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degrees a t a  60-degree a ngle from  horizonta l. The DEM wa s m ultiplied b y 2 (vertica l exa ggera tion) to enha nce slope a rea s.
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LANDSLIDE CLASSIFICATION
Ea ch la ndslide shown on this m a p ha s b een cla ssified a ccording to a  num b er of specific cha ra cteristics identified a t the tim e the da ta
were recorded in the GIS da ta b a se. The cla ssifica tion schem e wa s developed b y Burns a nd Ma din (2009). Severa l significa nt la ndslide
cha ra cteristics recorded in the da ta b a se a re portra yed with sym b ology on this m a p. The specific cha ra cteristics shown for ea ch
la ndslide a re the la ndslide a ctivity, la ndslide fea tures, deep or sha llow fa ilure, confidence of la ndslide interpreta tion, a nd type of
la ndslide m ovem ent. These la ndslide cha ra cteristics a re determ ined prim a rily on the b a sis of geom orphic fea tures, or la ndform s,
ob served for ea ch la ndslide. The sym b ology used to displa y these cha ra cteristics is expla ined b elow.

EXPLANATION
This m a p is a n inventory of existing la ndslides in the study a rea . The la ndslide inventory is one of the essentia l da ta  la yers used to
delinea te regiona l la ndslide susceptib ility. This la ndslide inventory is not regula tory, a nd revisions ca n ha ppen when new inform a tion
rega rding la ndslides is found or when new la ndslides occur. Therefore, it is possib le tha t la ndslides within the m a pped a rea  were not
identified or occurred a fter the m a p wa s prepa red.

This inventory m a p wa s prepa red b y following the Protocol for Inventory Ma pping of L a ndslide Deposits from  L ight Detection a nd
Ra nging (lida r) Im a gery developed b y Burns a nd Ma din (2009). The three prim a ry ta sks included com pila tion of previously m a pped
la ndslides (including review of the Sta tewide L a ndslide Inform a tion Da ta b a se for Oregon [SL IDO] Relea se 4 [Fra nczyk a nd others,
2019]), lida r-b a sed m orphologic m a pping of la ndslide fea tures, a nd review of a eria l photogra phs. L a ndslides identified b y these
m ethods were digita lly com piled into a  GIS da ta b a se a t va rying sca les. While the protocol recom m ends da ta  use a t a  m a p sca le of
1:8,000, a nd the geoda ta b a se conta ins da ta  a t 1:8,000 or b etter, for representa tion purposes the da ta  ha ve b een visua lized on the m a p
pla te a t 1:32,000. Ea ch la ndslide wa s a lso a ttrib uted with cla ssifica tions for a ctivity, depth of fa ilure, m ovem ent type, a nd confidence of
interpreta tion. The la ndslide da ta  a re displa yed on top of a  b a se m a p tha t consists of a n a eria l photogra ph (orthorectified) overla id on
the lida r-derived hillsha de im a ge.

This la ndslide inventory m a p is intended to provide users with b a sic inform a tion rega rding la ndslides within the study a rea . The
geologic, terra in, a nd clim a tic conditions tha t led to la ndslides in the pa st m a y provide clues to the loca tions a nd conditions of future
la ndslides. It is intended tha t this m a p will provide useful inform a tion to develop regiona l la ndslide susceptib ility m a ps, to guide site-
specific investiga tions for future developm ents, a nd to a ssist in regiona l pla nning a nd m itiga tion of existing la ndslides.

HISTORIC LANDSLIDE POINTS: These a re the loca tions of known la ndslides tha t were recorded a nd included
in previous version of SL IDO Relea se 4.

INTRODUCTION
The Oregon Depa rtm ent of Geology a nd Minera l Industries (DOGAMI) pa rtnered with Oregon Em ergency Ma na gem ent (OEM) to
b etter understa nd the la ndslide ha za rds in the coa sta l portions of Dougla s County, Oregon. The goa l of the pa rtnership wa s to crea te
deta iled la ndslide inventories. The text b elow expla ins how this wa s done.

The a b b revia tion of cla ssifica tion of m ovem ent is not included on this m a p pla te b eca use of the sca le. It is included in the GIS
da ta b a se a nd ca n b e viewed on the online SL IDO web  m a p a va ila b le a t www.oregongeology.org.

LANDSLIDE FEATURES: Beca use of the high resolution of the lida r-derived topogra phic da ta , som e a dditiona l la ndslide fea tures
were identified. These include:

DEPTH OF FAILURE: The depth of la ndslide fa ilure wa s estim a ted from  sca rp height. Fa ilures less tha n 4.5 m  (15 ft) deep a re
cla ssified a s sha llow, a nd fa ilures grea ter tha n 4.5 m  (15 ft) deep a re cla ssified a s deep.

HEAD SCARP ZONE and FLANK ZONE: The hea d sca rp or upperm ost sca rp, which in m a ny ca ses exposes the
prim a ry fa ilure pla ne (surfa ce of rupture), a nd fla nks or shea r zones.

HEAD SCARP LINE and INTERNAL SCARP LINES: U pperm ost extent of the hea d sca rp a nd interna l sca rps
within the b ody of the la ndslide. Ha tching is in the down-dropped direction.

HISTORIC and/or ACTIVE (movement less than 150 years ago): The la ndslide a ppea rs to ha ve m oved within
historic tim e or is currently m oving (a ctive).

PRE-HISTORIC or ANCIENT (movement greater than 150 years ago): L a ndslide fea tures a re slightly eroded
a nd there is no evidence of historic m ovem ent. In som e ca ses, the ob served la ndslide fea tures ha ve b een grea tly
eroded a nd/or covered with deposits, which resulted in sm oothed a nd sub dued m orphology.

