Shallow Groundwater Temperatures and the Urban Heat Island Effect:

The First U.K. City-wide Geothermal Map to Support Development of Ground Source Heating Systems Strategy
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Fig. 1. Borehole temperature Fig. 2. TLC Meter measuring Fig. 3. On site at one of the C— , >y & 90% of data above U.K. mean groundwater temperature (11.3 C_))
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3. Analysis Fig. 5. Vertically exaggerated 3D model of Cardiff’s Fig. 6. Groundwater temperature o Temperatures above the predicted geothermal gradient seen 80mbgl - urban heat island effect
groundwater temperatures showing temperature ranges for each lithology deeper than thought? (Fig. 8)
» Dry or very shallow boreholes & anomalous data removed leaving 121 profiles variability across the city’s subsurface « Warmer temperatures in city centre (13.8-14.6°C), cooler in surrounding areas (10.1-11.3°C)
1 . .
» Data for 1* metre of water excluded from analysis to remove atmospheric temperature effects 15 Fig. 7. OTT® logger o Temperature variation smaller in confined (1.1-1.9°C) than unconfined (3.2-6.6°C) aquifer
. t 14
» Average temperature for each borehole (excluding 1° metre) calculated 9 13 data shows e ‘Zone of seasonal fluctuation’ ends at a mean depth of 9.5mbgl (7.1-15.5mbgl) (Fig. 9)
: ® = 12
e Average temperatures contoured in Surfer- 10 511 groundwater e e Potential heat sources - land use, subsurface infrastructure, microbes, variability of aquifer,
Sontour plot overlaid on basemap to produce 2D thermal resource map (Fig. 4) o _E"”f'”:fd Bd":“": I‘ii”"?:i temperature variation o1 rock interaction & deeper geothermal water
—dJnconrine orenole (4mpo§g
TN Y D R T T I D T P T TN T T T T DT P 8

. o : : Existing dewater scheme could supply c.4.8GW/year of energy
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oV o BV Knowledge could inform design strategy & regulation, & reduce installation & running costs
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