Annual report on 2019 paleoclimatic activities at CNR-DSSTTA

INTRODUCTION AND MOTIVATION

In the last century, our society has entered an epoch of global changes, during which humanity has
fully acquired the ability to significantly modify the planetary environment. This new period has
been named Anthropocene, to underline the relevance of humans as a factor of global planetary
change. Human population has grown exponentially, the length of life has increased more rapidly
than since the dawn of humanity, extreme poverty is still way too widespread but it has been
reduced as never before. At the same time, we have forced huge biodiversity losses, polluted air,
waters and soils, disrupted the nitrogen cycle, and induced global climatic changes by the emission
of greenhouse gases such as carbon dioxide and methane. Climate change can combine with the
other hazards, favoring the interplay of multiple risks with potentially dramatic consequences.

Under such circumstances, the only way to address the new challenges generated by climate change
is to increase our quantitative knowledge of the Earth System, disentangling to multiple interacting
processes governing its dynamics on all space and time scales, by means of measurements,
monitoring and modelling, and develop the abilities to estimate future conditions to provide
guidance for implementing mitigation and adaptation measures.

To provide meaningful estimates of future conditions, we need global and regional models, such as
those developed by many climate centers in the world (including CNR) and collected for example in
the CMIP and CORDEX international programs. However, the climate system is terribly complex, and
a full understanding of its workings is still unreached. In particular, models have still troubles in
properly dealing with climates that are significantly different from the current one, and in
determining the conditions under which the Earth System can reach —and pass through — a tipping
point such as collapses in the ocean circulation, generalized permafrost thaw and massive methane
emission, or the collapse of the marine biological pump owing to ocean acidification.

Here, the knowledge of past climates can come to help, providing quantitatively measured and
measurable “analogues” for what can come in the future. Intense climate changes such as those
occurred at the Paleocene-Eocene Thermal Maximum (PETM), or the Eocene-Oligocene cooling, or
the many rapid deglaciation warming transitions at the end of the series of glacial maxima in the
last million years, with their accompanying short-term fluctuations, provide a glimpse of the possible
futures and of the tipping points of the planetary climate system, and can help improving climate
models providing a knowledge window on the fully nonlinear processes characterizing the Earth
System.

The paleoclimatic research community of DSSTTA CNR, here represented by the Paleoclimate
Working Group, is active on many of these themes, and in particular, it focuses on three main issues:
(a) the dynamics of climate during the Holocene and the glacial-interglacial cycles across the two
main climate system reorganizations of the Quaternary (i.e., the Mid-Brunhes Event and the Middle
Pleistocene Transition), with a specific attention on the Mediterranean, Antarctic and Arctic regions;
(b) the dynamics of rapid climate transitions (e.g., glacial terminations and sub-millennial scale
variability) and extreme (warm) climate from the Permian to today; and (c) the investigation and
calibration of chemical and biological proxies to reconstruct terrestrial and marine climate
conditions in the past.



The report that follows briefly summarizes the research activities done in 2019.

1. ONGOING PROJECTS 2019

1.1. Paleoclimatic-environmental archives

1.1.1. Ice records

NR-
Project Brief description Time scale c . Partner
Institute
AWI
UKRI-BAS
The overarching scientific objective driving IPEV
Beyond EPICA Oldest Ice Beyond EPICA is to obtain quantitative, ENEA
Core: 1,5 Myr of greenhouse  high-resolution ice- core information on CNRS
. . . Last 1.5
gas — climate feedbacks - climate and environmental changes over Myr ISP uu
‘Beyond EPICA’ (H2020 the last 1.5 Myr, crossing the enigmatic ¥ NPI
#815384) reorganization of the climatic system of the SuU
Middle Pleistocene Transition. UBERN
UCPH
ULB
This proposal is the Italian national
contribution to the H2020 Coordination
and Supp(?lrt Action .(CSA) Beyon.d EPICA - University
. . Oldest Ice". The national consortium .
The Italian contribution to . . . . . of Firenze,
. w consists of five leading Italian institutes in Last 1.5 .
the project “Beyond EPICA - . . ISP Bicocca,
” the reconstruction of the past climate Myr
Oldest Ice” (PNRA16_00124) . . Bologna,
through ice cores. The challenge will be to ENEA
prepare the ground for obtaining a 1.5
million-year-old ice core from East
Antarctica.
SOLARICE is a multi-year Franco-Italian
scientific initiative aimed at retrieving and
studying a late Holocene ice climate record
from Concordia Station (East Antarctic
) T st of st
Study of the Solar Forcing P .p. . . LGGE, LSCE
activity based on a high resolution 10Be . .
over the Holocene from a record. We will implement a multiprox University
new Dome C Ice Core 3 roa.ch and uar,:tif markers thst ¥ Last 2 kyr ISP of Milan,
(SOLARICE) - CE:racterize thqe evoluytion of the past local Venice,
(PNRA16_00008 - A2) © past Rome,
temperature, humidity sources, volcanic
. . . Parma
forcing, biomass burning and dust sources.
The SOLARICE initiative provides an
important contribution to the IPICS
priorities (past 2k) and Antarctic 2k (within
PAGES 2K).
This project aim at the monitoring and CAl -
study of permanent ice deposit in caves, Societa
with a special focus on the frozen ground Alpina
of the Julian Alps, a maritime alpine chain delle Giulie
C3. Caves Cryosphere and located in the easternmost sector of the Last 11 kyr ISMAR Trieste,
Climate - . . .
Alps. Drilling and ice coring performed Servizio
during the 3 years of the project allowed to Geologico
face dating issues both using traditional della
methodologies e.g. **C and pollen analysis) Slovenia,




