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CoSting Nature

Aim:
To step back from the complexities and detail of ongoing site specific
studies on ecosystem services and provide a global assessment of the
geographical variation in ecosystem service provision
and its economic value:
- to hotspot areas of high dependence on particular ecosystems
- to identify areas where protection could secure better services
- as a means of informing the development of payment for
environmental services (PES) schemes
- starting with water and carbon services from protected areas

Collaborative: KCL-UNEP-WCMC



WATER : debate and rules of thumb for the water service benefits of protected areas

Water quantity services

*Protected ecosystems do not necessarily generate more
rainfall than agricultural land uses.

*Protected ecosystems may have higher evapotranspiration
and thus lower water yields

Thus quantity benefits difficult to prove

Water regulation services

*Protected ecosystems do not protect against the most destructive
floods

*For ‘normal’ events they do encourage more subsurface flow and
thus more seasonally regular flow regimes

Likely benefits especially in highly seasonal environments

Water quality services (quantity for a purpose)

*Protected ecosystems encourage infiltration leading to lower soil
erosion and sedimentation

*Unprotected land will tend to have higher inputs of pesticides,
herbicides, fertilisers ...

Clear benefits of PA’s: generation of higher quality water than
non-protected areas



Tracing the impact of protected areas on water

Assumption:

Protected areas provide better (cleaner,
better-regulated) water than human
dominated areas.

As you travel downstream

from the protected areas their
contribution to flow diminishes as
rivers are swamped with water
from non-protected areas.

Populations in the areas of influence
benefit greatly. With strategically

positioned Pas this can be millions of
people

% of water originating in a protected area— WDPA 2009 (Colombia)......

see www.kcl.ac.uk/geodata
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Human Footprint on Water at a point=upstream(3Ppolluting /3 Ptotal)
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The human footprint on water is
concentrated around human
populations (roads, agric, industry,
urban tend to co-locate).

Thus around major cities water
quality could be heavily influenced

Strategic positioning of protected
areas can have positive impacts on
the water supply of urban areas



Colombia has a lot of water but
also high population, extensive
urbanisation and agriculture in
the Andes.

Colombia’s urban water supplies
are thus heavily influenced by
upstream human activity

This necessitates costly
diversion schemes or water
treatment.

Putting a natural PA buffer
between populations and the
mess they create can deliver
clear water quality benefits at
low cost.



The economic value of water falling as rain on protected areas

Mean cost of drinking water to the user for 83 countries is 0.76 USD/m3 (up to 2.61 USD/m3 in some developed
countries). A number of studies indicate willingness to pay double current water costs for improved water
quality from PWS (Manez Costa and Zeller, 2005, Ortega-Pacheco et al. 2009).

Method: We calculate actual human water use by summing the population downstream of each park, assuming
each person consumes the average water use globally (50m3/person/yr), calculating how much of this water is
derived from the PA, multiplying by the global average price (0.76 $/m3) and assigning to the upstream park.
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Result: Parks which produce a lot of water and are also upstream of dense
populations provide a lot of economic value. The most valuable park for water
is Cholistan (PK) — a large park upstream of Karachi (pop. 18 million) in a low

D | rainfall region.

Realisable water value of protected areas (millions of USS/park/yr).

Australia excluded.




Dams : points in the landscape at which water=money

Tropics : land areas draining into dams
by: Leo Saenz

The first georeferenced global database of dams www.kcl.ac.uk/geodata

There are at least 29,000 large dams between 40N and 40S
57% in Asia, 23% in South America. 80% are in China, India, Brazil, South Africa,
Zimbabwe, Mexico

33% of land area between 40S and 40N drains into a dam and this
surface provides important environmental and ecosystem services to
specific companies, who might pay for those services to ensure they
are sustained, passing the cost on to you and me.



Carbon services

Total CO, uptake of ecosystem (carbon service) = carbon stock (carbon
already sequestered and stored) + carbon sequestration (additional net
carbon uptake per year)

Mature forests = high stock, low sequestration (good not to cut and
burn because this will add carbon to the atmosphere but they are not
taking up much carbon annually)

Younger forests = lower carbon stock but greater long term
sequestration than many land uses so less of a carbon injection if cut
and burned. But, if cut and replaced by a less productive cover results in
loss of carbon uptake, accumulating year on year.

Sequestration can be calculated from:

Net primary production NPP = uptake of carbon by photosynthesis minus the autotrophic respiration losses
by vegetation

= S* *fAPAR(NDVI)*e p(T)*CO, fert*(l r)




300

250

200 —

150 —

o0 —

N —

What is the carbon sequestration of the parks?

Method : Sum the sequestered carbon by protected area
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Result: The largest tropical forest parks sequester up to 300 million tonnes of
CO, per year. Parks with the highest carbon sequestration values are either
very large or in tropical forest areas or both. (Equivalent to half of UK annual
emissions offset in a single park!) *based on $7 per tonne

Total carbon sequestration by PA (millions of tonnes C/yr)
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What is the carbon storage of the parks?

Method : sum the carbon storage (year 2000) surfaces of Ruesch et al. (2008)**
by park
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Results : Carbon storage (max 2000 MtC) is an order of magnitude greater
than sequestration (max 300 MtC) but is non-renewable annually, whereas
sequestration is renewable. Parks with high storage are either very large or
within tropical forests or both. *based on $7 per tonne

| Ca rbon Storage (M tonnes C) **.RUGSCh, Aaron, and HoIIy K. Gibbs. 2008. New IPCC Tier1 Global

Biomass Carbon Map For the Year 2000.
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It is different things to different people. The interface changes
for scientists (detailed), policy analysts (less detailed)




































Thank you

Questions?



