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@ Overview
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* The ERAS global reanalysis

* Assimilating Vertical Temperature Profiling Radiometer (VTPR)
radiance data

* Bias corrections in ERA5

* Summary & future perspectives
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@ ERAS5 Production Status
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Improvements relative to ERA-Interim:

- * 10 years of ECMWF model development (2006 to 2016)

*  Resolution; 31km versus 80km

* More, and better, input data

*  Hourly output

* 10-member EDA-based uncertainty estimate (at 63km)
* Perturbations to: SST, model tendencies & obs
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GOES 16 GEOS Rad. 1

GAHES 15 GEQOS Rad.

GOES 14 GEOS Rad. 4+

GOLS 13 GEOS Rad.

GOES 12 GEOS Rad

GOES 11 GEOS Had

GOES 10 GEOS Rad.

GOES 5 GEOS Rad,

GOES B GEOS Rad,

METEQSAT 11 GEUS Rad. Allsky +
METEOSAT L0 GEDS Rad. Mllsky

MTSAT-1R GEOS Rard. |

adiances

Hyperspectral infrared

NOAA-2D CRIS Rad.
METOP-B IAS| Rad.
NEF CHIS Haxd
ADUA MRS Ract.
METOP-A 1451 Rad.

Multi-spectral infrared

MO 14 S50 TOVS1E Rad.
1O 11 551 TOWS1E Rad,
MOAA D 551 TOVS1E Rad,
M 3 551 TOWS1E Rad
MWk 7 550 TOW51B Rad
HOWA 6 55U TOVS1B Rad
TIROS-N 55U TOVS1E Red.

FAETOP-O HIRS B,

TIROS-H HIRS Rad

Microwsave imagers,

GPM GMI Rad. All-sky
GCOM-WL AMSR-2 Rad. All-sky
M THI Rad. All-sky

AQUA AMSRE Rad. gky
DMISP 18 SSMIS Rad. All-gky
DBISP 17 SSMIS Rad. All-sky
OMSF 15 55041 CMSAF Sll-sky
OMSF L4 55041 CMSAF Sll-sky
DMSP 13 558 CMSAT All-sky |
OMEP 13 S5M1 All-sky

MSP 11 55141 CMSAF All-sky +
OMSP 10 5| CMSAF All-sky |
DMSP & SEMI CHSAF All-sky 1

Miceowaye sounders.

SAPHIR All-sky

FY-3 MINH32 Rad, All-sky

38 MWHS Rad,

MHS METOP- MES Fiad, All-sky
MHS METOP-A MHS Rad, Allsky
MHS HOAA 19 MHS Rad. All-sky
MHS HOAA 18 MHS Rad, All-sky

PP ATMS Rad

HOAA 14 M5U TOVS1E Rad
HOAA 12 MSU TOWS1E Rad.
HOAA L1 M5U TOWS1E Rad. |
HOAA LD MSU TOWS1E Rad. 1
NDAA S MSL TOVS1E Rad.

NDAA B MSL TOVS1E Rad.

NOAA 7 MSU TOVS1E Rad.

NDAA B M5 TOVS1E Rad

TIROS-N 151 TOVS1H Raxd

NOAA 13 AMSUA Rard,
NOAA 10 AMELL, Rad.
NOAA 17 AMSLIL Rad
NOAA 16 AMSLIL Rad
NDAA 15 AMSLI Rod.

Radiance observations
assimilated in ERAS
(1979-2018)
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@ VIPR (1972-1979) in

Climate VTPR Channel 4 .
Change | \ Pre-production low-res scout
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Impact of VTPR assimilation SH/NH

Geopotential Geopotential

Climate

Change N H

Analyses
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Impact of VTPR in ERAS:

e background and analysis

Change
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Impact of VTPR in ERAS5:

e Forecast impact versus control with no VTPR
Change

Change in error in Z (3366-3365)

10-Jan-1978 to 5-Dec-1975 from 640 to 659 samples. Cross-halching indicates 95% confidence. Verified against 3366,

' it 4 8" 11 months of verification

Latitude

e (verified against analysis with VTPR assimilated)
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@ Performance of ERAS5 Reforecasts
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@ Challenges
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ERAS5 Bias corrections

Weighting function peak / hPa
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@ Bias corrections for microwave sensors
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MSU-4 and AMSUA-9 bias (K)
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Early Satellite Data Rescue (pre-2000)
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Summary, and future perspectives

ERAS is currently in production, 1979 - present is complete, and 1950-1979 will be complete
Q1 2020. ERAS performs well wrt ERA-Interim (for which production has now stopped)

ERAS assimilates satellite data from VTPR (1972-1979), this required some development
work, including:

* Anew cloud detection scheme
» careful blacklisting

* observation error tuning

* RT coefficient tuning

VTPR significantly improves the analysis, esp. in the SH.

CrlS bias corrections are bounded by radiometric uncertainties. ‘Benchmarking’ in future
reanalyses ?

C3S supports data rescue and reprocessing and we expect to use many new & improved

datasets in the next global reanalysis (ERA6, 2023)__ L —~
| ool (ocemicss  ESECMWF
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More information

The ERAS Global Reanalysis

Hans Hersbach'*, Bill Bell', Paul Berrisford', Shoji Hirahara®, Andrds Hordnyi', Joaquin
Muiioz-Sabater!, Julien Nicolas!, Carole Peubey!, Raluca Radu', Dinand Schepers!, Adrian
Simmons', Cornel Soci', Saleh Abdalla', Xavier Abellan’, Gianpaolo Balsamo', Peter Bechtold',

Gionata Biavati', Jean Bidlot', Massimo Bonavita', Giovanna De Chiara', Per Dahlgren®, Dick Dee!,

Michail Diamantakis!, Rossana Dragani’, Johannes Flemming', Richard Forbes!, Manuel Fuentes!,
Alan Geer', Leo Haimberger', Sean Healy', Robin J. Hogan', Elins Hélm', Marta Janiskovd', Sarah
Keeley!, Patrick Laloyaux', Philippe Lopez'. Gabor Radnoti', Patricia de Rosnay ', Iryna Rozum!,
Freja Vamborg!, Sebastien Villaume!, Jean-Noél Thépaut!

! Ewnopean Centre for Medisin-Range Weather Fovecases, Reading, Usited Kingdom
* Fapan Meteonological Agesey, Tokvo, Japan
I The Norwegicn Meteowdogical Instinge, Oslo, Nore
4 Deparonent of Meteonalogy and Geoplrysics, Universirds Wien, Vienna, Awsrria

*Correspondence io: Hans Hershach, ECMWF, Shinficld Park, Reading RG2 9AX, UK. E-mail: hans hershach @ecmwf.int

C3S ERAS: total number of users

18000
16000
14000
12000
10000

8000
6000
4000 I
2000 I
0--..
¥ P & QL O L

* Submitted September 2019 to QJRMS

* Inthe meantime, see: Hersbach et al 2018,
Operational global reanalysis: progress,
future directions and synergies with NWP
https://www.ecmwf.int/en/publications/

For ERA5 data from the C3S
Climate Data Store:
https://cds.climate.copernicus.eu
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Ensemble spread(temperature)

Temperature (Celsius) in MAM 1971 Temperature (Celsius) in MAM 1971 Temperature (Celsius) in MAM 1980 Temperature (Celsius) in MAM 2018
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Upper air anomalies in ERAS
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@ Retuned Observation Errors for VTPR
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@ ERAS5 Bias corrections
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Weighting function peak / hPa
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@ VTPR Bias corrections (25t January 1973)
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