and new techniques. Particularly, the study Parco
of cryogenic calcite to decipher the Naturale
distribution of the "frozen ground" during delle
the course of Holocene is one of the main Prealpi
application. Giulie
1.1.2. Marine records
. . . . CNR-
Project Brief description Time scale . Partner
Institute
GRACEFUL project tackles critical aspects of
Geochemical signals in the Antarctic climate change through a ENEA
Antarctic biogenic multi-disciplinary international research Holocene ISPRA
carbonates for effort. Specifically, it aims at reconstructing last 100-200 ISP University
paleoceanographic changes in seawater temperature, pH and of Padova,
reconstructions (GRACEFUL) carbonate saturation state, nutrient yrs Trieste
— (PNRA16_00069) content and water mass circulation in the
past using a highly innovative approach.
The project aims at contributing in defining
the future scenarios of the projections of
sea level rise induced by global warming,
. . through the reconstruction of the evolution
Glacioeustatic sea level and . .

. . . of the coastal landscape of Sardinia. The Pleistocene- .
climatic change in Sardina . . IGAG UniSS
during the Quaternary study is base.d on the litho- ' Holocene

morphostratigraphic and geochronological
investigation of the ancient shore lines
related to eustatism and the dynamics of
marine erosion.
This research has been designed to
reconstruct the paleoclimate implications in
a peculiar area of the Ross Sea off
. S Coulmann High during LGM. The main
Paleoclimate implications L .
during LGM from purpc?se \{\/as to discriminate the dlffergnt
sedimentary records along contributions from the EIAS and WAIS ice ISP
. R sheets, the Ross Ice Shelf and the ocean LGM IGAG University
the Antarctic continental ) . . . . . .
. input in an ice-proximal marine setting. A of Siena
margin, Ross Sea . .
(PNRA-PEA2015) multl-pr'oxy stu.dy of several sec.ilmfant cores
comprising sediment characterization and
REEs compositional analyses allowed to
constrain the precise extent of the ice
sheets during LGM.
An innovative approach, based on both
Testing the role of well-established and newly-developed
Mediterranean analytical methods will be applied to
thermohaline circulation as  characterize, qualitatively and
a sensor of transient guantitatively, past changes in the
climate events and shaker Mediterranean thermohaline circulation University
of North Atlantic Circulation (MedTHC) dynamics. Specific time windows Last 18 kyr ISMAR of
(TIMED) (REP-683237) - ERC  representing very different transient Barcelona
Consolidator Grant, Horizon periods (18-14 ka; 9.5-6.5 ka and the last 2
2020, Excellent Science, kyr) will be targeted in order to understand
Associate Partner the distinctive role that individual forcing
Organisation ISMAR-CNR mechanisms exerted in controlling MedTHC
changes.
RECOnstruccion de las RECOMARES aims to identify which CSIC
comunidades de MAR variables explain the changes in the Last 200 yrs ISMAR Barcelona




Profundo en Margenes
ContinentalES Ibéricos en
las Gltimas décadas/siglos
(RECOMARES) - MINISTERIO
DE CIENCIA, INNOVACION Yy
UNIVERSIDADES -
SRTI201800X0940661V0.

communities and diversity, short-medium
term oscillations of species living in the

outer shelf and slope in the

Mediterranean/Cantabrian seas, analysing
both natural variability and human impact.

