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172 

173 
174 

°175 

176 
177 

178 
179 

Species DBH 

(cm) 

Crown 

dia. (m) 

Canopy bottom 

height (m) 

Tree 

Height (m) 

Accelerometer 

Height (m) 

Engelmann spruce 35.7 3.4 2.8 13.0 8.9 

Subalpine fir 18.5 1.7 2.3 11.0 8.1 

180 

181 
182 

Water 

year 

Temperature 

source 

Curve parameters  Statistics  

a b c d h R2 RMSE 

(Hz) 

2015 bole  -- -- -- -- -- -- -- 

air 1.016 0.6245 1.209 0.3236 0.00187 0.793 0.037 

2016 bole  0.9831 0.5889 1.258 -1.773 0.000226 0.894 0.032 

air 0.9637 0.3463 1.266 0.4744 2.22e-14 0.880 0.033 

2017 bole  0.9965 1.007 1.233 -2.292 0.00139 0.890 0.032 

air 0.9919 0.5569 1.224 1.088 0.00166 0.874 0.033 

2018 bole  0.9895 1.039 1.223 -1.287 0.00161 0.881 0.033 

air 0.9772 0.5538 1.217 0.6826 0.00125 0.899 0.030 

2019 bole  0.9970 0.7393 1.237 -2.263 0.00206 0.947 0.023 

air 0.9858 0.5053 1.214 0.2634 0.00280 0.916 0.029 

2020 bole  0.9791 0.6639 1.237 -1.262 0.000371 0.919 0.027 

air 0.9715 0.4841 1.233 0.5358 0.000553 0.925 0.027 
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183 

Water 

year 

Temperature 

source 

Curve parameters  Statistics  

a b c d h R2 RMSE 

(Hz) 

2015 bole  -- -- -- -- -- -- -- 

air 0.6389 0.5944 0.7553 1.035 2.22e-14 0.761 0.021 

2016 bole  0.6329 0.6459 0.7947 -1.374 0.000236 0.785 0.026 

air 0.6122 0.3161 0.8002 0.7431 2.22e-14 0.805 0.025 

2017 bole  0.6497 0.9917 0.7918 -2.076 0.000522 0.750 0.029 

air 0.6476 0.5655 0.7813 1.138 0.00113 0.756 0.029 

2018 bole  0.6558 0.9983 0.8119 -0.7124 0.000324 0.794 0.026 

air 0.6459 0.4509 0.8088 0.9856 0.000245 0.836 0.024 

2019 bole  0.6750 0.7649 0.8137 -1.754 0.000712 0.868 0.021 

air 0.6565 0.3489 0.8063 0.5048 0.00111 0.848 0.022 

2020 bole  0.6898 0.6943 0.8248 -0.8224 0.000611 0.720 0.029 

air 0.6705 0.3990 0.8237 0.7126 0.000237 0.768 0.027 

184 

Study tree n α parameter (kg Hz
-1 
∆f) 

(95% confidence intervals) 
Statistics 

R2 RMSE (kg Hz-1 ∆f) 
spruce  12 1092.4 (970.1, 1215) 0.801 6.3 
fir 18 321.9 (330.6, 343.3) 0.918 4.1 

 185 


