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Challenges
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“We got a lot of information about how the physical climate is changing, but what people really want
to know is how their lives will change“ ... “itis the ,so what‘ element in the climate change story*

Annual mean temperature anomaly, 2021

(Debra Roberts, Co-Chair, WG I, IPCC 6. AR, 3/2022)

-

For that, continuous, comprehensive observations on

o . | .
Interactions between the planet’s surface and atmosphere are %53 2 1050081 2 35 10
urgently needed

nature
What is the best way to implement an efficient observation system? SE—
What should be observed, how and where? ::i;:;;;ban Earth observatory
How to tackle the heterogneity of Earth surface? s
Where are the gaps
geographical?
observational?

data accessibility?




Integrated Research Challenges for in-situ site networks, context to
environmental policies

Biodiversity dynamics

EU Biodiversity Strategy, Water Framework
Directive, Habitats Directive

Climate change

European Green Deal, Strategy on adaptation to Climate
Change, UNFCCC Paris Agreement

Eutrophication and pollution
Water Framework Directive, UNECE-CLRTAP

Socio-ecology - Environmental protection, sustainable
management of natural resources, water, soils,

biodiversity & ecosystems > TRANSDISICIPLINARY
RESEARCH
CAP, Strategy on adaptation to Climate Change, Soils thematic strategy (

WS eLTER




Challenges: heterogeneity (landscapes, processes)
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Challenges: gaps in time and space, scaling

Process : (Period in years)

. I Mixing of GHGs in global atmosphere (2 to 4)
Atmospl_‘n_erlc | Time for 50% of a CO, pulse to disappear (50 to 200) - W(E1:3.4
Sty I Time for 50% of a CH4 pulse fo disappear (8 to 12) - WG4
| Air temperature to respond to CO;rise (120 to150) - WGES
Climate - Transport of heat and CO; to the deep ocean (100 to 200) - WG9, 11
system > (Up t0 10,000) Sea level to respond to temperature change - WG9, 11

I (Up to 10,000) lce caps to respond to temperature change - WGI:11

Acclimation of plants to high CO, (1 to 100) - WGI3

Eg“';giﬁal  — Life of plants (1to 1,000) - WGI:3, WGII:5
y . = Decay of plant material (0.5 to 500) - WGI:3

I Change in energy end-use technologies (1 to 10) - WGII:3,5,9

Socioeconomic ™ Change in energy-supply technologies (10 to 50) - WGII1:3,5,9

system L Infrastructure (30 to 100) - WGIII:3,5,9
|| Social norms and governance (30 to 100) - WCGII1:3.5.9
| I I I | I | I | I | I | I |
0 200 400 600 800 1,000 1,200
Years

IPCC 2001



Opportunities
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GSO
G SO fram EW O r k : u p d at ed 20 1 9 Group of Senior Officials (GSO) on global Research Infrastructures
pitedl+ IR i==__] | o I'lm=50 =T

Core purpose of Global Research Infrastructures
Global Research Infrastructures should address the most pressing global research challenges, i.e. those frontiers of
knowledge where a global-critical-mass effort to achieve progress is required.

e-infrastructure
Global Research Infrastructure initiatives should recognize the utility of the integrated use of advanced e-infrastructure
services for accessing, processing and curating data, as well as for remote participation (interaction) and access to
scientific experiments

Data management
long-term data curation including metadata;
data interoperability;
data access and re-use;
alignment with community standards and practices, including standards for openness, while respecting the “as open as
possible, as closed as necessary” principle.

Clustering of Research Infrastructures

schemes for access and mobility of researchers, engineers and technicians through the cluster should be actively
encouraged

Innovation, Technology Transfer and Intellectual Property
innovation and intellectual property rights management;
sharing, exploitation and utilisation of data and technologies generated by usage of the GRI.

http://www.gsogri.org/wp-content/uploads/2019/12/gso framework criteria.pdf



http://www.gsogri.org/wp-content/uploads/2019/12/gso_framework_criteria.pdf

The pillars for addressing climate change

IN-SITU GROUND-BASED, AIRBORNE REMOTELY OBSERVED DATA
AND SHIPBORNE DATA < >

Biology r g
Chemistry =SS :
PhySiCS ‘ ‘m‘ = - s

EARTH SYSTEM STATE - LR
* initial conditions Basa 7

Scaling from
points to regions

e assimilation

Capturing heterogeneity,
verification

Forecasts and
predicts
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Global Ecosystem Research Infrastructure GERI @ &x.
> 1600 sites
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Global Ecosystem Research infrastructure GERI @ &

by rch NSF
¥ National | search s Q
Science
Foundation
Find Funding & Apply v Manage Your Award v Focus Areas v News & Events v About v

Accelerating Research through

International Network-to-Network
Collaborations (AccelNet)

Awarded at $1.6M by U.S. National
Science Foundation 2023-26

Goals:
1. Further develop and leverage strategic
international network to network collaborations.
2. Accelerate scientific discovery by bringing together
international stakeholders and researchers to guide
the harmonization of global ecological drought data
as a first focus.
3. Prepare the next generation of researchers in this
network-of-network approach via workshops,
training, and enhanced opportunities for
collaboration.
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<€— Drivers of Change

