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DATA FORMAT:

Data are available as an Excel file with headers, or as a comma-separated data file, with no headers.  There is one entry per layer of snow sampled.  All entries (other than column titles in the .xlsx) are numeric. Columns are:

1: entry #	
2: Year
3: Month
4: Day
5: Site # 
6: Lat N
7: Lon W
8: Snow Type: newly fallen snow=1; snow=2, windpack=3, depth hoar=4, crust=5, ice=6, melting snow=7, frost=8, old snow (often icy/granular)=9, not recorded=999
9: sample depth, top (cm)
10: sample depth, bottom (cm)
11: snow density (g/cm3) (999=not measured)
12: maximum BC,  (ng/g) (999=not measured)
13: estimated BC,  (ng/g) (999=not measured or not available)
14: equivalent BC,  (ng/g) (999=not measured)
15: Absorp. Angstrom exponent, Åtot (450:600nm) (999=not measured)
16: fraction non-BC absorption,  (999 = not measured, or fraction is >85%)

DATA SET OVERVIEW, INSTRUMENT DESCRIPTION & DATA COLLECTION AND
PROCESSING:

This file accompanies “NAmer2014SnowBC_Dohertyetal_v1.xlsx”, which contains data on black carbon (BC) and other light-absorbing particles in snow in Utah and Idaho, for samples collected January-March 2014 in Jan/Feb 2013 and 2014 in Utah.  We strongly encourage you to read the following in order to properly understand and use these data.  If you have any questions not answered by the information below or if you think any of the data are in error, please contact Sarah Doherty (sarahd@atmos.washington.edu).

These data are openly available for use in analyses and publications.  If used in published research, we ask that you acknowledge our group for use of the data and refer to the Doherty et al. (2016) paper describing our measurements/analysis.

Detailed information on our measurements can be found in a series of publications, as given below.  

 Description of the instrument and method used to make the measurements:
Grenfell, T. C., S. J. Doherty, A. D. Clarke, and S. G. Warren, Spectrophotometric determination of absorptive impurities in snow, Appl. Opt., 50(14), pp.2037-2048, 2011.

 Summary and discussion of dataset “NAmer2014SnowBC_Dohertyetal.xlsx”, including maps of sample locations:
Doherty, S. J., D. A. Hegg, P. K. Quinn, J. E. Johnson, J. P. Schwarz, C. Dang and S. G. Warren, Causes of variability in light absorption by particles in snow at sites in Idaho and Utah, J. Geophys. Res. Atmos., 121, doi:10.1002/2015JD024375, 2016.

Note that the measurement and analysis techniques used to produce these data were also used in a broad Arctic survey (2006-2010) of BC and other light-absorbing particles snow, as reported here:
Doherty, S. J., S. G. Warren, T. C. Grenfell, A. D. Clarke, and R. E. Brandt: Light-absorbing impurities in Arctic snow, Atmos. Chem. Phys., 10, 11647-11680, doi:10.5194/acp-10-11647-2010, 2010.
http://www.atmos-chem-phys.net/10/11647/2010/acp-10-11647-2010.html

Brief background information on the data:

The data presented are from samples of snow gathered approx. every few days at three sites in central Idaho from 27 January to 24 March 2014. In most cases samples were gathered at intervals throughout the snowpack depth. In a few cases we only sampled newly-fallen surface snow. Samples were also collected from a site to the southeast of Vernal, Utah, mostly of surface snow only, 28 January – 21 February 2013 and 17 January – 17 February, 2014.

In Doherty et al. (2016) Figure 2 we visually depict BC and light-absorbing particle BC-equivalent concentrations and the absorption Angstrom exponent of each sampled layer for the Idaho data set. Here we present the values corresponding to this figure. In Doherty et al. (2016) Figure 6 we show time-series of these same parameters for the Utah site; here, we provide these values, as well as results from any sub-surface layers that were sampled. Also included in the downloadable data set is the snow type and snow density in each sample layer.  Note that the generic snow type “snow” covers a broad category of variously aged snow and may include windblown snow, though there is also a separate snow type “windpack”, which was applied when it was quite clear that the snow was drifted and wind-packed.

Analysis of samples:
[bookmark: _GoBack]
All snow and sea ice samples were melted, filtered and then optically analyzed for spectrally-resolved (300-750nm) light absorption.  Light absorption was converted to a mass loading on the filter (g/cm2) using the measured absorption in the 650-700nm wavelength band and a set of calibration standards. This loading, together with the filter exposed area and the volume of water poured through the filter, give a BC mass concentration (units: 10-9 grams BC per gram of snow, or ng/g, or ppb). The calibration standards are filters loaded with known amounts of synthetic soot with an estimated mass absorption coefficient of 7.2m2/g at 550nm. The spectral-dependence of light absorption of this synthetic soot, as with uncoated atmospheric BC, follows a -1.1 relationship. Our derived concentrations of BC therefore reflect the true concentration of BC if the BC in our samples has the same optical properties as these calibration standards.  If the mass absorption efficiency of BC from our snow/ice samples is in fact, e.g., higher we will have over-estimated the BC concentrations by an amount proportional to our under-estimate in the BC mass absorption coefficient. In addition, as described in Doherty et al. (2016), we applied a correction to our estimates of BC mass mixing ratios, based on comparison of our method with measurements of BC mass mixing ratios in snow with an SP2.  

NOTE: Our previously-published Arctic dataset (Doherty et al., 2010) is based on calibration standards with an estimated mass absorption coefficient of 7.2m2/g at 550nm. To make the 2010 Arctic and 2013 N. American datasets comparable, one would need to scale all concentrations (,, below) in the Doherty et al. (2010) Arctic data set down by 20%. For comparison to all previously-published data sets of BC mass mixing ratios determined using the ISSW, the correction factor based on the SP2 comparison would need to be applied; see Doherty et al. (2016) for how to calculate the correction factor.

Our optical analysis measures light absorption by all insoluble constituents in the snow, not just black carbon.  As discussed in Grenfell et al. (2011) and Doherty et al. (2010) the absorption Ångstrom exponent, Å, of pure atmospheric BC is believed to be ~1.0 and is >1.0 for non-BC light-absorbing aerosol.  All of our samples have Å>1, so it appears there are always light-absorbing constituents other than BC present in the snow/sea ice.  We therefore use the measured spectral dependence of absorption and assumptions about the spectral dependence of non-BC constituents to separate absorption by BC and non-BC constituents.  This allows us to calculate the following parameters:

 (ng/g): maximum BC is the mass of black carbon per mass of snow, if all aerosol light absorption at 650-700nm is attributed to BC.
 (ng/g): estimated BC is the estimated true mass of black carbon per mass of snow, derived by separating the spectrally-resolved total light absorption into BC and non-BC fractions based on the absorption Ångstrom exponent (Åtot) of the material on the filter, and by assigning absorption Ångstrom exponents the for BC and non-BC light-absorbing particulate components. See Doherty et al. (2014) for details. 
 (ng/g): equivalent BC is the amount of black carbon that would need to be present in the snow to account for the wavelength-integrated total light absorption from 300 to 750nm.
Åtot: absorption Ångstrom exponent, calculated between 450nm and 600nm, for all light absorbing aerosol deposited on the filter.
: fraction of light absorption by non-BC light absorbing aerosol 300-750nm, weighted by the downwelling solar flux then spectrally integrated.

Uncertainties in these parameters, including the uncertainty associated with the assumptions about Å for BC and non-BC constituents required to calculate  and  are discussed in detail by Doherty et al. (2010), Section 6.  
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