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CMUG Scientific Exploitation Report
1 Introduction

Phase 2 of the CMUG project has been running since 2014 and includes engagement, exploitation and
outreach activities for the climate research community (including reanalysis, climate impact studies and
climate modelling), international coordinating bodies, scientific press, the general public and others with
a general interest in the Earth climate system. This report documents the scientific engagement, and
exploitation activities and their outcomes/success since the previous exploitation report (v1) of June
2015. CMUG has been delivering the following engagement and exploitation activities as described in
the CMUG activity plan:

1.
2.

S

N o

10.
11.

12.
13.

14.

Presentations on ESA CCI datasets during Phase 2 of the CCI.

Continued development of the CMUG web site to make the community aware of the CCI datasets
content, quality and availability.

Maintain CMUG newsgroup where important announcements about the CCI datasets are sent out to
registered users when CCI datasets become available.

High level awareness of the CMUG activities at the CMUG partner institutes.

Working level interactions with key scientists in climate modelling and reanalysis centres through the
scientists in the CMUG institutes and invitations to CCI/CMUG meetings.

Ensure some of the CCI datasets are available from the Obs4MIPS site.

Link with GCOS activities through GCOS project office and AOPC.

Link with relevant EU projects which require CCI data as input. The CMUG has a wide involvement
with such projects (e.g. IS-ENES2, SPECS, EUCLEIA, GAIA-CLIM...)

Attendance and/or presentations at key climate modelling, reanalysis and satellite data meetings by
CMUG staff to promote the CCI datasets (e.g. CMIP5, WCRP Science conference, EUMETSAT
Meteorological Satellite Conference, AMS, AGU, etc)

Give inputs to the WCRP GEWEX scientific steering group and sub-groups (e.g. WDAP, WGCM) as
appropriate.

Co-ordinate outreach with individual CCI projects to ensure consistent message is given.

Advertise early use of CCl datasets in CMUG partner institutes.

By working with the CCI projects ensure that the CDRs (and associated observation operators) are
easy to access and ingest in commonly used formats. In addition their error characteristics must be
provided along with the datasets.

Links to EUMETSAT's proposed activities on climate monitoring — need to ensure complementarity
and avoid any duplication of effort, etc.
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2 Engagement and Exploitation

2.1 Key engagement and exploitation activities

CMUG engagement and exploitation activities to the climate modelling and reanalysis communities (the
CMC) and others (international bodies, business, and the general public) have continued through
Phase 2 as updated versions of the ECV datasets have become available and have been assessed by
CMUG and used by other research groups.

Various engagement and outreach activities are being carried out to publicise the CCl datasets to
encourage their use and exploitation, and with the support of the CMUG validation reports. Such
external data exploitation to date includes the use of CCIl data for climate model initialisation,
prescribing boundary conditions, assimilation, reanalysis, climate monitoring, and in-situ quality control.
Examples of CMUG promoting CCI data externally where it is taken up in research are the SPECS-FP7
project, the Southern Ocean Observing System (SOOS) initiative, and a UK university, which are
described in section 2.6.

The main means of communication to audiences outside the CCI is the CMUG project website (section
2.2), which provides project reports, newsletters and information on events (http://www.esa-cmug-
cci.org). There is also a Data Forum (section 2.3) for user community participation that includes a blog,
showcase and community pages, plus links to the CCI datasets (http://www.esa-data-cci.org/ecv.html)
and is complementary to the CCI Open Data Portal. CMUG maintains a list of key contacts who are
sent project information and updates on a regular basis (newsletters, email bulletins, etc)

CMUG attendance at national and international climate research events (conferences, unions,
symposia, etc.) is another key channel through which information about the CCI reaches the scientific
community and a wider set of stakeholders (scientific press, policymakers and ‘interested’ public). This
work is supported by a range of media, (oral presentations, poster sessions, flyers, newsletters)
including the recently produced CCI Visualisations that CMUG has shown at meetings on behalf of the
CCl Visualisations project. A summary of meetings recently attended is given in Annex Al.

CMUG research results are also disseminated via peer-reviewed journals, and articles in programme
bulletins. This is a specialist route to the climate science community and the scientific press. Activity in
this arena and its outcomes are described in section 2.5.

Formal communication on CMUG outreach and engagement activities has been recorded in monthly

and quarterly management reports and presented at CMUG management meetings and annual
progress meetings with ESA. A listing of progress against planned events is given in Annex A2.

2.2 CMUG website

The CCI CMUG website (Figure 1) has been maintained with current information on project deliverables,
scientific engagement, the scientific exploitation of CCI data, media outputs and events both past and
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future. The CMC continues to be informed of CMUG news via electronic newsletters (Ten have been
published in total to date). The site has also been updated with forthcoming CMUG events, posters,
flyers, and significant reports and presentations. It also includes links to the ESA CCI programme
website, to websites for CCI ECV projects, and partner organisations.

The CMUG website is supplemented by the CMUG Data Forum which provides an online discussion
and information dissemination forum for the CCI. In January 2016 the Data Forum was refreshed with a
different look and feel and new content described in section 2.3.

_ _
Climate Modelling User Group (CMUG) Home Page Login to CMUG wiki
Tha Eurgpesn Space Agency (E54) naE 2stsoliehad tha “Cimats Mogalling User Group” (CMUG), ta glace 3 climate system parepective atine

centra af e Cimate Change Imliative (CCT) programme, and 1o pravide & dadizated forum through which e Eartn Observatian Data Communiy
and Climate Modalling Community can work clogely tagethar.

