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1. Introduction
• Catchment hydrology is

evolving as climate and

land cover changes.

• UK government plans

widespread

afforestation to reduce

carbon emissions to net

zero by 2050 (CCC,

2019). Research has

investigated its potential

as natural flood

management (Dadson

et al., 2017).

• Understanding

afforestation influence on

catchment hydrology is

important for efficient

implementation of land

cover change.

• The Joint UK Land

Environment Simulator

(JULES) is good to

comprehend changing

land cover and climate

on catchment hydrology

across the UK (Best et

al.; Clark et al., 2011).
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3. Methodology
• Selected catchments

investigated to find land

cover change influence on

streamflow [Figure 2].

• Up to 304 afforestation

scenarios created for each

catchment using the land

cover map 2000 (Fuller et

al., 2002).

• Scenarios based on

existing land cover and

drainage area location

[Figure 1].

• Afforestation of 25 and 50 m

around land cover and 25%

and 50% afforestation both

inside and outside

drainage basin areas.

• JULES run with CHESS-

met between 2000-2010

(Robinson et al. 2017).

• Standard metrics used to

determine land cover

impact on streamflow.

2. Aims
1. To what extent does 

afforestation influence 

UK streamflow?

2. How does 

afforestation location 

influence catchment 

streamflow dynamics?

3. Where can 

afforestation locations 

reduce high flows?

Figure 2: Study catchments and

land cover types for the four

catchments in this poster (in

blue). Future catchments to be

studied are shaded.

Figure 1: Decisions for creating afforestation scenarios for each catchment.
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5. Outcomes and Future
• Afforestation location has a significant impact on

catchment hydrology- increasing flow regime variability and

dampening catchment response to rainfall.

• Care must be taken on afforestation location as it can lead to

unintended changes in streamflow e.g. increase extremes.

• Plan to study more catchments [Figure 2] and use ensemble

weather forecasts to test future climate impacts on streamflow.

4.Results
1. Increasing afforestation decreases low flows, whilst not significantly

decreasing high flows, leading to increased flow regime variability

[Figure 3]. Catchment responsiveness to rainfall and runoff-rainfall

ratio decreases with increased afforestation.

2. Planting in increasing Shreve and Strahler order generally leads to

increased flow regime variability but this reduces with increasing TWI

order [Figure not on poster]. Runoff-rainfall ratio decreases weakly on

average with increasing Shreve and Strahler order but decreases with

TWI order.

3. No significant reductions or differences in high flow distributions exist

when planting around existing land cover. No clear drainage basin

area to target for all catchments to reduce high flows [Figure 4]. Some

drainage basin areas create greater variability in high flows.

Figure 3: Afforestation increases flow regime

variability more significantly in some catchments.

Figure 4: Drainage basin

afforestation area does not

significantly alter high

streamflow across

catchments.
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