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S1 Overview of individual elements
Summary information draws on Table 1. Species within a particular size fraction are referred to as

XPM2.5 OF XPMc.

S.1.1 Potassium (K) is strongly associated with wood smoke * and also derives from natural crustal
sources 4. We find the highest concentrations of Kemz.5 in Kanpur (3050 ng/m®), also where the highest
organic (residual matter) concentration across SPARTAN sites was found °.

t 6,7

S.1.2 Magnesium (Mg) is coarse-mode dominant, and chiefly derives from mineral dust ’, as well as

marine sources °.

S.1.3 Phosphorus (P) is generally crustal in nature °, with roughly equal occurrence in fine and coarse
modes, and can also arise from fertilizer. Of SPARTAN sites, Kanpur was found to have the highest

concentration of Ppm2.s, with 340ng/m?.

S.1.4 Titanium (Ti) is mainly crustal in nature ’ but with a concentration less than 5% compared to Fe,
Al, and Mg °. We find Ti is primarily in the coarse mode (79%). The PM2.s component may originate in
part from coal combustion !°. We find maximum Tipm2.5 concentrations in Beijing (11 ng/m?), where
both crustal sources and coal combustions are enhanced.

10,11

S.1.5 Vanadium (V) originates from fuel oil combustion '*'", either from land-based vehicles or ships

1213 We find V mass is slightly coarse-mode dominant (62%). Vanadium is a respiratory irritant,



derived from its production of reactive oxygen species '*. We find the highest mean concentration of

Vem2.5 in Singapore (38 ng/m?), which has an abundance of port activities and oil refining facilities.

t 15 and is an irritant

S.1.6 Chromium (Cr) is derived from combustion processes (e.g. coal) and steel dus
to the lungs '°. We find the maximum concentration of Crpmz.s in Ilorin (48 ng/m?), which may be due

the prevalence of tanneries in the region !” where large quantities of chromium compounds are used.

S.1.7 Manganese (Mn) is mainly crustal in nature ? but can be enhanced slightly due to vehicles '® and
from coal combustion, as well as industrial sources '°. We find that Mn is primarily in the coarse mode

(68%) with a maximum PMa.s concentration of 80 ng/m? in Hanoi.

S.1.8 Iron (Fe) is predominantly crustal in origin, coarse-mode dominant (72%), and chiefly derives
from natural dust (Malm et al., 1994). Fine particulate Fe may also come from vehicles !° or some
industrial sources 2°. We find maximum Fepmz2.5 concentrations of 390 ng/m? in Beijing. Iron is used to

reference enrichment of other elements given its mainly natural origin.

S.1.9 Copper (Cu) is coarse-mode dominant and associated with vehicular traffic, brake wear, and zinc
emissions 2!. Cu in fine particulates is a source of lung inflammation and reactive oxygen species 622,

The highest fine mode value is found in Beijing (27 ng/m?).

S.1.10 Zinc (Zn) is fine-mode dominant and frequently attributed to tire wear '*»?3-23 but can also be
associated with other industrial activities such as non-ferrous metal production '%!1%13:2627 Zinc is

considered a source of oxidative stress '®. We find the highest fine mode values in Hanoi (1180 ng/m?).



S.1.11 Arsenic (As) is associated with various industrial activities such as smelting, waste incineration,
and coal 230, Higher doses of this water-soluble metal are toxic to humans *!. Arsenic is also a
carcinogen *2. We find As generally in fine-mode aerosols (56%), with the highest PM2.s concentrations

found in Kanpur (15 ng/m?), possibly due to smelting >, .

S.1.12 Selenium (Se) has a significant source from coal '°. We find Se primarily in PM2.5 (64%),
consistent with previous work 4. Sepm2.5 concentrations are highest in Beijing (67 ng/m?), where intense

coal burning occurs regionally.

S.1.13 Cadmium (Cd) is associated with coal and stationary combustion 2 as well as non-ferrous metal
production ', It may also be associated with vehicular activity 2627, High concentrations can induce
damage to kidneys, as well as the respiratory system **. We find Cd fine-mode dominant (59%) with the

highest PM2.s concentration recorded in Kanpur (13 ng/m?).

