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WP1: Status of deliverables

date

CERA-20C/Carbon On track

D1.3 CERA-SAT 48 On track
“ CERA-SAT/Land On track

Key achievements in the past 9 months
Work planned for the rest of the project

M1 M12 M24 M36 M48

Jan 2014 Jan 2015 Jan 2016 Jan 2017 Jan 2018



Production of CERA-20C (D1.1)

Reconstruct the past climate/wheater of the earth system of the 20" century

Sea ice

Production of CERA-20C is completed
7 months of production

400 Nodes (20,000 cores, 5% of ECMWF HPC system)
500,000 4D-Var problems to solve (one every 30 sec.)

CERA-20C

© Expand all @ Collapse all

CERA-20C is the ECMWF 10-member ensemble of coupled climate reanalyses of the 20th
century, from 1901-2010. It is based on the CERA = assimilation system, which assimilates
only surface pressure and marine wind observations as well as ocean temperature and
salinity profiles. It is an outcome of the ERA-CLIM2 project.

¥ Product description

CERA-20C reconstructs the past weather and climate of the Earth system including the
atmosphere, ocean, land, waves and sea ice. To account for errors in the observational record as
well as model error, CERA-20C provides a 10-member ensemble of reanalyses.

CERA-20C was produced with IFS version Cy41r2 and the atmospheric forcings as the final
o I H version of the atmospheric model integration ERA-20CM and ERA-20C. The air-sea interface is
U Se r d OCU m e n tatl O n O n I n e a n d relaxed towards the sea-surface temperature from the HADISST2 monthly product to avoid
model drift while enabling the simulation of coupled processes. No data assimilation is

re po rt Su b m Itted performed in the land, wave and sea-ice components, but the use of the coupled model ensures

a dynamically consistent Earth system estimate at each time.




Production of CERA-20C (D1.1

Data Visualisation
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Outreach: newsletter, website, seminar, ...

ECMWF Newsletter No. 146 - Winter 2015/16

CERA-20C production has started
PATRICKLALOYAUX

ECMWF has started the production of
anew global 20th-century reanalysis,

international datasets is crucial to
extend reanalysis activities far back
into the past

record and the forecast model to
provide an indication of the confidence
‘we can have in the data. The CERA-20C

reanalysis is part of the EU-funded ERA- i ate reanalyses follow a
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Production of new 20th
reanalysis is complete
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ERIC DE BOISSESON, PER DAHLGREN

ECMWF has completed the production of anew global
20th-century reanalysis which aims to reconstruct the past
weather and ciimate of the Earth system indluding the
atmosphere, ocean, land, waves and seaice. This coupled
dimate reanalysis, called CERA-20C, is part of the EU-funded
ERA-CLIM2 project, which builds on the ERA-CLIM project.
‘The latter produced ERA-20C, a 20th—century reanalysis for
the atmosphere, land and waves only (Poli et al, 2016).

Firstresults show that CERA-20C improves on the
representation of atmosphere-ocean heat fluxes and of
mean sealevel pressure compared to previous reanayses.
At the same time, there are undesirable discontinuities in
ocean heat contentand an excessive accumulation of Arctic
seaice

The various reanalysis products have proven to be an
important resource for weather and dimate-related
research as well as societal applications at large. Reanalyses
also support numerical weather prediction since they can
be used for the nitialisation of reforecasts, the calibration of
ensemble forecasts and model validation and verification
Reanalyses make it possible to study the inter-annual
variability of forecast skill and to test new model versions
on past severe weather cases. ERA-Interim and ORASS

are the current operational reanalyses at ECMWF for the
atmosphere and the ocean, respectively. They are created
viaan unchanging frozen data assimilation system and
model, which ingest all available observations to provide
the best state estimate over the target period.

Extending these reanalyses further back in time s a
tremendous scientific challenge as the observing system

atmosphere-ocean model.

“It will be interesting to see how this new way of using observations can contribute to our

understanding of the global climate over the last 100 years,” says Patrick Laloyaux, one of the

scientists working on the project.

“By analysing the results, we also expect to learn more about how well the coupled data

assimilation performed and how it can be improved,” he adds.

