Overview of GIS




What is GIS?

GIS (Geographic Information
System): computer information
system that can input, store,
manipulate, analyze, and display
geographically referenced (spatial)
data to support decision making
processes.




How Does GIS Work?

Population Health Characteristics
—— Vital Events/Critical Incidents
Service Areas/Referral Regions
—— Health & Human Service Workers
—— Health Facilities and Services
“Ussma» —— Sireets/Rivers/Land Features

think of data in layers - with
every type of data a layer . . .




Tools for a GIS

Hardware
Computer

Printer / Plotter
Digitizer
Scanner

GIS Desktop Software (ESRI, Inc. —
ArcView)

CAD Software (AutoDesk - AutoCAD)
Multimedia (Photos, Video, 3D Models)

World Wide Web (ESRI, Inc. — ARCIMS)
Personnel




GIS Data Sources

Digitized and Scanned Maps
« purchased, donated, free (Internet)
* created by user

Data Bases - Tables of data

GPS - Global Positioning System
e accurate locations
Tranalation of

xisting maps T Field Sampling of Attributes

s Remote Sensing & Aerial

Photography




Conventional Information
Systems

Answer the following questions:
Who ?
What ?
When ?

Why ?
How ?




GIS answers the following

Location: What Is at...?
Condition: Where Is 1t?

Trends: What has changed since...?

Patterns: What spatial patterns exist?

Modeling: What if...?

Exploring data using GIS turns data into infermation Iint@
knowledge




Data Data Data

Location Data
How Many? — What Kind? — Where?

Scale of Data
Global to Local

Data Presentation

Words, Charts, Graphs, Tables, Maps,
Photos




Databases

Not easy to interpret
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Visualization

A picture is worth a thousand words

Hazardous Emissions Compared to Black Population:
Hennepin County, MN 2000 Census Tracts

Pollutants by Pounds
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“Layers” of GIS Information
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Maps and Databases are
Interactive
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GIS Connects Graphics to
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Queries and Restrictions
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GIS Turns Data into Information

Hazardous Emissions Compared to Black Population:
Hennepin County, MN 2000 Census Tracts

l

Pollutants by Pounds
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GIS Turns Data into Information

Schools within 2 Miles of Top Polluters
Hennepin County, MN 2000 Census Tracts




GIS Applications

Business Site Location, Delivery
Systems, Marketing

Government Local, State, Federal,
Military

Economic Development Population Studies,
Incomes, Census and Demographic Studies

Emergency Services Fire & Police
Environmental Monitoring & Modeling

Industry Transportation,
Communication, Mining, Pipelines, Healthcare

Public Health Epidemiology,
Bioterrorism, Emergency Response, Planning

Urban Planning Land Use, Historic studies,
Environmental and Conservation
Studies, Housing Studies, Crime Analysis

Paolitics Elections and Reappointment

Education Research, Teaching
Tool, Administration

Wherever Spatial Data Analysis is Needed







Cumulative Refugee Population by Host Country per Thousand Capita (2003)

Top 5 Host Countries by
Refugee per 1,000 Capita

Country Refugee per

. - 1,000 Capita
Armenia 71.9
Djibouti 591
Congo, Fepublic of the 309
Serhia and Montenegro 273
Zambia 220

Legend

Refugee Per 1,000 Capita
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- S0 and greater
I:l Mo Data

Refugee Data cbtained from the
United Nations High Coemmisgioner
or Refugesz (UNHCR), 2005

Population Data obtained from the

Focus on Europe Focus on Sub-Saharan Africa ClAWorld Factbook (2003 Data), 2005
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Potential Housing Development Sites Crawford/Roberts Area
Hill Community Development Corp. PGH 2005
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Potential Redevelopment Candidates for Phase I
Dinwiddie Street: Land Use and Site Condition
Hill Community Development Corp. 2004
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upan Pittsburgh - East End - Rental Households
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ukan Pittsburgh - East End - Vacant Households
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Pittsburgh - East End - Elderly Population
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County Population (Census 2000) Along Ohio River
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Ohio River Total Organic Carbon Concentration (mg/L) by Sample Collection Point
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July 2002
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Probability Kriging: Surface of the Probability that the Weighted
Pertussis Incidence Rate Exceeds 0.00 (all ages) by County, 1997-2003
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Influenza Viruses Isolated since October 3, 2004
As Reported to CDC through the WHO Collaborating Laboratories and NREVSS

Updated November 5, 2004. Legend

Influenza Isolates Detected
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Secretary's
Operation
Center

Hurricane Katrina
ESF-8 Medical Assets Deployed

*September 7, 2005

Kindred Hospital
HHS Forward Team
New Orleans DOH Reconstitution
8 Staff
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Fort Polk
1000 Beds
Awaiting Staffing

LSU - Fitness Center
10 Physicians

: 0
Heymann Center nAces
10 Physicians

10 N

5 Other

LSU Hospital
PMAC Standing Down
250 Beds

McNeese University
10 Physicians
10 Nurses

NV-1
Awaiting Assignment
100 Bed - Med. Surg.

