
C3S2 311 Lot2 - Comprehensive Upper-Air, Baseline 

and Reference in situ observations

Expand the number of ECVs and in situ datasets in the CDS adding data of the following networks

• EARLINET (European Aerosol Research lidar network)/ACTRIS (Aerosol Clouds and Trace

Reasearch InfraStructure) for aerosol optical properties along with estimation of uncertainties

and at different time aggregation levels

The provision of EARLINET data will allow to increase
the number of ECVs served via the CDS, including
“aerosol”. The plan is to provide ACTRIS/EARLINET
Level 3 data products.
Level 3 data are the climatological products
obtained from the fully quality controlled (Level 2)
data for providing useful aggregated information to
the users (31 stations).
(https://ec.europa.eu/research/participants/docum
ents/downloadPublic?documentIds=080166e5c2315
142&appId=PPGMS).

DELIVERED TO THE CDS ON AUGUST 1ST, 2022.

• PGN (Pandonia Global Network) for NO2, O3, SO2 and HCHO

along with estimation of uncertainties and to establish the data flow

between CDS and EVDC

Access to continuous wind profile observations will be negotiated. E-
PROFILE operates a centralised data hub near real-time data
collection and processing (https://e-profile.eu/#/wp-profile).

• E-PROFILE, the EUMETNET network of wind radar, providing

continuous wind profile observations.

• GNSS (Global Navigation Satellite System) for the repository of Precipitable Water products,

starting from what is already available in the CDS.

Under C3S 311a Lot3, GNSS tropospheric data products from a global subset of stations have been

made available to the CDS. GNSS IPW datasets provided in the CDS catalogue are retrieved using

the GNSS data of the IGS network and the EPN-REPRO2 dataset. In Cop1, two main products are

provided to the CDS for each of these datasets: Zenith Tropospheric Delay (ZTD) and Integrated

Precipitable Water (IPW).

Within COP2, in cooperation with a
representative of the GNSS community
(Met Office) and in cooperation with
the International Association of
Geodesy (IAG), a repository for Global
Navigation Satellite System-Precipitable
Water products will be implemented,
under the auspice of GCOS.
GNSS raw data (RINEX) will be stored in
the repository along with all the
ancillary information for the future
data reprocessing by experts.
Moreover, the ZTD and IPW products,
provided in Cop1, will be extended to
include stations in other geographical
areas, for example SIRGAS network
(https://sirgas.ipgh.org/).

Stratospheric NO2: FTIR and UV-visible zenith-sky vertical profile and column
Tropospheric NO2: UV-visible MAX-DOAS lower tropospheric profile and column

• NDACC (Network for the Detection of Atmospheric Composition Change) for

formaldehyde (HCHO) and NO2 along with estimation of uncertainties.

Access to the following products is planned to be negotiated: Downwelling Solar,
Upwelling Solar, Direct-Normal Solar, Diffuse Solar, Downwelling Infrared,
Upwelling Infrared, Photosynthetically Active, Solar Net Radiation, Infrared Net
Radiation, Total Net Radiation, UVB Radiation.

• BSRN (Baseline Surface Radiation Network) for surface radiation budget.

BSRN is a project of GEWEX under the umbrella of the WCRP and as such is aimed

at detecting important changes in the Earth’s radiation field at the Earth’s surface

which may be related to climate changes. Currently at 58 active stations (74 in

total) in contrasting climatic zones (map available at

https://bsrn.awi.de/en/nc/stations/maps/), covering a latitude range from 80°N

to 90°S (see station maps), solar and atmospheric radiation is measured with

instruments of the highest available accuracy and with high time resolution (1 to

3 minutes).

The main instrument of the PGN network is the Pandora and Pandora-
2S UV-visible spectrometer system, and this system is now installed at
about 45 stations distributed world-wide (map available at
https://blickm.pandonia-global-
network.org/livemaps/pgn_stationsmap.png).

The CDS shall provide access
to NDACC O3, CH4, and CO
vertical profile and column
data products at 34 stations.
L2 products, quality checked
using BIRA software.
HCHO: FTIR total column and
UV-visible MAX-DOAS lower
tropospheric profile and
column.

The concept and main objectives

The efforts spent within the C3S 311a Lot3 (“Access to observations from baseline and reference

networks”) and C3S 311c Lot2 (“Historic In Situ Upper Air Database”) contracts of Cop1 have been

widen in Cop2 to facilitate the access to and the homogenization of comprehensive upper-air,

baseline and reference observations for a subset of GCOS relevant ECVs.

