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La ndslide Invento ry M a p  fo r S tudy Regio n 1,
inc luding the c ities o f  M o unt Verno n, Jo hn Da y, a nd Ca nyo n City, Gra nt Co unty, Orego n
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Source Data:
T he digita l eleva tio n m o del fro m  the Orego n Lida r Co nso rtium , 2020, U p p er
Jo hn Da y Pro jec t. Wa ter fea tures fro m  the Na tio na l Hydro lo gy Da ta set (NHD),
2017 a nd tra nsp o rta tio n da ta  fro m  Orego n Dep a rtm ent o f Tra nsp o rta tio n
(ODOT), 2015. Airp o rt, wa ter to wer, a nd ho sp ita l lo c a tio n da ta  fro m  the U S
Geo lo gic a l S urvey (U S GS ) Orego n Geo gra p hic  Na m es Info rm a tio n S ystem
(ORGNIS ). T he buildings da ta set fro m  the S ta tewide Building Fo o tp rints fo r
Orego n (S BFO-1). T he M a lheur Na tio na l Fo rest b o unda ry fro m  the Orego n
Dep a rtm ent o f Fo restry (ODF) a nd the c ity b o unda ries fro m  the U S GS .
Projection:
Orego n S ta tewide La m b ert Co nfo rm a l Co nic , U nit: Interna tio na l Feet,
Ho rizo nta l Da tum : NAD 1983 2011.
Software:
Esri®  Arc M a p ®  10.7.1
Reviewers:La ura  Ga b el (DOGAM I)
Digital Cartography: Jo n J. Fra nc zyk (DOGAM I)

Plate 1: Landslide Inventory Map for Study Region 1, including the cities 
of Mount Vernon, John Day, and Canyon City (plate extent shown with a red outline).
Plate 2: Landslide Inventory Map for Study Region 1, including the city of Prairie City.
Plate 3: Landslide Inventory Map for Study Region 2, between the city of Dayville and Sheep Rock.
Plate 4: Landslide Inventory Map for Study Region 3, including the city of Monument.
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CONFIDENCE OF INTERPRETATION

HIGH CONFIDENCE(≥ 30 p o ints)

MODERATE CONFIDENCE (20 – 30 p o ints)

LOW CONFIDENCE (≤  20 p o ints)

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 - Ea rth Flo w - Ab brevia tio n fo r typ e o f slo p e m o vem ent. T he  ta b le b elo w disp la ys
m o vem ent typ es (Va rnes, 1978). Genera lized dia gra m s (so m e m o deled fro m  Highla nd, 2004)
sho wing typ es o f m o vem ent a re sho wn in the next c o lum n.

EFL

Transportation
Road
Highway

Building
City Boundary Hydrology

Stream
River

Land Management
Malheur National Forest

®v Blue Mountain Hospital
!( Water Tower
p Airport

Grant
County

We c la ssified ea c h la ndslide b y the typ e o f la ndslide m o vem ent a nd geo lo gic  m a teria l. T here a re five typ es o f
la ndslide m o vem ent: slide, flo w, fa ll, to p p le, a nd sp rea d (Va rnes, 1978). T hese m o vem ent typ es a re c o m b ined with
m a teria l typ e to  fo rm  the la ndslide c la ssific a tio n. No 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 p resent
in this study a rea .

CLASSIFICATION OF MOVEMENT

LANDSLIDE FEATURES: Bec a use o f the high reso lutio n o f the lida r-derived to p o gra p hic  da ta , so m e a dditio na l
la ndslide fea tures were identified. T hese inc lude:

DEPTH OF FAILURE: T he dep th o f la ndslide fa ilure w a s estim a ted fro m  sc a rp  height. Fa ilures less tha n 4.5 m  (15 ft)
deep  a re c la ssified a s sha llo w, a nd fa ilures grea ter tha n 4.5 m  (15 ft) deep  a re c la ssified a s deep .

We c la ssified ea c h la ndslide sho w n o n this m a p  a c c o rding to  a  num b er o f sp ec ific  c ha ra c teristics identified a t the
tim e the da ta  were rec o rded in the GIS  da ta b a se. T he c la ssific a tio n sc hem e w a s develo p ed b y the Orego n
Dep a rtm ent o f Geo lo gy a nd M inera l Industries (Burns a nd M a din, 2009). T he sp ec ific  c ha ra c teristic s sho w n fo r ea c h
la ndslide a re the a c tivity o f la ndsliding, la ndslide fea tures, deep  o r sha llo w fa ilure, c o nfidenc e o f la ndslide
interp reta tio n, a nd typ e o f la ndslide m o vem ent. T hese la ndslide c ha ra c teristics a re determ ined p rim a rily o n the
b a sis o f geo m o rp hic  fea tures, o r la ndfo rm s, o bserved fo r ea c h la ndslide. S evera l signific a nt la ndslide c ha ra c teristics
rec o rded in the da ta b a se a re p o rtra yed with sym b o lo gy o n this m a p . T he sym b o lo gy we use to  disp la y these
c ha ra c teristic s o n the m a p  is exp la ined b elo w.
LANDSLIDE ACTIVITY: Ea c h la ndslide ha s b een c la ssified a c c o rding to  the rela tive a ge o f m o st rec ent m o vem ent.
T his m a p  disp la y uses c o lo r to  sho w the rela tive a ge o f a c tivity.

LANDSLIDE CLASSIFICATION

SHALLOW LANDSLIDE:Estim a ted fa ilure p la ne dep th is less tha n 4.5 m  (15 ft).

