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Source Data:
Lidar data from DOGAMI Lidar Data Quadrangles LDQ-2009-45122F8-Dixie Mountain, LDQ-2009-
45122F7-Sauvie Island, LDQ-DATE-45122-F6-Vancouver, LDQ-2009-45122E8-Hillsboro, LDQ-2009-
45122E7-Linnton, LDQ-2009-45122E6-Portland, LDQ-2009-45122E5-Mount Tabor, LDQ-2009-
45122E4-Camas, LDQ-2010-45122E3-Washougal, LDQ-2009-45122D8-Scholls, LDQ-2009-45122D7-
Beaverton, LDQ-2009-45122D6-Lake Oswego, LDQ-2009-45122D5-Gladstone, LDQ-2009-45122D4-
Damascus, LDQ-2009-45122D3-Sandy.
Roads, streams, waterbodies, county boundary, and community boundary datasets are from the
Regional Land Information System (RLIS),  Oregon Metro, 2016. Additional physical and cultural
locations are from the Geographic Names Information System (GNIS), U.S. Geological Survey, 2013.
Natural Hazard Mitigation Plan (NHMP) risk reporting areas are from the City of Portland, Bureau of
Emergency Management (2016).

Projection:
Oregon Statewide Lambert Conformal Conic, Unit: International Feet,
Horizontal Datum: NAD 1983 HARN.
Software:
Esri® ArcMap® 10.5.1

Cartography:
Jon J. Franczyk
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River

Study Area

City / County Boundaries

Historic Landslides (1928-2016)

122°30'0"W

122°30'0"W

45°30'0"N 45°30'0"N

122°30'0"W

122°30'0"W

45°30'0"N 45°30'0"N

(See Study Area  Com m unities M a p for m ore deta il)

122°0'0"W

122°0'0"W

122°30'0"W

122°30'0"W

45°30'0"N 45°30'0"N

122°30'0"W

122°30'0"W

45°30'0"N 45°30'0"N

ORE
G

ON
DE

P A
R TM

E NT O F G E O L O G Y A N D M I NE RAL
I NDUSTRIES

1937

STATE OF OREGON
DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES

BRAD AVY , ST AT E GEOLOGIST
www.oregongeology.org

16.5

TR
UE

 N
OR

TH
MA

GN
ET

IC
 N

OR
TH

APPROXIMATE MEAN
DEC LINAT ION, 2014

0 5 102.5
Miles

0 5 102.5
Kilometers

SCALE 1:200,000

Elevation Change
Feet above sea level

1,763.0

2.0

LIMITATIONS

W e developed this la ndslide inventory with the best a va ila ble da ta  by using the protocol of Burns a nd
M a din (2009). However, there a re inherent lim ita tions a s discussed below. T hese lim ita tions underscore
tha t this m a p is designed for regiona l a pplica tions a nd should not be used a s a n a lterna tive to site-specific
studies in critica l a rea s.

Plea se conta ct DOGAM I if errors or om issions a re found so tha t they ca n be corrected in future versions of
this m a p.

INTERPRETIVE MAP SERIES

T his product is for inform a tiona l purposes a nd m a y not ha ve been
prepa red for or be suita ble for lega l, engineering, or surveying
purposes. U sers of this inform a tion should review or consult the
prim a ry da ta  a nd inform a tion sources to a scerta in the usa bility of the
inform a tion. T his publica tion ca nnot substitute for site-specific
investiga tions by qua lified pra ctitioners. Site-specific da ta  m a y give
results tha t differ from  the results shown in the publica tion. See the
a ccom pa nying text report for m ore deta ils on the lim ita tions of the
m ethods a nd da ta  used to prepa re this publica tion.

NOTICE

Explanation of Symbols
D

Stream

Summit

Road

Waterbody

Study Area

Buildings

Community Boundaries

City of Wood Village

City of Troutdale

City of Gresham

City of Fairview

West/Central Multnomah County
(Unincorporated) & Maywood Park

General Features

Study Area

River

Highway EPNO - East Portland Neighborhood Office

NECN - Northeast Coalition

CNN - Central Northeast Neighborhoods

SWNI - Southwest Neighborhoods, Inc.

