement noise over
oceans and lakes for 23/05/2019. The statistical values shown in the table refer to the
sigmaO noise and are calculated over all measurements shown in the figure.

5.3. Validity based on scientific editing criteria

Note 5.2: here “science-valid” refers to the flag-valid sigma0 records over oceans and lakes that
meet the editing criteria described in Table 4.

Parameter Min Max Percentage
threshold |threshold |edited

Sigma0 7dB 30 dB 0.2%

Standard deviation of Sigma0 (1-Hz block) |0 dB 0.23 dB 3.7%

All together - - 3.8%

Table 4. Editing criteria. The percentage of rejected flag-valid records (excluding polar
regions) for each criteria is shown.

Number of science-valid 1-Hz sigma0 records over oceans and lakes: 37754
Percentage of science-valid 1-Hz sigmaO records over oceans and lakes relative to
theoretical maximum: 93.6%
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20-Hz measurement noise (average std of 20-Hz sample blocks) for the science-valid

sigma0: 9.9 102 dB

Equivalent 1-Hz measurement noise for the science-valid sigma0: 2.2 102 dB

Science-valid Sigma0 23/05/2019
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Figure 27. Geographical distribution of science-valid sigmaO data over oceans and lakes
for 23/05/2019. The statistical values shown in the table refer to the sigmaO in dB and are
calculated over all measurements shown in the figure. Gray circles denote records that
have been rejected based on the editing criteria described in Table 4.
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Figure 28. Histogram of science-valid sigmaO over oceans and lakes for 23/05/2019. The
mean (u) and standard deviation (o) are also shown. Note that values outside [4 20] dB
are excluded from the histogram for the sake of readability but not from the computation of
u and o.
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Figure 29. Box-and-whiskers plot for science-valid sigmaO showing for each day in last
30-day window the first and third quartiles (bottom and top of the box), the median (thick
black), the 5% and 95% percentiles (lower and upper whiskers), and the mean (blue). The
yellow shading highlights the day analyzed in this report.
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Figure 30. Average science-valid sigma0 noise (blue dot) and the corresponding standard

deviation (error bar) for each day in last 30-day window. The yellow shading highlights the
day analyzed in this report.

6 Altimeter wind speed coverage and validity
6.1. Validity based on flags

Note 6.1: here “flag-valid” refers to those records that have not been flagged as bad by either
the average status flag or the measurement confidence flag.

Number of flag-valid 1-Hz wind records over oceans and lakes: 39661

Percentage of flag-valid 1-Hz wind records over oceans and lakes relative to theoretical
maximum: 98.3%
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Figure 31. Geographical distribution of flag-valid wind data over oceans and lakes for
23/05/2019. The statistical values shown in the table refer to the wind in m/s and are
calculated over all measurements shown in the figure.
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Figure 32. Percentage of flag-valid 1-Hz wind records over ocean and lakes relative to
theory for each day in last 30-day window. The mean (u) and standard deviation (o) are
also shown.
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Figure 33. Histogram of flag-valid wind over oceans and lakes for 23/05/2019. The mean
(w) and standard deviation (o) are also shown. Note that values larger than 24 m/s are
excluded from the histogram for the sake of readability but not from the computation of u
and o.

6.2. Validity based on scientific editing criteria

Note 6.2: here “science-valid” refers to the flag-valid wind records over oceans and lakes that
meet the editing criteria described in Table 5.

Parameter Min Max Percentage
threshold |threshold |edited

Altimeter wind speed 0m/s 30 m/s 0.0%

Table 5. Editing criteria. The percentage of rejected flag-valid records (excluding polar
regions) for each criteria is shown.