E DHHS Assets
— T

Nicols University
10 Physicians
10 Nurses
5 Other

USS Bataan
80 - 300 Beds

USS Iwo Jima
60 - 300 Beds

Covington High School
10 Physicians
10 Nurses
5 Other

USNS Comfort
250 Beds

Key Field Air National Guard
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Secretary's
Operation
Center

Shelters by Capacity and Census *

September 9, 2005
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Investigation of a Possible Birth Defects Cluster in
Metropolitan Atlanta, Georgia 2000-2003

Percentile




FIGURE 9. Mean number of overall unhealthy days among adults by geographic area -- United States,
Behavioral Risk Factor Surveillance System, 1998 -- 2001 (age-standardized)

Source: Behavioral Risk Factor Surveillance System
Note: data are aggregated to county level and age-standardized to the 2000 U.S. population

Mean number of overall
unhealthy days
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Stroke Death Rates, 1991-1998
Adults Ages 35 Years and Older, by County

Department of Health and Human Services

Centers for Disease Control and Prevention

Mational Center for Chronic Disease Prevention and Health Promotion
May 2004

1

District of Columbia

Age-Adjusted

Ayerage Annual Mumber of

Deaths per 100,000" Counties

[ 81113 638

| 114123 654
124-133 641
134148 610
147-241 557

_ Insufficient Data .

* Heart disease death rates are spatially
smoothed to enhance the stability of
rates in counties with small populations.
Deaths are defined according to the
following Tmermational Classification of
Diseases (100 codes:

ICD-9: 350-398, 402, 404-429
ICD-10: 100-109, 111, T13, 120-151.

Data Sources: Mational Vital Statistics
System, U.S. Census Bureau.




Heart Disease Death Rates, 1996-2000
Adults Ages 35 Years and Older, by County

Department of Health and Human Services
Centers for Disease Control and Prevention
Mational Center for Chronic Disease Prevention and Health Promotion

January 2004

Columbia

Age-Adjusted

Average Annual Number of

Deaths per 100,000*  Countles

[ 1303-47 624
472 - 523 626
524 - 568 637
569 - 613 611
614 - 824 603

| Insufficient Data 1

* Heart disease death rates are
spatially smoothed to enhance
the stability of rates in counties
with small populations. Deaths
defined according to fnrermarional
Classificarion of Diseases (1CD)
codes: 1CD-9: 390-398, 402, 404-429
ICD-10: 100-109, T11, 113, 120151,

Data Source: National Vital Statistics
Systermn, U.S. Census Bursau.




Pertussis Reporting Rate Extruded by Pertussis Incidence Rate By County, 1990-2003
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Rift Valley Fever (RVF) Cases* by District

Human Cases
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Rift Valley Fever Cases by Location
Baringo District
February 13, 2007
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1
Percent of Acute Livestock Samples™ by District
January 31st, 2007
Kenya

TURKANA MANDERA 012

UGANDA WATIR

Legend

Districts

Percent Acute Positive
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oo * Department of Vetenary Services
172 - Positive Acite/Total Samples Kenya Ministry of Livestock and Fisheries Development




.
),
.
:
e ——n
a1

CDC China Earthquake Response:

A Mobile Data Collection System Implementation and Training

James L. Tobias, GISP', Terry Boyd, PhD?, Carl Kinkade, GISP, MCRP', Wenkai Li, MD, MS?, Ramesh Krishnamurthy, PhD, MPHZ, Carlos Sanchez, MD,MPH2, Dongtao Jiang?, Wei Li, MD, MPH2
1) BearingPoint, 2) CDC, 3) SAIC

T [T [T

A strong earthquake (7.9 Richter scale) struck central
China on May 12, 2008. The US Centers for Disease
Control (COC) expressed their condolences and
offered technical assistance. A request from the
China CDC for assistance with mobile data collection
system(s) was received and the US CDC started
working on a response.  Multiple companies donated
hardware and software for earthquake response and a
prototype mabile data collection system was
assembled, tested, and deployed in Atlanta, GA.

This prototype was demonstrated in Beijing and scon
afterward the US CDC received an invitation for a field
team of 6 personnel to deliver the donated hardware
and software as well as to provide training to the
China COC

Motsle Data Collection Components

"
FPAA gl

Background

Mobile Data Collection System

In the initial hours following the earthquake, the focus
was to provide a technical solution for mobile data
collection that would be feasible for deployment in
China. The first steps involved a high-level mind map
of the process of mobile data collection followed by the
canstruction of a prototype system

Training methods included

- Manuals

- Instructor-based, step-by-step training

- Screen-shots and emulations of the
Instaflation, form creation, data collection, and data
Analysis process.

