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Introduction – Scientific Goals
The main aim of this study is to demonstrate the capability for the consolidated validation of the major air pollutants, clouds and greenhouse gases provided by Sentinel-4 and Sentinel-5 

using the well-established ground-based infrastructure of the Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki, Greece (AUTh), the Boundary-layer Air Quality-

analysis Using Network of INstruments Super-Site, Italy (BAQUNIN) and the National Institute of R&D for Optoelectronics, Bucharest, Romania (INOE) around large urban centers. 

The ground-based measurements include:
Product Sentinel-4 Sentinel-5

Ozone
UVN-2-O3 SN5-02-O3_ 

UVN-2-O3-TSC SN5-02-O3P

Nitrogen dioxide (NO2) UVN-2-NO2 SN5-02-NO2

Formaldehyde (HCHO) UVN-2-FDY SN5-02-FDY

Aerosol index (AI) UVN-2-AUI SN5-02-AUI

Aerosol layer height UVN-2-ALH SN5-02-ALH

Cloud-Surface reflectance 
(LER albedo, BRF, AOD)

UVN-2-CLD SN5-02-CLD

UVN-2-SR SN5-02-RFL 

UVN-2-GSR SN5-02-AOD

Methane (CH4) - SN5-02-CH4

Carbon monoxide (CO) - SN5-02-CO_

Formaldehyde background UVN-2-FDY-BG SN5-02-FBG/BFDY

Glyoxal background UVN-2-GLY-BG SN5-02-GBG/BGLY

Nitrogen dioxide background UVN-2-NO2-BG SN5-02-NBG/BNO2

Short Name Full Name Parameters AUTH INOE BAQUNIN

MWL-LID
Multi-wavelength/polarisation/Raman 

Lidar
Aerosol and H2O profiles, clouds Y Y Y

DW-LID Doppler Wind Lidar Vertical wind intensity and direction profiles N Y Y
CEIL-LID Ceilometer Aerosol profiles, clouds N Y Y

PGN Pandora-1S/2S
Trace gases total/tropospheric/profiles, aerosol (sun-

moon) Y Y Y

MDOAS MaxDOAS Trace gases and aerosol profiles/tropospheric/profiles Y N N

BREW Brewer O3, NO2, AOD (sun-moon) Y N Y
AERON Aeronet - Cimel AOD, AE, SSA, SDA, H2O, … (sun-moon) Y Y Y
SKYNET PREDE-POM AOD, AE, SSA, SDA, H2O, … (sun-moon) N N Y

SODAR Sonic Detection and Ranging Vertical wind intensity/direction profiles (0-300m) N N Y

FTIR TCCON, COCCON CO2, CH4, CO, H2O total columns (GHG) Y Y Y
RADAR Cloud RADAR Clouds N Y N

SKYCAM All-sky camera Clouds, aerosols Y Y Y
AIRQUA Air quality in situ In situ trace gases and aerosol loads Y N Y

PYRA Pyranometer Solar irradiance at BOA Y Y Y

MWR HatPRO microwave radiometer Temperature/humidity profiles (troposphere) N Y Y

Meteo Meteorological station PTU at surface Y N Y

WRF
Atmospheric dynamics model (high 

resolution)
Meteorological 4D fields, back-forward trajectory Y N Y

Label Instrument/facility Products

A PGN Trace gases, H2O

A AERONET Aerosol, H2O

A COCCON GHG, H2O

B SKYNET Aerosol, H2O

B NO2-CAMERA NO2

C DW-Lidar Wind profiles

D Meteo-station SCO P, T, U, wind

D Clarity Node PM, NO2

E SODAR Wind profiles

F MWL-Lidar Aerosol, cloud, H2O

G PYRANOMETER Solar irradiance

G SkyCamera APL Cloud

G SkyCamera NASA Cloud

G MFRSR Aerosol, trace gases

H EUBREWNET O3, NO2

I RAP-Lidar Aerosol, cloud

L Meteo-station APL T, U, wind

M HatPRO T and H2O profiles

•Direct validation of tropospheric and vertical column densities of O₃, NO₂, HCHO, CH₄, CO, aerosol, and cloud products.

•Assessing the impact of various aerosol types and loads on GHG and trace gas retrieval algorithms.

•Evaluating how urban environments and their spatial inhomogeneity affect surface and atmospheric properties.

•Studying the influence of different cloud and aerosol types on satellite cloud retrieval in selected scenes.

•Investigating the effects of Saharan dust and biomass/industrial smoke events

(A) Urban components (AUTH, BAQUNIN)

(C) Suburban components (INOE, AUTH)

(B) Rural components (BAQUNIN)

(D) Semi-rural components (BAQUNIN)

AUTH (Urban): Negative bias of −37% AUTH (Urban): Small positive bias of +3%

LAP-AUTH Facility INOE Facility BAQUNIN Facility

Contributions are expected for the following scientific directions:

BAQUNIN: Pandora against S5P/TROPOMI

INOE (Suburban): High correlation coefficient of R=0.73

Total NO2

Total CH4Total CH4

INOE: FTIR against S5P/TROPOMILAP-AUTH: MAX-DOAS against S5P/TROPOMI

INOE (Suburban): Differences are in the range of 12± 6 % 

IIA (Rural): PGN ≈ TROPOMI

APL (Urban): PGN ≫ TROPOMI ISAC (Semi-Rural): PGN ≥ TROPOMI
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