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1. Introduction

Navarino Environmental Observatory (NEQ@poperationbetween StockholntUniversity, the
Academy of Athens and TEMES S.A., is dedicated to research and education on the climate and
environment of the Mediterranean region. Located at Costa Navarino, Me&xieére, NEGs

a dynamic hub where scientists from all over the world conduct frontline research, develop new
tools and methods, as well as meet to exchange knowledge and ideas.

The Mediterranean area faces considerable environmental and climate @saliengbming
decades. In addition to the lostanding problems of marine, atmospheric and terrestrial
pollution, the ongoing climate change is predicted to lead to significant changes in this part of
the world. Particularly the lonian and Aegean Seas l@en described as the crossroads of
transboundary transport of air pollutants and atmospheric aerosols, detan important
effectonthe radiation balance of the region and therefore influence climate change. The ongoing
climate change is predicted tead to higher summer temperatures and an increase in drought
eventsas well asin the frequency of forest wild fires. Athis will significantly affect the
environment and humasocietes

The research taking place at NEO is orientated towards these future challenges. Multi
disciplinary research is conductedthin relevant research fields, such: ap atmospheric
compositionand climatechanges, ii)geology, geomorphology and landscape d¢egnand iii)

climate waterand environmental changeshe atmospheric composition and meteorological
parameters are continuously monitored in order to track the origin of pollutants and detect
climate change signals. Global and regional soabelellingis applied for climate projections

and future pollution level simulations. Hydrological research, monitoring and evaluation are
undertaken in order to understand past, present and future processes and to develop suitable
water resource management stratedias the region. Tectonic, climate, environment and
landscape studies are carried out in a{t@¥g perspective, to understand the physical science
basis of our earth. Specific further goals are to understand the role of natural versus human
induced climée/environmental changes andatoalysethe role of physical factors in the context

of tourism and urbanism. All monitoring activities are linked to international networks.

In addition to the research taking place at NEO, emphasis is given to the edacatitvaining

of students angloungresearchers. For this reason special coursesxandsionsare made in the

field, training workshops are organized, and postgraduate and PhD students are involved in NEO
research activities.



2. Partners

Stockholm University with the Bolin Centre for Climate research

Stockholm University, located in the capital of Sweden, is a major northern European university
and carries out research and education within the natural and social sciences, the humanities and
law. Stackholm University is the largest univessin Sweden and one of the largest employers

in the capital.

The Bolin Centre for Climate research at Stockholm University is a pioneering institute within
the field of climate and environmental research. The Beg Bolin, professor at Stockholm
University, was the leading force behind the establishment of the UN Intergovernmental Panel
on Climate Change (IPCC), which was awarded the Nobel Peace Prize in 2007. The centre
carries on Bol i n6 sfuntlamenialt resgaech dm ycritical gprockssestin theg
climate system.

More informationwww.su.se http://www.bolin.su.se/

Academy of Athens

The Centre of Environmental Health and Biophysics of the Biomedical Research Foundation of
the Academy of Athens has been involved in pioneering research on ozone, chexdiatrgn
interactions and global change during the past decades. The Biomesbearéh Foundation is

a nonprofit institution, established by the Academy of Athens, which traces its name to the 3rd
century BC Plato's Academy; it therefore brings the heritage of the first Academy on Earth. The
Centre has participated in all WMO/UNEPz&e Assessments and in numerous competitive
international research projects and campaigns.

More informationwww.academyofathens.duttp://www.bioacademy.qgr/?lang=gr

TEMES SA

TEMES S.A. (Tourist Enterprise of Messinia) is a premier developer of luxury mis@desorts

in the Mediterranean region. Costa Navarino in Mesgmids flagship development. At the
hear't of the companyds Dbusiness philosophy
social responsibility with the aim of achieving sustainable tourism development in complete
harmony with the natural environmemidatraditions of the destination.

More information www.costanavarino.com
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http://www.bioacademy.gr/?lang=gr
http://www.costanavarino.com/

Associated members

Nine associated members have joined NEO family:

T
T

The National Observatory of Athens

The Environmental ChemicB&rocesses Laboratory (ECPL), Department of Chemistry
University of Crete

The Laboratory of Atmospheric Physid&epartment of PhysiecsUniversity of Patras
(LAPUP)

The Laboratory of Climatology, Climate Dynamics and Climate Change, Department of
Geograpy - Justus Liebig University Giessen

The Laboratory of Archaeometry, Department of History, Archaeology and Cultural
Resources Managemeritniversity of Peloponnese.

The Soil and Water Lab within the Department of Biological and Environmental
Engineeringat Cornell University.

