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Measurement capability

»  Active Sensors: Scanning radars/lidar =» Vertical (horizontal)
distributions

»  SW radiometer, MWR & AERI: (Shortwave, longwave, Microwave)

»  Spectral radiation: RSS, Shortwave Array Spectroradiometer
(SASHE), HABS
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Information content and instrument specifications
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RSS === 2 pieces of independent information
SASHE === 2 ~ 4 pieces of independent information
HABS === 5 pieces of independent information




Oxygen A-band measurements and applications:

Synergetic retrievals of cloud optical properties from Radar
better constraints on cloud drop size distribution
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Oxygen A-band measurements and applications:
High resolution oxygen A-band spectrometer (HABS)
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MFRSR cloud/aerosol retrievals and applications

» The retrieval algorithm of cloud
optical depth and effective
ra dlU S fr om MFR SR dlffu se Climatology of aerosol and cloud optical prtl)pe-rties-atA(?RFTVi\’P sites in the tropical warm pool region

radiation has been implemented | = &2 e e R e A e JEY o
as ARM VAP--- FT—— ——
MFRSRCLDOD1MIN.VAP b e S TS S | |

» Entire package, including cloud
fraction and optical depth of thin
clouds, can be implemented as or iz =€ ‘
updated into ARM VAP e ——

» MFRSR measurements, g | |
combined with other passive and
active measurements at six fixed
ARM sites: SGP, Darwin,
Manus, Nauru, Barrow, and
Atqasuk)

» Also at AMF field campaigns
(PT-Reyer, Azores, Steamboat
Springs)

S scasonal, and i ility, is very useful for
o i St of climate models.

— s
. » Long-term MFRSR measurements, combined with other active
S - and passive measurements, at the ACRF sites in the tropical
‘warm pool region have been processed and analyzed for the
li of acrosol and cloud optical properti

Aerosols and ENSO: Clouds and ENSO:
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Aerosols and MJO: Clouds and MJO:

Conclusion:

> Aerosols at the Nauru site exhibit background oceanic
characleristics; while aerosols at the Darwin site show
influences by biomass-burning aerosols. Aerosols at the Manus site
have in between.

» There are no obvious trends of aerosol loading for past decades at
all three sites. The annual or seasonal variation of aerosols is.
closely linked with Indo-Australian monscons.

# There are significant diurnal cycles in both AOD and Angstrom
‘exponent at the Darwin site. There are no significant diurnal
variations of aerosol loading at the Manus and Nauru sites.

# At the two aceanic sites, the meteorological changes associated
with MJO events modulate aerosols, clouds, and precipitation.

» There are weak dependence of ENSO and no apparent impact of
MJO on cloud properties at the Darwin site.

# Thecloud related properties at the Nauru site are statistically
significantly correlated with PDO index and the manthly anomaly
values of COD (global) and CF decrease with SOI.

» The cloud properties at the Manus site exhibit apparent increasing
trends from 1998 to 2007 and decreasing trends after 2007.

» Diumnal cycles of clouds at the Darwin site have maximum values of
LWP, total COD, and thin COD occur at near local noon. There is a

i stronger diumal cycle in the wet season than in the dry season.

S = — > Diumal variations of cloud property exhibits weak diumnal cycle at

M Contact for all data (gmin(@albany.edu) two oceanic sites, particularty at the Nauru site with typical maritime
‘ climate diurnal cycle patiern.
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