S.1.14 Barium (Ba) derives in part from natural dust sources *¢, from motor vehicle emissions such as

12,13,25,37-39

tire and brake wear , and from coal combustion *°. We find the highest PMa.s concentrations in

Beijing (22 ng/m?).

S.1.15 Lead (Pb): Lead comes from a mixture of leaded gasoline, coal, diesel engines, waste
incineration, and other combustion 27**#!™43 Increased levels of Pb intake can lead to low birth weight
and impaired cognitive function in children **. We find Pb frequently resides in fine-mode aerosols

(58%) with the highest PM2.5s concentrations in Dhaka (280 ng m™~) and Kanpur (200 ng m™), where



4

concentrations exceed the US National Ambient Air Quality exposure limit of 150 ng m™ *°, as well as

Hanoi (140 ng m™).

Table S1: SPARTAN network-wide statistics of fine fractions, element limits of detection, and samples above LOD for
individual elements quantified by ICP-MS.

Element Fine fraction® LOD (ppb)° Samples above LOD (%)
Mg 0.21 10 61
Al 0.23 4 78
Li 0.35 0.4 7

P 0.47 10 30
Ti 0.21 0.5 76
v 0.38 0.4 39
Cr 0.31 0.4 46
Mn 0.32 0.8 79
Fe 0.28 7 90
Co 0.18 0.4 2
Ni 0.48 0.4 50
Cu 0.37 0.7 75
Zn 0.48 0.6 79
As 0.56 0.4 47
Se 0.64 1 12
Ag 0.25 0.4 9
Cd 0.59 0.4 12
Ba 0.31 0.5 76
Ce 0.17 0.4 2
Pb 0.58 0.4 90

Fine fraction for element X is reported as the geometric mean of the X, 5/x7, fractions for all SPARTAN sites.
*Limits of detection (LOD) are determined for the ICP-MS instrument for each individual element.

S2 Comparison of SPARTAN with IMPROVE



In order to compare SPARTAN trace metal measurements with independent concurrent measurements, a
joint sampling campaign was conducted in the US in concert with the IMPROVE (Interagency
Monitoring of Protected Visual Environments) network. Table S2 details this comparison, where rows
show results from the three sampling campaigns versus standardized instrumentation and sampling
techniques from Atlanta *°, Bondville 4’ and Mammoth Cave *’. Excellent agreement is apparent at both
Atlanta (m=1.05 £ 0.16, r = 0.95) and Mammoth Cave (m=1.01 £ 0.17, r = 0.94). Trace metals in
Bondpville are closer to SPARTAN detection limits, which may explain the slightly larger difference in

concentrations there.

Table S2: Correlations and slopes (axis-free regression) of SPARTAN PMa: s versus collocated studies conducted by
EPA’s IMPROVE network. Elements included are those consistently above SPARTAN limits of detection.

Collocated sampling,

Site Size fraction N“i‘(‘)t’;:;’sflff:(gles Slol[())eg-log plot Reference Study
+ 1o-error r
Atlanta PM, s 22 1.05+0.16 0.95 48
Bondville PM, s 20 0.90 £ 0.21 0.88 47
Mammoth Cave PM s 22 1.01£0.17 0.94 47
3 USA PM, s 23 099+0.12 092  EPA+IMPROVE

sites merged

S3 Whole system uncertainties

Whole system uncertainties for the SPARTAN network are estimated through use of collocated filter
sampling stations. The process is described in previous work by the SPARTAN team * but in summary,
three sites in typically low (Halifax, Canada), moderate (Toronto, Canada), and high (Beijing, China)
PM environments performed collocated sampling over three week periods. Over this period, each station
recorded 24-hour samples (48-hour in Halifax to ensure adequate loading) which were then analyzed as
per SPARTAN protocol. This allows for a comprehensive evaluation of uncertainties across the

network, as the sampling and analysis processes are duplicated for each sample in the collocated pair,



but this approach may not account for systematic errors in analysis techniques. The uncertainty
calculation is based on the US Code of Federal Regulations, Part 58 (Ambient Air Quality Surveillance),
Appendix A, Section 4.2. For each collocated data pair, the relative percent difference, di, is calculated

using equation S1:

_ Xi—Y;
oty )?

