The analysis of Research Infrastructures
relevance in response to Grand Challenges
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EnvRls at the science-society-policy interface
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Food .
Energy -
Climate -

Security o

EC1 Food security: agro
EC2 Food security: non-agro habitats incl. water

EC3 Energy: New knowledge and technologies

EC4 Climate: Resource and water efficient and CC
resilient economy and society

EC5 cClimate: Env. protection, sustainable management
of nat. resources, water, biodiv & ecosystems

EC6 Climate: Fighting and adapting to CC

EC7 Climate: Develop global environm. observation
and information systems

EC8 Security: Enhance the resilience of
society against natural & man-made disasters - aae‘
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* NRC1 Biogeochemical Cycles
* NRC2 Biological Diversity and Ecosystem Functioning

* NRC3 Climate Variability

 NRC4 Hydrologic Forecasting

* NRCS Infectious Disease and the Environment
* NRC6 Institutions and Resource Use

* NRC7 Land-Use Dynamics

 NRC8 Reinventing the Use of Materials
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5 1ICSU workflow focused Grand Challenges

° Observing: Develop, enhance, and integrate observation
systems to manage global and regional environmental change

* Forecasting: Improve the usefulness of forecasts of future
environmental conditions and their consequences for people

* Confining: Determine how to anticipate, avoid and manage
disruptive global change

* Responding: Determine institutional, economic, and
behavioural changes to enable effective steps toward global
sustainability

* Innovating: Encourage innovation (and mechanisms for

evaluation) in technological, policy, and social responses to
achieve global sustainability ag::
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ENVRIplus
GC-Matrix

Topical challenges

Workflows in each
topical challenge
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Response to EC and NRC Grand Challenges

RI
ACTRIS 3 10 23
AV o Ismm o o«
EISCAT 3D 5 10 33 29 19 14 19 14 29
EMBRC 23 23 10 3 0 40 0 0 0 3
EMSO 3 27 0 0 0 0 17 0 3 27
EPOS 0 0 1 9 0 0 0 0 0 5 0 0 8
ESONET VI 0 16 37 0 58 16 0 0 0 0 16 29
Euro-Argo 0 18 6 24 18 0 0 0 0 24
EUROFLEETS2 2 | & = 0 0 0 0 0 0 3
EUROGOOS 16 32 32 21 32 3 0 0 0

03 36 0 20
[IAGOS 21 25 21
ICOS 38 33 13 0
INTERACT 0 0 23 0 49 28 3
[S-ENES2 19 19 6 6 0 0 0
0
6 0
LTER 23 54 11 44 4
SEADATANET 9 27 27 0 0 29
SIOS 48 38 10 56
Mean 21 34 18 15 5 34
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(G2 Food securty: Foresi NRC Grand Challenges & share

EC3 Energy: New knowledge [y T g of ICSU workflow steps
and technologies

EC4 Climate: Resource and
water efficient and CC resilient...

-
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ECS5 Climate: Env. protection, |
sustainable management of... ] N

EC6 Climate: Fighting and i .
e i G [ With respect to focal GCs:

Responding

EC7 Climate: Develop global B
environm. observation and...

ECS8 Security: Enhance the | - |
resilience of society against...
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NRC1: Biogeochemical Cycles N [ ]
[
[

Forecasting

NRC2: Biological Diversity and | - |
Ecosystem Functioning

NRC3: Climate Variability [TJ[ ]

J Observing
NRC4: Hydrologic Forecasting | ]
NRCS5: Infectious Disease and | :
the Environment B Observing
NRCS6: Institutions and Resource O Forecasting
Use
O Confining

NRC7: Land-Use Dynamics Il cae§§~\

B Responding

NRCS8: Reinventing the Use of .
Materials B Innovating
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ENVRI domains
relevance for
NRC Grand Challenges

Solid earth

Solid_Earth

_\EC Grand Challen

Ecosystem
Aquatic

Ecosystem
Atmospheric

Atmospheric

%
| | e,
& Y
I, >
\\\ \\\\\\\ 9@% \v%
R
<, v
%, 2
l .xawc Omv
077777, N <
% Y
< v
i o z._vv
; ®
rln %, 2,
7777777 7, owov oa&\
o)) R .mv%
B % v
2, S,
%o, R
Y (%
Y 9,
£3 7
% 2
B,
%
(o)
% “p
i %)
2 7
> v
©,
%,
cm\w T 2 o
& o)
> 2
3 77277777777, &z
00 %
¢ @
“ Q
% C7
> v
Q
. ®,

o T T T T T T T T T T T »Uo
___________mvx\. R EEEEE R zQ,o
g888R8R9egRe"° % S %,
-

i %
sulewop 1y Jo [%] a>uepiodwi] aAneal pazipiepuels sulewop [y 40 [%] @3uepiodwi] aAne[R. pazipJepuels



ges

aaae
ENVRI

ENVRI domains
relevance for
NRC Grand Challenges

Atmosphere

Solid_Earth

_ EC Grand Challen

Aquatic

Ecosystem
Aquatic
Ecosystem
Atmospheric
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Standardized relative Importance [%] of RI_domains