ENEA
Centro
Ricerche
Santa
Teresa

Human-Induced Changes
Compromising the open
ocean: generating
Understanding from
Paleoceanography (HICCUP)
- MINISTERIO DE CIENCIA,
INNOVACION y
UNIVERSIDADES - RTI2018-
095083-B-100.

The main goal of the project is to obtain
quantitative information on the evolution
of the main global parameters affecting the
oceans: warming, acidification and

oxygenation, all from a paleo-

oceanographic perspective, with emphasis
on the last centuries (anthropogenic
impact) and the last glacial / interglacial
cycle, based on geochemical analysis of
sediments from the Mediterranean Sea.

ISMAR

CSsIC
Barcelona
University

of
Barcelona

The Po-Adriatic Source-to-
Sink system (PASS): from
modern sedimentary
processes to millennial-
scale stratigraphic
architecture (PRIN)

The proposed research project (PASS) aims
at establishing a framework in which
different disciplines are combined in a
unified working procedure that integrates
for the first time sequence stratigraphy,
sediment provenance and a quantitative
assessment of modern sedimentary
processes. PASS will quantitatively assess
sediment fluxes across a ~1,000 km long,
source-to-sink system by applying a
multiscale sequence-stratigraphic method
to the chronologically well-constrained,
post-glacial succession of the Po-Adriatic

region.

ISMAR
ISP

UniBO

Past and present
sedimentary dynamic in the
ROSS Sea: a
multidisciplinary approach
to study the continental
SLOPE (ROSSLOPE Il) -
(PNRA13_AN2.01)

The project aims to investigate the present
and past water circulation from
sedimentary sequences of the outer shelf
and continental slope to the West and East
of the Iselin Banks (Ross Sea). Data
processing based on multidisciplinary
analyses allowed us to identify the main
factors that are conditioning and have
conditioned the sedimentation processes in
the study area during the glacial and

interglacial periods.

ISMAR

University
of Trieste,
Bicocca
INGV
OGS

BEnthic biodiversity and
ecosystem functioning of
the Deep ROss SEa in a
changing Southern Ocean
(BEDROSE) — (PNRA)

The project BEDROSE aims at evaluating the
response of the deep-sea biota, the impact
on biodiversity and on ecosystem
functioning of the climate variability by
comparing the results obtained from the
ROSSMIZE cruise (Ross Sea Marginal Ice
Zone, X Antarctic Expedition, 1994-1995).
The results of this research will allow: i)
identifying mechanisms and potential
extent of the impact of climate change in
the deep Antarctic ecosystems and ii)
providing elements for a sound
management of this region and iii)
evaluating ecological implications at wider

spatial scale.

ISMAR

Uni
Politecnica
Marche,
Universita
di Cagliari,
Universita
di Genova,
ISPRA




1.1.3.

Terrestrial records

Project

Brief description

Time scale

CNR-

Institute

Partner

Romanelli Cave — Grandi
Scavi Sapienza

The project aim is the critical revision of
the lith-, chrono and morpho-
stratigraphy of the Romanelli Cave in
Apulia, southern ltaly, representing a
key site of the Italian Paleolithic. The
paleoclimatic study is based on a multy-
proxy, morphological, stratigraphic,
geochronological, paleontological and
geochemical analyses.

Last 270 kyr

IGAG

UniRoma
Sapienza

Contributing to the project
Europeo NeuMed-
Uuniversity of Siena
(DTA.AD001.297)

The project aims at reconstructing the
ancient landscape of the south-western
Maremma Toscana area, in Tuscany,
central Italy, and, specifically, at
individuating the changing in the lagoon,
pond, fluvial stream and coastal line
sub-systems induced by the natural and
anthropogenic factors.

Holocene-
historical
times

IGAG

UniSl

Coastal line evolution and its
impact on the human
settlement (DTA.AD001.272)

Study of the human-environment
interactive system in the area of the
Laguna di Salpi, southern Italy, within
the framework of the European project
Life on the lagoon: reconstructing the
biography of human landscape dynamics
on the Salpi Lagoon-Italy (supported by
National Endowment for Humanities,
USA), and of the Tiber delta.

