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“If you want a successful system of emergency management
at the local, state, tribal, or federal level, you must utilize GIS
— period! It will save time, money, and lives. GIS both
accelerates the successful planning process and helps
ensure that the final plan is executable. And, when the crisis
hits, GIS utilization decreases the fog of war’that is inevitable
in the early moments of a disaster response.”

R. Tom Sizemore, lll, MD,

Principal Deputy Director

Office of Preparedness & Emergency Operations
US Dept. of Health & Human Services
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I. Conceptual Approaches

1. The Evolving Role of GIS in Hospitals & Healthcare Emergency Managemnet,
Ric Skinner

2. A Spatial Approach to Hazard Vulnerability Analysis by Healthcare Facilities,
Ric Skinner

3. Using GIS to Improve Workplace and Worker Safety Crisis Management,
Jeffrey Miller

4. Infectious Disease Surveillance and GIS: Applications for Emergency
Management, Michael Olesen

5. Role of GIS in Interagency Healthcare Logistical Support during Emergencies,
Jerry VanVactor

6. Design Concept for a Location-based Hazard Vulnerability Assessment Tool for
Healthcare Facilities, Ric Skinner



Il. Applications

7. Trauma Center Siting, Optimization Modeling and GIS,
Charles Branas, Brendan Carr, Megan Heckert and Robert Cheetham

8. Healthcare Facility Disaster Planning: Using GIS to Identify Alternate
Care Sites, Johnathon Mohr, J. L. Querry and Gwenn Allen

9. Multi-scale Enterprise GIS for Healthcare Preparedness in South
Carolina, Jared Shoultz, Doug Calvert, Guang Zhao and Max Learner

10. Hospital Preparedness Planning for Evacuation and Sheltering with
GIS in South Carolina, Jared Shoultz, Doug Calvert, Guang Zhao and
Max Learner

11. Making Sense Out of Chaos: Improving Prehospital and Disaster
Response, Elizabeth Walters, Stephen Corbett and Jeff Grange



lll. Case Stories

12. Disaster Preparedness for Influenza at a Community Hospital Network:
A Case Study, Edward Rafalski, Vince Gallagher, Matthew Wakely and
Armand Turceanu

13. Disaster Preparedness and Response for Vulnerable Populations:

Essential Role of GIS for Emergency Medical Services during the San

Diego County 2007 Firestorm, Isabel Corcos, Holly Shipp, Alan Smith,
Barbara Stepanski and Leslie Upledger Ray

14. Natural Disasters and the Role of GIS in Assessing Need, Omar Ha-
Redeye

15. GIS Application and a Regionalized Approach for Mass Casualty
Incident Planning, Deborah Kim, William Proger, Kent Simons and
Christopher Hiles

16. Building a GIS Common Operating Picture for Integrated Emergency
Medical Services and Hospital Emergency Management Response,
Frank Zanka



Natural Hazards

Blizzard

Dam Inundation

Drought

Dust Storm

Earthquake

Electrical Storm

Epidemic

Flood, External

High Wind

Hurricane

Ice Storm

Landslide/ Subsidence

Pandemic

Severe Thunderstorm

Snow Fall

Temperature Extremes

Tidal Wave/Tsunami/Seiche

Tornado

Vog

Volcano

Wild Fire (Forest,
Range)

Technological Hazards

Communications
Failure (Data)

Communications
Failure (Voice)

Electrical Failure

Explosion, External

Explosion, Internal

Fire Alarm Failure

Fire, Internal

Flood, Internal

Fuel Shortage

Generator Failure

HVAC Failure

Information Systems
Failure

Isolation Room
Failure

Medical Equipment
Failure

Medical Gas Failure

Medical Vacuum
Failure

Natural Gas Failure

Sewer System Failure
Steam System Failure

Structural Damage

Supply Shortage

Transportation
Failure

Water System Failure

Human-caused
Hazards

Bomb Threat
Civil Disturbance
Economic
Disruption
Forensic
Admission
Hostage Situation
Infant Abduction
Labor Action
Mass Casualty
(infectious)
Mass Casualty
(trauma)
Missing Person
Patient
Elopement
Suspicious
Letter/Package
Suspicious
Person
Terrorism,
Biological
Terrorism,
Chemical
Terrorism,
Radiological
Terrorist Threat
VIP Situation
Workplace
Violence

