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Landslide Inventory Map of Central and Western Multnoma

EXPLANATION

This map is an inventory of existing landslides in the study area. The landslide inventory is one of the
essential data layers used to delineate regional landslide susceptibility. This landslide inventory is not
regulatory, and we may make revisions to the inventory of this area when new information regarding
landslides is found or when new landslides occur. Therefore, it is possible that landslides within the
mapped area were not identified on this map or occurred after the map was prepared.

We prepared this inventory map by following the protocol for inventory mapping of landslide deposits

2018

CONFIDENCE OF INTERPRETATION: We classified each landslide at the time of mapping according
to our "confidence" that the landslide actually exists. We mapped landslides on the basis of characteristic
morphology, and the confidence of the interpretation was based on how clearly visible that morphology is.
As a landslide ages, after its most recent movement, weathering (primarily through erosion) degrades the
morphology produced by landsliding. With time, landslide morphologies may become so subtle that they
resemble morphologies produced by geologic processes and conditions unrelated to landsliding.

Types of Landslide Movement:

Falls are near-vertical, rapid movements of masses of materials, such as
rocks or boulders. The rock debris sometimes accumulates as talus at the
base of a cliff.

h County, Oregon

LIMITATIONS

We developed this landslide inventory with the best available data by using the protocol of Burns and
Madin (2009). However, there are inherent limitations as discussed below. These limitations underscore
that this map is designed for regional applications and should not be used as an alternative to site-specific
studies in critical areas.

