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Comparison of AERONET and Skynet retrievals 

under different anemological conditions 

in the urban site of Rome



Sea/land breeze regime: Land breeze blowing from the NE; 

Cluster 2 : 

sea breeze blowing from S

Cluster 1: 

sea breeze blowing SW 
Cluster 4: 

SE wind throughout the day,

Cluster 3 

persistent NE 

synoptic wind

The black dotted circle:

the urban center of Rome.

Yellow and red markers:

weather stations

BAQUNIN supersite

Rome – BAQUNIN super site, and its winds

The sea breeze develops on average between 10:00 and 17:00 UTC



Colours: m/s

Wind blowing direction:

vectors orientation

The distribution is

obtained by averaging the 

hourly values of all days 

belonging to the same

cluster

m/s

Daily evolution

of average wind intensity



Period under study: from 01/01/2018-31/12/2022: What happened in Rome in this period?  

2018: 

* Fire in the waste treatment plant, 

* Snow 
2020: Eastern celebration in S. Peter during lockdown

Rome in 2021 was the city of Italy most

affected by extreme events



Period under study: from 01/01/2018-31/12/2022: What happened in Rome in this period?  

2019: First time kazakistan ballet company in 

Rome with Spartacus



2022: Approved HARMONIA

Period under study: from 01/01/2018-31/12/2022: What happened in Rome in this period?  



In the meantime Cimels and POMs where measuring



Comparison SKYNET-AERONET methods

• AOD

1.  At least 3 values available in each day within +-1min in 3 time slots:

morning [<=8 utc], noon [9-13], afternoon [>=14]  UTC

2. At least 3 values available in each day (AERONET way) 

Daily averages, and then monthly averages are calculated for 1. and 2. 

• SSA

1. At least 3 values available in each day within +-1 hour  

(+-1min: only 11 points remained; no measurements if time slot criterion is applied) 

2.  At least 3 values in each day 

Daily averages, and then monthly averages are calculated for 1. and 2. 



Comparison of AOD (+-1min in 3 daily time slots) 

aeronet e skynet

L2.0



Dependence of AOD on the anemological cluster

MBD

mean bias deviation 

( mean of differences)

STD

Standard deviation

RMSD

Root mean square 

dev

τ0i and τi :AOD from the 

reference (AERONET) and the 

secondary (SKYNET)

According to Giles et al., 2018, 

https://doi.org/10.5194/amt-12-169-2019

The AERONET  field instrument AOD uncertainty is

estimated to be from 0.01 to 0.02 with the maximum 

representing the uncertainty only in the UV channels

(340 and 380 nm).

MBD within Aeronet uncertanties

Bias greater for CL1;

RMSD < 0.025; Greater at 340 nm; 
Similar results when «At least 3 values available in each day» are chosen



Comparison of SSA (+-1 hour, at least 3 values in each day)

72 measures, 12 days: 

Anemological analysis not possible

Uncertanty for SSA  by Skynet:

Kudo et al https://doi.org/10.5194/amt-14-

3395-2021 

675 nm 870 nm 1020 

nm

MBD 0.010 0.003 0.004

RMSQ 0.019 0.022 0.027

MBD is within Skynet Uncertaties



Climatology AERONET vs SKYNET in Rome

Downloadable AERONET MONTHLY AVERAGE = CLIMATOLGY 



Monthly AOD 

(from daily

average with at

least 3 values in 

each day within +-

1min in 3 time 

slots) 

Monthly AOD 

(from daily

average with at

least 3 values

in each day) 

Main differences not related with difference in the number of points

Worst 340 nm; best 675 and 870 nm



Monthly SSA (from daily

average with at least 3 

values in each day) 



Monthly SSA values (from daily average with at least 3 values in each day) 

Monthly SSA values (from daily average with at least 3 values available in each day within +-1 hour )

0.08 is the maximum SSA retrival error for Skynet in the Vis



Conclusions
AOD:

❖ No anemological dependence

❖ MBD within Aeronet uncertanties

Climatology

➢ Monthly average differences many times > 0.02

➢ Worst 340 nm; best 675 and 870 nm

➢ Main differences not related to the  difference in 
the number of points

SSA

❖ anemological analysis not possible( 72 measures, 
12 days) 

❖ data within +-1 hour, at least 3 values in each
day: MBD is within Skynet Uncertaties at all wl

Climatology

➢ Monthly SSA values (from daily average with at
least 3 values available in each day within +-1 
hour ) always within 0.08 (maximum Skynet
uncertanty in VIS)

➢ Monthly SSA values (from daily average with at
least 3 values in each day) sometimes out of the 
above limit

➢ AERONET number of points are too few for a 
good statistic



Remember that Dance always expresses the harmony of nature 
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