HazMat Hazards

Blood/Body Fluid
Spill
Chemical
Exposure,
External
Chemical
Exposure,
Internal
Chemotherapeutic
Spill
Large Spill, Internal
Mass Casualty
HazMat
(<5 victims)
Mass Casualty
HazMat
(>= 5 victims)
Mercury Spill
Radiologic
Exposure,
External
Radiologic
Exposure,
[ CINE]
Small-Medium Spill,
[ CINE]



HAZARD AND VUL NERABILITY ASSESSNENT TOOL
NATLRALL Y OCCURRING EVENT S

SEVERITY = (MAGMITLIOE - MTIGATION)
PROPERTY BUSMESS PREFARED-
NPACT INPACT NESS RESPTMNSE
nme,
scdosss | itarpion o e il
F0 U T FCET ! ——
0 =i 0 =i
LT T =0
2 =i B =ik
2 =tigh 2 =iigh

IR EET

B

RISK = PROBABILITY * SEVERITY
0.00 0.00 Qoo

*rred messs m’thpeme#f




] Depiction 1.2.2b : MidlandMI
N

MidMichigan
Regional Medical
Center

Sanfond

Tittabawassee River
Normal River Levels

Background: StregP™epd OpenstrestMap)
7
43.58894, -84.26636, Elevation: 636.48 ft | M)

| AP

| Micrasoft PowetPaint - [... |Im Depiction 1.2.2b : Midl... [} ] Depiction 1.2.25 : Michigan | JDesktcup ”‘@ Bl s WRLD % 5 zzapm

i Startl J ' Gmail - Inboy - ric,skinne. | 1 PYPC




] Depiction 1.2.2b : MidlandMI

B S

MidMichigan
Regional Medical
Center

Nursing Home
Tittabawassee River

River Level 24 ft.

(Flood Stage)

Background: StregP™epd OpenstrestMap)

¥ 4
| 43.50030,-84.28604, Elevation: 632.17 ft

i Startl J ' Gmail - Inboy - ric,skinne. | ) PYPC | Microsoft PowerPaint - [, ”mDEDiCti““ 1.2.2b: Midl... m Depiction 1.2.2b ; Michiganl JDesktcup ”‘@mi‘ l.u - !’;Eﬁg %, T 2:38PM




] Depiction 1.2.2b : MidlandMI

= !

MidMichigan
Regional Medical
Center

Nursing Home

Tittabawassee River
River Level 33.94 ft.
(The Flood - 9/13/86)

eg -

= mem——

B e e e ———

Background: StrestMap{OpenstrestMap)
7 4
43.67179, -84.18636, Elevation: 656.28 ft

if_'Startl J '@ & Thumbnail Sketch of a ..., I ) PYPC | Microsoft PowerPaint - [ |Im Depiction 1.2.2b : Midl... m Depiction 1.2.2b : Michigan | ] Desktop ”‘@ EE‘ 8C Y g E@-& % T 3:15PM




=

— e —

s

Port Luidhow | _ ] « P
Tairs Y X 1‘ ¥

1% Al

Kirngston




LY
N,

B o 3 B
.f,,“:as.uz?sg, -B3.96030, Elevation: 603.67

L A 32.7.\ |
i 5, Start J @ Grail - Inboy




d Depiction 1.2.2b : Kalamazooh]

%\ Helipad
I ,1 #ilg : .
o @ |l “ |98 Trauma/ER

L]

q.....,, g Entrance

'¢l Hospital
® Evacuation
Planning

-

;- ,

. N Floor' Plan

> 4’
) 1st Floor

«'I" 5:3.'1' ri' Images i i aint .. : amail - : G0 Calendar - Wi e al... Desktop ﬂ [ 1 0| v O . ., H* @ 1:47 EM



_.ﬂll'ﬂf"‘::'ﬂ:iiﬂl—l.—illhi‘f‘.lﬂm - '_.

