
•Use of GIS and HAZUS at WEMD SEOC and in the 
WA Enhanced State Hazard Mitigation Plan  

Peter Tassoni - State Hazard Mitigation Officer 
State of Washington 

Morning Talks 
  

•Using HAZUS for Emergency Management 

Kelly Stone - Risk Analyst, FEMA Region X 

Afternoon Talks 
  

Joshua Keller - FEMA Region X GIS Coordinator  

•FEMA GIS Support During Disasters 

•Portal/Information for Geological Hazards in 
Washington State 

Recep (Ray) Cakir- Senior Scientist, Washington State 
Department of Natural Resources – Geology and 
Earth Resources 

•Using HAZUS and GIS for Mitigation and Planning 
efforts in Snohomish County 

Jon Greninger - Senior Planner, Solid Waste Division Snohomish 
County Department of Public Works 

Suzy Brunzell - Principal GIS Analyst, Surface water Division 
Snohomish County Department of Public Works 

•Typical needs for local fire departments from the 
perspective of a line person 

Chris Rogers -Lietenant with Kirkland Fire Department, 
NAPSG Chair for NW 

Mike Price - Entrada/San Juan, Inc. 
Scott Corwin - GIS Administrator at Valley Communications 

Center (VCC) 

•Emergency Services data acquisition, development, and 
deployment in the Kent Regional Fire Authority 

•Putting King County GIS to Work at the Regional 
Communications & Emergency Coordination Center 
(RCECC) 

Cheryl Wilder—Training Coordinator/GIS Data 
King County GIS Center  

We would like to 
thank the 
following 

companies for  
sponsoring this 

event: 

  

Emergency and Disaster Preparedness  
for the GIS Professional 

February 4, 2014 in Seattle, WA 

**Click on box to see Slides www.waurisa.org 
 

http://www.waurisa.org/
http://www.scsciences.com/
http://www.3diwest.com/
http://pugetsoundgis.com/
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Using HAZUS and GIS for Mitigation and 
Planning efforts in Snohomish County 


Suzy Brunzell, Principal GIS Analyst – Snohomish County Surface Water Management Division 
Jon Greninger, Senior Planner – Snohomish County Solid Waste Division 







Washington State 







Snohomish County 







One Government, Many businesses 
Clerk 
Sheriff 
Auditor 
Treasurer 
Assessor 
Council 
Info Services (IT) 
Executive 
BRB/BOEB 
Public Works 
e911 (Emer Svcs) 
Emergency Management  
Human Resources 
 


Public Defender 
Pros Atty 
Hearing Examiner 
Facilities 
Parks 
Human Services 
Planning (PDS) 
Finance 
District Court 
Superior Court 
Medical Examiner 
Airport 
 


* 


* 


* 
* 


* 


* has full time GIS staff 


(4) 


(4) 


(8) 
(2) 


(6) 


Snohomish County GIS 







Evergreen Earthquake Exercise 


• Evergreen Earthquake Exercise on June 5-6 
involved a regional exercise designed to educate 
and test the ability to respond and recover from 
large-magnitude earthquakes. 


• GIS staff from multiple departments invited to 
participate at Snohomish County’s Emergency 
Operation Center 







Snohomish County GIS 


• organized into technical interest groups 
• recommend action to GIS community 
• promote collaboration among GIS professionals 
• Emergency Preparedness committee developed 


out of the Evergreen Earthquake Exercise 
• Chaired by DEM staff  
• Meets quarterly 







Emergency Operations Support 
• Public Works provides GIS 


support during a flood 
activation 


• Countywide GIS support 
planned to support disasters 
and exercises 
 







Proposed Data Needs 
Emergency Support Function GIS Data GIS Data File Name Data Owner Data Date Update Cycle


Airport Locations
Airport Runways
City Bridges
City Snow Routes
City Traffic Cameras
County Bridges
County Snow Routes
County Traffic Cameras
Ferry Routes
Ferry Terminals
Helipads
Park and Ride lots
Ports
Public Transit Routes (Bus)
Public Transit Routes (Rail)
Road Centerlines
Road Closures
School System Bus Barns
State Bridges
State Snow Routes
State Traffic Cameras
Taxi Companies
Transit Stations
WADOT Alternate Routes
WADOT Highway Mile Markers
WADOT Traffic Incidents
WADOT Traffic Speed
911 Dispatch Centers
Alternate 911 Dispatch Centers
Cable Centers/Lines
Cell Towers
Fiber Network 
HAM Radio Operators
Radio Towers
TV Towers


ESF #1 – Transportation


ESF #2 – Communications


• Data organization driven by 
Emergency Support Function 
(ESF) need 


• Allows GIS staff to find data 
he or she may not be familiar 
with based on their everyday 
job function 







Structure 







Continuity of Operations Planning 
• In a COOP event, we expect 


our County Campus data 
centers to be out of 
commission and without 
internet access 


• Snohomish County Public 
Works is pre-positioning 
resources  at alternative 
worksites 


• Including a technical 
workstation with a 
stand-alone ArcGIS 
license and other 
necessary applications 


• Data stored in an 
external  RAID backup 
system that can operate 
if data network is 
unavailable  


 
 


• Data update and backup refreshed 
quarterly 


• Emergency Preparedness GIS 
committee will develop the data needs 
 
 


 







Flood Warning System 







Emergency Road Closure Mapping 


http://www.co.snohomish.wa.us/PWApp/roads/emclosure/index.html 


• GIS staff coordinates with Public 
Works Road Maintenance staff to 
provide real-time road closure 
information on a public facing 
website 


  







Hazard Mitigation Plan 
• Currently working on 2015 Hazard Mitigation Plan 
• Snohomish County GIS staff will perform HAZUS 


analysis for flood and earthquake scenarios and 
GIS exposure analysis for all other hazards 


• This plan will incorporate sea-level rise 
considerations 
 







HAZUS 







• How can HAZUS be used for Solid Waste 
Planning? 
– Pre-run Earthquake Scenarios 
– Estimate debris totals 
– Identify potential debris locations 
– Decision making for staging Debris Management 


Sites 
– Road/Bridge Infrastructure 
– Mitigation planning 







GIS Products to Aid in Disaster Planning and 
Preparedness: 
 
• Disaster Debris Zones 
• Potential Residential Debris 
• Disaster Debris Flow 
• DMS – Site Configuration Maps 


 
 















• Disaster Debris Flow Map Components 
– Disaster Debris Zones 
– Debris Wasteshed 
– UTC Hauler Zones 
– Debris Management Sites 
– Transportation Routes 
– Bridges 
– Additional Solid Waste Resources 
– Combine with HAZUS output 


 



























• DMS - Site Configuration Plan 
– Color coded by Debris Wasteshed 
– Data Driven Pages from ArcGIS 


• Some automated – some manual processes… 


– Guide to set up Debris Management Site 
– Flow through DMS 























Suzy Brunzell  |  Principal GIS Analyst 
Surface Water Management 
Email:  Suzy.Brunzell@snoco.org 
Phone:  425.388.3488 x 7403 
 
Jon Greninger, GISP | Senior Planner 
Solid Waste Division 
Email:  Jon.Greninger@snoco.org 
Phone:  425.388.6484 


Contact Info: 



mailto:Suzy.Brunzell@snoco.org

mailto:Jon.Greninger@snoco.org
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Geology Portal/Information  
for Geological Hazards in Washington State 


 
Recep (Ray) Cakir 


Senior Scientist (geological hazards) 


 
Washington State Department of Natural Resources  


Geology and Earth Resources 


Emergency and Disaster Preparedness for the GIS Professional 
WURISA Workshop, February 4, 2014 – Seattle  







http://www.dnr.wa.gov/geology  


“ Washington Department of Natural Resources (WADNR)  - Division of Geology and 
Earth Resources (DGER)  informs the public, government, and industry about the 


consequences of geologic events and about the nature of the land around us.  
 


We monitor, assess, and research causes of earthquakes, landslides, and volcanoes-
critical information for both government and private sector planners working to 


reduce the human and financial effects of natural disasters.” 



http://www.dnr.wa.gov/geology

http://www.dnr.wa.gov/geology





Hazus is a nationally applicable standardized methodology that contains models for 
estimating potential losses from earthquakes, floods, and hurricanes.  
 
Hazus uses Geographic Information Systems (GIS) technology to estimate physical, 
economic, and social impacts of disasters. 
 
