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Mapping aids mitigation and planning in Washington State

By Matthew DeMeritt, Esri Writer, and Monica Pratt, ArcUser Editor

Landslides, triggered by large storm
systems and earthquakes, can cause
hundreds of millions of dollars of
damage in Washington. Along with
landslides, tsunamis caused by seismic
activity and lahars resulting from volcan-
ic eruptions can threaten the safety and
property of residents in Washington
state. Geologists from the Washington
State Department of Natural Resources
(DNR) Geology and Earth Resources
Division have been identifying, assess-
ing, and mapping these geologic haz-
ards for years.

Now the Washington State Geologic
Information Portal makes this vital infor-
mation available through interactive GIS-
based hazard maps that aid land-use and
emergency management planning, disaster
response, and building code amendment.

“We have a lot of GIS-based geologic
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The Landslides in Washington State interactive map shows the landslide history and

potential in any given area.



1] Weshington Interactive Geologic Map @ v

=T’ @+ 09 £ W2 20N
E{M’ * _.

[ sertece Geokaay

BN - &
R T — L
a g 120 cosingy §

S —

(] seiamogesic Fewtures
[ tarnausios oy Lagotae 7

) Sweregees: Foie Ksewn or Ssacectnd T
[ saver Faate, Krown or Sussecied T
{ 5[] Sround Resgonse

Vi ] HinRR Seamic Ste Class

= Py [ St e

N ) v Do
] Lancaiides
£ Al B Teonania
] Toovant wiiaien 7

@[] BaseLayers —
(71 street g —

Coear All | | Explain symbois | | Betresh das |

B Pt map msorateaty e

Nuia i

E L

A layer showing inundation from tsunamis is part of the Washington Interactive
Geologic Map.

data, and much of itis pretty complex,” said

Karen Meyers, an editor at the Geology HOME  RECREATION & PUBLIC INFORMATION
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the department migrated its interactive
mapping from ArcIMS to ArcGIS for Server,
which provides faster performance, and
has developed a gallery of maps that make
its resources readily available.

The Landslides in Washington State
map exemplifies how these maps make
DNR’s work benefit a larger audience.
Using ArcGIS for Server, DNR connected
its basemap services to information from
its landslide database so that anyone can
see the landslide history and potential in
any given area. "The landslide maps show
which areas have been prone to collapse
in the past so that local jurisdictions can
draft their mitigation plans,” said Meyers.
“If they know a storm is coming, they can
use these maps to focus their attention
on areas known to be landslide prone.”
That helps DNR issue more granular

SCIENCE & ENVIRONMENT CONTACT DNR ABOUT DNR

Portal

manager of the Washington State Geologic bttt i

Information Portal. “We wanted to give the
public accurate data so that they can see e R
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Welcome to the Washington State Geologic Information Portal! Through this online service offersd by the:
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More types of geologic information will be added fo the information portal in the future, so plesse visit regularly to
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CONTACTS

For questions and comments on the Washington
State Geologic Information Portal:
aeclogy-portal@dnr.wsa.gov.
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out having to know how to use GIS.” INTERACTIVE MAPS

As Washington's population has contin-
ued to grow, so has the pressure to build
The 1990 Growth

Management Act mandates the use of

in hazardous areas. Fatisnce.
the best available science to manage the
state’s growth intelligently. In 2000, the
perspective on how DNR data could be

Landslides Of
Washington State
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Washington Interactive
Geologic Map
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used began to shift as the organization real-
ized that maps and the spatial relationships
they convey can be understood not only by
specialists but also by a much wider audi-
ence. Anyone could discover patterns and
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Using our interactive maps, you can ceste, save, and print custom maps, find out more information about map
festures, and downlosd map dats for use in 8 geographic information system (GIS). In addition to s varisty of

geoscience |ayers that can be tumed on and off, sach interactive map has many base layers to choose from, s you
can customize your msp in sny number of ways. Plesse note that becsuse of the volume of dats availsble through
these interactive maps, data leading and identification cperations may not be instantsneous; we thank you for your
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ystem

relationships in digital maps and even make
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their own maps using a relatively simple
front-end system that accessed carto-
graphic information and processing power.

