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The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention or the Agency for Toxic Substances and Disease Registry 




The Centers for Disease Control and Prevention

• Monitor, detect and investigate health problems

• Conduct research to enhance prevention

• Develop and advocate public health policies 

• Implement prevention strategies

• Participate in public health emergency preparedness 
and response 
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CDC is the United States Government main public health agency.  

It sits within the Department of Health and Human Services.

The main function of the CDC is to protect the health of Americans.  This is done through investigation and prevention of health problems.  This also includes work on public policy that impacts health, and participation AS A PUBLIC HEALTH VOICE in emergency management.  



Geospatial, Research, Analysis and Services 
Program

 (GRASP)
Provide leadership and expertise in the application of the 
concepts, methods, and tools of geography and 
geospatial information science

 
to public health research 

and practice.

•0
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Within CDC, exists the Geospatial, Research, Analysis and Services Program or GRASP .

This program is where the authors of this presentation hail from, and the geospatial analysis and products of GRASP are the primary subject of our evaluation.  



Steps in CDC’s Evaluation Framework

Presenter
Presentation Notes
Who what is evaluation, what do we mean?

Evaluation is the comparison of actual impacts (of a program, project, intervention, etc) against strategic plans.  

For our evaluation, we were guided by the CDC Evaluation Framework.  The framework “summarizes and organizes the basic elements of program evaluation”.  The framework allows programs to assign values of merit, worth, and significance through examining a program within it’s context.
 
The CDC Framework for Program Evaluation in Public Health offers 6 steps for evaluation practice and standards.  While all 6 steps build upon each other continually, there is also a hierarchical organization to the steps.

This presentation will use the CDC’s evaluation framework to specifically look at the use of GIS services and products within situational awareness during emergency events.  



Step 1:  Engage 

Stakeholders

CDC

Office of Public 
Health 

Preparedness 
and Response

Agency for 
Toxic 

Substances 
and Disease 

Registry

Emergency 
Operations 

Center
GRASP
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The first step of the evaluation framework is to engage stakeholders.  Stakeholders are those involved in the program operations, those served or affected by the program, and they are also the primary users of the evaluation.

In order to help determine the appropriate stakeholders for our evaluation, it is helpful to look at how the Geospatial, Research, Analysis, and Services Program fits within the organizational structure of the CDC.

GRASP sits within the Division of Health Studies within the Agency for Toxic Substances and Disease Registry (ATSDR).  Since 2003, however, GRASP has also offered full time support to the CDC’s Division of Emergency Operations (DEO) within the Office of Public Health Preparedness and Response (OPHPR).  GRASP support to the DEO includes one full time staff, with a commitment to ramp up as needed during official activations.  GRASP’s liaison to the DEO has sat within the DEO’s Situational Awareness team. 



GRASP core service and functions

• Cartography and Visualization
• GIS Analysis and Geospatial Statistics
• GIS Systems and Technology
• Education and Outreach

Step 2:  Describe the 
program
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The next step of the evaluation framework is describing the program.  This includes describing the need, expected effectives, activities, resources, stage context, and logic model behind program operations.  

In summary, GRASP is a comprehensive geospatial/GIS program providing a wide and varied set of services to CDC/ATSDR and partner agencies. 

Core GRASP service areas include cartography and visualization, GIS analysis and geospatial statistics, GIS systems and technology, and outreach including training and access to shared software licensing and geospatial databases.



Step 2:  Describe the 
program
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To illustrate the range of expertise, I wanted to highlight work done by GRASP in Haiti, during the earthquake and cholera response efforts.  

Remote sensing to identify IDP camps in Haiti.



Step 2:  Describe the program
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Integrating data on IDP camp locations in Haiti’s capital city, with water distribution sites and analyzing access to water by measuring IDP populations within  at ¼ mile of water locations.  The green circles illustrate camps that have reasonable access to water, the red circles illustrate camps that do not.



Step 2:  Describe the program
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Interactive data portals, able to show data specified to the interest of the viewer.



Step 3:  Focus the evaluation

Why evaluate the GIS Products and Services?

1. How do customers use geospatial information 
during emergency response activations?

2. What barriers make using GIS analysis 
products and services difficult within the EOC?

3. What qualities/characteristics facilitate 
utilization of GIS analysis products and 
services?
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After focusing our evaluation within logic model, we developed core  evaluation questions.



