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NextData structure
Aim: to provide quantitative information on the past, present and future climate 
conditions, water resources and natural ecosystems in Italian mountain areas as well 
as a reconstruction of past climatic conditions in Italy.
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Types of data and metadata: 

(1) Meteoclimatic and atmospheric 
composition data

(2) Cryospheric data
(3) Hydrological resources data (surface and 

underground water resources)
(4) Ecosystems and biodiversity data
(5) Mountain ice cores
(6) Sea sediment cores

NextData WP2.1
Aim: to build a system of accessible thematic archives, with validated, integrated 
and interoperable data and metadata, hosted at CNR.

Task 1

Definition of the procedures for data quality 
control, validation, standardization and choice 
of the type of software for data and metadata 

management

Task 2

Harmonization of the data and metadata and 
development of thematic archives and data 

portals. 

PASTPRESENT FUTURE

Thematic archives

CNR SYSTEM 

OF ARCHIVES

INGV ARCHIVE

UNIMIB 

ARCHIVE

CNR-IAMC 

ARCHIVE

CMCC Archive

ICTP/CINECA 

Archive

ENEA/CINECA 

Archive

CNR/CINECA 

Archive



q Climate stations network: (PRS: Plateau Rosa; 

MRG: Col Margherita; CMN: Monte Cimone; 

CMP: Mt. Portella/Campo Imperatore; CUR: 

Mt. Curcio; CGR: Capo Granitola; LMP: 

Lampedusa)

q Network of deposimeters in the dolomitic 

environment 

Information from high-elevation Italian stations network

1) Meteoclimatic and atmospheric composition data
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q Definition of a high-resolution (30-
arc-second) temperature and 
precipitation climatology of the Alps 
and Apennines (elev > 1500m) 

Information from high density observational data-set 



q Monitoring and quantitative census of alpine glaciers
• Snapshots of Glaciers limits
• Time/distance curves
• Multi-annual mass balance measurements

q Estimate of snow cover and depth state and changes

2) Cryospheric data 
Information from Italian Alpine Glaciers and Snow stations



q Monitoring and estimate of water content and 
chemical/physical characteristics of aquifers 

q Meteo-climatic parameters and ground surface deformation 
in mountain areas 

q Hydrometeorological database for the Apennine basins –
‘high’ Chiascio and Magra

3) Surface and underground water resources



Information from:
q Data from LTER (Long Term Ecological Research Network) 

mountain Italian stations 
q Animal biodiversity monitoring in mountain areas (Gran Paradiso 

National Park)
q Earth Critical Zone and Ecosystem Observatory in the Gran 

Paradiso National Park
q Alpine grasslands dynamics at high altitudes at the Brocon and 

Torgnon stations. 

4) Ecosystems and Biodiversity
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Scope	of	the	work

The carbon stocks in grassland biomass and soils are significant and changes

of the environmental conditions can potentially affect the carbon cycle, i.e.

pushing the balance between carbon sinks and sources. Mountain

grasslands have recently been exposed to substantial changes in land use

and climate. In particular, high mountains are hotspots of climate change,

where temperatures are often rising faster in comparison to the global

mean.

In 2017, we established an Earth Critical Zone Observatory at the high-

altitude Nivolet plain in the Gran Paradiso National Park, Italy (Fig. 1),

between about 2500 and 2700 meters amsl (CZO@GPNP).

The CZO@GPNP has multiple goals. One specific question we have

considered during the first year of activity is whether and how the

geological setting and the geological substratum of soils affect carbon fluxes

in a mountain prairie above the tree line. To this end, we have identified

four plots, each having an average area of about 200 square meters,

characterized by different geological substrata: (1) soil on gneiss (GN), (2)

soil on carbonate rocks (CARB), (3) soil over glacial deposits (GLA), and (4)

alluvial soil (FV) near the main stream of the Nivolet plain (Dora del Nivolet).

On the longer term, the CZO@GPNP intends to quantify the processes

coupling geosphere and biosphere in high-altitude natural ecosystems

exposed to climate change.

Site	Description
The morphology of this area records the Quaternary glacial dynamics and evolution. The

bedrock consists of the Gran Paradiso Massif (prevailing othogneisses and paragneisses),

discontinuous slivers of Mesozoic successions (marbles with locally thin level of quartzites),

and the Piemonte Zone (calcschists inter-layered with metabasites and serpentinites). These

rocks are variably covered by glacial, fluvio-glacial, talus and alluvial deposits.

Pictures of the plots where measurements have been performed.

CARBONATES PLOT (CARB)

ALLUVIAL	PLOT	(FV)

Fig. 1: Gran Paradiso National Park, Western
Italian Alps – Piano del Nivolet valley. Simplified
geological map. The position of the four plots
(CARB, GLA, GN, FV) is shown.

