ocumentec
S and NHW

- What do we know?

- What do we think? ’

- What can we do?
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Possible Threats

i

Erosion
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WHAT DO WE KNOW?
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Study Site

Baltic Sea

Poland




Study Site
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Low-laying terrain built by sand; sensitive to high
winds, water levels, and waves.




‘\Water level fluctuations in the S Baltic Sea

Level (m)

12 10 8 6

1,000 years before present
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‘ \Water Levels in Falsterbokanalen 7\&
X7

—> y=0.0002x +0.9159
— Trend: 0.073 cmlyr (or O,V onth)

166 000 data points!
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%| Annual High Water Levels (corrected for MSL change)

Trend = 0.45 cm/yr

No. days/yr > 21 m/s
35 = - :

1940 1970 1975 1980 1985 1990
I E1755501 - serinar Lubitono 050503
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Water level probability
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-
o

0,8

0,6
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P (Annual high > level)

Level above present MSL (m)
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Consequences of SLR

Shoreline
shift

Shoreline shift ——»

Higher sea level

~ Lower sea level
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‘gSLR — Morphological Response
WI P 9 P

N 0ld SL

Old bottom level
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‘ESLR — Morphological Response
WI P g P

Landward
coastal
retreat
—
g New SL
R SIRY o1d sL

[ |Eroded material

B Deposited material New bottom level

Old bottom level

R - 1 S R = shoreline recession and tan@ = beach slope.
tan 6

Since beach slope often between 0.01 and 0.02,
rule of thumb is that Recession approximates
S0S to 100S, where S is sea level rise.

Bruun, 1962
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HWL - Erosion of upper profile

— Seminar Lubiatowo 080603



SLR — What becomes flooded?

a

. Hallrevet

tstra Hate

Skand

ar Lubiatowo 080603



Digital Elevation Modell - Existing (X,y,z)
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gital Elevation Model

— New Data

Based on 18,000 known
points (X, Y, 2).
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WHAT DO WE THINK?
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Q NHW trend continues?

Trend = 0.45 cml/yr
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Future SLR? - Uncertainty

¢

Global average sea level rise (1990 - 2100)

Sea level rise (metres) for the six SRES Scenarios

1.0
1 Range in 2100 Only probable
1 SE National Climate & Vulnerability Report = 80 cm

All SRES envelope including T

0.8 s oty Uncertainty = f(time)

Uncertainty + & -

Several models all
e 1 SRES envelope

Now all similar

Model average

all SRES envelope )

; Change of scenario
ar

rang

e Continuously revise plans

sev

Momceamser e R

Reality often cyclic

Historical Trend

= g T T T T T 1
2000 2020 2040 2060 2080 2100 ‘
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%_Digital Elevation Model — WL Scenarios

0.00 1.00

‘ Figur 5a. INaset vid nawarande MT/Y|

[Figur 5b. INast vid +1,0m. |Figur 5c. Naw: vid +1,25 .

1.75

o

[Figur 5e. Nawes»id +1,75 m.| [Figur 5% Naset vid +2,0 m |

[Figur bd. Nawtsid +1.5 |
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Q;Digital Elevation Model — WL Scenarios

Flooding of housing areas in Skan Or/Falsterbo at...
L+1,5m: 18% +2,0m: 42%

Ljunghusen:

Hans Hanson — Seminar Lubiatowo 080603



>

WHAT CAN WE DQ?

Hans Hanson — Seminar Lubiatowo 080603




Possible Strategies?

Do nothing

Accomodation




Stabilization — hard measures

=

i e i L . -

Beach erosion stops!
Beach dissapprears?

Erosion moves down drift

" o
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A;Possible measures
7]

.l\ Beach Fill Vegetated earth da ms
! Havsyta

\

i l

| N\

| S o

I -

/Plan Profil
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Q;Possible measures — Beach nourishment

L~450M

S =0.33 myr 2050

Hans Hanson — Seminar Lubiatowo 080603



Possible measures — Beach nourishment

Fill volume V = S*L. m3/m beach

L~450M

S =0.33 myr 2050

V ~ 150 000 m3/km ~ 3 000 m3/km per yr ~ 30 000 Euro/km/yr for 50 years!

Hans Hanson — Seminar Lubiatowo 080603



Possible measures — Beach nourishment

Strandplans- och
kiitterfodring

Strandndra profilfodring

/

Revelfodring

Hans Hanson — Seminar Lubiatowo 080603



Hur much sand remains?

Conditions 2008
without fill

Conditions 2018
without fill

Eroded volume

Conditions 2008
with fill

Conditions 2018
without fill

Eroded volume



What is a beach worth ?

¢

) Hans




How do we manage our beaches?!

il Euro/  yr 2007.




‘ s beach nourishment economical?

7 m3 sand / m 2 beach N

1 m3sand ~ 12 E => 84 E/m?

Coastal real estate value Ystad ~ 300 E/m?

Turn around Ystad beaches ~ 5000 E/m?/yr = 70 000 E/m/yr

SLR => 30 E/ml/yr

Hans Hanson — Seminar Lubiatowo 080603