* 100 S1

where Xi and Yi are the species concentrations from the two sampling stations. The coefficient of

variation upper bound is then calculated using equation S2:

Sl (T @)’ [ s2

2n(n+1) Xéin-1

CV(upper bound) = J

where n is the number of data pairs, and y 3 ,_; is the upper 10™ percentile of a chi-squared

distribution with n — 1 degrees of freedom. The factor of 2 in the denominator adjusts for the error in di

from two measurements.

Whole system uncertainties for the trace metals analyzed during this collocation are shown in Table S3,
with both site-specific values as well as values for the whole SPARTAN network. Network-average
values were lowest for PM25 (14.7%), Pb (15.4%), P (16.9%), and Fe (16.9%). Plots for individual

components are shown in Figure S1.



Table S3: Uncertainties (%) as calculated through equation S2 for PM:s and trace metals quantified during collocated sampling.

Location  # of filters PM2.5 As Co Cr Cu Fe Li Mg Mn P Pb Ti \4 Zn

Halifax 18 9.8 17 30.1 194 327 106 232 335 33.1 9.1 87 123 22 559
Toronto 18 146 152 368 410 261 134 239 375 17.1 205 88 175 10.7 305
Beijing 14 165 241 249 157 193 169 28.9 14 21.1 139 21.5 20.7 31 18.2

SPARTAN 50 147 204 347 315 283 169 282 327 272 169 154 189 234 39



SPARTAN PM, . SPARTAN As
100 10
Slope =097 +/-0.02 o Slope = 0.68 +/- 0.03
% 80| r’=099 ~ 8] =093
o CV=147% E CV=204%
2 D
o 60 ® Halifax 5— 6
.E ® Toronto|
- [=]
g 40 ® Beijing £ 4
7] 72]
N W
5 20 % 5
‘. 0
1] -50 \ 100 0 5 10
PMz.s Station A (pg/m”) As Station A [ng!maj
SPARTAN Co 10 SPARTAN Cr SPARTAN Cu
0.2 15
Slope = 0.73 +/- 0.06 Slope = 0.88 +/- 0.08
2 _ 8 2_
045 r°=0.70 - ° = r° =0.64
E CV=346% E E CV=283% ®
2 2 2"
m m
= 0.1 = . -
o 2 =]
5 T 4 Slope=1.61+-0.19| &
- a % r? = 0.44 “ 3
© 0.05 ° o, CV=218% 2
0 0 0
0 005 01 0145 0.2 0 5 10 0 5 10 15
Co Station A {ngfma) Cr Station A (nglma) Cu Station A [ngfm3]
SPARTAN Fe SPARTAN Li SPARTAN Mg
350 2 ; 100 ;
Slope = 0.86 +/- 0.06
300 r2=0.79 & Slope = 0.89 +/- 0.06 Slope = 0.84 +/-0.12
oy CV=16.9% ~15 rz =0.80 - 80 r2 =0.20 ]
“E 250 e CV=281% E CV=319%
£ 2 £ g0
o 200 < o
[
.5 150 s 2
‘,; g 5 40
n b N
o 100 i o
w - =
20 e}
50
0 0
0 100 200 300 0 0.5 1 1.5 2 0 50 100

Fe Station A [ng.fma)

Li Station A (ng/m®)

Mg Station A {ng.’ma)



SPARTAN Mn

40

Slope = 0.80 +/- 0.04
r? = 0.88
CV=272%

(%]
[=]

Mn Station B (ng/m°)
[ ]
=2

0 10 20

Mn Station A [ng!m3]

i SPARTAN Ti
Slope = 0.88 +/- 0.07
5rr2=0.75
< CV=189% >
>4
=
m
=3
S
%
52
N
1
0
0 2 4

Ti Station A (nglma)

P Station B (ng/m°)

V Station B (nglma)

SPARTAN P
200
L ]
Slope =1.32 +/- 0.15
150 rz =044 @ ®
CV=169%
100
@
50
0
0 50 100 150 200
P Station A [ng!maj
2 SPARTAN V
Slope = 0.82 +/- 0.04
r?=0.88
15 CV=234%
1
0.5

0.5 1
V Station A (nglms)

80

60

Pb Station B (ng/m?)

