Growing Resilience – Leeds City
Region Natural Flood
Management Programme:
Upper Aire
The Growing Resilience Natural Flood Management
(NFM) Upper Aire Project was a 2 year project with
a budget of £388,000 which delivered hundreds of
small individual interventions spread across a large
area. The project aimed to engage with landowners
across the catchment to deliver a variety of NFM
interventions on their land. This delivery would
total 145ha of high quality green infrastructure and
habitat enhancement and help reduce the risk of
flooding to 865 homes and 53 businesses.
It was designed to support other more conventional
flood schemes helping towards a more cost
effective overall solution. The multiple benefits of
the project included wider environmental
improvements, such as increased biodiversity and
wildlife habitat. All the interventions were designed
to work together in a catchment-based approach
working with natural water processes to hold water
in the landscape for longer.

Partners and Volunteers
The project was developed by Local Authorities,
Yorkshire Wildlife Trust, Catchment Partnerships,
Yorkshire Dales National Park Authority, White Rose
Forest and Yorkshire Water.
We worked with several partner organisations to
deliver the project, calling on their expertise for
drainage design within the ponds and bunds,
monitoring and aeration. We also worked with
several volunteer groups clocking up over 330
volunteer hours and maintained strong links with the
local college and Leeds University, as well as building
new relationships with local environmental groups.

Final total delivered:
• 23 Landowners engaged
• 284 Leaky Dams
• 20 Leaky Bunds
• 8 Ponds
• 12,000 trees planted
• 7.76km riparian/ hedge/tree fencing
• 2.9km new/ restored hedging
• 120ha farmland aeration
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Project achievements
12,000 Trees Planted
Using the Mersey Forest Green infrastructure valuation toolkit,
the carbon captured through the 12,000 trees planted during
the project is estimated at 6758 tonnes of CO2 equivalent over
50 years as a result of over 19ha of woodland creation.
A further 72.7 tonnes of CO2 equivalent per year has been
achieved through more than 6 additional hectares of land use
change associated with the conversion of improved grassland
to ponds, wetland and semi-improved grassland or hedge via
fencing and hedging.

285 Leaky Dams constructed
Leaky dams slow the timing and magnitude of flood peaks
downstream by slowing the flow and pushing water out of
the channel, encouraging it to filter more slowly through the
land. In areas of mature woodland this creates areas of
fantastic wet woodland. Based on cost estimations, the
potential value of flood storage from the leaky dams built
during this project is equal to £124,532.

Fencing and Hedging
We installed 7.6km fencing to protect over 2.6km of
newly planted hedge and 19+ hectares of trees from
browsing livestock.

28 Leaky Ponds & Bunds
These are designed to capture and temporarily store
water running over the surface during unusually high
rainfall events. They are located in natural flow
pathways and hold thousands of litres of flood water
during peak flow, and then release it slowly through a
small outlet pipe.

120 ha of Soil Aeration
Aerators cut slits through compacted soil allowing air to circulate,
improving both soil health and infiltration. By opening up the soil
structure, surface drainage is improved, there is less run-off and
land doesn’t get as waterlogged. In wet seasons, compaction can
cause rapid surface run-off of slurry or rainwater, along with soil
erosion. With over 10,000 hectares of land being grazed in the
UK, soil health is an increasingly important issue.

Highlights and benefits
• The opportunity to observe the flow and velocity
of each beck led to the best individually designed
intervention being installed at 284 different
locations. Single dams evolved into
complementary structures on land to capture
overland flow and create large areas of pooling
around what will eventually become wet
woodland.
• The series of 20 bunds has been a huge success
with the farmer retaining all his grazing land once
the bunds had grassed over, while simultaneously
creating extensive water storage capacity.
• The ponds which formalised previously wet field
corners in farmer’s fields, now not only provide
excellent water storage capacity during high flow
events but also a permanent wetland habitat for
wading birds, amphibians and other wildlife
visiting the ponds to drink from.
• 12,000 trees being planted across slopes and
riverbanks catchment-wide will, in time, create
hydraulic roughness, overland flow interception,
better soil infiltration and water absorption as
well as providing fantastic mixed native woodland
habitat for wildlife.

• Over 2.7 kilometres of new and restored
hedgerow provides wildlife corridors which
allow animals to move between areas of tree
planting, increasing their range to seek food and
shelter as well as all the NFM benefits seen in
increased infiltration, soil health and overland
flow interception.
• Fencing these areas to prevent stock access and
grazing will allow longer and more varied
vegetation to flourish. As well as the NFM
benefits of interception and absorption, these
‘buffer strips’ will provide habitat for pollinators
and small mammals, which in turn provide a
food source for birds and larger mammals.
• 120 hectares of soil aeration on some of the
most compacted grassland in the upland
catchment will benefit soil health, increasing
infiltration rates as well as benefit farmers by
increasing crop (grass) yield.

In addition to the above NFM interventions, the project was truly multi-beneficial for NFM, wildlife, carbon
capture and the local community. The opportunities to engage with the local community and volunteer
groups were plentiful despite lockdowns throughout much of the project.
We would like to take this opportunity to say a big thank you to our funders the West Yorkshire
Combined Authority (WYCA) for not only funding the project, through the Leeds City Region Growth
Deal, but also for the ongoing support of their project team.
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