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Set-up for seasonal-to-decadal hindcasts

stream 1 month 18-24

Three approaches to tackle model uncertainty:
= multi-model: 5 coupled GCMs, each 9 ensemble members
= perturbed physics: 1 coupled GCM, 9 ensemble members
= stochastic physics: 1 coupled GCM, 9 ensemble members
Hindcast production period: 1991-2001
» seasonal runs (7 months): two start dates per year (May, Nov)
= annual runs (14 months): at least one start date per year (Nov)
» multi-annual/decadal runs (10 years): starting in 1965 and 1994

stream 2 month 48

Temptative:
= multi-model of 5 coupled GCMs
» hindcast production period 1960-2001
= 4 start dates per year
= one annual run per year, one multi-annual run (at least) every 5
years
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List of experiments already available in MARS

http://www.ecmwf.int/research/EU_projects/ENSEMBLES/table experiments/
e e e o

IFS/HOPE 20r2 ECMWE aplo 1 1 1004 mmsfmsmm 1921-2001] 7 months ay 1st ] EMNSEMBLES, rd Jcontral
[FSHOFE 2Hrd ECIMWE cprid 1 1 1004 T M I Smm 1ub1-2007] 14 months Hay 1st 1] EMSEMBLES, rd Jcontral
IFS/HOPE 20r2 ECMWE gpoh 2 1 1001 mmsfmsmm 1921-2001] 7 months ay 1st ] EMNSEMBLES, rd JCASES
IFEHOPE 20r2 ECMWE e 2 1 1001 mmsfmsmm 1921-2001] 14 months Hov 1st 1] ENSEMBLES, rd JCASES
[FSHOFE 30r ECIWWE aifhl 1 1 1005 rmmar, mmam 1065 140 months Hav 1st 1] ERNSERELES, rd Jcontral
IFE/HOPE 30r1 ECMWE aijL 1 1 1005 mmaf mmam 1004 120 maonths Hov 1st ] EMSEMELES, rd Jcontraol
[FSHOFE 30r ECIWWE R 1 1 1005 mmmar, mmanm o065 140 months Hav 1st 1] ERNSERELES, rd JUASES
IFE/HOPE 30r1 ECMWE 290 2 1 1005 mmaf mmam 1004 120 manths Moy 1st [ EMSEMELES, rd JCASES
GhSea I etlimca 1 1 1001 mmst,msmim 1991-2007] 14 months | May & MNov 15t 1] EHNSEMELES  Jcontral
GhbSea WM etOffica 1 1 1002 mmsfmsmm 1891-2001] 12 months May 1st [£] ENSEMELES |lagged ens
GloSea I etlifca 1 1 002 mmsTmsmm 1991-20071 14 months N 15t 2] ENSEMELES lagged ans
GhbSea W etOffica 1 1 1003 mmsfmsmm 1991-2001] 7 months | mid April & Oct [£] ENSEMELES
GhSea M atCiffice 1 1 1004 mmaf ,mmam 1004 120 months Novy 1st 1] ENSEMELES
GhSea I etommce 1 1 1004 mimaf mmam 1065 120 months Now 1st 2] ENSEMELES
DeaFrasys Watlihca 018 51 1501 Jromat rarnam mmst, msmm | 1991-2007 ] 1720 months | May & MNov 15t 1 ENSEMELES  [pert. param., method-=ens mamb
DePraSys M etOffica 10 51 1502 | mmaf.omam. mmsf, msmm 1001 120 menths May 1st 1 ENSEMELES |pert. param., fest IC ens
ARPEGECPA W eteckrance 1 (L) 1 1001 mmsT,msmm 1991-2001] 7 months Iay 1st [£] ENSEMELES
ARPEGE/CPA W eteckrance 1 (0 1 1001 mmsf,msmm 1991-2001] 14 months Moy 1st 1] ENSEMELES
ARPEGE/QPA I eteoFrance 1 {0y 1 1001 [mmafmmam mmsfmsmm] 1985 | 120 months Hoy 1st 1] ENSEMBLES
ARPEGEQPA W eteckrance 1 mimaf,mmarm, mmsf, msmm 1964 120 meonths Now 1st [£] ENSEMEBELES

ecadal mu
IFE/HOPE 30r1 ECWMWE aqhl 1 1 1005 mmaf mmam 1965 120 months Naov 1st 1 ENSEMELES, rd Jcontral
IFE/HOPE 30r1 ECMWE I 1 1 1005 mmaf mmam 1004 120 months Nov 1st 1] ENSENMELES, rd Jcontrol
GloSea etOfhce 1 1 1004 Tt maim U 120 months Haov 1st 1] ENSEMELES
DePraSys M etOffice 10-18 51 1501 mmaf mmam 1991-2001] 120 months | May & Nov 1st 1 ENSEMELES |pert. param., method-=ens memb, 11C
ARPEGE/OPA I eteckrance 1 {1 1001 rrmat, mmanm 1065 120 menths Now 1st 1] ENSEMELES
ARPEGE/DPA I etecFrance 1 (0] 1 1001 mmaf, mmaim 1004 120 months Now 1st 1] ENSEMELES
decadal stochastic physics
& 5 rrmat, mmanm 5 | 1A menths | Naow 1st | 1] | ERSERELES, rd JGASES |
IFEHOPE 30r] ECMWE | ¢ | 1 | 1005 | mmaf.mmam | 1934 | 120 months | Hovist | a | ENSEMELES, rd JCASES |
eca ]
DePraSys MetOffica | | 1018 1 51 | 1501 | mmaf mmam 1 19581-2001 | 120 months | May & Nov 1st | 1 | ENSEMELES |pert. param., method-=ens memb, 11C |
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Archiving and dissemination strategy

