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Introduction Legend -
- - identifyi ificati - - - imarily dri - ii ion li - Coos Bay Area Buildings within Tsunami Inundation Zones ‘ ( Tsunami Wave Height through Time for Simulated Gauge Stations ) [~ Maximum Wave Elevation Profile A-A": Barview E Average Slip Maximum Slip Time to Earthquake Tsunami Inundation Map Index \
The Oregon Department of Geology and Mineral Industries (DOGAMI) has been identifying and CSZ Model Specifications: The sizes of the earthquake and its resultant tsunami are primarily driven This map also shows the regulatory tsunami inundation line (Oregon Revised Statutes 455.446 and y 8 8 8 8 A : A' Earthquake Size Range (ftf) Range (ft) Accumulate Slip (years) Magnitude
mapping the tsunami inundation hazard along the Oregon coast since 1994. In Oregon, DOGAMI by the amount and geometry of the slip that takes place when the North American Plate snaps 455.447), commonly known as the Senate Bill 379 line. Senate Bill 379 (1995) instructed DOGAMI Enti ity of Uni rod o 10 01 | b2
. . e . . . . . . . - . . i Tty o o nincarpora
manages the National Tsunami Hazard Mitigation Program, which has been administered by the westward over the Juan de Fuca Plate during a CSZ event. DOGAMI has modeled a wide range of to establish the area of expected tsunami inundation based on scientific evidence and tsunami Map Area CoosBay  North Bend Areas % 6o wi Change in water level for five tsunami scenarios i XXL 59to 72 118 to 144 1,200 ~9.1 o
National Oceanic and Atmospheric Administration (NOAA) since 1995. DOGAMI's work is designed earthquake and tsunami sizes that take into account different fault geometries that could amplify modeling in order to prohibit the construction of new essential and special occupancy structures in Xt SR Al By Etanh oo e %300 i = 50 x  atthree simulated gauge stations shown on the map
. i X i i . i . i L. . L i . . . . Buildings Inside Tsunami Zones * =
to help cities, counties, and other sites in coastal areas reduce the potential for disastrous tsunami- the amount of seawater displacement and increase tsunami inundation. Seismic geophysical this tsunami inundation zone, (Priest, 1995). o i i 5 55 2 a0 L it XL 56to072 115 to 144 1,050 to 1,200 ~9.1 04
14} M
related consequences by understanding and mitigating this geologic hazard. Using federal funding profiles show that there may be a steep splay fault running nearly parallel to the CSZ but closer to Medium 792 e 72 419 E — Coos Bay Entrance (Station 1) 06
. ‘s . . . . . . . , , i . . Large 1,633 E02 61 70 B 30 ~
awarded by NOAA, DOGAMI has developed a new generation of tsunami inundation maps to help the Oregon coastline (Figure 1). The effect of this splay fault moving during a full-rupture CSZ event Time Series Graphs and Wave Elevation Profiles: In addition to the tsunami scenarios, the computer Bt r: | 3361 a%e E48 1,836 T t:. 20 L 36 t0 49 72 t0 98 650 to 800 9.0 05
residents and visitors along the entire Oregon coast prepare for the next Cascadia Subduction Zone would be an increase in the amount of vertical displacement of the Pacific Ocean, resulting in an model produces time series data for “gauge” locations in the area. These points are simulated gauge Extra Extra Large 3823 1,187 549 2,037 Eﬁ 20 _E 2310 30 16 t0 62 425 1o 525 89 07
. . . . . . . . . . . . T f M to to to ~8.
(CSZ) earthquake and tsunami. increase of the tsunami inundation onshore in Oregon. DOGAMI has also incorporated physical stations that record the time, in seconds, of the tsunami wave arrival and the wave height observed = - - = 10 fll | 2 w 08 | 09 10 11
Percent of Buildings Inside Tsunami Zones = . LT XML
evidence that suggests that portions of the coast may drop 4 to 10 feet during the earthquake; this for each time interval. It is especially noteworthy that the greatest wave height and velocity observed Small 2.5% 1.4% 0.5% 4.9% = & / \A/\/\/'\/ A w XL etinarl - SM 1310 16 30 to 36 275 to0 300 8.7
The CSZ is the tectonic plate boundary between the North American Plate and the Juan de Fuca effect is known as subsidence. Detailed information on fault geometries, subsidence, computer are not necessarily associated with the first tsunami wave to arrive onshore. Therefore evacuees MT,:::: ‘;'i: ;';: ;I_: IS'S: g = /\/"\/\ \ / b L R ' 12 | 13
Plate (Figure 1). These plates are converging at a rate of about 1.5 inches per year, but the movement models, and the methodology used to create the tsunami scenarios presented on this map can be should not assume that the tsunami event is over until the proper authorities have sounded the all- Extralarge [ | 19.3% 14,1% 13.2% 29.0% E 10 = —— XX, Wet/Dry Zone 14
is not smooth and continuous. Rather, the plates lock in place, and unreleased energy builds over found in DOGAMI Special Papers 41 (Priest and others, 2009) and 43 (Witter and others, 2011). clear signal at the end of the evacuation. Figure 5 depicts time series data for the map plate area. ) Extre Eudra Lorge | 21.9% 17.1% A% 32.2% & .20 ms 15
. ; : s : : ' . : : : . * il s sh based on polygen centroids and lative. g add TN ) ) 16
time. At intervals, this accumulated energy is violently released in the form of a megathrust Figure 6 (profiles A-A' and B-B') depicts the overall wave height and inundation extent for all five N TR AR b .E_m : 0 _ _ . . . . . -’ ~=«" Urban Growth Boundary ® Fire Station
earthquake rupture, where the North American Plate suddenly slips westward over the Juan de Map Explanation scenarios at select profiles on this map. 100% : Time since earthquake, hours = - 5 5 - 4 5 . e
. . . R w 00 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 = 2 =) o o =] =} o o . .
