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Project Overview-1
= Goal #1 was to determine a-model That
would predict likely landslide locations

.#Area for study was Washingtoh; Clackamas and
. Maltnomah counties.

e Found l’l' was difficult to de’rermme wetgh’rs for'
 the mony different:soil ’rypes landcoversj
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Project Overview-2 -

» Goal #2.was to-determine the impact on
the frasportation network

eDidmot get Too far on this goall

D:aa Sources

#| andslide events from 1996-1997

@ These represent a 100-year.event. Assumed 16 be “worst case” of
landslide events (ie the most events in a relatively small #ime. frame).

®Soil Data
‘@ National Resource Coniservation Seirvice: sail type .

i ;:ela?ed Yo local area, ie:
B Run-silt loam,«8. o 80. percent slopes

! a'r;dcover

?Jf:rom USES (National Landcover Database)
#Spatial Preciptitation data

€Slope (derived from 10 meter DEM




® From Oregon Department of
Geology and Mineral
Indistries special paper #34

# Approximately.1000
landslide ‘events instudy

patially-joined
the other data (soil
: T)}p‘é", landcover,
" preciptiation, slope)

® Again, since from 1996/199
assumed ‘worst case’

Soils Data
® Soilfype data from National
Resource Conservation Department

® Soil survey were not done for
easterti Clackamas county. Tried
using Meunt Hood nation forest
SoilResource Tnventory (SRIL).
Format was hard to.reldte with

events for this

WFor logistical regression, the
attributes of highly erodable/not
highly. erodable were used in a
binary classification (1=highly
serodable, O=not highly eredable)




Landcover

® | andcover:data from USGS
National Land Cover
Dataset.

# _About 21 categories in study
area: ' i

#.Reclassified.these from 1
eros ﬁé’ren’rial) to 10
h erosion) potential using
5. fotdl SWAG assumptions.

WIRRRRRRRRRRRRRRRNNRY iLI!

;

GRS

Rainfall

. Average.annual
rainfall.-from
Oregon Climate
Service at OSU
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Slope

® Slope created from 10m
DEM.

ethodology-Logistical =
Regression '

® As mentioned earlier, logisitical regression was'chosen as'a method
to derive an model for landslides.

® According to Wikipédia:-logistical regression is a'statistical
regression model for binary dependent variables.

#. The modeled eéua’rion takes the formiiloglp 7 1L +p)=.a +bx -+
B b,

: 77‘le coefficients bl to bk are predicted using maximum likelyhood
5. estimation.: »

€ :Maximum likelyhood. estimation is an. iterative a/ggh’thbi that attempts
to estimate the population: parameters that most likely produced the
dafta. = e =




continued)

. For this projeci we used the.a JavaScript bosed iterative
tool at ;

‘r’r://www.members.aol.com/ johnpZi/logistic.htmi

e We used 4 predictor variables from-the datasets
' en];iaﬁeq,earlier' A binary soil classification (O-NoT

| iandcover the annual average mmfall and-the s!ope

€ These were spatially joined with the landshde locations to
create around-1000-prediction vamable airs..

® For addifional data peints we
created a random sample of data
poinfs within the s‘rudy area.

#® This wds done by cr‘ecmng a
random.Faster with a cell
snze-,s]ope (smallesT raster cell

patitliahalyst,

s, dted many many. values
from 01,

!.1 The number of values was:reduced
to:~1000 by only. selecting the Top
10% of the randem values

. _generated and by eliminating

o SampJe,s within 300 meters ofi




Methodology (data table~—
creation)

® The data table was created by
spatially joining the four datasets
with.the landshde events and randont
samples.’ :

ing Table was the data that

o reclasssfsed annual rcum‘ati slope (in
degrées), and a bikary flag indicating
a landslide event occured:

Methodology (data table——
creation)

@ Using the tool resulted in the output
on'the right.

® This was-enterediinto the raster
¢calculatorias the following: 0.9245 =
¥(0.4955 *. [Soi IBinary]) -
;andcoverR]) =
‘[?%Precnpt]) +
3 A [Slope])




LinearEq
Value
P High - 2.845496

B Lowe 4 eETE2

"':"'Méfhoao,logy (Isi".bbab'ili‘ry map) ?
® To get the final probabilites we usesthe equafion 1/(1 +
EXP(-[LogisRegEq]))

® Also we can map only the p#".5 giving us the following
map:
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Empirically, it looks like the model predicted where you:might guess should
be a high-probability of landslides.(Portland West Hms Columbia-River
Gorge; Coast'Range):

These areas have:the steepést slopés in.the-study area.and Joaking at.the
calculated coefficients shows that only slope has apositive coefficient (it'is the
only variable thatincreases the odds of a landslide event);

4in facty sincethe other coefficients are negative,.according'to the‘model-these. |
kelyhood of a landslide event.

Final-"Analysis”
® Zoomed in to Forest Park Area to-$how'some streets
possibly affected (according to_this model).

® Overall in study area abou#1130 miles of roads/sfreets




