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1. Introduction
Global warming is supposed to have an influence on the Melpitz (M): The IfT RGlobal warming is supposed to have an influence on the
composition as well as on the mass concentration of tropospheric
aerosol particles, but the involved effects have not been
investigated or quantified yet The aim of our work which is part of
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Size-segregated PM samples are collected with low-pressure five-
stage Berner impactors. Samples are taken at an urban and a
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2. Categorisation2. Categorisation

Season Air mass origin Temperature Resulting category,g g g y
(backward trajec- (compared to long-year occur-
tories [3, 4]) seasonal average) rence frequency

Cold (T < 15°C)
West

Warm (T ≥ 15°C) SWW, 18%

SWC 12%Cold (T < 15°C)

East

Summer (May-October)
Warm (T ≥ 15°C)

SWC, 12%

SEW, 7%

All measurements
Warm (T ≥ 5°C)

Cold (T < 15°C) SEC, 3%

WWW 16%Warm (T ≥ 5 C)

Cold (T < 5°C)
West

WWW, 16%

WWC, 12%
Winter (November-April)

Warm (T ≥ 5°C)

Cold (T < 5°C)
East

WEW, 4%

WEC, 4%

Fig. 2: Categorisation of sampling events

4. Assessment
Thanks to this simplified model an assessment of changes in size-segregated PMThanks to this simplified model, an assessment of changes in size segregated PM
mass concentration due to climate changes can be given. The occurrence
frequencies of the different categories are likely to change. As an example, warm
categories might become more prevalent due to rising temperatures and the air masscategories might become more prevalent due to rising temperatures, and the air mass
transport pattern is likely to alter as well. Estimates from climate models will be used
for a quantification of these effects, the corresponding data being provided by the
REGKLAM network. These data will consider different possible scenarios of climate
developments.

A i i l D d ’ f PM l d ll h iAssuming constant particle sources, Dresden’s future PM load as well as the size-
segregated chemical composition of PM can then be calculated for each scenario.
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Research Station in Melpitz, around 100 kmResearch Station in Melpitz, around 100 km
(Fig. 1), is situated in a rural environment.
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in Germany (shown in red).

3. Observations
Influence of the category:
• Season: PM loads in summer categories are smaller than those in the winter

3. Observations

• Season: PM loads in summer categories are smaller than those in the winter
categories, due to fewer emissions (e.g., less domestic heating) and evaporation of
volatile particle constituents (e.g., ammonium nitrate).
Ai i i PM l d hi h f t t i hi h i ht b d t• Air mass origin: PM loads are higher for eastern categories, which might be due to
the fact that western air masses are partly maritime and therefore only lightly
loaded.

• Temperature: For the same reasons as described above under ‘Season’, PM loads
are higher on cold days than on warm days.

Influence of the sampling site:
The weighted average PM load in Melpitz is about 77% of the value in Dresden,
which indicates that an important amount of Dresden’s aerosol comes from distantwhich indicates that an important amount of Dresden s aerosol comes from distant
sources that influence both Melpitz and Dresden. However, the values in Dresden
exceed the values in Melpitz, which hints at urban particle generation.

Conclusion:
From these observations, we can conclude that the three chosen parameters (air
mass origin season and temperature) are important factors influencing Dresden’s PMmass origin, season and temperature) are important factors influencing Dresden s PM
load. This is confirmed by long-term observations in Melpitz [2].

Fig 3: Size segregated aerosol particle composition for the eight categories in MelpitzFig. 3: Size-segregated aerosol particle composition for the eight categories in Melpitz 
(rural) and Dresden (urban). n is the number of samples for each category. In 
total, 25 measurements have been taken. Organic Material = 1.8 x Organic Carbon. 
Upper cutoff diameters: 0.14 µm, 0.42 µm, 1.2 µm, 3.5 µm, 10 µm.Upper cutoff diameters: 0.14 µm, 0.42 µm, 1.2 µm, 3.5 µm, 10 µm.
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