City of Portland, NHMP Risk Reporting Areas
CENT - Central City

AIRPORT

NWNW - Neighbors West/Northwest

SEUL - Southeast Uplift Neighborhood Program

NPNS - North Portland Neighborhood Services

T his m a p is a n inventory of existing la ndslides in the study a rea . T he la ndslide inventory is one of the
essentia l da ta  la yers used to delinea te regiona l la ndslide susceptibility. T his la ndslide inventory is not
regula tory, a nd we m a y m a ke revisions to the inventory of this a rea  when new inform a tion rega rding
la ndslides is found or when new la ndslides occur. T herefore, it is possible tha t la ndslides within the
m a pped a rea  were not identified on this m a p or occurred a fter the m a p wa s prepa red.

W e prepa red this inventory m a p by following the protocol for inventory m a pping of la ndslide deposits
developed by Burns a nd M a din (2009). T he three prim a ry ta sks included com pila tion of previously m a pped
la ndslides (including review of the Sta tewide La ndslide Inform a tion La yer for Oregon, relea se 2 [Burns
a nd others, 2011]), lida r-ba sed m orphologic m a pping of la ndslide fea tures, a nd review of a eria l
photogra phs. W e digita lly com piled la ndslides identified by these m ethods into a  GIS da ta ba se a t va rying
sca les. W hile 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 ba se conta ins
da ta  a t 1:8,000 or better, for representa tion purposes we ha ve visua lized the da ta  on the m a p pla te a t
1:38,000 sca le. W e a lso a ttributed ea ch la ndslide  with cla ssifica tions for rela tive a ge of a ctivity, depth of
fa ilure, m ovem ent type, a nd confidence of interpreta tion. T he la ndslide da ta  a re displa yed on top of a  ba se
m a p tha t consists of a  lida r-derived hillsha de im a ge.

T his la ndslide inventory m a p is intended to provide users with ba sic inform a tion rega rding la ndslides
within the study a rea . T he 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, a nd it is intended tha t this m a p will
provide useful inform a tion to develop regiona l la ndslide susceptibility 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.

EXPLANATION

LANDSLIDE CLASSIFICATION

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. T hese include:

DEPTH OF FAILURE: T he 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.

W e ha ve cla ssified ea ch la ndslide shown on this m a p a ccording to a  num ber of specific cha ra cteristics
identified a t the tim e the da ta  were recorded in the GIS da ta ba se. T he cla ssifica tion schem e wa s developed
by the Oregon Depa rtm ent of Geology a nd M inera l Industries (Burns a nd M a din, 2009). Severa l significa nt
la ndslide cha ra cteristics recorded in the da ta ba se a re portra yed with sym bology on this m a p. T he specific
cha ra cteristics shown for ea ch la ndslide a re the a ctivity of la ndsliding, 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. T hese la ndslide
cha ra cteristics a re determ ined prim a rily on the ba sis of geom orphic fea tures, or la ndform s, observed for
ea ch la ndslide. T he sym bology we use to displa y these cha ra cteristics on the m a p is expla ined below.

LANDSLIDE ACTIVITY: Ea ch la ndslide ha s been cla ssified a ccording to the rela tive a ge of m ost recent
m ovem ent. T his m a p displa y uses color to show the rela tive a ge of a ctivity.
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complex or combinations of two or more types (for example, ES-R + EFL)

rock fall
rock topple
rock slide-rotational
rock slide-translational
rock spread
rock flow

Type of
Movement

Type of Material
Rock Debris Soil

Complex
DFL
DSP
DS-T
DS-R

DT
DFFall

Topple
Slide-rotational
Slide-translational
Lateral spread
Flow

C
RFL
RSP
RS-T
RS-R

RT
RF debris fall

debris topple
debris slide-rotational
debris slide-translational
debris spread
debris flow

earth fall
earth topple
earth slide-rotational
earth slide-translational
earth spread
earth flowEFL

