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1 Biomass burning emissions

Table 1: Total annual biomass burning emissions (in Tg(species)/year, NOx emissions in Tg(N)/year) applied from
the Global Fire Emission Database (GFED v2.1, Randerson et al., 2007; Van der Werf et al., 2006). The climatological
averages (clim.) have been used for the years 2007 and 2008. The values in parentheses list the corresponding emissions
of the year 2000 as incorporated in the EDGAR3.2FT2000 emission inventory, which hase been used for all years in
the previous study (Jockel et al., 2006; Pozzer et al., 2007, see supplement).

substance 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006  clim.

C,H, 6.73  6.65  4.32 358 394 460 425 462 470 446  4.79
(4.84)

CoHg 384 379 247 204 225 262 242 263 268 254 273
(2.76)

C3Hg 300 297 193 1.60 176 206 190 207 210 199  2.14
(2.16)

C3Hg 119 117  0.76 063 069 081 075 082 08 079 084
(0.86)

C4Hyg 152 150  0.98 081 0.8 104 096 104 1.06 101  1.08
(1.10)

CH3CHO 269 265 172 143 157 183 169 184 187 178 191
(1.93)

CH;COCH; 244 241 157 130 143 167 154 168 170 162  1.74
(1.76)

CH3COOH 861 850 553 458 503 588 543 590 600 570  6.12
(6.18)

CH3;0H 864 853  5.54 459 505 590 545 592  6.02 572  6.14
(6.24)

Co 554.60 588.39 389.65  335.77 364.06 416.60 395.33 404.22 409.97 389.49 424.81
(452.36)

HCHO 460 454 295 245 269 314 290 315 321 305 327
(3.31)

HCOOH 470 464  3.01 250 275 321 296 322 327 311 334
(3.37)

MEK 581 574 3.73 309 340 397  3.67 399 405 385 413
(4.19)

NOx 14.04 1609 1139 1039 1118 12,08 11.68 11.37 1154 10.77  12.05

(9.28)
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2 Global views
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Figure 1: Tropical zonal wind average between 2°S and 2°N (in m/s) and its quasi-biennial oscillation. Upper panel:
EMACI reference simulation (S1, see Jockel et al., 2006, Fig. 2); middle panel: observations; lower panel: EMAC2
simulation of this study.
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Figure 2: Total ozone (in DU) on 26 September 2002. Upper: simulated by EMAC1 (see Jockel et al., 2006, Fig. 7)
(left: S1, right: S2); lower left: observed by TOMS; lower right: EMAC2 simulation of this study.
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Figure 3: Time series of total ozone (zonally averaged, in DU). Upper panel: EMACTI reference simulation (S1, see
Jockel et al., 2006, Fig. 9); middle panel: TOMS satellite data; lower panel: EMAC2 simulation of this study.
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3 Vertical profiles

The simulated vertical profiles (for the year 2000) are compared to the compilation of observational data (mainly from
aircraft campaigns) by Emmons et al. (2000). The geographical areas of the individual campaigns are listed above the
panels. The left vertical axes show the altitude (in km), the horizontal axes show the mixing ratio (in the indicated
units). Numbers close to the right vertical axes list the number of measurements, the asterisks show the mean values
of the measurements, the boxes indicate the corresponding standard deviation. The blue lines are the results of the
S1 simulation (Jockel et al., 2006), the red lines those of the new simulation. The lines denote the average within the
geographical area and during the time of the year of the respective campaign, the dashed lines the corresponding (plus
/ minus ) spatio-temporal standard deviations.
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Figure 18: Comparison of simulated monthly average CO mixing ratios with observations (at several surface measure-
ment stations) provided by the National Oceanic and Atmospheric Administration Earth System Research Laboratory
(NOAA/ESRL) as originally presented by Novelli et al. (1998). The station identifier and geographical position is
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Figure 19: Positions of measurement sites with observations of 2'°Pb provided by the National Urban Security Tech-
nology Laboratory Surface Air Sampling Program (NUSTL/SASP)2.

2http://www.eml.st.dhs.gov/databases/sasp/
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Figure 20: Comparison of simulated 2!°Pb with surface observations provided by the National Urban Security Tech-
nology Laboratory Surface Air Sampling Program (NUSTL/SASP). The name of the sites and the geographical
coordinates are listed at the top of each panel. The left panels show the multi-annual average of monthly averages
(black symbols) with corresponding standard deviation (black error bars), i.e., the interannual variation of the monthly
averages. If more than 10 years of data after 1990 are available, the calculation of the average is limited to the period
starting January 1990. The red line denotes the simulated multi-annual (2000-2007) average of monthly averages, the
dashed red lines indicate the interval of the corresponding standard deviation, i.e., the interannual variation of the
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Figure 21: Simulated versus observed monthly climatological averages of 21°Pb (see Fig.20). The observations are
from the National Urban Security Technology Laboratory Surface Air Sampling Program (NUSTL/SASP), the model
results are from the years 2000-2007. The color denotes the geographical latitude, the dashed black line indicates the
perfect correspondence. The black line shows the result of the linear regression analysis (as indicated in the top of the
panel). R? is Pearson’s correlation coeffcient.
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Figure 22: Frequency histograms of observed (left) and simulated (right) monthly climatological averages of 2!°Pb
(see Fig.20). The observations are from the National Urban Security Technology Laboratory Surface Air Sampling
Program (NUSTL/SASP), the model results are from the years 2000-2007.
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Figure 23: Geographical location of ?2Rn surface observations as used by Zhang et al. (2008, and references therein).
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Figure 24: Observed (black symbols) and simulated (red lines) monthly average ???Rn activity (in mBq/m? STP) at
ground level. The observations are the same as used by Zhang et al. (2008, and references therein), the model results
are climatological monthly averages of the years 2000 - 2007. The black bars (if available) show the multi-annual
standard deviation of the observations, the dashed red lines indicate the corresponding simulated standard deviations
(plus / minus). The numbers in the titles correspond to the location labels in Fig. 23, the name of the sites and the
geographical coordinates are listed in addition.
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Figure 24: continued
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