
















In our corporate plan ‘EA 2025’ we state our ambition to be a stronger leader on
climate adaptation and resilience, encouraging others to act now on the climate
emergency and invest in adaptation.

The guidance promotes a robust approach to climate resilience, based on the high
emission scenario of UKCP18, with the central allowance representing a 4°C
increase by 2100. This ensures our approach is grounded on the latest evidence on
the global climate change pathway we are currently following, reflected in UNEP
Adaptation Gap report (Jan 2020), which states we are heading for a 3°C
temperature rise this century, but this could be as high as 4°C.

What impact will the update have? How have customers been
prepared for it?
Reflecting variability within catchments means allowances will be lower than the
current allowances in some places, but also they will be higher in others. Focus on
use on the central allowance will ameliorate the impact where updated allowances
are higher than the previous allowances.

Local Environment Agency teams have been making customers aware of the
upcoming changes to the peak river flow allowances since the beginning of 2021. In
some cases they will have provided specific advice if the pending update was likely
to present a significant change in allowances. On this basis, and given we don’t
expect a significant increase in allowances used in most assessments in the large
majority of locations, we don’t expect the update to present significant or unexpected
issues for developers or local planning authorities.

How soon should developers and LPAs use the updated
allowances?
The updated guidance will come into immediate effect from 20th July 2021. In cases
where customers have been given specific advice because a significant change in
allowances was likely, we will expect customers to have used this specific advice.

Where this is not the case, to avoid significant delays for development proposals and
associated flood risk assessments that are well advanced when the updated
allowances were published, the Environment Agency will normally base its advice on
the previous guidance in the following circumstances:

1. For local plans submitted for examination on or before 20th July 2021.
2. For planning applications validated on or before 20th July 2021.

The Environment Agency may also take this approach for planning applications and
plans that were well advanced by 20th July 2021. Local Environment Agency teams
will decide this by taking a risk-based approach for each case. This is only likely to
be appropriate for a few weeks after the 20th July 2021.

Future updates
The allowances for sea level rise were updated based on sea level rise projections in
UKCP18 in December 2019.  The allowances for peak rainfall are unchanged for the
time being. This is because high resolution rainfall projections were published later



as part of UKCP Local (2.2km) in September 2019 and research is still ongoing to
develop peak rainfall allowances from the projections in UKCP Local, which is due to
be published summer 2021. Once this research has been published we will start
work to understand if and how the peak rainfall allowances need to be updated. It is
unlikely updates to the peak rainfall allowances will happen until late 2021 at the
earliest.

Frequently asked questions

What are updated peak river flow allowances based on?
The peak river flow allowances updated in July 2021 are based on research
commissioned by the Environment Agency, Scottish Environmental Protection
Agency and Natural Resources Wales and carried out the UK Centre for Ecology
and Hydrology (UKCEH) to use the rainfall projections in UKCP18 to model peak
river flow uplifts (‘Project SC150009’).

Project SC150009 provides high resolution climate change projections for peak river
flow, allowing us to provide allowances that better represent variability in peak river
flow within river basin districts. On this basis the climate change allowances for peak
river flow are provided at a management catchment scale.

In line with allowances for sea level rise, the allowances are based on UKCP18
RCP8.5, which is equivalent to a high emission scenario. Allowances are provided
using the 50th, 70th and 95th percentiles.

What were the previous peak river flow allowances based on?
The previous peak river flow allowances (published in 2016) use the ‘A1FI’ and ‘A1B’
emissions scenarios.  For both ‘Flood Risk Assessment: Climate change allowances
(2016)’ and ‘Adapting to Climate Change: Advice for Flood & Coastal Erosion Risk
Management Authorities (2016)’, the emissions scenarios are applied as follows to
peak flows:

• The higher (90th) percentiles for the 2080s use A1FI scenario
• The 70th and 50th percentiles for the for all epochs use the A1B scenario

Scenario definitions are given below.

A1 Scenarios
The A1 scenarios are of a more integrated world. The A1 family of scenarios is
characterized by:

• Rapid economic growth
• A global population that reaches 9 billion in 2050 and then gradually declines
• The quick spread of new and efficient technologies.
• A convergent world - income and way of life converge between regions.

Extensive social and cultural interactions worldwide.

There are subsets to the A1 family based on their technological emphasis:
• A1FI - An emphasis on fossil-fuels (Fossil Intensive) (i.e. a higher emissions

scenario)



• A1B - A balanced emphasis on all energy sources (i.e. a medium emissions
scenario)

• A1T - Emphasis on non-fossil energy sources.