One of the features of CERA-20C is the ability to provide information about uncertainties in the

reanalysis. This is achieved by producing an ensemble of slightly perturbed reanalyses.



Production of CERA-20C (D1.1)

Coupled atmosphere-ocean part of the new ECMWF roadmap and acknowledge by the
Scientific Advisory Committee (SAC)

OOOOOOOOOOOOOOOOOOOOOOOO

“‘Whilst Earth system modelling is already in its
early stages, its application to data assimilation is
very novel and results could be ground-breaking”
Roadmap to 2025

|2

, Better models \

Better observations Better data assimilation

\ Better reanalysis /

Work planned for the rest of the project
continue the outreach

submit a peer-reviewed paper

provide user support

Observation feedback sent to data
provider to improve QC




Production of CERA-20C/Carbon (D1.2)

Produce associated reanalyses to reconstruct the evolution of the carbon fluxes

| estimate carbon flux anomalies over the 20t century based on forcings
~¢. from CERA-20C

Key achievements in the past 9 months

A first carbon reanalysis for the ocean has been produced
assessment of the sea-air COZ2 flux shows promising results when compared to observations

A first carbon reanalysis for the land has been produced
Good agreement when compared to other products

Global NBP

Global Net Carbon fluxes
ORCHIDEE forced by CERA-20C
ORCHIDEE forced by CRU-NCEP
MACC2 atm. COZ2 inversion

PgC/year]

Thoo

Work planned for the rest of the project
New and improved version to be delivered by M48



Production of CERA-SAT & CERA-SAT/Land (D1.3 & D1.4)

Production of coupled reanalysis at higher resolution
Resolution upgrade:

» atmosphere from 110km to 65km

= ocean from 1 degree (42 levels) to V2 degree (75 levels)
Satellite assimilation

e e e e e

1 de grée
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Key achievements in the past 9 months

Implementation of CERA-SAT is completed
Production is ongoing (2008-2016)

Work planned for the rest of the project

CERA-SAT production to be completed by M42
Dissemination and offline carbon reanalysis by M48



WP5: Status of deliverables

date

CERA Data Servers On track

r Data services usage 48 On track

Key achievements in the past 9 months
Work planned for the rest of the project

M1 M12 M24 M36 M48
Jan 2014 Jan 2015 Jan 2016 Jan 2017 Jan 2018




MARS support for NetCDF (D5.1)

Implemented solution
NetCDF files are split into individual 2D NetCDF files

» Resulting NetCDF files must follow an agreed convention based on CF

» Resulting NetCDF files are annotated with MARS specific information. These
attributes are used by MARS to index the NetCDF files, and treat them as simple
binary records

On retrieval, those records will be assembled in a single NetCDF file to be delivered
to the user

Key achievements in the past 9 months

S ECMWF Home Chartdashboard  Contact ECMWF Manuel Fuertes | Signout | 1=

Home  Chart dashboard  Contact earch ECMWF Manuel Fuentes | Sign out
About Forecasts Computing  Researci h  Learning
s Computing Research Learning
" MARS Catalogue
Job list
s . < Return to selection
MARS activity Date Time arameter Number
(1values) (8 values) (1 values) . " -
1900-02-03 | [00:00:00 | Gce i Additional filtering
03:00:00
FQ 06:00:00 Current request
Accessing forecasts ?2 88 gg
GRIB decoder ‘g 00-00 Stream:. Atmospheric model
18:00:00 Parameter: Ocean salinity
21:00:00
Year. 1900
Number: 1
Month: February
Version. 2366
n GRIB or NetCDF (experimental) Type of level: Depth
Note about availability Time: 00:00:00, 03:00:00, 06:00:00, 09:00:00, 12:00:00, 15:00:00, 18:00:00, 21:00:00
Some of the fields may not be archived at all levels or all forecast time steps. Before retrieving data you may want to check the Date: 19000203
availability of the req ds. For that, follow the Check for availability link Type. Analysis
ing Class. ERA-CLIM2 coupled reanalysis of the 20th-century (CERA-20C)

ieve data, you must select at least one item in the lists above. You can select more than one item in each list

The request will be done using the following attributes:

Area: Default (as archived) (change)
Grid: 1x1 (change)

Retrieve now

copyright ® ECMAF



MARS support for NetCDF (D5.1)