ESP
ES-T
ES-R

ET
EF

CONFIDENCE OF INTERPRETATION: W e cla ssified ea ch la ndslide a t the tim e of m a pping a ccording
to our "confidence" tha t the la ndslide a ctua lly exists. W e m a pped la ndslides on the ba sis of cha ra cteristic
m orphology, a nd the confidence of the interpreta tion wa s ba sed on how clea rly visible 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 by la ndsliding. W ith tim e, la ndslide m orphologies m a y becom e so subtle tha t they
resem ble m orphologies produced by geologic processes a nd conditions unrela ted to la ndsliding.

La 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 ble below). T he point system  is ba 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, during m a pping, the hea d sca rp a nd toe of a  la ndslide were
identifia ble a nd clea rly visible, 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 be a ssocia ted with a  m odera te confidence of identifica tion.

On the m a p the visua l displa y of this la ndslide cha ra cteristic is through the use of different line styles a s
shown below.

CLASSIFICATION OF MOVEMENT: W e cla ssified ea ch la ndslide with the type of la ndslide m ovem ent.
T here a re five types of la ndslide m ovem ent: slide, flow, fa ll, topple, a nd sprea d (Va rnes, 1978). T hese
m ovem ent types a re com bined with m a teria l type to form  the la ndslide cla ssifica tion. Not a ll com bina tions
a re com m on in na ture, a nd not a ll a re present in this study a rea .

Types of Landslide Movement:
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T he centra l a nd western portion of M ultnom a h County conta ins the
Cities of Portla nd, Gresha m , T routda le, Fa irview, a nd W ood Villa ge.
T he study a rea  is one of the m ost densely popula ted a rea s in Oregon.
Beca use la ndslides a re one of the m ost widesprea d a nd da m a ging
na tura l ha za rds in the sta te, it is im porta nt to m a p a nd a ssess the risk
in the study a rea . T he purpose of this study is to a ssist the cities a nd
county in understa nding the la ndslide ha za rd better a nd thus increa se
their a bility to reduce future risk. T he study publica tion consists of a
text report, three m a p pla tes, a nd GIS da ta .

ABOUT THIS PUBLICATION

HISTORIC and/or ACTIVE (movement less than 150 years ago): T he 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):La ndslide fea tures
a re slightly eroded a nd there is no evidence of historic m ovem ent. In som e ca ses, the observed
la ndslide fea tures ha ve been grea tly eroded a nd/or covered with deposits tha t result in sm oothed
a nd subdued m orphology.

HEAD SCARP ZONE and FLANK ZONE: T he hea d sca rp or upper m 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 pper m ost extent of the hea d sca rp
a nd interna l sca rps within the body of the la ndslide. Ha tching is in the down-dropped direction.

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).

EFL EFL - Ea rth Flow - Abbrevia tion for type of slope m ovem ent. T he  ta ble below displa ys
m ovem ent types (Va rnes, 1978). Genera lized dia gra m s (som e m odeled from  Highla nd, 2004)
showing types of m ovem ent a re shown in the next colum n.

Initia tion
T ra 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 boulders. T he rock debris som etim es a ccum ula tes a s ta lus a t the
ba se of a  cliff.

Topples a re distinguished by forwa rd rota tion a bout som e pivota l point,
below or low in the m a ss.

Slides a re downslope m ovem ents of soil or rock on a  surfa ce of rupture

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

Channelized Debris Flows com m only sta rt on a  steep, conca ve slope a s a
sm a ll slide or ea rth flow into a  cha nnel. As this m ixture of la ndslide debris
a nd wa ter flows down the cha nnel, the m ixture picks up m ore debris,
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. T he slope
m a teria l liquefies a nd runs out, form ing a  bowl or depression a t the hea d.

