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§   

   

ENES 
European Network for Earth System modelling 

A network of European groups in 
climate/Earth system modelling 

Launched in 2001 (MOU) 

Ca 50 groups from academic, public 
and industrial world 

Main focus :  
discuss strategy 

 to accelerate progress in climate/
Earth system modelling and 

understanding 

Several EU projects 
ENSEMBLES, COMBINE, EUCLIPSE,  

EMBRACE, SPECS, PRIMAVERA, CRESCENDO 
PRISM, METAFOR, IS-ENES (1& 2), ESIWACE 

IS-ENES 
Infrastructure for ENES 

 
FP7 European projects 

IS-ENES  2009-2013 
IS-ENES2 2013-2017 

 
Infrastructure 

Models & their environment 
Model data (ESGF-ESDOC) 

Interface with HPC ecosystem 
 

Users :  
Climate modelling community 

(Global & regional) 
Impact studies 

http://enes.org/ http://is.enes.org/ 



IS-ENES : Infrastructure for ENES   
FP7 project  « Integrating Activities »  

 
1rst phase: March 2009- Feb 2013 (7.6 M€), 18 partners 
2nd phase: Apr 2013- March 2017  (8 M€), 23 partners 

http://is.enes.org/ 

 

Support to international  coordinated experiments for  IPCC 

 

 

 

 

 

     

Better understand and predict climate variability & changes 
Foster: 

§  The integration of the European ESM community 
§  The development of ESMs and their environment 
§  High-end simulations  
§  The application of ESM simulations for climate change impacts 

CMIP5 
7 european 

models 
CORDEX 

 
Euro-cordex 

Africa Cordex 



IS-ENES : Infrastructure for ENES   
FP7 project  « Integrating Activities »  

 
1rst phase: March 2009- Feb 2013 (7.6 M€), 18 partners 
2nd phase: Apr 2013- March 2017  (8 M€), 23 partners 

http://is.enes.org/ 

Better understand and predict climate variability & changes 
Foster: 

§  The integration of the European ESM community 
§  The development of ESMs and their environment 
§  High-end simulations  
§  The application of ESM simulations for climate change impacts 

!



Enhance sharing of climate model data 
CMIP5/CORDEX 

Support	  sharing	  of	  CORDEX	  data	  through	  ESGF	  	  	  	  
h"p://is-‐enes-‐data.github.io/CORDEX_status.htm	  

Status	  at	  23/08/2016	  
	  

AFR	  44	  (8	  RCMs),	  EUR	  11	  (8	  RCMs),	  EUR	  44	  (8	  RCMs),	  
Fewer	  for	  ARC	  44	  (5)	  and	  other	  domains	  

Mostly	  European	  models	  

Support	  CMIP	  cycles	  
	  

CMIP5	  
	  

PreparaSon	  of	  CMIP6	  

Inter_Sectoral Impact  
MIP 

	  	  NCC	  	  
	  	  NorESM1-‐M	  
	  	  NorESM1-‐ME	  	  

	  	  MPI-‐M	  	  

	  	  MPI-‐ESM-‐LR	  
	  	  MPI-‐ESM-‐MR	  
	  	  MPI-‐ESM-‐P	  	  

	  	  MOHC	  
	  (with	  INPE)	  

	  	  HadCM3	  
	  	  Hadcm3Q	  
	  	  HadGEM2-‐A	  
	  	  HadGEM2-‐CC	  
	  	  HadGEM2-‐ES	  	  

	  	  EC-‐EARTH	  	   	  	  EC-‐EARTH	  	  

	  	  IPSL	  	  

	  	  IPSL-‐CM5A-‐LR	  
	  	  IPSL-‐CM5A-‐MR	  
	  	  IPSL-‐CM5B-‐LR	  	  

	  	  CNRM-‐
CERFACS	  	  

	  	  CNRM-‐CM5	  	  
	  	  CNRS-‐CM5-‐2	  

	  	  CMCC	  	  

	  	  CMCC-‐CESM	  
	  	  CMCC-‐CM	  
	  	  CMCC-‐CMS	  	  

DKRZ	  support	  	  



Enhance sharing of data 

ImplementaSon	  
Plan	  V1.0	  
May	  2016	  

Dean	  Williams	  et	  al.	  	  
	  
	  

Contribute	  to	  development	  of	  ESGF	  &	  ESGF	  governance	  



Infrastructure	  strategies	  to	  accelerate	  progress	  in	  
Earth	  System	  modelling/observaSons	  and	  

understanding	  ?	  	  

