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Risk Management = the systematic process of identifying,
analysing and responding to risk. Strictly speaking, the term is a
misnomer in relation to climate risk. With very few exceptions,
managers can only respond (adapt) to climatic conditions, they
cannot manage (mitigate) the event per se.

Adaptation = ‘responsive adjustment’, the implementation of
prevention strategies that reduce the impact of risks associated with
climate variability (CV) or climate change (CC).

Mitigation = ex-ante reduction of risks themselves, i.e. any action
taken to reduce risks before they occur.

Practical Outcomes = individual and societal benefits via improved
risk management practices and better targeted policies.



A forecast has no value unless it influences decision making

Summary of collective experiences
presented at a conference held in
Brisbane, Australia in 1997.

Hammer, G.L., Nicholls, N., Mitchell C.,
2000. Applications of seasonal
climate forecasting in agriculture
and natural ecosystems: The
Australian experience. Kluwer
Academic Publishers.
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A forecast has no value unless it influences decision making

Recently climate scientists
have re-discovered risk
management as a new
concept.

Risk = randomness with
knowable probabilities

Uncertainty = randomness
with unknowable
probabilities
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Pielke Jr. (2007) on science-based decision making:

... Without effective mechanisms to turn advice into options, and
options into action, the often heroic efforts of scientists will amount
to little more than academic exercises. ...

Pielke Jr. (2007) on science-based policy advice

... political conflict magnifies small differences over science as a
proxy for. political debate, making the management of expertise all
the more important to prevent experts simply cancelling each other
(o] 1]

WAGENINGENNGEE Roger Pielke Jr., 2007. Who has the ear of the president? Nature 450, 347-348.




Risky decisions?

m Risks are largely culturally constructed - generally
sufficient facts are unavailable.

m Decisions about risk are essentially decisions about
social priorities.

= This means that mostly we get by with crude
abstractions shaped by our beliefs.

= Climate knowledge can value-add to this process.

=» It is more important to get it
roughly right than precisely wrong!

Mark Burgman. 2000; Hayman et al., 2007
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Different sources of risks

Episodic risks

eg earthquakes, floods, storms, accidents, terrorist attacks, wild fires, dust storms:
m |mpact very visible and photogenic

= Many straight-forward technological solutions to reduce vulnerability

m Adaptation strategies easier to communicate

Systemic risks

eg drought, climate change, AIDS, deforestation, salinity, desertification:
= |mpact emerging over time, symptoms not easily attributable

m Require complex responses to reduce vulnerability

= Multi-faced adaptation strategies, difficult to communicate
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Function Description

Identify Search for and locate risks before they become problems

Analyse Transform risk data into decision-making information; evaluate impact,
probability, and timeframe, classify risks, and prioritise risks

Plan Translate risk information into decisions and mitigating actions (both
present and future) and implement those actions

Track Monitor risk indicators and mitigation actions

Control Correct for deviations from the risk mitigation plans

Communicate

Provide information and feedback internal and external to the project on
the risk activities, current risks, and emerging risks;




Different sources of uncertainty

Epistemic Uncertainty

There is a fact of the matter...

m measurement error

= natural variation (individual, population, spatial, temporal)
= model misspecification

= gnorance

Semantic Uncertainty

= Ambiguity (linguistic uncertainty)
m Vagueness (concepts allow borderline cases)

Mark Burgman, 2000

| WAGENINGENIIEEE

By



We need to know our clients — usually there are many!

Farm and resource
management

Improved rural
Livelihoods —
triple bottom line

Integrated Well-informed policy
systems science development




Data dump or targeted service provision?
A: The data dump

Every indicator

. !

Every question % = Every context

This leads to a loss of relevance and credibility because it provides users with large
amounts of information over which they have no control = ‘the science relevance gap’

Rohan Nelson, pers com

: WAGENINGEN [

By




Where do data dumps come from?

m Self interest of scientists

e positivism : collecting data is important for itself (*have | got a method for you”)

e reductionism: measure because we can (“and btw | need lots of money to employ
more scientists”)

= Lack of conceptual framework
e Wwe have no idea, so collect jjust in case’

= Misunderstanding of participatory engagement
e collect ‘to keep everybody happy’

m Decision makers surrendering responsibility
e don’t know what to collect so collect whatever scientists tell us

Rohan Nelson, pers com
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Data dump or targeted service provision?
B: Efficient and effective data collection — turning ‘push’
into ‘pull’

Few indicators

. !

Key questions h @ = Some contexts

Or - as we heard yesterday: event driven, info oriented, interactive and collaborative

Rohan Nelson, pers com
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Sociology

Government
national /
regional

Resource
Manager

Insight into
socio-economic
FEASIBILITY

Vi e

Systems
Science

Resource
economics
)

analysis

Insight into
technical
POSSIBILITY

Climate
Science

Dynamic
climate
modelling

Y

Seasonal
climate
forecasts

Insight into
climatic
PROCESSES




Farm and resource

\

Well-informed policy

Improved rura
Livelihoods —
triple bottom li

systems science

Linking Research to
Practical Outcomes —
Essential Requirements

Effective risk management
requires

‘optimism of the will and
pessimism of the intellect’

systems analysis can provide
quantitative information about
which way to lean.

