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LANDSLIDE CLASSIFICATION

HIGH CONFIDENCE (≥30 po ints) 
 
MODERATE CONFIDENCE (11-29 po ints) 
 
LOW CONFIDENCE (10 po ints) 

CLASSIFICATION OF MOV EMENT: Ea c h la nd slid e wa s cla ssified  with the type o f la nd slid e m o vem ent. There a re five types o f 
la nd slid e m o vem ent: slid e, flo w, fa ll, topple, a nd  sprea d . These m o vem ent types a re c o m b ined  with m a teria l type to fo rm  the la nd slid e 
c la ssific a tio n. N o t a ll c o m b ina tio ns a re c o m m o n in na ture, a nd  no t a ll a re present in this qua d ra ngle. 
 

EFL – Earth Flow – Ab b revia tio n fo r cla ss o f slo pe m o vem ent. The ta b le b elo w d ispla ys the types (Va rnes, 1978). 
Genera lized  d ia gra m s (so m e m o d ified  fro m  Highla nd , 2004) sho wing types o f m o vem ent a re d ispla yed  b elo w the 
ta b le.  

EFL

CONFIDENCE OF INTERPRETATION: Ea c h la nd slid e wa s cla ssified  a c c o rd ing to the c o nfid enc e tha t the m a pper a ssigns b a sed  o n 
the likeliho o d  tha t the la nd slid e a ctua lly exists. La nd slid es a re m a pped  o n the b a sis o f c ha ra cteristic m o rpho lo gy, a nd  the c o nfid enc e o f 
the interpreta tio n is b a sed  o n ho w c lea rly visib le tha t m o rpho lo gy is. As a  la nd slid e a ges, wea thering (prim a rily through erosio n) 
d egra d es the c ha ra cteristic m o rpho lo gies pro d uc ed  b y la nd slid ing. W ith tim e, la nd slid e m o rpho lo gies m a y b ec o m e so subtle tha t they 
resem b le m o rpho lo gies pro d uc ed  b y geo lo gic pro c esses a nd  c o nd itio ns unrela ted  to la nd slid ing. 
La nd slid es m a y ha ve severa l d ifferent types o f m orpho lo gies a sso c ia ted  with them , a nd  we d efine c o nfid enc e through a  sim ple po int 
system  (see ta b le b elo w) a sso c ia ted  with these fea tures. The po int system  is b a sed  o n a  ra nking o f fo ur prim a ry la nd slid e fea tures with 
a  ra nking o f 0 to 10 po ints per fea ture. For exa m ple, if d uring m a pping, the hea d  sc a rp a nd  to e o f a  la nd slid e were id entifia b le a nd  
c lea rly visib le, the m a pper would  a pply 10 po ints fo r the hea d  sc a rp a nd  10 po ints fo r the to e, equa ling 20 po ints, whic h wo uld  b e 
a sso c ia ted  with a  m o d era te c o nfid enc e o f id entific a tio n.  
The visua l d ispla y o f this la nd slid e c ha ra cteristic is through the use o f d ifferent line styles a s sho wn b elo w. 

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.

Ea c h la nd slid e sho wn o n this m a p ha s b een c la ssified  a c c o rd ing to a  num b er o f spec ific c ha ra cteristics id entified  a t the tim e the d a ta
were rec o rd ed  in the GIS d a ta b a se. The c la ssific a tio n sc hem e wa s d evelo ped  b y the Orego n Depa rtm ent o f Geo lo gy a nd  Minera l
Ind ustries (Burns a nd  Ma d in, 2009). Severa l signific a nt la nd slid e c ha ra cteristics rec o rd ed  in the d a ta  b a se a re portra yed  with
sym b o lo gy o n this m a p. The spec ific c ha ra cteristics sho wn fo r ea c h la nd slid e a re the a ctivity o f la nd slid ing, la nd slid e fea tures, d eep or
sha llo w fa ilure, c o nfid enc e o f la nd slid e interpreta tio n, a nd  type o f la nd slid e m o vem ent. These la nd slid e c ha ra cteristics a re d eterm ined
prim a rily o n the b a sis o f geo m o rphic fea tures, or la nd fo rm s, o b served  fo r ea c h la nd slid e. The sym b o lo gy used  to d ispla y these
cha ra cteristics is expla ined  b elo w.