What are management catchments and how do they compare to river basin districts?
Why were they chosen as the geography for the updated allowances for peak river
flow?
Management catchments are sub catchments of river basin districts. There are 93
management catchments in England compared to 11 river basin districts used for
peak river flow allowances previously.

They were chosen as the geography to provide the updated peak river flow
allowances because they largely follow hydrological boundaries and provide an
optimal approach to represent of the coverage provided by the 1km grid projections
in Project SC150009. Smaller boundaries risked creating catchments without any
data, and continued use of river basin districts would mask significant variation
between catchments within river basin districts.

Why have some of the allowances changed so much since the 2016 update? Why
so high in some places? Why so low in some places?
One of the main reasons for undertaking Project SC150009 was to develop higher
resolution modelling for a greater number of watercourses was to better understand
variability between catchments within river basin districts that we knew was present,
but did not have the detailed modelling to be able to fully represent in climate change
projections or allowances. Furthermore, the previous allowances were based on
UKCP09 which has been updated with UKCP18. Consequently differences between
the current and new allowances are to be expected.

In summary any differences in allowances are likely to be due to a combination of:
1. Peaks and troughs in catchment responsiveness being revealed behind the

current river basin district averages by the new high resolution modelling.
While precipitation is a major driver of river flows, other climatic and non-
climatic factors (including catchment characteristics) are also important,
explaining why there is variation in responsiveness between and within
catchments.

2. Changes in rainfall projections in UKCP18 compared to UKCP09 (UKCP18
found the west of the UK to be wetter than in UKCP09).

3. Using a different emissions scenario – the new allowances are based solely
on a high emissions scenario (equivalent), while the previous allowances use
the medium emissions scenario at the central and higher central and the high
emissions scenario at the upper end.

4. The upper end for the new allowances is based on the 95th percentile, the
current upper end allowances are based on the 90th percentile.

Why has there been a change in focus from using the range of allowances to greater
focus on just using the central allowance?
UKCP18 provided us with a greater appreciation of how emissions scenarios (called
‘RCPs’) relate to global temperature increases. A 4oC increase by 2100 is
approximately equivalent to the 50th percentile (central allowance) of RCP8.5 (the
emissions scenario we have used for the central, higher central and upper end in the



draft updated allowances). So, there is a reasonable case to focus more on use of
the central allowance with the upper end used more like an H++ allowance to reflect
credible maximum scenarios.

How can some allowances be negative? How does this affect allowances used for
flood risk assessments?
For some management catchments the allowances are much lower than previously
and in a few rare cases they are negative.

We know that as a result of climate change, sea level will rise (and continue to rise
beyond the end of the century). We also know that rainfall patterns will change, with
more rain overall and more wet days in winter, and less rain overall and fewer wet
days in summer. Regardless of the season, rainfall intensity will increase as
temperatures rise, and short-duration and extreme rainstorms will become even
more intense. Therefore, we also expect pluvial/surface water flooding to increase as
a result of climate change.

The link between changing rainfall patterns and fluvial flooding is less simple. While
precipitation is a major driver of river flows, air temperature, potential
evaporation/evapotranspiration and other non-climatic factors are also important.

Project SC150009 has attempted to understand how different catchment
characteristics will respond to these climatic changes to come up with future peak
flows. New and emerging research on the links between rainfall intensity and fluvial
flood risk has identified antecedent soil moisture as key to this relationship, with
suggestions that in some locations (particularly in more arid climates), fluvial flooding
does not always increase (and may actually decrease) as rainfall intensity increases.

Regardless of future changes, we still have to plan for current day risks, so where
the % allowance is a minus, use of the current day models will apply and it is not
appropriate to plan for decreased flood risk.

In locations where new local allowances have changed, are recent new
developments under or over resilient?
When deciding on resilience design standards within our planning advice, we can
only use the best information available at the time of design. As our understanding of
climate change and modelling processes improves, our previous understanding
about what we needed to ensure resilience will also change. However, in many
locations the allowances will be similar (within 10% either way) and thus changes in
resilience standards will not be an issue.

For those few areas where allowances have increased significantly, recent
developments will be considered to be resilient to future flood risk for several
decades to come, giving us time to adapt to longer term risk as necessary. Where
allowances have decreased significantly, additional built in resilience will help ensure
infrastructure and development is protected against more extreme flood events (than
1 in 100 plus CC), and to longer term CC (beyond a 100 year lifetime).


