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“Once in a lifetime” floods in England since 2000 

Southern and Northern England, 

Autumn 2000 Yalding, January 2003 

Boscastle, 

August 

2004 

Carlisle, 

January 

2005 

Southern, Western and Northern England, 

Summer 2007 
Morpeth, 2008 

Cumbria, 

November 

2009 

Cornwall, 

November 2010 

Across England, 

2012 East coast tidal surge, 

December 2013 

South-West & Southern England, 

Winter 2013/14 

Northern England 

December 2015 
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‘Black swan’ extreme rainfall events are more 
likely than previously thought 

Source: HMG (2016) National Flood Resilience Review 

 

Black dots: observed monthly totals for 1980 to 2014 

Red dots: modelled monthly totals; filled-in if rainfall total would be a new record.  

Met Office simulation of extreme monthly rainfall totals in the current climate 
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There has been no warming for a decade 
or more…? 

Source: skepticalscience.com 
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2016 is extremely likely to be the warmest year on 
record, the third record warmest year in a row 

Source: Met Office, NASA, NOAA 

Global average surface temperature 
above pre-industrial 
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Glacier mass 

Global average sea level Upper ocean heat content 

Summer arctic sea ice extent 

Global indicators of climate change 

Record high in 

2015 

Rising at 

>3mm per year 

Record low in 2012, 

second lowest 2016 
31 straight years 

of net losses 

Source: NOAA Climate.gov (2015) 
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Only greenhouse gases from human activity can 
explain the observed warming trend 

Source: Met Office (HadCRUT4), NOAA (Mauna Loa observatory), SILSO Royal Observatory of Belgium 
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UK land and sea surface temperatures have 
warmed by ~1oC, record highs for both in 2014 

Source: Met Office (2016) State of the UK Climate 2015 

1oC 
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Heavy rainfall is on the increase, particularly in 
western and northern UK areas 

Number of days per year on which UK average rainfall exceeds 
9.5mm (95th percentile) and 14mm (99th percentile) 

Source: Met Office (2016) State of the UK Climate 2015 
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UK average sea level has risen by 15cm since 1900 

UK sea-level index using sea-level data from 
Aberdeen, North Shields, Sheerness, Newlyn and Liverpool 

15cm 

Source: Met Office (2016) State of the UK Climate 2015 



13 Source: (a) NOAA/NCDC, (b) IPCC Fifth Assessment 

15cm 

20cm 

Lag in the Earth’s climate system means the majority 
of impacts from historic warming are yet to come 

• The last century’s amount of sea level rise set 
to be repeated in the next 30-40 years 
 

• Largely regardless of future 
greenhouse gas emissions 
 

• Overall a meter of sea level rise by 
2100 is plausible 
 

• More depending on rate of Greenland and 
Antarctic ice sheet melt 



Layered precipitable water 

imagery 

National Weather Service 

Ocean Prediction Center  5 December 2015 

Atmospheric rivers are linked with winter flooding in England: 
• More likely with climate change 
• Can hold more moisture in a warmer atmosphere 
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THE PARIS 
AGREEMENT 
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After 21 years of negotiation, a legally-binding, 
global deal to avoid dangerous climate change 

A global deal 

– Agreed by 195 countries (Kyoto Protocol: 37) 

New long-term goals 

– To achieve “well below 2oC”, and “pursue efforts” to achieve 1.5oC 

– Recognition that emissions need to peak soon and then reduce quickly to net zero in 
the second half of the century to avoid further warming 

Five-year review and ratchet process 

– Legal obligation to produce new Nationally Determined Contributions every five 
years, which must step up in ambition over time 

– A “global stocktake” every five years, the first in 2023 

– 2018 the first milestone, with an updated IPCC report focusing on the science and 
economics of achieving 1.5oC 

Measurement and verification 

– Standardised reporting of emissions and tracking of progress 

Climate change finance 

– US$ 100 billion per year by 2020 
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2010 emissions 

International aviation                    
& shipping 

 
UK non-CO2 GHGs 

Other CO2 

Industry (heat &          
industrial processes) 

 
Residential &         

commercial heating 

 
Domestic transport 

 
 
 

Electricity generation 
 
 
 
 
 
 
 

2050 objective  

160 MtCO2e 

 

628 MtCO2e 

75% cut  

(= 80% vs. 

1990) 

The scale of the UK challenge 
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Electricity 

Buildings 

Transport 

Industry 

Non-CO2 

Aviation & 
shipping 

Further expansion and decarbonise 
mid-merit/peak 

Low-carbon electrified heat 
Commercial Residential Hard-to-treat 

Roll out low-carbon vehicles 
to fleet 

More on-farm measures, F-gases, 
reduce waste and diet impact? 

Efficiency 

Decarbonise baseload 

EV penetration up; 
Early H2 adoption 

Efficiency 

CCS, electrification and other fuel 
switching? Product substitution? 

