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Cloud Science and 3D-CDL
Study of clouds hecomes important especially in

recent years, since they play an essential role in
global climate systems and the earth environment.
Aerosol-Cloud interaction:

the Largest Glimate Uncertainty

. _
Need seamiess ohservation
Aerosol, wind, clouds

- v -
3D-scanning Goherent Doppler Lidar



3D- scannmg GCoherent Doppler Lidar
Mitsuhishi Electric Co. Ltd

Laser Source: DFB-Er doped fiber laser

(Pre. Amp. : Er doped fiher amplifier]
[Power Amp.: Yh:YAG laser pumped OPAI

Puise energy : 0.5 ml/puise
PRF : 4kHz, Average power: 2W
Pulse width: 200 ns

Receiver diameter: 110mm

Wavelength :1.94pmeye-safe)
Detection range :20Km maximum
Resolution  :25m minimum

80 range hins: (25m,2km),[(50m,4km),(100m,8km)
Intensity (S/N), Doppler velocity, Velocity width

Scanning speed: ~ 3rpm (variabie)
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Fujiwara et al.: Dust devil-like vortices 1n an urban area
detected by a 3-D scanning Doppler lidar

J. Applied Meteorology and Climatology
doi: 10.1175/2010JAMC2481.1
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Visible by tracers of dust in desert
B S or relatively flat area.

0 study on urban and invisible dust devils.

ossihle sources of vertical
vorticity:

Tilting of ambient horizontal
vorticity associated with
convective-cell circulation
“Fishnets’.
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Invisible and urban Dust Devils (0bs.)
22 June 2007 11:48-12:33 LST
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-
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Scale:170m. vorticity 0.1581

* More than 100 detected

* Horizontalscale:30~320m

 Max.Vorticity: 0.38s1

« Some cases developed along the sea-hreeze front



streak structure
Ubiquity: Surface wind >am/s

11 Doppler Yelocity {(m/s) 11
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The Invention of GClouds
Luke Howard (December 1802)

Portrait of Luke
Howard by John

Opie, c. 1807 and in so doing he had be

Cumulonimbus incus

Cirrostratus fibratus Cirrocumulus undulatus Cumulonimbus mammatus

Altocumulus castellanus Altocumulus lenticularis

Altocumulus stratiformis Altostratus traﬁslucidus

37

USA

Stratocumulus undulatus Stratus opacus Cumulus humilis Cumulus congestus Cumulonimbus with tornado
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Blue and Wet Thermals &F
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Migrating Soaring Birds Align along Sea-Breeze Fronts: First

Evidence from Israel

Sea-breeze in Israel are quite vigorous but mostly appear without clouds because of the
frequent dry subsidence above the sea breezes and are therefore difficult to directly detect
by radar. It has been found, however, that not infrequently, the migrating birds soaring over
Israel identify the SBFs and actively search the upward motion associated with the
converging lines of the SBF in their migration through the country. Here, we present, for the
first time, an example in which migrating birds of the species honey buzzard (Pernis
apivorus) are seen by the radar as biological target lines that are very closely aligned with
the SBF convergence lines
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Figure 8.12. Density of flying moths at a
traverse. A high concentration can be seen,
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Bottom-Up Determination of Air-Sea Momentum Exchange Under a
Major Tropical Cyclone

Ewa Jarosz, Douglas A. Mitchell, David W. Wang, William J. Teague
SCIENCE VOL 315 23 MARCH 2007

Fig. 2. Drag coefficient ; x10~ : , : ; i .

for several resistant coef- © r=0001cms”
ficients. Cp is shown as a - y Y
function of the wind speed W wg L Lo
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different resistance coeffi-
cients r (open black circles
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s blue asterisks — r =
0.1 cm s ). The solid lines
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Water vapor Isotope Analyzer (LGR)
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Network of mean annual 5H observations, March 2005
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CASE 1: SEA-BREEZE
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CASE 2: DRY INTRUSION & SEA-BREEZE
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