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Ecosystems are seen as “one physical system”
with their environment, with cross-scale
geosphere-hydrosphere-biosphere interactions

Planet Earth as
“One Grand Organic Whole”
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ECOPOTENTIAL PAs and climate
Hoffmann et al, 2017, submitted

Kruger

Negev

Climatic data for
2.5 arc min grid cells




What do we study
in the ECOPOTENTIAL Protected Areas:

Current state of Protected Areas
from Remote Sensing

Ongoing changes in the ecosystems
and the environment

Future projections on the state of the ecosystem

Narratives related to Protected Area needs:
The Storylines
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=(@ ) changes in Protected Areas: from EOBS

E-Obs, a European daily
high-resolution gridded dataset
of surface temperature and
precipitation

Trine Toax Tmean @Nd precipitation
daily temporal resolution
spatial resolution 25 km

period 1950-2016

Looking at the climatic change driver
hotspots in Europe

Protected Areas and Climate Change Hotspots



.. Changes in Fire Occurrence in the Mediterranean:
€ Burned Area

Turco et al,
PLOS ONE
2016

Turco et al,
Scientific Reports
2017
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Changes in Protected Areas: from EOBS

HDD: Heat Degree Days
GSL: Growing Season Length

Seas_T: Temperatur Seasonality Index HY-INT: intensity of the water cycle
Seas_R: Precipitation Seasonality Index  FD: Number of frost days

TN: Minimum Daily Temperature SU: Number of summer days

TX: Maximum Daily Temperature RR: precipitation

TG: Average Daily Temperature



Remote sensing variables



Spatial-temporal dynamics of savanna ecosystems
in and around Kruger National Park (A. Ramoelo et al, CSIR)

SokE

Indicator

Method [reference] (type)*

Distribution of grazing
and browsing resources
in the semi-arid
environments

amount of grass per unit
area (biomass)

percentage of nutrients in
dry matter (leaf N (%))

percentage of tree cover
per unit area (%)

above ground woody
biomass per unit area (ha)
& woody volume as
biomass proxy

empirical techniques [Ramoelo et al.
2015] (M)

empirical techniques [Ramoelo et al.
2012; 2015] (M)

field, LIDAR and SAR empirical techniques
[Mathieu et al. 2013, Naidoo et al, 2014,
Urbazaev et al. 2015] (M)

field, LIDAR and SAR empirical techniques
[Mathieu et al. 2013, Naidoo et al. 2014]
(M)

Water and carbon fluxes

Measurement of soil
moisture,
evapotranspiration, carbon
fluxes

eddy covariance and/or chamber
techniques (1)
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d Changes in Protected Areas: in situ data (e.g., Lakes()hrid)
. ‘e"“
Habitat for endemic species is 5\\5

endangered by eutrophicationin t Co
most diverse lake in the worl‘o‘




Integrated approach with PA Staff:
The ECOPOTENTIAL storylines

¢ Focus on given Protected Area(s) and identify the main
Ecosystem Services of interest and the functions/processes

supporting them.

e |[dentify indicators for the state of the ecosystem and of
ecosystem processes (DPSIR SoE), for the most important
control factors on the ecosystem, for the main (human-
induced) pressures (DPSIR Pressures).

e |dentify the most critical/endangered/fragile ecosystem
components and identify indicators of the impacts/response
of ecosystem structure, functions and services (DPSIR Impacts).

e |[dentify, retrieve, collect and possibly extend the data base
(in situ and Remote Sensing) for the above indicators and the

relevant Essential Variables.
¢ |[dentify societal and management responses (DPSIR Responses)
and develop conservation and management policy options.
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Sierra Nevada, Spain

is the highest
mountain of southern Europe and
one of the most important

in the
Mediterranean region.

ECOPOTENTIAL €&



is
a key issue to sustain
economic activity as

well as ecosystem
functioning in this
area.

Sierra Nevada, Spain

ECOPOTENTIAL



aim to assess how
, Created by
Romans and Muslims over
centuries, affect the functioning of

socio-ecosystems in Sierra Nevada,
and whether they can be
considered as tools to buffer the
impact of climate change.

Sierra Nevada, Spain ECOPOTENTIAL €&



The Ha_rﬁH;aNé'ég\; is an arid environment : e L 3 4 Lo
IimitAeféll_r mainly by water availability. > ‘3

Har HaNegey, Israel




The multitude of competing land uses, particularly
, are the most pressing driver of change to the

ecological integrity of this area.
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The , UNESCO Man and Biosphere

Reserve, is an emblematic wetland formed by the
Rhone River delta in southern France.

Camargue, France ECOPOTENTIAL €&



Camargue, France ECOPOTENTIAL €&
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Scientists and PA staff:
different perspectives?



Scientists and PA staff:
different perspectives?



A workshop with PA staff (May 2017)
and a EO/RS training week (February 2018)
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Open acces to data, results,
models and knowledge:

PA from Space
EODESM
The Virtual Laboratory Platform
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A deeper integration of
Remote Sensing with in situ data,
possibly mediated by the use of
Essential Variables for Ecosystems

Gaining a cross-scale, cross-PA view
of the challenges and drivers
of ecosystem modifications
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Need for new approaches to future
projections of ecosystem state

Global/Regional
climate and
environmental
change scenarios

Vulnerability approach
(“decision scaling”)

Le Roy Poff et al,
Nature Climate Change 2016

Model
“parameter”
sensitivity

Eco-hydro
models
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The Earth Living Skin
aka the Earth Critical Zone
aka.. the ecosystem!

............

The layer between the top of vegetation canopy
and the “rocky matrix”, a meeting point of geology,
geomorphology, geochemistry, hydrology,
soil science and biology: the ECOSYSTEM
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Critical Zone Observatories in extreme environments

Need for
combining
in-situ
measurements,
remote sensing
and modeling
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User uptake of project results:
strong link with PA staff and scientists
(and other potential users)
with continuous assessment of the
possibly different priorities, views and needs

Provision of data, results and knowledge
to larger-scale infrastructures and programs:
GEO (GEO ECO), elLTER, LifeWatch
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Thank you for your attention
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User uptake of RS products:
strong link with PA staff
(and other potential users)
with continuous assessment of the
possibly different priorities, views and needs

Provision of data, results and knowledge
to larger-scale infrastructures and programs:
GEO (GEO ECO), elLTER, LifeWatch
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