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Source Data:
Oregon Lidar Consortium, 2015 and US Army Corp Engineers, 2010 for Brown Creek
(45121-E3), Lyle (45121-F3), Petersburg (45121-E1), The Dalles North (45121-F2),
and The Dalles South (45121-E2) quadrangles. Water features from the National
Hydrology Dataset (NHD), 2017 and transportation from Oregon Department of
Transportation (ODOT), 2015.

IMPORT AN T  N OT ICE:
T his product is for in form ation a l purposes a n d m ay n ot have b een  prepared
for or b e suita b le for lega l, en gin eerin g, or surveyin g purposes. U sers of this
in form ation  should review or con sult the prim ary data a n d in form ation
sources to ascertain  the usa b ility of the in form ation . T his pub lication  ca n n ot
sub stitute for site-specific in vestigation s b y qua lified practition ers. Site-
specific data m ay give results that differ from  the results show n  in  the

Projection:
Oregon Statewide Lambert Conformal Conic, Unit: International Feet, Horizontal
Datum: NAD 1983 2011.
Software:
Esri® ArcMap® 10.7.1
Digital Cartography:
Jon J. Franczyk
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LANDSLIDE FEATURES: Because of the high resolution  of the lidar-derived topographic data, som e addition a l
la n dslide features w ere iden tified. T hese in clude:

DEPTH OF FAILURE: T he depth of la n dslide failure w as estim ated from  scarp height. Fa ilures less tha n  4.5 m  (15 ft)
deep are classified as sha llow, a n d fa ilures greater tha n  4.5 m  (15 ft) deep are classified as deep.

We have classified ea ch la n dslide show n  on  this m ap accordin g to a n um b er of specific characteristics iden tified at
the tim e the data w ere recorded in  the GIS data b ase. T he classification  schem e w as developed b y the Oregon
Departm en t of Geology a n d Min eral In dustries (Burn s a n d Ma din , 2009). Severa l sign ifica n t la n dslide
chara cteristics recorded in  the data b ase are portrayed w ith sym b ology on  this m ap. T he specific characteristics
show n  for each la n dslide are the activity of la n dslidin g, la n dslide features, deep or shallow fa ilure, con fiden ce of
la n dslide in terpretation , a n d type of la n dslide m ovem en t. T hese la n dslide characteristics are determ in ed prim arily
on  the b asis of geom orphic features, or la n dform s, ob served for ea ch la n dslide. T he sym b ology w e use to display
these chara cteristics on  the m ap is explain ed b elow.
LANDSLIDE ACTIVITY: Each la n dslide has b een  classified a ccordin g to the relative age of m ost recen t m ovem en t.
T his m ap display uses color to show the relative a ge of activity.

LANDSLIDE CLASSIFICATION

SHALLOW LANDSLIDE:Estim ated failure pla n e depth is less tha n  4.5 m  (15 ft).

DEEP LANDSLIDE:Estim ated failure pla n e depth is greater tha n  4.5 m  (15 ft).

HEAD SCARP ZONE and FLANK ZONE: T he head scarp or upper m ost scarp, which in  m a n y cases
exposes the prim ary failure pla n e (surfa ce of rupture), a n d fla n ks or shear zon es.
HEAD SCARP LINE and INTERNAL SCARP LINES: U pper m ost exten t of the head scarp a n d in tern a l
scarps w ithin  the b ody of the la n dslide. Hatchin g is in  the dow n -dropped direction .

HISTORIC and/or ACTIVE (movement less than 150 years ago): T he la n dslide appears to have m oved
w ithin  historic tim e or is curren tly m ovin g (active).
PRE-HISTORIC or ANCIENT (movement greater than 150 years ago): L a n dslide features are slightly
eroded a n d there is n o eviden ce of historic m ovem en t. In  som e cases, the ob served la n dslide features
have b een  greatly eroded a n d/or covered w ith deposits that result in  sm oothed a n d sub dued
m orphology.