GLACIAL	PLOT	

(GL)

In-situ	instrumentation

CO2 fluxes at the soil-atmosphere interface (respiration and net ecosystem CO2 exchange) are measured using

a portable, transparent accumulation chamber (AC) (h=28.5 cm, d=22.4 cm) equipped with an IR

spectrophotometer LI-COR LI 840 Gas Analyser (Fig. 2)

Fig. 2: Accumulation chamber scheme (right) and transparent chamber (left).

First	Results
Monitoring campaigns for CO2 fluxes using accumulation chamber started in summer 2017 (5 surveys from July to September). Flux data have been analysed (see charts) and a

vegetation survey has been performed. Radiance, air temperature and relative humidity, soil moisture, soil conductivity and soil temperaturewere measured.

CO2 Fluxes	by	Accumulation	chamber

Measurements have been performed during the day in light (using a transparent chamber) and dark

conditions(using an opaque chamber), in order to estimate CO2 absorption due to photosynthesis processes

and CO2 emissions due to soil activity and root respiration, respectively. A total of 5 surveys, from July to

October, have been carried out and 36 measurements for each plot (covering about 250 m2) have been

performed during each survey.

ECOPOTENTIAL is funded by the European Union’s Horizon 2020 research and innovation programme under grant agreement No 641762.

Fig. 3: CO2 NEE for each plot during the surveys in 2017

Fig. 4: CO2 RE for each plot during the surveys in 2017

NEE vs time for the 4 plots does not

show a clear temporal trend, whereas

respiration fluxes decrease as the

summer season progresses.

In all cases, the grassland acts as a

carbon sink.

Fig. 3 and 4 show NEE and RE values

measured in the different plots in the

summer season.

Further work will consider the

relationships of NEE and RE with

radiance, soil geochemistry, moisture

and temperature, vegetation

characteristics.

Figs. 5-6-7 and 8-9-10 compare NEE

and RE mean values for the 4 plots on

July, August and September.

There are, in some cases, significant

differences between plots, i.e.: on

September NEE for GN is statistically

different from GLAC (p=0.0000) and

CARB (p=0.0000).

Fig. 5: CO2 NEE for each plot during July 2017 Fig. 6: CO2 NEE for each plot during August 2017

Fig. 7: CO2 NEE for each plot during September 2017 Fig. 8: CO2 RE for each plot during July 2017

Fig. 9: CO2 RE for each plot during August 2017 Fig. 10: CO2 RE for each plot during September 2017
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q Information on the climatology and climate variability in Italy in 
the last 2,000 years, by blending information from different 
paleoclimatic data (ice and lake sediment cores, pollens, peat bog 
data, dendroclimatology)

q IDB - Ice Core Database v 2.0
q Dendrochronological data

5) Italy2k data – mountain climate proxies



Information from single cores:
q sampling device
q water depth
q core length
q Year
q data source holder
q vessel name
q cruise name

Paleoclimatic proxies:
q planktonic foraminifera
q benthonic foraminifera
q Pollen
q calcareous nannoplankton
q magnetic susceptibility
q stable isotope
q Radionuclides
q radiocarbon data

6) Sea sediment cores



qThe archives make the data available in the 
form of spatial datasets, data tables or time 
series

qThe archives include the metadata (standard 
ISO19115/19139) associated with the data

à Geonetwork: a catalog application to manage 
spatially referenced resources. It provides 
metadata editing, search options, interactive web 
map viewer. 
à Data download

The NextDATA Archives



http://geonetwork.igg.cnr.it/

Geonetwork 3.2.1 - Home

- by topic
- by category

http://geonetwork.igg.cnr.it/


Geonetwork 3.2.1 - Search

Search by
Category
Keyword

Contact for the resource



http://geonetwork.igg.cnr.it/geonetwork/srv/eng

Categories:

qAlpine Glaciers Database

qAtmosphere & Climate

qEcosystems and Biodiversity

qGround Deformation in Mountain

qHydro-Meteo

qMountain ice cores

qSea sediments cores

Archive data categories

http://geonetwork.igg.cnr.it/geonetwork/srv/eng


Filter operations:

• Type of resources
• Categories
• Keywords
• Contact person/group
• Period of availability
• Format
• Type of data 

representation
• Update frequencies
• …

Geonetwork 3.2.1 – Filter operations



Search results: Dataset + Atmosphere & Climate



Search results Dataset + Atmosphere & Climate
à Temperature Climatology



Search results: Series + Atmosphere & Climate



Geonetwork 3.2.1- Metadata sheet -ISO19115/19139

ØMetadata point of contact

ØLineage

ØCoordinate system

ØUpdate frequencies

ØRepresentation

ØDataset point 
of contact

ØAbstract

ØLink to 
resources

ØAssociated 
resources

ØKeywords

ØLegal 
constrain



Conclusions

qThe first Italian digital archive on climatic/environmental 

data on mountains and on past climate recontructions

qGeoNetwork catalogue

qSpatial datasets and time series are available for download 

qDatasets described with a common metadata standard 

ISO19115/19139.

qThe archives could be linked to European/International 

repositories of environmental data and metadata (e.g., 

Copernicus, GEOSS) by means of OGC web-services
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