Latest News

Tha lataet Hewslotber No. 6 (Jan lseue) is avalable hare. [26-01-201E]

& - CCI-CMUS will b2 haet mg tnz eth Intagration mesting an 14-18 March at Ludwig-Maximillan University. Munich. Tha intzgratian mesting aimes o

- Abu CMUT E balng Tor CCI-CMUG datasats, 3es2es the patential for future applicalions, review Phase 2 project acivities,

- Resuls 200 Er2ngihan lnks Detwasn GO 304 Siar CIMSIe INUSUVES, GF 10 M8 SVENts P332 to 262 ANk 1o MINUIEE oM préviaus masinge. [updsten 25-

- Dats sxpigason  01-201€] [

: MEI":EES;‘;:EDL‘.HL'I Applicatione are Invited for 3 12-moath Po: stdoctoral Faliowsnip Etarting b=twaen 15t May and 30th June 2016, in the climata resaarch group of

= Cantact ; Team the CNRM-GAME In Toulouse (France) to work on the foliowing sutfect: "Use of salelitz obeervallons for climate modeling™. The deadine for
3pplication I& February 26th 2016. ACCEss 1S post S2ECAPUDN Nere. [20-01-2015]

CMUG attendad the COP21 climatz change masting In Parls In Decembar 2015, Patricla Cadule from IPSL [pictursd right with Pascal Lacamis,
[

Y \ | centra, and Cat Down atenozd the 2vent providing 3 CMUG parspactive of cimata observations research, Pascal Lecomtz, Head af the
i ¥ | EsA cimate omee 2 srapean Space Agency, Ied the side avant which pravided infarmaticn an CCA datassts 1 SUPPORt LNderstanding of the
climate systzm which ins the COPZ1 negotiations and fs subEsguent agreemants. S22 tha CCI Twitter f2ed for Sth Decamoer at
hitps: Mwiter. media. [12-01-2018] _

= GCOS
* WCRP [l EEEE
- esaoue EEEEE
= GMES AL S [BE|

* CMUG &
Integration Mesting,
14-16 Mar 2016

= Living Panat
Sympoehum, Czach
Repuilic, 13 May

2018

= cc:o..atmr!&qlng
RN, Italy, 4-6

CMUG attended the GCI colocation mesting 3t the ESA ESRIN oficz from 25 September to 1 Ootober 2015, CMUG ragearcharsirom me UK
M2t Ofca. SMHI and IPSL sttended the mesting and gave prasentations on CMUG reeulls and ecientific ragearch opportuntties over the naxt faw
yeare. Read mare sbout the maeting ners. [25-18-2015]

CMUG Dedvarables 3.1 Quallhr Assgsament EBPDI‘{'I?"U’I aEe2gEaE the quakty of the CCI Cimate Dats Records has been published and ks
avallatie ners. [25-05-2015]

Previous news

An archive of CMUS news, ncluting newsletiers, articles, and othar project outpule can be faund hare

Staying in Touch

CMUG have an emall Ie1 for Interagied parties to recelve Infarmation and rews about the project, especially during the cursnt consultation phase.
1f you want 1o |oin tha Es1 or would like more infarmation contact the CMUG praject afice 3t cmug@matatfice gav.uk.

Ty e ———p—y

METEO FRANCE // Msx Planck-Institut _ARMWF
*| Toujours un temps d'avance § / r Mateorologie L 4

. Institut
Laplace DLR

Figure 1: CMUG website front page (January2016).
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Website traffic:

Web statistics were collected since May 2015 using Google Analytics. Figure 2 shows daily web traffic
between May 2015 to Feb 2016. The data indicates a maximum number of visits between 10 and 20 per
day, with peaks in visits in late May 2015 following the 5™ CCl CMUG Integration Meeting and in June
2015. The summary pie chart shows that most traffic (58%) is from new visitors. Figure 3 shows CCI-
CMUG website traffic (number of sessions) from May 2015 to Feb 2016 by location indicating that most
visitors are located in UK, followed by Brazil, Germany, France and Italy.

40

20

July 2015 September 2015 November 2015 January 2016

M New Visitor M Returning Visitor

Sessions

Users

Pageviews

1,686 978 4,521

Pages / Session Avg. Session Duration Bounce Rate

2.68 00:02:40 62.16%
mithbscssbeconmdoandt s | il oo B PIPRNTY YA AR
% New Sessions

58.01%

T A

Figure 2: CCI-CMUG website traffic from May 2015 to Feb 2016 by new and returning visitor ™.

350
300 -
250 -
200 -
150 -
100 -
50 -

Number of Sessions

Figure 3: CCI-CMUG website traffic from May 2015 to Feb 2016 by location (UK visits have been adjusted
for the influence of developer visits).

! Bounce Rate is the percentage of single-page visits (i.e. visits in which the person left your site from the entrance page
without interacting with the page).
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2.3 CMUG Data Forum

The CMUG data forum has been refreshed with a new look and feel (Figure 4). It continues to provide
access to CCI datasets, and a forum for CCI data users to interact and record user experiences. The
refreshed forum went live in January 2016, and includes links to CMUG data validation documents,
metadata, individual ECV websites, and their data products (Figure 5). New content includes a video by
CMUG chief scientist Roger Saunders outlining the CMUG project aims and achievements, and a blog
by CMUG scientist Yoko Tsushima on her work with the CMUG global cloud datasets. The Data Forum
complements the CCI Open Data Portal which went live in 2016, by providing an open forum for user
discussion and feedback on CCI datasets.