IS-‐ENES	  1	  &2	  :	  common	  research	  infrastructure	  in	  Europe	  on	  climate	  modelling	  
Models	  and	  environment	  tools	  /	  HPC	  /	  data	  	  	  -‐	  	  	  WCRP	  experiments	  

	  
Instrumental:	  accelerate	  R&D,	  allow	  joint	  developments	  &	  service	  on	  data	  

	  IS-‐ENES	  &	  naFonal	  support	  	  
LimitaFon:	  IS-‐ENES	  on	  project	  funding	  

Infrastructure	  dimension	  also	  recognised	  at	  WGCM	  level	  with	  WIP	  
Probably	  sSll	  need	  be	  be"er	  accounted	  for	  in	  the	  overall	  design	  of	  CMIP	  

Interoperability	  with	  observaSons	  –	  Obs4MIP,	  ana4MIP	  in	  ESGF	  
ESGF	  as	  WCRP	  strategy	  for	  data	  

Models	  &	  HPC	  dimension	  
Sharing	  of	  SW;	  Prepare	  for	  future	  architectures;	  Access	  compuSng	  faciliSes	  

Started	  with	  IS-‐ENES,	  now	  extended	  through	  the	  	  
ESIWACE	  Center	  of	  Excellence	  on	  weather	  and	  climate	  (Coord	  J.	  Biercamp)	  	  



Copernicus	  	  
Climate	  Change	  Service	  	  

C3S	  
at	  ECMWF	  

	  
Climate	  Data	  Store	  

Reanalyses	  
Satellite	  data	  (ESA	  CCI)	  
Seasonal	  Forecasts	  

ProjecSons	  (Global/Regional)	  
	  

Sectoral	  InformaFon	  System	  	  
Energy,	  water,	  agriculture,	  health	  ….	  



Copernicus	  	  
Climate	  Change	  Service	  	  

C3S	  
at	  ECMWF	  

C3S	  Climate	  Data	  Store	  
	  

Global	  projecFons	  :	  broker	  on	  ESGF	  
CP4CDS:	  ESGF	  node	  for	  C3S	  (2016-‐2019)	  	  
coord	  B.	  Lawrence	  (CEDA,	  DKRZ	  &	  IPSL)	  

	  
Contribute	  to	  further	  developments	  :	  	  
•  ESGF	  data	  node	  maintenance	  (IPSL)	  
•  CP4CDS	  compute	  	  node	  (DKRZ)	  
•  IntegraSon	  of	  InformaSon	  and	  tools	  (CEDA)	  
	  

Regional	  projecFons:	  	  
SubmiQed	  proposal	  to	  also	  broker	  on	  ESGF	  

Coord	  S.	  Denvil	  (IPSL,	  DKRZ,	  CEDA,	  SMHI,	  UCAN,	  ENEA,	  
LIU)	  

Climate	  InformaFon	  Portal	  
for	  Copernicus	  	  
CLIP-‐C	  project	  

CoordinaSon	  M.	  Juckes	  
	  

Precursor	  project	  
2013-‐2016	  

Climate	  Services	  
	  

Build	  operaSonal	  services	  on	  
ESGF	  and	  IS-‐ENES	  



What	  are	  the	  key	  things	  that	  are	  difficult	  to	  do	  today	  
and	  are	  impeding	  scienSfic	  progress	  or	  producSvity	  

and	  the	  sharing	  of	  data?	  	  

How	  to	  perform	  mulF-‐model	  analyses	  on	  ESGF	  ?	  need	  for	  local	  mulS-‐model	  archives	  
How	  to	  ease	  model	  evaluaFon	  ?	  Sharing	  of	  common	  standard	  analyses	  ;	  Open	  access	  APIs	  

with	  full	  provenance	  for	  data	  and	  methods;	  	  

Ease	  access	  to	  other	  communiSes	  
e.g.	  climate	  impact	  research	  

	  
Climate4impact	  plaUorm:	  
•  Explore	  climate	  data	  and	  perform	  

analysis	  
•  Need	  for	  in-‐depth	  documentaSon	  and	  

guidance	  
•  Use	  cases	  from	  impact	  researchers	  
•  Perform	  calculaSons	  /	  Data	  processing	  

hQp://climate4impact.eu/	  	  
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Since 1995, the Coupled Model Intercom-
parison Project (CMIP) has coordinated cli-
mate model experiments involving multiple 
international modeling teams. Through CMIP, 
climate modelers and scientists from around 
the world have analyzed and compared 
state-of-the-art climate model simulations to 
gain insights into the processes, mechanisms, 
and consequences of climate variability and 
climate change. This has led to a better 
understanding of past, present, and future 
climate, and CMIP model experiments have 
routinely been the basis for future climate 
change assessments made by the Intergov-
ernmental Panel on Climate Change (IPCC) 
[e.g., IPCC, 2013, and references therein].

