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Improvement of Knowledge

Mid-1970s Mid-1980s

Smaller grid sizes need additional
downscaling (statistical/dynamical)

Rivers Overturning
Circulation
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A few words about uncertainties......

Confusion arises between weather and climate when scientists are asked
how they can predict climate 50 years from now when they cannot predict
the weather a few weeks from now!

Chaotic nature of weather makes it unpredictable beyond a few days. Projecting
changes in climate (30yr average weather) due to changes in atmospheric
composition is a very different and much more manageable issue.

As an analogy, while it is impossible to predict the age at which any particular man
will die, we can say with high confidence that the average age of death for men is
about 7.

It is largely the uncertainty of “anthropogenic forcing” which determines
the range of possible scenarios and which makes them unsuitable for
concrete short-term and local-scale related decision making!
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Atmospheric CO, Concentration

CO, concentration for the last ,,700.000 yrs“ (Milancovitch cycles)
Average for glacials: 185 ppm, duration approx. 90.000 yrs
Average for interglacials: 280 ppm, duration 10-15.000 yrs
Current: 385 (400) ppm ( 35%! highest value since 700 kyrs)
Temperature: follows with a delay of decades
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Relative Probability

Relative Probability
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We are on the way to future....

FAR - IPCC SRES B1/A2

The anthropogenic forcing:

A2: heterogeneous world, economic growth local (income ratio:

A1/NA: 4.2), introduction of technology: fragmented and slow,
wealth gap remains, increasing population (~15 bn, 2100)
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B1: Convergent world (sustainability!), resource-efficient technologies, north-
south equity (income ratio: A1/NA: 1.8), emphasis on global solutions, stable
population (~7 bn, 2100)
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AR4 comparison B1/A2 : AT(2100-2000)
(model HadCM3, 1°)
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AR4 Calculations: Europe A2/HadCM3
Annual_l\_/la_.MiQ_:w

Scale range! AT 0992000
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Mean Summer Temperatures (SRES-A2)
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Mean Winter Temperatures (SRES-A2)
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DJF sum: winter precipitation (SRES-A2)
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JJA sum: precipitation (SRES-A2)
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Empirical measured trend of precipitation in Germany
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= decrease in eastern Germany

Data: Wodinski, Gerstengarbe und Werner, PIK Potsdam = increase in western Germany
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Comparison with Empirical Data
._‘NHeﬂatwave 2003/Temperature (SRES-A2)
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Intermediate Summery

I hope that I have made clear

..... the underlying 1deas of climate change scenarios

..... the advantages and shortcomings of these projections

..... 1solated views on scenarios does not make sense

..... proactive decision making must review similar examples

In detail for the Baltics:

..... summer will be dryer, winter will be wetter

..... increase in min. T will be larger than 1n max. T
..... highest temperature rise will occur in the North
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The bridge between climate impact and adaptation:
Vulnerability

Example SLR in the Baltics
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Geological time scales.....
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Sea level rise [cm]
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Is sea level rise underestimated?

Observations: Model Ensembles AR4
1900-2000:  1-2 mm/yr -

1961-2003: 1.8 mm/yr 1.2 mm/yr
1993-2003:  3.1lmm/yr 2.6 mm/yr

Sea level rise up to 50% larger than assumed!

Europe: 5-15c¢cm more than average due to dynamical effects (THC)
Uncertainty interval 1s substantially larger than 18-59 cm!
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ks and Costs of SLR
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The “protection level™?

Calculation of a protection level:

Level estimate for a 100 yr flood (statistical measure)

Safety surplus (0.5m) (rule of thumb)

Wave ramp level (additionally for sea dikes, experience)

Wind pressure and main direction (additionally for sea dikes, experience)

What should protected?

Natural, industrial, private assets:
Power plants

housings

Natural heritages

Costs? (= willingness to pay = normative decision!)
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Population Density by Elevation and Gross Cell Product

- Purchasing Power Parity for the Eas

Elevation above sea level Population per 1° * 1° grid cell
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Total Costs/Benefits of Adaptation (SRES — A2)
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Summary

» Consequences of CC for the Baltics are obvious

* Reduction of GHG gases is necessary (mitigation, global task)

* Proactive decision making under uncertainty (adaptation, local task)
» |dentification of hot spots for action (vulnerability assessments)

To tackle the problem of decision making under uncertainty:

Mutual understanding of scientists and stakeholders is needed

- problem understanding, i.e. what should managed on which time
scale

- challenge: avoid unmanageable situations, but management of
the unavoidable
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THE I* AFTER TOMORROW

WHERE WILL YOLUL BE?

IN THEATRES WORLDWIDE MAY 28, 2004

Thank you for your
attention
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