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CONNECTIONS ?

“... distinct lack of clarity around the responsibilities of the relevant organisations.”
(Sir Michael Pitt, Learning from the 2007 Floods.)



FLOODING

WATER SHORTAGES

SEWAGE DISCHARGES

STORMWATER RUNOFF

£3bn insurance cost of 2007 floods

Water extraction licences being cut

London EU fines up to £620,000 PER DAY

Heavy Metals, hydrocarbons, VOC's...

AIR POLLUTION

ENERGY CONSUMPTION

URBAN HEAT ISLAND

TRAFFIC

ROAD SAFETY

50,000 early deaths per year in UK

Greenhouse gas emissions. 80% by 2050...

2003 : 30,000 deaths across Europe

Slowest reductions in energy use

<2% cycle to school. Even US Average = 11%

EFFECTS OF URBANISATION

BIODIVERSITY

HEALTH

More extinctions in 200 years than previous 65m

UK Obesity costs £2.5bn pa
Physical inactivity £8.2bn pa



PORTLAND, OREGON

CHICAGO

'Green Streets' - SUDS components as traffic calming, cycle 
separation...

Urban Forest. Green Roofs Programme. 888 tons of air pollution 
removed by street trees each year.

Energy Savings – Heating & Cooling

UHIE reductions

Air Pollution reductions

Increased biodiversity

Jobs creation
PHILADELPHIA

MALMO

COPENHAGEN

'Green City, Clean Waters' - 4000 acres of SUDS measures to 
infiltrate 50% of rainfall

Augustenborg – 80% rainfall evapotranspired. Total energy 
reduced by 25%.

Ørestad - 3 string drainage and rainwater system, CHP district 

Carbon sequestration

Recreational & amenity space

Transportation improvements

Climate moderation

River quality & Watershed health

GREEN INFRASTRUCTURE - BENEFITS

BERLIN

Ørestad - 3 string drainage and rainwater system, CHP district 
heating, cycle and transport infrastructure built along 10km canals.

Potsdamer Platz – Zero Discharge Zone. Max 1% rainfall reaches 
sewer network. Rainwater harvested.

Liveability

Bicycle & pedestrian safety

Health

More discretionary income → local businesses



GREEN ROOFS

FILTER STRIPS

TRENCHES

SWALES

BIORETENTION FILTERS

SAND FILTERS

INFILTRATION BASINS

DETENTION BASINS

PONDS

VEGETATED SUDS COMPONENTS

PONDS

WETLANDS



FLOOD REDUCTION

STORMWATER QUALITY

INTERCEPTION

EVAPOTRANSPIRATION

PHYTOREMEDIATION
BIORETENTION
BIOFILTRATION

Broadleaf trees ~ 9-25%
Grasses ~ 14-19%

Summer ~ 70- 80%
Winter ~ 10-35%

TSS 95%
Heavy metals 90%
Hydrocarbons 90%
Phosphorus 80%

AIR POLLUTION

AIR COOLING

PHYTOREMEDIATION

EVAPOTRANSPIRATION

Phosphorus 80%
Nitrogen 90%

O3 13.4%
SO2 14.1%
CO 0.05%
PM10 9.9%
NO2 6.3%

~ 4.15kWh/m2/yr
2275kJ per litre

VSUDS PERFORMANCE

CARBON SEQUESTRATION

2275kJ per litre

1 tree ~ 10 kg C pa
Green roof 0.4kg C pa
Pond 5kg C pa
Urban storage 1.6-3.16kg C overall



BIODIVERSITY

ROAD SAFETY

HEALTH & WELL-BEING
ObesityObesity
Inactivity
Heart attacks
Diabetes
Colon cancer
Fracture of femur
Longer lifespan

Inclusion
Access
Integration
Social cohesion

FURTHER GI BENEFITS

Social cohesion

CRIME Toronto Green Roof Bye-Law : “Green roofs on all classes of new buildings, 
and 50% green roof coverage on multi-unit residences over six stories, 
schools, non-profit housing, commercial and industrial buildings
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