Sl S R i .-
=5 = T R T e S {i
RS TR e
; o o B il

E; Hospital .:-t:a.:r.I R .
N Hazardous Chemical Plume

: {:J Hospital Staff Residence in Plume RN BEE R







Emergency
Response Plan

v

Further evaluation

N\

Further
heed

—

Critical Item
Inventory List

_,[

Periodic review of
items on-hand

\4

Supports
contingency
requirements

N —
\

Continue support

[

Eliminate from the
list

]

available

|

Identify and
prioritize
deficiencies in
supplies, resources,
and equipment

[ Identify resources ]

. J

No

!

New items added to

list

Adjust prior to a
trigger event

]




Disaster
Impact
Area

= I"'|'|Ji|"r lIJ:-|-||

£



http://www.metwashairports.com/_/Gallery Image/_/a3-52_control_tower.jpg
http://images.google.com/imgres?imgurl=http://www.alami.com/wp-content/uploads/2008/04/wcml_freight_train.jpg&imgrefurl=http://www.alami.com/2008/04/30/muddled-priorities/&usg=__VMTfGdX3dterRO4xT9ZBlyitN4c=&h=774&w=1024&sz=234&hl=en&start=1&um=1&tbnid=Lqj6g22minoy9M:&tbnh=113&tbnw=150&prev=/images%3Fq%3Dfreight%2Btrain%26hl%3Den%26rls%3Dcom.microsoft:*%26sa%3DN%26um%3D1
http://images.google.com/imgres?imgurl=http://americancargoline.com/ship1.jpg&imgrefurl=http://americancargoline.com/&usg=__KrAVgZ29aTrg3qr2l72N_Z8bNkQ=&h=368&w=551&sz=62&hl=en&start=3&um=1&tbnid=W2MlOAb3jcT0aM:&tbnh=89&tbnw=133&prev=/images%3Fq%3Dcargo%2Bship%26hl%3Den%26rls%3Dcom.microsoft:*%26um%3D1

Select Response Time:

| 60 Minutes v |

Select Transport Method:

i Helicopter or Ambulance 1]

Map Lavers
[] ® mMajor Cities

D States
|:| ,n"'n,l"'n,l"'n,l Interstates

AMERICAN TRAUMA SOCIETY

IMPROVIMNG CARE, S5AVING LIVES

Map Tool to Assess Timely Access to Trauma Centers

Print Map
Support

Continental US Alaska . Hawaii E;;—._@_g!g_uz_j:._q_;ﬂ:_:a_t_@__gj

Level IfII Trauma L Ui Legend
Center Coverage Popn Land

Existing System: g2.62% 24.05% ([ Helicopter M Ambulance M Either

Copyright | Contact Us | Funding | Prvacy Statement | User Feedback | Press



Advanced Emergency GIS (AEGILS)
Loma Linda (CA) University Medical Center

=

Welcome, radioreom (logout)
w’ Lova Linpa UniversiTY MEDIcAL CENTER

g Advanced Emergency Geographic Infarmation System
BENCY Seogral J Thu Sep 18 2008 12:43:27

= &5 | satellite

[ 1} ?wﬂﬂl‘ﬁl H ) *‘*@ ZFoom I:n:|
g %

Add Senice — ¥|or| Address | | Findincldents |

B W.'!mj' S,
3 e,
=, W. 27th 81, 258

W. 13th St.
W. Baze Line 51.

HM'MHIEQIE

66 Historic

W, Bth 5i.

Grand
Termrace

Mount Varnen Ava,

wacy | Copynght

H. Sierra Way.

E

N, Wiatarman Ave,

E. Sth &t.
E| 3rd SE,

A y— LT 00
. Lymwood

E_Highland Awe.