 It graphically illustrates the limits of identified high-risk locations due 
to earthquake, hurricane, and floods.  
 
Users can then visualize the spatial relationships between populations and other 
more permanently fixed geographic assets or resources for the specific hazard 
being modeled, a crucial function in the pre-disaster planning process. 


HAZUS-MH 
 (The Federal Emergency Management Agency's (FEMA's) Methodology for 
Estimating Potential Losses from Disasters) 



http://www.fema.gov/national-earthquake-hazards-reduction-program-nehrp

http://www.ready.gov/hurricanes

http://www.ready.gov/floods





http://www.dnr.wa.gov/geology  


Washington State Department of Natural Resources  
Geology and Earth Resources 



http://www.dnr.wa.gov/geology

http://www.dnr.wa.gov/geology





http://www.dnr.wa.gov/geology  


Division of Geology and Earth Resources 
What we do  



http://www.dnr.wa.gov/geology

http://www.dnr.wa.gov/geology





Publication Search (under Library – “Searchable Library Catalog”) 
(to publications related to geology in Washington State) 







Washington State Geologic Information Portal   


• create, save, and print custom maps 


• download map data for use 
in a geographic information 
system (GIS) 


• you can customize your 
map in any number of 
ways 


http://www.dnr.wa.gov/geologyportal   


Currently 8 themes are available 
 



http://www.dnr.wa.gov/geologyportal

http://www.dnr.wa.gov/geologyportal





User guides provided on the portal web site:  







Zoom in the area of interest 


Example: How to 
get a tsunami 
evacuation maps 
before you start 
your trip to coastal 
areas. 











Or you may  create your own tsunami evacuation map 







GIS data can be downloaded 
(downward arrows) 







Natural Hazards Theme 
Currently available layers 







Quantification and Classification of Soil using  Seismic Waves: 
Measuring the Shear waves and estimating  Shear-wave Velocity (Vs) 


(How soil maps are generated by using the seismic waves traveled in a layered soil medium) 


Sketches of seismic surveys and seismic data processing:  







Single station ambient noise measurements with two different three-
component single-station passive seismic instruments;  


To estimate deeper seismic velocities 







Vs Profiles 


Other available subsurface data 
PNSN Seismic Stations (red triangles show  
the strongmotion (accelerometer) station sites) 







Vs30m 
(Averaged  
shear-wave  
velocity for top 
30 meters of a 
layered soil 


medium) 


S 


Shallow  
Shear-wave velocities (Vs) 


Example of Shear-wave velocities estimated a seismic station site 







2-Station Passive surface wave method to estimate deeper (a couple of 
kilometers) shear-wave velocities 


Fixed sensor 


Moving sensor 


5m 
10m 


15m 20m 


Till approximately depth 
of investigation  


5min. 
5min. 


5min. 


10min. 


Record length increases with sensor 
spacing increases (5 to 30min, 1hour.). 
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one sensor at a fixed location with 
microtremor data acquired at this location for 
the entire  survey. Microtremor data were 
acquired with a second sensor using variable 
station separations ranging from 5m to  depth 
of investigation. 







Results are  
deep Shear-wave velocities  
(at sites in Seattle and Olympia) 
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Shallow section Deeper section 
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(Passive seismic) 


@400m (700  to 1000 m/sec  jump) 
@10m  (200 to 300) (bottom of the dike) 
  


Bedrock? 
 (important for the seismic amplification calculation) 


 
 


At a dam site 
investigation 


depth is ~500m 







From Vs30m 
to  
Site Class (soil class) 


(After Vs30m is 
calculated from Shear-
wave profiles for the 
site, we can then 
classify the soil based 
on theses values) 







SUBSURFACE DATABASE ON  
WASHINGTON STATE GEOLOLOGIC INFORMATION PORTAL  


(since we cannot run seismic surveys everywhere, 
we need other types of subsurface data that can 
be related to shear-wave velocities for similar soil 
types/behaviors)  


Geotechnical Borehole Database 







Relating the Shear-wave velocities to geotechnical borehole and  
geology information results in  
NEHRP Site Class Map ( so called Soil Map in Hazus-MH) 


Washington State NEHRP Site Class Map 







? 


Before using the Soil Map in the HAZUS  
Check the discontinuous polygons and 
modify dual soil classifications  


Geology= Qgos 
Glacial Outwash  
 
Site Class: D to E 


Geology= Qgos, Qa 
Glacial Outwash  
 
Site Class: D to E, or D 


1) Qgos – common  
2) Site Class = E  (possible maximum shaking level) 
3) Use all polygon circled with read boundary and assign it to soil classification E  
4) Consult with (when needed) a geologist to make sure you have correct interpretation 


Example:  







“Liquefaction may occur when water-saturated sandy soils are subjected to 


earthquake ground shaking. When soil liquefies, it loses strength and behaves as a 
viscous liquid (like quicksand) rather than as a solid.” 


The 1995 Great Hanshin Earthquake (M=6.9),  
the Kobe earthquake, was a devastating 
earthquake hit Japan; more than 5,500 were 
killed and over 26,000 injured. The economic 
loss has been estimated at about $US 200 
billion 


http://www.ce.washington.edu/~liquefaction/html/quakes/kobe/kobe.html 


A picture showing a busy  bridge that was 
collapsed due to the Kobe Earthquake  







“This visualization shows the collapse of the Alaskan Way Viaduct, part of 
Washington State Route 99, and adjacent seawall due to a seismic event. The 
simulated earthquake is similar to the 2001 Nisqually earthquake but lasts 
longer, is closer to Seattle, or has a slightly greater magnitude.” 


http://www.youtube.com/watch?v=hos_uIKwC-c  


http://www.youtube.com/watch?v=8dtjGmrPKSI  (shorter version) 


A similar scenario (to the Kobe Earthquake) for Seattle  



http://www.youtube.com/watch?v=hos_uIKwC-c

http://www.youtube.com/watch?v=hos_uIKwC-c

http://www.youtube.com/watch?v=hos_uIKwC-c

http://www.youtube.com/watch?v=hos_uIKwC-c

http://www.youtube.com/watch?v=8dtjGmrPKSI

http://www.youtube.com/watch?v=8dtjGmrPKSI





Washington Geology Portal  
Statewide Liquefaction Susceptibility Map  







High -> High 
Low-to-Moderate -> Moderate 


How to use the liquefaction data  
 in the HAZUS? 







Input for 
HAZUS 







LANDSLIDES Timothy J. Walsh explains landslides:  
(Chief Hazard Geologist, DNR-Geology Div.) (short video) 


http://www.youtube.com/watch?v=5FI9Z7qVahY  



http://www.youtube.com/watch?v=5FI9Z7qVahY

http://www.youtube.com/watch?v=5FI9Z7qVahY





Washington Geology Information Portal - Landslide map and GIS layers 







Landslide maps/GIS layers 







 
DEM, Geology 
Map, 
Groundwater 
information (wet 
or dry condition) 


Requires geology 
experts, or geotechnical 
experts (for site specific 
ground failure 
interpretations) 


For an earthquake 
induced landslide, 
HAZUS need 


Simplified 
categorization 
for landslides  
in HAZUS 







(for Broncos) 


Congratulations to SEAHAWKS! 


Big landslide example  







USGS Shake Maps http://earthquake.usgs.gov/earthquakes/shakemap/  


• provide near-real-time maps of ground motion and shaking intensity 
following significant earthquakes 


• Used for post-earthquake response and recovery, public and scientific 
information, as well as for preparedness exercises and disaster planning 


Needed for scenario and real earthquakes used in the HAZUS 



http://earthquake.usgs.gov/earthquakes/shakemap/

http://earthquake.usgs.gov/earthquakes/shakemap/





ShakeMap  
for Nisqually Earthquake, 2001 







Need to search in 
each year (posted 
irregular way)  







PGA PGV 


PSA03 (0.3 sec) PSA10 (1.0 sec) 


What is included in ShakeMap HAZUS formatted geodatabase 


(Important for high rise buildings) 
(Generally used for analysis of 
the 1-3 story buildings) 


For details see HAZUS Earthquake 
model technical manual  







ShakeMap in HAZUS-MH  







LAHAR 
(Volcano Hazard –  is a Mudflow (may or may not be caused by a volcanic eruption) 







LAHAR 


Example of Lahar zone in Tacoma (in Puyallup River – one of 
the major drainages around Mt Rainier) 
Lahar zone maps were published by the USGS.  







