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Trends in rainfall associated with sources of air pollution

Bigg, Environ. Chem. 2008, 5, 184-193, ﬂ(IT
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.l Contours of the change in rainfall in 35 years (1970-2004)
= E-G ed as a percentage of the mean daily rainfall for that period at each

Eﬂ ﬂ- e sites are listed in the appendix and are shown as dots on this diagram.
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ANNUAL PRECIPITATION [mm/a], 1970 - 2010
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Daniel Rosenfeld
Science 287, 1793 (2000).

Visible cloud effects after about 30
km ~ 2 h (HYSPLIT)
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KOGAN-CREEK, SUNSET
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ANTHROPOGENIC CCN BUDGET FOR QLD

PARTICLE PRODUCTION / 600 MW 2* 1018 /s
based on KA and QLD measurements

PARTICLE PRODUCTION /8000 MW 2.7*10% /d

QUEENSLAND PBL VOLUME (1.2 km) 2.1*10?" cm?

RES.TIME 5d >>>> + 3500 / cm3

5 fold enhancement of CCN i
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EFFECTS OF ENHANCED CCN

MORE AND SMALLER CLOUD DROPLETS (LESS LIQUID
WATER?)

TEMPORAL, SPATIAL AND INTENSITY REDISTRIBUTION
OF RAINFALL

REDUCTION OF NUMBER OF RAINFALL DAYS,
INCREASED RAINFALL/DAY

POSSIBLE LOSS OF WATER TO THE OCEAN (FOR
COASTAL REGIONS) >> ANNUAL PRECIP.LOSS
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What's the climate effect of increased nucleation mode particles? ﬂ(IT
Western Australia
regional scale production of ultrafine aerosol following drastic land
cover change
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Bates et al.

N Climatic Change, 89,
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Trend in Annual Total Rainfall
1970-2010 (mm/10yrs)
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TRENDS IN MONTHLY
MEDIAN DEWPOINT AT
9:00
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RED DECREASING

+0.25 C / DECADE
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INCREASED CCN ﬂ(IT

EFFECT OF

NITIIRADEDC ON I NLINC H20 (o) I\WC o/
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3 0 5 10 15 20 25 R =rain rate (cloud base)

Droplet size (diameter) [um] LWP = liquid water path (macro)
N, = drop conc (microphysical)

Junkermann et al, ACP, 2009, Australia
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Trend in Annual Total Rainfall
1970-2012 (mm/10yr)
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