EXPLANATION
T his m ap is a n  in ven tory of existin g la n dslides in  the study area. T he la n dslide in ven tory is on e of the essen tial data
layers used to delin eate region a l la n dslide susceptib ility. T his la n dslide in ven tory is n ot regulatory, a n d revision s
ca n  happen  w hen  n ew in form ation  regardin g la n dslides is foun d or w hen  n ew la n dslides occur. T herefore, it is
possib le that la n dslides w ithin  the m apped area w ere n ot iden tified or occurred after the m ap w as prepared.
T his in ven tory m ap w as prepared b y follow in g the Protocol for In ven tory Mappin g of L a n dslide Deposits from  L ight
Detection  a n d Ra n gin g (L idar) Im agery developed b y Burn s a n d Madin  (2009). T he three prim ary tasks in cluded
com pilation  of previously m apped la n dslides (in cludin g review of the Statew ide L a n dslide In form ation  L a yer for
Oregon  Release 4 [Fra n czyk a n d others, 2019]), lidar-b ased m orphologic m appin g of la n dslide features, a n d review
of aerial photographs. L a n dslides iden tified b y these m ethods w ere digitally com piled in to a GIS data b ase at varyin g
scales. While the protocol recom m en ds data use at a m ap sca le of 1:8,000, a n d the geodata b ase con tain s data at
1:8,000 or b etter, for represen tation  the data have b een  visualized on  the m ap plate at 1:32,000. Each la n dslide w as
also attrib uted w ith classification s for activity, depth of failure, m ovem en t type, a n d con fiden ce of in terpretation .
T he la n dslide data are displayed on  top of a b ase m ap that con sists of a n  aerial photograph (orthorectified) overla id
on  the lidar-derived hillshade im a ge.
T his la n dslide in ven tory m ap is in ten ded to provide users w ith b asic in form ation  regardin g la n dslides w ithin  the
study area. T he geologic, terrain , a n d clim atic con dition s that led to la n dslides in  the past m ay provide clues to the
location s a n d con dition s of future la n dslides.It is in ten ded that this m ap w ill provide useful in form ation  to develop
region a l la n dslide susceptib ility m aps, to guide site-specific in vestigation s for future developm en ts, a n d to assist in
region a l pla n n in g a n d m itigation  of existin g la n dslides.
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We classified ea ch la n dslide w ith the type of la n dslide m ovem en t. T here are five types of la n dslide m ovem en t: slide,
flow, fa ll, topple, a n d spread (V arn es, 1978). T hese m ovem en t types are com b in ed w ith m aterial type to form  the
la n dslide classification . N ot all com b in ation s are com m on  in  n ature, a n d n ot all are presen t in  this study area.

CLASSIFICATION OF MOVEMENT

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

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 flow

Type of
Movement

Type of Material
Rock Debris Soil

DFL
DSP

DS-T
DS-R

DT
DF

C
RFL
RSP

RS-T
RS-R

RT
RF

EFL
ESP

ES-T
ES-R

ET
EF

Complex

Fall
Topple
Slide-rotational
Slide-translational
Lateral spread
Flow

CONFIDENCE OF INTERPRETATION

HIGH CONFIDENCE(≥ 30 poin ts)

MODERATE CONFIDENCE (20 – 30 poin ts)

LOW CONFIDENCE (≤  20 poin ts)

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  - Earth Flow - Ab b reviation  for type of slope m ovem en t. T he  ta b le b elow displays m ovem en t types
(V arn es, 1978). Gen eralized diagram s (som e m odeled from  Highla n d, 2004) show in g types of
m ovem en t are show n  in  the n ext colum n .

EFL

INTRODUCTION
T he Oregon  Departm en t of Geology a n d Min era l In dustries (DOGAMI) partn ered w ith Federal Em ergen cy
Ma n a gem en t Agen cy (FEMA) to b etter un dersta n d the la n dslide ha zards in  the Wasco Coun ty, Oregon  study area.
T he goal of the partn ership w as to create deta iled la n dslide in ven tories. T he text b elow expla in s how this w as don e.

Washington
area landslides

not mapped

L a n dslide In ven tory Map of T he Dalles, Oregon
2023

PLATE 1
Fun din g for this project w as provided in  part b y FEMA gra n t n um b er EMS-2020-CA-00010.
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