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@ What’s the service about?

Climate
Change

e QOperational production of a regional reanalysis (RRA)
for Europe in near real-time

 Long series of freely available RRA

— Starting 1961 with a horizontal resolution of 11km

e User support and guidance
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Introduction/Background
The RRA system and available data
Data quality and homogeneity
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1. Introduction/Background
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The pre-operational FP7 project

-
URA

Uncertainties in Ensembles of Regional ReAnalyses

HE "

UERRA: Uncertainties in Ensembles of Regional ReAnalysis

www.uerra.eu

12 European partners
Three different RRA plus ensembles
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http://www.uerra.eu/

Why reanalysis?
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Drawbacks of observations
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The basics of

forecasts

oouTC 06UTC 12UTC 18UTC

Data assimilation

Observations as complete as possible or improving

IR

NWP model and analysis system remain fixed

L —

—-
1961 — 2018

reanalyses

e Usage of as many
observations as possible
including quality control

e Usage of a fixed system
for the entire period

=>» That’s called a reanalysis.

Advantages:

* No gapsinroom or time
e Complete parameter set
* Homogeneous in time
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2. The RRA systems and
available data
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@ The system

Climate

B e * UERRA system

— HARMONIE cycle 38h1, ALADIN
physics

— ERA40/ERA-interim as lateral
boundary

— Assimilation of conventional
observations

— 3D-VAR data assimilation

— 4 cycles per day, forecast
lengths 6h and 30h

— 11km resolution (565x565) and
65 vertical levels

 MESCAN-SURFEX
— Optimal interpolation (Ol)
— 5.5km resolution

Global Reanalysis =» Regional Reanalysis =» Surface Reanalysis
ERA40/ERA-Interim UERRA-HARMONIE MESCAN-SURFEX

i : Background
Boundaries i e ] t ifielr.ls

- -
4 _-
P z .
e PR
e

Observational
data base

SMHI <ecMwF (cpemicus g e,




Climate
Change

11km horizontal resolution including
entire Europe

Period 1961-Feb. 2018 with monthly
updates

Hourly resolution
(4 analysis per day and hourly
resolution from the forecast model)

31 surface parameters,

9 parameters on pressure levels,
7 parameters on height levels,

4 parameters on model levels

2 parameters on soil levels

Additional output from MESCAN-
SURFEX (surface and soil)

-60° -50°  -40° -30° -20°-10° 0° +10%20%30°+40°+50° +60° +70°
s g -

-15° -10° -5° 0° +5° +10° +15° +20° +25°
Model domain illustrated with model topography and
land-sea mask
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Data access

Climat . .
B e http://apps.ecmwf.int/

WF Semjon Schimanke | Sign out

aECMWF Home Chart dashboard Contact

but Forecasts Computing Research Learning ° AI I U E R RA d ata iS
MARS Catalogue

MARS Catalogue 1961 a | ready freely
MARS Activity
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e Allyouneedisto
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year:
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4 Top of page copyright © ECMWF
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3. Data quality and
homogenity
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Quality of wind speed

ERA-interim | Downscaling
with RCA

RMSE 2.36 2.36 1.88 1.80

Correlation 0.79 0.75 0.83 0.85

Quality of wind speed at Swedish coastal stations based on 6 hourly
data for a 10year period (1996-2005)

Horizontal Resolution
resolution in time
ERA-interim 80 km 3 hourly
Dynamical downscaled 11 km hourly
with RCA
EURO4M 22 km 3 hourly
UERRA 11 km hourly SMHI <ecvwr (opemicss
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Risks for inhomogeneity
__ Number of observations
=0 ; * Switch of lateral
6000000 —— :;1':: JL i‘i
= u "1 boundary data
5000000 a0t afll
Hﬁff"; Y — 1961-1978 ERA40
2000000 .;i,"“' : 1\] P'i‘f . .
ety — 1979-  ERA-interim
i N _
" o ,«‘.;"*J"W ‘ * Increasing numbers of
A WAl : . . .
T b a AN .. observations in time,
=i 1000000 . T T bl .i | . .
3 P A especially aircraft data
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@ Homogeneity
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100m wind speed 500 hPa geopotential
1.8 200
1.6 180
1.4+ - 160
1.2
T; 1.0l — std(fc30-fc06) 06UTC
‘E;O_B- _
5{16
0.4+

