
Supplementary Info 

We analyzed how CO2 emissions vary spatially along radial transects across a sample of volcanoes from around the 

world. We used published data from a variety of volcanoes, either in the form of individual point measurements or 

spatially simulated flux maps. Because magnitude of CO2 emissions varies significantly between volcanoes, we took 

the log10
 of the flux or concentration values and then transformed these values into a relative scale from 0 to 1, where 

1 was the maximum flux or concentration at a specific volcano. For some groups of transects that had similar 

magnitudes of CO2 emissions they were all put on the same relative scale. All CO2 data was then linearly detrended. 

The distance along the radial transect was also put into a relative scale from 0 to 1, where 0 was the beginning of the 

transect and 1 was the end of the transect. The volcanoes and publications we took data from are as follows: Arenal 

(Williams-Jones, 1997), Teide (Hernández et al., 1998), Furnas (Viveiros et al., 2010), Vesuvius (Frondini et al., 

2004), Vulcano (Schwandner et al., 2004), Cerro Negro (Salazar et al., 2001), Etna (Allard et al., 1991), Irazú (our 

collected data), and Mammoth Mountain (Werner et al., 2014). The data plotted in the supplemental Figure 1 show 

that all volcanoes studied show significant variations  in volcanic CO2 flux across their flanks, likely due to varying 

permeability (substrate) and fracture-controlled advective transport of CO2 feeding these emissions from depth. These 

variations allow to study volcanically enhanced levels of CO2 emissions as proxies for future atmospheric conditions 

via two modes: a local, substrate- and altitude-independent mode on the order of 50-200 meters, and a broad-scale 

enhancement mode, covering much of the volcanic flanks (distances on the order of 5-20 km) at lower levels of 

enhancements.  



 

 

 

 

Fig. S1: CO2 flux varies significantly along radial transects from 11 volcanoes around the world.  
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A. acuminata 10° 0'14.42"N 83°46'7.31"W 7.1 6.1 0.7 -26.1 28.7 8.6 452.4 135.5 0.793 0.017 83.5 7.8 