Outcome focused systems
research is not rocket science —
it is a lot harder!



Risk exposure, vulnerability and adaptation

Vulnerability
$ T
Coping
Food Range
etc
Vulnerability

A continuation of current climate trends (rainfall, max temperature)
may result greater enterprise vulnerability.

» Given the difficulties in ensuring appropriate levels of adaptation,
planning is required well ahead of these changes.



Vulnerability of Australian agriculture:
Exposure vs Coping Capacity

Biophysical

Multiple dimensions

. 10% (most extreme)
. 10 to 25% (extreme)

w 259 (I xtrem Meinke et al., 2006. Climate
belo = ( oL 208 e) Research, 33: 101-110.



Three essential elements for user-relevant science

The perceived of information

= Does the system provide information that decision makers need, in a
form and at a time that they can use?

m For example, farmers need to know something about the
environmental and economic impact of management options, as
opposed to average expected rainfall over a season.

WAGENINGEN[NEHN ' ' : 101-110.
Bl Meinke et al., 2006. Climate Research, 33: 101-110



Three essential elements for user-relevant science

First and last days of frost at Emerald First and Last days of frost at Estanzuela
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Three essential elements for user-relevant science

Managers of such systems require climate knowledge at all time la
scales:

Climate change to understand the trend and alter systems-level
decisions (cropping or grazing?)

Seasonal climate forecasts to make strategic decisions
(marketing, forward selling etc)

Intraseasonal forecasts (eg based on MJO) to schedule logistical
operations

4) Weather forecasts for the day-to-day operation of the business

WAGENINGEN [ i i . -
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Three essential elements for user-relevant science

The perceived of information

= Does the system provide information that is perceived to be valid,
accurate and tested?

= Do other scientists agree with underlying assumptions of a model?

= Does ground-truthing of the approach confirm the general findings?
= Has the team a track record of successful delivery?

WAGENINGEN[NEHN ' ' : 101-110.
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Estimativas dos riscos e respectivos intervalos de confianca de 95%
Darwin, Australia
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Providing confidence limits based on proportional hazards models (Cox, 1972). These models
are widely used in medical analyses of survival data that examine the effect of explanatory
variables on survival times. This allows the ranking of risk factors and quantitative
assessments of their impacts. These methods are well established in medical research and

used routinely for risk assessment in medical studies. Although highly relevant, they are rarely
used in climatological research.

Confidence limits courtesy of Dr Aline Maia, Embrapa (unpublished)

Lo et al., 2007. Monthly Weather Review, 135, 3506-3520.
oy VACENINGENFEE Cox, D.R., 1972. J. of the Royal Statistical Soc., Series B, 34, 187-220.



O o =
o Co O

<
N

SOl =16.7

©
N>

Darwin
1 2'5S|’ 1 30.5? t - M\

||||||||||||||||||||||||||| v DM e e

25Sep b50ct 15Q0ct 250ct 4Nov 14Nov 24Nov
Threshold ddte
Probability of exceedance derived from the cross-validated hindcasts, for Darwin (12.5°S,
130.5°E) and for 3 different SOl years. Dashed lines are plotted when the model is
developed with fewer than 10 observations of either a late of early onset, and thus
represent where there is a higher level of uncertainty in the forecast. The mean onset
date at this location is 25 October.

©
o)

()}
)
O
o
O
Q
-
Ul
()]
j -
-
—
ja
O
-
+—
i~
O
+—
O
]
(]
g}
c
0
—
o
=2
._B
O
0
O
A
Al

'R WAGENINGEN [FEH '
By Lo et al., 2007. Monthly Weather Review, 135, 3506-3520.



Three essential elements for user-relevant science

The acceptance that and not simply a
vehicle for pushing agendas and interests of others

m Concerns about process or the peer group that the scientist belongs
to such as

Who is involved in producing the knowledge?
How were those involved selected?

When and how are stakeholders engaged?
How are R&D agendas set?

WAGENINGE N [FZHE ' _Cli - 101-110.
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The limits of our present knowledge mean that scientific
knowledge could be described as islands of
understanding in oceans of ignorance (Lowe, 2002).

Politicians will have to accept that fuzzy answers may be the
best expression of expertise; scientists will have to learn
that the identification of the fuzzy borderline between
knowledge and ignorance may be the sign of real
competence (Walker and Marchau, 2003).

Although we cannot predict the future, science can equip us
to prepare for it (alternative futures).



Biggest Challenges

Science has a tendency to focus on the simple
rather than the complex

Complex, non-linear and stochastically forced
systems are interacting across scales

Discipline rather than outcome focus leading to
‘'silo mentality’

CC /[ CV [ Weather - lack of research
coordination and integration of service provision

We need to communicate our knowledge as
well as our ignorance

Be prepared for success. Avoid disillusionment
or frustration - have systems in place that can
handle the demand you create



Complex systems resulting in intractability of cause and effect can
be perceived as devaluing scientific input. We can avoid this by
remembering the 3 pillars needed for successful applications:

Salience

Provide information that people need
Credibility

Tell people what we know AND what we don’t know
Legitimacy

Avoid advocacy, be transparent and fair
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