. Every effort has been made to ensure the accuracy of the GIS and tabular database, but it
is not feasible to completely verify all original input data.
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t%_? 19 -apf',;z;,ai’ﬁﬁv: *’:“[EFL developed b,Y Burl}s and Madin (2009). The .three prim.ary tasks inc.luded compilation of previously mapped Lapdslides may have several different types of.associated.morphologies, and we Flefine cqnfidence through Topples are distinguished by forward rotation about some pivotal point, 2. Burns and Madin (2009) recommended a protocol to develop landslide inventories that is . . . . .
RS‘Fg‘f@FIl ﬂRbpg#Eprq _qu I IEQ§£W %alij 2 $—EFL landslides (including review of the Statew1dg LandsllFle Informatlol} Layer for Oregon, relgase 2 [Burps a simple point system (see table below). The point system is based on a 0 to 10 point ranking of each of four below or low in the mass. based on four primary tasks: 1) interpretation of lidar-derived topographic data, 2) Highland, L., compiler, 2004, Landslide types and processes: U.S. Geological Survey Fact Sheet 2004-3072 NOTICE
ﬁqe\%Rgf‘-EﬁL& (- Ig L :.\"""Eﬂv b RFL+EFL and others, 2011]), lidar-based morphologic mapping of landslide features, and review of aerial primary landslide features. For example, if, during mapping, the head scarp and toe of a landslide were compilation and review of previously mapped landslides, 3) review of historic air photos (ver. 1.1), 4 p.
I, ‘FE’IEL%ET:L&: L EFLQEEII; v%;z T4y, . 6/ RFLAEFL e ery Sturgeon photographs. We digitally compiled landslides identified by these methods into a GIS database at varying identifiable and clearly visible, the mapper would apply 10 points for the head scarp and 10 points for the and 4) limited field checking. These tasks can affect the l’evel of detail and accuracy of thé . . . .
£ J:I;)‘EL": ot 57 IZ'E'I, F«Lg %33@’3 DFL scales. While the protocol recommends data use at a map scale of 1:8,000, and the geodatabase contains toe, equaling 20 points, which would be associated with a moderate confidence of identification. landslide inventory. We expect the lidar data quality to improve in the future, and this Varnes, D.J., 1978, Slope movement types and processes, in Schuster, R.L., and Krizek, R.J., eds., This pI‘OdLlCt is for informational purposes and may not have been
e L REEERE, 2B data at 1:8,000 or better, for representation purposes we have visualized the data on the map plate at . . : R : : e : L Landslides—analysis and control: Washington, D.C., Transportation Research Board Special Report 176 . . . .
RELFEFLS * RS- -EF&-,,,a—%E L»*‘" - 4EFL A © RFL+EFL ' : p purp b b Slides are downsl ts of soil k face of rupt t will likel It in the identificat f landslid th t y gtor, ' P P P '
la. 7 2§ qu " Qﬁ QTE &g bE = “PR"]HL‘#E“FJTP E Lake 1:38,000 scale. We also attributed each landslide with classifications for relative age of activity, depth of On the map the visual display of this landslide characteristic is through the use of different line styles as are downsiope movements of Sort ot Yock on a surtace of rupture umprovement. wi . ey resutt an . N 1~ el} ! 1~Ca 10~n ~0 . more landsides W1~ greater p. 11-33. prepared for or be Sultable for legal’ englneerlng’ or Surveylng
,.‘“ L RFIf-!} Efls Dq:«Es.fR_;thﬂﬁvﬂ I i&?‘l M fail d fid ¢ ion. The landslide d disolaved fab accuracy and confidence. Because of time limitations it is likely that we have missed some U £ thi inf : hould : 1 h
oL Fb]\’bg?/ = Eli b-j]?.;]/‘ g 'ﬁ: bt‘r":] RN RS-T+EFL al ur(;, movement tfyp(;,;n dcop 1 de}Ill,cﬁ (}]1 1éltgrpretat10n. e landshde data are displayed on top of a base shown below. ) ) ) previously mapped landslides. In some locations, historic air photos may not be available. purposes. sers of this 1nformation shou review or consult the
%R‘%EFL LRs REERL b SRS RFEFR map that consists of a lidar-derived hillshade image. * Rotational slides move along a surface of rupture that is curved and Because field work is time consuming and therefore expensive, field checking may be primary data and information sources to ascertain the usability of the
g 5"‘ glacilipobasel concave. tensive i locations but limited in other locations. . . : .. . i o
aﬁ{lvpb DSE t?"EE y’ RE‘-’*"*‘E"?L%f sz}"q ,[’";; Dutch Canyon This landslide inventory map is intended to provide users with basic information regarding landslides R LCTISIVE T SO J0CATIONS BUB VXY AMILE in 0T et focations information. This pubhcatlon cannot substitute for 51te-spe01flc
i . Fa =g B 377 g B RELAEFL, e . . . ; L . . . Landslide Feat Point 3. The lidar-based mapping is a “snapshot” view of the current landscape that may change as
7 e % _ﬁf El % 1 ROETIEEE (A o Tl = Landslide within the study area. The geologic, terrain, and climatic conditions that led to landslides in the past may HIGH CONFIDENCE (> 30 points) andslide Feature oints . . . . . . . . . . .. . . .
‘Tﬂﬂb RERIEFE LTy REIEERL o apa, 2 . - = . e . A new information regarding landslides becomes available or new landslides occur. 1nvestigations by quahﬁed practitioners nge-spe(ﬂﬁc data may give
A gvbv%: f]"n‘?‘ﬁqv 'V-lvl‘?j]a b7 prov¥de clues to.the loca!:lons and COIldlthIlS. of future la.ndshdes, aI.ld. it is intended tha.t thlS. map VYI.H Head scarp 0-10 + Translational slides displace along a planar or undulating surface of 4. Because of the resolution of the lidar data and air photos, landslides that are smaller than . - . :
%RF@-EM 2 \;RE;*‘E NG R0 2 provide useful information to develop regional landslide susceptibility maps, to guide site-specific e ) Flanks 0-10 rupture, sliding out over the original ground surface. 100 square meters (1.075 square feet) may not be identified. Generally. small landslides results that differ from the results shown in the pubhcatlon. See the
I M e 4,73 g Al 2 investigations for future developments, and to assist in regional planning and mitigation of existin ;" !  MODERATE CONFIDENCE (20 — 30 points) o : , d ) may . e : : Yt ;
doZap b dfts e Y el e P ’ g p g g & e Toe 0-10 are included if they are reported by a local governmental agency, a site-specific study, accompanying text report for more details on the limitations of the
DFL s, aaq -.vﬂagbq andshdes. Internal scarps, sag ponds 0-10* regional study report, or a local area landslide expert, and are found to be accurately methods and data used to prepare this publication
Dixie La* = ~  LOW CONFIDENCE (< 20 points) compression ridges, etc. Spreads are commonly triggered by earthquakes, which can cause located by th? mapper. - . . iy . A prep p '
, ) . . . S ; 5. Even with high-quality lidar-derived topographic data, it is possible that some existing