Climate Data Forum

CMUG Data Forum

Welcome to the New Look Data Forum which has been relaunched to showcase the work
varied out by the Climate Modelling User Group (CMUG) on the validation of ESA's Climate
Change Initiative (CCl) datasets, and where the climate modeling community can share
experience using CCl data sets. You'll see some fresh content including videos and blogs, and
it will link to the CCI's new Data Portal which will go live soon.

New Features

Dr Rogers Saunders, Chief Scientist for CMUG, pictured right, has made a video outlining the
benefits of the CMUG-CCI data sets for use in climate modelling, reanalysis, and other

Yoko Tsushima

= Home applications here. Roger is Head of Satellite Imagery Applications Group at the UK Met Office,

= Blog and has more than 25 years experience in processing satellite data for imagery, climate and

« Community NWP applications and has worked at ESOC, ECMWF and the Met Office on satellite related N
= Showcase projects. '

ECV Page

DOr Yoko Tsushima, also pictured right, a senior scientist at the Met Office, has written a blog on
the use of the CMUG-CCI cloud satellite data sets for climate modelling. Yoko is working on
understanding cloud-radiation fields and feedbacks using satellite cbservations and global
circulation models (GCM), including the development of metrics to assess radiative feedbacks in
climate models. She is working on a resolution hisrarchy for clowds, precipitation, and radistion models,
and is leading the development of a set of cloud metrics for the EUCLIPSE project.

CCI Data Portal

The refresh of this CMUG Data Forum is in parallel with the development of CCl's new Data
Portal which is due to be launched soon.

Contribute

We welcome contributions from modellers, scientists, and others with ideas, suggestions and
potential applications for the CMUG datasets. The forum is a good place to publicise your work
and network with other climate modellers and scientists.

Getin Touch

Contact the CMUG project office at cmug@metoffice.gov.uk

This website has been tested in IE11, Firefox & Chrome version fo follow

£ Irstitut
Picrre o~
Qi';?g?;ee CEMWF 2%

METEO FRANCE m“l
Taufours un lemps o Geance

Capyright 2015 Office. All rights reserved. Last Modified: 22 January, 2018 18:37

Figure 4: Front page of the refreshed CCI CMUG Data Forum.
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Atmospheric ECVs ?

GHG (CO. and CH,)

|Data Specs:
Release
Data Product  |[Version f[l)'s;? Time Period Temporal Resolution ||Spatial Resolution
* Home PVIR
- Blog CO2 Sl 02.00.04 %1‘ 4 |2003-2012 Daily 10-60km
* Community
= Showcase co2 GOs  ||4.0 %’1"3 20002012 |Daily 10-60km
* ECV Page
CO2 EMMA |15 yg;’a 2009-2012 Daily 10-60km
CH4_SClI Nov .
(WFNMDTMAR) 3.3/3.3 2013 2003-2012 Daily 10-60km
CH4_GOS .
(OCPRISRFP) 4.0/2.1 2009-2012 Daily 10-60km
Uncertainty Characterisation
http-/hwww iup_uni-
Data Products: bremen de/~buch/ghgcci_public/ghg_cci_dp/GHG-
CCI_DATA html
. http:/fwww.esa-ghg-cci.org/?g=node/106, Climate Record Data
IR L Package(CRDP) 2013
Registration: D
9 : bremen.de/sciamachy/NIR_NADIR_WFM_DOAS/CRDP_REG/
e Technical Note on CMUG ECV Quality Assessment Report
CMUG validation: D31v2 1 (2014)

Figure 5: A page from the refreshed CMUG Data Forum, describing the data available for an ECV in the
CCl, in this case the GHG data product range and key specifications are given.

The Forum provides links to key CMUG validation documents (Figure 5), especially the Technical Note
on CMUG ECV Quality Assessment Report (Deliverable 3.1). This documents the details of the
scientific evaluation of CCI datasets for quality and consistency.

Forum visitor statistics (Figure 6) show a total of over 11,000 hits in the period from Jan 2015 to date.
Visits increased steadily from September last year with the number of visitors and the quantity of data
downloaded peaking in February and dipping slightly in the summer holiday period. Peaks in the
number of hits were recorded in February 2015 and at the end of May corresponding with the CCI
CMUG 5" Integration Meeting.

Figure 7 shows the number of Forum visits from Jan 2015 to date by location. Most hits were from the
UK, in part exaggerated by development activity, followed by the US, Ukraine (although this is not
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easily explainable), Netherlands, Russia, Germany and France (Figure 7). These statistics provide a
useful indicator of visitor numbers, but filtering by IP address would add definition in future.

il UL M M Uhm.\l ally JI-‘ hl ‘ Iil

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec Jan Feb
2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2016 2016

Unigue Humber of :
Menth isit isits Hits

Jan 2015 ig 24 25 56 843.50 KB
Feb 2015 39 28 286 2,803 320.00 MB
Mar 2015 31 77 245 1,376 35.05 MB
Apr 2015 37 83 148 634 28.67 MBE
May 2015 54 93 216 741 33.3% MB
Jun 2015 47 209 575 205 27.53 MB
Jul 2015 41 35 116 630 48.26 MB
Aug 2013 24 26 &7 178 21.16 MB
Sep 2015 b 40 94 274 22.85 MB
Ock 2015 34 41 75 361 30.08 MB
Mowv 2013 42 33 132 450 24.42 MB
Dec 2015 (=3 108 361 726 18.50 MB
Jan 2016 59 107 394 1,506 47.86 MB
Feb 2016 40 76 225 432 24.19 MB

Figure 6: CMUG data forum visitor statistics from Jan 2015 to date by month.