Complex Landslides a re com bina 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 exhibits 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  from  Highla nd, 2004)

Rota tiona l slides m ove a long a  surfa ce of rupture tha t is curved a nd
conca ve.

T ra 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.

•

•
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.

HIGH CONFIDENCE (≥ 30 points)

MODERATE CONFIDENCE (20 – 30 points)

LOW CONFIDENCE (≤ 20 points)

1.

2.

3.

4.

5.

6.

7.

Every effort ha s been m a de to ensure the a ccura cy of the GIS a nd ta bula r da ta ba se, but it
is not fea sible to com pletely verify a ll origina l input da ta .
Burns a nd M a din (2009) recom m ended a  protocol to develop la ndslide inventories tha t is
ba sed on four prim a ry ta sks: 1) interpreta tion of lida r-derived topogra phic da ta , 2)
com pila tion a nd review of previously m a pped la ndslides, 3) review of historic a ir photos,
a nd 4) lim ited field checking. T hese ta sks ca n a ffect the level of deta il a nd a ccura cy of the
la ndslide inventory.  W e expect the lida r da ta  qua lity to im prove in the future, a nd this
im provem ent will likely result in the identifica tion of m ore la ndslides with grea ter
a ccura cy a nd confidence. Beca use of tim e lim ita tions it is likely tha t we ha ve m issed som e
previously m a pped la ndslides. In som e loca tions, historic a ir photos m a y not be a va ila ble.
Beca use field work is tim e consum ing a nd therefore expensive, field checking m a y be
extensive in som e loca tions but very lim ited in other loca tions.
T he lida r-ba sed m a pping is a  “sna pshot” view of the current la ndsca pe tha t m a y cha nge a s
new inform a tion rega rding la ndslides becom es a va ila ble or new la ndslides occur.
Beca use of the resolution of the lida r da ta  a nd a ir photos, la ndslides tha t a re sm a ller tha n
100 squa re m eters (1,075 squa re feet) m a y not be identified. Genera lly, sm a ll la ndslides
a re included if they a re reported by a  loca l governm enta l a gency, a  site-specific study,
regiona l study report, or a  loca l a rea  la ndslide expert, a nd a re found to be a ccura tely
loca ted by the m a pper.
Even with high-qua lity lida r-derived topogra phic da ta , it is possible tha t som e existing
la ndslides a re m isinterpreted by the m a p a uthors. W e prepa red a nd reviewed this da ta ba se
a nd m a p in a ccorda nce with a  published protocol (Burns a nd M a din, 2009) to m inim ize
these problem s.
Ea rthwork rela ted to developm ent on hillsides ca n rem ove the geom orphic expressions of
pa st la ndsliding. T his ca n result in la ndslides being m issed in the inventory. Ea rthwork on
hillsides ca n a lso crea te geom orphic expressions tha t m im ic pa st la ndsliding; for exa m ple, a
cut a nd fill ca n look like a  la ndslide sca rp a nd toe. T his lim ita tion ca n som etim es be
a ddressed by viewing a eria l photogra phs tha t preda te developm ent in the a rea  being
m a pped. T herefore, to ensure tha t pa st la ndslides ha ve been a dequa tely identified, if a
la ndslide wa s identified on the predevelopm ent a ir photos, we included the la ndslide in the
la ndslide inventory, whether or not surfa ce expression wa s loca ted in the lida r-derived
m a pping.
Som e la ndslides ha ve been m itiga ted.  Beca use it is not fea sible to collect deta iled site-
specific inform a tion on every la ndslide, for exa m ple if it ha s been m itiga ted a nd wha t level
of m itiga tion wa s im plem ented, we ha ve om itted m itiga tion. Aga in, beca use of these
lim ita tions this m a p is intended for regiona l purposes only a nd ca nnot repla ce site-specific
investiga tions.  However, the m a p ca n serve a s a  useful tool for estim a ting the regiona l
la ndslide ha za rd a nd a s a  sta rting pla ce for future deta iled la ndslide site-specific m a ps.


