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The hydrological performance of bioretention cells in

regions with cold climates: seasonal variation and

implications for design
APPENDIX
Calibration of soil moisture sensors at RIS and L34B

The Vegetronix VH400 Soil Moisture Sensors located in

the bioretention media at RIS and L34B are capacitance

sensor probes that measure the dielectric constant of

the soil. The constant varies between 0.0 V (i.e., comple-

tely dry) and 3.0 V (i.e., completely saturated). Site-

specific calibrations were performed to determine the
Figure S1 | Photographs of the cells assessed in this study (top), plans illustrating the cells re
relationships between the dielectric constant and the

volumetric water contents for RIS and L34B. Four biore-

tention media cores collected from the RIS and L34B

(i.e., two for each) were brought to the laboratory. A

Vegetronix VH400 Soil Moisture Sensor Probe was

then carefully inserted into each plastic liner containing

the bioretention media cores. Cores were submerged in

water until the dielectric constant (E) indicated saturated

conditions (E≅ 3.00 V). Then, the cores were set to drain
lative to their catchments (middle), and sections through the cell profiles (bottom).



Figure S3 | Relationships between dielectric constant and volumetric water content at RIS an

Figure S2 | Grain size distribution of bioretention media in monitored cells.
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and dry at a temperature of 20 WC for 2 months. E values

versus the loss of water mass from the soil core were

recorded over time. Finally, the porosity and bulk density

values were used to calculate the volumetric water con-

tents (θV ) using the loss of water mass for each data

point. As shown in Figure S3, linear relationships were

found for both RIS (i.e., θV ¼ 0:19 � E� 0:21; R2¼ 0.94)

and L34B (i.e., θV ¼ 0:19 � E� 0:11; R2¼ 0.83). Since the

water content values in this study were not used to esti-

mate the water balance accurately, but rather the

relative change in water content, the calibration method

was deemed sufficient.
d L34B.
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