Investigations of the forecast
skill (differences between fc30
and fc6):
— saroros e || e Forecast skill effects
~—= std(fc30-fc06) 18UTC
T meanttea0eom 180TC accuracy of the first guess
std(fc30-fc06) 18UTC | and has hereWIth
e teat-feoe) 1outc | conseguences on the data
quality
1960 1970 1980 1990 2000 2010 1960 19?0 1980 1990 2000 2010
Yearly averages of the standard deviation and mean of the forecast difference
fc30-fc06 during winter (DJF). Left: 100m wind speed. Right: 500 hPa
geopotential. Curtesy Adam von Kraemer.

Increase of quality with the
switch to ERA-interim and

increasing numbers of

observations (upper air)
Less pronounced for

surface parameters (T2m)
SMHI =ecMwr (opernicus
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Change e User guide

* Homepage
https://climate.copernicu
s.eu/copernicus-climate-
change-service-regional-
reanalysis-europe

e Git server with example
scripts
https://git.smhi.se/C3S 3
22 Lot1l/C3S 322 Lotl u

ser examples
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https://climate.copernicus.eu/copernicus-climate-change-service-regional-reanalysis-europe
https://git.smhi.se/C3S_322_Lot1/C3S_322_Lot1_user_examples

@ Summary

cimate o The service offers:

Change
— Based on the RRA from the FP7
UERRA project, hourly data at 11km

resolution from 1961 to near real

time for Europe Global Reanalysis =» Regional Reanalysis =» Surface Reanalysis
ERA40/ERA-Interim UERRA-HARMONIE MESCAN-SURFEX
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— A comprehensive set of output
parameters for the surface, the
upper air, and the soil

— User guidance and support
e Data quality improves compared to
global products

 Some inhomogeneity due to the
change from ERA40 to ERA-interim




Time |line of service
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Climate 2017

and

system details
2020 2021

|
2018 I 2019
Change :

1
UERRA system in near real time
(11km resolution)

Development of the new system

New system in operational mode
(5.5km resolution)

EDA system (10 members at 11km
resolution)

e 11 km (565x565 grid points), 65 levels

e Surface downscaling analysis 5.5 km
(MESCAN)

e Startin 1961 and operational from 2/2018

e 5.5km (1100x1050 grid points), 100 levels
e Surface analysis at 5.5 km — no downscale
* Plus 10 ensemble members at 11km

e  Will start in the early 1980s
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@ Model systems

Climate

cange  UERRA system New system

e HARMONIE cycle 38h1 * HARMONIE cycle 40.1h/42
(ALADIN physics) (ALADIN physics)
* New soil model and analysis

_ _ e ERA5 as LBC
e ERA40 and ERA-interim as LBC

e 8cycles per day

e Usage of ERA5 ODB files, e.g.
blacklisting information

e More obs-data, e.g. GBGNSS

e No satellite data
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2. Operational production
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@ Challenges for operational production

Climate

Change * More automatization, e.g.

— Checks of input data (LBC and observations)

— Checks of output data (number of files, quality controls, etc.)
— Automatic job submission

— Notifications via mail in case of abnormality

e Continual quality control

— Monthly quality checks, e.g. visual check of verification scores,
observation usage, bias corrections, etc.

