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Figure 6. Schematic of different classes of prediction. The size of the box labeled ‘U’ represents
the range of future climate, while the box labeled ‘A’ indicates the relative subset of possible future
climate that are estimated using the different classes of prediction, (adapted from Pielke Sr., 2001).
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Predictability requires:
- the adequate quanfitative understanding of these interactions
- that the feedbacks are not substantially nonlinear.




RISK

Risk 1s a quantitative measu)a defined

hazard which combines the probability of
frequency of occurrence of the damaging
event (1.e., the hazard) and the magnitude
of the consequences (i.e., expected losses)
of the occurrence.




BANDS OF RISK

® A lower band of risk, which 1s accCeptable to the
affected people and where, for example, the
benefits of doing nothing or little outweigh the
disadvantages of carrying an unacceptable cost
burden.

e A middle band of risk, where decisions have to
be made which trade off the costs of reducing the
risk versus the benefits of the risk reduction, and

® An upper band of risk, where doing nothing is
completely unacceptable, irrespective of cost.




HAZARD

A hazard 1s a naturally o€eurring, or
human-induced, physical process or event
or situation, that 1n  particular
circumstances has the potential to create
damage or loss. It has a magnitude, an
intensity, a duration, has a probability of
occurrence and takes place within a
specified location.



THRESHOLD

N\

The critical limits (bounds) that the
environment can normally tolerate
before a negative impact 1s produced on
a system or activity.




INTENSITY

N\

Intensity refers to the severity, or damage-
causing potential of a natural process. The
hazard intensity 1s determined by the peak
deviation beyond the threshold.




DURATION

The other variable determining the
damage-causing potential of an event.
Implies exposure to an event, and the
longer the exposure, the greater the
damage-causing potential. Hazard
duration 1s determined by the length of
time the threshold 1s exceeded.



ADAPTION

N\

The long-term arrangement of human activity
to take account of natural events (e.g.,
becoming more dependent on groundwater
than on more erratic surface water resource in
more arid zones).




MITIGATION

p

The intentional response to cope with a hazard
(e.g., only constructing buildings beyond a
demarcated 1:50 year flood line).




VULNERABILITY

N

The characteristic of a person or group or
component of a natural system in terms of its
capacity to resist and/or recover from and/or
anticipate and/or cope with the impacts of an
adverse event.




ASSAULT EVENTS

N\

Heavy rainfall, flood peak, and pollution
levels above a certain concentration, 1n
which case the vulnerability threshold 1s
determined by the system absorption
and redirection capacities.




DEPRIVATION EVENTS

Drought, soil erosion or leaching of
fertilizers out of the soil, 1n which case the
thresholds of vulnerability are determined
by the retention and replacement capacities
of the system (e.g., the buffer of deeper
soill depth to storing moisture for a plant
during a drought, or the rate of weathering
to replace soil lost by erosion).




TERNAL DIMENSION

N

The threat of an event, that may
increasingly predispose people to risk
(e.g., climate change and its impacts on
water resources).




TERNAL DIMENSION

N\

The 1nternal capacity to withstand or
respond to an event, such as the
defenselessness to cope with a hazard
or the lack of means to cope with the
aftermath of damaging loss.




Figure E.4 The mag-
nitude of environmental
hazard expressed as a
function of the variability
of a physical element
within the limits of toler-
ance {after: Smith 1996).
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Figure E.5 A sche-
matic illustration in which
risk changes due to vari-
ations in the physical
system and the socio-
economic system. In all
the cases risk increases
over time (with modifica-
tions after Smith 1996}).
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RAMS/GEMTM nonlinear coupled model results — the seasonal domain-average
growing season, contributions to maximum daily temperature, minimum dail
(LAI) due to: fl1 = natural vegetation, f2 =2 x CO2 radiation, and f3 =2 x
From Rial, J., Pielke Sr., R.A., M. Beniston, M. Claussen, J. Canadell,
Reynolds, and J.D. Salas, 2003: Nonlinearities, feedbacks and criti
Change, submitted. R-260 at http://blue.atmos.colostate.edu/p



Annual PDO index
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MLO CO2 record
Monthly mean [CO,]




Radiative fluxesfor MLO [COZ2] record
McClatchey tropical atmosphere (BOA = sealevel), monthly mean [CO2]
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Anmal Planetary Energy Imbalance (Heat Input to Oceans)
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CCCma: GLOBAL TEMPERATURE ANOMALY
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OBSERVATIONS: GLOBAL TEMPERATURE ANOMALY

SATELLITE (Lower Tropospheric Avg.)
NCEP REANALYSIS (500mb)
RAWINSONDE (850-300mb Avg.)
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NEAR SURFACE TEMPERATURE DIFFERENCE




Rolicy Statement on Climate Variability and Change
pyAtRe American Association of State Climatologists

l. Past climate 1s a useful guide to the future - ASgessing past climate
conditions provides a very effective analysis toolte assess societal
and environmental vulnerability to future climate, regardless of the
extent the future climate is altered by human activity. Our current
and future vulnerability, however, will be different than in the past,
even if climate were not to change, because society and the
environment change as well. Decision makers need assessments of
how climate vulnerability has changed.

2. Climate prediction 1s complex with many uncertainties. The AASC
recognizes climate prediction 1s an extremely difficult undertaking,
For time scales of a decade or more, understanding the empirical
accuracy of such predictions - called “verification” - 1s simply
impossible, since we have to wait a decade or longer to assess the
accuracy of the forecasts.

http://climate.atmos.colostate.edu/policystatement.shtml



