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Cities and Ecosystem Services

 A majority of the Earth’s people now live in urban 
areas.
 Intact and local ecosystem services may be critical for 

urban quality of life.
 Conservation ethics and attitudes towards nature will 

increasingly derive from urban experiences of nature.



Trans-boundary Effects

Figure 1. The difference between locally and globally warranted costs of ecosystem 
service provision



Ecosystem Services at Different Scales
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Gatun Lake Level





Mean 
Rain - 20% - 40%

Current LULC

1st wet season 1 0.41 0

2nd wet season
(mean rain) 1 0.93 0.78

Madden 
capacity 68% 45% 20%

Alternative
LULC

1st wet season 1 0.53 0.03

2nd wet season
(mean rain) 1 1 1

Madden 
capacity 37% 23% 10%

Gatun hydro-production index



Forest versus grassland

 Local Interest
 Forest increases water to 

Madden Lake (available for 
other uses)

 Forest allows access to 
fuelwood and non-timber 
forest products

 Grassland increases 
production of hydro-power

 Grassland can be used for 
grazing or extensive 
agriculture

 Global interest
 Forest reduces 

vulnerability of shortfalls 
if rainfall declines by 
20%

 Grassland reduces 
vulnerability of shortfalls 
if rainfall declines by 
40%

 Forest stores more 
carbon for climate 
regulation



CRITICAL ECOSYSTEM SERVICES

Clearly we can’t only focus on biodiversity, or 
single services.

 At the same time, it is difficult to simultaneously 
track and manage ALL ecosystem services.

One approach is to identify a handful of 
CRITICAL ecosystem services around which new 
(different) management decisions will be 
made.



CRITICAL ECOSYSTEM SERVICES

Critical ecosystem services should have the 
following characteristics
 There is some likelihood that they can be 

significantly enhanced or degraded in the future 
 (if they are not changing, or can’t be changed, there 

is no impact on the public good)
 Services failing to meet this criterion are not 

necessarily unimportant (e.g., sacred, but 
adequately protected, mountains)—they just 
needn’t occupy the attention of management.



CRITICAL ECOSYSTEM SERVICES

 They are (or should be) valued by 
stakeholders 
 If they are not valued, their enhancement 

or degradation does not alter the public 
good.

 Ecologists need to be particularly 
careful/honest here—not ALL ecosystem 
services are equally important everywhere



CRITICAL ECOSYSTEM SERVICES

 There are no effective/efficient alternatives 
for their provisioning 
 Some ecosystem services have 

technological substitutes (e.g., climate 
regulation); these should be exploited 
when they better serve the public good 
(e.g., equal or better flow of services for 
less money, better distribution of ancillary 
impacts)



Critical Services

CRITICAL ecosystem services are defined 
as those services that are
 Ecologically degraded, degrading, or 

threatened with degradation (but where 
there is some hope of restoration)

 Valued by society (as measured by private or 
public expenditures, scientific understanding 
of importance)

And for which there are no reasonable 
technological substitutes (feasible, 
affordable, etc.)



CAP LTER: Critical Services
 Spring-Fall 06

 Three teams
 Ecologists
 Social Scientists
 Engineers



Ecology Team

 What are the past and projected changes in 
the delivery of each ecosystem service (as 
listed in the MEA)?



Valuation (Social Science) Team

What is the value ascribed to each ecosystem 
service by the local human population, and 
how is that valuation changing over time?
 Based on social surveys, economic valuation, actions 

of local leaders
 Where possible, local valuations of services are 

calculated
 When necessary, valuations from other systems are 

substituted  
 www.evri.ec.gc.ca



Technology Team

Which of the ecosystem services would it be 
technologically and economically feasible to 
replace with human-engineered substitutes?  



CAP Critical Services

At the Central Arizona Phoenix LTER
 Provisioning Services: pharmaceuticals 

(genetic resources), freshwater
 Regulating Services: air quality, climate, 

water
Cultural Services: recreation, ecotourism



CAP: A simple example of trade-offs

 WITHIN the city
 Xeriscape reduces 

water use
 But increases the 

urban heat-island 
effect and 
exacerbates poor air 
quality

 IN THE HINTERLANDS
 The presence of non-

native drought-
tolerant plants in the 
city increases the 
likelihood of invasives
in the desert



Critical Ecosystem Services: An LTER 
Network Comparison

 In May 2007, comparison of 26 LTER sites.
 Most ‘popular’ critical services were

 Recreation and ecotourism (22 of 26 sites)
 Freshwater provisioning (18 of 26 sites)
 Food provisioning (15 of 26 sites)
 Climate regulation and water storage (14 of 26 sites)
 Water regulation (14 of 26 sites)

 ‘Least popular’ critical services
 Ornamental resources (0 sites)
 Pollination (0 sites)
 Pest regulation (1 site)
 Disease regulation (2 sites)
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FOREST & CLIMATE SENSITIVE SITES
• Freshwater provisioning

• Climate regulation
• Water regulation

• Recreation & ecotourism

COASTAL & AQUATIC SITES
• Freshwater provisioning

• Food provisioning
• Water regulation

• Natural hazard regulation
• Recreation & ecotourism

COASTAL SITES
• Food provisioning
• Climate regulation
• Water purification
• Recreation & ecotourism

UNIQUE BIODIVERSITY & 
LIFEWAYS
• Genetic resources
• Food provisioning
• Erosion regulation
• Knowledge systems
• Recreation & ecotourism



Conclusions

When we are managing for urban ecosystem 
services, we must focus on the transboundary
effects as well as within-city effects.

Cities themselves are parts of networks. 
Decisions taken in one city can structure the 
development pathways, and thus larger 
landscapes and ecosystem services, available 
to other cities.
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