Properties at risk due to Lahar hazard 
($$ estimates comes from county 
assessor’s data (parcel data)) 







Washington State Geologic Information Portal  
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Other earthquake related information 
Pacific Northwest Seismic Network provides 
the earthquake information   







Scenario Earthquakes to exercise for Seattle area 
44 


20 Earthquake Scenarios for Washington State  







Possible damages due to a large scenario earthquake in Seattle area – some 
hospitals may not be functioning, or they may not be reached due to 
damages on nearby bridges    


45 







Scenario Effects 
Brief Summary (report) 
With descriptions etc.  
Detailed Report is also 
available  


46 WADNR - Earthquake Clearinghouse  







Example for detailed online HAZUS report 


47 1/15/2014 WADNR - Earthquake Clearinghouse  







Vision for RiskMAP;  


life cycle begins with 


Identifying Risk, then 


follows with Assessing 


Communicating, and 


finally Mitigating it. 


http://www.fema.gov/risk-mapping-assessment-planning 







The Multi-Hazard Risk mapping 
(project) areas are on shorelines of 
the Pacific Ocean and Puget Sound 
of Washington: Grays Harbor, 
Pacific, Skagit, Whatcom, Island and 
Mason counties. 


Starting Oct 2013 - we also 
included  Jefferson, Clallam, 
San Juan Islands in the 
RiskMap Project  







Inventory – (for Level II Analysis) 
Parcel to HAZUS-MH Inventory  
Grab the data from website (Parcel Search)  







Cost Contents Design 


Quality 


Occupancy Area (Sq 


Footage) 


Building 


Type 


Year 


Built 


Latitude Longitude City Name 


                      


UDF - Inventory= User Defined   (for all structures – Residential, commercial etc) 


Start with occupancy classifications of the 
parcel data  
 
Assessor’s descriptions may not fit HAZUS 
descriptions, so check business names, land 
use codes +  in an integrated way to get a 
better occupancy classification for HAZUS 







For Res1 


After HAZUS occupancy classifications are done, you may plot the data 
based on available numbers to see the trends for each occupancy.   







Lidar Example for a coastal community (Aberdeen, Washington) 
(The data can be obtained from the DOGAMI, Oregon) 


Foot prints of buildings are perfectly detected – allowing for calculation of square footage of 
the structures. We use this information for HAZUS-MH risk analysis (earthquake or flood). Note 
that assessor’s data do not include all areal information of the buildings.  







- Portal is available – GIS datasets are downloadable for HAZUS (EQ) analyses 
- After downloading the data from DGER’s portal,  
      user must reorganize the Soil and Liquefaction maps for HAZUS  
- Landslide map does not show earthquake induced landslides   
       (they are observed on airphotos /Lidar, interpreted as likely landslides) 
- Parcel data are the most useful local (level 2) data 
- Extract information from parcel  data (as much as you can) 
- Lidar will be more-and-more useful (for flood hazard and now 
      for inventory data verification or completion using the building footprints)   
- Seismic scenarios catalog is based on the level 1 data and census 2000  
      (must be updated) and very useful tool for emergency response managers  
        or for quick-and-dirty HAZUS evaluations 
- Portal will be constantly updated, so do not forget to check the site and DGER web site 
       


http://www.dnr.wa.gov/geology  


CONCLUSIONS 



http://www.dnr.wa.gov/geology

http://www.dnr.wa.gov/geology





What do we need? 







http://www.dnr.wa.gov/publications/ger_misc_earthquake_clearinghouse.pdf  
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A Virtual Earthquake Clearinghouse in Washington State  We need   



http://www.dnr.wa.gov/publications/ger_misc_earthquake_clearinghouse.pdf

http://www.dnr.wa.gov/publications/ger_misc_earthquake_clearinghouse.pdf





Establishing an Earthquake Clearinghouse in 
Washington State  


if you are interested in this topic, please contact us  
Ray Cakir (recep.cakir@dnr.wa.gov )  


Dave Norman (Div Manager, dave.norman@dnr.wa.gov ) 


Tim Walsh (tim.walsh@dnr.wa.gov) 


And    


               Washington Military Department of  


            Emergency Management Division  


(Earthquake Program) 
 


 


 


 



mailto:recep.cakir@dnr.wa.gov

mailto:dave.norman@dnr.wa.gov

mailto:tim.walsh@dnr.wa.gov





Conger, S. (2008) “The New Software Engineering” 


“Organizational reengineering 
is the evaluation and redesign 
of business processes, data, 
and technology.  The goals of 
reengineering are to achieve 
dramatic improvements in 
quality, service, speed, use of 
capital, and reduced costs.” 


Just a reminder:  
BEFORE 


AFTER 


REENGINEERING 


REENGINEERING 







QUESTIONS? 
 
Recep.cakir@dnr.wa.gov  
And 
Tim.walsh@dnr.wa.gov   



mailto:Recep.cakir@dnr.wa.gov

mailto:Tim.walsh@dnr.wa.gov






FEMA GIS Support 
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FEMA GIS Support 
Outline 


FEMA GeoPlatform 


FEMA Modeling Task Force (MOTF) 


Resources 


Contact 
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FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 
FEMA GeoPlatform 







Presenter’s Name          June 17, 2003 12 


FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 
FEMA GeoPlatform 
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FEMA GIS Support 


FEMA Modeling Task Force  
(MOTF) 
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FEMA GIS Support 
FEMA MOTF 


On-call, distributed analysis  


Civil Air Patrol/NOAA collected images 


Over 147,000 individual structural assessments 


44,000+ applicants received expedited rental assistance 


Supported multiple interagency programs 


Ability to Innovate  
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FEMA GIS Support 
FEMA MOTF 


Mitigation Directorate, Risk Analysis Division, Regions IV 
and VIII (MOU) 


Three Subject Matter Experts 
 Two Physical Scientists –Earthquake Program 
 One Regional Geospatial Coordinator (RGC) 


Eight Analysts – GIS, Risk, Vulnerability 
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FEMA GIS Support 
FEMA MOTF 


Situational 
Awareness 


Section Chief  


Geospatial and 
Technical Group 


Supervisor 


GIS Unit Leader Technical Unit 
Leader 


Modeling Task 
Force (MOTF) 
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FEMA GIS Support 
FEMA MOTF 
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FEMA GIS Support 
FEMA MOTF 
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FEMA GIS Support 
FEMA MOTF 
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FEMA GIS Support 
FEMA MOTF 
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FEMA GIS Support 
FEMA MOTF 


Expedited 
$130M in Rental 
Assistance to 
over 44K 
household 
applicants 
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FEMA GIS Support 
Resources 


 Incident Management Assistance Team (IMAT) 


 Civil Air Patrol (CAP) 


 NGA 


 USGS 


 USACE 


MOTF 


 NOAA/NWS 


 International Charter 
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FEMA GIS Support 
Contact 


Josh Keller 
FEMA Region X GIS Coordinator 
joshua.keller@fema.dhs.gov 
Desk: 425-487-4589 
Cell: 425-686-5990 
 
FEMA GeoPlatform: http://fema.maps.arcgis.com 
FEMA GIS Services: http://services.femadata.com/arcgis/rest 
 


 


 



mailto:joshua.keller@fema.dhs.gov

http://fema.maps.arcgis.com/

http://services.femadata.com/arcgis/rest
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Emergency Services Data Emergency Services Data 


Acquisition, Development, Acquisition, Development, 


and Deploymentand Deployment


Kent Regional Fire Authority, WAKent Regional Fire Authority, WA


Mike PriceMike Price
Entrada/San Juan, Inc.Entrada/San Juan, Inc.


andand


Scott CorwinScott Corwin
Valley Communications CenterValley Communications Center







KRFA Mission andKRFA Mission and


Fire Dog RulesFire Dog Rules


•• Be Safe!Be Safe!


•• Learn Stuff!Learn Stuff!


•• Have Fun!!Have Fun!!







Resources Resources -- EsriEsri’’s ArcUser Quarterlys ArcUser Quarterly


•• Summer 2010Summer 2010


–– Is Data Driving Your Fire Engine?Is Data Driving Your Fire Engine?


–– http://www.esri.com/news/arcuser/0610/dathttp://www.esri.com/news/arcuser/0610/dat


asources.htmlasources.html


•• Fall 2010Fall 2010


–– Is Special Data Driving Your Fire Engine?Is Special Data Driving Your Fire Engine?


