Measurements of the Green Roof Energy Balance in Three Canadian Cities
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Green roofs are vegetated roof surfaces that alter urban climate by affecting the microclimate and hydrology of urban
rooftop surfaces.
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The mass of a dry module was found by destructive sampling of a .
module. The mass of mineral and organic components in module London data |nC|UdeS bare mOdUIe energy
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Figure adapted from Oke (1997)
Measurements were taken from three green roof test sites of similar setup in London
ON, Halifax NS, and Calgary AB. Each roof is composed of a raised instrumented
array of interlocking 30.5 cm x 30.5 cm green roof modules containing sedum plants In Q* - Net radiation: NR-Lite or Rebs Q7 Q; - Continuous weighing lysimeters (x2)
growing medium 15cm deep. These were surrounded by sloping and unraised Qs - Soil heat flux plates, T, and
modules. Energy balance measurements were taken using custom built lysimeters for moisture in a single module
evapotranspiration, heat flux transducers and thermometry for solil heat flux, and
radiometers for surface radiative fluxes.

Q,, — residual

Radiation Budget and Water Balance

At all sites, basic climate variables, surface temperatures for sedum and bare roof are
measured. In London, all components of radiation budget are measured.
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Normalized water content is mass of lysimeter minus mass at field capacity QE/Q*
. > A comparison of the 3 sites
0.3 Leafy Green  Flowered Dormancy Trimmed - - '
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Qe/Q* IS asymmetric. 0.15 8 months for all sites
01 High rainfall does not necessarily
References: 15 145 165 185 205 225 245 265 coincide with high Q/Q*
Oke, T. R. 1997. "Surface Climate Processes." The Surface Climates : J ) E
of Canada. Montreal: McGill-Queen's UP, 1997. 21-43. Daily albedo through time (in year days), calculated from fixed instruments by integrating QG more |mp0rtant IN Calgary
KJ{ and KT for Z < 85° for London. The albedo of the green roof changes throughout the :
summer as the plants go through their phenological stages. than Other sites
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