TheLaboratory of TreeRing Research, University of Arizona

TheDepartment of Geography, Johannes Gutenberg University

TheDepartment of Archaeology and Ancient History, Uppsala University



3. Research

c8p ,AAOTETC &£0IiT OEA DPAOOS

In order to better understand Climate Chaage its effects to the environmemé need to learn
more about past climate variability and loops in climatic conditions prior to human interference.

3.1.1 Geology, Geomorphology and landscape changes

The geomorphology in southern Greece is a product of-Ergle tectonic events related to the
continental collision between Africa and Eurasia, and of climate changes on geological
timescales. During the Quaternary the area wastafleby many cold periods, with glaciers
developing on the highest summits, and uplift/subsidence of individual tectonic blocks. The
Taygetos mountains are a good example of such an uplifted block. A deeper understanding of the
current landforms and landsppe r equi res a fAholisticd frame
geological and climatic events that have driven the geomorphologic evolution in the area.

Coupled with gological researcNEO researchers aim fartherthe quantitative understanding

of the rde of mountain buildingasacootd | i ng factor of Earthoés cl
often earthquakes occur on active faults in Peloponnese.

2016 was a rap up year for the Geomorphology group at NEO. After 5 years of engagement with

the area NEO researchers Johan Kleman and Ingmar Borgstrom have concluded their results on
fiLandscape evolution and landform inheritance in tectonically activensyi i n a publ i ca
Zeitschrift f.;r Geomorphologie

=

Figure 1: Johan Kleman and IngmBro r g sterieidwork on Taygetos mountain




The Geology research was continued in actis &
faults of PeloponneseThe fieldwork targetedi. 4
sampling of the Sparta Fault for datin,g
paleoseismicity on this potentially dangero
normal fault using the following in siproduced
isotopeseCl, 2°Al, and“C.

The work builds on published dating work usi
38Cl and the licetiate workof Ruben Fritzon, who
identified a surprisingly heterogeneous mineralogs ="
of the exposed fault surfa@ad resulting potentialfss =&
contamination of previous dating by metecfi€l.
The multtisotope approach is designed to unra
this contaminationissue, allowing for a moret:
accurate reconstruction of paleoseismicity on tf&
fault (and other limestone normal faults, which ;

common throughout the eastern Mediterranean) ,

This work forms part of a project on geohazardsg
Peloponnese in collaboratiavith Alasdair Skelton g
(IGV), Bradley Goodfellow (IGV and NG), and
Uwe Ring (IGV). :

i A R e i

Figure 2: Setting up a sampling transect adjacent ttmasect
sampled foPCl in 2002 by Lucilla Benedetti and colleagues



3.1.2 Cave speleothems and wetland sediments

The caves and wetlands of Peloponnese provide opportunities to study-éheldon of
climatic, environmental and cultural changes in a historical perspective, going back to Bronze
Age civilizations and beyond. The focus of this research is to undérg@st climate and
environmental variability, flooding events and $eeel history, using cave speleothems and
sediments from wetlands, situated in Messinia, Lakonia and Arcadia.-pfloky analyses of
speleothems and sediments reveal changes in régeadevels, precipitation, temperature and
vegetation in the past. Combining results from analysis of speleothems and lake sediments will
help us distinguishing between the human role versus climate factors behind observed changes in
vegetation.

With plenty material already retrievéedbm Ag. Floros fen (Messinian plai@ndGialova lagoon
(both in Messinia, Greecépck in 2015, NEO researchers focusainly on analyzing samples
aiming to understandhanges inland usepractices through time and possible effects of climate
on vegetation.

A morphological study of the diatom spec@gclotella distinguendanda description of a new
specieqCyclotella paradistinguendap. nov), based on a high resolution microscopialgsis

from the Agios Floros sediment corevas published in a new papen the Diatom Research

This research contributes to the high taxonomic resolution, correct identification and ecological
separation of closely related species, which are essewntiamprove paledimnological
reconstructions in the Agios Floros wetland.

The sediment cores from Gialova lagoomere analysed by Christos Katrantsiotis and Pavlos
Avramides in terms of microand macrofossilsgarbonand deuteriunmisotopes on fossiplant
lipids andstratigraphic changes in elemental composjtlmsth atStockholm University and the
University of Patras. Parallel work from master students Erika Modig and Taariq Sheéc
supervision of bha poltem analysid] i estady humard activity and
vegetation changes since the Late Bronze Age in SW Peloponnese

