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What I1s Landslide?

Rapid downslope movement of rock, regolith
(unconsolidated material) and soil under force of
gravity

Controlling Factors — tectonic, geologic, geomorphic (slope,
slope overburden, forest cover)

Triggering Factors - precursor weather events, seismic
activity, land use
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Steep Slopes
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No landslide despite cogon grass

Landslide despite thick vegetation only

vegetation
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Vegetation vs Slope
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Geologic Features
* Type of rock
* Presence of joints or fractures

* Presence of bedding planes

* If the joints or bedding planes dip in the same direction
as the slope
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Soil Features

Soil depth
« High proportion of clay minerals in soll
Shrlnklng and swelllng clay partlcles
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Triggering Factors

* Ground shaking
> Earthquake
> Volcanic eruptions

» Shocks caused by
heavy equipment or “ &

blasting
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Meteorological

2011 Pacific typhoon season

Actual tropical cyclone tracks for the period 1948-2005
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en.wikipedia.org/wiki/List_of landslides
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 Excessive rainfall

> heavy rains can saturate regolith reducing
grain to grain contact and reducing the angle
of repose
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Land Use and Land Cover

Poor site selection for
built up areas (roads,
buildings)

Slope undercutting

Vegetation removal

Blasting and earthwork
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Landlsides in Southern Sierra Madre
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Distribution of Active Faults in Southern Luzon .
B L oy e Active Faults Near the
REINA, Dingalan Areas
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Landslides in 2004 Not Triggered by Fault
Movements

* No recent significant movement of the faults
* No strong earthquakes affect the areas
 Many landslides not along the fault
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2004 Landslides in Southern Sierra Madre

Topography
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2004 Landslides in Southern Sierra Madre

Meteorological
2011 Pacific typhoon season

Actual tropical cyclone tracks for the period 1948-2005
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2004 Landslides in Southern Sierra Madre

Daily RR at Selected PAGASA Stations (Nov. 15-25, 2004) Daily RR at Selected PAGASA Stations (Nov. 26 - Dec 5, 2004)
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2004 Landslides in Southern Sierra Madre

1988 Land use and land cover of 2003 Land use/land cover of
Tignoan and Agos Watershed Tignoan and Agos Watershed
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2004 Landslides in Southern Sierra Madre

1988 Land use and land cover of 2003 Land use/land cover of
Dingalan Watershed Dingalan Watershed
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2004 Landslides in Southern Sierra Madre
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2004 Landslides in Southern Sierra Madre
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2004 Landslides in Southern Sierra Madre




2004 Landslides in Southern Sierra Madre
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2004 Landslides in Southern Sierra Madre
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2004 Landslides in Southern Sierra Madre
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2004 Landslides in Southern Sierra Madre
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2004 Landslides in Southern Sierra Madre
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2004 Landslides in Southern Sierra Madre
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2004 Landslides in Southern Sierra Madre
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2004 Landslides in Southern Sierra Madre

Triggered by abnormally high rainfall

High rainfall happened toward the end of rainy
season when the soll is highly saturated

Most landslides occurred Iin areas with forests




Where Forests Matter
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Where Forests Matter
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Where Forests Matter
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Where Forests Matter
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Where Forests Matter
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Where Forests Matter
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Bagong Silang, Los®Bafios, Philippines
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Summary Statements

Forests cannot prevent landslide due to
excessive rain

In rain-induced landslides, trees may even
contribute by adding weight to the sliding mass

Forests help minimize shallow landslides but not =
~ deep seated landslides
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Summary Statements

d In minimizing surface erosion and shallow landslides

 In reducing sediment yield

 In restoration of eroded lands including landslide
areas

 In minimizing wind-induced erosion e.g., sand dune
expansion

 Indirectly sustainable forestry minimizes erosive and
destabilizing practices
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