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gt 22“1;‘“ Three Key Science Questions

1. How do upland land use management changes
affect local scale (<10km2) runoff generation ?

2. How do upland local scale changes in runoff
generation propagate through the river channel
network to affect catchment flood response ?

3. How does lowland wetland land use
management affect catchment scale flood
response?
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* A unique multi-scale experiment: process-hillslope-
small catchment (12.5km2)

* Major investment in data by FRMRC

e Strong stakeholder involvement: local farmers
committed to surface runoff mitigation

* New modelling developments

~ Pontbren
land use
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Increasing return period
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Direction of Effects:
' - Tree planting
- Stock exclusion

+ Peatland drainage
-/+ Peatland drain blocking

Increasing scale

D Maximum effect
Minimum/(no?) effect

Long term experiments are essential to isolate land
management effects
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1. How do upland land use management
changes affect local scale runoff generation ?

2. How do upland local scale changes in runoff
generation propagate through the river channel
network to affect catchment flood response ?

3. How does lowland wetland land use
management affect catchment scale flood
response?
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Hillslope model (1d,2d,3d) Regionalised Data

i.e. HOST, Curve no. AET=PET*: ]
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95% prediction bounds
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Pre-change Post-change change in Qp (%)
boat cramed Impact on peak is small,
Peat: intact
Good only a few percent, but

Poor considerable uncertainty
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at Catchment Scale

 Geomorphological Dispersion: configuration of
network controls arrival times of impacts at
Receptor

 Hydrodynamic Dispersion: channel friction
attenuates impacts
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How can downstream flood impacts at the
Receptor be tracked back through the river
channel network (the Pathway) to the local
Source areas that created the impact?
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Analysing spatial contributions to
Impact gives answers to
guestions such as:

*Which areas are most sensitive to
change?

*Is stocking density reduction effective?
*What is the importance of soil type?
How does impact change with the
rainfall pattern?
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Outcomes

1. SPR Modelling Framework for predicting flood
impacts for various configurations and mixes of
land use management (LUM) changes

2. Understanding of controls on LUM flood
impacts at catchment scale: roles of
geomorphological and hydrodynamic dispersion

3. Decomposition Mapping Tool for use by
catchment managers in assessing impacts and
the effectiveness of mitigation measures
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1. How do upland land use management
changes affect local scale runoff generation ?

2. How do upland local scale changes in runoff
generation propagate through the river channel
network to affect catchment flood response ?

3. How does lowland wetland land use
management affect catchment scale flood
response?
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Whole Catchment Scale Impacts

The Parrett (750km2) and Tone (200km2) catchments — Large floods in 1999 and 2002
DHI MIKE SHE Model
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Human Activities and Soil

* Soil degradation increased by heavy machinery or soils worked in wet conditions
* Cultivated land, winter cereal crops, more degraded than permanent grass, but it

varies with the degree of slope

If soil moisture is at optimum levels during the soil

Land use
category
[ Cereal+sugar beet/potaff
77/ Cereal+grassland ;
I Permanent grassland
3547 Stock rearing/ Woodland
Il Coniferous Woodland
Dairying/Stock rearing

q
Dairying + cereal/early potatoes

Land Use

\
S

Land cover (Dec. ~ Jan.) \
Vegetation

Bare soil / Grass {

Bare soil/Grass
- Coniferous woodland|

Grass(dairying)

Grass(deepter root zone)

Permanent Grass

Winter cereal(growing)

Bare soil: harvest ~ before seeding

cultivation periods of the autumn and spring the
risk of soil degradation occurring is limited
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* LAND USE Change had
relatively LITTLE impact at
Whole Catchment Scale

* FLOOD retention STORAGE
MORE EFFFECTIVE at
decreasing flood volume
and peak, but varied by sub-
catchment

* Large Catchment Response
dominated by CHANNEL
NETWORK

Outcomes

Knapp Bridge (Down)

Calibrated
— Riparian 2 Woodland
————— Slope (*15) 2 Woodland

50 -
40 4 Knapp Bridge (Down) — Validated
——Arable2 Woodland
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Knapp Bridge (Down) Validated
30 1 —— FRS1% GhBhHwW
——FRS3%- GhBhHw
20
10 |
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1 1 61 91 121 151 181 211 241 271 301 1 361

Land Use Change had greater impact on Sediment, Bio-Diversity,
Water Quality and Landscape rather than flood peak or volume
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Thank you for your attention.
Questions?



