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Can regional drought be homemade?





REGIONAL CLIMATE CHANGE 
1970 – 2010

RAINFALL                                                                    
BOM, AUSTRALIA, 2010/2011



LARGE SCALE CIRCULATION?
CCN? Mt.ISA 2* 1018/sec
SCALE?

RAINFALL                                                                    
BOM, AUSTRALIA, 2010/2011

SCALE?



RAINFALL                                                                    DEWPOINT
BOM, AUSTRALIA, 2010/2011 Lucas, 2010, CSIRO/BOM

+0.2 o/decade
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ANNUAL PRECIPITATION [mm/a], 1970 ‐ 2010
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PORT AUGUSTA SA AprilPORT AUGUSTA , SA, April 
2011 / Sept. 2012

30‐ to 50000 #/cm3 40 km
PORT AUGUSTA

30‐ to 50000 #/cm 40 km 
downwind, ~ 0.7 * 1018/sec

PORT PIRIE
REDUCTION OFREDUCTION OF 
CLOUD DROPLET 
SIZE

ADELAIDE

Visible cloud effects after about 30 
km ~ 2 h (HYSPLIT)



GRIMM SMPS       TSI 3010    GRIMM 1.108 OPC
5‐350 nm           > 10 nm       300 nm – 20 um
2 min                  1 sec                   6 sec



AUGUSTAUGUST  
SEPTEMBER 
2012

<<‐1000 – 1500 



AUGUSTAUGUST  
SEPTEMBER 
2012

4000 ‐
100000

<<‐1000 – 1500 



KOGAN‐CREEK, SUNSET
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KOGAN‐CREEK, MORNING
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3 * 1018/sec



3 * 1018/sec



3 * 1018/sec





ANTHROPOGENIC CCN BUDGET FOR QLD

PARTICLE PRODUCTION / 600 MW 2* 1018 /sPARTICLE PRODUCTION / 600 MW 2  10 /s
based on KA  and QLD measurements

PARTICLE PRODUCTION / 8000 MW 2.7*1024 /dPARTICLE PRODUCTION  / 8000 MW 2.7 10 /d

QUEENSLAND PBL VOLUME (1.2 km) 2.1*1021 cm3

CALLIDE (since 1966)

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

5 fold enhancement of CCN in QLD



EFFECTS OF ENHANCED CCN

MORE AND SMALLER CLOUD DROPLETS (LESS LIQUIDMORE AND SMALLER CLOUD DROPLETS (LESS LIQUID 
WATER?)

TEMPORAL, SPATIAL AND INTENSITY REDISTRIBUTIONTEMPORAL, SPATIAL AND INTENSITY REDISTRIBUTION 
OF RAINFALL

REDUCTION OF NUMBER OF RAINFALL DAYS, 

CALLIDE (since 1966)

,
INCREASED RAINFALL/DAY

POSSIBLE LOSS OF WATER TO THE OCEAN (FOR (
COASTAL REGIONS) >> ANNUAL PRECIP.LOSS



SUMMARY

ENHANCED NUMBERS OF ULTRAFINE PARTICLES (CCN / CCN 
PRECURSORS) IN REMOTE, DROUGHT AFFECTED REGIONS OFPRECURSORS) IN REMOTE, DROUGHT AFFECTED REGIONS OF 

AUSTRALIA FROM COAL FIRED POWER STATIONS

NO OTHER COMPARABLE SOURCES IDENTIFIED ‐> HISTORY 



SUMMARY

TRANSPORT > 1500 km AND REGIONAL SCALE ENHANCEMENT 

ANTHROP. CCN > 5 times NATURAL BACKGROUND

SUFFICIENT FOR THE OBSERVED RAINFALL MODIFICATION



THANK YOU FOR YOUR ATTENTIONTHANK YOU FOR YOUR ATTENTION

Qld coal.lnkQld_coal.lnk



What‘s the climate effect of increased nucleation mode particles?

Western Australia
regional scale production of ultrafine aerosol following drastic land 

cover changeg

RAINFALL

SURFACE RUNOFF

Uniform land use

Uniform land use

BEGIN OF UF‐
PARTICLE 
PRODUCTION ?Uniform land use PRODUCTION ?



CLIMATE/PRECIPITATION H O TRENDSCLIMATE/PRECIPITATION H2O TRENDS

TRENDS IN MONTHLYTRENDS IN MONTHLY 
MEDIAN DEWPOINT AT 
9:00 
BLUE INCREASINGU INCR ASING
RED DECREASING

+0.25 C / DECADE
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H2O(g) LWC %

EFFECT OF INCREASED CCN 
NUMBERS ON CLOUDS

NAT (198) 6.1 0.15 2.4

AGR (247) 8 8 0 10 1 1

H2O(g) LWC %NUMBERS ON CLOUDS

AGR (247) 8.8 0.10 1.1

g/m3
FOREST

WHEAT

Junkermann et al, ACP, 2009, Australia

Wang and Feingold, 2009a