Work planned for the rest of the project

Other projects require NetCDF support

» Sub-seasonal to Seasonal project (S2S) requires archiving in MARS of Ocean
output from 11 production Centres (near real-time + reforecast)

= Other forecasting systems producing ocean output (HRES, ENS, ....)
= All data being served from ECMWF Data Portals within a common framework

Challenges:

= Define what variables to archive, focusing on user service (not all output is
interesting to users)

» Find CF standard names (not only for NEMO, but for any ocean field)
» Find correct metadata to enable assembling records on retrieval



CERA data server (D5.2)

Key achievements in the past 9 months
CERA-20C goes public for 1901-2010

c ECMWF Home Chartdashhoard Contact |Search ECMWF Patrick Laloyaux | S

About Forecasts Computing Research Learning

Public Datasets

Home

i Access to these datasets is provided free of charge. Terms and conditions may apply, please check with each individual dataset.
Public Datasets
Job list Global Reanalyses

» ERAS test (Jan 2016 - Feh 2016) NEW

» CERA-20C (Jan 1901 - Dec 2010) NEW
» ERA-20C (Jan 1900 - Dec 2010)

» ERA-Interim (Jan 1979 - present)

General FAQ » ERA-Interim/LAND (Jan 1979 - Dec 2010)
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>

See also...

Access Public Datasets

WebAPI FAQ ERA-20CM (Jan 1900 - Dec 2010) Final
Accessing forecasts ERA-20CM (Jan 1900 - Dec 2010) Experimental
GRIB decoder ERA-40 (Sep 1957 - Aug 2002)

ERA-15 (Jan 1979 - Dec 1993)

Observation Feedback

» ERA-20C (Jan 1900 - Dec 2010)
> 1SPDv2.2
» ICOADS v2.5.1 with interpolated NOAA 20CR feedback

Multi-model

> TIGGE LAM

Atmospheric composition

MACC Reanalysis

CAMS Near-real-time

CAMS Glohal Fire Assimilation System
MACC GHG flux inversions

CAMS GHG flux inversions

vyvyVwygvwvyy

Miscellaneous

» DEMETER Project

> ENSEMBLES project
>




CERA-20C goes public for 1901-2010

- ECMWF Home Chartdashbhoard Contact |Search ECMWF Patrick Laloyaux | Sign out

About Forecasts Computing Research Learning
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CERA-20C goes public for 1901-2010
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CERA-20C goes public for 1901-2010

— Instantaneous surface sensible heat flux — Lake bottom temperature
— Lake cover Lake depth

Lake ice depth

Lake mix-layer depth

Lake shape factor

Leaf area index, high vegetation
Low cloud cover

Medium cloud cover

Near IR albedo for direct radiation
Neutral wind at 10 m v-component
Sea-ice cover

Skin temperature

Snow density

Soil temperature level 1

Soil temperature level 3

Surface pressure

Total cloud cover

Total column liquid water

Total column rain water

Total column water

UV visible albedo for diffuse radiation
Volumetric soil water layer 1

Volumetric soil water layer3

Select All or Clear

View the MARS request

Lake ice temperature

Lake mix-layertemperature

Lake total layer temperature

Leaf area index, low vegetation
Mean sea level pressure

Near IR albedo for diffuse radiation
Neutral wind at 10 m u-component
Seasurface temperature

Skin reservoir content

Snow albedo

Snow depth

Soil temperature level 2

Soil temperature level 4
Temperature of snow layer

Total column ice water

Total column ozone

Total column snow water

Total column water vapour

UV visible albedo for direct radiation
Volumetric soil water layer 2

Volumetric soil water layer4

Retrieve GRIB  Retrieve NetCDF

Work planned for the rest of the project

Monthly means available (M36)

Daily Analysis, Ensemble means/stdev (M37)
Daily Forecast, Observation Feedback, Ocean (M39-M42)



Data services usage (D5.3)

» Measure service usage and performance
= Set up the users support

= Experience gained from ERA-20C released on 1 October 2014

Delivered Volume in TB

Delivered volume (TB)

total users

100
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Work planned for the rest of the project
Statistics expected M42-48, once all datasets under D5.2 are available