-End-to-end system installation, implementation, and
use

Field Team Deployed to Beijing

. ion for Mobile Data Coll
System Training...

The preparation for training involved 2 days of
intensive training with the China CDC IT staff to
prepare for training field epidemiologists at China
coc

SOTI emulation was utilized to provide What-You-
See-ls-What-You-Get (WSYWYG) screenshots of
how the mobile surveys operate on the smart phones.

Mobile Data Collection System Training...

The mobile data collection system implementation
and training involved all levels of the China CDC

The China CDC Director (center below) engaged with
our team to discuss the system

=

Epidemiological training as well as
technology...

Training presentations were provided on
epidemiclogical methods for form creation, survey
design, and proper collection to allow for data
analyses and data reporting.  Special focus was
given to the types of survey questions needed for
disaster response

Next Steps ...
Expand the informatics exchange effort with China

Provide technical and Epi support
Evaluate the use of the system in China

Further open additional doors to cooperation between
US and China COC's

Data Collection Forms created in Chinese

Analytics and Data Reporting in Chinese:

Questions?

Contact:

James Tobias
Ph: 404 488 6645
Email: jtobias@cde.gov

Public Health Impact

Collaborative efforts between the US CDC and China
COC have an opportunity to expand. There are
potential opportunities to provide GIS training and to
work together on issues such as pandemic flu
preparation, planning, and preparedness.




The Public Health Distributed Geospatial Intelligence Network (PH-DGInet) Pilot

Carl Kinkade, MCRP, GISP', James L. Tobias, GISP', John Stinn, MA', Tom Savel, MD?, Jared Shoultz, MA?, Dan Drociuk, MT?, Medhi Khan, MS, GISP?

Cantans fam Disgask
Camtmsi ans Fesvemtims

1) BearingPaint  2) South Cardlina Department of Health and Environmental Contrel (DHEC) 3) Centers for Disease Control and Prevention (CDC)

Introduction

The Office of Management and Budget (OMB) is
moving the federal government to a Senvice-
Oriented Ar (S0A) and the

patial Line of Busi to daty
consolidation of gecspatial services across the
federal government.

The CDC is currently pilot testing several shared
services frameworks including a framework called
the Public Health Distributed Geospatial
Intelligence Network (PH-DGlnet).

The pilot test of the PH-DGinet will include installation
of 3 nodes:

1) Mational Center for Public Health Informatics

2) South Carclina Department of Health &
Environmental Control

3) Envi tal

Institute (ESRI)

PILOT TEST NODES:

Background

DGlnet History:

The Distributed Geospatial Intelligence Metwork
(DGInet) was built by ESRI for the intelligence
community (CIA, FBI, NSA, DIA) and has been
operational since 1999,

Components of a DGInet Portal:

Method

A Shared Services Framework

The PH-DGInet has an SOA architecture that allows
public health clients to author services and describe
those services with Web Senvice Description
Language (WSDL) metadata. The WSDL are
published to a Universal Description Discovery and
Integration (UDDI) registry. This allows partner

Results

Pilot Project Accomplishments
-Installation of 3 nodes of the PH-DGInet
-Communication between the 3 nodes
-Federated queries between the nodes
-Data fusion and overlay of nodal data

-Ceallahoration beh

node partners
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shared poogparial
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-Basic epidemiological curve / histogram tool

-Foundational framework for new public health
senvices
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Future Expansion of the Pilot

The future of the pilot project will involve the addition
of several new nodes (both state and federal nodes).
These additional nodes will allow for regional
collaboration between nodes and will expand the utility
of the basic pilot.

Agencies that have expressed interest in the
expanded pilot;

VA

usDa

FDA

Morth Carolina Department of Health
Georgia Division of Public Health
California Department of Health
Mew York City Department of Health
Florida Department of Health

Conclusion

PH-DGInet

The pilot of the PH-DGInet demonstrates the utility of
a shared senvices framework for public health.
Geospatial services, data. tools, models, and more
can be shared and leveraged across multiple partner
nodes. The ability to perform federated queries on
distributed data stores is vital to the future of public
health and bi ill This fr: ric will allow
shared geospalial senices across government
agencies as outlined in the Geospatial Line of
Business. The framework is mostly open-source
(Apache, JBOSS. Python, etc) and works with non-
ESRI clients such as Google Earth.

Geospatial Line of Busi

Contacts:
Carl Kinkade

Ph: 404 4982468
Email: mkeSg@cde.gov

James Toblas

Ph: 404,498 6643
Email: jtobias@@cde.gov

Public Health Impact

The sharing of geospatial sendces across public
heaith agencies will reduce duplication of effort,
standardize services, provide rapid application
development at lower cost. and increase situational
awareness and capability to respond during times of
regional or national disasters.
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