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1 Ecosystem lumping

The basis for ecosystem classification is the Olson World Ecosystems dataset (Olson, 1992), which is freely available from
NOAA at the time of writing (http://www.ngdc.noaa.gov/ecosys/). Ecosystem classes are assigned at each point of a grid with
a mixture of 30 minute and 10 minute spatial resolution. Each class is associated with an integer index from 0 through 73
(inclusive), with 14 of the indices remaining unused.

Because the Olson ecosystem classification was too detailed for the present purposes, the classes were lumped into groups
as detailed in Table S1. The geographic distribution of the lumped ecosystems is illustrated in Figure 1 of the paper. The data
were regridded onto the model grid points using NCREGRID (Jöckel, 2006). For each box of the new grid, NCREGRID returns
a vector. Each element of the vector is the fraction of the new grid box covered by one ecosystem from the lumped set (see
regridding type IFX in Jöckel 2006).
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Tables

Table S2. Cross-correlations of columns of the transport matrix (Table 3 of paper), demonstrating the correlations between the make-up of
the aerosol in different ecosystem regions. This table is presented visually in Figure 3 of the paper.

coastal crops deserts forests grasslands landice seas shrubs tundra wetlands

coastal 1.00
crops 0.24 1.00
deserts −0.08 −0.21 1.00
forests −0.05 0.51 −0.32 1.00
grasslands −0.04 0.33 −0.11 0.42 1.00
landice −0.25 −0.43 −0.22 −0.42 −0.29 1.00
seas 0.56 −0.03 −0.28 −0.15 −0.20 −0.32 1.00
shrubs 0.03 0.03 0.42 −0.07 0.25 −0.33 −0.20 1.00
tundra −0.11 −0.02 −0.25 0.21 −0.27 −0.13 −0.19 −0.30 1.00
wetlands 0.08 0.05 −0.06 0.43 0.21 −0.21 0.21 0.13 −0.21 1.00

Table S3. Global bacteria emissions (a−1), distribution of ensemble results.

Free solution Postive-constrained
solution

Minimum -8.2e+23 3.4e+23
1%ile -4.3e+23 5.5e+23
5%ile -5.4e+20 7.6e+23
10%ile 3.4e+23 8.8e+23
25%ile 1.1e+24 1.1e+24
50%ile 2.7e+24 1.4e+24
75%ile 5.3e+24 1.9e+24
90%ile 7.1e+24 3.0e+24
95%ile 7.7e+24 3.5e+24
99%ile 8.3e+24 4.2e+24
Maximum 8.8e+24 4.6e+24
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Table S4. Global bacteria emissions (Gg a−1), distribution of ensemble results.

Free solution Positive-constrained
solution

Minimum -430 179
1%ile -227 287
5%ile -0.28 400
10%ile 180 463
25%ile 584 575
50%ile 1427 739
75%ile 2782 1010
90%ile 3743 1547
95%ile 4031 1809
99%ile 4367 2178
Maximum 4627 2431

Table S5. Ensemble estimates of the rate at which bacteria are emitted from each ecosystem, m s−1. ”Global mean” and ”land mean” (last
two rows) refer to the overall mean emissions, weighted by ecosystem area, from the entire earth and from land surface only, respectively.
The estimates are based on simulated 1 µm diameter, CCN-ACTIVE bacteria tracers.

50%ile 5%ile 95%ile Land area
(106 km−2)

coastal 9.9 0 4996 0.81
crops 0 0 1578 16
deserts 0 0 52 19
forests 0 0 187 36
grasslands 568 0 1811 11
landice 5.8 0 16 16
seas 0 0 226 363
shrubs 367 0 619 29
tundra 0 0 579 17
wetlands 292 0 14543 2.9

global mean 88 47 215 0.81
land mean 246 140 377 16

Figures
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landice tundra forests wetlands shrubs
seas deserts coastal crops grasslands
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Fig. S1. Mean concentrations of bacteria tracer in near-surface air of all ecosystem classes. Colors indicate tracer source; dots are best
literature estimates of concentration in each ecosystem, with range of literature estimate shown by vertical lines (Table ).

Column density, homogeneous emissions

Fig. S2. Modelled column density of bacteria (106 m−2). Figures are based on the CCN-ACTIVE simulation, with homogeneous emissions
of 35 m−2s−1 in all ecosystems or the median of the ensemble of positive-constrained emissions estimates (global mean emissions in both
cases are equal).
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Concentration, homogeneous emissions

Fig. S3. Modelled concentration of bacteria in near-surface air (103 m−3). Figures are based on the CCN-ACTIVE simulation, with homo-
geneous emissions of 35 m−2s−1 in all ecosystems or the median of the ensemble of positive-constrained emissions estimates (global mean
emissions in both cases are equal).
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