Datasets provided in COP1 to the CDS:
https://cds-test.climate.copernicus.eu/#!/home
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Global Climate Observing System (GCOS) Reference Upper-Air Network

In situ temperature, relative humidity and wind profiles (since 2006, 17 stations)

CDS page: https://cds.climate.copernicus.eu/cdsapp#!/dataset/insitu-observations-gruan-reference-network
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Update and extend the access to Reference and 
Baseline in situ datasets offered in Cop1 (GRUAN, 
IGRA, NDACC, TCCON, SHADOZ, WOUDC, USCRN, IGS, 
Eubrewnet) for several ECVs

Expand the number of ECVs and in situ datasets in the 
CDS

Harmonize the upper-air temperature, humidity, wind 
and ozone datasets provided in Cop1 from multiple 
sources and generate new added value datasets also 
in support of the future ERA6 reanalysis

Establish a repository for GNSS-Precipitable Water 
observations

Extend the governance structure and operating rules 
defined in Cop1 to the new datasets proposed to the 
CDS and adopt a unified data license for the GNSS data

Improve the current database structure for CDS in situ 
datasets and implement the CDS back-end for new 
datasets

Promote the adoption of the Copernicus license for 
the in situ datasets and actively contribute to the C3S 
outreach activities.

Starting date: 1st September 2021
Duration: 48 months
Total budget: 1,8 MEuro
Lead Contractor: Institute of Methodologies for
Environmental Analysis - National Research Council (CNR-IMAA)

Subcontractors:
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Integrated Global Radiosounding Archive (IGRA) and the Radiosounding Harmonization (RHARM)

Vertical profiles of temperature, relative humidity and wind (since 1978, 700 stations)

CDS page: https://cds.climate.copernicus.eu/cdsapp#!/dataset/insitu-observations-igra-baseline-network

World Ozone and UV radiation Data Center (WOUDC)

Total column ozone (TCO) and ozone profiles (since 1924, 233 stations for TCO and 95 stations from

ozonesonde instrument)

CDS page: https://cds.climate.copernicus.eu/cdsapp#!/dataset/insitu-observations-woudc-ozone-total-

column-and-profiles
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Southern Hemisphere Additional
OZonesondes (SHADOZ)
Ozone in situ observations (since 1988, 15
stations)

Network for the Detection of Atmospheric
Composition Change (NDACC)
O3, CH4, CO vertical profiles and columns
(since 1963, 53 stations)

Total Carbon Column Observing
Network (TCCON)
Total column concentrations of
CO2 and CH4 (since 2007, 4
stations)

European Brewer Network
(Eubrewnet)
O3 (since 1998, 44 stations)

Integrated Carbon Observation
System (ICOS)
CO, CO2 and CH4, (>140 stations
since 2015)

NOAA’s U.S. Climate Reference Network

(USCRN)

Near-Surface Temperature (NST) (139 stations

since 2006)

Comprehensive Upper-air
Observation Networks (CUON)
Digitized in-situ upper-air
weather observations (prior to
1979, and homogenized datasets
after 1979)

Zenith Tropospheric Delay (ZTD) and
Integrated Precipitable Water (IPW) from IGS
network and the EPN-REPRO2 datasets (since
2000, 681 stations)

CUON

GCOS regularly assesses the status of global climate observations and produces guidance for

its improvement. GCOS works towards a world where climate observations are accurate and

sustained, and access to climate data is free and open.

The Implementation Plan has identified a number of goals supporting improved global and

local climate observations, among which the refining of the ECV requirements.

Essential Climate Variables for which global observation is currently feasible and that 

satisfy the requirements of the UNFCCC and broader user communities.

GCOS has extended the list of requirements to

all ECV products.

Observations that meet these requirements and

the GCOS Climate Monitoring Principles will be

suitable for use in climate applications.

GCOS is also adding requirements specifically

for supporting adaptation.
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and Reference in-situ observations. 
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Status of the ZTD and IPW products in Cop2: stations from IGS
(red) and the EPN-REPRO2 dataset (blue) will be available in the
CDS by end of 2022, while SIRGAS station in South America will
be added to the following product version, in 2024.

Website: https://climate.copernicus.eu/access-observations-baseline-
and-reference-networks

Reference contacts:
Dr. Fabio Madonna (Technical Manager)
fabio.madonna@imaa.cnr.it
Dr. Monica Proto (Secretariat)
monica.proto@imaa.cnr.it


