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Project Aims:

Investigate the evidence and potential
of Nature Based Solutions (NBS)
across catchments with differing
geology for:

* increasing recharge to groundwater,
« capturing runoff (holding water back), and

* maintaining baseflow in rivers

Recommend measures favourable to
groundwater recharge

Aims to be part of a wider package of
cross-catchment work to achieve
sustainable abstraction and more
resilient water resources management
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Project Structure

 Literature review summary matrix of measures

» Conceptualisation 10 water Resources priority catchments
* Mapping

* Modelling

T k. Matrix of WWNP measures
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https://consult.environment-agency.gov.uk/++preview++/water-resources/water-resources-priority-catchments/supporting_documents/CETJBAXXXXDAZ0060A6C01AppendixA_WWNPMatrix.pdf
https://consult.environment-agency.gov.uk/water-resources/water-resources-priority-catchments/

Literature Review

 Focused on Woodland Creation, runoff attenuation . .
features, Soil and Land Use Management NBS Evidence Matrix

« Summarised literature review outputs in an NBS
Evidence Matrix that shows —

o Measure Group and Types
Water Resource Benefit Indicator

Potential Water Resource Benefit and
Evidence

o Potential Water Resource Disbenefit and
Evidence

Multiple Benefits
Areas to Avoid

* An extensive pre-existing data review was also
performed
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https://consult.environment-agency.gov.uk/++preview++/water-resources/water-resources-priority-catchments/supporting_documents/CETJBAXXXXDAZ0060A6C01AppendixA_WWNPMatrix.pdf

Generic Conceptualisation

Changing land cover

 Focus on where i
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Soil management and Remove artificial
runoff retention features drainage

Upper
catchment

Runoff retention
Middle features

catchment
Arable to
grassland

Wetland

restoration, wet "

farming methods Restore valley
- _ floors

Improve floodplain alk catchment
connectivity with superficial
cover
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Mapping Recharge Potential

« Classify areas based on their:

« Soil Drainage
» Superficial Recharge Potential
« Bedrock Recharge Potential

» |dentify areas where water is most  superficial Recharge
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« Key data sources:
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Groundwater Vulnerability Mapping

Aquifer Designation

Baseflow index / soil category

Soils mapping
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NBS Measures

Define a set of NBS features applicable to the
local catchment and groundwater processes

Define their recharge and multiple benefit
potential and highlight any potential constraints

This included initially adopted EA (Natural
Flood Management) Evidence Base (2017)
features:

o Runoff attenuation features
o Floodplain reconnection features

o Tree planting features including riparian,
floodplain and wider catchment

Expanded to include soils improvement, wider

surface water flood risk, arable and grassland ~—/—
Groundwater

land cover

* National Flood Risk WWNP map is

available on the JBA Trust website:
https://naturalprocesses.jbahosting

.com/Map
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https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnaturalprocesses.jbahosting.com%2FMap&data=05%7C01%7Cmark.whiteman%40environment-agency.gov.uk%7C4f5e1ecfa5ae435ee5fd08da2de4592f%7C770a245002274c6290c74e38537f1102%7C0%7C0%7C637872756021064810%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=vuzO5yYLNHKHWQC5QK56U4bZgBxhbMn5cGSF%2BFKKf4o%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnaturalprocesses.jbahosting.com%2FMap&data=05%7C01%7Cmark.whiteman%40environment-agency.gov.uk%7C4f5e1ecfa5ae435ee5fd08da2de4592f%7C770a245002274c6290c74e38537f1102%7C0%7C0%7C637872756021064810%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=vuzO5yYLNHKHWQC5QK56U4bZgBxhbMn5cGSF%2BFKKf4o%3D&reserved=0

NBS Features - examples
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Nature-based Solutions (NBS) Attribution

Bringing recharge potential and NBS features together

Aims to define NBS recharge and multiple benefit
potential and highlight potential constraints

Potential Benefits of

Recharge potential NBS features
NBS
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Modelling nature-based solutions

Number of scenarios per modelling stage

TE
I 3

20 SWAC MODFLOW

Conceptual model review (adding missing

processes e.g. canopy interception) .
Updated recharge model N
1-D recharge modelling (SWAc — surface K
water accounting model) )

2-D recharge modelling (SWAc)
Groundwater modelling (MODFLOW)

Scenariorun

Focused so far on runoff attenuation
features, soils management and tree
planting measures stoee

, , . Scenarios per modelling stage
Results — 4% increase in recharge with

soil improvement 50% coverage, 5% with
100% coverage (Otter sandstone
Y g ( _\,-\/—

catchment) Groundwater
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Location of Otter

Modelling results sandstone

catchment i

Average year Dry year Wet year \ Lovpon
Change in head (m) Apr-1998 Change in head (m) Jun-1976

Change in head (m) Feb-2014

Groundwater head over time at a monitoring
25

25

location in the Otter middle catchment .. B
: ?;;:lzzmpined WWNP
Seadim 20 20
8 nul |
£1s £ g o TR
= - = | W& !
6 | 4 il
g % g | 'I "I | |
10 10 '
5 5
0 0 1360 lBI'.I'D 1980 i’?:\f; 2000 ZDIIB 2020
) 0 2 4 . 6 8 10 12 0 2 4 6 8 10 12 . .
Distance (km) Distance (km) Distance (km) MOSt ga|ns Wlth 50%
Scenario groundwater head change: implementation scenario
Difference in groundwater head between baseline and EﬂVerﬂmeﬂt
12 . n
50/100% scenarios for average / dry and wet year AV Agency



Bt Prioritising action in the
right locations

2
3

4

B 5 - Highest™ * Developing a national map of

’ recharge potential to aid spatial
prioritisation

* [ntended outcome: increased
ground and surface water resources

* Indicates potential effectiveness —
for use as a starting point for local
study/consultation

« Developed for Environmental Land
Management Schemes but will be

useful in other contexts
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What’s next? — Future Work on NBS

« Groundwater modelling of NBS in Chalk catchments

« Adding missing processes to recharge models

« NBS and climate change modelling

 |ntegration of NBS with land management schemes

« Spatial mapping tool for water resources impacts of tree planting schemes

...long-term goal...NBS mapping for the whole of England as part of catchment
management.

THANK YOU! MERCI! Any questions?
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