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Method for cloud base/top
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Lidar Systems
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MPL System — Depolarization
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MPL Svstem — Depolarization
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Side-by-Side Intercomparison
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Frequency of Occurrence: Annual Cycle
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Frequency of Occurrence

Measurement Wet Dry
Local ear Total Months Months

2011-12 71%

Manaus (Calipso)

NAZARYAN, 2008, JGR 2006-7 60-65%
Maldivas

(4.1°N, 73.3°E)

SEIFERT et al. , 2007, JGR 1999-00 43% 64% 35%
llha Nauru

(0.5°S, 166 °E)

JM et al. , 2002, JGRD 1999 55%

Mahé, Seychelles
(4.4 °S, 55.3 °E)
PACE et al. , 2003, JGR 2003 54%




Frequency of Occurrence: Daily Cycle
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The cirrus clouds cycle does not follow
exactly the rainfall cycle

Cirrus has a large residence time
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Frequency of Occurrence: Daily Cycle
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Results

» Frequency of Occurrence
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» Optical Properties

» Microphysical Properties
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Macrophysical Properties

0.1 Erbrapa
Embrapa Tiwra
» QOccurrence range 008y oy 008y —
8'19 km E};DDE- gu_ua-
ED.M- ED.M- Mld-
_ 0.02 Base oozt
» Thickness up to N . .CIO.Ud _ 1,
DB 10 12 14 16 18 20 0 10 12 14 16 18 20
7'8 km Cirrus Base Height [km] hWlid-Cloud Height [km]
01z T T 014 T
01 _ll?.mhrapa 012 E.mhrapa I
» Apparent difference == o —
between Embrapa 2 505l TOP
and Tiwa sites £ ooa}
002F
DB 1ID 1|2 1|4 1i5 1IB 20 7
Cirrus Top Height [lkam] Cirrus Thickness [km]
Base (km Mid (km Top (km Thickness |Temperature
125+24 134 +2.1 1.82+153 -57+15°C
g"é‘l'gg’;ﬁ t ol 2007 JGR 119+16 | 128+14 | 13.7+1.4 | 1.8+10 | -58+11°C
Zonal Tropical
SASSEN 2008 JGR 13.0 14.8
Zonal Tropical 125 15

NAZARYAN 2008 JGR




Results

» Frequency of Occurrence

» Macrophysical Properties

b [Optical Properties
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Microphysical Properties
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Microphysical Properties
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Conclusions Observations — Long term

» Well defined annual cycle occurring in 50% to 85%
of the time.

» Macrophysical properties, rainfall and wind direction
patterns indicate deep convection and the transport
from other regions as its main source

» 24% of the clouds are subvisual, 42% are optically
thin and 35% of them are cirrus stratus, with a
change only in JJA, showing more aged clouds
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Conclusions Observations — IOP2

» Higher occurrence of clouds compared to 2011/12.

» Apparent difference in the macrophysical properties
between Embrapa and Tiwa sites.

» approximately the same optiacal depth for TOe and T2,
with about 65% considered as thin clouds. T3 results
needs further validations.

» The distribution of lidar ratio showed a wide range of
values indicating thick plagues and long columns as the
main composition of ice crystal. However, the behavior
with temperature needs further investigation

37



Cirrus Radiation Balance

Incoming
solar
shortwave
radiation

Reflected by
the surface

Reflected
solar
radiation

Outgoing
longwave
radiation

Incoming solar
shortwave
radiation

Reflected
solar
radiation

Outgoing
longwave
radiation

Low
clouds




Cirrus Cases
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532 nm total particulate Extinction coefficient [km-1] from the day 02-Sep-2014 lidar Manaus
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Calipso 2014-09-03

532 nm Perpendicular Attenuated Backscatter km™ sr' UTC: 2014-09-03 17:48:48.1 to 2014-09-03 18:02:16.8 Version: 3.30 Standard Daytime

30 g T
; 1.0x10"
9.0
8.0
;,o
i .0
= 5.0
4.0
3.0
20
1.0%10"
20 e‘g o
75
7.0
£ 6.5
> 6.0
g 5o
2 a5
= 4.0
< 35
3.0
10 25
2.0
1.5
1.0x10-3
9.0
5 8.0
7.0
6.0
5.0
4.0
3.0
g 2.0
! | LI LA LAY IR A i A / Pt T 0 VR ] 1.0x10-4
Lat -34.11 -28.05 -21.97 -15.88 977 -3.67 2.45 8.56

Lon -55.49 -57.10 -58.59 -59.99 -61.33 -62.65 -63.94 -65.25




Calipso 2014-09-05
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532 nm total particulate Extinction coefficient [km-1] from the day 02-Sep-2014 lidar MManaus
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Results — CRF TOA
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Results — CRF Surtace
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