E. Bage Line St

[
|

51h |

| STEMI 6/16/2008 9:29:02 AM

B
s

CENTER

]
(=]
Dr.

e ]

“"-o\
>7’\ﬂ:.:b""“c-ul-|i_.glﬂafn:j A

2 Starling Ave.

Hi

Palm Aowve.

Church Ave.

LOMA LINDA UNIVERSITY MEDICAL

Alert 9/18/2008 9:58:17 AM

longitude: -117.2614600
latitude: 34.0515400

ED Phone: 909-558-8502

Base Stabion: Yes

Radio Room: $09-558-2273 909-558-7911
Radios monitored:

Fraquencies:

Talk Groups: LLUNIV

Landing Zones: 3

CT#:3

MRI #: 2

HED =

Raddinet: Yes

Trauma, Adult/Childrens: A-1 P-1
Childrens Hospital: Yes

O v Cantars ko

==,

e

,f'n;nla 51

&
.S

b
1}6{

ol

Beawmont Ave.

Baodder Ave,

.
,_l_?p_l.,_‘;:‘“'-—-ﬁn——-mm-ﬁ

o fid. B‘“?:

b
ey fove

Bassline St

ghland

Chureh 5t

<,
L=
1%,

.
e

Orange 5,

W s.a% Bornarding Ave_

W. Lugeonia Ave

5L,

l/l;immh L18

ok

Redlands Muni

E. San Barnarding Ava.

E. Colton Awe.

verbily St.

Ilul,-ﬁ' E

b\“ﬁ

n

% M
-

o
2
%
%

Abgut | Help | Feedback




”

Octagon House"

"




-ut _'1: { |

3 ,K_' . w
el 5 Y o o g0
¢ f/ \%\ .'-_ ‘ﬂ_ d...-u- ‘I’,dl'_‘_ Y

A e




Welcome, radioroom {logout) =

v - LoMa Linpa UNIVERSITY MEDICAL CENTER
LA & Advanced Emergency Geographic Information System
: Thu Sep 18 2008 12:43:27

*Hospital Name

Arden Ave.

E. Highland Ave.

N. Sierra Way.

< .
g : e °Status

W. 13th St.
| W.Base Line St.

*Time

E. Base Line St. Basé Line ST Wer Crawh - Baseline St.

65 Historic
M. Waterman Ave.
Palm Ave.

*Updated every minute

Church Ave.

W.etht. Sie. LOMA LINDA UNIVERSITY MEDICAL

W. 5th St. CENTER
. | W.4th St E. 3rd 51,
*Air Photos Ty . & Rialto Ave. Alert 9/18/2008 9:58:17 AM
A STEMI 6/16/2008 9:29:02 AM
longitude: -117.2614600
latitude: 34.0516400
ED Phone: 909-558-8502
Base Station: Yes
Radio Room_: Q09-558-2273 909-558-7911
Radios monitored: Rediands M
Frequencies:
Talk Groups: LLUNIV
Landing Zones: 3 (3 8l @
CT#:3 W. 8afi Bernardino Ave. [
|
g
I
E. Colton Ave, &

*Fire Stations

@
S E°
Orange St.

s
5, Arrowhead Ave.

*Police Stations
*Sheriffs Stations

W. Olive's a
o

E. San Bemardino Ave.

5, Watefman Ave,

MRI #: 2
Fal o HBO #: 4 L W.Lugonia Ave.
ETWPY T, ) Reddinet: Yes

: Trauma, Adult/Childrens: A-1 P-1
Childrens Hospital: Yes

Buirn mantar: kn

Church St.

M. Dniyersity St.

L2 R
Barton Ra™~_
Loma
Linda

Beaumont Ave. *

Grand
Terrace

Mount Vernon Ave. %

About | Help | Feedback 7

© 2008 ESRI | Privacy | Copyright




Large agencies with multiple program areas, mandates, funding sources, and computer systems

need systems integration to generate business intelligence. GIS is well suited to integrate data
from across the enterprise based on the one common aspect of all data, GEOGRAPHY.
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Act wisely ...

Be satisfied
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