Step 4:  Gather credible evidence

Methodology
• Focus on recent activations
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Step four of the evaluation framework is gathering credible evidence.  Credibility of evidence depends on methodology used, things such as indicator sources, quality and quantity of sources, and the logistics of the evaluation.  

In order to gather evidence to answer our evaluation questions, we requested 30 minute interviews with a selection of key decision makers and heavy users of GRASP products during the most recent CDC EOC activations.  

The decision to focus our evidence gathering on the most recent activations was an attempt to reach out to those who would be most likely to remember GRASP products and services during their response activities.  Since activations are typically hectic events, the evaluation team determined information gathered from persons who had participated in a response more than one year ago would be plagued by lack of an ability to accurately remember and may be sparse on helpful specifics. 




Step 4:  Gather credible evidence

Methodology
• Focus on recent activations
• Semi-Structured

 

Interviews
• How would you describe your use of geospatial information during a CDC 

emergency response activation?
• Can you offer any specific examples of a GIS product being utilized to help 

make a decision during response activities/activation?  
• What are some of the weaknesses of the process of receiving geospatial 

information products during an emergency response?
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Our interviews followed a basic script of questioning but allowed for natural, informal conversation as well.  

Interviews began with general questions about the functions of geospatial information throughout an emergency response followed by questions about specific strengths and weaknesses of GRASP products.  You can see some of our questions on the slide….

A selection of examples from the relevant activation was provided to interviewees to provide specific products to review and help jog larger memories of the range of products and services produced during the emergency response.  The script ended with questions about the general process of accessing geospatial analysis services throughout an emergency activation. 



Step 4:  Gather credible evidence

Methodology
• Focus on recent activations
• Semi-Structured Interviews
• 16 key informant interviews with “big users”

 

of GRASP services
• Incident managers, deputy incident manager
• Chief Science Officer
• Chief Health Officer
• Subject Matter Expert (SRS,  Team Lead)
• Associate Director for Science
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Overall, we conducted sixteen semi-structured interviews over a five week period during July and August of 2011.  The specific roles interviewees held during response activations include:
Incident managers, deputy incident managers;
Chief Science Officer;
Chief Health Officer;
Lead Subject Matter Expert—Team Lead, Science Response Section Chief; and
Associate Director for Science.




Step 4:  Gather credible evidence

Methodology
• Focus on recent activations
• Semi-Structured Interviews
• 16 key informant interviews with “big users” of GRASP services
• Recall bias was primary limitation
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Finally, it is important to note limitations of chosen methodology in order to gauge the credibility of the evidence.

The primary limitation of our evlauation relates to bias associated with retrospective evaluation.  We met with incident management staff after response activities had ended, leaving them to rely on distant memory in order to recall events.  In addition, emergency response activations are incredibly hectic and incident management staff have many responsibilities.  GRASP products and services may have frequently been used during response activations within a wider context of information.  The combination of recall needed by respondents and the multiple types of information provided during a response suggest our informants may not have always been able to isolate their feedback specifically to GRASP products and services.




Step 5:  Justify Conclusions

Analysis

• Geospatial products meet information needs

• Challenges to accessing data

• Lack of awareness, lack of ‘GIS Literacy’

• Information, not just data

Presenter
Presentation Notes
The next step of the evaluation framework is to justify conclusions.  This step involved linking results to the evidence that was gathered.  

Overall, our analysis offered four main conclusions.  These conclusions can be answers to our core evaluation questions.  



Step 5:  Justify Conclusions

Information needs:  Orientation

‘During Japan, we 
wanted to know 
where US military 
airports were, what 
was the proximity 
to the event site?  
Visualization of this 
data helped us get 
oriented and 
answered our 
basic information 
need.’
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First off, we asked ‘How do customers use geospatial information during emergency response activations?’

As we examined the responses we received during our interviews, we developed a 3-pronged framework for understanding the use of geospatial information within the EOC.  Overall, these functions can been seen as aspects of meeting information needs.  

The first type of information need geospatial information meets within the emergency response context is basic orientation to an event.  For example, one interviewee explained their use of GRASP services in relation to documenting critical infrastructure during a response.  