SHALLOW LANDSLIDE:Estim a ted fa ilure pla ne depth is less tha n 4.5 m  (15 ft).

DEEP LANDSLIDE: Estim a ted fa ilure pla ne depth is grea ter tha n 4.5 m  (15 ft).

CONFIDENCE OF INTERPRETATION: Ea ch la ndslide wa s cla ssified a ccording to our "confidence" tha t the la ndslide a ctua lly
exists. We m a pped la ndslides on the b a sis of cha ra cteristic m orphology, a nd the confidence of the interpreta tion wa s b a sed on how
clea rly visib le tha t m orphology is. As a  la ndslide a ges, a fter its m ost recent m ovem ent, wea thering (prim a rily through erosion)
degra des the m orphology produced b y la ndsliding. With tim e, la ndslide m orphologies m a y b ecom e so sub tle tha t they resem b le
m orphologies produced b y geologic processes a nd conditions unrela ted to la ndsliding.

L a ndslides m a y ha ve severa l different types of a ssocia ted m orphologies, a nd we define confidence through a  sim ple point system  (see
ta b le b elow). The point system  is b a sed on a  0 to 10 point ra nking of ea ch of four prim a ry la ndslide fea tures. For exa m ple, if the hea d
sca rp a nd toe of a  la ndslide were identifia b le a nd clea rly visib le during m a pping, the m a pper would a pply 10 points for the hea d sca rp
a nd 10 points for the toe, equa ling 20 points, which would b e a ssocia ted with a  m odera te confidence of identifica tion.

The visua l displa y of this la ndslide cha ra cteristic is through the use of different line styles a s shown b elow.

CLASSIFICATION OF MOVEMENT: Ea ch la ndslide wa s cla ssified with the type of la ndslide m ovem ent. There a re five types of
la ndslide m ovem ent: slide, flow, fa ll, topple, a nd sprea d (V a rnes, 1978). These m ovem ent types a re com b ined with m a teria l type to form
the la ndslide cla ssifica tion. N ot a ll com b ina tions a re com m on in na ture, a nd not a ll a re present in this study a rea .

Initia tion
Tra nsport

Deposition

Falls a re nea r-vertica l ra pid m ovem ents of m a sses of m a teria ls, such a s rocks or b oulders. The rock
deb ris som etim es a ccum ula tes a s ta lus a t the b a se of a  cliff.

Topples a re distinguished b y forwa rd rota tion a b out som e pivota l point, b elow or low in the m a ss.

Slides a re downslope m ovem ents of soil or rock on a  surfa ce of rupture (fa ilure pla ne or shea r zone).

Spreads a re com m only triggered b y ea rthqua kes, which ca n ca use liquefa ction of a n underlying la yer
a nd extension a nd sub sidence of otherwise cohesive m a teria ls overlying liquefied la yers.

Channelized Debris Flows com m only sta rt on steep, conca ve slopes a s sm a ll slides or ea rth flows into
cha nnels. As this m ixture of la ndslide deb ris a nd wa ter flows down the cha nnel, the m ixture picks up
m ore deb ris, wa ter, a nd speed, a nd deposits in a  fa n a t the outlet of the cha nnel.

Earth Flows com m only ha ve a  cha ra cteristic “hourgla ss” sha pe. The slope m a teria l liquefies a nd runs
out, form ing a  b owl or depression a t the hea d.

Complex Landslides a re com b ina tions of two or m ore types. An exa m ple of a  com m on com plex
la ndslide is a  rota tiona l slide + ea rth flow, which usua lly exhib its rota tiona l slide fea tures in the upper
region a nd ea rth flow fea tures nea r the toe.

(Block dia gra m s from  Highla nd, 2004)

LANDSLIDE ACTIVITY: Ea ch la ndslide ha s b een cla ssified a ccording to the rela tive a ge of m ost recent m ovem ent. This m a p displa y
uses color to show the rela tive a ge of a ctivity.

Landslide Feature
Head scarp
Flanks
Toe
Internal scarps, sag ponds, 
compression ridges, etc.

0-10
0-10
0-10
0-10*

Points

* Applied only once so that total points 
  do not exceed 40.

EFL EFL  - Ea rth Flow - Ab b revia tion for type of slope m ovem ent. The ta b le b elow displa ys m ovem ent types (V a rnes,
1978). Genera lized dia gra m s (som e m odeled from  Highla nd, 2004) showing types of m ovem ent a re included on this
pla te.

Type of  
Movement 

Type of Material 
Rock Debris Soil 

Fall RF  rock fall DF debris fall EF earth fall 
Topple RT  rock topple DT debris topple ET earth topple 
Slide-rotational RS-R  rock slide-rotational DS-R debris slide-rotational ES-R earth slide-rotational 
Slide-translational RS-T  rock slide-translational DS-T debris slide-translational ES-T earth slide-translational 
Lateral spread RSP  rock spread DSP debris spread ESP earth spread 
Flow RFL  rock flow DFL debris flow EFL earth flow 
Complex C  complex or combinations of two or more types (for example, ES-R + EFL) 
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Rota tiona l slides m ove a long a  surfa ce of rupture tha t is curved a nd conca ve.

Tra nsla tiona l slides displa ce a long a  pla na r or undula ting surfa ce of rupture, sliding out over the
origina l ground surfa ce.
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HIGH CONFIDENCE (≥30 points) 
 
MODERATE CONFIDENCE (11-29 points) 
 
LOW CONFIDENCE (10 points) 