Number of science-valid 1-Hz wind records over oceans and lakes: 39661

Percentage of science-valid 1-Hz wind records over oceans and lakes relative to
theoretical maximum: 98.3%
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Figure 34. Geographical distribution of science-valid wind data over oceans and lakes for
23/05/2019. The statistical values shown in the table refer to the wind in m/s and are
calculated over all measurements shown in the figure. Gray circles denote records that
have been rejected based on the editing criteria described in Table 5.
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Figure 35. Histogram of science-valid wind over oceans and lakes for 23/05/2019. The
mean (u) and standard deviation (o) are also shown. Note that values larger than 24 m/s
are excluded from the histogram for the sake of readability but not from the computation of

u and o.
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Figure 36. Box-and-whiskers plot for the science-valid wind showing for each day in last
30-day window the first and third quartiles (bottom and top of the box), the median (thick
black), the 5% and 95% percentiles (lower and upper whiskers), and the mean (blue). The
yellow shading highlights the day analyzed in this report.

7 Mispointing coverage and validity

Note 7.1: here “flag-valid” refers to those records that have not been flagged as bad by either
the average status flag or the measurement confidence flag.

Number of flag-valid 1-Hz mispointing records over oceans and lakes: 39717

Percentage of flag-valid 1-Hz mispointing records over oceans and lakes relative to
theoretical maximum: 98.5%
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Figure 37. Geographical distribution of flag-valid mispointing data over oceans and lakes
for 23/05/2019. The statistical values shown in the table refer to the mispointing in 102
deg? and are calculated over all measurements shown in the figure.
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Figure 38. Percentage of flag-valid 1-Hz mispointing records over ocean and lakes relative
to theory for each day in last 30-day window. The mean (u) and standard deviation (o) are
also shown.
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Figure 39. Histogram of flag-valid mispointing over oceans and lakes for 23/05/2019. The
mean (u) and standard deviation (o) are also shown. Note that values larger than 6 1072
deg ? are excluded from the histogram for the sake of readability but not from the
computation of w and o.
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Figure 40. Box-and-whiskers plot for flag-valid mispointing showing for each day in last
30-day window the first and third quartiles (bottom and top of the box), the median (thick
black), the 5% and 95% percentiles (lower and upper whiskers), and the mean (blue). The
yellow shading highlights the day analyzed in this report.

28



National FDM Daily Quality Report for CryOcean-QCV

Oceanography Centre 23/05/2019

NATURAL ENVIRONMENT RESEARCH COUNCIL Version 1.0r2 - 24/05/19 % @' esa
CRYOSAT

APPENDIX A

In this appendix we briefly describe the meaning of the warning codes summarized in page
2 of the document.

latency_fail: this warning is issued whenever one or more data files for the day
analysed in this report are made available with a delay of more than 6.4 hours with
respect to the mean time of the records stored in the file. The 6.4 hours refers to the
median latency + 1.48*3*MAD(latency) over a 1-year period. MAD: median absolute
deviation.

latency _mean_high: this warning is issued whenever the mean of the latencies over
all data files for the day analyzed in this report is larger than 3 hours.
ocean_dropout: this warning is issued whenever the percentage of 1-Hz records
over ocean and lakes relative to the theoretically expected number per day is smaller
than 80% for the day analyzed in this report.

orbit_dropout: this warning refers to individual orbits and is issued whenever the
percentage of 1-Hz records over oceans and lakes relative to the theoretically
expected number per orbit is smaller than 80% for one or more orbits for the day
analyzed in this report.

large_orbit_bias: this warning refers to individual orbits and is issued whenever
there are more than 100 flag-valid records with a SSH anomaly larger than =90 cm.

iono_missing: the whole ionospheric correction is missing for the day analyzed in
this report.

dry_missing: the whole dry tropospheric correction is missing for the day analyzed
in this report.

wet_missing: the whole wet tropospheric correction is missing for the day analyzed
in this report.

atm_missing: the whole atmospheric (both IB and DAC) correction is missing for the
day analyzed in this report.

ssb_missing: the whole sea state bias correction is missing for the day analyzed in
this report.

(end of Document)
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