
Multifunctional Green-Blue Cities 
MAINSTREAMING GREEN-BLUE INFRASTRUCTURE

WORLD WATER WEEK | TOM ARMOUR | 31.08.2017



©
 S

H
U

T
T

E
R

S
T

O
C

K

…by 2050, 70% will live in cities

* UNITED NATIONS – WORLD URBANISATION PROSPECTS (2010)

SHIBUYA, TOKYO 



Place de la Republique, ParisCLIMATE CHANGE VULNERABILITY MONITOR (2015) - DARA GROUP AND CLIMATE VULNERABLE FORUM
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Climate change is costing the world 
more than $1.2 trillion annually

BANGKOK 2011



Urban heat Drought Urban noise

Loss of urban green Flooding Air pollution

Stress Health crisis Mental health





CITY CHALLENGES



‘Natural or semi-natural networks of green (soil 
covered or vegetated) and blue (water covered) 
spaces and corridors that maintain and enhance 
ecosystem services’

SSMLXL

Definition of green+blue infrastructure

NAUMANN S, DAVIS M, KAPHENGST T, PIETERSE M, RATMENT M (2011) DESIGN, 
IMPLEMENTATION & COST ELEMENTS OF GREEN INFRASTRUCTURE PROJECTS, FINAL 
REPORT TO THE EU COMMISSION (ECOLOGIC INSTITUTE AND GHK CONSULTING)



= Green + blue interconnected 

natural systems that perform 

vital functions

• Climate proofing our cities

• Providing buffers from extreme 

weather 

• Providing healthy, liveable 

environments

• Purifying water, soil and air

GREEN = CITY PARKS, OPEN SPACES, GREEN STREETS, 

URBAN SQUARES & PLAZAS, URBAN WOODLAND, SCRUB 

& HEDGEROWS, NATURAL AREAS, POCKET PARKS, GREEN 

WALLS & ROOFS, PRIVATE GARDENS, AGRICULTURAL 

LAND, ALLOTMENTS BLUE = WATERWAYS, RIVERS, LAKES, 

CANALS, URBAN WETLAND, RAIN GARDENS, PONDS & 

OTHER WATER BODIES



The benefits of urban green + blue infrastructure 

SOURCE: SUMMARY OF GLOBAL RESEARCH ON THE BENEFITS OF 

THE NATURAL ENVIRONMENT - FROM ‘CITIES ALIVE’ - ARUP (2014)

ENVIRONMENTAL BENEFITS ECONOMIC BENEFITS SOCIAL BENEFITS

Improved visual amenity Increased property prices Encouraging physical activity

Enhanced microclimate Increased land values Improving childhood development

Improved air quality Faster property sales Improved mental health

Reduced flood risk Encouraging inward investment Faster hospital recovery rates

Better water/ soil quality Reducing building energy costs Lowering stress

Water storage and reuse Faster planning permission Improved workplace productivity

Improved biodiversity Improving areas for tourism Increasing social cohesion

Reducing ambient noise Lowering healthcare costs Reducing crime



High performance infrastructure in urban areas



EXETER UNIVERSITY HEALTH 

RESEARCH – 5,000 

HOUSEHOLDS OVER 17 YEARS

‘Contact with nature lowers stress 
levels & improves life satisfaction’

*‘PEOPLE IN GREENER 
AREAS REPORTED 
LOWER LEVELS OF 
STRESS AND HIGHER 
DEGREES OF LIFE 
SATISFACTION’

*



PUGH T, MACKENZIE A, WYATT J, HEWITT C, ‘EFFECTS OF GREEN 

INFRASTRUCTURE FOR IMPROVEMENT OF AIR QUALITY IN URBAN 

STREET CANYONS – ENVIRONMENT, SCIENCE + TECHNOLOGY (2012)

‘Urban green cleans the environment’ 

‘GREEN STREETS CAN 
CUT POLLUTION BY 30%’

)

*



FORESTRY COMMISSION UK (2010) ‘THE CASE FOR 
TREES IN DEVELOPMENT AND THE URBAN 
ENVIRONMENT’

‘A green environment 
stimulates better physical health’

*RESIDENTS IN GREEN 
ENVIRONMENTS WERE 
3.3 TIMES MORE LIKELY 
TO TAKE FREQUENT 
PHYSICAL EXERCISE’

*



THOMAS AM, PUGH A, MACKENZIE R, WHYATT JD, (2012) 

‘EFFECTIVENESS OF GREEN INFRASTRUCTURE’ 

(LANCASTER ENVIRONMENT CENTRE)

Canopy cover creates better 
microclimates, shelter & shade*

‘SURFACE TEMPERATURE 
REDUCED BY 13°C 
UNDER A MATURE TREE 
CANOPY’

*



HERRERA ENVIRONMENTAL CONSULTANTS 

(2008) ‘THE EFFECTS  OF  TREES ON STORM 

WATER RUNOFF

Urban wetland, permeable surfaces 
provide flood resilience*

‘URBAN GREEN CAN 
SLOW DOWN & REDUCE 
STORM WATER RUNOFF 
BY 4 TO 8%’

*



PHILADELPHIA GREEN CITY CLEAN WATERS INITIATIVE



LONDON INFRASTRUCTURE PLAN 2050 | ALL LONDON GREEN GRID 



CHEONGGYECHEON RIVER, SEOUL
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The city as ‘blue gym’



Copenhagen ‘Cloudburst Project’

£610m =  cost of rectifying a 
single flood event in 2011

£410m =  cost of implementing 
sustainable drainage project

SOURCE: LONDON INFRASTRUCTURE PLAN 2015 | 

LANDSCAPE INSTITUTE POSITION PAPER ON GREEN 

INFRASTRUCTURE (2012)
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Urban blue can often be cheaper 
than traditional solutions