Initially the department adopted ArclMS,

Esri's first Internet map server, to map data

Earth Resource

Washington State
Coal Mine Map Collection
llsunch] | [sbout

Permit Locations
lisunch] | [about

fromthe department’s databases and make
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HEW! Seismic Scenarios
Catalog
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it available through a website. Recently,

DNR has created a gallery of maps that make its resources readily available.
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a Washington Interactive Geologic Map
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The earthquake-induced liquefaction potential layer helps emergency planners create

safer and more efficient evacuation routes.

landslide alerts and be better prepared to
deal with the problems when they occur.

Although less common than landslides, tsu-
namis pose a real risk to coastal communi-
ties in Washington, which is located next to
the giant Cascadia subduction zone, a fault
of more than 600 miles that stretches along
the Pacific coast from Northern Vancouver
Island to Cape Mendocino. An earthquake
in this region could generate a tsunami that
would strike Washington with great force in
a short time.

DNR combines land-use and land-cover
datasets with inundation mapping to
assess what areas would receive the great-
est impact from a tsunami. "We calculate
wave height, velocities, and amplitudes
from topography and bathymetry and
then feed it into ArcGIS for Server to show
the extent of inundation on a map,” said
Tim Walsh, geohazards geologist at DNR.
"That helps us better understand how these
populations and structures will be affect-
ed.” A layer showing inundation is part of
the Washington Interactive Geologic Map.

This map also contains layers showing
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liquefaction. Walsh and his team used
data from DNR's liquefaction susceptibil-
ity index, an engineering proxy to test
load-bearing capacity for buildings, to
create the map. “Taking into account
earthquake-induced liquefaction potential
in tsunami inundation zones makes it more
than just pushpins on a map,” said Walsh.
“Incorporating information about soil helps
jurisdictions create safer and more efficient
evacuation routes that take into account
the collateral damage from an earthquake.”

Walsh and his team include data from
landslide hazard maps when creating the
evacuation maps and brochures, since
extreme shaking would loosen soil in
landslide-prone areas. This helps emer-
gency response know the stable areas to
send personnel to in such an event. Walsh
and his team also created separate tsu-
nami evacuation zone maps in ArcGIS that

™ An eruption by Mount Rainier could
cause billions of dollars of damage
from lahar flows.
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Not only the lahar flows but the parcels at risk and their valuations are mapped.

were output as PDFs to make them avail-
able on-site.

Washington’s Mount Rainier has the poten-
tial for a major eruption. If such an explo-
sion occurred, it could melt the mountain’s

picturesque snow cover and create huge
mudflows called lahars. Historically, major
lahars have occurred every 500 to 1,000
years, caused not only by volcanic erup-
tions but also as a result of avalanches and
earthquake. DNR has estimated that an
eruption of Mount Rainier could produce

property losses of as much as $6 billion to
communities in the Puyallup Valley.

Over the years, the US Geological
Survey has collected and compiled data
on hazard zones for one of North America'’s
most dangerous volcanoes. DNR has used
that data showing the predicted path and
extent of such flows and a parcel layer pro-
viding the value of land and structures. This
map not only aids in mitigation planning
and emergency response for surround-
ing communities but also helps estimate

losses from lahars.

The State
Information Portal addresses two of the

Washington Geologic
guiding principles set forth in state lands
commissioner Peter Goldmark's strategic
plan for 2010-2014: Make decisions based
on sound science and make decisions in the
public interest and with the public’s knowl-
edge. Although not a substitute for a site-
specific assessment of a particular location
by a qualified practitioner, these maps de-
lineate areas based on hazard potential and
let anyone create, save, and print custom
maps; find out more about the geologic
characteristics of an area; and download
data for use in a GIS. The Washington State
Geologic Information Portal has trans-
formed a cumbersome system into one
that anyone can access and use to better

understand the geology of the state.
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