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Summary

Sustainability covers a wide spectrum of issues. One of the important issues is that of
the time-horizon, that is, our present behavior being determined by our anticipation of
how this behavior will affect future society. Equity between the present and future
generations is a critical theme in sustainability.

Anthropogenic climate change is one issue on the time-horizon. Climate modeling is a
tool that links the present time and future time, although it is effectively limited to
climate change, mainly induced by human activity. The principles are based on physical
conservation laws, which are considered to be reliable; however as our knowledge of
the Earth’s climate is limited and there are many unknown factors and parameters, the
reliability of the results given by climate models is limited. Therefore, it is critical to
find a way in which information with limited accuracy can be used to solve real
problems.

Climate models play another role in sustainability. When we take action towards
tackling a real problem, there are many stake-holders with different interests and values.
Agreement between these stake-holders has to be made through a democratic process.
For this purpose, we need to share facts, and these facts should be the starting point for
the discussion. One set of facts is the observational data on phenomena occurring
around the Earth both at present and in the past. Information on future climate change,
which can be given by climate modeling, is also a fact that we have to share.

Thus, the role of a climate model in sustainability is (1) to form a bridge between the
interests of the present generation and the impact these interests have on future
generations, and (2) to provide a common base to make agreements in society toward a
future sustainable society.
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1. Introduction

Recently, the Intergovernmental Panel for Climate Change (IPCC) published the 4-th
Assessment Report (AR4) which announced that “Most of the observed increase in
global average temperatures since the mid-20th century is very likely due to the
observed increase in anthropogenic GHG concentrations. It is likely that there has been
significant anthropogenic warming over the past 50 years averaged over each continent
(except Antarctica) “(IPCC, 2008). These findings have accelerated the movement
towards tackling global warming. To do this, it has been proposed that an optimal mix
of adaptation and mitigation technologies is desirable. However, global warming is not
the only issue we are currently facing. There remain many issues to which our social
and financial resources should be allocated, and there are many stakeholders, whose
interests often contradict each other. Therefore, it is very important to form a consensus
among the various stake-holders in each particular area. In order to achieve this goal, it
is critical to share knowledge such as observational data, and scientific and
technological findings. In particular, since people have different views, society has to
have a common perception about the future, i.e., what will happen in the future.

One of the essential aspects of sustainability is equity between generations, that is,
equity between us and our children and grandchildren. In order to consider equity
between generations, it is essential to relate present values to future ones. All aspects of
a future society cannot be estimated through knowledge obtained at present, but some
part of the future environment can be estimated from present day knowledge. One
example is the global warming issue. At this time, climate modeling is playing a very
important role. The global warming issue is not a problem which has a serious impact
on the present generation, but the problem will have a serious impact on future
generations. Therefore, we have to consider this issue along the time-axis. In other
words, it is impossible to make a reasonable or optimal decision without a reasonable
and reliable future projection. I wish to emphasize that reasonable and reliable
information about the future climate can be obtained by using climate modeling. Here, it
should be noted that climate models have been developed based on scientific knowledge,
which has been accumulated by the efforts of scientists. This is the only reasonable way
to obtain knowledge about the future. However, as our skill in foreseeing the future is
limited, it is critical to pay attention to the limitations of climate modeling.

It is often said that global warming is the first issue where science and policy sit
together at the same table. But even so a large gap remains between the two. Scientists
can give politicians their scientific understanding of a topic, but those who make
policies need information which is relevant. Usually policy makers request more
information than science can provide. Then, the question arises as to whether science is
unhelpful for making political decisions. The answer is that it is not. In the present
world of politics, scientific and technological knowledge is indispensable for making
political decisions, because no current issue can be handled without this information.
The difficulty is in making politicians understand what the nature of science is. The
reason why politicians often cannot believe what science suggests is this. Science is a
logical pursuit based on hypotheses, data and assumptions. However, politics has to pay
attention to other aspects, such as the aspirations, desires and economic values of its
people. It also relates to the value system and mental situation of each individual.
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Politics really needs information to make political decisions. Again, it is necessary to
provide reliable information for society to make informed decisions.

It is easy to say that the present generation should take action to ensure the welfare of
future generations. In reality, the revenue is limited and the financial situation for most
people is severe, and many people have doubts about making definite decisions for the
future; however, it is certain that many people believe that we should take some action
to ensure the future welfare of the Earth. Therefore, in order to achieve a consensus in
society for mitigating and adapting for global warming, it is important to discuss how
we utilize the information from climate predictions with limited accuracy. In this
chapter, various aspects of this topic will be presented and discussed.
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