–– http://www.esri.com/news/arcuser/1010/dathttp://www.esri.com/news/arcuser/1010/dat


asources_2.htmlasources_2.html







Framework DataFramework Data







Special Data!Special Data!







Recent History at Kent FireRecent History at Kent Fire


•• 20022002


–– Jim Schneider is named ChiefJim Schneider is named Chief


–– Kent Fire Department begins work towards accreditationKent Fire Department begins work towards accreditation


•• 20042004


–– Department is accredited by the Center for Public Safety Department is accredited by the Center for Public Safety 
Excellence (CPSE)Excellence (CPSE)


•• 20102010


–– Voters overwhelmingly approved (72%) the formation of the Voters overwhelmingly approved (72%) the formation of the 
Kent Fire Department Regional Fire Authority (KRFA), Kent Fire Department Regional Fire Authority (KRFA), 
including instituting a fire benefit chargeincluding instituting a fire benefit charge


•• 20112011


–– The KFD contracts with the City of SeaTac to provide Fire The KFD contracts with the City of SeaTac to provide Fire 
Prevention services, including code enforcement, fire Prevention services, including code enforcement, fire 
investigation, public education, and plans checkinginvestigation, public education, and plans checking


•• 20122012


–– The number of KFD alarms exceeds 17,000The number of KFD alarms exceeds 17,000


•• 20142014


–– SeaTac Fire Department joins the KRFA through contractSeaTac Fire Department joins the KRFA through contract







KRFA Governance BoardKRFA Governance Board







Calls for ServiceCalls for Service


20102010 20112011 20122012 2012 pct2012 pct


EMS, RescueEMS, Rescue 12,01612,016 12,35612,356 13,04113,041 75.5%75.5%


False Alarm, False CallFalse Alarm, False Call 1,0471,047 950950 1,0001,000 5.8%5.8%


Good IntentGood Intent 795795 692692 727727 4.2%4.2%


ServiceService 563563 635635 865865 5.0%5.0%


FireFire 563563 606606 605605 3.5%3.5%


Hazardous ConditionsHazardous Conditions 266266 269269 649649 3.8%3.8%


Special Incident TypeSpecial Incident Type 368368 241241 317317 1.8%1.8%


Overpressure, RuptureOverpressure, Rupture 1717 1414 2929 0.2%0.2%


Severe WeatherSevere Weather 3636 22 4444 0.2%0.2%


Annual TotalAnnual Total 15,62615,626 15,765 15,765 17,27717,277







ItIt’’s All About s All About …… Map Books!Map Books!







Data Providers, Data PartnersData Providers, Data Partners


•• City of Kent, Kent Public WorksCity of Kent, Kent Public Works


•• City of SeaTacCity of SeaTac


•• King County GIS CenterKing County GIS Center


•• King County AssessorKing County Assessor


•• Valley Communications CenterValley Communications Center


•• Local Water DistrictsLocal Water Districts


•• Neighboring Fire DistrictsNeighboring Fire Districts


•• Puget Sound Regional CouncilPuget Sound Regional Council







More Providers and PartnersMore Providers and Partners


•• WA Department of TransportationWA Department of Transportation


•• WA Department of Natural ResourcesWA Department of Natural Resources


•• WA Department of EcologyWA Department of Ecology


•• Puget Sound LiDAR ConsortiumPuget Sound LiDAR Consortium


•• US Geological SurveyUS Geological Survey


•• US Environmental Protection AgencyUS Environmental Protection Agency


•• Commercial data vendorsCommercial data vendors


•• Local Knowledge, OthersLocal Knowledge, Others







City of Kent, Kent Public WorksCity of Kent, Kent Public Works


•• Local streetsLocal streets


•• Railroads and spursRailroads and spurs


•• HydrantsHydrants


•• HydrographyHydrography


•• Detail parcelsDetail parcels


•• Right of wayRight of way


•• Building footprintsBuilding footprints


•• Lots more, especially in early daysLots more, especially in early days







City of SeaTacCity of SeaTac


•• Local streetsLocal streets


•• HydrantsHydrants


•• Building footprintsBuilding footprints


•• SeaTac Airport (Port of Seattle) SeaTac Airport (Port of Seattle) 







http://http://www.ci.seatac.wa.uswww.ci.seatac.wa.us//







King County GIS CenterKing County GIS Center


•• TT--NET streetsNET streets


•• Administrative boundariesAdministrative boundaries


•• HydrographyHydrography


•• PlanningPlanning


•• Lots more!Lots more!







http://www5.kingcounty.gov/http://www5.kingcounty.gov/


gisdataportalgisdataportal//







King County AssessorKing County Assessor


•• Assessor parcelsAssessor parcels


–– Property boundariesProperty boundaries


–– Point centroidsPoint centroids


–– OwnershipOwnership


–– ValueValue


–– Occupancy, use classOccupancy, use class


–– Sprinkled occupanciesSprinkled occupancies


–– Construction or remodel dataConstruction or remodel data


–– More!More!


•• ““Grab them!Grab them!””







http://http://info.kingcounty.govinfo.kingcounty.gov/assessor//assessor/


DataDownload/default.aspxDataDownload/default.aspx







Valley Communications CenterValley Communications Center


•• Address PointsAddress Points
–– Incident locations; GeocodingIncident locations; Geocoding


•• Street CenterlinesStreet Centerlines
–– TimeTime--based travel; Base maps and Map books; District based travel; Base maps and Map books; District 


familiarizationfamiliarization


•• FacilitiesFacilities
–– Essential facilities, critical facilitiesEssential facilities, critical facilities


•• RailroadsRailroads
–– Obstructions; Congestion; HazardsObstructions; Congestion; Hazards


•• TrailsTrails
–– OffOff--street and Wildland response; Search and Rescuestreet and Wildland response; Search and Rescue


•• HydrantsHydrants
–– Water sources, compiled for many sourcesWater sources, compiled for many sources


•• Fire RDsFire RDs
–– Response planning, management, and analysisResponse planning, management, and analysis


•• JurisdictionsJurisdictions
–– Interlocal agreements; Automatic and mutual aidInterlocal agreements; Automatic and mutual aid







http://http://www.valleycom.orgwww.valleycom.org//











Local Water DistrictsLocal Water Districts


•• Too numerous to mention todayToo numerous to mention today


•• Contact each one individuallyContact each one individually


•• Build relationships!Build relationships!







Neighboring Fire DistrictsNeighboring Fire Districts


•• Multiple agenciesMultiple agencies


–– SeaTac, Now part of KRFASeaTac, Now part of KRFA


–– Tukwila Fire DepartmentTukwila Fire Department


–– Renton Fire and Emergency ServicesRenton Fire and Emergency Services


–– Maple Valley Fire & Life SafetyMaple Valley Fire & Life Safety


–– Mountain View Fire and Life SafetyMountain View Fire and Life Safety


–– Valley Regional Fire AuthorityValley Regional Fire Authority


–– South King Fire and RescueSouth King Fire and Rescue


–– Burien Fire DepartmentBurien Fire Department


–– Port of Seattle Port of Seattle -- SeaTac AirportSeaTac Airport







Puget Sound Regional CouncilPuget Sound Regional Council


•• Traffic Analysis Zones (TAZ)Traffic Analysis Zones (TAZ)


•• Forecast Analysis Zones (FAZ)Forecast Analysis Zones (FAZ)


•• Urban Growth AreasUrban Growth Areas


•• Census Block, Block Group, TractCensus Block, Block Group, Tract


•• Growth ManagementGrowth Management


•• Transportation ManagementTransportation Management


•• More!More!







http://http://www.psrc.org/data/giswww.psrc.org/data/gis//


mapmap--catalog/catalog/















WA Dept of Transportation (WSDOT)WA Dept of Transportation (WSDOT)


•• State and Federal highwaysState and Federal highways


•• MilepostsMileposts


•• Posted speedsPosted speeds


•• Traffic countsTraffic counts


•• RailroadsRailroads


•• Ferry routesFerry routes


•• Public transportation (Park and Ride)Public transportation (Park and Ride)


•• HydrographyHydrography


•• Political boundariesPolitical boundaries


•• National Highway SystemNational Highway System







http://http://www.wsdot.wa.govwww.wsdot.wa.gov//


mapsdata/geodatacatalogmapsdata/geodatacatalog//







WA Dept. of Natural Resources WA Dept. of Natural Resources (WA DNR)(WA DNR)


