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Overview
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ROI1 : Rhine Catchment ROI5 : North Sea
(Rhine & tributary Main)
o Scientific questions
* Quality of Sentinel-6 data (SSH, SWH)
 FFSAR versus UFSAR ROl - Bl
« UFSAR 20 Hz STD (ocog/ocean) vrs UFSAR Samosa+ - palte
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Methodology & Data

Methodology:

S6_NT_STD F08 2020-2023
L1a - L1b, UFSAR 140 Hz - L2 Samosa+
L1a - L1b omega-k FFSAR 140 Hz - L2 Samosa+
L2 Official products 20 Hz (ocog, ocean)
L3 -- time-series

Analysis : L1: signal radargram

L2 versus gauges, ts WSE, SWH (tshydro, virtualpass) - accuracy (STDD)

- bias
Data:
L1A: JASON_CS S6A L1A_ALT HR NTC_F08 from PODAAC 2020.12-2023.01
L2: JASON_CS S6A L2 ALT HR_STD OST NTC_FO08 from PODAAC 2023.01-2023.05
JASON_CS_S6A L2 ALT HR_STD OST NTC_F08 UNVALIDATED
S6A P4 HR STD _NT * * REP_NT from EUMETSAT 2020.12-2022.12
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- 52-'We have four S6A ground-tracks in the Rhine basin. u

The statistics against gauges is computed at the four virtual stationsm
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Fig. 1. STDD and Number of retained obs. per station
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Our preferred location in reach Wiesbaden/Mainz is at the intersection of Sentinel-3 and
Sentinel-6 ground tracks.

River Water Height anomaly [m]

Water Surface Elevation (WSE) TIME SERIES anomaly at Virtual Gauge
] ] ] ] ] ] L ] ] ] ] ] ]
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3 S3A GPOD SAR/SAM+ 80Hz : std/cor/np = 108 mm/0.996/56
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Fig. 2. VG Wiesbaden and MAINZ station (distance more than 10 km)
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Results

Each stations has different characteristics, e.g. regulated level (Ottenheim), width < 100 m N
(Frankfurt), meanders (Dusseldorf). -
STDD 9cm/58np (FFSAR) STDD 29cm/60np -
S$6_111 23263000280311 VS Rhine Mainz S6 120 23267000140561 VS Rhine Ottenheim
35F I I T T T = I T T T T
Gauges Gauges .
3r wresshens FF_SAM+_140Hz: std/corr/np= 0.09m/0.99/58 | 2 seesens: FF_SAM+_140Hz: std/corr/np=0.29m/0.64/60 -
25} «---@- UF_SAM+_140Hz: std/corr/np= 0.11m/0.99/57 | w--@--- UF_SAM+_140Hz: std/corr/np= 0.29m/0.74/61 [ |
e [ I Y W s UF_OCOG__20Hz: std/corrinp= 0.19m/0.98/54 — 15k . UF_OCOG__20Hz: std/corr/np=0.27m/0.68/61 |
T 2F T £ ' :"
> 15k . z "
g E T ] 7
6 1k " 3 - ) g
& H e ,‘ i 8 o5l if - u
w 05} y B iz ] w 49
°r 'i Y}* ' W ‘ o, AL hffﬁ b EV i
0.5 ”l ‘ 1‘*’ N ) ] 'EA ¥ Y n‘“
ak w g i 0.5 £ EH] i -
| L | | ' | 1 1 1 1 1
2021/01 2021/07 2022/01 2022/07 2023/01 2021/01 2021/07 2022/01 2022/07 2023/01
STDD 15cm/56np (FFSAR) STDD 17cm/59np
; S6_035_23261000400301_VS _Rhine_Duesseldorf . S6_196_23264000070311_VS_Main_FrankfurtOsthafen
sk Gauges ] 1.4 T T T T T
wwewe-- FF_SAM+_140Hz: std/corr/np= 0.15m/0.99/56 12k Gauges _
<werteen UF_SAM+_140Hz: std/corr/np= 0.14m/0.99/53 - +t-des FF_SAM+_140Hz: std/corr/np= 0.17m/0.62/59
a0 e UF_OCOG._20Hz: std/corrinp= 0.13m/0.99/45 | L “fr-@ - UF_SAM+_140Hz: std/corr/np= 0.15m/0.74/43 |
.E. 3 _ “tp-=--- UF_OCOG__20Hz: std/corr/np= 0.17m/0.74/28
=T /)\i i E os} )
£ 2f il A - 5 0.6
LA /by K £
w i & f}‘ uaf \6 : iV E A & 04 4
= ot f A ! fx "\ s o2f ‘ |
‘ ¥ m -'; tki % g 0l > B L e o4 H .f 3
¥ .‘:_% f..A o2 % ‘Mﬂf;‘ e \‘ {K ]
2F 1 L L4 1 i ’
2021/01 2021/07 2022/01 2022/07 2023/01 L L
2021/01 2021/07 2022/01 2022/07 2023/01

