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The Microwave Radiometer MWR observation characteristics Towards multi-mission TCWV and WTC
, , , , . o . , , data records
= Microwave Radiometer (MWR): The MWR is an important * Near-nadir pointing passive microwave radiometer
component of ocean surface topography (altimetry) onboard sun-synchronous, near-polar orbiting = 30+ Years Global Coverage: Near-continuous
missions platforms: ERS-1/2, Envisat, and Sentinel-3A/B MWR observations since 19é1 interrupted by
. . : . . one 4-year gap (2012-2016)
= Wet Tropospheric Correction (WTC): MWR observations = Measures TOA brightness temperatures in two bands:
are used to calculate the path delay caused by : :
. * Future-Proof Dataset: Sentinel-3 MWR observations
humidity for simultaneous altimeter observations — 23.8 GHz (K-band): =>» Water vapour extending beyond 2030
- . — 36.5 GHz (Ka-band): =>» Liquid water
: Se? ?urface Helght ?55“) Accura?y: AccuTate LlULS R .. = Instrument Evolution: Design principle stable, but
critical for achieving the quality requirements for = Characteristics: performance improvements from ERS-1 to Sentinel-3

SSH retrievals

— Footprint diameter: ~20 km )
= Data Record Potential: Enables long-term, accurate

= Total Column Water Vapor (TCWV): Additionally, the — Along-track sampling: ~1 km spacing at 7 Hz TCWV/WTC data records
MWR provides high-accuracy retrievals of the

atmospheric TCWV above the ice-free global ocean — Radiometric accuracy: ~3 K
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Timeline of modern
radar altimetry
missions

= Operates day and night under clear-sky and cloudy
conditions
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MWR Instrument onboard Sentinel-3 (Credit: ESA)
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Status Quo How good is the retrieval? There’s always room for improvement..

= Dual Retrieval Approach: = TCWV as a proxy for WTC = LO® to L1B Processing
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— Operational: ANN-based; efficient, limited | _
uncertainty characterization " s e i TCWV: GNSS/IFS vs. 1DVAR/ANN

TCWV: GNSS vs. 1DVAR = Retrieval in coastal areas
= FDR4ALT (ESA, https://www.fdr4alt.org/): e e — I
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= AMTROC (EUMETSAT, https://www.eumetsat.int/AMTROC):

= Retrieval intercomparison = Synergistic approaches
— ANN: Internal product, not distributed EMIR V1 i G ormat, . iy 220 8 007
90°N __ _ TCWV-[kg/m?]T O ' ' '

. 60°N R e EMiR (FDR4ALT 1DVAR g i . e :
1DVAR. S 3A -Fr‘om 2@16/@? tO 2@21/@4, S 3B -Fr‘om 30"[\: pr‘edecessor‘) TCWV bias, % E‘EES TCWV = E{cosgobsln ng_T:::]—AK} E30~ _:
2018/05 to 2021/04, available upon request 200 relative to the 22-member g i : | i

60°S ensemble mean for the $ i S E
gw?gfizmwe&w'0° BWEIZWEimV period 2005/61-2009/12 Mwm; Use MWR to feed SLSTR 2 N
A2 _13:2 :90 _.EO - 3 --0 9?_?-.120 ..150 60.0 ATCWV (kg/m?) [2]' e . | W SpLit_WindOW retrieval. = " Lauce (09 N -
R ) A L — T r— : : : :
I525 -0 -8 -6 -4 -2 0 2 4 6 8 10 1DVAR MWR TCW\/,' B/W.' SLSTR AT Green: MWR, OrangE/red. SLSTR
Average TCWV
= 45.0 ; C _ ) )
T dertived from * ASSH variance at cross-overs = Sea surface roughness characterisation
| 13752 Sentinel-3A/B MWR e varanee (W1 14 . )
(0] . A SSH variance W")FO_ 1 lE\g‘a\r -DyVYT plrm_sst_gam
Obser‘vatlons OI" o .ﬁ-‘_\_;ﬂ k ) : WTC difference (algo - ECWMF) against WTC
_3035‘ the period Janigry Geographical distribution _Eﬁ?ﬁﬁ*- ﬁ% ~ 2 Sid
s to March 202. T TS G el e 3 Adding the 18.7 GHz
W Source: AMTROC+ in the variance of ASSH L BT j%ﬁ?h A | gl s | channel (e.g., Sentinel-6)
= 15.0 Validation Report. between 1DVAR and ANN for AN AT e e N = improves WTC retrieval as
AN IES LAY E P T T . Sentinel-3B. Green: 1DVAR TN, TR f. 7 compared to the two
_ e?f P e I ' better, red: ANN better. : channel (23.8 and 36.5
e e i sas 0.0 40 -1s -10 -05 00 0.5 10 1.5 2.0 Ll * " anTU(mlzs * » “
150 -120 90 60 30 0 30 60 90 120 150 03 el 413 e’ sl TR ST GHz) approaches.
References Vision Acknowledgements
[1] Bennartz, R., et al., 2017: An intercalibrated dataset of total column water . _ S . The FDR4ALT activities (https://www.fdrd4alt.org/) are funded by ESA in the
vapour and wet tropospheric correction based on MWR onboard ERS-1, ERS-2, and To establish an MWR bas?d multi-mission data r‘e?or‘d context of the Long-Term Data Preservation (LTDP+) program.
Envisat. DOI: 10.5194/amt-10-1387-2017. of WTC and TCWV, harmonised, gap-free and offering L ,
. . . The AMTROC activities (https://www.eumetsat.int/AMTROC) were funded by EUMETSAT
[2] Trent, T., et al., 2024: Evaluation of total column water vapour products high quality also in coastal areas. in the context of the Sentinel-3 Science Studies program.
from satellite observations and reanalyses within the GEWEX Water Vapor . o o _ . .
Assessment. DOI: 10.5194/acp-24-9667-2024. * Use reprocessed FDR4ALT V2 as foundation (1991-2012) Initial conditions required as input to the 1DVAR retrieval are taken from

ERA-5 provided by ECMWF [4].
[3] Fell, F., et al., in prep.: Improving geolocation and footprint
characterisation of spaceborne passive microwave radiometers using coastal

crossings. = Close the 2012-2016 gap (AltiKa, HY-2A) Contact
[4] Hersbach, H., et al., 2020: The ERA5 global reanalysis. DOI:

10.1002/9qj.3803. fell@informus.de

= Add Sentinel-3 observations (2016-now and beyond)
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