CMIP has developed in phases, with the 
simulations of the fifth phase, CMIP5, now 
mostly completed. Though analyses of the 
CMIP5 data will continue for at least several 
more years, science gaps and outstanding 
science questions have prompted preparations 
for the sixth phase of the project (CMIP6). 
This brief overview of the initial proposed 
design of CMIP6 is meant to inform interested 
research communities and to encourage dis-
cussion and feedback for consideration in 
the evolving experiment design (see Figure 1). 
A more complete description and further 
information are available at http://www .wcrp 
- climate .org/  index .php/  wgcm -cmip/ wgcm 
-cmip6 and in the additional supporting infor-
mation in the online version of this article.

Scientific Focus and Structure

The proposed scientific backdrop for 
CMIP6 consists of the six grand challenges 
of the World Climate Research Programme 
(WCRP)—encapsulating questions related to 
clouds, circulation, and climate sensitivity; 
changes in cryosphere; climate extremes; re-
gional climate information; regional sea level 
rise; and water availability—with an addi-
tional theme involving biospheric forcings 

and feedbacks. The specific experiment de-
sign would focus on three broad questions: 
How does the Earth system respond to 
forcing? What are the origins and conse-
quences of systematic model biases? How 
can we assess future climate changes given 

climate variability, climate predictability, and 
uncertainties in scenarios?

Within this scientific framework, a more dis-
tributed organization for CMIP6 than in pre-
vious phases of CMIP is proposed. This would 
fall under the oversight of the CMIP Panel (see 
Figure 1), wherein an ongoing activity, CMIP, 
is distinguished from a particular phase of 
CMIP, now CMIP6. This structure involves two 
basic components.

First, CMIP (inner part of Figure 1) would be 
composed of two elements: in one, research-
ers would run a small set of standardized 

BY G.  A. MEEHL, R. MOSS, K. E. TAYLOR, V. EYRING, 
R. J. STOUFFER, S. BONY, AND B. STEVENS

Fig. 1. Schematic of the proposed experiment design for phase 6 of the Coupled Model Inter-
comparison Project (CMIP6). The inner ring and surrounding black text involve standardized 
functions of all CMIP, including ongoing Diagnosis, Evaluation, and Characterization of Klima 
(DECK) experiments (klima is German for “climate”). The middle ring shows science topics 
related specifically to CMIP6 to be addressed by the MIPs, with illustrative (and likely not com-
plete) MIP topics shown in the outer ring. This framework is superimposed on the scientific 
backdrop for CMIP6—the six grand challenges of the World Climate Research Programme 
(WCRP), which encapsulate questions related to clouds, circulation, and climate sensitivity; 
changes in cryosphere; climate extremes; regional climate information; regional sea level rise; 
and water availability. An additional science topic involves biospheric forcings and feedbacks.

Germany:	  
AWI-‐CM	  
EMAC	  

European	  models	  in	  CMIP6	   Short	  
name	  of	  
MIP	  

AWI-‐
CM	   CMCC	  	   CNRM	  	   EC-‐

Earth	   EMAC	   IPSL	  	   MPI-‐
ESM	  

Nor	  
ESM	  	  

UK	  
ESM	  	  

Had	  
GEM3	  	  

AerChem
MIP	   0	   0	   1	   1	   1	   1	   0	   1	   1	   0	  

C4MIP	   0	   1	   1	   2	   0	   1	   1	   1	   1	   0	  
CFMIP	   0	   0	   1	   1	   0	   1	   1	   1	   0	   1	  
DAMIP	   0	   0	   1	   0	   0	   1	   0	   1	   0	   1	  
DCPP	   0	   1	   1	   1	   0	   1	   1	   1	   0	   1	  
FAFMIP	   0	   0	   1	   0	   0	   1	   1	   0	   0	   1	  
GeoMIP	   0	   0	   1	   1	   0	   1	   1	   2	   1	   0	  
GMMIP	   0	   1	   1	   0	   0	   1	   1	   0	   0	   1	  
HighRes
MIP	  	   1	   1	   1	   1	   0	   2	   1	   2	   0	   1	  