200

-
5]
[=]

1.5 2

SPARTAN Pb

Zn Station B (ngfm3]
=
o

5]
[=]

Slope = 0.71 +/- 0.03
r2=093
CV=154%

0 20 40 60 80

Pb Station A [ng!m3]
SPARTAN Zn
Slope = 0.85 +/- 0.05

r?=0.82
CV =39.0 %

100 200

150
Zn Station A [ng!maj

0 50

Figure S1: Individual plots of measured components at collocated sites in Halifax, Toronto, and Beijing used to
estimate SPARTAN network uncertainties. CV shown in the plots represents the coefficient of upper bound calculated

using Equation S2.
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Table S4: Full elemental breakdown of standard deviations (population) for trace metals in PM2.s for SPARTAN sites. Mass standard deviations are

reported in ng/m3. PM..s standard deviations are reported in ng/m>.

Mammoth Cave

Atlanta
Buenos Aires
Bandung
Beijing
Bondville
Dhaka
Halifax
Hanoi
Ilorin
Kanpur
Kelowna
Lethbridge
Manila
Pretoria
Rehovot
Sherbrooke
Singapore

Toronto

PMa2s

13.5
8.5
9.2

28.5
6.2
24

234
1.6

322
9.3

90.3
3.2
7.2
2.7

12.9
7.8
2.2
7.2
2.5

K
72.0
21.7
57.0
205.7
9153
273
439.1
13.4
567.4
268.9
1934.1
21.7
77.2
89.3
103.7
102.1
28.8
134.7
120.7

Mg
35.1
5.2
16.3
17.7
220.8
29.4
57.3
34.6
50.6
6.0
99.0
3.4
8.0
12.0
7.0
261.7
5.4
36.5
28.6

P
17.24
60.12
34.25
46.37

460.44
93.01
61.89

1.95
27.26
13.87

462.42

4.00

1.90
38.95
49.26
21.79

9.97
22.93
25.04

Ti
1.21
0.83
1.08
0.97
23.17
0.73
3.83
0.20
2.34
0.42
333
0.32
0.24
0.56
1.20
6.91
0.33
0.94
0.53

\%
0.60
0.11
2.57
0.19

10.87
0.11
23.44
0.48
0.97
0.22

1.59
0.29
0.05
1.72
0.41
1.46
0.05

15.05
0.09

Cr
1.39
5.09
2.14
5.79
15.00
223
27.07
0.93
1.34
51.53
33.50
0.61
0.30
9.42
0.68
5.74
0.25
0.63
222

Mn
2.61
0.50
1.44
2.35
21.92
1.08
70.60
0.32
82.96
2.82
6.89
0.45
0.74
2.07
4.81
5.90
1.26
491
1.38

Fe
109.8
373
57.1
90.3
330.3
25.1
158.5
52
150.1
156.9
154.7
15.7
18.3
187.0
79.9
304.6
8.4
41.9
32.8

Cu
4.22
2.36
4.15
6.02
94.52
2.68
26.84
1.16
9.04
0.90
6.89
0.63
0.72
2.44
1.51
4.32
0.78
6.40
4.05

Zn
6.2
6.6

22.8
21.4
140.1
11.9

695.6

9.3
1480.8
15.1

124.9
2.5
1.8

22.4
21.0
26.5
5.0
147.8
15.3

As
0.13
0.45
0.39
0.83
14.95
0.54
26.21
0.16
7.54
0.12
19.02
0.16
0.09
0.13
0.86
0.18
0.22
0.30
0.24

