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What to expect?

from addition of UFP

> regional to continental scaleTELLER AND 
LEVIN, ACP, 
2006

2* CCN 
~ ‐25% 



FINDING A SUITABLE AREA:

SIGNIFICANT CHANGE
OF RAINFALL PATTERNS

NO LAND USE CHANGE

AEROSOL HISTORY



‐25% in 40 
years

METEO-DATA SINCE 1890
RAINFALL CHANGE SINCE 1970RAINFALL CHANGE SINCE ~1970
AEROSOL DATA 1974-1976

‐30% in 40 
years



Atmos. Environment, 1978SOURCES OF ATMOSPHERIC PARTICLES
OVER AUSTRALIA

BACKGROUND  680 cm-3

2 * 1018 CCN s-1

~4 * 1019 CN s-1

MAJOR SOURCES: ANTHROPOGENIC EMISSIONS
~ 10% of CN -> CCN ? (30% Andreae, 2009) 
~ 20% Li et al, 2011)
TOTAL  NATURAL  CN - PRODUCTION   AUS   ~1 * 1019 s-1

BF HYY 1.6+1020



WARNER, 1968

AEROSOL-CLOUD-PRECIPITATION STUDIES

ROSENFELD 2000ROSENFELD, 2000
WJ and JMH, 2009
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Atmospheric Environment

Bigg, E.K. Trends in rainfall associated with 
sources of air pollution Environ Chem 2008sources of air pollution, Environ. Chem. 2008, 
5, 184–193. 1970‐2004



RAINFALL  CHANGE,  EASTERN AUSTRALIA, 1970-2010

RAINFALL # OF WET DAYS
/ /‐ 40 mm / dec    ‐ 6‐8 d / dec

?



2012 survey, blue 
airborne, brown vehicle

BACKGROUND ?

POWERPOWER 
STATIONS? 



PORT AUGUSTA SA AprilPORT AUGUSTA , SA, April 
2011 / Sept. 2012

50000 #/cm3 50 km dw
PORT AUGUSTA

50000 #/cm3 50 km dw

6‐7000 #/cm3

PORT PIRIE

6‐7000 #/cm

350 – 800 km downwind

ADELAIDE

Visible cloud effects ~ 50 km  (2 h) (HYSPLIT)





KOGAN‐CREEK, SUNSET
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KOGAN‐CREEK,  DAY
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KOGAN‐CREEK,  LATE MORNING
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~6 * 1018/sec

> 5000 cm‐.3



2012 survey, blue 
airborne, brown vehicle

BACKGROUND
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SUMMARY
Major sources
- anthropogenicanthropogenic
- in remote areas with negative rainfall trends. 

CLOUD RELEVANT (D.R.)

SUFF. FOR REGIONAL CCN INCREASE  

TIMING AGREES WITH RAINFALL TRENDS 

QLD - ‘NATURAL SMOG CHAMBER

‘LAB NOTEBOOK’ CAN BE REWRITTEN‘LAB NOTEBOOK’ CAN BE REWRITTEN



SUMMARY
Major sources similar to B&T, 1978
Significant change 1970 – 2010, 10 new unitsSignificant change 1970 2010, 10 new units

Experimental evidence?
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RAINFALL  CHANGE,  EASTERN AUSTRALIA, 1970-2010

RAINFALL # OF WET DAYS
/ /‐ 40 mm / dec    ‐ 6‐8 d / dec
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REGIONAL CLIMATE CHANGE IN  AUSTRALIA, 1970-2010

TEMPERATURE  DEWPOINT RAINFALL # OF WET DAYS
+ 0.2 o / dec +0.25 o / dec           ‐ 40 mm / dec    ‐ 6‐8 d / dec



CLOUD DROPLET SIZE 
DISTRUBUTIONDISTRUBUTION

300 ft above cloud base

base <‐> top ~ 1200 ft

DEWPOINT BELOW CLOUD 8 oC

AGRICULTURE

DEWPOINT BELOW CLOUD 6  oC

NATIVE VEG.




