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1- Comprehensive Areal Model of Earthquake-induced Landslides (CAMEL)
2- Geographic Information System (GIS)
3- Disrupted landslides
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Type of material

Type of movement Bedrock Engineering soils
Predominantly fine Predominantly coarse
Falls Rockfall Earth fall Debris fall
Topples Rock topple Earth topple Debris topple
Rotational Rock slump Earth slump Debris slump
Slides ) Few units Rock block slide Earth block slide Debris block slide
Translational : - - —
Many units Rock slide Earth slide Debris slide
Lateral spreads Rock spread Earth spread Debris spread
Rock flow Earth flow Debris flow
Flows Rock avalanche Debris avalanche
(Deep creep) (Soil creep)
Complex and compound Combination in time and/or space of two or more principal types of movement

1- Possibility Module
2- Hazard Module
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e Category I

Disrupted rock falls and slides
Rock avalanches

Disrupted soil slides, falls, and avalanches

o Category II

Rock slumps and block slides
Soil slumps and block slides

o Category III*

Rapid soil flows

* Soil lateral spreads not considered

Indicators Landslide Type
Possibility
Y, (0Oto 1)
%
Shaking %,

<,
Intensity Check Shaking Intensity 6»:;.

| Disrupted Rock
IF Shaking Intensity >= || = Falis & Slides

"very strong" THEN —
Disrupted Rock Fall & Slide P /,5
1S "possible” Disrupted Soil Slides,
2 Falls, and Avalanches
IF Shaking Intensity >= é—_._______
"severe" THEN Soil Slump N 9 "‘ﬂ

& Block Slide 1S "possible” Rock Avalanches

Moisture

IF Shaking Intensity >=
"violent" THEN Rock
Avalanche IS "possible”

Terrain
Roughness

Rock Slumps &
Block Slides

all landslide lypes

Soil Slumps &
Block Slides

Rapid Soil
Flows

Material
Type
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Intensifiers Landslide
A Concentration
"
Disrupted Rock M "!"@ Disrupted Rock
Falls & Slides il ﬂz,% Falls & Slides
| L
Static Susceptibility L (0 - 100 isarr)
Ground Class IF Possible AND Slope Angle |
(Strength) 1S "near venu_:al‘:lTHEN "very H Disrupted Soil Slides,
high 7| /Falls, and Avalanches
|F Possible AND Slope Angle (0 - 100 Istkm?)
s Anal IS "extremely steep" THEN |
lope Angle "high" f
) é::_# Rock Avalanches
Seismic Hazard I~ (0 - 1 Iskm?)
Moisture IF Susceptibility 1S "very high"
AND Shaking Intensily 1S
"extreme"” THEN Rock Slumps &
Cﬂncenira.m.?ri 1S "very hl?h Block Slides
Disturbance |IF Susceptibility 1S "very high" (0-10 fS/km?)
Distance AND Shaking Intensity 1S
"extreme" THEN
Concentration |S "very high"
; Soil Slumps &
Vegetation l Black Slides
1 (0 - 10 Is/km?
L
Shaking [ Rapid Soil Flows
Intensity (0 - 10 Is/km?)

(Yool «yisS g 3L L) CAMEL b5 jic -Y-Y Jsi

1- Disturbance Distance
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Scale of analysis Research Area Work packages
1.1 ldentification of mechanisms and triggers

Defalled (zlope 1
el Area 1 . 1.2 Geomechanical analysis of weather-induced

Improving knowledge an triggering processes

landslide hazard (triggering andi .
run-out models) . 1.3 Statistical studies of thresholds for precipitation-
induced landslides

Regional
1.4 Landslides triggered by anthropogenic factors
1.5 Run-out madels
1.6 ldentification of models best suited for QRA
Detailed (slope) 2.1 Harmonisation and development of procedures for
guantifying landslide hazard
_ 3 . Area2 . 2.2 Vulnerability to landslides
Regional i Quantitative Risk Assessment ! .
(QRA) . 2.3 Development of procedures for QRA at regional
scale and European scale
European 24 Identification of landslide hazard and risk "hotspots”
in Europe
ianal
Regiona e 31 Climate change seenarios for selected ragions in
i Global change scenarios and Europe
i+ theirimpact on landslide 1 3.2 Human activity and demography scenarios
: hazar i 1 , e s !
European FUAERC AR T AN 3.3 Landslide hazard evolution in Europe and risk
evolution in selected "hotspots” areas
Defailed (slope) 4.1 Short-term weather forecasting for shallow
: Aread ! landslide prediction
RIS LB 4.2 Remote Sensing technologies for landslide

i development for prediction of |

. ....behaviour of sample sites__

Regional 4,3 Evaluation and development of reliable procedures
and technologies for early waming

detection, monitoring and rapid mapping

Detailed (slope) /
Regional for physical
measuresandearly . 51 Toolbox for landslide hazard and risk mitigation
il : Area 3 5 measures
___Risk management

e 5.2 Stakeholder process for choosing an appropriate
Socletal for other risk set of mitigation and prevention measures
mitigation measures

6  Case studies for verification/calibration of models
and seenarios

7 Dissemination of projects results

&  Project management and coordination

SafeLand ojg 1 Ll -Y-Y JSCo
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Land slide occurrence map Parameter maps Weight maps

For tothar typae tha proceee i2 rapaated Salacton of relavant factore for the R ulting fiom etep 3

o 1 landelids i ol atthe titre pradiction of landelides ehoodld ba
nly e i anilym rada firet. Onby eorrs ama ehove,

Slope length ' Weight: Slope length
Blope convexity . Weight: Slope corvexity

[Fimale wwith landelides: 253
Inwlpitale inrayp: 1853

& L=
2.} B Slope direction ' Weight: Slope direction
% = & Distanice to roads Weight: Distance to roads
% Distance to streams Weight: Distance to streams
Lardelide dereity: 0.1365 Lithology Weight: Lithology
+ Slope classes Weight: Slope classes
Geom ot phalogy Weight: Geomorphology
1. Owrerlay of the first factor Dist 40 Fault - -
tmap and the landslide magp. 1lance 1o audls Weight: Distance to faults
Calculation of landslide Landuse FABare Weight: Landuss
densities for each dass and -

the overall landslide densiiy
in the entire map.

\h

Landuse |SlideMpix | Densclas

Bare [Yes[200|0.2000
Bare o BO0D|0.2000
Grass [Yes| 3 [0.0099
Grass Mo BO0 | 0.0099
Shrubslyes 150 10,0909
Shrubspo BO0 [ 0.0909

¥

2. Caloulate a weight walue \ Danccialad 3. Reclassify the factor map
for each class in the first Caorse with the weight values stored
factor map using: W in the tahle.
- information values, or Class Wicipht | | Fepeat the procedure 1to 3
= waghts of evidence, or Bare |[+0381 for all factor maps
- cettainty factors
The landslide densityina Grass | -2.620
class is related to the overall
. Fas Shrubs| -0.406
landslide density in the map j 4. Combine all weight maps

Parameter tahles into a single map using certain [
combination rales.

Hazard scores

+5.437

s. Feclassify the hazard

scores into 3 cdlasses: high,

moderate and low hazard ) Final hazard map

(— * \ . ' .: ﬁ\ﬂoderate

0. Crverlay hazard map with
landslide map & calculate
landslide density for the three
classes. Adjustboundaries
until the result is correct.
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. Hazard triggering event: source zones
Susceptibility level - _
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Low 1 0 0
None 0 0 0
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