Locales (Top 25) - Full list

Locales | Pages Hits
Great Britain ab 831 5,682 378.26 MB e
Ukraine ua 580 580 500 MB
United States us 566 743 40.03MB m=r
Russian Federation r 119 183 613MB &
Netherlands nl 78 569 53.93MB B
Germany de 47 153 8.00MB &
France fr 33 158 10.09MB 5
China cn 30 81 8.00MB &
Japan ip 23 74 24.55MB
Brazil br 16 180 6.73MB
Italy it 16 73 7.60MB
Czech Republic cz 13 13 112.33 KB ,
Unknown zz 13 13 98.04KB |
Spain es 12 86 737MB &
Romania ro 12 28 826.20 KB |
Ireland ie 12 12 192.66 KB |
Switzerland ch 11 69 3.93MB
India in 10 95 691 MB &
Canada ca 10 16 261.94 KB |
Slovak Republic sk 8 13 3.15MB |
Austria at 6 33 1.58 MB |
Mexico mx 4 38 1.59MB |
Virgin Islands (British) Vg 4 4 61.71KB |
Portugal pt 3 42 1.75MB |
Malaysia my 3 23 1.28MB |
Others 44 203 33.40 MB

Figure 7: Data Forum visits by country.
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2.4 Meetings & Workshops

Since the last report in June 2015, CMUG has organised or participated in several international
meetings and workshops which are listed in Annex Al.

The 5" Project Integration meeting was held at SMHI Sweden in May 2015 and is reported in the
previous version of this report. The 6™ Project Integration Meeting will be held 14-16™ March at
Ludwig Maximilians University (LMU) in Munich. The integration meeting will examine the current
gridded climate observation datasets of the CCIl programme, their validation by the CMUG climate
modelling teams, their application in climate research, and their potential use in C3S.

There are annually a number of international climate conferences (e.g. EGU, AGU, AMS, EC funded
project meetings) at which climate science research is presented and discussed. CMUG scientists have
attended and presented CMUG results at these and other public events and conferences. CMUG
participated in the AGU in San Francisco in December 2015 and a CMUG scientist gave a presentation
the AMS conference in New Orleans in January 2016.

International coordinating bodies and programmes (WMO, WCRP, GRUAN, WOAP, EUMETSAT) hold
regular meetings where CMUG scientists have presented programme information and results, either as
members of these bodies, or by invitation as experts. Roger Saunders publicised CMUG activities in his
presentation at the UK Space conference in July and at the EUMETSAT conference in September 2015.
He also presented a poster at the Global Climate Observing System (GCOS) meeting in the
Netherlands in March 2016 (See Annex A4). DLR gave a poster presentation on their development
work with the ESMVal tool at the 14™ Aerocom Workshop in Italy in October 2015.

A CMUG presentation was given at the UK Space conference in July 2015. UK scientists held a
meeting Climate Datasets from Space on 1% February 2016 to capture the science successes and
impacts of the current CCl programme, to discuss UK scientific contributions, and to look at future
possible exploitation of CCI data sets. The meeting recognised the impact of CCI contributions to IPCC
AR5 and the many potential applications for CCl data. It identified increased usage of CCl datasets by
a wide range of users, particularly for SST, ocean colour, greenhouse gases, sea ice/cryosphere
products and land cover, and acknowledged CMUG's contribution to the CCI programme. (Source: Prof.
John Remedios & Dr Sophie Hebden, Earth Observation Science group at the University of Leicester).

In July 2015, CMUG was featured in the German Climate Service Center (GERICS)’s quarterly Climate
Services Partnership (CSP) report. GERICS is the name since 2015 of the Helmholtz-Zentrum
Geesthacht (HZG) climate services center, Hamburg. The article (see Figure 8) raises awareness of the
ESA CCI datasets as well as CMUG evaluation activities.
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Australlan Bureau of Meteorology detects 2015 El Nino international modelz on 10D outiooks suggest a pogitve 10D

1 f f in late 2015, A positive 10D ie usually characterized with

The Australian Government Bureau of Meteorclogy (BOM) bath a reduced winter and spring rainfall over parts of
announced detection of the return of the El Mifio in early southern and central Australa

June 20156 International climate models that were curveyed

by BOM suggest that the tropical Pacific is likely to

experience further warming. With this, temperaturss of sea Climate Qu
& surfaces are forecasted to stay above El Nifio thresholda for : ace

as rest of the year. The Europsan Space Agency through itz Climate Change

'y Initiative (CCI) iz using its extencive catelite cbeervations to
Typical El Nirio charactenstics in Australia are associated create climate quality datasets for use in cimate services
with below-average winter and spring rainfall over sastern and climate rezsarch

Austraha, and above-average daytime temperaturas
over the southern half of the country. The El Nifio's
atrength however does not directly relate 1o the
strength of itz effects on Australia's clmate

CSPOUAR

BOM explains that mozt current coeanic and
atmogphenc indicalors are congigtent with El Nifio
patterns. Trade winds have proved to be
conzistently weaker than average, while the
Southern Oecillation Index (SOI) iz currently naing,
as a rezult of local weather, as cpposed to climate
factors

The past three monthe have seen the SOI
exceeding the El Mifio thresholds, averaging at
-8.7. The date line was also obzerved to ses maore
cloudiness, which haa seemed o ease towards
mare narmal levels, howsver, this could be anly a
short-term developrment.