Holocene-
historical
times

IGAG

UniFG,
McaGill
University,
Davidson
College

DIAMOND “Neolithic
Demography and
hydrological change In
Apulia” (Accordo CNR/MoS
biennio)

The aims of the DAIMOND project is to
reconstruct the hydrological variability
during the Lower Holocene and assess
its potential role as driving
environmental factors of the cultural
and demographic evolution of the
Neolithic of the Apulian and
Montenegro regions. The study is based
on stable isotope (O and C) data from
speleothems collected and the statistical
analyses of the radiocarbon data
collected in both regions.

Lower
Holocene

IGAG

Montenegro
Science
Ministry

Climatic change and
environmental evolution of
the Plio-Pleistocene lake
system of the L’Aquila Basin

The project aims to reconstruct the
paleoenvironmental and paleoclimatic
history from the late Pliocene-Lower
Pleistocene lacustrine succession of the
San Nicandro Formation (AQ) hosted in
L'Aquila Basin, central Italy, through a
multy-proxy approach that integrates,
sedimentological, micropaleontological,
tephrochronological, bio-geochemical
and magnetostratigraphical
investigations.

~1.6-3.0 Ma

IGAG
ISMAR

University of
Roma-3, Pisa,
Firenze and
Gif-sur-Yvette
and
INGV

FUTURE “Fucino
Tephrochronology Unites

The general objective of FUTURE is to
assemble a high-precision 40Ar/39Ar

Last 430 kyr

IGAG
IGG

UniPI




Quaternary Records” (MIUR —
PRIN 2017)

dated tephrochronological record for
the last ~430 kyr anchored to a detailed
paleoclimate multiproxy record that
may be regionally to globally spread via
tephrostratigraphic, paleomagnetic and
cosmogenic nuclide peak
synchronization and paleoclimatic
alignments.

UniRoma-
Sapienza
UniNA

Quantitative reconstruction
of climate parameters from
pollen records in the Alpine
elevational ecogradients

This project explores the potential of
pollen data as quantitative proxy to
provide insight on the climate change in
the high mountain systems. Holocene
pre-anthropic records are primary
selected from the Alpine belts and the
sensitivity to climate parameters (TJan,
Tluly, Pann) is tested against the
regional response of biodiversity in the
subalpine and alpine belts, especially by
tree species.

Holocene

IGAG
ISAC

UniMI-Bicocca

Timing and dynamic of the
Glacial Termination IX

The project aims to provide a
contribution to the knowledge on the
role played by the orbital forcing and
other factors driving the Pleistocene
Glacial Termination (T-#). The goal is to
reconstruct, at high temporal resolution,
the quantitative temperature variation
through the T-IX (ca. 805-790 ka), by
means geochemical and
geochronological analyses of the
lacustrine sediments, spanning the 810-
770 ka interval, hosted in the Sulmona
Basin (central Italy).

810-770 ka

IGAG
IGG

University of
Pisa,
Melbourne
Gif-sur-Yvette

HELPING - Hydrological
EvolLution of Past INterGlacial

The HELPING project aims to reconstruct
at high temporal resolution the
hydrological and environmental
evolution of the past interglacial period
spanning the 420-370 kyrs period,
corresponding to Marine Isotope Stage
(MIS) 11. The study is accomplished by
geochemical and geochronological
analyses, to be performed on sediment
from a specific interval of the lacustrine
succession hosted in the Sulmona Basin
(central Italy).

420-370 ka

IGAG
IGG

University of
Pisa and
CNRS Gif-sur-
Yvette
and INGV

Rapid ecosystem response to
millennial climate variability
throughout MIS 3 and at the
onset of the Last Glacial
Maximum. A project of
resolving the Lake Fimon
record 40 to 20 kyrs ago with
a pass of 80 years (ERC-
Success)

Lake Fimon (Vicenza, N-Italy) offers a
unique record of continuous lake
sediments across the last extreme cold
phases affecting boreal forest and open
terrestrial ecosystems, 40 km aside from
the culminating Alpine glaciers. High-
resolution analysis of palaeoecological
proxies offers insight on Tjan, Tjuly,
Pann and on ecological factors (fire
frequency and regime) experienced by
the terrestrial and freshwater biota at
the approaching of Heinrich Events 3
and 2.

