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This poster continues the evaluation of the CS725 snow water equivalent (SWE)
sensor as previously conducted by Wright et al. (2011). The CS725 was
developed by Hydro Quebec in collaboration with Campbell Scientific Canada
Corporation and determines SWE by passively measuring the attenuation of
naturally emitted terrestrial gamma radiation from the soil by the snowpack. The
CS725 provides a non-contact technique for determining SWE that is effective

 There is no standard method to precisely measure SWE values of a snowpack.

- Field testing of the CS725 was conducted at Sunshine Village, Alberta (2008-2011), SNOTEL Tony | Assessment of SWE accuracy for a measurement technique must therefore be

Grove Ranger Station, Utah (2009-2010), and Anestalen, Norway (2011-2012). conducted by examining the errors associated with a particular technique and the scale
- Automated SWE measurements were made at the various test sites using the CS725, snow of impact those errors have on the usage of the sensor.

pillow, and precipitation gauge. At Sunshine Village(2009-2010) and Anestalen, Norway

- When the CS725 was compared to the snow pillow and precipitation gauge at all test
(2011-2012) monthly manual snow course measurements were also conducted.

sites all of the methods demonstrate strong agreement. However, deviations between

- Analysis of CS725 performance was conducted by comparing the CS725 to other sensors that the different measurement techniques were observed at all sites over all field seasons.
with any type of snow or ice cover and whose performance is not affected by produce a measurement for SWE either directly of indirectly: snow pillow, precipitation gauge, and . Although many hypothesis can be formed to explain these deviations there is no way to
adverse weather conditions. Field testing of the CS725 was conducted at | manual snow course measurements. determine the true causes without detailed snow surveys on a daily scale, which would
Sunshine Village, Alberta (2008-2011), SNOTEL Tony Grove Ranger Station, Utah A - SN BT - Precipitation gauges installed above the ground collect falling snow in a bucket, which is melted in result in destruction of the snow pack at the survey site.

(2009-2010), and Anestalen, Norway (2011-2012). The CS725 values were , = “ . an a_nt!freeze 50“_1“0”, thus providing d represen’Fatlve value- for SWE (Rasmussen et al., 2010) - CS725 SWE measurements demonstrated increased variability at greater snow depths
compared to other sensors. which oroduce SWE either directlv or indirectiv: snow | il - Statistical analysis was conducted using correlation and variance between the CS725 and other (1.2-1.5 m) for all field seasons (2008-2011) at Sunshine Village (Figure 2). However,
P ’ P y y methods of determining SWE for entire season, up to peak SWE, and monthly periods this was not observed at the Tony Grove Ranger Station (Figure 1) and Anestalen,

pillow, precipitation gauge, snow depth sensor, and manual SWE values from
SNow course measurements. Strong agreement is shown both qualitatively and
guantitatively between all automated methods of SWE: CS725, snow pillow, and

- Correlations between two methods were calculated using linear regression Norway (Figure 3) likely due to the lower maximum snow depths at each test site.

. Variance was calculated using a method of least squares fit * This increased variability in the CS725 SWE measurement may be explained by a
decrease in potassium counts as the snow depth increases resulting in a greater

- Seeding experiments to increase the potassium counts measured by the CS725 were conducted

L - . > possibility of noise (non-target sources of potassium gamma rays).

precipitation gauge. Statistically, all automated methods show strong correlations 1 by measuring background potassium counts inside of a building over a 24 hour period. 75 Kg . Statistical comparisons of the three automated daily SWE measurements at all sites
of 0.96-0.99 over the entire season and up tq peak periods. Monthly _snow course potassium fertilizer (Sl_JIfate of Potash) was then spreqd below the CS725 and the potassium show strong correlations (0.96-0.99) between the CS725 and snow pillow and the
measurements were found to be the least reliable method for measuring SWE. COUF_"[S were once again measured ov.er a _24 hour period CS725 and precipitations gauge (Table 1).

Analysis of the CS725 suggests that it provides comparable, if not better, SWE * lesting was alsol COQ ducted at _Sunihlrz:es\;lggge.(iOOQijr(]) ) ana Ar;l_estglen, Norway (2011-2012) - Comparison of SWE measurements using a CS725 with and without a collimator in
accuracy to the snow pillow and precipitation gauge, while eliminating the to compare results between using the with and without a collimator Anestalen, Norway (Figure 4) show a very strong correlation (0.99) suggesting that in
disadvantages associated with these measurement techniques. open sites with a uniform snow pack and no trees present the CS725 can be used

without a collimator.

- When peak snow depths were compared for the three automated techniques the
difference in peak SWE was found to be small (Table 2).

* Due to this and the comparisons of the three technigues above it is difficult to determine
ReS u ItS a significant difference between the measurement techniques. Therefore, at this level of
agreement it can be argued that the CS725 will perform at least as well, if not better,
than the snow pillow and the precipitation gauge.
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of radiation, thermal heat, and water between the snow and the > Z - Seeding experiments (Figure 5) conducted using potassium fertilizer show potential for
atmosphere and/or ground (Lundberg et al., 2010) increasing potassium counts measured by the CS725 at sites where low counts are
 Monitors SWE on a daily basis to determine what day of the year peak = = 25 1 found. However, significant future development and testing is still required to validate
SWE is reached these results and put this theory into practice.
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