Se
0.17
0.30
0.31
0.22

2670.28
0.30

30.22
0.08
1.69
0.05

12.08
0.05
0.08
1.05
0.48
0.22
0.08
0.70
0.22

Cd
0.05
0.02
0.68
0.21
16.35
0.14
24.74
0.01
4.81
0.05
40.44
0.02
0.04
0.16
0.11
0.06
0.04
0.10
0.07

Ba
2.16
3.64
8.99
8.23
81.73
1.90
47.21
1.20
3.89
0.87
3.34
0.53
0.53
2.23
2.09
7.06
0.63
3.01
9.97

Pb
0.37
0.69

24.76
40.64
49.80
0.94
663.49
1.01
169.83
3.20
293.24
0.29
0.23
3.31
4.19
7.81
0.70
1.87
1.01
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Table SS: Relative abundances of trace metals at SPARTAN sites as compared to the low-trace metal reference site of

Mammoth Cave. Values shown in the table are unitless.

K Mg P Ti V Cr Mn Fe Cu Zn As Se Cd Ba Pb

Atlanta 04 04 19 12 02 35 04 06 1.0 1.1 21 2.0 03 1.7 1.2
Bandung 58 07 04 17 04 18 15 09 09 28 23 0.8 6.8 0.8 385
Beijing 129 63 2.7 11.1 3.0 3.7 13.0 47 73 12.0 27.1 2438 69.7 7.0 459
Bondyville 09 12 29 14 02 31 09 04 08 20 25 2.0 25 0.7 1.7
Buenos Aires 20 1.1 05 17 32 09 14 11 14 25 1.6 1.3 64 16 11.6
Dhaka 11.7 1.7 04 39 9.0 6.7 138 20 32 588 241 195 1557 4.0 3110
Halifax 05 06 00 02 03 03 02 01 02 04 05 0.3 0.0 0.2 0.5
Hanoi 173 3.0 07 52 27 19 436 34 38 139.1 309 109 90.1 23 156.8
Ilorin 48 06 01 09 08 399 25 22 03 1.5 08 0.5 12 03 4.7
Kanpur 408 27 6.1 55 28 162 54 20 24 141 582 383 273.0 13 2327
Kelowna 05 01 00 03 02 03 02 02 02 02 0.7 0.1 0.1 0.2 0.3
Lethbridge 08 02 00 03 00 02 04 02 02 02 0.7 0.5 0.6 03 0.4
Manila 34 07 06 13 30 25 17 13 038 35 12 3.5 53 0.7 6.6
Pretoria 29 05 07 16 06 07 31 13 0.6 32 38 2.0 2.1 0.8 54
Rehovot 06 02 01 04 00 02 05 02 02 05 1.0 04 0.5 0.2 1.2
Sherbrooke 1.8 29 02 22 38 13 15 15 09 1.5 1.0 1.2 19 1.2 52
Singapore 46 09 02 1.6 487 04 42 11 15 130 1.8 2.6 25 1.2 39
Toronto 1.0 04 02 08 01 06 09 06 0.7 1.3 12 1.0 09 1.2 1.5

Table S6: PMz.s-relative elemental concentrations at SPARTAN sites compared to relative elemental concentrations at

the low-trace metal reference site of Mammoth Cave. Values shown in the table are unitless.
K Mg P Ti \% Cr Mn Fe Cu Zn As Se Cd Ba Pb

Atlanta 06 07 31 20 04 58 06 10 1.6 1.8 36 32 07 29 20
Bandung 33 04 02 10 02 1.0 09 05 05 16 13 05 36 05 218
Beijing 31 15 07 27 07 09 32 12 18 29 67 588 161 17 112

