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Counties in northern California. Maps are composed for the Humboldt Bay, Eel River, and Crescent City regions and are available online at
http://www.humboldt.edu/~geodept/earthquakes/rctwg/toc.html . In contrast to previous mapping efforts that utilize a single line to represent inundation, hazard is
displayed gradationally. A 2.5D surface is constructed to represent this hazard. Elevation, normally used for 2.5D surfaces, is substituted with hazard units. Criteria

boundaries are used to separate regions of increasing hazard. Criteria boundaries are defined based on numerical modeling, paleoseismic studies, historical flooding, FEMA

vict the relative tsunami hazard of coastal Humboldt and Del Norte

Q3 flood maps, and impacts of recent tsunamis elsewhere. Zones are constructed to further adjust the criteria with respect to a physically determined variable hazard
(e.g. proximity to open ocean). A triangular irregular network (TIN) is constructed using hazard criteria boundaries as breaklines. Fabricated points are necessary to

construct a hazard surface and are placed where criteria boundaries diverge or where hazard is nonlinear between criteria boundaries. Hazard is displayed as a continuous
gradational color scale ranging from red (high hazard) through orange (medium), yellow (low) to gray (no hazard). The maps are GIS based to facilitate ready adaptation by
planners and emergency managers. The maps are intended for educational purposes, to improve awareness of fsunami hazards and to encourage emergency planning efforts

of local and regional organizations by illustrating the range of possible tsunami events.
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Hazard area boundary criteria are initially defined

for each zone based on elevation.

Zone Description

Open Coast

Everywhere within

2km of coast

Coastal Estuary

Low lying flat

topography of river
valleys and

bottomlands

Low lying flat

Bay topography adjacent

to Humboldt Bay

Special Study Zone

Area studied by

PG&E

All other areas
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hazard
criteria
table 1

Criteria for Elevation grid Elevation criteria FEMA g3 zone A Generate a Results from

each hazﬁ"d (DEM) is used are adusted in flood insurance triangulated previous wave heght
o velation to | for elevation relation to maps and 1994 irregular network estimates are

elevation and control and proximity of NOAA modeling (TIN) using hazard compared to check

aftenuation. generation of open ocean. data are used to units for z-values the reliablity of

elevation contours. edit hazard this method.
criteria boundaries.
oastal estliary Zones

tuary bay

y zone
agtal egtliary

coastal estuary

stu

uplands

Attenuation zones: used to adjust
hazard in relation to attenuation due
to proximity to wave hazard.

Open Coast: open coastline

directly exposed to the ocean; in-

cludes all areas within 2 km of the

coast; vulnerable to inundation and
high velocity tsunami waves.

Bay: margins of Humboldt Bay
and lagoons more than 2 km from
the coast; vulnerable to rapid
changes in water level, fluctuating
currents and flooding.

Special STUdy: Pacific Gas
and Electric Company Power Plant
and King Salmon opposite the mouth
of Humboldt Bay; vulnerable to
both Open Coast and Bay effects.
Studies of the tsunami hazard have
been conducted by PG&E.
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Tsunami Hazard TIN
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Valley regions are shown with rela-
tive hazard represented gradation

al

y by color.

del norte county

Positive Issues:

- The TIN permits the gradtional
display of hazard.

- The TIN can be adjusted in rela-
tion to new data.

- The TIN allows easy interpretation
by government officials, emergency
planners, and most importantly, the gen-
eral public.

- The TIN represents the most
recent available data.

- The TIN construction process is
easily adaptable as even better data
become available.

Nega‘rlve Issues:

- The TIN is time consuming to gen-

erate relying upon manual input of data.
- The TIN incorporates subjective

reasoning, limiting the reproducibility.

Successes:

gency Services (OES) has adopted a series of
maps based on the tsunami hazard TIN as a
basis for portions of their fsunami hazard
mitigation plan.

- The Humboldt County Office of Emer-
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Foodig at Citizen's Dock
Road, Crescent City, from the
1960 Chielan tsunami

Fourth wave
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| 12:20 AM

| 12 feet
ol

. First wave

11:50 PM \
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1964 Tide Gage water height in Cres-
cent City. The instrument was destroyed
as the thrid wave hit. Dashed line is re-
construction based on eye-witness ac-

coutns and Magoon (1966).

10 m DEM
Elevation grid Based on numerical Elevation criteria
(DEM) is used modeling and historical are adusted in
for elevation data, elevation units are relation to
control. converted to hazard proximity of

units. open ocean and
proximity to low lying
coastal valleys.
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| Masp compilstion: Lork Dengler and Jay Patton - Cartography by Sebastian Araya,

1960 Tsunami runup data: Wallace Griffin personal communication Evacuation Zone data: Del Horte Co, Office of Emergency Services peat
1964 Tsunami runup data: Lander and others, 1983 Pateotsunami deposit data: Gary Carver personal communication .
1995 Modelled runup data: Bernard and others, 1994 Streets and coastline: ESRI data potentially 1960 AD

The hazard GRID
is generated with
all constraints listed
here and displayed
with color ramp
that denotes the
gradational nature
of tsunami hazard.

FEMA g3 zone A
flood insurance maps,
1994 NOAA modeling

data, and historical
observations are
used to edit
attenuation relations.

Results from previous
modeling efforts are
used to check
the reliablity
of this method.

Icontours of 1964 tsunami
water depth after magoon, 1966

Relative Tsunami Hazard
Crescent City, California
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modern
muddy peat

potentially 1964 AD
tsunami

tsunami
Drive Core
. . muddy peat
sediment drive core sampled
from pond on south side of Crescent
City. (Bob McPherson,)
1700 AD
local tsunami
muddy peat

GRID vs. TIN:

- The GRID model is more objective.

- The GRID can be more easliy adjusted in relation to
new data

+ The GRID process can be rapidly modified as even
better data become available

- The GRID represents the tsunami hazard more true
to topographical form than the TIN (note hazard plateaus
in oblique views of TIN).

- The GRID construction process can incorporate data
from wave height modeling.

Continuing Issues:
- The GRID is limited by available data.
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