DEEP LANDSLIDE:Estim a ted fa ilure p la ne dep th is grea ter tha n 4.5 m (15 ft).

HEAD SCARP ZONE and FLANK ZONE: T he hea d sc a rp  o r up p er m o st sc a rp , whic h in m a ny c a ses
exp o ses the p rim a ry fa ilure p la ne (surfa c e o f rup ture), a nd fla nks o r shea r zo nes.
HEAD SCARP LINE and INTERNAL SCARP LINES: U p p er m o st extent o f the hea d sc a rp  a nd interna l
sc a rp s within the b o dy o f the la ndslide. Ha tc hing is in the do wn-dro p p ed direc tio n.

HISTORIC and/or ACTIVE (movement less than 150 years ago): T he la ndslide a p p ea rs to  ha ve m o ved
within histo ric  tim e o r is c urrently m o ving (a c tive).
PRE-HISTORIC or ANCIENT (movement greater than 150 years ago): La ndslide fea tures a re slightly
ero ded a nd there is no  evidenc e o f histo ric  m o vem ent. In so m e c a ses, the o bserved la ndslide fea tures
ha ve b een grea tly ero ded a nd/o r c o vered with dep o sits tha t result in sm o o thed a nd sub dued
m o rp ho lo gy.

IM PORTANT NOTICE:
T his p ro duct is fo r info rm a tio na l p urp o ses a nd m a y no t ha ve b een p rep a red
fo r o r b e suita b le fo r lega l, engineering, o r surveying p urp o ses. U sers o f this
info rm a tio n sho uld review o r c o nsult the p rim a ry da ta  a nd info rm a tio n
so urc es to  a sc erta in the usa b ility o f the info rm a tio n. T his p ub lic a tio n c a nno t
substitute fo r site-sp ec ific  investiga tio ns b y qua lified p ra c titio ners. S ite-
sp ec ific  da ta  m a y give results tha t differ fro m  the results sho w n in the
p ub lic a tio n.

earth slide-translationalES-T

complex or combinations of two or more types (for example, ES-R + EFL)

Type of
Movement

Type of Material
Rock Debris Soil

Complex

Fall
Topple
Slide-rotational
Slide-translational
Lateral spread
Flow

C
rock flowRFL
rock spreadRSP

rock slide-translationalRS-T
rock slide-rotationalRS-R

rock toppleRT
rock fallRF debris fallDF

debris toppleDT
debris slide-rotationalDS-R
debris slide-translationalDS-T

debris spreadDSP
debris flowDFL earth flowEFL

earth spreadESP

earth slide-rotationalES-R
earth toppleET
earth fallEF

T his m a p  is a n invento ry o f la ndslides in S tudy Regio n 1, inc luding the c ities o f Jo hn Da y, Ca nyo n City, a nd M o unt
Verno n. T he la ndslide invento ry is o ne o f the essentia l da ta  la yers used to  delinea te regio na l la ndslide susc ep tib ility.
T his la ndslide invento ry is no t regula to ry, a nd we m a y m a ke revisio ns to  the invento ry o f this a rea  when new
info rm a tio n rega rding la ndslides is fo und o r when new la ndslides o c c ur. T herefo re, it is p o ssib le tha t la ndslides
within the m a p p ed a rea  were no t identified o n this m a p  o r o c c urred a fter the m a p  w a s p rep a red.
We p rep a red this invento ry m a p  b y fo llo w ing the p ro to c o l fo r m a p p ing la ndslide dep o sits develo p ed b y Burns a nd
M a din (2009). T he three p rim a ry ta sks inc luded c o m p ila tio n o f p revio usly m a p p ed la ndslides (inc luding review o f
the S ta tewide La ndslide Info rm a tio n La yer fo r Orego n, relea se-4 fro m  Fra nc zyk a nd o thers (2024)), lida r-b a sed
m o rp ho lo gic  m a p p ing o f la ndslide fea tures, a nd review o f a eria l p ho to gra p hs. We digita lly c o m p iled la ndslides
identified b y these m etho ds into  a  GIS  da ta b a se a t va rying sc a les. While the p ro to c o l rec o m m ends da ta  use a t a  m a p
sc a le o f 1:8,000, a nd the geo da ta b a se c o nta ins da ta  a t 1:8,000 o r b etter, fo r rep resenta tio n p urp o ses we ha ve
visua lized the da ta  o n the m a p  p la te a t 1:35,000 sc a le. We a lso  a ttributed ea c h la ndslide  with c la ssific a tio ns fo r
rela tive a ge o f a c tivity, dep th o f fa ilure, m o vem ent typ e, a nd c o nfidenc e o f interp reta tio n. T he la ndslide da ta  a re
disp la yed o n to p  o f a  b a se m a p  tha t c o nsists o f a  lida r-derived hillsha de im a ge.
T his la ndslide invento ry m a p  is intended to  p ro vide users with b a sic  info rm a tio n rega rding la ndslides within S tudy
Regio n 1. T he geo lo gic , terra in, a nd c lim a tic  c o nditio ns tha t led to  la ndslides in the p a st m a y p ro vide c lues to  the
lo c a tio ns a nd c o nditio ns o f future la ndslides, a nd it is intended tha t this m a p  will p ro vide useful info rm a tio n to
develo p  regio na l la ndslide susc ep tib ility m a p s, to  guide site-sp ec ific  investiga tio ns fo r future develo p m ents, a nd to
a ssist in regio na l p la nning a nd m itiga tio n o f existing la ndslides.

EXPLANATION