ROI1: S6A vrs gauges : FFSAR vrs UFSAR 140 Hz & 20 Hz

Fig 3. Time-series validation against in-situ
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Results

MAINZ: Example of a good FFSAR radargram

S6_A111_ffsar 2023/01/14: Radargram 140Hz e SG A111 ffsar 023/01/14 Tracks ,
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Results

MAINZ: Example of a bad FFSAR radargram

S6_A111_ffsar 2022/09/27:Radargram 140Hz 5 S6_A111_ffsar 2022/09/27:Tracks
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What can we do to extract a good value: mask of bright targets

Peak Power [dB]
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MAINZ: some UFSAR radargrams contaminated by bright targets external are REJECTED

S6_111_23263000280311_VS_Rhine_Mainz
1 T 1
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A111 & Port (replica in FFSAR), Missing point in UFSAR 140Hz/20Hz m
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Results

FRANKFURT: some UFSAR radargrams are contaminated by bright targets external to river =
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Results

54°30'N

7'E 8°E 9°E 10°E 11°E
Fig. 6 In-situ data (tg-triangle and GNSS-circle)
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Results

Elbe near gauge Blankenese has two branches outside the main river, difficult for signal
restitution and for comparison of altimetry versus gauges. Here STDD difference is 20-30 cm

WSE anomaly [m]
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ROI2: ELBE FFSAR & UFSAR 140 Hz, UFSAR 20 Hz
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Elbe near gauge Blankenese has two branches outside the main river, could explain lower
agreement between SWOT L2 LR in Blankenese than at other gauges in the Elbe river
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Figure 8: Elbe in Gluckstadt (left) and Blankenese (right)
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Results
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Fig. 9 In-situ data (gauge-triangle)
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Results

Lake Geneva: Example of radargram S6A

S6_A044_ffsar 2021/05/26:Radargram 140Hz
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Fig. 10. Lake Geneva: STDD 8-9 cm, Stable results for all FFSAR/UFSAR
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Results

In Lake Geneva S6A has STDD against gauges of 8 cm for all processing =
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Fig. 10. Lake Geneva: STDD 8-9 cm, Stable results for all FFSAR/UFSAR
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In Lake Geneva S6A STDD against gauges is 2 cm using SWOT L2 LR
With the nadir-altimeter we have :

|
|
STDD 2 cm Sentinel-6 & SWOT karin LR L2 (2km x 2km) :
STDD 5 cm SWOT nadir =
STDD 7 cm Sentinel-3 z
Note that average is above different water regions (the all lake for SWOT-KaRIn) =

Lake Geneva St.Prez gauge | m
SWOT-karin 20Hz: std/cor/np/dist = 18.8 mm/0.994/60/12915 m
SWOT-nadir 20Hz : std/cor/np/dist = 52 mm/0.958/67/13649 m

o O
w
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Figure 11: Lake Geneva STDD in 1-day SWOT Interval comparison against in-situ
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Results

Example of radargram in Baltic Sea
S6_A042_ffsar 2021/11/11:Radargram 140Hz
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Fig. 13. SWH of 20Hz time-series and scatterplot S6A094 with buoy FINO3
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Conclusions

|
» Not Time Constraint (NTC) products evaluated in rivers, lake and coast :
|
» Water Surface Elevation (WSE) in rivers : improved accuracy in Inland =
Water o
» using FFSAR (e.g. STDD 09 cm Mainz, width100 m), more NP =

> using Samosa+

» WSE In large lakes: similar results for UFSAR and FSAR 8 cmm STDD
» WSE in coastal zone: preferred is UFSAR/FFSAR STDD 140 Hz 4-6 cm
» SWH in coastal zone : UFSAR 20 Hz STDD 22 cm

» Higher frequency for products for hydrology than 20Hz official data
» Best results from FFSAR products at 140 Hz
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