Efficiency 

Efficiency on farms, divert 
waste from landfill 

Operational measures, new plane/ship efficiency, whilst demand 
grows (though possibly constrained) 

Potential pathways to 80% reduction – need to move 
from efficiency gains to transformational change 

2010s 2020s 2030s 2040s 
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Remaining within 2oC increasingly unlikely. 
Now passing the point at which 2oC remains possible 
without negative emissions technologies 

Source: Gütschow et al. (2015), Climate Action Tracker 

Projections of global temperature increase under various policy scenarios 
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UK CCRA 2017: Projections of UK flood risk 

“Enhanced whole-system” adaptation will be needed to manage a 2°C rise in global temps 

Increasing UK flood risk inevitable with a 4°C rise in global temperatures 

Coastal defence structures in England will become highly vulnerable to failure as sea levels rise 

 

Assumes: 
- Current levels of 

adaptation  continue 
(ie. current policies and 
investment levels rise 
with inflation) 
 

- No new development in 
the floodplain 

Source: Sayers et al. (2015) for the ASC 
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UK CCRA 2017: Plausible high-end (High++) scenarios 

Climate change risk assessments tend to focus on the more likely changes in the climate, 
averaged over extended time periods 

This masks the potential for extreme changes in climate that are important to consider as part 
of long-term adaptation planning 

Hazard ‘Mainsteam’ projection H++ scenario 

Peak river 
flows 

20 to 30% increase in peak river flows 
depending on region 

60 to 120% increase in peak flows 
(up to +290% physically plausible) 

Heavy rainfall 

6 to 58% increase in winter rainfall 

No increase in 
heavy summer rainfall 

(Note: from UKCP09, now considered incorrect) 

70 to 100% increase in winter rainfall 

Up to 500% increase in frequency of 
heavy rainfall 

(both in summer & winter) 

Sea level rise 
50 to 100cm of sea level rise 

by 2100 
93 to 190cm of sea level rise 

by 2100 

Source: Met Office et al. (2015) for the ASC 
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Impact of sea level rise on vulnerable defences and the 
extent of the coastal floodplain 

Black lines: vulnerable defences 
  

The Wash 
Red lines: vulnerable defences 
White areas: below current sea level 
 

Inundation depth in a 1:200 tidal surge:        meters 
                meters 

Source: Sayers et al. (2015) for the ASC 
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PROGRESS ON FLOOD RISK 
MANAGEMENT 
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“Winning the war” against climate change - 
the six-year investment plan  

Sustained investment over six years: 

– £2,300 million capital grants 

– £345 million external contributions 

– £230 million efficiencies reinvested 

– £180 million in RFCC levies 

£30 billion economic benefits from the 1,400 schemes being taken forward 

Outcomes by 2021: 

– Over 300,000 households better protected 

– 170,000 hectares of agricultural land 

– 205 miles of railway, 340 miles of roads, four airports 

Five per cent net reduction in flood risk by 2021 

Plus extra £700 million announced in Budget 2016, following winter flooding 

 
Source: Defra (2014) Reducing the risks of flooding and coastal erosion: an investment plan 
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Extra spending post 2015/16
winter storms

Extra spending post 2013/14
winter storms

External contributions

RFCC Local Levy

Revenue grants to EA from
2020/21 (2019/20 budget
assumed)
Revenue grants to EA
(announced)

Capital grants to EA
(announced)

More money in the system than ever before, but 
investment will have to keep pace with increasing risks 

Source: ASC analysis of Environment Agency Long-Term Investment Scenarios (2014) 

National spending on FCERM in England, 2010/11 to 2020/21 
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Best case scenario: ~40-60,000 more properties at high 
flood risk in the 2060s than today 

Source: Environment Agency, Long-Term Investment Scenarios, 2014 

Properties at risk in the 2060s, with and without resilience measures 
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RED 

AMBER 

GREEN 

RED AMBER GREEN 

• Heat-related health impacts 

• Fertility of agricultural soils 

• Ecological condition of the farmed 

countryside 

• Water demand in the built environment 

• Climatic suitability of tree species 

• Ecological condition of coastal habitats 

• Resilience of energy networks to extreme 

weather 

• Water demand by agriculture 

• Coherence of ecological networks 

• Flooding of agricultural land 

• Business impacts from extreme 

weather 

• Business supply chain interruptions 

• Infrastructure interdependencies 

 

• Ecological condition of terrestrial habitats, 

water bodies & marine environment 

• Extent of priority natural habitats 

• Agriculture & forestry: 

innovation/knowledge transfer 

• Community-scale flood alleviation 

• Development in flood risk areas 

• Resilience of infrastructure services: 

including public water supply, road and rail 

networks 

• Design and location of new infrastructure 

• Cold-related health impacts 

• Business opportunities from climate change 

• Ecological condition of wetland habitats 

• Surface water flood management 

• Public understanding of climate 

risks 

• None • Water demand by industry 

• Residual flood risk to existing 

properties 

Is progress 
being made in 

managing 
vulnerability? 

Is there a plan? 

Source: ASC (2015) Progress in preparing for climate change 

ASC Report to Parliament: 
Climate change vulnerabilities are increasing in six specific 
areas, with mixed evidence in the majority of other areas 
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ASC Report to Parliament: 
Key recommendations on flood risk management 

Residual flood risk to existing properties: 

– Develop a strategy to address the increasing number of properties in areas of 
high flood risk, making full use of Flood Re 

– Flood Re Ltd’s transition plan should include clear proposals for promoting flood 
risk alleviation amongst high risk households 

Promoting SuDS and surface water flood management: 

– Remove the automatic right to connect new development to sewers 

– Develop an action plan to improve local flood risk management arrangements 

– Make water companies statutory consultees on planning applications with 
drainage implications, monitor effectiveness of SuDS policy 

– Ofwat should report on SuDS implementation by water companies 

 

 

Source: ASC (2015) Progress in preparing for climate change 
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Aim of the national FCERM strategy 

 

The overall aim of the strategy 
is to ensure the risk of flooding 
and coastal erosion is properly 

managed by using the full 
range of options in a 

co-ordinated way. 

Defra (2011) 

Source: Defra/EA (2011) National flood and coastal erosion risk management strategy for England 



30 

 
 
Adaptation Sub-Committee 
 
www.theccc.org.uk 
 
Email: daniel.johns@theccc.gsi.gov.uk  
 
 
 
 
   @theCCCuk 
   
   @DanielJ88 
 
 
 

http://www.theccc.org.uk/
mailto:daniel.johns@theccc.gsi.gov.uk