LANDSLIDE ACTIV ITY: Ea c h la nd slid e ha s b een c la ssified  a c c o rd ing to the rela tive a ge o f la st m o vem ent. This m a p d ispla y uses 
c o lo r to sho w the rela tive a ge o f a ctivity. 
 

HISTORIC an d/or ACTIV E (movemen t less than  150 years ag o): The la nd slid e a ppea rs to ha ve m o ved  within 
historic tim e or is currently m o ving (a ctive). 
 
PRE-HISTORIC or ANCIENT (movemen t g reater than  150 years ag o): La nd slid e fea tures a re slightly ero d ed  
a nd  there is no  evid enc e o f historic m o vem ent. In so m e c a ses, the o b served  la nd slid e fea tures ha ve b een grea tly 
ero d ed  a nd /or c o vered  with d eposits tha t result in sm o o thed  a nd  sub d ued  m o rpho lo gy. 
 
 

LANDSLIDE FEATURES: Bec a use o f the high reso lutio n o f the lid a r-d erived  topo gra phic d a ta , so m e a d d itio na l la nd slid e fea tures 
were id entified .  These inc lud e: 
 

HEAD SCARP ZONE an d FLANK ZONE: The hea d  sc a rp or upper m o st sc a rp, whic h in m a ny c a ses exposes the 
prim a ry fa ilure pla ne (surfa c e o f rupture), a nd  fla nks or shea r zo nes. 
 
HEAD SCARP LINE an d INTERNAL SCARP LINES:  Upper m o st extent o f the hea d  sc a rp a nd  interna l sc a rps 
within the b o d y o f the la nd slid e. Ha tc hing is in the d o wn-d ro pped  d irectio n. 
 
 

DEPTH OF FAILURE: The d epth o f la nd slid e fa ilure wa s estim a ted  fro m  sc a rp height.  Fa ilures less tha n 4.5 m  (15 ft) d eep a re 
c la ssified  a s sha llo w-sea ted  a nd  fa ilures grea ter tha n 4.5 m  (15 ft) d eep a re c la ssified  a s d eep-sea ted . 
 

SHALLOW-SEATED LANDSLIDE: Estim a ted  fa ilure pla ne d epth is less tha n 4.5 m  (15 ft). 
 
DEEP-SEATED LANDSLIDE: Estim a ted  fa ilure pla ne d epth is grea ter tha n 4.5 m  (15 ft). 

EXPLANATION
This m a p is a n inventory o f existing la nd slid es in the stud y a rea . The la nd slid e inventory is o ne o f the essentia l d a ta  la yers used  to
d elinea te regio na l la nd slid e susceptib ility. This la nd slid e invento ry is not regula tory, a nd  revisio ns c a n ha ppen when new info rm a tio n
rega rd ing la nd slid es is found  or when future (new) la nd slid es o c cur. Therefo re, it is possib le tha t la nd slid es within the m a pped  a rea
were no t id entified  or o c curred  a fter the m a p wa s prepa red .

This inventory m a p wa s prepa red  b y fo llo wing the Proto c o l fo r Invento ry Ma pping o f La nd slid e Depo sits fro m  Light Detectio n a nd
Ra nging (Lid a r) Im a gery d evelo ped  b y Burns a nd  Ma d in (2009). The three prim a ry ta sks inc lud ed  c o m pila tio n o f previo usly m a pped
la nd slid es (inc lud ing review o f the Sta tewid e La nd slid e Info rm a tio n La yer fo r Orego n (SLIDO), relea se 3.2 [Burns, 2014]), lid a r-b a sed
m o rpho lo gic m a pping o f la nd slid e fea tures, a nd  review o f a eria l photo gra phs. La nd slid es id entified  b y these m etho d s were d igita lly
c o m piled  into a  GIS d a ta b a se a t va rying sc a les. W hile the proto c o l rec o m m end s d a ta  use a t a  m a p sc a le o f 1:8,000, a nd  the geo d a ta b a se
c o nta ins d a ta  a t 1:8,000 or b etter, fo r representa tio n purposes the d a ta  ha ve b een visua lized  o n the m a p pla te a t 1:20,000. Ea c h
la nd slid e wa s a lso a ttributed  with cla ssific a tio ns for a ctivity, d epth o f fa ilure, m o vem ent type, a nd  c o nfid enc e o f interpreta tio n. The
la nd slid e d a ta  a re d ispla yed  o n to p o f a  b a se m a p tha t c o nsists o f a n a eria l photo gra ph (orthorectified ) o verla id  o n the lid a r-d erived
hillsha d e im a ge.

