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A good heart, is the sun and the moon
or rather the sun and not the moon, 

for it shines bright and never changes, 
but keeps his course truly.

Shakespeare, Henry V



Overview



Skynet is a network of sun-sky photometers aimed to the study of columnar aerosol properties. 

more than 100 sites 
worldwide located 

(h#ps://skynet-isdc.org) 

some of them co-located 
with AERONET and 

PMOD/WMO.

https://skynet-isdc.org/


• ISDC implements 2 data analysis flows (SR-CEReS & ESR-MRI) 
and provides standard products by the above two data analysis 
flows. 
• The products can be downloaded from the web page
• AOD at wavelengths of 340, 380, 400, 500, 675, 870, 1020 nm
• Single Scattering Albedo (SSA) at the same wavelength of AOD
• Refractive index (RI) at the same wavelength of AOD
• Volume size distribution of aerosols(dV/dlnr)
• Angstrom exponent

https://www.skynet-
isdc.org/quicklooks_ESR-
mri.php#LLindenberg

https://www.skynet-isdc.org/quicklooks_ESR-mri.php
https://www.skynet-isdc.org/quicklooks_ESR-mri.php
https://www.skynet-isdc.org/quicklooks_ESR-mri.php


For POM01 The standard instrument of Skynet is the POM produced 
by the Japanese PREDE Company: 

since few years is building a new model for measuring 
both sun and moon irradiance



The moon-network status 

Model Location Operation time PI

POM02 Rome – downtown, IT Since May 2022 Sapienza University

POM01 Rome – Tor-Vergata, IT Since August 2023 ISAC-CNR

POM02 Baltic sea coast-Zingst, GE Not yet available DWD

POM01 Campaigns:
Rome, IT

Davos, SW
Izana, SP

September 2021
October 2021

September 2022

ISAC-CNR

POM02 Valencia, SP Planned 2024 Univ. Valencia

POM02 Aosta, IT Planned ARPA-VDA

POM01 by PREDE for update / ISAC-CNR



Projects involvement

IDEAS - QA4EO: Quality Assurance for Earth ObservaKon

MAPP

Obj. 1: Radiometric characterisation and calibration of sun photometers and spectroradiometers

Obj. 2: Determination of TOA lunar and solar spectra

Obj. 3: Development of a comprehensive uncertainty budget for aerosol optical properties from remote sensing 
data

https://www.pmodwrc.ch/en/MAPP/


BAQUNIN

EUMETSAT FRM4AER.
This Service proposal is focused on the current and future aerosol retrieval products provided by EUMETSAT from the SLSTR 
and/or OLCI instruments onboard Sentinel-3, the CO2M-MAP instrument to support the greenhouse gas retrievals (and 
associated aerosol correction) and further aerosol products from SEVIRI as well as from PMAP (METOP instruments). 

all Skynet and Aeronet data will be used to validate AOD from SenJnel 3

https://www.baqunin.eu/


International network for harmonization of 
atmospheric aerosol retrievals from ground-
based photometers

https://harmonia-cost.eu/



Founder: European Cooperation in Science & Technology 
COST provides networking opportunities for researchers and 
innovators in order to strengthen Europe’s capacity to address 
scientific, technological and societal challenges

What is COST ? What is funded ? 

Networking Action

https://harmonia-cost.eu/

WG1
Aerosol 
measurement 
homogenization

WG2
Aerosol 
measurement 
improvement

Harmonia
Nov. 2022 – Oct. 2026
Action Chair: Stelios Kazadzis
Grant Holder: PMOD-WRC
Core Group 16 people-7 
countries
Participants: 118 ppl., 44 
countries
Budget:  ~200Κ/ year

WG3
End user 
engagement 
towards 
maximizing aerosol 
measurement use 

WG4
Industry engagement 
towards innovative 
hardware, software 
products 

+ dissemination

WG2: 
•Suggest improvements for solar, lunar and star photometry measurement quality 
based on exploiting past datasets
• Link lunar and stellar calibration with solar retrievals exploiting databases of 
experimental campaigns of the past