Fuca Plate. This rupture causes a vertical displacement of water that creates a tsunami (Figure 2). - & =] o] =1 @ 2 L 2 _ Building F ® Police Station 17
o . . . . . . . . . . . @ 90% - - ~ " uilding Footprint
Similar rupture processes and tsunamis have occurred elsewhere on the planet where subduction This tsunami inundation map displays the output of computer models representing five selected Occurrence and Relative Size of Cascadia Subduction Zone £ b - Dist | Profile. ft & p
. - . . . . Sy . . N z iIstance alon ronie
zones exist: for example, offshore Chile in 1960 and 2010, offshore Alaska in 1964, near Sumatra in tsunami scenarios, all of which include the earthquake-produced subsidence and the tsunami- Megathrust Earthquakes E BO% XL Tsunami E Pony Slough at North Bend B y School
: . . . . L = i i
2004, and offshore Japan in March 2011. amplifying effects of the splay fault. Each scenario assumes that a tsunami occurs at Mean Higher . E 20% . Scenarios = 20 (Station 6) Simulated Gauge Station
High Water (MHHW) tide; MHHW is defined as the average height of the higher high tides observed L ' = E 6% _— E 10 B Maximum Wave Elevation Profile B-B': City of Coos Bay . Cross Section Profile Location Hospital
a3 L]
CSZ Frequency: Comprehensive research of the offshore geologic record indicates that at least 19 over an 18-year period at the Port Orford tide gauge. To make it easier to understand this scientific mi b = £ E 4 140
. ) . e arger but o B ' & r ] a0 .S. Hi
major ruptures of the full length of the CSZ have occurred off the Oregon coast over the past 10,000 material and to enhance the educational aspects of hazard mitigation and response, the five ran?ch less . = i 0% e X I S LR LR T L Senate Bill 379 Line ol US. Highway
years (Figure 3). All 19 of these full-rupture CSZ events were likely magnitude 8.9 to 9.2 earthquakes scenarios are labeled as “T-shirt sizes” ranging from Small, Medium, Large, Extra Large, to Extra frequent ML = £ a0% E -10 120 1 ——— State Highway
/ a2 = s ] ( = i
(Witter and others, 2011). The most recent CSZ event happened 312 years ago on January 26, 1700. Extra Large (S, M, L, XL, XXL). The map legend depicts the respective amounts of slip, the frequency tsunamis € e 2 0 @ Elevation Contour
. . _ . o 3 8 0% T Time aines Saethouake; feours 100 1 g (25 ft intervals up to 200 ft)
Sand deposits carried onshore and left by the 1700 event have been found 1.2 miles inland; older of occurrence, and the earthquake magnitude for these five scenarios. Figure 4 shows the L 2 B 0.0 05 1.0 15 20 25 10 15 4.0 i 1 g - Improved Road Co0s-01 Lakeside West Coo0s-10 Isthmus Slough
. . . . . o - . I s 2 £ ’ ’ ' ' ' ’ ' ' ' ] - i Coos-11 Catching Slough
tsunami sand deposits have also been discovered in estuaries 6 miles inland. As shown in Figure 3, cumulative number of buildings inundated within the map area. u ;m:'”E' M ] E 0% S . .;gé . & 232: g; ;akefilde ]iasl: ng: 12 B‘:‘ﬂfﬁ;ﬁg B:a“ci
s . . . . ut more o b P - aunders Lake -
the range in time between these 19 events varies from 110 to 1,150 years, with a median time frequent o o 10% = 30 _E 1 ég P & f 2 Co0s-04 Haynes Inlet Coos-13 Leneve
. . . . . . . a1 . . [ - [} ] 3 = = - - i
interval of 490 years. In 2008 the United States Geological Survey (USGS) released the results of a The computer simulation model output is provided to DOGAMI as millions of points with values tsunamis 8 g 3 8 g 3 8 o 3 3 ? & o - | | 1ig#] - | = Coos Bay Docks (Station 9) - & - N ; 33 Data References Co0s-05 Coos Bay - North Bend Coos-14 Coquflle _
stud ing that the probability of itude 8-9 CSZ earthquak i the next that indicate whether the location of each point is wet or dry. These points rted to wet and bbb, A L N i A 2 R .’ l' : it Source data: €00s:06 Coos River North coos-1 Sodutlle River
