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SMOS/SMAP update

« SMOS and SMAP Tbs continue to be monitored against NWP
background

— Automatic alerts recently implemented

— Useful for picking up new RFI sources/data anomalies

« SMOS NN product assimilated into SEKF

— ~16% of observations are rejected (mainly from fg_depar check)

— Reduced to ~12% with adaptive bias correction (planned for 50r1)

B 1

— Retraining required for new 49r1 land surface climatology and re-processed R
SMOS (2024) : omia

* Future plans

— Develop improved observation operator within CERISE

— Exploit finer discretization of soil model in 50r1/2

— Revisit Tb assimilation using improved observation operator
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SMOS multi-year monitoring
* Monitor latest re-processed v724 SMOS L1C Tbs against stable ERAS5 reference from 2010 to 2021

First-guess departure statistics for SMOS h polarisation 40 incidence angle
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» Key take aways for Tb assimilation:
— Improved RFI screening ( v blue)
— Newly developed bias correction performs consistently (green v )
— Data quality is consistent over entire lifetime (after RFI screening) — potential assimilation into future reanalyses
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Rescaling observed VOD to model LAI
» Using satellite VOD observations due to their temporal frequency
and insensitivity to clouds
* VOD observations from SMOS (L-band) and AMSR2 (C-, X-band)
— Basic quality control applied (e.g. RFI, mountains, wetlands)
— Reformatted into Tco1279 GRIB files for ingestion into offline LDAS
— Using observations from 2016-2021

* Model LAl taken from monthly CONFESS files (based on CGLS
dataset):

— LAl for high and low vegetation considered separately
* Computed CDF-matching parameters to rescale VOD to LAI:
— 2016-2017 data used for rescaling (validated on 2018-2019)

— Produced monthly CDF-matching parameter files for all combinations of
VOD band and low/high LAl = 72 sets of params
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SMOS L-VOD

2D histogram of LAI (low) v L-VOD - corr 0.718

ECMWEF LAl (low)

2D histogram of LAI (low) v rescaled L-VOD - corr 0.967

Rescaled SMOS L-VOD
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stpw(@ac6-101:PreplFS [1.9.4-13] (Defaults branch /etc/ecmwf/nfs/dh2_perm_a/stpw/git/ifs-defaults/stpw_CY48R1.0_offline_vod _lai_assim) (0.. - O X

window File Options Help

Assimilating VOD to analyse LAl

o [JID i0kf
o 31D i0n7
¢ [=ID idov
¢ BTy surface
@ Descri ption

@ offline Surface Model
@ Submit options

« Changes to offline LDAS to:
Ingest VOD observations (L, C and X-band separately)

@ Compiler options, debugging
— @ Copy history
@ External Package Versions
Numerical Precision
@ offline Surface Analysis
36 47r3
36 47r2
3 47rl
a6 46rl
3 45rl
3 43r3
3 43r1
s 42r1
36 41r2

Perform rescaling, using pre-computed CDF-matching params

Extend control vector to include LAI (high and low)

@ Git repos/tags, ECCODES config,
@ Initial data, mars/ecfile, dates ...

@ Accounting, system properties
@ Add your own Variables, Namelis|

@ Memory,processors and stack re
] |
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48rl fidov/surface/OfflineSurfaceAnalysis

LSAVE_SEKF - Save surface extended Kalman filter gain

Surface fields

[C] LOSTIA - OSTIA sea surface temperature and ice analysis

[[] LECURR - Analyse external ocean current data

[C] INIECURR - Initial data has analysed external ocean current data

Satellite data

LUSE_ASCAT - activate the use of ascat soil moisture data in the SEKF

[] LUSE_SMOS - activate the use of SMOS data in the SEKF
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I LUSE_VOD - activate the use of YOD observations in the SEKF
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[[] NESDIS_RESOL - NESDIS RESOLUTION in km

[[] LUSE_LAIGEOLAND? - activate the use of LAl GEOLAND2 data in the offline mode Off { default ) :

q

[»]

Assimilate rescaled obs to update LAl dynamically User foderfor user ipw oaded

Successfully loaded experiment type surface

Loading experiment type stpw/48rl/idov/surface, please wait

Analysed LAl ingested into offline surface model

» Experiments run from 2018-2021

Control vector

Observations vector
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Assimilating VOD to analyse LAl

« Performing diagnostics and comparisons to current climatology
« Current/next steps:

— Read in LAl analysis in place of climatology in full IFS and run forecast-only experiments

— Run verification to measure NWP impact of dynamically updated LAl compared to monthly climatology

- Difference in climatological high vegetation lai
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