The Indian Ocean Dipole (IOD)- a coupled ocean

and atmosphere phenomenon that affects the climaie of

Australia and of other countries surrounding the Indian The CCl is developing 13 datasets for the following ezsential

Ocean basin - iz curantly neutral. Two out of five climate variables. land cover, burmt area, soil mosturs (ses

soreenzhot below), glaciers and ice caps, ice cheets,

saa e, z2a surface temperature, ocean color, 22a

SPOTTING AN EL NINO TYPICAL IMPACTS LLSLLEHER  curface height, greenhouse gases, ozone, aerozols

Sy, TEMPERATURES i A CLIMATE and clouds. The daotacets are ovailable az global,

| | nEw dag Pt e s gridded products with uncertainty characterization, and
with apans of up to 30 years

SURFACE PRESSLTT AT T T A 0
| i e v
_- [ 5 o e () ' 2
2 g @ | Alarefreely available and in the ".J':;ure should be
L: WINDS onally 5 ot vail near real tim
(\__..._, thﬁnunmm. s ——— - operationally supported and available in e? eal time
ot The datasets are currently being evaluated for chimate

| BLOuD L r |\J (—\:I quality by the Climate Modelling User Group (CMUG) of
[ " b e 1 a ak
J wustie E A/ the GCI by application in reanalyzes, climate modeling
EVERY EL NID IS 1Y waluation 100ls
p—_ IN AUSTRALIA YERY EL N tudies and model evaluation 100
i 0 The CMUG can be contacted for information about the
AUTUMN TO WINTER L L
e VAT 18 S e A _l f . CClin genaral or itc potential input to European climate
v # : services by emailing Paul van der Linden at
EL WIND EVENTS CAN -

LAST FON &5 LITILE A5 1982 = 1997 ° paul vanderlinden@metoffice gov.uk or by going 1o
E:lm 2"- @I s i e | WY G20 -CITIIG-COL, OF
T —
IR GF THE 10T us? ?:l,g sreees 17 fibns
3¢5

l'_L h‘“ |"| RECORD WERE i AN EL WO
YEAR O THE YEAR FOLLOWNG -D.F,‘{'H,E.T.'.‘-"‘-I.':A‘I-:?.m

. 2009 =10 'WERE DURING EL NIND .,

Figure 8: CMUG publicity in GERICS’s SCP journal, July 2015

Based on the success of the first ESMVal workshop at LMU-Minchen in March 2015 in steering the
technical development of the ESMValTool (reported in the previous Exploitation report), a follow-up
AGCI workshop is being considered to be held in Aspen, US, in 2017. A second workshop is expected
to further foster innovative research in the field of ESM evaluation and support CMUG’s benchmarking
activities. Its timing will depend on that of climate evaluation model activities e.g. IPCC, CMIP.
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2.5 Documents and publications

The following documents for use in outreach and scientific engagement have been produced over the
last 2 years:

e CMUG newsletters (June 2015, Aug 2015 and Jan 2016)

e User Requirements Report (December 2014)

e Scientific Impacts Report (May 2015)

e Technical Report on Product Assessment (June 2015, updated Dec 2015)
e Data Quality Assessment Report (June 2014, Sep 2015)

e Technical Note on Obs4MIPs

o MIP Impact Assessment Report (Jun 2015)

The number of CCI peer-reviewed journal papers published since 2012 now exceeds 200. The ten
CMUG journal papers are listed in Annex A3.

Several new CMUG papers are in preparation and some have been submitted for publication. Veronika
Eyring and Mattia Righi et al. of DLR have submitted a paper on the use of ESMVal in CMUG for the
journal Geoscientific Model Development (Eyring, V. et al, 2016). Alex Loew of LMU has submitted a
paper to the Journal of Climate assessing surface solar radiation fluxes in the CMIP ensembles (Loew
et al.,, 2016, in press). ECMWF is preparing two papers, one is a comparative analysis of the
assimilation of UV nadir-backscatter and infrared limb-emission ozone data, and one assesses ozone
round-robin assimilation experiments in preparation for the ERAS reanalysis.

2.6 Case studies

This section describes three activities where CMUG has engaged with the wider climate research
community which has allowed CCI data to be independently taken up in a research environment.

SPECS FP7 project

CMUG CCI is relevant to key European research projects, for example SPECS-FP7, Seasonal to
Decadal climate Prediction for the Improvement of European Climate Services. SPECS-FP7 focuses on
climate prediction capabilities at the seasonal to decadal time scales to strengthen European climate
services. Precise observations are key in climate prediction to generate accurate initial conditions and
to determine the level of prediction skill. The new CCI datasets are specifically relevant as they are (1)
largely independent from previous observations which have been used to tune the models, (2) of very
high-resolution necessary to cope with the increasing resolution of the models and (3) of high quality
with an estimate of the observational uncertainty, currently not taken into account in climate forecasting.
Within SPECS the CCI data has been used to explore the prospects of climate predictions with the
highest resolution ever tested. New experiments from SPECS have also served to determine
observational quality of the CCIl data. Forecast quality of different model systems is systematically
higher for ENSO when using the CCI sea-surface temperatures (SST) in comparison to other datasets
which can be explained by a reduced level of observational noise (See Figure 9). Future studies will
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further work on the generation of new initial conditions using modern assimilation techniques capable of
considering observational uncertainty estimates provided by ESA CCI. (Source: Omar Bellprat,
Barcelona Supercomputing Center).