•• Geologic hazardsGeologic hazards


–– Unstable soilsUnstable soils


–– LiquefactionLiquefaction


–– Unstable slopesUnstable slopes


–– LandslidesLandslides


–– Tsunami inundationTsunami inundation


•• Public Land Survey System (PLSS)Public Land Survey System (PLSS)


•• Wildland fire hazards and historyWildland fire hazards and history


•• Hydrography, watershedsHydrography, watersheds







http://http://www.dnr.wa.govwww.dnr.wa.gov//
ResearchScience/Topics/GeologicHazardsMapping/PagesResearchScience/Topics/GeologicHazardsMapping/Pages//


geologic_hazards.aspxgeologic_hazards.aspx







http://fortress.wa.gov/dnr/app1/http://fortress.wa.gov/dnr/app1/


dataweb/dmmatrix.htmldataweb/dmmatrix.html







WA Department of EcologyWA Department of Ecology


•• Facility/Site Identification (F/SID)Facility/Site Identification (F/SID)


•• Water quality, surface and groundwaterWater quality, surface and groundwater


•• FEMA flood maps (Q3, DFIRM)FEMA flood maps (Q3, DFIRM)


•• National Hydrography Dataset (NHD)National Hydrography Dataset (NHD)


•• Water quality monitoringWater quality monitoring


•• Land Use, Land Cover (LULC)Land Use, Land Cover (LULC)


•• Shoreline photographyShoreline photography


•• Lots more!Lots more!







http://http://www.ecy.wa.govwww.ecy.wa.gov//


database.htmldatabase.html







Puget Sound LiDAR ConsortiumPuget Sound LiDAR Consortium


•• LiDAR!LiDAR!


–– Slope hazard analysesSlope hazard analyses


–– SlopeSlope--based travel impedancebased travel impedance


–– Detailed hydrographyDetailed hydrography


–– Riverine floodingRiverine flooding


–– Coastal inundationCoastal inundation


–– Water tank volumesWater tank volumes







http://http://pugetsoundlidar.esspugetsoundlidar.ess..


washington.eduwashington.edu//











US Geological SurveyUS Geological Survey


•• US National MapUS National Map


–– Digital TerrainDigital Terrain


–– Special StudiesSpecial Studies


•• Cascade Volcano ObservatoryCascade Volcano Observatory


–– Volcanic HazardsVolcanic Hazards


–– Earthquake HazardsEarthquake Hazards


–– Tsunami, coastal inundationTsunami, coastal inundation







http://http://nationalmap.govnationalmap.gov//







http://http://volcanoes.usgs.govvolcanoes.usgs.gov//


observatories/observatories/cvocvo//







US Environmental Protection AgencyUS Environmental Protection Agency


•• ComputerComputer--Aided Management of Aided Management of 


Emergency Operations (CAMEO)Emergency Operations (CAMEO)


•• Areal Locations of Hazardous Areal Locations of Hazardous 


Atmospheres (ALOHA)Atmospheres (ALOHA)


•• Comprehensive Environmental Comprehensive Environmental 


Response, Compensation and Liability Response, Compensation and Liability 


Information System (CERCLIS)Information System (CERCLIS)


•• Tier II Chemical InventoryTier II Chemical Inventory







http://http://www.epa.govwww.epa.gov//


emergencies/emergencies/tools.htmtools.htm







Commercial Data VendorsCommercial Data Vendors


•• PictometryPictometry


•• Other ImageryOther Imagery







Local (Expert) KnowledgeLocal (Expert) Knowledge


•• GatesGates


•• Travel ObstructionsTravel Obstructions


–– TemporaryTemporary


–– PermanentPermanent


•• HelipadsHelipads


•• Boat LaunchesBoat Launches


•• Essential, Critical Facility UpdatesEssential, Critical Facility Updates







Paper or Plastic?Paper or Plastic?







Community FamiliarizationCommunity Familiarization
Fill in the Blanks!Fill in the Blanks!







Resources Resources -- EsriEsri’’s ArcUser Quarterlys ArcUser Quarterly


•• Summer 2010Summer 2010


–– Is Data Driving Your Fire Engine?Is Data Driving Your Fire Engine?


–– http://www.esri.com/news/arcuser/0610/dathttp://www.esri.com/news/arcuser/0610/dat


asources.htmlasources.html


•• Fall 2010Fall 2010


–– Is Special Data Driving Your Fire Engine?Is Special Data Driving Your Fire Engine?


–– http://www.esri.com/news/arcuser/1010/dathttp://www.esri.com/news/arcuser/1010/dat


asources_2.htmlasources_2.html







Framework DataFramework Data







Special Data!Special Data!







Valley Communications CenterValley Communications Center


•• Scott Corwin, GIS AdministratorScott Corwin, GIS Administrator











Questions, CommentsQuestions, Comments


•• And  And  …… Thank you!!Thank you!!


•• Mike PriceMike Price


–– mike_price@frontiernet.netmike_price@frontiernet.net


–– 435435--260260--82438243


•• Scott CorwinScott Corwin


–– scottco@Valleycom.orgscottco@Valleycom.org


–– 253253--372372--15281528








GIS for Local  
Responders 
TIPS ON HOW TO SUPPORT THE DAILY NEEDS OF LOCAL FIRST RESPONDERS 







My Background 


 Lieutenant, Kirkland Fire Department 


 National Alliance for Public safety GIS NW Chair 
 Task lead for Incident Symbology Workgroup 


 Contributed towards FEMA GIS Resource Typing 


 BS, Cartography, University of Idaho 







Presentation Overview 


 Background on NAPSG 
 What do Fire Departments (and Police Departments) 


use GIS for? 
 Operation 
 Planning 


 Discuss how to be successful with GIS in a fire department 
 What are the Challenges? 


 War Stories 







Who we support 







Background 


 Board of Directors are public safety practitioners 


 NAPSG was formed in 2005 







Structure 







What NAPSG 
Does 







Product Types 
2 TYPES OF PRODUCTS 
COMMON IN THE FIRE 
SERVICE 







Two Types of Fire Service Maps 


Operations 
 Audience: Line 


Operations 


 Main Focus:  
 Robust amount of 


information 


 Focus on 
cartography 


 


Planning 
 Audience: Decision 


Makers 


 Analysis focused 







Operational 
Maps 


WHAT I NEED TO GET TO THE 
CALL AND FIX THE PROBLEMS 







Responders need a map to: 


Find the 
problem they 
are going to 


Identify hazards that 
can cause harm  


Show where 
people and 
equipment are 
located that help 
solve the problem 


Identify features 
to fix the 
problem 


Unit 


Incident 
Command 


Feature 
Locatio


n Incident 
Symbols 


Pre-Incident 
Symbols 


Hazards 







Used from Big to Small 


Large like flooding 


Wildland Fires 


Building Pre-
Incident Planning 







Operational Examples 


Paper Map Books 


Incident Mapping 


Mobile Mapping 


Preplans 







Keys to Good 
GIS with 
Responders 


WHAT IT TAKES TO MAKE THE 
CREWS HAPPY 







Cartography Keys 


 Clear labelling or annotation required (Paper) 


 Scale dependencies on layers more emphasis 
(computer and paper) 


 Contrasting color hues important 
 Military mapping a good example 







Follow the  NIMS 
Communication 
Model 


Cartographers 
(Sender) 


Map Product 
(Medium) 


Responder 
(Receiver) 


Data 
Collection 


(Feedback) 


How to keep the use on going 







Planning 
USING DATA TO MAKE A 
PLAN 
 







Two Key Things to Remember 


 Use a standard to make the basis for 
your decision 
 NFPA 


 UL 


 Other 


 Back up your decision with fact based 
information 
 Analyze the information to a specific 


outcome 







Planning Types 


Theoretical Based Maps Data Based Maps 







Data Based Planning Maps 


 Based on existing data 
 CAD 


 RMS 


 Exist in the form 
 Pin Maps 


 Zone or “First Due” analysis 


 Based on a given metric 
 Response Times 


 Risk Assessment 


 







Theoretical Based Planning Maps 


 Not based on historical data 


 Usually 
 Response time analysis based on 


streets 


 Risk Assessment 







Roof Support 
Construction 


Roof Decking & 
Covering 


Fire Load Suspende
d Ceiling 


Rapid Collapse 
Consideration 


Steel Bar Joists Corrugated 
Metal  


Heavy No YES 


Steel Bowstring Wood Sheeting / 
Tar 


Heavy No YES 


Wood Bowstring Wood Planks / 
Concrete Tile 


High Piled 
Storage 


No YES 


 Wood Rafter >2” 
x 12” 


 OSB  Light YES YES 


Have a Clear Standards 


Rapid Collapse Considerations 







Results 


DANGEROUS 
 


REDUCES 
RISK 


 by proactively 
informing 
personnel 


 







Tactical Considerations: Rapid Collapse Potential  
(Heavy Fire Loading w / Open Beam Construction) 


SPECIAL CONSIDERATION 







What it takes to 
make a 
partnership a 
success! 


