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Table S1.Comparison between measured isoprene fluxes from variadgstin South America with the isoprene fluxes from this work
The observed 24-hour flux (column 7) is equal to the observedaged flux (column 5) divided by a diurnal correction fagtmlumn 6)
derived from the model.

Reference Coordinates Month(s) | Time | Observation| Correction| 24h | A priori | OMI-based
(hr) factor flux flux flux
Zimmerman et al. (1988) 2.95S,59.95W | Jul-Aug | 0-24 1.04 1 1.04 1.71 1.47
Davis et al. (1994) id. Jul-Aug | 8-14 3.63 2 1.82 1.71 1.47
Andreae et al. (2002) 2.59S,60.2W | Sep-Oct | 12-13 2.88 3.65 0.79 2.28 2.00
Ciccioli et al. (2003) 2.59S,60.2W Jul 0-24 0.96 1 0.96 1.38 1.02
Greenberg et al. (2004) | 1.98 S,59.2 W Mar 12-13 5.30 3.75 141 1.18 0.46
Karl et al. (2007) 2.61S,60.21W Sep 0-24 2.50 1 2.50 2.21 1.97
Kuhn et al. (2007) 2.59S,60.21 W Jul 0-24 1.68 1 1.68 1.38 1.02
Kuhn et al. (2007) id. Jul 0-24 1.29 1 1.29 1.38 1.02
Kuhn et al. (2007) id. Jul 10-12 6.90 3 2.30 1.38 1.02
Rizzo et al. (2010) 2.61S,60.22W Sep 12-13 7.40 3.7 2.00 2.21 1.97
Alves et al. (2015) 2.59S,60.12W Sep 10-14 0.60 2 0.30 2.21 1.97
Alves et al. (2015) id. Oct 10-14 2.50 2 1.25 2.34 2.02
Alves et al. (2015) id. Nov 10-14 1.41 2 0.71 1.91 1.47
Alves et al. (2015) id. Dec 10-14 0.49 2 0.25 1.48 0.77
Alves et al. (2015) id. Jan 10-14 0.80 2 0.40 1.28 0.70
Rinne et al. (2002) 2.85S,54.97 W Jul 6-18 0.58 2 0.29 0.67 0.50
Greenberg et al. (2004) id. Jan-Feb | 12-13 2.20 3.6 0.61 0.54 0.33
Helmig et al. (1998) 459S,77.47TW Jul 12-13 7.40 3.5 2.11 0.61 0.35
Helmig et al. (1998) id. Jul 12-13 8.10 3.5 2.31 0.61 0.35
Greenberg et al. (2004) | 10.13S,61.9W Feb 12-13 9.8 3.6 2.72 1.25 0.59
Simon et al. (2005) 10.08 S, 61.93 W| Apr-May | 0-24 2.32 1 2.32 1.39 0.81
Simon et al. (2005) id. Sep-Oct | 0-24 3.17 1 3.17 2.77 1.77
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Figure S1.Monthly averaged HCHO column between 2005 and 2013, as\asely OMI and simulated by the a priori and the a posteriori

model over Equatorial Africa (6S-6 N, 15-30 E), Amazonia &40 N, 45-80 W), and Southeastern US (26-42 N, 75-95 W). @otuare
expressed in 76 molec.cnm?.
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Figure S2.Annually averaged fire emissions in 0.5 degree resoluticnraing to different emission inventories in 2005 exprddgerg/yr.
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Figure S3.Annually averaged isoprene emissions in 0.5 degree résolatcording to different emission inventories in 2005regged in
Talyr.
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Figure S4.MODIS land cover map (top) and fraction of small fires acaogdio the GFED4s inventory (bottom). The red rectangles show
the regions associated to small fires that are used in Tabldt® anain manuscript for comparison between the a priorithedupdated
emission estimates to MODIS fire counts.



Figure S5.Global distribution of trends in MODIS leaf area index beéne€2005 and 2013 in %/yr.



10

15

20

25

30

35

References

Alves, E. G., Jardine, K., Téta, J., Jardine, A., Yanez-8wyA. M., Karl, T., Tavares, J. V., Nelson, B., Gu, D., Stkau, T. and Guenther,
A.: Seasonality of isoprenoid atmospheric vertical prefigthin and above a primary rainforest in central AmazoAiamos. Chem.
Phys. Discuss., submitted, 2015.