Prediction skill ENSQO: Different observations Prediction skill ENSO: Increase in resalutian
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Figure 9: Improvements in ENSO prediction skill using CCI observations.

SOQOS initiative

CMUG has been in contact with the Southern Ocean Observing System (SOOS) since Phase 1 and
has provided information about relevant CCI datasets (SI, SST, OC, IS) that support their work. A sub-
group of SOOS, the Southern Ocean Satellite Data Needs project conducted a community survey to
find out the current status of Southern Ocean satellite data application and availability, including CCI
datasets and products. A summary of the user requirements, available data to meet those needs and
an analysis of how this will fulfil research needs is available in an Antarctic Science? paper.

Exeter University

This is a PhD research project in which CMUG OC and SST joint assessment modelling results are
being used to determine the cause of biases in CMIP models.

The study is of CO; fluxes in the North Atlantic, and is comparing observations of the surface fugacity of
CO; (fCO,) from the SOCAT observation database, with output from CMIP5 climate models, over the
period 2000-2013. In the observations, the trend in ocean fCO, goes up more slowly than the trend in
atmospheric CO,, causing a trend in the air-sea CO; flux. In all the CMIP5 models however, oceanic
and atmospheric CO; increase at similar rates, so the trend doesn’t match the observations. The
hypothesis is that there is something common to all the models which is causing them to not capture
the observed trend in the air-sea CO» flux. The CMUG multivariate ECV assessment better matches the
trend in the observations than the CMIP model runs, and the work is now looking at whether the trend is
better simulated with or without assimilation of CCI ocean colour only, CCI SST only, or both together.
Initial results indicate that the assimilation affects the magnitude of the fCO2, but has little impact on the

% Pope, A., P. Wagner, R. Johnson, J.D. Shutler, J. Baeseman and L. Newman. 2016: Community Review of Southern
Ocean Satellite Data Needs, Antarctic Science.
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trend. Additional sensitivity experiments are planned (with no data assimilation), in order to determine
what the FOAM model simulates (e.g. realistic atmospheric forcing, realistic initial conditions) that the
CMIP5 models don't, that is key to capturing this trend.

2.7 Other reports

In the course of the CMUG project other documents were generated with a specific role or audience in
mind. These are communication products (meeting reports, publications, etc) which are not formal
deliverables, and thus not submitted to ESA for contractual acceptance. This document provides an
archive for such material.
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Al Meetings attended by CMUG

This list describes the CCI programme and external science meetings since June 2015 (when outreach
activities and their impact were last reported) to which there was a contribution by the CMUG team. It
excludes CCI ECV project meetings which are part of the CCl and are also attended by CMUG team
members as they are concerned more with science research than outreach.

Date Meeting

2016
4-6 Oct 2016 CCI Colocation meeting 7

9-13 May 2016 |Living Planet Symposium
17-22 April 2016 |[EGU

14-16 Mar 2016 |CMUG 6th integration meeting
2-4 Mar 2016

GCOS Conference

10-14 Jan 2016 |AMS 2016 conference

2015
14-18 Dec 2015 |AGU conference

29 Sep-1 Oct CCI Colocation 6
2015

21-25 Sept 2015 [EUMETSAT Met Satellite
Conference

13-15 Jul 2015 |UK Space Conference

26-28 May 2015 |CMUG 5th integration meeting

L G 20 MACC-III Copernicus User

3-4 Mar 2015 ESMVal workshop

3 See Annex A4,

Location

ESRIN

Czech Republic
Vienna, Austria
Munich, Germany

Netherlands

USA

San Francisco,
USA

ESRIN

Toulouse, France

Liverpool, UK

SMHI, Sweden
UNICEF, Rome

Munich
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CMUG role

CCI project meeting
CMUG presentation
CMUG abstract submitted
CCI project meeting

CMUG poster *

CMUG presentation

CMUG participation
CCI project meeting

CMUG participation

Presentation of CCl and CMUG
results

CCI project meeting
CMUG participation

CMUG participation
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A2 CMUG Outreach Activity 2015-2016

The table below describes the main outreach and engagement activities for CMUG over the period
July 2015 to March 2016. It names the event, timing, location, planned type of outreach, steps
taken to date, and audience for each outreach activity. Versions 3 of this report will cover the

period February 2016 to June 2017.

