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Table S1. Tree distances from the plot center.

Tree Distance to plot center (m)

1
2
6
8
9

10
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27
28

1.2
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10.2
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Fig. S1. 60 of soil water at all depths. Yellow bar is the drought period and vertical red line is

the date of labeling.
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Fig. S2. Proportion of xylem labelin tree 1, the most heavily labeled tree in the study. Points
before the labeling occurred (at the vertical red line) are unfilled. Because the label appeared
firstin tree 1, the label was initially all in that tree. As the other trees were labeled, the

proportion fell and stabilized.
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Figure S3. Xylem water §'®0 of tree 1, which was heavily labeled with 6H. The yellow box shows
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the drought period and the dashed red vertical line shows the labeling date.
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28 Fig. S4. Volume-weighted mean &H of soil water over all depths to 60 cm. The yellow box

29 shows the drought period and the vertical red line shows the labeling date.
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Fig. S5. Total amount of soil 2H derived from natural abundance via the lc d-excess and §'0 vs.
that added in the label. The drought is shown as the yellow box and the labeling date is shown
as avertical red line. The labeling was sufficient to rise above the background, but it was rapidly

diluted afterward.

Partial label recovery

We did not attempt to measure all of the possible fates of the added label and so cannot claim
to be able to estimate a complete recovery percentage. In particular, we did not measure the
label that was applied to mineral soil surface and subsequently migrated upward and was
evaporated. Although we hoped to minimize this loss by injecting the label at the mineral soil
surface, we were interested in how successful this strategy was. We therefore estimated
recovery by two approaches, one based on the volumetric water contents and one on the §°H
data.

The VWC approach compared the increase in measured VWC to the amount of water applied to
the 1-m? plot. The amount applied was 25 L, which converts to 25 mm of water depth on the 1-
m? plot. The amount detected was estimated from the cumulative water content in the surface
60 cm (Fig. 2b). The decrease in VWC that would have been observed on day 192 was estimated
by extrapolating from day 191 along the slope of the regression line (-0.57 mm day™). This
theoretical decrease was subtracted from the measured change (0.72 mm day™) to yield 1.29
mm. This represents 5.1% of the water volume injected.
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The isotopic approach relied on the volume of 3°H that was measured in the soil column two
days after labelling divided by the volume of label added to the labelled plot. Because the plot
was precisely 1 m?, we have converted the label volumes to depths in mm, yielding the blue
points in Fig. S5. The 200 mL of 99.5% 2H20 added to the plot were rapidly converted to 398 mL
of 2H'HO in the label solution, yielding 0.398 mm. The maximum increase detected in the soil,
before transpiration began to draw it down, was 0.0166 mm 2H'HO. This represents 4.2% of the
added label, which is remarkably similar to the volumetric water recovery.

We speculate that the majority of the injected label was drawn upward from the mineral soil
surface and into the overlying litter, moss, and lichen layers, from where it evaporated into the
atmosphere. We did not measure this upward atmospheric flux. Therefore we hesitate to call
this a recovery calculation, although standards for this terminology vary from hydrology to soil
science and ecology.



