
Natural Defences 

for Flooding
DO WE NEED TO ENGINEER OUR WAY OUT OF EVERYTHING?



UK – Winter 2020

• Rhondda Cynon Taf one of the 

worst hit regions of the UK

• >600 households affected

• >600 Business affected

• 7 bridges damaged

• Council – bill for >£30mill

• Storms Dennis, Ciara and Jorge in 

quick succession

• On 16th Feb - The Environment 

Agency issued 347 flood alerts, 

282 flood warnings, the highest on 

record – followed by 7 severe 

flood warnings in England.



Wettest February on record and 5th 

wettest Winter

February 2020 has been the wettest February on

record for UK, England, Wales and Northern Ireland,

and the second wettest (behind February 1990) for

Scotland. It has also been the fifth wettest of any

calendar month in a series from 1862 behind only

October 1903 (227mm), December 2015 (217mm),

November 2009 (215mm), and December 1929

(213mm) (Met Office, 2020)



And what of future predictions?

“Extremely wet days during UK winters are currently 

up by around 15% compared with previous 

decades,” said Dann Mitchell of Bristol University’s 

Cabot Institute for the Environment. “Wetter future 

winters is a consistent projection with some 

predicting a 30% to 35% increase in rain by 2070. Our 

government and town planners need to invest 

significantly in UK flood defences.”



Are we prepared for that?

“We are simply not prepared for the flooding coming

our way in future,” said Prof Hannah Cloke, of

Reading University. “We need to carry out a

complete overhaul of our defences and be

prepared to spend a lot more on them over a longer

period of time.”



Current Strategy Against Flooding

• Better early warning systems

• Modify homes to withstand floods

• Construct building above flood levels

• Install more flood barriers

• Tackle Climate Change

• Increase spending on flood defences

• Protect wetlands and plant trees 

strategically

• Restore rivers to their natural courses

• Introduce water storage areas

• Improve soil conditions



Welsh Government: new strategic 

approach

 National Strategy for Flood and Coastal Erosion Risk Management

 The Wales Flood Map

 Between 2016 and 2021 - £390 mill invested

 Further £4.4mill for recent flood damage

 National Strategy to incorporate Welsh legislation on the 

environment, wellbeing and sustainable drainage



Skewen, January 2021 - minewater

• 80 properties evacuated in Skewen –

underground mineshaft

• Risk assessment in Wales reveals 300 coal 

tips classed as “high risk”

• Seventy are in Caerphilly, 64 in Rhondda 

Cynon Taf, 59 in Merthyr Tydfil, 42 in 

Bridgend, 35 in Neath Port Talbot, 16 in 

Blaenau Gwent and eight in Swansea.



Tylorstown, Rhondda (2020)

Brings back horrific memories of Aberfan



• Overview 

of Flood 

Water Mgt

(EA, 2019)

































Peat cutting for fuel

 No specific laws to prohibit such 

measures

 EU Habitats and Irish legislation 

banning the practice

 53 bogs in Ireland designated as 

SACs

 40% Ireland’s bogs destroyed 

between 1995 and 2012 alone 

(Flemming, 2013)



UK’s Current Peatland Health

• At least 80 per cent of UK peatlands are damaged by 

drainage, heavy grazing, regular burning, cultivation, 

forestry or other management.

• It can take over 1000yrs to generate 1m of peat

• 28 mil tonnes C stored in Lake District alone

• 5% loss of UK peat soils = annual man-made C emissions



UK’s Current Peatland Health

• 70% UK’s drinking water is sourced from upland 

catchments

• Sphagnum is a good filter of water

• Sediment contamination from damaged peatlands –

extra cost to water companies – tax payer

(Cumbria Wildlife Trust, 2017)



Peatlands cover 12% of the UK and 

their restoration has never been a more 

pressing issue - unfortunately, 80% are 

in a poor condition because they’ve 

been drained of water or damaged by 

extraction. 

