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Global Landslide Hazard Zonation - Hot-Spots

Degree of Hazard

1 Nepgligible to very low  (Class 1-2)
| Low {Class 3)
] Low to modarata [Class 4)
] Moderate (Clays 5)
B Medium (Class 6)
] Medium to high (Class T)
B High {Clags 8)
. ery high (Class 8}
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Process type Type of material
Rock Debris Earth
Topple Rock topple Debris topple Earth topple
Fall Rock fall Debris fall Earth fall
Slide Translational Rock slide Debris slide Earth slide
Rotational
Flow Rock flow Debris flow Earth flow
Spread Rock spread Debris spread Earth spread
Complex e.g., rock avalanche  e.g., flow slide  e.g., slump-earthflow
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Class Description Typical Expected damages and population reaction
velocity
1 Extremely =5 m/sec Disaster of major violence; buildings destroyed by
rapid impact of displaced material; many deaths;
escape unlikely
2 Very rapid =3 m/min Some lives lost; velocity too great to permit all
persons to escape
3 Rapid =1.8 m/h Escape evacuation possible; structures destroyed
4 Moderate =13 m/month  Some temporary and insensitive structures can be
temporarily maintained
5 Slow =1.6 m/year Remedial constructions can be undertaken during
movement; insensitive structures can be
maintained
with frequent maintenance work if total movement
is not large during a particular acceleration phase
4] Very slow =15 mm/year  Some permanent structures undamaged by movement
7 Extremely slow <15 mm/year  Imperceptible without instruments; construction
possible with precautions
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1. GROUND CONDITIONS
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Plastic weal: material

Sensttive material

Collapsible material

Weathered material

Sheared material

Jointed or fissured material

Adversely oriented mass discontinuities (including bedding, schistosity, cleavage)

Adversely oriented structural discontinnities (including faults, vnconformities, flexural shears,
sedimentary contacts)

Confrast in permeability and its effects on ground water confrast in stiffness (stiff. dense
material over plastic matenial)

2. GEOMORFHOLOGICAT PROCESSES

)]
(2
3
)
3
(6
(0
®
)]

Tectonic uplift

Volcanic uplift

Glacial rebound

Fluvial erosion of the slope toe

Wave erosion of the slepe toe

Glacial erosion of the slope toe

Erosion of the lateral marging
Subterranean erosion (solution. piping)
Deposition loading of the slope or ifs crest

(107 Vegetation removal (by erosion. forest fire_ drought)

3. PHYSICATI PROCESSES

m
@
3)
@)
)
©
7
®
©)

Intense, short period rainfall

Rapid melt of deep snow

Prolonged high precipitation

Rapid drawdown following floods, high tides or breaching of natural dams
Eartheuake

Volcanic eruption

Breaching of crater lakes

Thawing of permafiost

Freeze and thaw weathening

(107 Shrink and swell weathenng of expansive soils

4. MAN-MADE PROCESSES

8y
@
(3
“
(3
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(8
®

E=xcavation of the slope or its toe

Loading of the slope or its crest

Drawdown (of reservoirs)

Trrigation

Defective maintenance of drainage systems

Water leakage from services (water supplies, sewers, stornnwater drains)
Vegetation removal (deforestation)

Mining and quanying (open pits or underground galleries)

Creation of dumps of very loose waste

(107 Artificial vibration (including traffic. pile drrving. heavy machinery)
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Layered clay shales and shales (with or without
fissility) more or less fissured and /or jointed.

Sheared clay shales and shales.

Ordered sequences of more or less fissured and
jomted layers of rock and clay or shales.

Disarranged layers of competent rock and clay or
clay shale from highly fissured and jomted up to
sheared.

As B2 with a chaadtic structure.,

Blocks or fragments of more or less weathered rocks
m a clayey matrix (residual and colluvial soils).
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ERS-1 and ERS-2 SAR JERS-1 SAR RADAFERSAT-12 ENVISAT ASAR

Agency: European Space
Agency (ESA)

Frequency: Band C

Ground resolution: 25
m

Acguisition mode:
Stripmap

Swath: 100 km

Repeat cvcle: 35 giomi

Lauched: 1991-2000
(ERS-1) e 1995 (ERS2)

Alos-Palsar

Agency: Japanese
Aerospace Exploration
Agency

Frequency: Band L

Ground resolution: 7-
100 m

Acguisition mode:
Stripmap, ScanSAR

Swath: 20-350 km

Repeat cyvcle: 44 giomi

Lauched: 2006

Agency: Japanese
Aerospace Exploration
Agency

Agency: Canadian Space
Agency

Agency: European Space
Agency (ESA)

Frequency: Band L

Frequency: Band C

Frequency: Band C

Ground resolution: 20
m

Ground resolution: 10—
100 m (Radarsat-1) 3100
m (Radarsat-2}

Ground resolution: 15—
1000 m

Acquisition mode:
Stripmap
Swath: 70 km

Acquisition mode:

Stripmap e ScanSAR

Swath: 50-500 km

Acquisition mode:

Stripmap e ScanSAR

Swath: 100-405 km

Repeat cycle:44 giomi

Repeat cvcle : 24 giomi

Repeat cycle: 35 glomi

Lauched: 1993

Lauched : 1995
(Radarsat-1} e 2007
(Badarsat-2)

Lauched: 2001

TerraSAR-X-1 COSMO-SKYMed Sentinel-1
Agency: Infoterra Agency: Italian Spatial Agency : European
(Germany) Agency (ASIT) Spatial Agency (ESA)

Frequency: Band X

Frequency: Band X

Frequency : Band C

Ground resolution: 1-
16m

Ground resolution: 1-
100m

Ground resolution : 15-
1000 m

Acquisition mode:
Smipmap. ScanSAR e

Spotlight

Swath: 15-60 km

Acguisition mode:
Stripmap, ScanSAR e

Spotli
Swath: 20-400 km

Acquisition mode :
Stripmap, ScanSAR e

Spotli
Swath: 100-405 km

Repeat cvele: 11 giomi

Repeat cyvcle: 4 giomi

Repeat cvcle : 6 giomi

Lauched: 2007

Lauched: 2007-2010 (4
satelliti)

Lauched : 2013 (2
satellit)
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