40-20 ka

IGAG
IGG

UniBO




Dating Glacial Landforms by
Cosmogenic Nuclides

This project includes the application of
cosmogenic nuclide dating techniques to
date glacial deposits and estimate long-
term denudation rates in Slovenia and
Turkey with the aim to reconstruct the
climate at the time of glaciations. The

> study areas include the Italian-Slovenian Late ISMAR Slovenia
(Slovenian research Agency:  j,jian Alps and the coastal northern Quaternary
BI-TR/18-21-003) Dinaric Alps of Velebit mountain, in
Croatia. The overall goal of the
prospective research project is to assess
the Late Quaternary paleoclimate of the
Adriatic and Eastern Mediterranean
regions.
The project is aimed at study the
climatic and sedimentary factors that
Sedimentary and drove the evolution of the fluvial
palaeoenvironmental systems of the Veneto Plain through . IGG .
. . . . Pleistocene UniPD
evolution of the central multiproxy analysis including IGAG
Veneto Plain sedimentology, provenance,
micropalaeontology, palynology and
geochronology.
The chronological and stratigraohic
study of 'the Al!alne en(.j—moralne UniTO
systems is carried out in order to ETH
Evolution of the Alpine glacial understand the evolution of the Alpine Late 1GG Austrian
systems during the LGM glaciated systems during the LGM. The Pleistocene Geological
multidisciplinary study is supported by &
. . Survey
exposure and radiocarbon datings and
facies analysis.
Study of palaeoclimatic and
palaeoenvironmental conditions in the
Links between human and Iraqi Kurdistan during the Quaternary Late
environment during the late and their link with the record of the . UniMi-Statale
. . . Pleistocene - IGG .
Quaternary in the Iraqi human development and occupation, UniUD
. . . Holocene
Kurdistan) through integration of
geoarchaeological, geomorphological
and geochemical data.
. S Uni ity of
Study of a Carnian (Late Triassic) n;\;zrj:l;/ ©
important phase of global climate !
.. . . . Leeds, Bristol,
change, coincident with a time of major s
. . . Glttingen,
. . biological turnover (dinosaurs,
Study on the Carnian Pluvial . . L Ferrara,
. calcareous nannofossils, and conifers). Late Triassic IGG N
Episode (CPE) . . . Minchen,
Identification of the main changes in the
. . . . Chengdu,
geological record worldwide during this
; Bolzano and
interval and study of the synchronous Trento
L | Provi I ism.
arge Igneous Province volcanism Museum
Euregio project “The end-
Permian mass extinction in Permian—
the Southern and Eastern Biostratigraphyc and paleoclimatic study Triassic
Alps: extinction rates vs (paleobotany and palynology) of the IGG
.. . . o . boundary
taphonomic biases in Permian—Triassic boundary interval .
. .- interval
different depositional
environments” (2016-2019)
. . . . University of
“MAMPFT” - Mikrosporen an  Paleobotanical and palynological study Permian- GG Padov:
MakroPflanzen-Fossilien der  of Permian and Lower and Middle Triassic ’

Miinchen,




Trias”, South Tirol Museum
project (2019-2021)

Triassic stratigraphic section and related
Fossil Lagérstatten.

Bolzano
Museum

Italian Long-Term Ecological
Research Network (LTER-
Italy)
(http://www.lteritalia.it)

LTER-Italy includes terrestrial,
freshwater and marine ecosystems
distributed throughout our country, with
a marked trans-ecodomain approach. At
the LTER-Italy sites, ecological
observations are carried out at the
multidecadal scale, appropriate to
support understanding and
management of the environment. LTER ISMAR
represents one of the main tools for
analyzing how ecosystems change over
time, and for describing and interpreting
natural variability as opposed to ‘man-
made’ variability. the ecological
information, from local to global scale,
becoming a scientific reference for
policy makers.

See website

1.2. Methodological development

Multiproxy calibration of
climate warming in the last
200 yrs — pollen and tree
rings over instrumental
series

The project explores multiproxy calibration

with quasi-annual resolution, by analyzing

lake records and dendroclimatic series in

Trentino region (Italian Alps), which are

compared with modelled instrumental

records for the last 200 yrs. Obtained time Holocene IGAG
series of reconstructed climate parameters ISAC
are submitted to correlation analysis in order

to infer multiproxy calibration. The proximity

of a new ice-core with annual resolution in

the area (Ortles — CNR/ISP) draws further

attention for a next step of the project.