— Team of 3-4 people will be involved in checks and production

SMHI <ECMWF (opemicus g =,




G

Climate
Change

Model systems:

UERRA system

11 km (565x565 grid points)

65 levels (10hPa)

Surface dow

nscaling

analysis 5.5 km (MESCAN)

Global Reanalysis = Regio

Observational

ERAS AN Background Bt
i f/f@ \ fields 6}%7% 5 UY

nal Reanalysis =» Surface Reanalysis

2

differences
New system

e 55km(~1100x1050 grid
points)
e ~100 levels (1hPa)

e Surface analysis at 5.5 km as
part of the system

e Plus 10 ensemble members
at 11km and coupling to
data assimilation

SMHI <ECMWF (opemicus g =,



G,

Climate
Change

Model systems:

UERRA system New system

HARMONIE cycle 38h1
(ALADIN physics)

differences

HARMONIE cycle 40.1h/42
(ALADIN physics)

SURFEX 7.3

SURFEX 7.3 with updates or
SURFEX 8.0

ERA40 and ERA-interim as LBC

ERAS as LBC

4 cycles per day

8 cycles per day

No satellite data

Satellite radiances, e.g. IASI,
SEVERI, MSU, AMSU

Usage of ERA5 ODB files, e.g.

blacklisting information

More obs-data, e.g. GBGNSS
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4. User guidance and
support
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@ User support and guidance

Climate
Change
e Technical support will be available through CDS
* Training material as well as a collection of best practice examples
 There are plenty of possible usage ideas. However, we are looking
for user!
e Two user workshops (first November 2018)
: _ Forcing data for >
Regional climate models, e.g. regional
change reports ocean models
;-5 13.0 "-l;‘:.‘B‘Yl_?:—:sal_initff_?Dm(mo_de_l 189.711 m) . 47
‘Investigations of
C“mate related 10:0 1965 1970 1975 1980 1985 1990 1995 2000 2005 hiStoricaI Storms
products, €.g. season SMHI <Ecvwr (operricss “mB =z

maps
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Adam von Kraemer: Temporal consistency of the UERRA Regional
Reanalysis: Investigating the Forecast Skill

e T2m, wind speed at 100 meters, 500 hPa geopotential
e Land points only

e Comparison ERA40 vs. ERA-int

e Influence from observing system after 1979

e Difference between fc30 and fc6 (forecast skill)

e Forecast skill effects accuracy of the first guess and has
herewith consequences on the data quality

 The data has lower quality in the beginning
e Largest change of forecast skill in 1979

l SMHI <ecMwF (opernicus




Forecast skill T2m

Climate
Change
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@ Model systems: common base

Climate

Change e HARMONIE-ALADIN system
e 3D-VAR data assimilation
* Large scale constraint (J,)

* Incremental digital filter
initialization

. \ Switzerla
=l T
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service and

2019

Time |line of
2017 2018

system details
2020 2021

~ Climate
Change

1
UERRA system in near real time
(11km resolution)

't

New system in operational mode
(5.5km resolution)

Development of the new system

EDA system (10 members at 11km

resolution)
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1978-12-02 1978-12-03
o Forecast startingat |17 18 19 2021 22 23| 0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 2021 22 23| 0 1 2 3
1978-12-02 0 UTC
1978-12-02 6 UTC
1978-12-02 12 UTC
1978-12-02 18 UTC
1978-12-03 0 UTC
1978-12-03 6 UTC
1978-12-03 12 UTC
1978-12-03 18 UTC
1978-12-04 0 UTC

Number of available time steps 4 112 1141131141 1211411311
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@ What’s the service about?

Climate
Change

e QOperational production of a regional reanalysis (RRA)
for Europe in near real-time

 Long series of freely available RRA

— Starting 1961 with a horizontal resolution of 11km

e User support and guidance

SMHI <ECMWF (opemicus g =,




Time |line of service
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Climate 2017

and

system details
2020 2021

|
2018 I 2019
Change :

1
UERRA system in near real time
(11km resolution)

Development of the new system

New system in operational mode
(5.5km resolution)

EDA system (10 members at 11km
resolution)

e 11 km (565x565 grid points), 65 levels

e Surface downscaling analysis 5.5 km
(MESCAN)

e Startin 1961 and operational from 2/2018

e 5.5km (1100x1050 grid points), 100 levels
e Surface analysis at 5.5 km — no downscale
* Plus 10 ensemble members at 11km

e  Will start in the early 1980s
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Selection of reanalyses
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