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We would like to inform you that the captions of Figs. 11
and 12 have swaped. Here you will find the figures including
the correct captions.
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Fig. 11.Corrections for variations in pressure(a), atmospheric wa-
ter vapor(b), the incident cosmic-ray neutron intensity(c), and the
combined correction(d) computed for the Santa Rita COSMOS site
in Arizona.
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Fig. 11.COSMOS data from the Santa Rita site, near Tucson, Arizona, USA. Fast neutron intensity(a) was corrected for temporal changes in
the incoming neutron intensity, atmospheric pressure and atmospheric water vapor. The rainfall intensity(b) is the average of 12 rain gauges
distributed within 200 m of the COSMOS probe. Neutron-derived soil moisture(c, d) are computed using Eq. (4) with neutron intensity
normalized using Eq. (A1), and is smoothed using a 12-h running average filter. Five separate soil moisture data sets (red squares), each
based on multiple soil samples collected within the COSMOS footprint and measured gravimetrically following oven drying, are shown for
comparison with the neutron-derived data.

Temporal changes of neutrons (Fig. 12a and b) reflect both
soil moisture and snow (on the ground and on canopy). Be-
cause soil moisture and snow have not been separated, the
collective signal (“soil moisture”) is shown in Fig. 12c. Com-
putation of “soil moisture” is based on fast neutron inten-
sity from the probe on the ground (Fig. 12a) coupled with
the local calibration function based on average soil mois-
ture from 72 soil samples collected within the footprint in
July 2010. The values of “soil moisture” are true soil mois-
ture for summer months, but represent soil moisture plus any
snow present.

When soil moisture is the main source of hydrogen that
modifies neutron intensity, fast neutron count rate is usually
much higher than that of thermal neutrons, and both fast and
thermal neutrons in both ground and tower probes decrease
with increasing soil moisture (Fig. 12a and b). Fast neutrons
have a greater sensitivity to soil moisture changes that ther-
mal neutrons do; that is why the time series of fast neutrons
is more jagged.

When snow is present, the neutron responses are more
complicated. First, as expected, fast neutron intensity from
the probe on the ground decreases with increasing thickness

of snow on the ground, as measured with a laser snow sensor
(Fig. 12d). This suggests that neutron intensities are a quanti-
tative measure of snow water equivalent, and that the neutron
probe can be calibrated for snow. Similar conclusions have
been reached by others (Desilets et al., 2010; Rasmussen et
al., 2012). However, what snow is actually measured by that
neutron probe? That on the ground, on the canopy or both?
Data from the ground and tower probes taken together will
answer these questions.

On the ground, fast neutrons decrease, while thermal neu-
trons increase (Fig. 12e). Above canopy, fast neutrons de-
crease, while thermal neutrons show almost no response
(Fig. 12f). This suggests the presence of a hydrogen-rich
shielding material between the two probes at the time of
the increase. Thermal neutrons show a strong gradient at the
air–water boundary (Fig. 13), with intensities increasing fast
just below the water surface. Snow on canopy fits this pat-
tern. It can be viewed as a layer of water (albeit with gaps
between trees). Its effect is the same as if the probe were
buried in snow, thus leading to an increase in thermal neu-
trons on the ground. The tower probe, which is above canopy
snow, does not see the increase in thermal neutron intensity.
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Fig. 12.COSMOS data from the Santa Rita site, near Tucson, Arizona, USA. Fast neutron intensity(a) was corrected for temporal changes in
the incoming neutron intensity, atmospheric pressure and atmospheric water vapor. The rainfall intensity(b) is the average of 12 rain gauges
distributed within 200 m of the COSMOS probe. Neutron-derived soil moisture(c, d) are computed using Eq. (4) with neutron intensity
normalized using Eq. (A1), and is smoothed using a 12-h running average filter. Five separate soil moisture data sets (red squares), each
based on multiple soil samples collected within the COSMOS footprint and measured gravimetrically following oven drying, are shown for
comparison with the neutron-derived data.
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