
Particles under a clear sky:

Air pollution meteorology in a valley



The Introduction:
� The location;
� The picture;
� The issue;
� The elements;
� The sources;
� The meteorology;
� The theory;
� The particles;
� The end.



The location: Masterton



The picture (winter 2004):



The issue:

Masterton 24 hour average PM 10
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The analysis: 
proton induced x-ray emission
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The elements:

Masterton PM 2.0 and PM10-2.0 elemental profiles
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The sources of PM 10:
Average mass contributions by PMF
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The issue:

Masterton 24 hour average PM 10
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Sources of PM 10: 11 – 12 July 2004

PM10 = 59 µµµµg/m3 (TEOM)

  
Masterton PM 10-2.0 source contributions 
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The Meteorology:
MSLP 00:00 12/07/2004 NZST



The Meteorology:
Air mass back-trajectories

100m 500m 1000m

  

Are Christchurch and Nelson to blame?



Yeah right



The Meteorology:
Down on the ground at Masterton

Wind Speed and Direction 11-12 July 2004

0

2

4

6

8

10

12

11/07 12:00 11/07 15:00 11/07 18:00 11/07 21:00 12/07 0 0:00 12/07 03:00 12/07 06:00 12/07 09:00 12/07 12:00

W
in

d 
S

pe
ed

 m
/s

0

30

60

90

120

150

180

210

240

270

300

330

360

W
in

d 
D

ire
ct

io
n 

(d
eg

)

Wind Speed Wind Direction



Net Radiation – clear skies:

Masterton Net Radiation and Temperature 11 - 12 Jul y 2004
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Wind and PM 10:
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� Characterised by radiational cooling and 
temperature inversions with down-valley 
winds decoupled from synoptic flows;

� Observed on the majority of nights with 
high PM 10;

� Has a limiting effect on peak PM 10 values 
and therefore on 24-average;

� Similar pattern observed for Upper Hutt.

The theory:
The nocturnal katabatic effect



The particles:
Soil

 



The particles:
Seasalt



The particles:
Sulfate



The particles:
Pollen



The particles:
Blank



The particles:
Summer PM 10 = 9 µµµµg/m3



The particles:
Winter – 11 - 12 July 2004 PM 10 = 59 µµµµg/m3



The morning after:



www.niwa.co.nz

Thanks to Greater Wellington for the use of 
images and material.


