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Particles under a ¢ -

AIr pollution meteorology ina valley




The Introduction:

ne location;

ne picture;

ne Issue;

ne elements;

ne sources;

ne meteorology;
ne theory;

'he particles;

ne end.
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The picture (winter 2004):




Taihoro Nukurangi

The Issue:

Masterton 24 hour average PM 4,

<~

National Environmental Standard 54 pg/m3
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-The analysis:

roton Induced X-ray emission

y-ray detector

X-ray filter 1
X-ray detector 1

Target
filter

H 14+ apertures
3 Particle beam "H™ .- P 0
~ ionenergy 2.5 MeV | & il
RBS
particle
detector
X-ray detector 2 X-ray flter 2 particle
detector
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The elements:

Masterton PM , , and PM 4., o elemental profiles
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The sources of PM 4

Taihoro Nukurangi

Average mass contributions by PMF
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The Issue:

Masterton 24 hour average PM 4,

<~

National Environmental Standard 54 pg/m3
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04

PM,, = 59 pg/m3 (TEOM)

Masterton PM 1.0 9 Source contributions Masterton PM , o source contributions

11/07/2004 - 12/07/2004

Seasalt
10%

Wood
Burning
51%

Road Dust

11/07/2004 - 12/07/2004
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Sulfate 4%
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The Meteorology:
MSLP OO OO 12/07/2004 NZST
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The Meteorology:
AIr mass back-trajectorie

Backward trajectories ending at 00 UTC 12 Jul 04
FNL Meteorological Data

Backward trajectories ending at 00 UTC 12 Jul 04
FNL Meteorological Data
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Backward trajectories ending at 00 UTC 12 Jul 04
FNL Meteorological Data

12 00 00
0711 o710

Job 1D 354748 Job Start: Wed Oct 18 214747 GMT 2006
Source 1 lat (-41.05 lon:17537 height: 100 m AMSL

Trajectory Direction : Backward  Duration: 48 hrs  Meteo Data: FNL

Vertical Motion Calculation Method: Model Vertical Velocity
Procuced with HYSPLIT from the NOAA ARL Website (hti I- jiwww arl noaa goviready/)
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Job 1D 354726 Job Start: Wed Oct 18 21 46:05 GMT 2006
Source 1 lat:-41.05 lon.c 17537 height: 500 m AMSL

Trajectory Direction: Backward Duration: 48 hrs  Meteo Data: FNL
Vertical Motion Calculation Method: Model Vertical Velocity
Produced with HYSPLIT from the NOAA ARL Website (h - wnwarl

18 12 00 18 12 06 00
07/11 0710

Job ID: 354766 Job Start: Wed Oct 18 21 49:10 GMT 2006
Source 1 lat.:-41.05 lon.:175.27 height: 1000 m AMSL

Trn%ec!ohx Direction : Backward Duration: 48 hrs  Meteo Data: FNL
Vertical Motion Calculation Method: Model Vertical Velocit
Produced with HYSPLIT from the NOAA ARL Website (ht

Are Christchurch and Nelson to blame?
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Yeah right




+ The Meteorology:
& Down on the ground at Masterton
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Wind Speed and Direction 11-12 July 2004
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Net Radiation — clear skies:

Masterton Net Radiation and Temperature 11 - 12 Jul y 2004
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12:00:00 18:00:00 12-Jul-2004 06:00:00

Air Temperature (5m) (Degrees C) Wairarapa College AQ from 11-Jul-2004 12:00:00 to 12-Jul-2004 12:00:00

Air Temperature (15m) (Degrees C) Wairarapa College AQ from 11-Jul-2004 12:00:00 to 12-Jul-2004 12:00:00
——— Wind Speed (15m) (m/s) Wairarapa College AQ from 11-Jul-2004 12:00:00 to 12-Jul-2004 12:00:00

PM10 (ug/m3) Wairarapa College AQ from 11-Jul-2004 12:00:00 to 12-Jul-2004 12:00:00
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The theory:
The nocturnal katabatic effect

» Characterised by radiational cooling and
temperature inversions with down-valley
winds decoupled from synoptic flows;

» Observed on the majority of nights with
high PM ,;

» Has a limiting effect on peak PM ,, values
and therefore on 24-average;

» Similar pattern observed for Upper Hutt.
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The particles:

SEI 150KV X6000 1gm  WD9.1mm




The particles:
Seasalt

SEI 150KV X3,500 1,um_ WD 9.0mm




The particles:
Sulfate

SEI iS.UkV X1,100 10pm WD 8.6mm
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The particles:
Pollen

SEI 150KV X4300  1um WD 89mm




SEI 15.0kY  X1,100 10um
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The particles:

Summer PM ;, = 9 pg/m?
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SEI  150kvV X100 10mm WD 9.2mm
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he particles:

mter — 11 12 July 2004 PM 10 = 59 ug/m3

SEI 15 Dk"u" }{2 2[][] 1D,um WD 9 1mm
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Thanks to Greater Wellington for the use of
Images and material.

WWW.NIwa.co.nz