7~

SocioEcology
3

Assessments
Services

-

Biogeochemistry

,

Air
Aquatic
Terrestrial

Infrastructure

i Population and

| Community Ecology

=
Ecosystem
K Processes**

Natural
Agricultural
Aquatic

s

Biodiversity
"

Diversity
Abundance
Genomic

-

Climate
e

Environmental
| Physics

rAtmospheric
| Chemistry

rI.and Use
| Management

p
Invasive Species

kInfectious Disease

Number of data products/datasets

1-50

51-100
101 - 150

150 -200

> 200

3
o TER
J
\
) [neen
A =
V.7 1
k7
tern ”  cuc%
RS J
\
SAEON
O v st Nowtow s )

y
ICOS &=
Carmon
Observation
System
-




o IR C N\ \/R |

community

——————

i

|
- B
- A /

l

P L—




ENVRI HUB provides integrated services to all users

ENVRI COMMUNITY

RESEARCH INFRASTRUCTURES

Lire
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Environmental in-situ observations in Europe, 4 examples

p
eeeeeeeeeeeeeeee ) !
o @
P
>| 3 n g & <
r -
R N
A=Y
-] U
: 5]
5]
ey g E % o]
[ |
Um
@ =o ]
I -\ a
= ) -
» 4  To}
" (o]
sibe - =
= ; %, *
a > .
%
Indian : e % =
Antarctica Ocean Central Asia“ % Svalbard

>100 variables
Total investment 698 M€
Annual operation costs 93 M€

The European
contribution
represents % of
the global array.

Oceans

8 variables

Total investment 30 M€
Annual operation costs 10 M€
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Atmosphere, Oceans, Life
>70 variables

Total investment 116 M€
Annual operation costs 32 M€

|:| Steppic
- Pannonian
- Mediterranean
£ (", - Continental

S / [:] Boreal
/r [:I Black Sea
% I Atiantic

' - Alpine

Atmosphere, Oceans, Life (incl. society) 5\?
>80 variables

Total investments 150 M€

Annual operation costs 50 M€



Example: soil drought observations, regionalization and forecasting

Automation and Regionalization Forecasting
new observations in time & space

Point measurements

Source: M. Schron (UFZ), TERENO, MOSES, elLTER
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Accounting for all domains (incl human): eLTER
holistic approach, integration and cross-disciplinarity

eLTER design eLTER provides
« Hierarchy of site Access to:
categories « eLTER facilities
« Various levels of « Information Clusters
» spatial complexity « Standard Observations (“EEVs”)
* instrumentation » Multiple other data sources
BIOSPHERE (RS, modelling, legacy data)

« Data and data products

 Analytical tools, virtual labs
HYDROSPHERE

eLTER Cat 1 Site .

eLTER WILL SERVE — » eLTER Cat 2 Site % ®
MANY RESEARCH GEOSPHERE _.
COMMUNITIES ' eLTER Cat 3 Site

* Training

elLTSER Platform

— — -
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Example of a site planned for integration

* Since 1995
: : ; * Combining comprehensive ground-based
~ Continuous comprehensive observations q 8 q " 4 Ig | del
Station for Measuring Ecosystem - Atmosphere Relations ata, remote data and muitiscale models

SMEAR " * Contributed to >50 EU projects

* Measuring >1200 parameters

Vegetation Atmosphere
Ga%exchange Agrggols Gas & Aerosol copncgr}]trations, * Data flows 24/7/365
. Transport : composition, and fluxes :
o Grovf/)th Heat fluxes ey * Blg Data
- Structure BL Meteorology 5

Sk o *1 min data: > 1e10 points
rradiance :

*1 sdata: > 7ell points
*10 hz flux data

il»’ gy »‘&J(e LTER  2&+Ris

processes
Peatland
Urban Agriculture 1ICOS
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Towards Global Earth Observatory (Hyytidla Workshop):
outcomes

* Existing assets
e ESFRIs, Copernicus, GCOS, WMO: GAW, Integrated Global Observing System (WIGOS), GHG
Watch, Global Basic Observatory Network (GBON) etc ...
e C(Clusters like GERI, ENVRI
 |dentification of gaps
* In particular Global South, oceans, biodiversity
* Global standards, common data access, continuity of datasets

* Improve interoperability, address complexity (granularity)

* Include impacts to human and social systems, citizen science and agent-based modelling

* Added value for the national and multinational investments, optimising network designs
 Demonstrator(s), permanent innovation and expansion with new measurement systems (incl. Al)
* Dialogue with the stakeholders to promote integration, harmonisation and use of data

* Key message: We need to show how to work towards solutions. RESEARCH INFRASTRUCTURES
REPRESENT A MAJOR BUILDING BLOCK OF PRE-INVESTMENTS



Thank you for all Workshop participants!
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