The IUCN UK Peatland Programme has issued a call for one million hectares, a 

third of UK peatlands, to be in good condition or under restoration 

management by 2020.

PEATLANDS



Given this 2020 deadline – how close to meeting the IUCN 

2020 target of having 1 mill hectares in good condition?  -

Further research……..



Types of peatland:

• Blanket Bog

• Lowland raised mire

• Valley mire



Analogy used by IUCN (2016) is that of a patient arriving at 

A&E:

1. Assess the patient

2. Stabilise condition

3. Long-term healing & recovery plan



STEPS TO PEAT 

RESTORATION

• Re-establishment of typical 

peatland plant cover 

• Hydrological regime 

• Collecting donor seeds, vegetation



The textbook mechanical way
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Stabilisation is the over-riding priority to prevent 

further erosion of peat and greenhouse gas emissions

Raise water table  

Exclude oxygen and prevent decomposition 

Repair vegetation layer 

As long as there is water loss and the system lacks a peat-

forming vegetation, the peat bog has not been stabilised 

and its condition will continue to deteriorate



Recovery Phase

 The fundamental process of recovery is performed by the 

peatland system itself. 

 Restoration management should therefore be focused -

enabling the recovery process to occur speedily cost effective

 Concept of time

 Pressure to see results by funding body



The lost Archives

 Peat restoration is important for 
environmental reasons but what of 
anthropology and history?

 Plant, insect and microbial remnants in peat 
– historical record of landscape changes

 How past natural systems responded to 
climate changes





MoorLIFE 2020 Project

 Stabilising and revegetating 95 square km of bare peat 

 Installing 15,000 mini-dams in drainage channels to help rewet 
the blanket bog

 Tackling areas of over-dominant plant species, like heather, 

 Planting approximately 1.7 million plug plants of sphagnum 
moss

 Controlling invasive species, like rhododendron and sitka 
spruce

 Working with land managers to share best practice



Peak District National Park – reintroduction of sphagnum mosses

• The £1.25 million investment from various 

Natural England and the EU LIFE 

programme through the partnership’s 

MoorLIFE 2020 project.

“Sphagnum mosses are amazing plants that are able to 

hold between 10 and 20 times their weight in 

water……….play a major role in keeping water on the 

hills for longer, reducing the risk of wildfires and of 

flooding downstream”. (Buckler, 2016)



FLOOD PREVENTION

 Water running over 

Sphagnum on blanket 

peatlands moves much more 

slowly (iCASP, 2008; IUCN, 

2019)

 Water movement dominated 

by flow close to the surface

 Sediment released from bare 

peat strongly influences 

peatland stream ecosystems 

affecting both their 

biodiversity and functioning. 



Making Space for Water 

Project

 Defra funded

 Project to monitor local flood risk on the 
Kinder Scout plateau

 Project 2012-2015

 Monitored:

 Rainfall volumes in mini catchments

 Volume flowing out of catchments

 Height of water table below surface

 Quantity of peat and carbon 
washed away

 Colour of water

 Control plot left



Kinder Catchment Monitoring 

Project, 2015

 peat accumulation or water pooling 

associated with 95% of gully blocks

 upstream vegetation establishment 

associated with 94% of gully blocks

 ‘nurse’ grasses dominating 

vegetation cover

 mosses and Lichens cover increased 

significantly

 39 new locations of either single 

plants or carpets of sphagnum

 bare peat was reduced by 75% 

where work was carried out

 gradual rise in the water table, and 

reduced water flow after heavy rain

(MoorLIFE Project; 2015; IUCN, 2019)



Research on the effect of Peat 

Pipes (current PhD)



Peat Pipes…. tbc

 Underground channel – a 

conduit for water beneath 

the peat

 How?

 Why?

 What effect on the 

peatlands

 Finding them is a challenge



CARBON SINK

 Peatlands – largest store of carbon in UK

 Bare peat has the potential to lose more than 500 tonnes of 

carbon per square kilometre, per year. 


