Levoglucosan as a macrotracer
for wood burning

Wood burning impact on PM10 in
three Austrian regions
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LEVOGLUCOSAN: A MACRO-TRACER FOR WOOD BURNING
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LEVOGLUCOSAN: A MACRO-TRACER FOR WOOD BURNING
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MEASURING LEVOGLUCOSAN: HPAE-PAD
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SAMPLING SITES - THREE REGIONS IN AUSTRIA
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SAMPLING SITES - VIENNA
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SAMPLING SITES - GRAZ
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SAMPLING SITES - SALZBURG
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RESULTS - PM10 VIENNA
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average n° days > 50
SCH 20.5 15
RIN 32.5 60
KEN 27.7 36
LOB 20.3 9
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RESULTS - PM10 GRAZ
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RESULTS - PM10 SALZBURG
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RESULTS - DL, QL AND BLANKS

Levo Manno Galac
LOD (ng/m3) 4.5 6.1 1.1
LOQ (ng/m3) 13 18 3.3

Levo Manno Galac pools
SCH 1 12 12 51
RIN 0 10 11 52
KEN 3 12 12 52
LOB 0 19 13 48
BB 0 12 8 39
GS 0 8 9 44
DB 0 6 7 44
RU 0 11 6 39
LE 0 12 12 36
AN 0 16 13 40




RESULTS - LEVOGLUCOSAN

Levoglucosan (ug/m3) - Vienna 2004
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RESULTS - LEVOGLUCOSAN CONTRIBUTION TO OC

Vienna Graz Salzburg

SCH RIN KEN LOB | BB GS DB RU LE AN
Year 1.61 131 129 152 |268 278 171 | 161 2.38 2.74
Winter | 268 228 234 288 | 440 3.04 280 | 250 448 513
Spring 1.72 111 127 145|324 263 161 | 1.17 1.91 2.44
Summer | 041 038 022 042 [095 106 059 | 052 071 0.71
Autumn | 1.68 149 133 165 |264 380 203 | 204 341 2.80
svl\J”rgtrire/r 6.56 595 10.73 6.89 | 461 286 4.77 | 4.82 6.34 7.21
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RESULTS - BIOMASS SMOKE

Vienna Graz Salzburg

SCH RIN KEN LOB | BB GS DB RU LE AN
Year 1.3 1.7 1.5 1.3 27 52 44 2.3 2.2 1.7
Winter 2.3 2.5 2.5 2.1 48 92 79 3.2 3.5 2.7
Spring 0.6 0.7 0.6 0.6 1.7 24 1.9 0.8 0.8 0.6
Summer | 0.3 0.4 0.3 0.3 08 1.1 0.9 0.6 0.5 0.3
Autumn | 2.1 3.2 2.5 2.5 39 87 7.3 4.3 5.7 2.9
svl\J”rrr]ltrire/r 8.2 6.1 7.6 8.0 58 82 84 5.9 6.5 8.1
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RESULTS - BIOMASS SMOKE CONTRIBUTION TO OC AND OM

to OC Vienna Graz Salzburg
SCH RIN KEN LOB BB GS DB RU LE AN
Year 22.1 18.0 17.7 209 | 35.1 37.7 23.4 | 222 319 375
Winter | 36.8 31.3 322 395 | 589 41.6 384 | 344 579 70.2
Spring 23.3 15.0 17.1 19.8 | 43.0 36.1 22.1 | 16.1 26.3 33.6
Summer | 5.6 53 3.0 54 13.1 14.6 8.1 7.1 9.7 9.8
Autumn | 23.0 205 18.3 22.7 | 36.0 51.3 27.7 | 28.0 46.9 384
winter/ | e 59 107 69 | 45 29 48 | 48 60 7.2
summer
to OM Average (min-max)
VIE 19 (<DL - 58)
GRA 30 (4.6 — 100)
SLZ 30 (3.3 -100) ———
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RESULTS - BIOMASS SMOKE CONTRIBUTION TO PM

Contribution of Biomass Smoke to PM10 (%)

Contribution of Biomass Smoke to PM10 (%)
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RESULTS - BIOMASS SMOKE CONTRIBUTION PM -
EXCEEDANCE EPISODES - VIENNA

SCH RIN KEN LOB
PM, WB | PM, WB | PM, WB | PM, WB

Exceed. 60.9 4.6 65.0 4.5 66.6 4.1 56.4 5.5

N‘go‘f’(;c" 28 20 | 298 21 | 276 21 | 208 21

Excimot | 500 531 | 218 215 | 242 191 | 272 257
exc., cold




RESULTS - BIOMASS SMOKE CONTRIBUTION PM -

EXCEEDANCE EPISODES - GRAZ

BB GS DB

PM, WB | PM,, WB | PM,, WB
Exceed. | 580 7.1 | 764 124 | 774 101
Notexc., | 199 41 | 298 61 | 338 44
cold
Excimot | 306 172 | 286 202 | 229 230
exc., cold




RESULTS - BIOMASS SMOKE CONTRIBUTION PM -

EXCEEDANCE EPISODES - SALZBURG

RU LE AN
PM,, WB | PM, WB | PM, WB

Exceed. | 643 543 | 611 827 | 6.6  3.75

Notexc., | o349 335 | 177 373 | 185 279

cold

Excmot | 195 162 | 345 221 | 332 134

exc., cold




RESULTS - MANNOSAN AND GALACT

SAN
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Highly correlated with
levoglucosan:
correlations > 0.90

Because of their different
origin in the pyrolysis
process of wood, they may
be useful to differentiate
between different types of
woods burned
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RESULTS - SOFTWOOD VS. HARDWOOD

% spruce = (14.8 — levo/manno) / 0.112

(Schmidl et al., 2008)

% hardwood

% softwood

Selling statistics

This study

59
75—-95

41




CONCLUSIONS

*Levoglucosan yearly averages: 0.12 — 0.48 pg m-3.

Graz showed higher concentrations compared to the other regions.
Background sites, in general, evidenced slightly lower
concentrations than urban sites.

*Levoglucosan showed a pronounced seasonal cycle .
Concentrations were 6 to 8 times higher during the colder months.

*Annual averaged levoglucosan-C / OC were lower in Vienna (1.3
to 1.6%) and higher in Graz and Salzburg (1.6 to 2.8%).
Contributions were 3 to 11 times higher during the colder months.




CONCLUSIONS

The yearly average contributions of BS to OC, OM and PM were in
the ranges 18-38%, 18-37% and 5.1-13%, respectively.
Contributions in Vienna were lower than in the regions of Graz and
Salzburg.

Contributions were generally lower at sites located closer to the
city-centre (traffic sources).

Cold season (winter and autumn) average contributions to OM were
very high: 27-30%, 32-47% and 31-55% in Vienna, Graz and
Salzburg, respectively.
BS : main contributor to organic aerosol in the cold season
BS : major contributor to PM in the cold season.

For the residential and rural sites, the contribution of BS to OM was
overwhelming (close to or above 50% in the less populated cities).
This difference between the city-fringe sites and the city centre sites
In Vienna were not as marked.




CONCLUSIONS

sExceedance periods during the cold season: WB contribution
grows, at most, the same as PM10.

Mannosan and galactosan had a similar seasonal cycle as
levoglucosan, high correlations.
Much lower concentrations.

*The ratios levoglucosan / mannosan =4.1-6.4
levoglucosan / galactosan = 11-22
when biomass burning is expected to be a strong source.

*“best estimate” for the contribution of softwood in the mix of
burned wood is




