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Motivation

A Enhancement of precipitation and lightning activity
over and downwind of urbanareas
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Motivation

: (°C) _
upwind S : ., downwind
, . - more frequent convection

more frequent lightning
precipitation enhancement

urban area

—— Suggested causes of urbamduced or urban-modified —
convective phenomena

1. urban heat island ~Baik et al. (2001), Han and Baik (2008), etc.
2. Increased surface roughnessRozoff et al. (2003)
3. Increased aerosol concentration yet in debate
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Motivation

Pristine

=3 Direction of airflow
* Ice and snow crystals
< Graupel or small hail
o Raindrop
@ Larger cloud droplet
*  Small cloud droplet
* Smaller cloud droplet
- Aerosol particles

_____ O
#7y Polluted

suppression

or enhancement
of rainfall in
urban areas ?
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Motivation

..........

Weekly Cycle of PM,,

: EPA data for
1998i 2005, JJA

Weekly Cycle
of TRMM Rainfall

* Bell et al. (2008)
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. Objective ™~
To investigate the role of aerosols
In urban-induced convection and
precipitation using a spectrabin
cloud model
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SpectralBin Cloud Model

The Hebrew University Cloud Model (HUCM)

A Khain and Sednev (1996), Khain et al. (2004, 2005)
A 2D, nonhydrostatic, anelastic model
A 7 hydrometeor types, aerosol particles

A 43 massdoubling bins (0.000em Tem22em 1 3 ¢ m)
— Microphysical Processes :
I‘lfi+u“' ||J' ef| fé I.lﬂ fi I.lfﬂ IE| m|e ﬁl‘j' é
Wb TERLLHA B L
I.lt n Zl.l g t luud/evap ? d%ouubl t zltl nuclf ezﬁ meltH p gea
- condensation/evaporation of drops - nucleation
- deposition/sublimation of ice - freezing
- drop-drop, drop-ice, and iceice collisions - melting - breakup
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Experimental Design

A Domain size : 256 knmx 18 km (damping layer abovez = 14 km)
A ax= 250 o=12%m e
A T= 6 ht=alsd e

qL(g kg'l RH, (RH...) (%)|CAPE (J kg'?)|LCL (km LNB (km

60 (69)
17 64 (73) 630 1.3 10.6
18 (CTL) 67 (77) 950 1.1 11.3
19 71 (82) 1310 1.0 11.9
20 75 (86) 1700 0.9 12.4

A Ngeey=250x2"t1em™@ (n=1719)
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~_ ~_ 10124
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Experimental Design
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Urban-induced low-level cloud
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