Mm;gtaln oy ¥ 9 LANDSLIDE CLASSIFICATION * Applied only once so that total points il()q;iiijflgnclo}isiiz n‘;l;:iif:li}l,:f/ e]l:li;lfrfg faigief?:flef:;g; and subsidence of landslides are misinterpreted by the map authors. We prepared and reviewed this database
il do not exceed 40. ’ and map in accordance with a published protocol (Burns and Madin, 2009) to minimize
Wildwood We have classified each landslide shown on this map according to a number of specific characteristics these problems. o ) ) ABOUT THIS PUBLICATION
L andslide identified at the time the data were recorded in the GIS database. The classification scheme was developed CLASSIFICATION OF MOVEMENT: We classified each landslide with the type of landslide movement. Channelized Debris Flows commonly start on a steep. concave slope as a 6. Earthwork related to development on hillsides can remove the geomorphic expressions of . .
by the Oregon Department of Geology and Mineral Industries (Burns and Madin, 2009). Several significant There are five types of landslide movement: slide, flow, fall, topple, and spread (Varnes, 1978). These . . y oo b sop . past landsliding. This can result in landslides being missed in the inventory. Earthwork on The central and western pOI‘thIl of Multnomah County contains the
landslide ch teristi ded in the datab t d with bol thi Th ifi movement types are combined with material type to form the landslide classification. Not all combinations small slide or earth flow into a channel. As this mixture of landslide debris hillsides can also create geomorphic expressions that mimic past landsliding; for example, a syl coe .
DFL andshide characteristics recorded 1n the database are portrayed with symbology on this map. 1he Specilic yp ybe K ’ and water flows down the channel, the mixture picks up more debris, . . . S ’ . : C1t1es Of Portland, Gresham, Troutdale, FaH'V1eW, and Wood Vﬂlage-
/ -y characteristics shown for each landslide are the activity of landsliding, landslide features, deep or shallow are common in nature, and not all are present in this study area. N d 4 and d it in a f t th tlot of the ch 1 cut and fill can look like a landslide scarp and toe. This limitation can sometimes be . -
/ iy failure, confidence of landslide interpretation, and type of landslide movement. These landslide water, and speed, and deposits in a tan at the outlet ol the channel. addressed by viewing aerial photographs that. predate development in the area bging The study area is one of the most densely populated areas 1n Oregon.
characteristics are determined primarily on the basis of geomorphic features, or landforms, observed for Lo . mapped. Therefore, to ensure that past landslides have been adequately identified, if a : : :
@—RFUEFL each landslide. The symbology we use to display these characteristics on the map is explained below. EFL EFL - Earth Flow - Abbreviation for t}{pe of.slope movement. The table l?elow displays Earth Fl _ N e h lass” <h The ol landslide was identified on the predevelopment air photos, we included the landslide in the Because landslldes are one .Oft the most Wldespread and damagl.ng
'3/' A —DFL II;lovement typesf (Varnes, 1978). }?ener.ahz};ed dlagrains (some modeled from Highland, 2004) a:;‘ . llf)wsfc.omm(zln y avetafc ar.acterlstlcl ogrg ass s ai’i'h he sdope landslide inventory, whether or not surface expression was located in the lidar-derived natural hazards in the state, 1t 1s important to map and assess the risk
~— EFL LANDSLIDE ACTIVITY: Each landslide has been classified according to the relative age of most recent showing types of movement are shown in the next column. fateriat 1quenes anc runs out, forming a bowt or depression at the head. mapping. 1 1 1 1 111
Q\DFL movement. This map display uses color to show the relative age of activity. 7. Some landslides have been mitigated. Because it is not feasible to collect detailed site- in the StUdy area. The purpose of this study 1s to assist the cities and
p play g y e . . R o oy 1 1 1 1
&—DFL specific information on every landslide, for example if it has been mitigated and what level county in understandmg the landslide hazard better and thus increase
S it . Type of Type of Material Complex Landslides are combinations of two or more types. An example qf I.nltl.gatlon.was 1I¥1p.lemented, we hgve omitted mitigation. Again, becausg of th«.es.e their ablhty to reduce future risk. The study publication consists of a
i HISTORIC and/or ACTIVE (movement less than 150 years ago): The landslide appears to Movement Rock Debris Soil S . . . limitations this map is intended for regional purposes only and cannot replace site-specific
1 n d within historic ti i tl ing (active) : of commo.n.comple).{ lands.hde 182 rot.atlonal slide + fearth flow, which investigations. However, the map can serve as a useful tool for estimating the regional text report three map plates and GIS data.
. | Q  have moved within historic time or 1s currently moving (active). Fall RF rock fall DF debris fall EF earth fall usually exhibits rotational slide features in the upper region and earth flow landslide hazard and as a’ starting place for future detailed landslide site-specific maps ’ ’
‘?. RS-R+EFL DFL 4% - E PRE-HISTORIC or ANCIENT (movement greater than 150 years ago): Landslide features Topple RT rock topple DT debris topple ET earth topple features near the toe.
,:—:— DFL E Dﬁv "' i : are slightly eroded and there is no evidence of historic movement. In some cases, the observed Slide-rotational RS-R rock slide-rotational | DS-R debris slide-rotational ES-R earth slide-rotational Please contact DOGAMI if errors or omissions are found so that they can be corrected in future versions of
‘I /b /F- , A’r S auvilye I S Z an d @l landslide features have been greatly eroded and/or covered with deposits that result in smoothed Slide-translational | RS-T rock slide-translational| DS-T debris slide-translational | ES-T earth slide-translational (Block Diagram from Highland, 2004) this map.
fr B \oFL 5 ,_ ‘:. and subdued morphology. Lateral spread RSP rock spread DSP debris spread ESP earth spread
i)
¢—DFL ; .\ N ; LANDSLIDE FEATURES: B ¢ the hich Lt ¢ the lidar-derived ¢ hic dat Flow RFL rock flow DFL debris flow EFL earth flow
RFL+EFL\ ¢ : Because of the high resolution of the lidar-derived topographic data, some —
RS-R+EFL EFL \4\ DFL Q/ additional landslide features were identified. These include: Complex C complex or combinations of two or more types (for example, ES-R + EFL)
o
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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).