Event Date Location Activity Progress Audience
1.| UK Space Conference | 3-15 Liverpool, UK | Presentation | Completed | Remote sensing and
Jul of CCl and Earth observations
2015 CMUG experts in UK
results
2.| Overview CMUG July NA Showcase Completed | Ministers and science
newsletter 2015 CMUG funders
research in
newsletter
3.| CMUG article in CSP | July NA Showcase Completed | Climate Services
newsletter 2015 CMUG
research
4.| Monthly blog for data | August | NA Topic: - Climate modellers,
forum 2015 uncertainty in reanalysis, climate
the CCI researchers
5.| ESMValTool paper August | NA Journal - Climate modellers,
released for peer 2015 paper reanalysis, climate
review researchers
6.| IPCC-Workshop 15-18 | S&o José CMUG Completed | Regional climate
"Regional Climate Sept dos Campos, | scientist modellers, and climate
Projections and their 2015 Brazil attended. change impact
Use in Impacts and Interaction modellers
Risk Analysis Studies"
7.| EUMETSAT Met 21-25 | Toulouse, Presentation | CMUG nowcasting and short-
Satellite Conference Sept France participation | range NWP
2015
8.| Restructure Data Sept NA Development | Completed | Climate Modelling
Forum to create three | 2015 Community
main pages.
9.| Monthly blog for data Sept NA Topic: - Climate modellers,
forum 2015 climate reanalysis, climate
quality in the researchers
CcCl
10.| CCI Collocation 29 ESRIN, ltaly | Two CMUG Completed | CCI research teams
meeting Sept — presentations
1 Oct and
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11.| Develop CMUG Data | Oct NA Launch Completed | Climate modellers,
Forum: forum and 2015 forum and in January | reanalysis, climate
weblog revised 2016 researchers
website
12.| Monthly blog for data Oct NA Topic: Climate modellers,
forum 2015 consistency reanalysis, climate
in the CCI researchers
13.| AeroCOM/CCMI/ 7-9 Frascati, Italy | CMUG - Aerosol observations
AerChemMIP meeting | Oct Participation and modellers
2015
14.| WGCM meeting / 18-23 | Dubrovnik CMUG - Global climate
CMIP Analysis Oct Croatia Participation modellers
Workshop 2015
15.| CRESCENDO- 23-27 | Exeter, UK CMUG Completed | H2020 project High
PRIMAVERA Kick-Off | Nov Participation resolution modellers
Meeting 2015
16.| Invite users to Nov NA CMUG Completed | Scientists and
contribute to the 2015 & Outreach Developers
weblog, science ongoin
videos and/or webinar. | g
17.| Monthly blog for data Nov NA Topic: long None Climate modellers,
forum 2015 data series in | identified reanalysis, climate
the CCI researchers
18..| COP-21 30 Nov | Paris, France | Attend side Attended Climate change
-11 event with side event | policymakers
Dec Pascal
2015 Lecomte
19.| AGU 14-18 | San CMUG - Climate researchers
Dec Francisco, Participation
2015 USA
20.| Publicise and create Nov NA CMUG CClI Data Climate Modelling
new links to the CCI 2015 Outreach Portal not Community
Data Portal when it available
becomes available.
21.| Monthly blog for data Dec NA Topic: using | Blog Climate modellers,
forum 2015 CCl data in prepared in | reanalysis, climate
models Dec researchers
published
in Jan 2016
22.| CMUG newsletter Dec NA Showcase Issue 6 Climate research
2015 CMUG published community
research in in Jan 2016
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newsletter
23.| American 10-14 | New CMUG Present- Earth System Science
Meteorological Society | Jan Orleans, Presentation | ation given | in Service to Society
AMS 2016 USA
24.| GCOS Conference 2-4 Netherlands | CMUG Poster Climate researchers
Mar poster presented
2016 See Annex
A4
25.| Paper submitted with April NA CMUG - Climate researchers
CMUG O3 results 2016 journal paper
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A3 CMUG peer reviewed publications, including number of citations

Paper Citations*

Eyring, V., Righi, M., Evaldsson, M., Lauer, A., Wenzel, S., Jones, C., Anav, A.,
Andrews, O., Cionni, I., Davin, E. L., Deser, C., Ehbrecht, C., Friedlingstein,
P., Gleckler, P., Gottschaldt, K.-D., Hagemann, S., Juckes, M., Kindermann,
S., Krasting, J., Kunert, D., Levine, R., Loew, A., Makela, J., Martin, G.,
Mason, E., Phillips, A., Read, S., Rio, C., Roehrig, R., Senftleben, D., Sterl, A., 2
van Ulft, L. H., Walton, J., Wang, S., and Williams, K. D.: ESMValTool (v1.0) -
a community diagnostic and performance metrics tool for routine evaluation of
Earth System Models in CMIP, Geosci. Model Dev. Discuss., 8, 7541-7661,
doi:10.5194/gmdd-8-7541-2015, 2015. (Under Review).

Ford, D. A., K. P. Edwards, D. Lea, R. M. Barciela, M. J. Martin, and J. Demaria
(2012): Assimilating GlobColour ocean colour data into a pre-operational
physical-biogeochemical model Ocean Sci. Discuss., 9, 687-744, 2012.
doi:10.5194/0s-8-751/2012/

13

Hollmann, R., Merchant, C. J., Saunders, R., Downy, C., Buchwitz, M., Cazenave,
A., ... Wagner, W. (2013). The ESA Climate Change Initiative: satellite data
records for essential climate variables. Bulletin of the American Meteorological
Society, 130313072241002. doi:10.1175/BAMS-D-11-00254.1

58

Lean, K. and R. Saunders, (2013): Validation of the ATSR Re-processing for
Climate (ARC) dataset using data from drifting buoys and a three-way error
analysis. Journal of Climate.