THE CHALLENGES AND KEYS 
TO MAKE A PARTNERSHIP 
WITH PUBLIC SAFETY AND GIS 
A SUCCESS 







Personal Challenges 


The “GISers” 
 Tend to over complicate the plan 
 Focus on “High Visibility” projects 


 Not projects that help the most 
responders 


 Can speak overly technical 
 


The “Firefighter” 
 Tend to over simplify the plan 


 Can have “attitude” 


 Will pretend to understand what is 
happening 







The Fix 


For the “GISer” 
 Do a ride along 


 Find an advocate with in that 
department 


 Evaluate projects based on “Bang for 
the Buck” 


 Become an expert of the standards 
that support your analysis 


 


For the “Firefighter” 
 Take some GIS Classes 


 Advocate for the GISer 


 Embrace Technology 


 Justify your decisions with data 







Food for Thought 
The Fire Service needs to treat technology just like this fire engine.  It is a tool to help us do our job. 







Why do you need a “Facilitator or Mentor” 


 Translate between fire and GIS 


 May be a consultant 


 “GIS Mentor” 


 Could be a member of a near by fire 
department 


 







War Stories? 







Chris Rogers 
crogers@publicsafetygis.org 
twitter:  @map_hoser 


What questions do you have? 



mailto:crogers@publicsafetygis.org
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Using Hazus for 
Emergency 
Management 
WAURISA Workshop 
February 4th, 2014 
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Agenda  
 


 Hazus Loss Estimation 
 Hazus Datasets 
 Updating Hazus Datasets 
 Loss Estimation Output 
 Using Hazus Output 
 Hazus Demonstration 
 Hazus Resources 
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What is HAZUS? 


 Risk assessment tool for analyzing potential losses 
from hurricane, flood, and earthquake 
 


 Uses current scientific and engineering concepts in a 
GIS to estimate hazard related damages 
 


 HAZUS is only an estimation tool for losses due to a 
disaster and could be significantly different from an 
actual event 
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Loss Estimate Process 
 
 
 
 


Produce maps, tables, 
reports 
 
 
Analyze social and 
economic impacts 
 
Consider what is at risk 
 
 
Identify hazard 
 
 
Identify physical 
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How does HAZUS calculate 
damages? 
 HAZUS Flood uses depth/damage curves developed by USACE 


and other agencies to determine damage to a building based on 
the flood depth 
 
 
 
 
 


 HAZUS calculates  
• Losses to buildings and their content and inventory (businesses) value  
• Debris generation from building damages 
• Displaced population (used to identify evacuation routes and shelter requirements) 
• Agriculture Losses due to flooding 
• Damage to essential facilities (police, fire, medical, schools, and EOC’s) 
• Damage to transportation facilities (ports, ferry facilities etc.) 
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How does HAZUS calculate 
damages for Earthquakes 
 Damage states and engineering calculations were used to develop 


fragility curves for each building type 
 Fragility curves describes the probability of being in a specific damage 


state as a function of the size of an earthquake 
 For structural damage a fragility curve expresses damage as a function 


of building displacement 
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HAZUS Analysis Levels 
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HAZUS Inputs for Flood 
 Level 1 Analysis (For areas with no existing flood data) 


• Single Discharge or return period (i.e. 100 year discharge is 13,500 cfs or 1% 
change return period) 


• Elevation data (DEM, LiDAR etc.) *Needed for all analysis levels 
• Out of the box HAZUS data 


 Levee 2 Analysis (Ideal analysis level) 
• Flood Information tool (generates depth grid from water surface elevation and 


elevation data. *water surface elevation available through flood insurance study) 
• Depth grid generated outside of HAZUS using HEC-RAS, FLO-2D etc.  
• HEC-RAS depth grids are directly input into HAZUS. 
• User update general building stock, essential facilities, transportation, etc. 


 Level 3 Analysis (Engineering specific data) 
• Updated engineering building data 
• Update depth/damage curves 
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HAZUS-MH Approach for 
Earthquakes 
Evaluates ground motion parameters  


• At the location for site-specific inventory 
• At the centroid of the census tract for aggregate inventory 


 


Ground shaking characterized in terms of 
• Location-specific shaking 


 Spectral response 
 Peak ground values  


• Regional attenuation functions  
• Site-soil effects  


 
 Earthquake Inputs include: 


• ShakeMap 
• Liquefaction 
• Soils 
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Inventory Components 
Aggregate Inventory 


• Demographics  
• General Building Stock broken down by 


type (how constructed) and occupancy 
(how used) 
 


Site-Specific Inventory 
 
Hazard Specific Inventory (both 
aggregate and site specific) 


Site Specific 


Aggregate 
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Demographic Data 
Aggregated at census block 
(flood) or census tract 
(hurricane and earthquake) 
level 
 
Detailed by 


• Age 
• Income 
• Ethnicity  
• Ownership 
• Gender 
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General Building Stock 
Described in 3 ways 


• Square Footage 
• Building Count  
• Dollar Exposure  


 Building 
 Content 
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Site Specific Inventory 
Essential Facilities, High Potential 
Loss Facilities, User Defined Facility, 
Transportation Systems, Utility 
Systems, Hazardous Material Sites 
 
Represent discrete points of facilities 
and systems of inventory. 
 
Provide site to site results versus an 
aggregated table of damages and 
losses. 
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Essential Facilities 
Fire Stations 
 
Police Stations 
 
Schools 
 
Emergency Operations 
Centers (EOC) 
 
Medical Care Facilities 
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Transportation Systems 
Highway Systems 
 
Railway Systems 
 
Light Rail Systems 
 
Bus Facilities 
 
Port Facilities 
 
Ferry Facilities 
 
Airport Systems 


*Each inventory grouping has multiple inventory items 
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Utility Systems 
Potable Water 
 
Waste Water 
 
Oil 
 
Natural Gas 
 
Electric Power 
 
Communications 


** Each inventory grouping has multiple inventory items 
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High Potential Loss Facilities 
Dams 


• National Inventory of 
Dams database, 
(USACE) 


 


Levees ** 
 


Nuclear Power Plants 
• U.S. Nuclear 


Regulatory 
Commission 


 


Military ** 
 


** Inventory items are placeholders, there 
may not be any HAZUS-MH provided 
inventory. 
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Hazardous Materials Facilities 
EPA Toxics Release 
Inventory (TRI) 


 
• 1999 
• Chemical and Amount 


• Manufactures or 
processes more than 
25,000 pounds or 
otherwise uses more 
than 10,000 pounds of 
any listed chemical 
during the calendar 
year. 


http://www.epa.gov/triinter/tridata/tri99/ 
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How is data updated in Hazus?  
 Coordinated Data Management System (CDMS) is a 


tool developed by FEMA to support integration of 
locally developed inventory data into the Hazus loss 
estimation process. 
 


  Primary functions 
• Support transfer of data into and out of the master state databases 
• Provide validation of user supplied data  
• Allow users to query and export inventory information 
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What is CDMS? 


Bndrygbs.mdb 


EF.mdb 


flAG.mdb 


flVeh.mdb 


Hplf.mdb 


Msh.mdb 


Trn.mdb 


Util.mdb 


HAZUS-MH 
Statewide Databases 


Field Mapping and 
Validation 


Excel 


Access 


Shapefile 


Geodatabase 


External Data 
Sources 


Repository 


Building Specific 


CDMS 
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Property Assessor Data 
 Property data can be obtained from assessors 


offices, other similar organizations, or commercial 
vendors. 
 


 In many cases, tax assessors data is the best 
available data for a community and it can often be 
manipulated into a HAZUS-MH compatible dataset. 
 


