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Figure S1:	Photograph of experimental snow fence plot near Toolik Lake, showing general locations of different zones sampled for this study. Human for scale.
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Figure S2:	Photographs of typical locations in moist acidic tussock tundra from which active-layer soil core samples were taken in inter-tussock areas of (a) Control, (b) Low, (c) Intermediate, and (d) Deep snow-depth zones.  Water saturation is evident in (d) Deep zone.
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Figure S3:	Photograph of organic layer recovered in a typical soil core sample of the active layer of moist acidic tussock tundra at the Toolik field site. Scale at left is in units of cm.
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Figure S4:	Depth (cm) vs. dry bulk density (g cm-3) profiles of active-layer soil core samples measured for this study.  Vegetation and organic layers have densities <0.2 g cm-3; mineral layers have densities of 0.8 to 1.4 g cm-3.
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Figure S5:	Depth (cm) vs. carbon (wt. %) profiles of active-layer soil core samples measured for this study.  Vegetation and organic layers have >30 wt. % carbon.

Addendum: Description of Excel worksheet used for obtaining best-fit modified CRS model solutions for two-slope data arrays in CRS plots

	
	Objective: To obtain the best-fit solution for a modified CRS model that describes a two-slope data array on a cumulative carbon (g cm2) vs. ln (A0/AZ) scatterplot (i.e., CRS plot; refer to Methods section “Calculation of carbon accumulation rates using 210Pb data” and Figures 5 and 6 in main text) in terms of two separate carbon accumulation rates (CAR) and two separate values of 210Pb depositional flux, where the change in slope occurs simultaneously with the change in 210Pb depositional flux at a specified time.

Step 1:  Obtain carbon accumulation rate (CAR) values from the slopes (± 95% confidence limits) of the two linear arrays in a CRS plot defined by core profile data, using Regression tool in Excel’s Data Analysis toolpak.  Exclude from regression any data points for samples that have detectable 7Be.  

CAR (g cm-2 yr-1) = slope ´ l, where l is the decay constant of 210Pb, 0.03108 yr-1.

Step 2:  Create Excel worksheet to calculate steady-state unsupported 210Pb activities At (mBq cm-2 yr-1), A0 values (mBq cm-2), AZ values (mBq cm-2), ln (A0/AZ) values vs. time (yr), with 1-year time steps from t = 0 to 500 yr, using CAR slope-intercept equations obtained in Step 1, and selected values of post-change 210Pb depositional flux that are adjusted to match measured values of unsupported 210Pb inventories and an assumed pre-change 210Pb depositional flux.  The key to this calculation is first to adjust the 210Pb flux ratio (post-change/pre-change) so that the change in slope occurs at a specified time that corresponds with the specific value of ln (A0/AZ) where the two linear regressions intersect.  After finding the best-fit 210Pb flux ratio, adjust the absolute pre- and post-change 210Pb fluxes, retaining the best-fit ratio, until the calculated unsupported 210Pb inventory matches the measured inventory.

	The Excel worksheet described above requires the following six columns: 

(1) t = time increasing in one-year steps from 0 to 500. Each row of spreadsheet corresponds to a single time step. 

(2) At = 210Pb flux (mBq cm-2 yr-1) ´ exp(-lt)
	
(3) A0 =      unsupported 210Pb inventory (mBq cm-2) of entire 500-year profile

(4) AZ =      unsupported 210Pb inventory (mBq cm-2) of pre-change part of profile

(5) ln (A0/AZ)

(6) Cumulative C  calculated from slope-intercept equations determined in Step 1
The first 30-year portion of the Excel worksheet used to calculate one of the hypothetical two-slope modified CRS models in the main text (Figure 5, Model D) is shown in Table S2.  Note that this calculation uses arbitrary values of CAR and 210Pb flux with both increasing by a factor of two beginning in 1995 (i.e., Z + 1, corresponding to the hypothetical effect of the snow fence that is the subject of this study). The value of Z assumed in Step 4 for this example is 22 years (Table S2). The ratio of pre-change to post-change 210Pb fluxes controls the ln (A0/AZ) value as a function of time, but in this example model there was no attempt to match a given unsupported 210Pb inventory. This worksheet is versatile and can also be used to model many other scenarios of temporal changes in CAR and 210Pb flux by assigning more complicated time-dependent functions to At and cumulative C.
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