ISMIP6	   0	   0	   1	   1	   0	   1	   1	   0	   1	   0	  
LS3MIP	   0	   1	   1	   1	   0	   1	   1	   2	   1	   0	  
LUMIP	   0	   1	   1	   1	   0	   1	   1	   1	   1	   0	  
OMIP	   1	   1	   1	   0	   0	   1	   1	   1	   1	   0	  
PMIP	   1	   0	   1	   1	   0	   1	   1	   1	   1	   0	  
RFMIP	   0	   0	   1	   0	   0	   1	   1	   1	   0	   1	  
Scenario
MIP	   0†	   1	   1	   1	   0	   1	   1	   1	   1	   0	  

VolMIP	   0	   0	   0	   1	   0	   1	   1	   1	   1	   0	  
CORDEX	   1	   0	   1	   1	   0	   1	   0	   0	   1	   0	  
DynVar	   0	   0	   0	   1	   0	   1	   1	   0	   0	   1	  
SIMIP	   1	   1	   1	   1	   0	   1	   1	   1	   1	   0	  

VIACS	  AB	   0	   1	   0	   1	   0	   0	   0	   1	   1	   1	  

Source	  Veronika	  Eyring,	  	  WGCM	  2016	  

What	  is	  your	  Smeline	  for	  data	  producSon	  and	  
distribuSon	  from	  climate	  model	  and	  observaSons,	  

high-‐performance	  computer,	  network,	  	  
and	  storage	  faciliSes	  needs	  and	  investments?	  



What	  is	  your	  Smeline	  for	  data	  producSon	  	  
and	  esSmated	  size	  of	  distributed	  archive	  ?	  

EsSmated	  numbers	  to	  be	  confirmed	  (ENES	  HPC	  and	  Data	  TF	  and	  CDNOT)	  	  

Germany	  also	  includes	  simulaSons	  done	  at	  AWI,	  	  DLR	  and	  DWD	  

Center	  
Core	  hours	  (Mh)	   Data	  (PB)	   Data	  ESGF	   Data	  ESGF	  

Total	   2016	   2017	   2018	   2019	   Total	   Amount	   start	  ?	  	  

CMCC	  
(IT)	   100	   	  	   	  	   	  	   	  	   1	   1	   2017	  

MetOffice	  
NCAS	  	  
UK)	  

500	   	  	   	  	   	  	   	  	   12	  
1	  to	  2	  

provisioned	  at	  
CEDA	  

	  	  

CERFACS	   11	   	  	   	  	   	  	   	  	   0,7	  
2	   Q2	  2017	  

CNRM	  (FR)	   150	   	  	   	  	   	  	   	  	   2	  

IPSL	  (FR)	   290	   	  	   	  	   	  	   	  	   14	   2	   mid-‐2017	  
BSC	  
(ES)	   58	   	  	   	  	   	  	   	  	   3	   3	   follow	  

producSon	  

MPI-‐M/DKRZ	  
DE	   84	   	  	   	  	   	  	   	  	   6	   2	   S1	  2017	  

Bergen	  /	  Met	  
Norway	  (NO)	   110	   	  	   	  	   	  	   	  	   1	   1	  

2	  provisioned	   	  	  

Total	   1303	  	  	   	  	   	  	   	  	   39,7	   12	  to	  14	   	  	  



C4I	  
interface	  

InstallaSon	  SW	  	  IPSL/LIU/DKRZ/	  CEDA	  
Help/FAQ	  	  	  	  	  	  	  	  	  	  DKRZ/BADC/PCMDI	  

CMIP5	  European	  Index	  nodes	  
	  	  	  	  	  	  	  	  	  	  	  CEDA	  /	  DKRZ	  /	  IPSL/	  CMCC	  

Euro-‐cordex	  index	  nodes	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  CEDA/DKRZ/IPSL/DMI/LIU	  
Security	  SW	  	  	  	   	   	  CEDA	  
QC	  SW 	   	  	  	  DKRZ/CEDA/SMHI	  
Monitoring	  	   	   	  CMCC	  
ReplicaSon	  SW 	   	  	  	  IPSL	  
ReplicaSon	  sites	  	  	  	  	  	  	  	  	  	  	  CEDA/DKRZ	  
Access	  to	  metadata	  	  IPSL/DKRZ/CEDA	  

IS-‐ENES	  services	  &	  development	  
	  

Ease	  access	  to	  model	  data	  
Processing	  tools	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  KNMI/CERFACS	  

Joint	  Research	  AcFvity	  
Data	  citaSon	   	   	  DKRZ	  
Controlled	  vocabularies	  	  	  

	   	  NCAS/BADC/NOAA	  

What	  are	  your	  common	  developments,	  sharing	  of	  
experSse,	  and	  accelerated	  developments?	  	  