 Assessors data will typically identify a high 
percentage of the structures in a community. 
 







22 


Property Assessor Data - 
Challenges 
 Possible cost for data 
 Structural type, age, and height of buildings may not be recorded.  
 Missing values for improvement values and/or square footage 
 Parcel boundary does not identify building location 
 Non-tax paying properties (schools, churches, government buildings) 


are not usually well represented 
 Hazard specific information may not be included (foundation types for 


flood and construction material for earthquakes) 
 Content values often need to be approximated (the following table 


can be used for this purpose). 
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HAZUS Outputs: Direct Physical 
Damage 
Structural and 
nonstructural 
damage estimates 
for buildings 
Damage state 
probability counts 
and losses 
Technical Manual 
chapter 5 describes 
the conditions that 
exist at each 
damage state by 
building type 
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Direct Physical Damage 
Essential Facilities 


• Restoration Time to 100% Functionality 
• Damage State Probability 
• Damage states are  


described  
in chapters 5 and  
6 of Technical  
Manual 
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Utility Damage 
Pipeline and Facility 
Damages, Losses, and 
Functionality for Potable 
Water, Waste Water, Oil 
Systems and Natural 
Gas. 
 
Functionality at 1, 3, 7, 
14, 30 and 90 days 
 
Number of households 
without Potable Water 
and Electricity 
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Transportation Damage 
Highway, Railway, Light Rail 


• Bridge, Segment and Tunnel 
Losses, Damages and 
Functionality 
 


Bus, Port, and Ferry  
• Facility Damage, Loss, and 


Functionality 
 


Airport 
• Runway and Facility Damage, 


Loss and Functionality 
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Induced Physical Damage 
Fire Following 


• Number of  
Ignitions 


• Extent of Burned 
Areas 
 


Debris Generation 
• Wood and Masonry 
• Steel and Concrete 
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Direct Economic Losses 
Building Losses (GBS) 


• Structural 
• Non-structural 
• Content 
• Business Inventory  


Business Interruption 
• Wage  
• Income 
• Rental & Relocation 
• Proprietor 


Lifelines 
• Direct Cost of Repair 
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Social Losses - Casualties 
By severity level  
By time of day (2 am, 2 pm, 5 pm) 


 


Severity 1 - No Hospitalizations 
Severity 2 – Hospitalization 
Severity 3 – Life Threatening  
Severity 4 - Fatality 







30 


Social Losses - Shelter 
Number of Displaced Households 
Temporary Housing Requirements 
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HAZUS Outputs 
Highway 


%Chance of Being 
Functional Day 1 


%Chance of Being 
Functional Day 3 PDsExceedModerate 


US 2 88.7 93.6 9.60% 


STATE ROUTE 529 88.7 93.6 9.60% 


I-5 RAMP 87.4 92 11.81% 


STOCKSHOW ROAD 76.6 87.7 17.55% 


STOCKSHOW ROAD 75.8 86.7 18.92% 


164TH ST SW 77.5 87.5 17.82% 


MAPLE ROAD 77.4 84.4 21.87% 


STATE ROUTE 522 70.4 80 27.43% 


I-5 80.1 87.8 17.46% 


STATE ROUTE 9 74.4 79.9 27.50% 


STATE ROUTE 9 81.2 84.4 21.91% 


I-5 88.7 93.6 9.60% 


I-5 88.7 93.6 9.60% 


CASCADE VIEW 88 92.7 10.83% 


41ST ST 88.7 93.6 9.60% 


I-5 85.1 89.3 15.49% 


I-5 85.1 89.3 15.49% 
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HAZUS Outputs 
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HAZUS Outputs 
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How to Use HAZUS Output 
 Disaster Response 


• HAZUS Flood events can be pre-run for use during disaster 
response 
 


• Pre-run flood events allow emergency management to 
stage resources where the highest damaged is modeled to 
occur 
 


• Single discharge can also be input into HAZUS based on 
stream gage information during the event 
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How to Use HAZUS Output (Con’t) 
 Hazard Mitigation Planning 


• HAZUS output can be incorporated into a Hazard Mitigation 
Plan 


• HAZUS can identify hazard mitigation strategies 
 


 


*Tables were take from the Snohomish County Hazard Mitigation Plan located at 
http://www1.co.snohomish.wa.us/Departments/Emergency_Management/Information/Plans_Reports/ 
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How to Use HAZUS Output (Con’t) 
 Community Planning 


 
 Future Development 


 
 Preparedness 


 
 Exercises 


 
 Validation Studies 
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Software Demo 
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Example Reports/Viewers 
 


 Howard Hanson Dam Risk Assessment - 
http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-
river-valley-hazus-report-1009.pdf 
 


 Skagit River Risk Assessment - 
http://www.skagitcounty.net/Common/asp/default.asp?d=PlanningAndP
ermit&c=General&p=FEMAfloodstudy/femafloodstudy2010.htm 
 


 WADNR Seismic Scenario Catalog - 
https://fortress.wa.gov/dnr/seismicscenarios/ 
 
 



http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://your.kingcounty.gov/dnrp/library/water-and-land/flooding/green-river-valley-hazus-report-1009.pdf

http://www.skagitcounty.net/Common/asp/default.asp?d=PlanningAndPermit&c=General&p=FEMAfloodstudy/femafloodstudy2010.htm

http://www.skagitcounty.net/Common/asp/default.asp?d=PlanningAndPermit&c=General&p=FEMAfloodstudy/femafloodstudy2010.htm
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HAZUS Training - Online 
 ESRI Virtual Campus – search for ‘Hazus’ 
 Examples 


• Hazus-MH for Decision Makers 
• Basic Hazus – 12 courses (Fall/Winter 2011) 
• Introduction to CDMS  
• User Defined Flood Hazard 


 Cost ranges from free to $32 
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HAZUS Training - Classroom 
 Training available at FEMA’s Emergency Management Institute, 


http://training.fema.gov/EMI/ 
 Funding is available for all expenses for State and Local 


governments 
 Training available is as follows: 


• E190  ArcGIS for Emergency Managers 
• E313  Basic Hazus-MH 
• E170  Hazus-MH for Hurricanes 
• E172  Hazus-MH for Floods 
• E174  Hazus-MH for Earthquakes 
• E296  Using Hazus-MH for Risk Management 
• E176  Hazus for Floodplain Managers 
• E179  Applications of Hazus-MH for Disaster Operations 
• E317  Comprehensive Data Management for Hazus-MH 


 



http://training.fema.gov/EMI/
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Where to find information on 
HAZUS 
 


 FEMA GeoPlatform - http://fema.maps.arcgis.com/home/index.html  
 (An ESRI login is required. Search for WAHUG under groups and join. Updated Hazus 2.1 State 


datasets for Idaho, Oregon, and Washington are available for download) 


 
 FEMA HAZUS Website - http://www.fema.gov/protecting-our-


communities/hazus 
 


 HAZUS LinkedIn Site - http://www.linkedin.com/groups/HAZUS-
822417?trk=myg_ugrp_ovr 
 


 HAZUS User Group Information - http://www.usehazus.com/wahug/ 
 
 



http://fema.maps.arcgis.com/home/index.html

http://www.fema.gov/protecting-our-communities/hazus

http://www.fema.gov/protecting-our-communities/hazus

http://www.fema.gov/protecting-our-communities/hazus

http://www.fema.gov/protecting-our-communities/hazus

http://www.fema.gov/protecting-our-communities/hazus
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FEMA RiskMAP Studies 
 New Flood Insurance 


Studies 
 Detailed Hazus Risk 


Assessments 
 Flood Depth Grids 


4.7 


ft 


0.1 


ft 


0.0 


ft 







45 


Washington RiskMAP Studies 
 Coastal Updates 


• Whatcom County 
• Skagit County 
• Snohomish County 
• King County 
• Pierce County 
• Thurston County 
• Mason County 
• Pacific County 
• Grays Harbor County 
• Jefferson County 
• Clallam County 
• Kitsap County 
• Island County 
• San Juan County 


 Riverine Studies 
• Lower Chehalis 
• Deschutes 
• Sammamish 
• White 
• Ahtanum 
• Naches  
• Cowiche 
• Sumas 


 


STARR Team Website: 
http://www.starr-team.com/starr/Pages/default.aspx 
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Contact Info 
 
Kelly S. Stone, GISP, CFM 
Risk Analyst, FEMA Region X 
Kelly.stone@dhs.gov 
425-487-4636 
www.usehazus.com/wahug 
 
Hazus Webinar – February 20th, 10:00am. For more information go to 


www.usehazus.com/wahug 








Use of GIS and HAZUS at WEMD SEOC 
and in the WA Enhanced State Hazard 


Mitigation Plan 


WAURISA Workshop 
February 4, 2014 


Sandpoint Station 







Who am I? 