Joining Harmonia hQps://www.cost.eu/acSons/CA21119/

@HARMONIA_COST

https://harmonia-cost.eu/





Method



• Modification of the POM Sun model => change of amplification and position sensor

• After Amplification: good measure at 340 and 380 nm, difficult at 1225, 1627 and 2200 nm (SWIR)

• 4 quadrants photodiode for MPA [+90°,-90°]; then by software (Nagasawa 1981) up to 120°=> good comparison
with SPICE (<0.01°in zen; <0.04° in Az)

• Reflectance from ROLO is considered, not transformed in Irradiance
• Reflectance at wls of POMs are obtained by linear interpolation of the 2 closest ROLO wl (extrapolation for 340 

nm)



Type of measurements: Direct Sun, Direct Moon, Almucantar and Pricipal plane Sun, Almucantar Moon

The measurement of scattered light around the moon is controlled by Prede software and it is performed  when several 
conditions (altitude of the sun, altitude of the moon, and the output value of the moon sensor) are met.
The maximum scattering angle is user defineble : default maximum value = 30°.
Personal comunication of Dr. Uchiyama: data up to 5° can be used to remove the scattered light affecting the direct 
measurement and it may be used to determine the presence or absence of clouds
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It is known that the AOD retrieved using the ROLO reflectance contains an error, which is dependent on the MPA
(Barreto et al., 2016, 2017, 2019; Juryšek and Prouza, 2017).

 It is assumed that there is an error in the ROLO reflectance and that the correct lunar reflectance is 
proporgonal to the ROLO reflectance => AROLO= C*AROLO

This indicates that the relagve variagon in the ROLO model reflectance is assumed to be correct 

𝑉 𝜆.
Vm0  retrieved from the intercept 

𝐶 =
𝑉)!
𝑉+! retrieved from Langley plot

But C is dependent on MPA
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…….But C is dependent on MPA

Measurements for Langley solar calibration were conducted at NOAA/MLO during the 
period from 28 September 2017 to 7 November 2017 



C calculation with  Ac and Bc coefficients from the paper, g from SPICE 
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Triplet	of	Vnew	for	Cloud	screening

Calculation	of	AOD		with	SUNRAD	code	(Estelles	et	al.,	2012)

Estelles et al, 2012. Atmos. Chem. Phys., 12, 11619–11630, 2012, www.atmos-chem-phys.net/12/11619/2012/ doi:10.5194/acp-12-11619-2012

http://www.atmos-chem-phys.net/12/11619/2012/


RESULTS from the SKYNET network 



AOD obtained for moon phases greater than 65%

AERONET – LUNAR CIMEL

SKYNET – LUNAR POM
AERONET –LUNAR CIMEL 
only for QUATRAM campaign

12 KM 



Rome



Rome

Izana

 

Green lines are the prescribed WMO limits 
(0.01/m±0.005, where m is the optical airmass).



500 675 870 1020

RMSD 0.0045 0.0033 0.0022 0.0078

Mean AOD
from POM

0.1751 0.1404 0.1190 0.1133

Std 0.0896 0.0702 0.0600 0.0578

Statistics for QUATRAM 3 campaign , September 2021
Data: Lunar POM01 in Rome ; Lunar Cimel in Rome 

500 675 870 1020
RMSD 0.0310 0.0366 0.0187 0.0916
Mean AOD
from Cimel

0.1242 0.0779 0.0567 0.0438

Std 0.0466 0.0302 0.0236 0.0213

Statistics for the the period June 2022 – September 2023
Data: Lunar POM02 In Rome; lunar Cimel in Rome Tor Vergata.













What to be done
as SKYNET 
network 

Upgrade solar calibration constant values every month if available

Check the cloud screening criteria

Confirm the validity of the used Ac and Bc coefficients: Izana ?

Try different reflectance models ?



The importance of simultaneous – coordinated measurements