Andreae, M., Artaxo, P., Brandao, C., Carswell, F., Cidciel, Da Costa, A., Culf, A., Esteves, J., Gash, J., Gracand others: Biogeo-
chemical cycling of carbon, water, energy, trace gasesaanasols in Amazonia: The LBA-EUSTACH experiments, J. GgspRes.,
107(D20), LBA-33, doi:10.1029/2001JD000524, 2002.

Ciccioli, P., Brancaleoni, E., Frattoni, M., Kuhn, U., Kesseier, J., Dindorf, T., Araujo, A. de, Nobre, A., StefdPiand Valentini, R.: Fluxes
of isoprenoid compounds over the tropical rainforest neandlis during the dry season and their implications in theystem carbon
budget and in the atmospheric chemistry processes, inratezgtjLand Ecosystem-Atmosphere Processes Study (ILEARShational
Open Science Conference 2003, pp. 48-53, Finnish Assotifati Aerosol Research, 2003.

Davis, K., Lenschow, D. and Zimmerman, P.: Biogenic nonme¢hhydrocarbon emissions estimated from tethered batibservations, J.
Geophys. Res.-Atmos., 99(D12), 25587—-25598, doi:10/Ba2®02009, 1994.

Greenberg, J. P., Guenther, A. B., Pétron, G., Wiedinmyei/&ja, O., Gatti, L. V., Tota, J. and Fisch, G.: Biogenic V&@issions from
forested Amazonian landscapes, Glob. Chang. Biol., 1683)-662, doi:10.1111/j.1365-2486.2004.00758.x, 2004.

Helmig, D., Balsley, B., Davis, K., Kuck, L. R., Jensen, Modhar, J., Smith, T., Arrieta, R. V., Rodriguez, R. and BitksW.: Vertical
profiling and determination of landscape fluxes of biogewiemethane hydrocarbons within the planetary boundary iaythe Peruvian
Amazon, J. Geophys. Res., 103(D19), 25519-25532, 1998.

Jacob, D. J. and Wofsy, S. C.: Photochemistry of biogenic ssioms over the Amazon forest, J. Geophys. Res.,
doi:10.1029/jd093id02p01477, 1988.

Karl, T., Guenther, A., Yokelson, R. J., Greenberg, J., Bw&, M., Blake, D. R. and Artaxo, P.: The tropical forest &relemissions exper-
iment: Emission, chemistry, and transport of biogenic tit@arganic compounds in the lower atmosphere over AmagzahiGeophys.
Res.-Atmos., 112(D18), doi:10.1029/2007JD008539, 2007.

Kuhn, U., Andreae, M., Ammann, C., Araujo, A., Brancaledi, Ciccioli, P., Dindorf, T., Frattoni, M., Gatti, L., Gaeweld, L. et al.: Iso-
prene and monoterpene fluxes from Central Amazonian rasfanferred from tower-based and airborne measuremertsigplications
on the atmospheric chemistry and the local carbon budgetpatChem. Phys., 7(11), 2855-2879, doi:10.5194/acp55-2807, 2007.

Rinne, H., Guenther, A., Greenberg, J. and Harley, P.: swand monoterpene fluxes measured above Amazonian eaingord their
dependence on light and temperature, Atmos. Environ. 4362421-2426, doi:10.1016/S1352-2310(01)00523-4, 2002

Rizzo, L. V., Artaxo, P., Karl, T., Guenther, A. B. and Greerdy J.: Aerosol properties, in-canopy gradients, turtufieixes and VOC
concentrations at a pristine forest site in Amazonia, Atreowiron., 44(4), 503-511, doi:10.1016/j.atmosenv.200902, 2010.

Simon, E., Meixner, F., Rummel, U., Ganzeveld, L., Ammanna@ Kesselmeier, J.: Coupled carbon-water exchange @riezon rain

forest, Il. Comparison of predicted and observed seasowhiagge of energy, CQisoprene and ozone at a remote site in Rondonia,

Biogeosciences Discuss., 2(2), 399-449, doi:10.5192/8§5-2005, 2005.
Zimmerman, P., Greenberg, J. and Westberg, C.: Measursraéatmospheric hydrocarbons and biogenic emission fluxései Amazon
boundary layer, J. Geophys. Res.-Atmos., 93(D2), 14076;14ddi:10.1029/JD093iD02p01407, 1988.



