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/At Metropolitan Area of Sao Paulo, effective cloud optical depth (ECOD) every 1 min of low clouds and high clouds was retrieved from\
total transmittance (T) at 415 nm channel of a Multi-filter Rotating Shadow band Radiometer (MFRSR) in the time period from June of
2012 up to September 2017. Cloud effects on solar radiation at surface were computed by the normalized shortwave cloud radiative
effect (NCRE) where surface albedo is neglected and it is less sensitive to CSZA . Solar global irradiance at surface (G) under cloudy

Kconditions were measured by pyranometer and clear sky irradiance was computed by the 1-D RTM.
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AERONET vs MFRSR

overcast of low clouds defined by Sky camera. 119 coincident cases.

Downward irradiance 1-D modeled vs pyranometer
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Differences between downward irradiance modeled vs pyranometer respect to CSZA
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Cloud scenario
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Results: Seasonal and diurnal statistic of ECOD (LW 0): Broadband Cloud effects on solar radiation (1 min).
January 2016 until September 2017
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Comparison with COD AERONET: - 1
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Cooling effects when solar disk I1s blocked, with maximum for

low clouds for total overcast conditions.

Enhancement effects for all cloud types when solar disk iIs

clear, the highest is observed for low clouds.
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Conclusions:

\_

ECOD was retrieved for low clouds with total overcast
and

conditions using MFRSR, showing

diurnal variability in Sao Paulo.

Comparison with downward irradiance modeled using
the COD or ECOD and measured by pyranometer shows
the best agreement by ECOD obtained for MFRSR,

specially for higher CSZAs.

Cloud radiative effects depend on conditions of solar
disk, cloud type and cloud cover. Maximum of cooling
when solar disk Is blocked by low clouds with total
overcast. Enhancement are observed In all cloud types

with the highest for low clouds.
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