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Why climate adaptation and climate mitigation
solutions ?

o Denmark has by law committed itself to reduce its CO, level in 2020 by 70% compared to
the 1990 level as well as having a fossil-free energy sector by 2050. Both in order to reduce

CO, emissions

o However, we are already seeing the consequences of a changing climate in Denmark. The
continuous growth of cities in combination with future climate changes present authorities
with significant challenges. In Denmark, climate models estimate that future climate
changes will cause an increase in the overall amount of precipitation along with a changing
precipitation pattern where more frequent cloudbursts are expected to occur



Our research hypotheses

o Can we create a multifunctional climate adaptation and climate mitigation solution in an
urban residential area as well as involve the local citizens creating climate awareness among
them?
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The Climate Road

Climate adaptation solution
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Construction

Prototype demonstration

] . Supplies 913 m? kindergarten with room
The Climate Road is 50 m long, 1 m heating and domestic hot water

deep (road bed) and 8 m wide
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Construction

o Theroad is made of permeable asphalt. In the event of rainfall,
the water seeps down through the asphalt into the roadbed.
The roadbed is constructed using a gravel mix ensuring a
porosity of 30 % transforming the roadbed into a large
reservoir that can handle a quantity of 120 m3 surface water
equivalent to a 1-in-100-year-rain event
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Construction

o Inthe roadbed, 800 meters of geothermal heating pipes collect the water's heat energy before redirecting the
water to a nearby rainwater reservoir. The geothermal heating system is connected to a local kindergarten and is
able to support its annual heating needs - equivalent to approximately 50,000 kWh annually. With this heating,

Climate Road is helping to climate-proof the area as well as reducing the kindergartens heating bill through
sustainable heat energy
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Functionality




Functionality

Advantages with a Climate Road:
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Always dry road
Avoids drain grids and trenches
Handles rainwater where it falls

Connection to the sewer system is not
required

Can be laid as a completely horizontal
surface

Reduce noise

Disadvantages with a Climate Road:
o Annual (semi-annual) maintenance

O

Greater wear on the roadway

o With infiltration comes a risk of

contamination




Functionality

Advantages with the geothermal system:
o Green sustainable energy

o Do not take up space in the urban
environment

o The more its rains the more energy is added to
the system

Disadvantages with the Climate Road:

o Longterm performance is unknown at low
temperatures

o Unable to provide cooling to the kindergarten




Functionality
- infiltration capacity

Tested using Becker’s method and the ASTM method
From May 2019 to February 2020 > 10 s
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Functionality — climate adaptation
solution

o The event detention time differs from 10 to 130 min, with an
average event detention time of 35 min

o Storage capacity of the roadbed. Rain events below 0.7 mm rain
depth in general do not produce a significant response.

o Volume reduction capacity of the Climate Road is between 15 and
30%.

o The lowest infiltration capacity measured with the ASTM method
was 43 mm/h, which is still able to handle a cloudburst in
Denmark (15 mm/30 min).
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Climate Road
- energy production

The geothermal system works very good
o During the project period, 100 % of all energy consumption from the kindergarten is
delivered by the Climate Road — approximately 50,000 kWh annually
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Conclusions and perspectives

Conclusions:
o The Climate Road as a climate adaptation solution performs very well — no flooding has occurred after
the road was establish
o The road needs to be cleaned more often than expected — location
o The Climate Road as a climate mitigation solution has outperformed our expectations
o The road is able to deliverer 100% clean sustainable energy to the kindergarten
o The Climate Road has been successful in citizen engagement and to enhance the public awareness of
future climate changes

Perspectives and further research areas:
o Examine the remediation potential of the roadbed (PhD student)
o Investigate the energy potential during the next years
o Expand the Climate Road solution to larger household areas (create a district network)
o Room heating and domestic hot water consumption in a new 160 m2 family house is limited
to 14,300 kWh/yr by current Danish building regulations
o As such, 4 family houses can be supplied with the 50 m prototype Climate Road
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Abstract This paper presents a mulifunctional fullscale demonstration road, the Climate Road,

daptation and mitigation in a si ‘The Climate Road is located.
at Hedensted, Denmark and is 50 m long and § m wide, and the depth of the roadbed is 1 m. Half
of the Climate Road, i.e,, 25 m, is paved with permeable asphalt and the remaining 25 m with
traditional asphalt. All surface water drains into the roadbed, which stores up to 120 m? of water,
either directly through the permeable asphalt or by drain grates. In addition, 800 m of geothermal
pipes are embedded in the roadbed, distributed over four 200 m w-loops, two buried 1 m below
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. the asphalt and two similar loops at 0.5 m depth. The Climate Road was tested from May 2019 to
May 2021. In the project period, a total precipitation value of 1654 mm was recorded, the mean
° temperature was 9.3 °C and the most intense rainfall was 40.3 mm/30 min. The long-term infiltration
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rainwater retarding basin. The Climate Road measures 50 m x 8 m x 1 m (length, width, depth,
respectively) and has 800 m of geothermal piping embedded in the roadbed, serving as the heat

1. Introduction
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