Bondyville 21 30 73 34 04 7.8 22 1.1 21 49 6.2 4.9 60 1.7 43
Buenos

Aires 30 16 08 25 47 14 20 1.7 21 36 24 19 89 24 172
Dhaka 34 05 01 1.1 26 1.9 40 06 09 170 7.1 56 426 1.2 90.1
Halifax 1.8 21 0.1 08 10 11 07 04 07 1.5 1.8 08 00 038 1.8
Hanoi 52 09 02 16 08 06 131 1.0 12 41.8 94 32 256 0.7 472
Horin 41 05 01 07 07 342 21 19 02 1.3 07 04 1.0 02 4.1
Kanpur 56 04 08 08 04 22 07 03 03 1.9 8.1 52 356 02 321
Kelowna 1.8 03 01 13 07 .1 09 08 06 07 30 06 08 1.0 1.3
Lethbridge 1.7 05 01 07 01 05 08 05 05 05 15 1.1 14 0.6 1.0
Manila 31 07 06 12 27 23 16 12 07 32 12 32 46 07 60
Pretoria 23 04 05 13 04 05 24 10 05 25 30 1.5 1.6 06 42
Sherbrooke 1.6 04 02 1.1 01 04 12 05 05 1.2 25 09 1.0 05 3.0
Rehovot 1.7 26 02 20 35 1.2 14 14 08 14 09 1.1 1.7 1.1 438
Singapore 37 07 02 13 394 03 34 09 12 105 15 2.1 19 1.0 32
Toronto 20 09 04 00 00 1.3 1.8 12 16 27 25 22 1.7 26 32
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Table S7: Full elemental breakdown of mean mass concentrations of trace metals in PMio at SPARTAN sites. Mass concentrations of each trace metal

are reported in ng/m’. Total PMio mass concentrations are reported in pg/m>.

PMuo K Mg P Ti \% Cr Mn Fe Cu Zn As Se Cd Ba Pb

Bandung 43.7 5839 106.1 38.2 9.4 1.5 53 9.1 280.3 8.5 40.2 1.6 1.2 1.1 7.8 43.4
Beijing 1299 14486 699.6 1955  40.1 7.3 14.6 537 1138.0 57.1 1616 133 918 155 575 61.9
Buenos

Aires 23.1 250.3 131.0 50.0 6.2 34 2.9 6.5 270.9 9.3 29.6 0.6 0.5 0.3 9.5 12.4
Dhaka 118.3 1365.6 3395 59.6  44.1 17.7 21.0 676 10409 255 10626 167 156 185 31.6  486.5
Halifax 8.2 55.0 37.2 2.5 1.5 0.2 0.6 0.9 48.3 4.7 5.0 0.2 0.2 0.0 5.1 1.0
Hanoi 107.1  1558.8  226.8 67.9 9.4 3.1 34 923 470.5 15.6 12629 8.4 3.0 44 9.3 151.5
Ilorin 29.5 453.1 61.6 21.2 2.8 0.8 60.1 9.1 287.5 1.8 24.5 0.3 0.2 0.1 2.2 6.7
Kanpur 174.0 38559 4189 6828 229 44 3410 27.1 681.0 189 2153  21.0 141 140 148 2955
Kelowna 11.2 75.0 223 3.0 3.6 0.2 1.2 2.2 86.3 1.3 0.4 0.2 0.0 0.0 4.2 0.3
Lethbridge 9.9 62.00 74.77 10.17  2.07  0.20 020 6.57 14555  2.87 620 0.13 0.17 000 6.23 0.33
Manila 33.7 435.8 177.4 572 10.6 3.9 3.8 108 256.9 5.7 583 0.6 1.5 0.4 8.7 12.8
Pretoria 31.2 3440 1004 66.6 6.8 1.9 34 179 368.6 7.0 79.4 1.3 0.8 0.1 7.8 6.7
Rehovot 36.9 254.0 413.6 31.9 7.3 3.7 24 7.7 380.4 9.0 22.5 0.4 0.5 0.1 9.1 6.2
Sherbrooke 12.0 75.0 31.9 0.8 2.1 0.1 0.9 2.8 68.7 1.5 5.5 0.2 0.2 0.0 1.8 1.0
Toronto 15.7 75.0 81.3 2.5 3.8 0.2 0.4 5.0 185.6 119 12.5 0.4 0.3 0.0 129 1.4
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Table S8: Elemental breakdown by percentage of PMas accounted for by each trace element. PM2.s concentrations are reported in pg/m>. All other

values are element-specific percentages of each site’s PMz.5 concentration.

