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1. Introduction

An initial study mapping groundwater temperatures in Cardiff, U.K., found the shallow, urban aquifer to be thermally enhanced due to a subsurface Urban Heat Island Effect (Farr, et al., 2017 [in press]). This resource
IS now being utilised to heat a building at a test site using a ground source heat pump (GSHP). A monitoring network of 97 temperature sensors installed in 60 boreholes was established to look at the long-term
sustainability of operating the system, & the wider patterns of temperature fluctuations across the city. GSHP performance may vary across a city depending on temperature stability. Data from 53 of the sensors in 47
boreholes have been used to characterise seasonal & spatial temperature variation over a one year study period & to relate this to those factors which may influence temperature change. Additionally, 35 boreholes
have been profiled at 1m depth intervals in both Spring & Autumn to delineate the base of the Zone of Seasonal Fluctuation (ZSF). Of these, 25 boreholes had Spring & Autumn profiles which converge at depth,
defining the zone. The depth to which seasonal effects penetrate was on average 9.35mbgl but this zone ranged from 6.5-14.75mbgl across the sites. The variation in depth to the base of the ZSF is the result of
multiple factors as illustrated here. Regulation of heat must consider temperature variation across a small scale & understanding what controls seasonal fluctuation may aid the siting of GSHPs for optimum efficiency.
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