y announcing that the probability of a magnitude 8- carthquaxe occurring over the ne atIndicate whether the focation ot €ach poInt s wet or dry. These points are converted fo wet an Research-indicated radiocarbon age of C5Z event (most recent in Jlanuary 1700) Entire Map Ares ity Coos Rey Cibpor NoctBand. | Uninopored Arcel E 10 ] i i ' ii : This map is based on hydrodynamic tsunami modelin%lby'llosep}_l Zhang, Oregon Health and Science University, Co0s-07 Coos River South Coos-16 Bando.n
30 years is 10% and that such earthquakes occur about every 500 years (WGCEP, 2008). dry contour lines that form the extent of inundation. The transition area between the wet and dry o 40 4 ! ] : I gggtllggny égcrle ?rrllellr\gf)firfé lclisattra} é?lﬁ% v(\;/f\xﬁﬁr%%tret(liall)lsé I% rggér];:nghSh and George R. Priest, Department of C00s-08 Charleston - Cape Arago  C00s-17 New River
. . . . - ] i i i ’ ’ : Coos-09 Barview - South Slough
contour lines is termed the Wet/Dry Zone, which equates to the amount of error in the model when Figure 3: This chart depicts the timing, frequency, and magnitude of the last 19 great Cascadia 2 o ————————— ] : ; : Ho , : , R : \ J
s ; ; / ry ! : ; Sugbduction Zone events (l))ver the past 1(:‘:;»000‘1 earsyThe mostgrecent event occurred (g)n January 26 Figure 4: The table and chart show the number of buildings inundated for each “tsunami T-shirt _,ﬂ_i'_ = ] ; 5 ii !' gaEtSh Irgle[\}g])%zf%alasie filgglniill\grgggglI\sl)gsiaerlli)cfaPr:)gtA(t)rrT%gls“ hSSeC ﬁgr(nzlgbs%”atlon (NOAA) Technical Memorandum
determining the maximum inundation for the each scenario. Only the XXL Wet/Dry Zone is shown 1700. The 1700 i q pd o be a * Y dium sired” t The dat dt te thi ryh : scenario” for cities and unincorporated portions of the map. 5§ 10 ] i i i & 1 Oree :
. : € event Is considered to be a ‘medium sized" event. 1he data used 1o create this char = ] : = Hydrology data, contours, critical facilities, and building footprints were created by DOGAMI from 2009 to .
on this map. came from research that examined the many submarine landslides, known as “turbidites,” that are E ] "’w 2 11._Se§1};te_ Bill 379 line data were redigitized by Rachel R. Eyles Smith and Sean G. Pickner, DOGAM], in 2011 (I) 0.125 O'|25 0i5 Kilometer
Cascadia Subduction Zone Setting triggered only by these great earthquakes (Witter and others, 2011). The loose correlation is “the bigger w20 Time since earthquake, hours s 0 T (GIS file set, in press, 2012). I L = L " " L I L ! : : |
the turbidite, the bigger the earthquake.” E 2 & 2 s = Urban growth boundaries (2010) were provided by the Oregon Department of Land Conservation and i
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 a 2 = Deval (DLCD) 0 0.125 0.25 0.5 Mile
E g g : i i 2 ! ! i i el 3 = C evelopment . ' ' '
WORTH AMERICAN PLATE Distance ElCII"IE Pmﬁle, ft Transportation data (2008) were provided by Coos County. 160 ) .
: 60 Lidar data are from DOGAMI Lidar Data Quadrangles LDQ-2009-42124G4-Sixes and LDQ-2009-South Coast y Map Data Creation/Development: -
Sy Change in water ——  Coos Bay Entrance (Station 1) Bundle 7. & {;ﬁ?g’ﬂ’ég‘gﬁg’%’gﬂfg‘f’éﬂggz : George R Priest,
" =0 level due to XXL £ Sean G. Pickner, Rachel R. Lyles Smith ’
L1 P | h at North Ben Coordinate System: Oregon Statewide Lambert Conformal Conic, Unit: International Feet, Datum: North x L) i ;
\\\\. P H T is 0 40 tsunami at modeled iy 4 ﬂ{l;fa‘::“ :;t el Figure 6: These profiles depict the expected maximum tsunami wave elevation for the five “tsunami t-shirts scenarios” along line A-A" in American Dat{’lm 1983 HARN. Graticule shown with geographic coordinates (latitude/longitude). % g‘;ﬁg}“ } gggf’mlgat‘feew“*}f%ﬂ;ﬁhes' Sean G. Pickner,
g ow lsunamis vccur = gauge stations Barview and B-B' in downtown Coos Bay. The tsunami scenarios are modeled to occur at high tide and to account for local subsidence of 2 .
