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Context
o New Caledonia often affected by extreme tropical meteorological events with dramatic consequences
o Lack of information about landslide in New Caledonia
o Elaboration of landslide hazard map in order to build some regulatory rules for land use planning

Method & results
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Context

o Geological context defined by:
o Volcano-sedimentary formations 
o Obduction of peridotites rocks (overthrust on continental crust)

o New Caledonia often affected by extreme 
tropical meteorological events with dramatic consequences
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o Lack of information about landslide 

 Elaboration of landslide hazard map
in order to build some regulatory rules for land use planning
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Summary of method

Inventory of the 
events by visual 

remote sensing and 
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Discriminated 
mapping of bedrock 

& superficial 
formations (i.e. 

regolith: alterations 
and gravitational 

deposits) 

Calculation of 
initiating 

susceptibility  by a 
bivariate method 
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the propagation

of the 
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approach taking 
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energy angle Integration of the 
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Hazard map

 Pilot area 
Municipality scale
Mont-Dore
550km²
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Inventory of events (1)

o Bibliographical analysis

o Existing atlas maps
o Press review
oReports & scientific articles
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2

3

32
1
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Inventory of events (2)

o Detection by visual remote sensing

oGoogle earth
oOrtho-photo series 1976 - 2008
o Aerial images (<> dates, no georeferenced)

1

2

3

1

2

3

04/2006

10/2013
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Inventory of events (3) >> toward a typology

o Classification of landslide (Varnes classes used)

o LT: Debris flow
oGG: slides in coarse material
oGF: slides in fine material
oCB: Rock falls

o Distinction of INITIATION & RUN-OUT

 1682 events

<1976
1976‐2008
>2008
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Inventory of events (4a) >> toward a typology

MATERIAL VELOCITY

GEOMETRYGG >> exemple
MECANISM
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Geological mapping

o Existing data 1/50000 scale geological maps (BRGM)

oNEW superficial formations maps 1/10000 scale (SGNC)

oWeathered formations
oHydro-gravitationnal deposits

oDirect valorization for Bed-rock map 1

2

21

Geomorphological mapping

 Field survey



oData driven method: Weight of evidence (Bonham-Carter, 1996)
o Landslide inventory (4 landslide types)
o Spatial data available for all territory (predictive variables)
o Sensitivity analysis on predictive variables:

SUBSTRAT: bed-rock
FORM_SUP: superficial formation
LANDFORM: morphology (Iwahashi and Pike, 2007)
PENTE: slope

o 50% of inventory used

• Susceptibility thresholds defined
relatively to the inventory 
through 5 classes C1 to C5
& compared to JTC-1
recommendations
Relative susceptibility classes based on the acceptance rate 
(i.e. high >50% landslides acceptance; moderate: 50-25%; low 25-5%; nul: <5%)
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Susceptibility (1)

o STATISTICAL approach on INITIATING AREA for each TYPES of phenomena
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Susceptibility of failure (2)

o STATISTICAL approach on INITIATING AREA for each TYPES of phenomena

CB (Rockfall) >> exemple
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Susceptibility of failure (2)

o STATISTICAL approach on INITIATING AREA for each TYPES of phenomena

CB (Rockfall) >> exemple
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Run‐out (1)

o SPECIFIC APPROACH for each TYPES of phenomena

o LT / GG / GF >> FLOW-R (Flow path assessment 
of gravitational hazards at Regional scale, Horton, 
2013)

oCB >> Energy line angle CONEFALL (Jaboyedoff, 
M. and Labiouse, 2010)

Example of modelisation DEM 10 m 
(Solalex, Suisse, from Horton et al, 2013)
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Run‐out (2)
Calibration parameters

o Calibration of models from inventory data

From 
percentile of 

inventory
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Occurrence = “reach probability”
GG >> exemple

Calculation of 
run-out 

From 
percentile of 

inventory

From susceptibility maps vs inventory periods

o Occurrence =
Initiation x Propagation
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Intensity (1)

o In France for regulatory maps intensity is defined from the potential damages to “standard”  building

o Others references

International Geotechnical Society’s UNESCO Working Party on 
World Landslide Inventory, 1995, Cruden DM, Varnes DJ, 1996

Exemple of 
intensity scale
(Thiery, 2007)

Exemple of intensity scale (French national 
guide for landslide mapping, 1999)

o Background
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Intensity (2)

o New Caledonia >> choice in accordance with local government

LT / GG / GF >> velocity based scale CB >> volume based scale

CB
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Hazard (1)

Reach
probability

Intensity

CB
Vu [0.25-1 m3]
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Hazard (2)
GG >> exemple
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Hazard (3)

 Final hazard = max (hazard by phenomena)

Hlandslide = max (HLT ; HGG ; HGF ; HCB)

High level only 
for LT
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Hazard (4)

Final hazard catalog 
of 1/25 000 scale

(all types)
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Validation

o Field survey based on geologists knowledge of the territory
oGlobal accordance confirmed 
oClimatic event post-survey > 2020/2/29 385 mm / 6 hrs new landslides (LT / GG 

observed in the main area defined

o Back analysis on events

o Comparison with existing local maps >> difficult because very <> methods !
… but good agreement regarding main envelopes because 
new moderate classes impose main regulatory in land planning

Pilot area (SC-NI) 50% of events
Pilot area (SC-NII) all events

Whole area (SV)
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Perspectives

o 1st evaluation of risk for buildings
oSimple cross between hazard & presence 

of buildings
oNo vulnerability assessment

oNext step
o1st recommendations for land planning 

regarding landslide hazard
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Thanks for your attention


