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Typology of cliff coasts

Lithological criterion:

v Clay-type cliffs
v Sandy-type cliffs
v Sandy-clay-type cliffs

Morphogenetic criterion:

Fall-type cliffs
Flow-type cliffs
Talus-type cliffs
Landslide-type cliffs
Fall-landslide-type cliffs
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Landslide-flow—type cliffs

Moraine cliffs (Wolin Island, Poland)



* Slope <80°,

Clay cliffs

* Resistance:
v 14,-100-150kPa
v p—2,0-2,3g/cm3
v W,-10-14%
v W, —14-23%
* Low recession rate
v 0,10-0,18 m/a
v Long response time

Retreat rate
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Clay cliffs

* Weathering (30-40 cm):
v Mechanical
v Chemical
v Biological

* Clay flacking— susceptibility to fall




Clay cliffs — fall-type
* Fall processes:
v Strong storm surges
v Heavy rains episodes
v High ground humidity — increased weight
of weathered sediments

v Intensive soil drying.




Clay cliffs — flow-type
* Flow processes:
v Rainy episodes — heavy rainstorms
v Thawing episodes
v Crossing liquidity limit (14-23%)

v Uat the foot of the cliff — flow covers and cones
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[m per year

* Slope <40°

* Low resistance:
v 1;,- 40-80 kPa,
v p—1,7-1,8g/cm3
v 1,—-0,2-0,6

* Short response time

* High recession rate

v 0,30-0,35m/a

Retreat rate

Sandy cliffs




Sandy cliffs — talus-type

* Talus processes:
v Dry periods + wind
v Vegetation
v Initiation in the top of the cliff area
v At the foot of the cliff — talus cones

v Landforms with the shortest survival time
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Sandy cliffs — landslide-type

* Landslide processes

v Local occurrence of heavily concentrated deposits

v Periods of high dynamics of sea

v Abrasion of the foot of the cliff — loss of slope suport
v Sliding a significant part of the slope - depending on
the size of the undercut

Large local cliff top loss (up to 10 m)

v Landslide cones (at the foot of the cliff)
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* Clayin the lower part, sand in the
upper part
e Varied cliff profile
* Varied resistance sediments
* High recession rate
v 0,3m/a

v Violent processes

Retreat rate

[m per year

Sandy-clay cliffs




Sandy-clay cliffs — fall-landslide - type

Periods of high sea dynamics — abrasion of the foot cliff
v Abrasive niches and undercuts, cavitation boilers
v Initiation of fall processes at the clayey foot of the cliff
v Initiation of landslide processes in the upper (sandy)

part of the cliff

> Translational landslides
> Rotational landslides




Sandy-clay cliffs — landslide-flow - type

* Cliffs with groundwater outflows
v Melting and liquefying deposits of clay sediments
v As a result of abrasive undercutting, landslides are formed
in the form of extensive tongues (much waterlogged)

v In periods of strong rain liquidate deposits - intensification

of flowing processes - degradation of colluvium landslides
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Seasonal variability of cliff types
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* Data for 1973-2009; IMGW Swinoujécie



Seasonal variability of cliff types
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Seasonal variability of cliff types

C — Spring season (March 1 — May 31):

* Decreased sea activity (lll — 8%, IV—-4%, V — 1%)

v Optimal conditions to rebuild the beach

v

Increased temperature — few frost days (lll — 4,5 day)

v soil thawing and snow melting

* Reduced precipitation and increased evaporation

v

Increased susceptibility to deflation processes

1|— Extreme high sea level

Mean sea level

Days with storm surge

* Data for 1973-2009; IMGW Swinoujécie

T
I
Ext I level
200 : X remle owlsea eve|~ | : 7
I | | |
150 :|1 | ||| | i ! I | 6
— | | I |
S| 200 Ml Myl a I ys
E _ :N”anll'\-l | |M‘\{|rall||l’h|'l AﬂlfliﬂJ ‘".,I'“u'| IV'P'F“J‘IU\J, l,l.llll N‘ | ’I PJ‘_,' "J || Ih‘l =
s |€ 20, Lo ! Sl \II,.N M ».’m ““l 4 2
Q|2 I | [ Lo I I o,
« 0, Fl i | 3
| I, s
50 i |l A A fe, 2 e 2
i, . I.\_ | lj I g .Iri . I.- 1 | '.' i ‘ v I‘
100 1
150! i 0
| I
| Air temperature Days with frost ' '
20 : | | : : 20
o | | [ — | |
2 16 | | [ N | 16
g | | I e + I
a l | | | —
£lo 12 A / |\\ 12§
@ | | | I Vi | N | »
C | | [ / | S =
= 8 L / | ]
| | | | |
a4l - ' ! / ' |
N H —
0| =SS | 1 0
| ! [
[
60 :— Monthly precipitatign Days with rainfall I : 20
| | I
| |
16
c | I
2 | |
@© | I a
[ | 112 2
8 | | M,
— | |
o | I g
| {
| I
| | 4
| I
] I
l
| |
| I
| I
] |
| |
]




Seasonal variability of cliff types
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Seasonal variability of cliff types

E — Fall season (September 16 — October 31):

* Slight increase of sea activity (IX—4%, X —

* Reduce of air temperature

* Reduced precipitation

v Small cliff morphodynamics

4%)

Vi v Vil

* Data for 1973-2009; IMGW Swinoujécie
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Conclusions

As a result of many years of observations of the Wolin island cliff coast, a new typology of cliff coasts was
presented,,
Based on the assumed criteria, morphodynamic types of the coast were separated, which spatial
distribution is strictly determined by the geological structure of the cliffs,

v Clay cliffs - fall type and flow type,

v Sandy cliffs - talus type and landslide type,

v Sandy-clayey cliffs - [andslide type and landslide-flow type
On the other hand, the temporal variability of the separated morphodynamic types is determined by the
activity of hydro-meteorological conditions, which on an annual basis form the seasonal system:
autumn-winter, winter, spring, summer and autumn,
In the longer time scale, morphodynamic types are an important indicator feature of the cliff

development stage on the Southern Baltic Cliff coasts.
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