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Five volumes of working group assessment 
reports, which were published which were 
published on 19 January by the Millennium 
Ecosystem Assessment (MA) [Millennium 
Ecosystem Assessment, 2 0 0 6 ] , synthesize sci
entific data on the consequences of ecosys
tem change for human well-being as well as 
options for responding to those changes. 

The MA is an international work program 
modeled after the Intergovernmental Panel 
on Climate Change. It was launched by U.N. 
Secretary-General Kofi Annan in June 2001 
and completed in March 2005. More than 
1300 authors from 95 countries have partici
pated in preparation of the peer reviewed 
assessment. 

The reports cover conditions and trends, 
scenarios, responses, and sub-global assess
ments of ecosystem services for human well-
being (i.e., the benefits people obtain from 
ecosystems) .These benefits include provi
sioning services, such as food and timber, 
and regulating services, such as flood control 
and nutrient cycling. Among regulating ser
vices, the assessment considers climate regu
lation, which is based on the ability of eco
systems to influence local, regional, and 
global climate through different biophysical 
and biogeochemical mechanisms, and which 
therefore affect human well-being [House et 
al., 2 0 0 6 ] . S o m e aspects of the assessment 
are important for the geophysical community. 

The assessment's conceptual framework 
rests on several pillars: ( 1 ) the analysis of 
drivers of ecosystem changes, with a focus 
on human actions; ( 2 ) the identification and 
evaluation of ecosystem services that affect 
human well-being; and (3 ) the assessment of 
trade-offs between different services when 
promoting one service reduces the supply of 
another service [Millennium Ecosystem 
Assessment, 2 0 0 3 ] . 

Using this methodological basis, the MA 
addresses the following key questions: 
(1 ) How have changes in ecosystem services 
affected human well-being in the past? 

(2 ) How will ecosystem changes affect peo
ple in future decades? (3 ) What response 
options might be adopted at local, national, 
or global scales to improve ecosystem man
agement and thereby contribute to human 
well-being and the alleviation of poverty? 

The assessment applies an integrated 
systems approach to evaluate trade-offs 
between different ecosystem services incurred 
as a result of alternative strategies and 
courses of action, and the impact of these 
trade-offs on enhancing human well-being. 

The MA also examines the unintentional 
trade-offs that society makes to satisfy growing 
demands for food, water, timber, and other 
goods. One example of these unintentional 
trade-offs is that gains in food production 
and water use over the last decades have 
been made at the expense of other ecosys
tem services. 

Clearing a forest for cropland enhances 
the ability to obtain food (provisioning eco
system service) , but it decreases carbon 
sequestration, flood mitigation, and biodiver
sity services (regulating ecosystem services) 
provided by that forest. Likewise, rice pad
dies provide food, but they release methane 
to the atmosphere. Many of the trade-offs 
occur over long distances (e.g., climate tele-
connections, or interactions between remote 
regions) or over long time periods (e.g., the 
buildup of greenhouse gases in the atmo
sphere) . The reports challenge scientists to 
identify and quantify these trade-offs to pro
vide a sound basis for decision-making. 

The assessment's concept broadens the 
conventional geophysical view of the bio
sphere's role in the climate system as a mod
ifier of water, heat, air momentum, gases, and 
aerosol fluxes. Although this view has led to 
significant progress in understanding bio
physical and b iogeochemical mechanisms 
responsible for climate-ecosystem feedbacks, 
it is not exactly focused on benefits people 
obtain from ecosystems, i.e., ecosystem ser
vices. 

A chal lenge is to define and evaluate ser
vices that ecosystems provide to humans, 

particularly with respect to climate regula
tion. For example, ecosystems cool the cli
mate system by serving as a sink for green
house gases, such as carbon dioxide (carbon 
sequestration, or a cooling service) , but they 
are also a source of some other greenhouse 
gases, such as methane. By transpiring water 
during the day, plants contribute to enhanced 
air humidity near the ground that may pro
tect it from the night frost (a warming ser
v i ce ) . By pumping water from the soil to the 
atmosphere, terrestrial plants contribute sub
stantially to water maintenance within the 
atmosphere and formation of clouds and 
precipitation, especially within continental 
interiors (a water recycling service) . 

Also, ecosystems affect atmospheric chem
istry by contributing to the cycle of the 
hydroxyl radical, which plays a role as atmo
spheric detergent (atmospheric cleansing ser
v ice ) by, for example, reducing the concen
tration of the greenhouse gas methane in 
the atmosphere. 

Previously, ecosystem services were con
sidered mainly in relation to food produc
tion, and the emphasis was placed on maxi
mizing human benefits of this one service. 
More recently, biodiversity and the recre
ational/aesthetic importance of ecosystems 
have b e c o m e more prevalent. The assess
ment systematically considers all benefits 
humans receive from ecosystems, and it 
begins to evaluate trade-offs among these 
services. 
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