 Peter Tassoni 
 


 State Hazard Mitigation Officer (SHMO) 
– Oversight of Hazard Mitigation planning for state 


agencies and administration of post-disaster (HMPG) 
and pre-disaster (PDM, HMA, SRL, FMA) grants 


 
 Geographic Information System (GIS) 


– Beginner skills – taken a few courses and updated some 
maps and data tables 


2 







Topics 


 Use of GIS/Hazus 
in hazard 
mitigation plans 


 Overview of 
GIS/Hazus at the 
State level for 
mitigation and 
disaster response  







Enhanced State Hazard Mitigation 
Plan (ESHMP) 


 Comprehensive 
overview of the 
state’s natural 
hazards and their 
impacts 


 First state to 
receive enhanced 
status in 2004 


 FEMA approved 







Why plan to this higher level? 


 More post-disaster 
grant dollars 
 


 Better planning 
means leaving less 
folks treading 
water on their own 







Use of GIS or HAZUS in ESHMP 


 Maps of -  
– Hazards 
– Demographics 


 
 HAZUS (FEMA’s Hazards 


US Modeling Software) 


– Loss Avoidance 
Studies 


 































Lost Avoidance Study 
Homes Elevated after the December 2007 Flood 











HAZUS in SEOC Activations 


 Washington State 
Emergency 
Management 
(WEMD)  


 State Emergency 
Operations Center 
(SEOC) 
 







Nisqually Earthquake, 2001 


 Presidential 
Declarations of 
Disasters take 30+ 
days 


 HAZUS results 
validated by FEMA 
Region X got 
things rolling in 
days 







Floods, 2007 


 I-5 and I-90 
shutdown due to 
flooding & 
avalanches 


 WSDOT detour 
routes using GIS 


 WEMD flood 
inundation models 
using HAZUS 







Skagit River Bridge 


 WSDOT activity 
 Skagit County – 


Mount Vernon / 
Burlington activity 
 


 Bing and Goggle 
images plus smart 
phone uploads from 
the field make a 
difference – no going 
back 







Current SEOC Activities 
 Staff retirements – 


who is picking up the 
HAZUS & GIS within 
WEMD? 


 GIS outsourced to IT 
 Two new planners to 


train in GIS 
 Peter is now the 


expert? 







WEMD provides HAZUS support 


 Half of counties 
contract out their 
hazard mitigation 
planning efforts – 
contractors typically 
perform HAZUS runs 
for the counties 


 Other counties have 
the expertise in-house 


 Perhaps they know 
better than to ask us? 







Closing Comments 
 WEMD SEOC is in transition but expecting better 


visual products (GIS) and model results (HAZUS) 
 A simple map requires a lot of behind the scenes 


technical expertise, hardware, and people savvy 
to craft the map’s message – it is not simple 


 I had hoped to do more econometric statistical 
analysis plotted with GIS to determine hotspots 


 Locals and FEMA will always be better than us 
(this is an add on duty not a core duty for me) 
 


 Questions, concerns, compliments, coffee? 
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Thanks! 


 Peter Tassoni 
 253.512.7072 
 Peter.tassoni@mil.


wa.gov 
 


 HMGP Supervisor 
 SHMO 



mailto:Peter.tassoni@mil.wa.gov

mailto:Peter.tassoni@mil.wa.gov



		Use of GIS and HAZUS at WEMD SEOC and in the WA Enhanced State Hazard Mitigation Plan

		Who am I?

		Topics

		Enhanced State Hazard Mitigation Plan (ESHMP)

		Why plan to this higher level?

		Use of GIS or HAZUS in ESHMP

		Slide Number 7

		Slide Number 8

		Slide Number 9

		Slide Number 10

		Slide Number 11

		Slide Number 12

		Lost Avoidance Study�Homes Elevated after the December 2007 Flood

		Slide Number 14

		HAZUS in SEOC Activations

		Nisqually Earthquake, 2001

		Floods, 2007

		Skagit River Bridge

		Current SEOC Activities

		WEMD provides HAZUS support

		Closing Comments

		Thanks!






Putting King County GIS to Work  
at the Regional Communications & 


Emergency Coordination Center (RCECC) 


WAURISA Workshop: 
Emergency and Disaster Preparedness  


for the GIS Professional 
 


February 4, 2014 







http://www.metrokc.gov/prepare/about/default.aspx





Alphabet Soup: Abbreviations to Know 


JOC 


JIC 


PIO 


TOPOFF 


WMD 


ICS 


EOP 


ERT-A 


FEMA 


RDD 


ALPHA  
BETA 


GAMMA 
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Outline 
• History 
• KCGIS Infrastructure 
• KCGIS Activities @ RCECC 
• KCGIS Volunteers 
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Outline 
• History 
• KCGIS Infrastructure 
• KCGIS Activities @ RCECC 
• KCGIS Volunteers 







History  
• Inauguration Day Storm  


Damage by Council District Map 
• Operation Sound Shake 
• WTO  
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http://www.climate.washington.edu/stormking/January1993.html





History  
• Counter Terrorism Training 2002 at Mt. 


Weather  
FEMA Staff Acknowledged Our Use of GIS Data 
to Answer Spatial Questions During the Exercise 


• Tabletop Exercises 
• Operation Topoff  
• Activations During Severe Weather Events  
• Participation in Howard Hansen Dam Related 


Hazardous Waste Task Force 
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Outline 
• History 
• KCGIS Infrastructure 
• KCGIS Activities @ RCECC 
• KCGIS Volunteers 







KCGIS Infrastructure 
• Two GIS Workstations With Dual Monitors 


Windows 7 
4GB RAM, 3GHz 
ArcGIS 10.1 


• 3 TB, Portable Hard-drive  
Plibrary2 Mirrored Data  
2012, 2010, 2009 Imagery 


• Desktop Shortcut to Preloaded ArcMap 
Document 
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Outline 
• Our History 
• KCGIS Infrastructure 
• KCGIS Activities @ RCECC 
• KCGIS Volunteers Program 
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KCGIS Activities @ RCECC 
• Mapping incidents in real time 
• Delineating the No GO Zone 
• Preparing maps for field and response 


crews 
• Producing presentation quality maps, .pdfs 


and jpegs for media briefings, the KC 
Executive, the KC Council, and the Web 
team etc… 


• Buffering selected features 
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KCGIS Activities @ RCECC 
• Selecting features based on given criteria 
• Calculating damages in terms of dollar 


amounts per (municipality, council district, 
etc...) 


• Flexibility is important. You may be asked 
to answer telephones for a citizen hotline 
in addition to creating maps 







KCGIS Activities @ RCECC 
• Lessons Learned: 


Always Utilize a Common Drive, FTP site 
to Share Output (Latest  datasets, 
imagery, .pdfs etc…) 


• Heightened Awareness of Mapping & 
Graphic Production Capabilities of GIS 
Volunteers by all RCECC Reps 


• Future: Share data using - ArcGIS Online 
Services & Webmaps 
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KCGIS Activities @ RCECC 
• Future Goals:  


Utilize ArcGIS Online for Organizations 
(AGO) to Create Cloud Based Services 


• Embed Maps to King County Website 
Quickly 


• Display Twitter Feed 
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http://bit.ly/1apjO5U
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Outline 
• Our History 
• KCGIS Infrastructure 
• KCGIS Activities @ RCECC 
• KCGIS Volunteers 







GIS Volunteers 
• To better understand the function of the 


RCECC – take ICS-100 & 200 
• Routinely orient GIS volunteers to the 


mission & their role at the RCECC before 
drills or activations 
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http://training.fema.gov/IS/NIMS.aspx
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Questions? 
 







For additional information 
please contact: 


• Dennis Higgins 
Client Services Manager 
King County GIS Center  
(206) 477-4415 
Dennis.Higgins@kingcounty.gov 
 


• Cheryl Wilder 
Training Coordinator 
King County GIS Center  
(206) 477-4421 
Cheryl.Wilder@kingcounty.gov 
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