Water and Climate example exam

Sea level rise (30p)
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Figure 1. Observed sea level for different location and the average global trend

1. (9p) Study figure 1.
a. Provide one possible reason for the year to year variations in observed local sea

level, explain your answer.

b. Provide 3 reasons for differences in the trends between the stations

c. What might be a reason for negative trends in sea level trend in some stations (eg
Stockholm).
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Figure 2. Contribution for (future) sea level rise (published around 2000)

2. (12p) Study figure 2. This figure was published around the year 2000 and shows the (future)
contributions to global sea level rise according to mean estimated based on the scientific
knowledge in that period
a. Elaborate for 3 processes what the physical mechanisms are, explaining how they

contribute to global sea level rise;

b. Currently the assessments on both the contributions of each of the processes as well as
on the total potential rise for 2050 is different. What are the main differences in
contributions, and what is the difference in potential rise.

c. Explain the physical mechanisms of the “low probability, high impact” sea level rise
scenarios for 2100 and later by the IPCC.

d. Provide a physical explanation for the assumed negative contribution of Antarctica to
the global sea level rise that were common around 2000 (Fig 2).

3. (9p) Projections for sea level rise can be made (a.o0.) by
a. extrapolation of the observed trend,

b. studying the geological sea level record and :

c. by using output of Climate models as input in ice sheet and glacier models and calculate
their response over time.

For each approach provide a specific example where the use of results of that approach
would be appropriate in decision making in water, flood or environmental management.
Obviously, this should yield 3 different examples. Justify your answer.



Adaptation to climate change (40p)

1. (5p) In adaptation literature often the terms Resilience and Robustness appear. What is the
difference between these terms and to illustrate your answer provide an example for both a
resilient and a robust measure.

2. (5p) Explain what is meant by the term Adaptation Tipping Point in a DAPP (Dynamic
Adaptive Policy Pathway) approach to plan for adaptation.

3. (10p) In adaption planning of a water resources system one can start (a) with greenhouse
gas emission scenarios or (b) with a proposed policy for the functionality of the water
resources system. 3or both approaches, sketch the planning process consisting of a series of
steps that need to be taken to define adaptive measures.

4. (20p) According to all climate scenarios heavy rainfall will increase in The Netherlands.
There are however large differences between the scenarios. Some suggest that the increase
will change rapidly and a lot. Others suggest that the changes will be more slowly and
moderate. The changes differ between +10 and +80% in intensity . The government of The
Netherlands seeks for an adaptive planning approach for a urban areas to avoid damage due
to pluvial flooding. Assume that the current system is at its upper limit and any extra rainfall
will result in unacceptable damage. Also assume that only the following 3 options for
adaptation are available:

e Increase green areas in cities (can handle 30% extra rainfall intensity),

e Replacing the storm water drainage system by wider sewage pipes, canals and stronger
pumps (can handle 50% extra rainfall intensity),

e Improve the rainfall forecast to operate the current storage reservoirs (can handle 10%
extra rainfall intensity).
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a. Draw a pathway map to support adaptive planning in for this example where you put on
the horizontal axis the change in rainfall intensity (5p)

b. Shortly explain the rationale behind the sequence of decisions according your map,
continuing along an action line or switching (5p)

c. Explain what information or analysis you would use to replace the rainfall intensity into
time on the axis in the pathways map (5p).

d. Mention three indicators that would you consider to put on a score card to show
additional consequences (5p).



Climate and water scenarios (30p)

1.

(5p) Provide 3 purposes of defining a Baseline climatology for developing water scenarios.

(10p) Very often the basis for scenarios development are two axes (for example the delta
scenarios or the SPS or the KNMI climate scenarios). What is important to consider when
defining these axes.

(5p) Water scenarios can be created by the direct method and the delta method. Explain the
difference between the two approaches.

(10p) Global climate models describe the full hydrological cycle, so including soil, and
groundwater. Nevertheless their direct output is rarely used for water resources
management or flood management. Why is that so? Provide 2 reasons.