A. acuminata 10° 0'17.87"N 83°46'9.20"W 18.5 11.1 6.6 -26.58 32.3 2.7 485.6 41.1 0.812 0.013 153.5 9.2 

A. acuminata 10° 0'18.52"N 83°46'7.11"W 6.5 4.1 2.5 -24.48 25.7 8.0 423.5 132.7 0.793 0.011   

A. acuminata 10° 0'17.69"N 83°46'8.72"W 18.5 11.1 6.6 -26.22 33.0 4.7 491.8 70.0 0.806 0.013 241.0 79.2 

A. acuminata 9°59'52.79"N 83°46'13.90"W 8.8 8.0 0.8 -25.76 20.8 5.6 371.9 100.7 0.801 0.010 131.5 17.7 

A. acuminata 9°59'52.45"N 83°46'14.53"W 13.0 10.6 2.3 -26.24 40.7 6.7 556.1 91.5 0.824 0.005 331.5 51.6 

B. nitida 9°58'60.00"N 83°50'9.15"W 15.7 9.6 4.2  56.1 29.6 669.4 352.8 0.838 0.018   

B. nitida 9°59'16.85"N 83°50'26.77"W 18.1 16.8 1.8  11.9 0.1 259.6 2.5 0.805 0.009   

B. nitida 10° 0'41.38"N 83°50'4.43"W 43.4 37.5 8.4  44.0 1.9 582.0 24.8 0.832 0.004   

B. nitida 10° 0'14.38"N 83°46'6.65"W 18.7 13.2 5.1 -26.76 83.1 1.4 834.6 14.5 0.799 0.009   

B. nitida 10° 0'18.54"N 83°46'7.15"W 6.5 4.1 2.5 -28.12 35.2 12.3 510.9 178.5 0.823 0.009   

B. nitida 10° 0'15.89"N 83°46'10.65"W 31.5 25.0 5.9 -26.22 80.3 1.9 819.0 19.4 0.795 0.012 160.0 0.0 

B. nitida 9°59'56.46"N 83°46'31.92"W 5.7 4.6 1.1 -27.5 86.4 15.9 852.7 156.6 0.840 0.012 171.3 48.9 

B. nitida 9°59'57.83"N 83°46'33.99"W 19.7 15.7 9.9 -26.72 99.5 15.3 921.9 141.5 0.840 0.012 200.5 14.8 

B. nitida 9°59'55.11"N 83°46'36.36"W 21.5 15.6 7.9 -27.46 65.7 15.1 731.8 167.8 0.830 0.009 199.5 38.9 

O. xalapensis 9°58'60.00"N 83°50'9.15"W 15.7 9.6 4.2  25.7 2.1 424.0 34.2 0.804 0.007   

O. xalapensis 10° 0'11.84"N 83°49'39.52"W 9.3 9.3 4.7  31.9 0.9 482.0 14.1 0.888 0.038   

O. xalapensis 10° 0'20.32"N 83°46'7.94"W 8.8 6.2 3.7 -26.31 22.7 2.0 393.2 35.3 0.783 0.016 190.0 0.0 

O. xalapensis 9°59'56.41"N 83°46'12.18"W 12.2 5.7 4.5 -26.58 29.3 12.2 458.5 191.2 0.784 0.024 232.5 99.7 

O. xalapensis 9°59'51.80"N 83°46'14.70"W 24.2 10.6 11.8 -25.51 39.4 5.2 546.1 72.2 0.806 0.010 321.0 45.3 

O. xalapensis 9°59'52.21"N 83°46'12.76"W 10.0 7.0 3.0 -26.03 59.6 15.9 692.3 185.1 0.807 0.001 267.0 97.6 

O. xalapensis 9°59'50.79"N 83°46'12.73"W 5.5 4.0 1.7 -27.16 66.5 13.9 736.8 153.5 0.804 0.012 306.0 59.4 

O. xalapensis 9°59'56.47"N 83°46'31.92"W 5.7 4.6 1.1 -26.46 67.0 14.5 740.1 160.4 0.801 0.013 330.5 20.5 

Table S1: Data used to generate all plots. 
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A. acuminata  10° 0'14.42"N  83°46'7.31"W 2638 734.4 64 198 15.8 16 0 270 5 24.9 

A. acuminata  10° 0'17.87"N  83°46'9.20"W 2640  70.55 150 12.5 13   0 14.3 

A. acuminata  10° 0'18.52"N  83°46'7.11"W 2636 734.6 77.1 110 13.7 14.1 0 215 60 23 

A. acuminata  10° 0'17.69"N  83°46'8.72"W 2633 734.8 84.5 173 15.5 15.4 0 290 5 45.3 

A. acuminata   9°59'52.79"N  83°46'13.90"W 2432  64.9 200 15 15.4  135 25 58 

A. acuminata   9°59'52.45"N  83°46'14.53"W 2434  65.2 325 15.4 15.5  110 20 90.3 

B. nitida   9°58'60.00"N  83°50'9.15"W 3016 700 86.5 363 10.8 11.3 0 140 45 22.7 

B. nitida   9°59'16.85"N  83°50'26.77"W 2968   94 12 11.2  20 50 50.2 

B. nitida  10° 0'41.38"N  83°50'4.43"W 2322 763.7 84.4 86 12.9 13.4 0.5 120 55 43.5 

B. nitida  10° 0'14.38"N  83°46'6.65"W 2619 735.9 67.6 800 12.6 13.4 1.7 190 35 15.3 

B. nitida  10° 0'18.54"N  83°46'7.15"W 2615 736.4 89.5 172 13.4 12.9 0.4 215 60 11.5 

B. nitida  10° 0'15.89"N  83°46'10.65"W 2625  85.7 334 13.6 13.8 1 200 15 26 

B. nitida   9°59'56.46"N  83°46'31.92"W 2515 745.8 49.3 128 13.7 14 0 250 25 190 

B. nitida   9°59'57.83"N  83°46'33.99"W 2511 746.2 67.7 157 13.9 13.9 0.2 180 5 180 

B. nitida   9°59'55.11"N  83°46'36.36"W 2514 745.9 78.2 98 12.8 12.9 0 125 10 150 

O. xalapensis   9°58'60.00"N  83°50'9.15"W 3016 700 86.5 43 10.4 10 0 45 58 15 

O. xalapensis  10° 0'11.84"N  83°49'39.52"W 2101 785.4 100 37 15.4 15.2 0 80 30 11 

O. xalapensis  10° 0'20.32"N  83°46'7.94"W 2619 736.1 77.9 170 13.5  0 150 55 15.4 

O. xalapensis   9°59'56.41"N  83°46'12.18"W 2437 753 64.7 29 12 11.8 0 190 15 20.2 

O. xalapensis   9°59'51.80"N  83°46'14.70"W 2438  65.5 325 14.7 14.7  190 55 20.3 

O. xalapensis   9°59'52.21"N  83°46'12.76"W 2439  65.7 388 15.5 14.9  310 40 25 

O. xalapensis   9°59'50.79"N  83°46'12.73"W 2438 752.9 65.8 338 17.7 17.7 0 285 60 22.5 

O. xalapensis   9°59'56.47"N  83°46'31.92"W 2515 745.8 49.3 553 13.9 17.4 0 250 25 27.2 

Table S2: Supplementary info for data presented in Table S1.  