This la nd slid e inventory m a p is intend ed  to pro vid e users with b a sic info rm a tio n rega rd ing la nd slid es within the stud y a rea . The
geo lo gic, terra in, a nd  c lim a tic c o nd itio ns tha t led  to la nd slid es in the pa st m a y pro vid e c lues to  the lo c a tio ns a nd  c o nd itio ns o f future
la nd slid es, a nd  it is intend ed  tha t this m a p will pro vid e useful info rm a tio n to  d evelo p regio na l la nd slid e susceptib ility m a ps, to guid e
site-spec ific investiga tio ns for future d evelo pm ents, a nd  to a ssist in regio na l pla nning a nd  m itiga tio n o f existing la nd slid es.

HISTORIC LANDSLIDE POINTS:These a re the lo c a tio ns o f kno wn la nd slid es tha t were rec o rd ed  a nd  inc lud ed
in previo us versio ns o f SLIDO or c a ptured  d uring this pro ject fro m  review o f historic a l a ir photos fro m  1995 to 2014
or fro m  other historic a l rec o rd s.

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) 
 

INTRODUCTION
The Orego n Depa rtm ent o f Geo lo gy a nd  Minera l Ind ustries (DOGAMI) pa rtnered  with the Burea u o f La nd  Ma na gem ent (BLM) to
b etter und ersta nd  the la nd slid e ha za rd s in Co o s Ba y District BLM la nd . The go a l o f the pa rtnership wa s to crea te d eta iled  la nd slid e
inventories. The text b elo w expla ins ho w this wa s d o ne.

Initia tio n
Tra nsport

Depositio n

Falls a re nea r-vertic a l, ra pid  m o vem ents o f m a sses o f m a teria ls, such a s ro c ks or b o uld ers. The ro c k 
d eb ris so m etim es a c cum ula tes a s ta lus a t the b a se o f a  c liff. 
 
 
Topples a re d istinguished  b y forwa rd  rota tio n a b o ut so m e pivo ta l po int, b elo w o r lo w in the m a ss. 
 
 
Slides a re d o wnslo pe m o vem ents o f so il o r ro c k o n a  surfa c e o f rupture (fa ilure pla ne o r shea r zo ne).  
 

Rota tio na l slid es m o ve a lo ng a  surfa c e o f rupture tha t is curved  a nd  c o nc a ve. 
 
Tra nsla tio na l slid es d ispla c e a lo ng a  pla na r or und ula ting surfa c e o f rupture, slid ing o ut o ver the 
origina l ground  surfa c e. 

 
 
Spreads a re c o m m o nly triggered  b y ea rthqua kes, whic h c a n c a use liquefa ctio n o f a n und erlying la yer a nd  
extensio n a nd  subsid enc e o f c o m m o nly c o hesive m a teria ls o verlying liquefied  la yers. 
 
 
Chan n eliz ed Debris Flows c o m m o nly sta rt o n a  steep, c o nc a ve slo pe a s a  sm a ll slid e o r ea rth flo w into a  
c ha nnel. As this m ixture o f la nd slid e d ebris a nd  wa ter flo ws d o wn the c ha nnel, the m ixture picks up m ore 
d eb ris, wa ter, a nd  speed , a nd  d epo sits in a  fa n a t the outlet o f the c ha nnel.  
 
 
Earth Flows c o m m o nly ha ve a  c ha ra cteristic “hourgla ss” sha pe. The slo pe m a teria l liquefies a nd  runs 
out, form ing a  b o wl o r d epressio n a t the hea d . 
 
 
Complex Lan dslides a re c o m b ina tio ns o f two o r m ore types. An exa m ple o f a  c o m m o n c o m plex la nd slid e 
is a  slum p-ea rth flo w, whic h usua lly exhib its slum p fea tures in the upper regio n a nd  ea rth flo w fea tures 
nea r the to e. 
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