PM2.5 K Mg P Ti \4 Cr Mn Fe Cu Zn As Se Cd Ba Pb
Mammoth Cave 142 05268 0.1972 03923 0.0071 0.0055 0.0085 0.0130 0.5859 0.0259 0.0599 0.0018 0.0020 0.0004 0.0220 0.0063
Atlanta 8.6 0.3233 0.1337 1.2244 0.0144 0.0021 0.0488 0.0083 0.5988 0.0427 0.1081 0.0065 0.0063 0.0002 0.0629 0.0126
Bandung 25.1 1.7215 0.0729 0.0952 0.0069 0.0012 0.0084 0.0112 03116 0.0131 0.0944 0.0024 0.0009 0.0013 0.0102 0.1379
Beijing 58.1 1.6568 03052 0.2601 0.0192 0.0040 0.0076 0.0410 0.6793 0.0460 0.1747 0.0123 0.1160 0.0057 0.0375 0.0711
Bondville 5.7 1.1246 0.5982 2.8474 0.0244 0.0023 0.0661 0.0279 0.6491 0.0546 0.2930 0.0114 0.0096 0.0021 0.0377 0.0270
Buenos Aires 9.6 1.5844 0.3167 0.3156 0.0177 0.0258 0.0115 0.0263 0.9792 0.0539 0.2167 0.0045 0.0038 0.0031 0.0529 0.1091
Dhaka 49 1.7878 0.0978 0.0469 0.0080 0.0142 0.0163 0.0518 0.3422 0.0239 1.0171 0.0129 0.0110 0.0150 0.0256 0.5709
Halifax 42 09524 04238 0.0262 0.0060 0.0055 0.0093 0.0086 0.2571 0.0181 0.0881 0.0033 0.0017 0.0000 0.0179 0.0117
Hanoi 47.1 27469 0.1794 0.0777 0.0111 0.0045 0.0048 0.1700 0.5992 0.0299 2.5028 0.0172 0.0064 0.0090 0.0151 0.2994
Ilorin 16.6  2.1422  0.0934 0.0307 0.0053 0.0037 0.2889 0.0272 1.0988 0.0057 0.0777 0.0013 0.0008 0.0004 0.0054 0.0257
Kanpur 102.8 29641 0.0724 0.3308 0.0054 0.0021 0.0189 0.0096 0.1634 0.0085 0.1162 0.0149 0.0103 0.0125 0.0039 0.2036
Kelowna 3.5 09743 0.0686 0.0457 0.0091 0.0040 0.0091 0.0117 0.4857 0.0157 0.0400 0.0054 0.0011 0.0003 0.0214 0.0083
Lethbridge 6.2 09081 0.1032 0.0242 0.0048 0.0005 0.0040 0.0110 0.2984 0.0123 0.0306 0.0027 0.0023 0.0005 0.0137 0.0061
Manila 154 1.6448 0.1318 0.2234 0.0084 0.0151 0.0193 0.0206 0.7221 0.0190 0.1909 0.0021 0.0062 0.0016 0.0150 0.0382
Pretoria 18.3  1.2022 0.0809 0.2049 0.0091 0.0024 0.0044 0.0316 0.5749 0.0125 0.1503 0.0055 0.0030 0.0005 0.0139 0.0267
Sherbrooke 5.7 0.8474 0.0877 0.0754 0.0079 0.0005 0.0035 0.0161 0.2930 0.0128 0.0737 0.0046 0.0018 0.0004 0.0102 0.0189
Rehovot 154 08779 05188 0.0740 0.0142 0.0192 0.0101 0.0183 0.8019 0.0209 0.0831 0.0017 0.0022 0.0006 0.0240 0.0301
Singapore 17.5 19709 0.1383 0.0766 0.0095 0.2167 0.0027 0.0443 0.5137 0.0318 0.6291 0.0027 0.0041 0.0007 0.0217 0.0202
Toronto 6.7 1.0597 0.1791 0.1448 0.0124 0.0013 0.0107 0.0237 0.6940 0.0404 0.1597 0.0046 0.0043 0.0006 0.0570 0.0206
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