What	  are	  the	  administraSve/sponsor	  requirements	  
that	  arise	  from	  each	  project	  (basically,	  metrics	  

collecSon	  and	  reporSng)?	  	  

Downloaded	  data	  volumes	  –	  IS-‐ENES	  data	  nodes	  	  

IS-‐ENES2	  :	  Key	  performance	  Indicators	  
Downloaded	  data	  volumes/files	  per	  month	  	  (pb:	  dashboard	  needed)	  

StaSsScs	  on	  acSve	  users	  of	  IS-‐ENES	  nodes	  
Number/percentage	  of	  reply	  threads	  to	  internaSonal	  ESGF	  

StaSsScs	  on	  use	  of	  climate4impact	  portal	  
	  

Issue	  of	  visibility	  :	  hidden	  behind	  ESGF	  

2013/04	   2015/06	   2015/07	   2016/01	  

2016/01	   2016/11	  

60	  TB	   60	  TB	  

Only	  DKRZ,	  IPSL,	  DMI	  All	  European	  nodes	  
CERA	  only	  during	  	  
ESGF	  downSme	  



What	  are	  your	  expected	  strategic	  roadmap	  and	  
	  ESGF	  funding	  levels	  for	  the	  	  
short-‐term	  (1	  to	  3	  years),	  	  
mid-‐term	  (3	  to	  5	  years),	  	  

and	  long-‐term	  (5	  to	  10	  years)	  	  

IS-‐ENES2:	  project	  support	  unFl	  end	  of	  March	  2017	  
	  

ENES	  Data	  Infrastructure:	  ConSnue	  to	  work	  together	  	  
	  

Apply	  for	  IS-‐ENES3	  (but	  not	  before	  2018)	  
Other	  joint	  projects:	  Copernicus	  climate	  change	  service	  project(s)	  

	  
IS-‐ENES	  only	  part	  of	  support	  

Also	  naFonal	  support	  (sSll	  to	  be	  quanSfied)	  
	  

Governance:	  ENES	  Data	  Task	  Force	  (M.	  Lautenschlager	  Chair)	  
	  

Need	  invesSgate	  possibiliSes	  for	  a	  long-‐term	  European	  research	  infrastructure	  
A	  mulS-‐lateral	  agreement	  



What	  is	  the	  poliScal	  landscape	  to	  be	  made	  aware	  of?	  

EUROPE	  
Strong	  emphasis	  on	  climate	  services	  

Climate	  modelling	  as	  part	  of	  the	  overall	  chain	  
H2020	  EC	  framework	  programme	  /	  Copernicus	  Climate	  Change	  Service	  

Joint	  Programming	  on	  Climate	  (Member	  States)	  
	  

A	  European	  
Research	  and	  
InnovaFon	  
Roadmap	  for	  

Climate	  
Services	  
(2015)	  



EC	  CommunicaSon	  2016	  
European	  Cloud	  IniFaFve:	  	  

Building	  a	  compeFFve	  data	  and	  knowledge	  economy	  in	  Europe	  	  	  

HPC	  +	  data	  centers	  +	  network	  
2	  pre-‐exascale	  systems	  in	  2020	  
2	  exascale	  systems	  in	  2022	  

What	  is	  the	  poliScal	  landscape	  to	  be	  made	  aware	  of?	  

	  
European	  Science	  Cloud	  IniFaFve	  

CollaboraFon	  with	  EU	  e-‐infrastructures	  (eg	  PRACE	  and	  EUDAT)	  
	  



Conclusions	  

Need	  to	  beQer	  recognise	  the	  infrastructure	  dimension	  	  
of	  CMIP	  WCRP	  experiments:	  

Long-‐term	  support	  of	  data	  infrastructure	  
But	  also	  be"er	  integraSon	  in	  the	  design	  of	  CMIP	  

CMIP	  :	  a	  strong	  infrastructure	  dimension	  for	  climate	  research	  
	  

Europe:	  commiQed	  through	  ENES	  data	  infrastructure	  
Projects	  (IS-‐ENES,	  Copernicus)	  &	  NaSonal	  support	  

	  
SFll	  challenges	  to	  get	  a	  data	  infrastructure	  fulfilling	  science	  needs	  

EvaluaSon	  /	  MulS-‐model	  analyses	  
	  

Key	  infrastructure	  for	  climate	  research	  but	  also	  other	  communiFes	  
Climate	  impact	  research	  /	  climate	  services	  

	  
European	  Open	  Science	  Cloud:	  ESGF	  an	  asset	  	  

Integrate	  data	  and	  HPC	  /	  integrate	  with	  other	  communiSes	  
	  