PACIFIC PLATE //-1/ a, T 30 shown on the map - Coos Bay Docks (Station 3) the ground surface. References: %3?013:33# " Kaleena LB, Hughes, Sean G, Pickner
= 7y i = 2007 Working Group on California Earthquake Probabilities fWGCEP), 2008, The Uniform California APPROXIMATE MEAN Text-%on VgT Lewis. Rachel R. Lvies Smith
- na Earthquake Rupture Forecast, Version 2 (UCERF 2): U.S. Geological Survey Open-File Report 2007-1437 and DEGLINATION. 2010 Editihg' Don W.T. Lewis, Rachel Lyles Smith
. | § 0 9 Va California Geological Survey Special Report 203 [http://pubs.usgs.gov/of/2007/1437/]. ' Publication: Deborah A. Schueller
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e 3 . . . . . Priest, G.R,, Goldfinger, C., Wang, K., Witter, R.C., Zhang, Y., and Baptista, A.M., 2009, Tsunami hazard
t 50 ( Tsunami Wave Height over Time for Simulated Gauge Stations assessment of the ngorthern Orggon coast: a multi-det%rministic z?pproach tested at Cannon Beach, Clatsop
A B2 E County, Oregon: Oregon Department of Geology and Mineral Industries Special Paper 41, 87 p.
r g AT e € Flca o E te 210 - Figure 5: Top three charts depict the tsunami waves as they arrive at three selected reference points (simulated gauge stations). They show the change in Witter, R.C., Zhang, Y, Wang, K., Priest, G.R, Goldfinger, C., Stimely, L.L., English, ].T, and Ferro, PA., 2011 N t
Do Pytatno.t, : - _ _ ct the ts _ _ ce points (simulated ga. | the chay Vitter, RC, Zhang, Y, Wang, K, Priest, G.R, Goldfinger, C, Stimely, L.L, English, LT, and Ferro, PA, 2011, ature of the
- — wave heights for all five tsunami scenarios over a 4-hour period. The drop in water levels during the first 10 minutes is due to subsidence associated with the Slmtl}lllatlnkg tsunami 1n.u51dat10nDat Ba?don,tc?%s Ci)unty, %re on, ulS}n% h)’tp_Othgtlcal (iin\Pscadléll-%ng,ftlaSka N _1 h _t
Locked Zone ruprures, -20 earthquake. The model predicts the first tsunami wave will arrive at the entrance to Coos Bay in approximately 20 minutes; waves will continue to occur for up carthquake scenarios: Uregon Lepartment of Leology and Mineral INustries special raper 3, 57 p. O | We S
S rql:-IJ;-n.-.ing rnl:-rw 4% an _q.-mhquakr 30 to 8 hours after the earthquake. Wave heights vary through time, and the first wave will not necessarily be the largest as waves interfere and reflect off local Software: Esri ArcGIS® 10.0
Liskecl Epee bt e Rerloe (T Lo 03 D Time since earthquake, hours e topography and bathymetry. Funding: Th funded und 4 #NAOINWSA670014 by the N 1o dA . For copies of this publication contact:
unding: This map was funded under awar the National Oceanic and Atmospheric N f the North Inf i
\ L i Lo A 0 15 0 5 40 A B hart depi he ch . height for the XXL . . Iv. Modeled heigh ival ti d durati hel Adminisgtration (N%AA) through the National Tsunami Hazard Mitiga}éion Program. P at;(;g ,?,Et greé):n "S”frit"gg‘agfe" gggter
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Figure 2: The North American Plate rides over the Because the two plates are stuck in place at the “locked Eventually the locked zone ruptures and causes a great Displaced and uplifted Pacific Ocean water rushes in all Along the Oregon coast, tsunami waves run up onto the ottom chart depicts the change in wave helg t or the tsunami scenario only. Modeled wave heights, arrival times, and wave durations can help Portland, Oregon 97232
emergency response personnel plan for a tsunami. telephone (971) 673-2331

Figure 1: This block diagram depicts the tectonic setting of the region. See Figure 2 for the sequence of
events that occur during a Cascadia Subduction Zone megathrust earthquake and tsunami.
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descending Juan de Fuca Plate at a rate of approximately 1.5 zone,” strain builds up over time and the North American earthquake. The sudden slip of the two plates displaces directions. land for several hours.
inches per year. Plate bulges up. Pacific Ocean water upward and creates a tsunami.