w : Preliminary resultof the pollen analysis from
Gialova showed thatrbm the Late Bronze age
(36503025 BPto 17001075 BC) onvards, the
pollen record includepollen from cultivated
grass, vine, and the grazing indicator species. In
the Early Iron age (3028650 BPto1075700
BC) olive pollen displays a marked peak, at the
same time as accumulation rates and influx from
terrestrial sources increase. Thereafter tiveo
pollen percentages decrease and remain
relatively low until the end of the Frankish
EEAN period (c_. 500 years ago) when both
ﬁq accumulation rates and olive pollen percentages
» increase agairRollen analysis was conducted by
themaster students Erika Modigaitaarig Sheiku nder supervi si onanof Mar
wascompared to the studies of Christos féatsiotis and Pavlos Avramideg.oreover,studies
of volcanic tephra on cores from Gialova and Agios Flosh®wed thepresenceof a tephra
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layer atabout 3200 BPThe studies were conducted byster student Helene Sunmark and
bachelor student Axel Hultqujsinderthesu per vi si on of Stefan Wasteg-

The paleeenvironmental record from Gialova is interpreted in collaboration with Elin Nérsin
(Stockholm University) Shari Stocker (University of Cincinnati) and Calla McNamee (The
American School of Classical Studies at Athens)

In close collaboration with DoLP (Domesticated Landscapes of the Peloponnese)-group
Department of Archaeologynd Ancient History Uppsala University more material for future
palecenvironmental researahas retrieved from a new site, ancient Lake Lerna which is located
close to Argos in SE Peloponnes€he cores are expected to cover the ca last 8000 years and
they will be analyzed in terms of microfossils and geochemistry for paleoclimate and vegetation
reconstructions.

iKY . ]
Norstr°m,

Figure 3 Martina H2ttestrand, El i
ancient Lake Lerna

Chr usirtgcﬁiesdwdﬂ(aat rantsio

A new corefrom the upper 3 nat Agios Floros wasalso sampled during the fieldworkhis
materialis expected t@womplement and improve the resolution of earlier pal@aronmental
reconstructionsovering the last ca 3000 years

- Submit theresults from Gialova lagoam peer reviewed journals

- Analysenewmaterial from ancient Lake Ler@and additional mmaterial from Agios Floros

- Martin Finne will start working on newly collected speleothdms a cave in Argolis, NE
Peloponnese
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3.1.3 Tree-ring research

This research makes use of annual rings in trees to study past changes in the climate. The project
is assembling new tra@ng records from different parts of Greece with the goal to cover the last

c. 1 000 years and add to the international network efring data for the larger Mediterranean.

The overarching aim is to improve our understanding of climate change in this region. Tree rings
may also be used to study and precisely date extreme environmental disturbances in the past,
such as the effects okjglosive volcanism. A second aim is therefore to explore novel methods

to trace and quantify such events in the physical and chemical properties of tree rings. The
results will extend our knowledge of the timing and magnitude of these events in the past.

EuropekEs ol dest Kknown i ving i nhabitant, a B
expedition conducted by the Navarino Environmental Observatory (NEO) in Northern Greece,
under the leadership of Paul J. Krusic.
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Figure 4: Smolikas datase#i temporal distribution of 615 samples from 9 sites. One bar represents an individual sample and the
red bar indicateAdonisa Bosnian pine, dendrochronologically dated to be 1075yrs old. and therefore, currently the oldest living
inhabitant in Europeh RCS detrended Smolik&snus heldreichiifRW chronology (n<5) and corresponding 50yr spline (red).

A Bosnian pine (Pinus heldreichii) growing in the highlands of northern Greece has been
dendrocronologically dated to be more tharv3.0/ears old, by scientists from Stockholm
University (Sweden), the University of Mainz (Germany) and the University of Arizona (USA).

This makes it currently the oldest known living tree in Europe. Considering where the tree was
found, and its venerablgyee , the scientists have named this
god of beauty and desire.
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Figure 5: Millennium-length proxy network based on MXD and TRW chronologies. Colors indicate the correlation with regional
instrumental summer temperaturatal

The compilation of samples from living and relict Pinus heldreichii trees at Mount Smolikas in
the Pindus Mountains in Greece enabled the development of one of the longeseWwagion

TRW datasets in the Mediterranedmneering maximum latewoodensity (MXD) chronologies,
shown to be good climate predictors, are an important proxy for reconstructing annual climate
variability over the past millennium. Compared to frequently usedrimgewidth (TRW) data,

MXD has been shown to contain a strongkmate signal as it is less biased by biological
memory effectsThe scientists hope the annual variations of the tree rings from trees like this
and those fallen in centuries past, yet still preserved on the ground, will provide an informative
history d climatic and environmental conditions, going back thousands of years.

- Measue wood density using the DENDRO2003-r&y instrumentation to develop a
millenniumlength density chronology. The climate signals inherent the new MXD
chronology will be assigned by calibration of the chronology against regional instrumental
climate data and the chronology will be transformed into a climate reconstruction.
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