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Recent projections of global avarage
sea level rise
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Until 2100:

18 — 59 cm + something (IPCC, 2007)

40-85cm (warm scenario KNMI, 2006) (blue)

50 — 140 cm (Rahmstorf, 2007)

40 — 140 cm Delta Vision, Blue Ribbon Task Force California (green)

55-110 cm (“high end”, Deltacommittee 2008) (red)

80 — 200 cm (physical maximum under extreme assumptions)

according to Pfeffer et al. 2008) (yellow);

tot 2200:

150 — 350 cm(*high end”, Delta Committee, 2008)

Tot 2300: L

250 — 510 cm(Global Change Advisory committee Germ,aﬁy,
WBGU, 2006) purple; ’
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Melting of Greenland glaciers

Ice mass change (Giyear)
E§b.s58%8

-
8
I

L &
5 §

Source: Steffen et al. (2004) / Cazenave (2006)




Melting of antarctic glaciers
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Greenland ice sheet disintegration

Beyond 2 degrees global average temperature rise
the probability of Greenland ice sheet
disintergration is 50 precent or more.

The Greenland ice sheet disintegration will result in
a global average sea level rise of about 7 meters in
about 300 to about 1000 years.

- beware of gravity effects, resulting into less than average rise in the
Northern Hemisphere and more than average rise in the southern
hemisphere-

Based on sources such as IPCC, Gregory and Huybrechts, Lenton and
Hansen and others

West Antarctic ice sheet
disintegration

Beyond 2 to 3 degrees global average
temperature rise the WAIS is expected to
start disintegrating

Leading to a global average rise in sea level
up to 5 m. in a period 300 to 1000 years.

Beware of gravitational effects leading to less than average rise in the
southern hemisphere and r?]ore_tr;]an average rise in the northern
emishere

Based on sources such as Oppenheimer and Alley, Lenton, Kriegler,
Vaughan and others...




An estimate of contributions to
global average sea level rise in 2100
in case of 4 degrees global av. temp.

rise

Global mean thermal expansion....0.1to 0.5 m;
Small glaciers.........cccccceeiiiiiiiinnnns 0.1t0 0.2 m;
Antarctic ice sheet..........ccoceuvneeen. 0.0 to 0.4 m;
Greenland ice sheet..........cccc......... 0.1to 0.2 m;
Terestrial water storage.................. 0.0 t0 0.04 m

— Total, if independent variables: 0.6 to 1.1 m

— Source: Vellinga et al/Katsman et al, for the Netherlands Delta
Committee (2008)

An estimate ot contributions to
global average sea level rise in 2200
in case of a global av. temp. rise of 4

degrees in 2100

Global mean thermal expansion 0.4 to 1.5 m;
Small glaciers........cccccceeevviiinennns 0.1to 0.3 m;
Antarctic ice sheet .........ccccuuen.... 0.2to 1.4 m;
Greenland ice sheet.................... 0.5t0 0.8 m;

Total, considered independent var. 1.5 to 3.5 m.

» Source: Vellinga et al/Katsman et al for the Netherlands Delta
Committee (2008).




Storm surge statistics

return period [years]
10 100 103

100-year ESSENCE subsets —s—
total ESSENCE set (1950-2000) —e—

observations —e—
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surge in Hoek van Holland [m]

Gumbel variate

Bron: H.W. van den Brink (KNMI)

Peak river discharge Rhine in cubic
meter per second

Peak discharge at Lobith (border between Germany and Netherlands)
assuming Germany will build embankements

Referentie
afvoer

Piekafvoer (ms) 16.000

Verandering piekafvoer %

Referentie
afvoer

Piekafvoer (m¥s) 16.000

Source Neterlands delta committee, 2008




Cost of maintaining adequate
flood safety levels

Present cost of water management, including
coastal protection, in the Netherlands is
about 1000 milion euro per year is about

0,2 % of GDP;

Additional cost for 1 meter sea level rise in
100 years is about 1000 milion per year, is
100.000 million euros over a 100 years, is an
addtional annual investment of 0.2 % of GDP

First order estimate of global cost of
maintaining present flood safety levels in
case of 1 meter rise in sea level

Cost for the Netherlands are about 1000
milion euro per year protecting about 10
milion people.

A reasonable assumption is that at global
level some 500 milion additional people will
be exposed to flooding in case of 1 meter sea
level rise, accordingly the total global annual
cost would be in the order of 50.000 milion
euros per year.




Option 1: offensive strategy

Option 2 protecting within existing
boundaries, “closed version”
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