Standardized relative Importance [%] of RI_domains

ENVRI domains

3 : -~ relevance for ...
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50 | §_ T
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n b I ... EC Grand Challenges

Aquatic,
Ecosys & Biodiv

NRC Grand Challenges

Solid_Earth
Aquatic

Ecosystem

Atmospheric
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Example: Visibility of special niche of ACTRIS, eLTER & ICOS in
response to EC Societal GCs
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IAGOS
EUROGOOS . .
Env. protection, sustainable
‘ Euro-Argo management of natural resources

Climate adaptation

IS-ENES2

EC7 Develop global environmental

EISCAT 3D observation and information
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Environmental Ris in a collaborative societal process

Observations

A (Data) ~N

: System
: Vviron
'?63,\
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Action CO"ab_oratlve éh Scientific
hd societal % Inter-
Impact process S pretation
A S
P
Decision Knowledge
process P
“.Communication
Advice

Data/info requirements (GC, SDG)
Raw data

Continuous refinement

Information from other RIs &
accessory scientific projects

High level data products,
science enablement

Tailor-made information , assessments

EU policy implementation

Exemplary frameworks for environmental policies, e.g.:

« Strategy on adaptationto < Habitats Directive
Climate Change * Water Framework

* Biodiversity Strategy Directive

* Soils thematic strategy

* NEC directive N
age



Summary and recommendations

* C(Clearly visible role of each Rl

 Comparison of pairs and clusters of Rls

* Possibility to detail on request

* FEasy to extend to other (emerging) classifications

Recommendations
* Cost-efficiency through acknowledgement of env. Rls
niches (avoiding overselling pressure)
* Focus on the env. RIs overall service portfolio
» strategic alignment/complementarities
e technical collaboration, co-location
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Spare slides for possible
guestions
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Grand challenges

Grand Challenges are important problems posed by various
institutions/professions to

* encourage solutions
* energize a wide range of target groups

* develop a sense of the possibilities, an appreciation of the
risks, and an urgent commitment to accelerate progress

Grand challenges are more than ordinary research questions
or priorities, they

e are global in scale, difficult to accomplish, yet offer hope of
being ultimately tractable

* demand extensive contributions (science, technology, non-
technical disciplines)
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Spotting special Rl focus by comparing

,Mean relevance” VS. , Relevance in a specific workflow part“
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GC Ontology in the RM - ,Science View Point“

Blank node
Objective

has objective
relevance

Research

Infrastructure

X

has objective
workflow relevance

Blank node
Objective
Workflow

has relevance %

has obective

has olfective

bds workflow

float
100%

EC GC
objective
ECS

GC

Classification
(EC, NRC, ICSU...)

ICSU workflow
observing

has relevance
class

relevance
5:76-100:
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GC on-line survey

ENVRI+ WP 12.1: Environmental Rls response to Grand Chi
1- Coordinator
Introduction

2 - One of key
personsint...

What one needs to know about the survey:

ENVRI+ is supposed to check, how it’s RIs relate to "Grand Challengg
A range of diverse GC definitions and classifications already exists.
Our basic decision was, NOT to invent a new Grand Challenge classi
But to use existing classifications in order to explain "RI relevance for (
After a pre-screening we checked 4 GC classifications in detail (exerci
Three of them were relevant: EC, NAS/NRC, ICSU
Two of them describe two different user viewpoints

- EC: the societal point of view (EC Grand Challenges; selection |

» NAS/NRC: the scientific point of view (NRC Grand Challenges i
One of them describes a high level workflow

- observe - forecast - confine - respond - innovate (see explanati
For each Grand Challenge classificatoin (EC, NAS/NRC) the work flo
RIs respond do selected GCs, but also to explicit parts of the work flo
The resulting cross-matrix (see graph below) was used as basis for thi

Management/A...

4- National
key person

5- Scientist

6- IT-Expert

10% 20% 30%

ENVRI+ Grand Challenges Matrix 3

GC classification
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