-0880-6. http://www.hydrol-earth-syst-sci.net/17/3523/2013/hess-17-3523-2013.html

Loew, A. (2013). Terrestrial satellite records for climate studies: how long is long
enough? A test case for the Sahel. Theoretical and Applied Climatology, 1-14. 6
doi:10.1007/s00704-013

Loew, A., Stacke, T., Dorigo, W., de Jeu, R., & Hagemann, S. (2013). Potential and
limitations of multi-decadal satellite soil moisture observations for selected
climate model evaluation studies. Hydrology and Earth System Sciences 17(9),
3523-3542. d0i:10.5194/hess-17-3523-20130

31

Loew, A. et al. (2016): Assessing surface solar radiation fluxes in the CMIP
ensembles. Journal of Climate, in press)

Merchant, C. J., Embury, O., Rayner, N. A., Berry, D. I., Corlett, G. K., Lean, K., ...
Saunders, R. (2012). A 20 year independent record of sea surface
temperature for climate from Along-Track Scanning Radiometers. Journal of
Geophysical Research, 117(C12), C12013. doi:10.1029/2012JC008400

15

Sevault, F., Somot, S., Alias A, Dubois, C., Lebeauoin-Brossier, C., Nabat, P.,
Adloff, F., Déqué, M., & Decharme, B. (2014): A fully coupled Mediterranean
regional climate system model: design and evaluation of the ocean component
for the 1980-2012 period. Tellus A, [S.l.], Nov. 2014. ISSN 1600-0870.
doi:10.3402/tellusa.v66.23967

Dragani, R.: A comparative analysis of UV nadir-backscatter and infrared limb-
emission ozone data assimilation, Atmos. Chem. Phys. Discuss.,
doi:10.5194/acp-2016-96, 2016.

*Source: Google Scholar March 2016.
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A4 CMUG poster presented at GCOS meeting 2016

Met Office

The ESA Climate Modelling User Group
assessment of satellite climate datasets

ading, U.K.
-Planck Institute, Hamburg,

R. Saunders? and the Climate Modellmg User Group 234567

'Met Office, Exeter, U.K., 2(ECMWF, R
SDLR, Oberpfaffenhofen, Germany, ®

SMétéoF ierre Simon La)

it Paris,
SMHI, Nork Gpping, Sweden

é

~
What is the Climate Modelling User Group (CMUG) ? !
ESA’s Climate Change Initiative (CCI) project is creating climate data records for 13 ECVs for climate
monitoring, developing climate models and assimilation in reanalyses. The CMUG was set up as an
\independent group to assess the datasets for climate modellers and promote their use by them. J
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A summary of the assessments being carried out by the CMUG for each ECV
and also the model evaluation tools being developed.

Assessing CCI Sea-Ice Fields for Models

March mean sea ice
concentration for (a) NSIDC-
Bootstrap and (b) ESA-SICCI
sea ice products averaged over
1991-2008. Differences between
data products (c) and between
ESA-SICCI data before and
after assimilation into the MPI-
ESM model (d) show small
spurious ice concentrations,
e.g., north of Norway. These are
related to weather effects which
are not filtered out in ESA-
SICCI, since there is no robust
method to do so lvanova et al’.
In the next release of the ESA-
CCl sea ice product a data layer
with applied weather filter will be
included

1. The Cryosphere. 9, 1797-1817, 2015

CCl Land Cover was found to include more surface water (about 6-20% more)

than GlobCover over parts of Siberia which might be important for understanding
Arctic hydrology dominated by large rivers and a |arge number of small and large
lakes. Impacts in the model are still being analysed.

0.03

Met Office FitzRoy Road, Exeter, Devon, EX1 3PB United Kingdom
Tel: +44 1392 886295 Email: roger.saunders@metoffice.gov.uk

Assessing CMIP5 model simulations

The Earth System Model Evaluation (ESMVal) Tool is being developed by DLR to evaluate
known systematic biases common to climate models, such as coupled tropical climate
variability, monsoons, southern ocean processes and continental dry biases. It has been
used to compare modelled aerosol optical thickness with the CCI aerasol climate data
record. The plot below shows relative space-time root-mean square error (RMSE)
calculated from the 1980-2005 climatological seasonal cycle of the CMIP5 historical
simulations for variables listed for each row. The relative performance is displayed, with
blue shading indicating performance being better and red shading worse, than the median
of all the model results. White boxes are used when data is not available for the given
model and variable.
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Comparisons of CCI Cloud and Model data

ERAINT - Cloud_cci

Total Gioud Fraction [

Cloud cover from the CCI has
been added to the ESMVal tool,
and metrics are being developed
to assess climate variability by
comparing CClI cloud fraction
with CLARA-A2, ERA-Interim,
NCEP and CMIP3 models. The
figure shows a recent
comparison between ERA
Interim and CCI cloud fraction
data, showing the difference to
be most significant at the poles.

B0 ISOW 120W SOW BOW 0W 0 0E BOE 90 120E I1S0E 180

2 2WI5-10 5 0 5 1015 M 2 W

Assimilation of CCl Ocean Colour Data

Surface chioraphyll at HOT

6l wmCCl_BSSIM wmGC_assim @ Observed .

Time series of modelled
and observed chlorophyll
concentrations in the
surface 10m at the
Hawaiian site with no
assimilation, GlobColour
and CCl ocean colour
assimilation runs.

1993 2000 2001 2002 2003 2004 2005 2006 2007 2006 2009 2010 2011 2012

http://lwww.esa-cmug-cci.org
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