UniMI-
Bicocca

1.3. Third mission

Connecting Science with
Society - EU-PolarNet
(H2020 #652641)
https://cordis.europa.eu
/project/id/652641/it

The EU-PolarNet is aimed at establishing an ongoing
dialogue between policymakers, business and industry
leaders, local communities and scientists. The increase of
mutual understanding and the identification of new ways
of working will deliver economic and societal benefits.
The results of this dialogue will be brought together in a
plan for an Integrated European Research Programme.
This will be co-designed with all relevant stakeholders
and coordinated with the activities of other polar
research nations beyond EU

ISP

See
website

1.4. Conservation and networking

ICE-Memory

It is an international research project recognized by

UNESCO. The aim of this project is to create a sanctuary

for non-polar ice core samples in Concordia, the Franco- ISP
Italian research station in Antarctica, in order to allow

future generations of scientists to continue to analyze

Ca’ Foscari
CNRS
IRD
IPEV



https://cordis.europa.eu/

them. Ice memory’s international team plans to drill 20
glaciers over the next two decades.

The project aim is to support two workshops on snow

science to build upon the expertise gained during the

initial workshop (Poland, 2015, project number

246731/E10) and pilot project funded by SSF (2016, ISP
project number 257636/E10, C2S3) in which we gathered
researchers with different scientific backgrounds working

directly or indirectly with snow on Svalbard.

Svalbard Snow Network
(SnowNet) - consolidating
and expanding the network
for future actions (SSF)

One part of the project aims at understanding the
influence of rock permeability on subglacial hydrology
and glacier motion by using state-of-the-art glaciological
field techniques and glacio-hydrological model in
collaboration with Aarhus University (Denmark). The
other part of the project deals with analyses of climate
observations and climate projections data with the aim to
reconstruct past variations and make future projections
of the equilibrium line altitude of glaciers in the European
Alps also in cooperation with UNESCO-ICTP.

CHANGE (Climate,
Hydrology ANd Alpine
GlaciErs) - H2020-Marie
Sklodovska Curie Action-IF-
2017-793403

ISMAR

2. MEETING AND WORKSHOP ORGANIZATION

Title

Institute

Workshop — La dinamica del clima nell’ultimo ciclo glaciale-interglaciale
Organized by the Working Group “Dinamica del Paleoclima”
17-18 June 2019 - Centro Congressi dell’Area di Ricerca CNR di Bologna

DSSTTA

EMS 2019 (UP2.4) The cryosphere and cold region processes in the global climate system
https://meetingorganizer.copernicus.org/EMS2019/session/33619

ISMAR

INQUA 2019- Dublin, Ireland, 25-31 July 2019.
Session: Quaternary climate dynamics peculiar to the Mediterranean region
(http://www.inqua2019.org/). Convenors: De Rita F., Magri D., Lirer F.

ISMAR

Svalbard snow network workshop 22 — 25 October 2019, Warsaw, Poland.

ISP

Aumento del livello marino: cause, effetti, impatti e scenari attesi sulle coste nel 2100.

Giornata di studio svoltasi il 13 Dicembre 2019 presso il CNR, Aula Marconi.
http://www.aiqua.it/index.php/attivita/eventi-aiqua/45-aumento-del-livello-marino-cause-effetti-
impatti-e-scenari-attesi-sulle-coste-nel-2100

IGAG

Pre-Conference field trip “Lacustrine deposits of the late Piacenzian-Gelasian L'Aquila intermontane
basin (central Italy)”. 34th International meeting of sedimentology. Sedimentology to face societal
challenges on risk, resources and record of the past. L’Aquila September 8th-9th 2019

IGAG

Short Summer School - Geological archives of past warm periods from Central Italy and their potential
for climate research: Scientific context, analytical methods and future potential from the study of
ancient lake basins of the Central Apennine (ltaly). Cities Partnerships Programme London-Rome,
UCL, Sapienza, CNR-IGAG. Sulmona (AQ), May 28-29 2019.

IGAG

34th IAS Meeting of Sedimentology, Rome 10-13 September 2019. 5.6 Session: Sedimentary
Processes, Stratal Architecture and Stratigraphy of Alluvial Systems. Convenors: Ghinassi M.
(University of Padua, Italy); Colombera L. (University of Leeds, UK); Fielding C. (University of
Nebraska—Lincoln, USA), Mancini M. (CNR- IGAG, Rome)

IGAG

EGU2019 Session: Mountain Glaciations and their diversity - Glacial landforms and their
palaeoclimatic interpretation. Convenors: Winkler S., lturrizaga L., Kight L., Monegato G., Reitner J.

IGG

INQUA 2019- Dublin, Ireland, 25-31 July 2019. Session: Mountain glaciations and their diversity:
Challenge and potential (http://www.inqua2019.org/). Convenors: Winkler S., Monegato G., Reitner J.

IGG



https://meetingorganizer.copernicus.org/EMS2019/session/33619
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