Hindcasts run/archived at ECMWF (access to member state users)

MARS ECES
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Content of the archive

List of common variables

= Atmosphere
- 4 pressure levels (850, 500, 250, 50 hPa): Z,T,u,v,q
- surface data

- daily data (at 00 GMT or accumulated) and monthly means
- common 2.5°x2.5° grid
= Ocean
- monthly means of 3D and 2D fields
- common Levitus regular grid (ENACT convention)
Additional variables
» Model levels: 6-hourly data from 3 GCMs
= Additional atmosphere and ocean data from Met Office and ECMWF

For units, encoding and archiving, check the information in
http://www.ecmwf.int/research/EU_projects/ENSEMBLES/data/index.html
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New NetCDF definitions

» The ocean output is required to be written in NetCDF format. A proper
dissemination of the atmospheric output also benefits from the availability
of NetCDF files.

= A set of NetCDF headers has been created to allow writing self-
explanatory NetCDF files for operational and research ensemble forecasts
in a multi-model/perturbed physics context. These headers have not been
defined yet by the forecasting community.

= The new conventions need to be approved by the CF group.

= A GRIB to NetCDF translator has been written in python. It can be
adapted to translate free-format NetCDF to NetCDF files compliant with
the new rules.

New NetCDF variables:

= Forecast_reference_time

» Forecast_period

* Ensemble_member _number
» Experiment_identifier

= Origin
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Public dissemination: Examples with DEMETER data

http://data.ecmwf.int/data

DEMETER, Monthly fields

Forecasts Select Experiment and Starting date
Hindcasts CERFACS ECMWF INGY LODYC Météo France Max Planck Institute UK Met Office
Verifications 2000-02 = = = (mF = = I
2000-05 | W | m| " I & B
Decade e e R r r ™
s 001 [ [ [ r
1870 202 T T I - L]
1980 2000105 | " | w| = r r -
o wes ® = r
all 2m-11 [ | | 1 r u
CERFACS ECMWF INGY LODYC Météo France Max Planck Institute UK Met Office
DEMETER
Select All or Clear
Monthly fields
Daily fields

Select parameters

ERA 40 Pressure levels:

Daily fields
Monthly means

Geopotential
Monthly daily means

1 iant field Specific humidity [~ .
e —y Retrieve
— U velocity ||
¥ velocity HEE
450 500 200 monthly and

Select All or Clear

i daily fields

Persofial
[~ 10 metre U wind component [~ 10 metre ¥V wind component [ 2 metre temperature

[~ Total precipitation

Your Rbquests
[~ Mean sea level pressure [~ Soil temperature level 1
Data Usage

Conditins

Select All or Clear

Select Forecast month

1234 sl &

GRIB, NetCDF
and plot data

Select All or Clear

R et r I eve Select Ensemble member

ERA40

Select All or Clear

Refrieve GRIE | Retrieve MetCOF | Plot data |

http://ensembles.ecmwf.int:8080/th
redds/variables.html

Thredds (OPeNDAP) aggregation server

:/fensemble.ecmwif.int:8080/thredds/variables.xml

Dataset

LEMETEE. geopotential
LEMETEE, air temperature

DEMETEE zonal wind positiwe to the sast

LEMETEE meridional wind positive to the north

DEMETER mass fraction of water wapor in moist air

LEMETER SST owver sea, soil temperature over land and ice temperature over sea ice

LEMETEE mean sea level pressure

LEMETEE, cloud ares fraction for the whole atmosphere column

LEMETER 10-metre zonal wind positive to the east

LEMETEE, 10-metre meridional wind positive to the north
LEMETER 2-metre temperature

DEMETEE 2-metre dewpoint temperature

LEMETEE, solar radiation incident at the surface

LEMETEE, longwave radiation incident at the surface

LEMETER difference of solar radiation from shove znd from below at the surface

LEMETEE, difference of longwawe radiation from abowve and from below at the surface

LEMETEE, difference of solar radiation from abowve and from helow at the top of the atmosphere

LEMETER difference of longwawe radiation from abowe and from below at the top of the atmosphere

LEMETEE, total precipitation accumulated in the previous 24 hours

HREDDS Data Server Version @VERSION.MINOR® Build Date = 2006-05-22 18:24:58
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Public dissemination: link to the Climate Explorer

Introduction, results

http://climexp.knmi.nl Fild verication o

Demeter ensemble feb T2Zm Fublications
Effects of ENSO on the weather
Converting Demeter ensemble feb T2m from C to Celsius Frobahility of tropical cyclones
Verifying Temperature field Select a time series
- - Draily station data
| Devel O p I l | e nt | n C O I I ab 0 rat | O n Temperature ™ 50 noy anomalies: HadCRUT3 (Jones & Parker T2m/S5T aralysisy M5 890 =) Do climate indices
" yariance adiusted, ¢ HadCRUT2, € HadCRUTEw Pentad climate indices

Monthly station data
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stations, ¢ wariance adiusted, € CRUTEM2, ¢ nr, € CRUTEM2v. User-cefined time series

Upload wour own time series
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o Uneertainty

an aI yS i S ( R C L I M) t O O I S ((: ?:Z:::;matology fincluding bias correction for finite ensemble size)

" Tercile RPSS wrt climatalocy, o Quintile RPSS wrt climatology {including bias correction
far finite ensemble size)

C Area under under the ROC curve, C Fi alternative, % C alternative
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