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Exogenous proceses (geohazards)

Landslides

Ground
fissures ??

EG proceses
schrinkage - swelling,
collapsibility, suffusion

Alluvial hazards

Karstification
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Landslides

Generally, in practice, all varieties of mass movements
on slopes, including rock-fall, topples and flows

Some times we used terms as slope movement, mass
wasting or mass movement

Basic condition:

Geology - lithological composition (tuffs, clayey
material) x structure (cracks, layers)x weathering
Geomorfogical setting — inclination of slope
Hydrogeological condition

Trigger:

Climate (heavy rain)

wa}(jgg,—mgzde constructions .




Varnes clasification of landslide types, an update (Hungr - Leroueil - Picarelli 2012)

slope movement rock soil
fall rock fall (1) boulders, debris, silt fall (2)
topple eI OE ISV ELC) gravel, sand, silt topple (5)
rock flexural topple (4) ’ ’
rock rotational slide (6) clay, silt rotational slide (11)
rock translational slide (7) clay silt translational slide (12)
slide wedge slide (8) gravel, sand, debris slide (13)
:ggi gglrg%c;lén(dlgilde () clay silt compound slide (14)
spread rock slope spread (15) sand., §ilt liguefaction spread (16)
sensitive clay spread (17)
sand, silt, debris dry flow (19)
sand, silt, debris flow slide (20)
sensitive clay flow slide (21)
debris flow (22)
flow rock avalanche (18) mud flow (23)
debris flood (24)
debris avalanche (25)
earth flow (26)
peat flow (27)
mountain slope deformation (28) [soil slope deformation 30)
slope deformation _ soil creep (31)
rock slope deformation (29) solifluction (32)




falls

The material
descends largely
through the air by

falling, saltation or
rolling

Rockfall

www.geology.cz
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topple

Rotation out of
the slope of a
mass of rock
about point or
axis

www.geology.cz




Area of occurence: Weransa Ridge - Caldera scarp south of Shashamene

The scarp is 100-300 m high and about 4 km long. The slopes are
formed by rhyolite and blocky rhyolitic ignimbrite.

Both lithologies are characterized by columnar jointing which
predisposesthe decomposition of the rocks and slope movement.



The thickness of old rock-fall deposits on the foothills
could exceed 50 m.
Blocks bigger than 3 m an volume about 30 m3.
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slide

Downslope movement of soil
or rock mass occuring
dominantly on surfaces of
rupture (shear zone)

Rotational landslide

Area of occurence:
Gibe valey, Dorze
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Classificacion:

Deep seated gravitational slope
deformation rock rotational slide
(rock compound slide) ,,Varnes

www.geology.cz }
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Basic data

e documented dimensiones 4,5 x 2,5 km

e causes - tectonic settings and erosion of Ameka River
e geology - bazalt nad tufs in base covered by ignibrits
ryolit, trachyt and tufs = sendvich structure

e vertical distance - 450 mts

e damages - still nothing, in case activity some tukuls

e slide blocks in dimension 900 m wide and 200 m long
e from main scarp waterfalls (Bischo falls, Ameka falls)

www.geology.cz 14
e



7°51'N

7°50'N

37°37E

37°37E

37°38E

0 025 05

37°38E

37°39F
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old main scarps - 1st generation

old main scarps - 2nd generation

old block deformations (block slide)

old landslide deformations - 1st and 2nd generation

ng younger slope deformations (3rd generation)

LT recent slope deformation (activated by stream erosion)

¥ streams

15




Data SIO, NOAA U'S. Navy, NGA, GEBCO.
©:2013 Google
©12013 Cnes/Spot Image

7°50'38.65" S 37°39111.46" V vy$. 1510 m Vyska pohledu  4:82km 0
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Crossections
1-1" - block deformation B
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masiv je prostoupen zlomy s dil¢imi posuny

rigidni polohy
plastické polohy

postupné se zahlubujici tok Feky Ameka
diléi sesuvy na strmych eroznich svazich

lateralni sesuvy 1. generace

varianta A

nestabilni erozni svahy postupny Ustup hrany
v akumulacich sesuvu Utesu opakovanym

varianta B [ sesouvanim

postupné prohlubovani udoli v plastickych
polohach, svahy dlouhodobé v dusledku eroze
nestabilni

lateralni sesuvy 1. generace

lateralni sesuvy 2. generace

dilCi sesuvy

a skalni ficeni
na nestabilnich
hranach utesu

0 pfibl. 1 kmI
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Results, recomendations
« the whole area of landslide is potentially susceptible

to such phenomena (sliding) = nessesary indicate as
a risk zone
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spread

Extension of a cohesive soil or rock mass combined
with general subsidence of the mass into softer
uderlying material

Firm clay

Soft clay with
water-beanng silt
and sand lavers

Lateral spread

www.geol 23




Approximately 2 km south of Belela village, 40 km southwest of
Hawasa city, was located very impressive slope movement which
can by described as “lateral spread”
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o

rock mass

softer uderlying material

The basal segment of the shear zone in this case follows a weak
horizon of paleosoils

www.geology.cz




* The area is extending to 300x 200 m and out of settlement.

« Many secondary shear surfaces, active, developing but no risky for
infrastructure.

« The main scarp of lateral spread is more than 10 m high and outcrop
shows low compacted ignimbrites which may be seen as soil.

« The masses of body pushed the stream channel, stream was temporarily
damned and part of channel has created temporary lake.

www.geology.cz
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On urfa in the foreground ' moeente documented on
November 2013 open cracks. On April 2014 was movements

more extended.
www.geology.cz
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flow

moving mass of loose mud,
sand, soil, rock, water and air
that travels down a slope
under the influence of gravity

Area of occurence: MER scarp

Debris flow

www.geology.cz
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Classificacion:

debris flow
exceptionally blocks
of more than 10 m3




Ceska geologicka sluzba | Czech Geological Survey ¥

Basic data

e documented dimensiones - 3,6 x 1 km
e causes - tectonic settings and weathering
e trigger — heavy rains
e geology - ignimbrits, highly weathered
e vertical distance 600 mts
(2900 - 2300 m a.s.l.)
e damages - ??? data from the locals not reliable
e dating — unclear date of origin (probably
repeatedly)
e difficult access for other measurement

www.geology.cz 33
e



Profile of the Golbo debris flow
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Source area- scarp (average slope 27°)

Transport area - stream (average slope 10°)

Accumulation area- aluvial fan (average slope 2-3°)

Bilate River (2300 m)
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Results, recomendations

« the whole area of main rift slopes is potentially
susceptible to such phenomena (flows)

= nessesary indicate as a risk zone

 flows - high risk phenomenon

* is missing of land use planning for the construction
* restrict the construction of houses, tukuls, roads

. especially the foot of the
slopes under erosion gully

www.geology.cz
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