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1 Introduction

Projections of future climate change, associated impacts and possible responses to cope with
their effects are riddled with uncertainties, creating real and perceived barriers at all levels of
policy- and decision-making. There is uncertainty about observed climate changes and their
past effects on natural and human systems. There is uncertainty about the current state of the
environment and its resilience to changes. There is even larger uncertainty about future
changes in the climate system and their potential consequences on the environment and human
societies. In many contexts, uncertainty is interpreted as a deficit of knowledge. However, in
the absence of perfect knowledge, decisions are made every day, everywhere. Planning for
climate change adaptation is a relatively new challenge, but decision-makers across sectors and
scales are facing growing demand for adaptation-related decisions (such as strategies, mea-
sures and investments) that need to be made now or in the future. These are expected to protect
human and natural systems against potential vulnerabilities or increase their resilience, while
still allowing for sustainable development. This means taking into account an immense and
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growing body of knowledge and data about climate and other global changes, including
climate models and projections, socio-economic scenarios, impacts and vulnerability assess-
ment tools, and adaptation appraisal techniques, among others. It also means coping with the
wide range of (often disarming and technically complex) scientific concepts usually associated
with climate change and adaptation research. Climate adaptation policy developments repre-
sent prime examples of decision-making practices that have to process and incorporate the
array of uncertainties associated with scientific outcomes. In order to account for a wide
spectrum of perspectives and to support better informed decisions, a growing and sometimes
controversial body of knowledge about the climate system, potential changes and associated
uncertainties needs to be communicated across disciplines and to those making decisions, in a
clear and salient way. This is a great challenge for both researchers and decision-makers and
represents the theme that underlines the development of this Special Issue in Climatic Change.

This Special Issue came together in the context of the CIRCLE-2 ERA-Net project (Climate
Impact Research and Response Coordination for a Larger Europe - www.circle-era.eu) funded
by the European Commission Seventh Framework Programme (EU FP7). The project ran
between 2010 and 2014 and included the CIRCLE-2 Joint Initiative on Climate Uncertainties
which gathered a variety of coordination and agenda setting activities under the theme of
dealing with and communicating uncertainties in climate adaptation.

The development of this Special Issue involved a series of steps, namely:

1. An open call for abstracts submitted to a 2-day workshop on Uncertainty and Climate
Change Adaptation, held at the Faculty of Sciences-University of Lisbon, Portugal, on 8—
9 November 2012; a total of 72 abstracts were received of which 26 were selected to be
developed into working papers, presented and discussed during the workshop;

2. Selection, by the scientific committee of the workshop, of the 12 most promising papers
presented. The authors of these selected papers were then invited to submit a more
advanced version;

3. Peer review of the 9 submitted papers, resulting in 7 papers being published in this Special
Issue.

The primary objective of this Special Issue is to promote a timely discussion and valuable
contribution of scientific insights on the issue of dealing with and communicating uncertainties
in support of climate change adaptation. One key question that was posed at the start of the
process binds the papers together:

*  How do decision-making processes on climate change adaptation, at the multi-decadal
timescale, envision the future and deal with related uncertainties?

Discussions during the preparation phase, and later between the workshop participants,
revealed a set of additional queries, which were put forward as a departure point for further
investigation:

*  Which particular types or combinations of uncertainties (e.g. climatic, environmental,
socioeconomic) matter most for those participating in adaptation planning and related
decision-making processes?

*  How can uncertainties be characterised and/or communicated to effectively inform climate
adaptation decision-making processes?
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* How is scientific information in general and uncertainty in particular, commonly used or
incorporated into decision-making practices, in the broad variety of sectors presently
looking at climate adaptation?

* How effective have these approaches been in helping decision-makers and/or practitioners,
and how relevant are they to the overall challenge of climate adaptation?

The papers of this Special Issue address these questions and provide new insights into the
state-of-the-art of different fields related to climate change adaptation, in particular those
dealing with the complex needs involving decision-making under uncertainty. Firstly, Kwakkel
et al. (2015) illustrate the effect of using a model-driven approach in the development of robust
adaptation strategies in the water management sector. By supporting the development of
dynamic adaptive policies that can be changed over time, the authors seek to demonstrate
how adaptation pathways allow for informed (and adaptive) decision-making under changing
and uncertain environments. A paper by Wachsmuth (2015) provides empirical support to the
importance of stakeholder integration in scenario-building exercises aiming at cross-sectoral
regional adaptation. The author concludes that, in order to increase regional resilience, both
climate and socioeconomic uncertainties have to be framed together with decision-makers if
cross-sector fertilization is to become a reality. Watkiss et al. (2015) critically review some of
the most commonly used decision support tools available for the economic appraisal
of adaptation. The authors remark that while decision-making under uncertainty gains
prominence in adaptation assessments, economic appraisal still relies heavily in
deterministic approaches. By identifying key differences between used techniques,
they conclude that it should be the type of adaptation problem and objectives shaping
the suitability and use of different economic valuation tools. By exploring scenario
and model uncertainty in cross-sectoral climate impact assessments, Dunford et al.
(2015) evaluate cross-sectoral interactions and feedbacks, under a range of future
scenarios that aim at supporting stakeholder dialogues. The authors conclude that
addressing uncertainties using a mixed-method approach via the combination of
formal numerical techniques, modeller interviews and network analysis provides
considerable advantages over traditional validation-based assessments. Zegwaard
et al. (2015) look at how knowledge is produced and incorporated into flood and
water management and climate adaptation decision-making in the Netherlands. The
authors apply an ontological politics approach to study how complexity, uncertainty
and ignorance have been dealt with and incorporated into national policy-making and
demonstrate how climate change has modified the way decisions are made and
communicated. A paper by Gottschick (2015) contributes to the analysis and inter-
pretation of how stakeholders handle uncertain climate change knowledge by framing
discourses around four conceptual typologies: rational, no-regret, blissful and formative.
The author uses empirical data to conclude that in most cases, uncertainty is not judged as
problematic and uses the proposed framework to assess and elaborate on why this happens.
Finally, Daron (2015) outlines some of the key challenges of using robust decision-making
approaches to guide adaptation practice in developing countries. The author argues that the
required combination of quantitative data with a qualitative understanding of competing
environmental, socioeconomic and political factors data poses significant obstacles to the use
of that approach in developing countries. He further concludes that this approach may well still
be currently unattractive to decision-makers that are wary of diverting resources from areas seen
as having more pressing needs, such as infrastructure and development issues.
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