Step 5:  Justify Conclusions

‘Geospatial data was 
used throughout the 
response to aggregate 
information.  You may 
not realize the proximity 
of the events until [data] 
is visualized; 
visualization helps you 
see the clusters.’

Information needs:  Data Integration

Presenter
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Another specific example of ‘data integration’ that was mentioned during our interviews was a map of the initial cases of cholera in Haiti in the fall of 2010.  

A respondent spoke directing to the ‘data integration’  (or aggregation) role of grasp, ….READ QUOTE.



Step 5:  Justify Conclusions

‘Leadership/the team 
will walk up to maps 
and use them as 
reference during a 
discussion.  Inevitably 
they help contribute to 
decisions.’

Information needs:  Strategic Reference
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Finally, a third information need is something we decided to call ‘strategic reference’.  

We heard from interviewees that throughout an event, GRASP products and services are referenced to provide specific pieces of information necessary for decision making.  

We asked interviewees to discuss a time when GRASP products helped to make a decision.  Many respondents suggested that multiple products had been present during a decision making conversation.  For example, the map shown relates location of nuclear power plants within the US to population within 20 miles.  Interviewees discussed this maps as helpful when discussing public messages and emergency planning within the US context that was of high interest after the Japan earthquake, subsequent Tsunami, and radiation exposures.  

Another common example interviewees shared was that maps were used when there is a specific question to answer such as ‘where do we send our resources?’





Step 5:  Justify Conclusions

Information needs

• Orientation → Data
• Integrated Data → Knowledge
• Strategic Reference → Action

Presenter
Presentation Notes
Overall, the through out evaluation efforts we concluded the primary function of geospatial products was to meet information needs.  

By documenting a 3-pronged way products meeting information needs, we saw a sequential pattern emerge.  Our “orientation, integration, reference” framework aligns well with the information/decision making framework of data leading to knowledge, building to action.   

Having a better articulated framework for how products and services are used, helps the GRASP team have a nuanced understanding for their role and contributions toward building situational understandings.  



Step 5:  Justify Conclusions

Data as a barrier

• “We did not use maps to make a decision, but 
no fault of the product themselves.  In the 
response, decision makers had to look at ground 
data, make health-based population based 
decisions, but didn’t have the right data to make 
these decisions.  If we had gotten the right data, 
we would have wanted to combine data with 
[GRASP’s] visualization tools.”
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Our second core evaluation question was:  What barriers make using GIS analysis products and services difficult within the EOC?

One conclusion in response to this question was that access to data is a key barrier to the effective use of geospatial products and services within the Emergency Operations Center.  

The quote here is one respondents description of poor data as a barrier to using geospatial products during decisions.  



Step 5:  Justify Conclusions

Lack of awareness, Lack of GIS literacy

• ‘[During response] we didn’t ask for topography 
on our maps because we didn’t know to ask for 
it.  Often, until a product has come out, I didn’t 
know to ask for it.’

Presenter
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Another central conclusion also answers our evaluation questions about barriers to use.

We heard from almost every respondent that a lack of awareness of the geospatial services and a lack of understand of GIS capabilities was a barrier to using the GRASP team’s support more effectively throughout an activation.  

This quote captures a lack of awareness of the types of information available.



Step 5:  Justify Conclusions

Lack of awareness, Lack of GIS literacy

• ‘[During response] we didn’t ask for topography 
on our maps because we didn’t know to ask for 
it.  Often, until a product has come out, I didn’t 
know to ask for it.’

• ‘I have an intuitive conviction that we are not 
exploiting the power of GIS in our emergency 
response activities.  But I don’t know enough 
about the tools to know what else we could do.’
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This second quote captures one respondents comments on an overall lack of GIS literacy among IMS staff.  



Step 5:  Justify Conclusions

Present information, not just data

• ‘Information is most powerful when it includes 
data on the hazard and the receptor population.  
When we can present this to the [leadership] of 
the CDC, when we can say we know there are 
people in these areas that may be impacted, it is 
useful to them to make decisions about actions. 
Overall focus needs to be the ‘so what’ of 
information.’
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Our final core evaluation question was “What qualities/characteristics facilitate utilization of GIS analysis products and services?”

From our interviews, we determined the best facilitator of effective use of GRASP products was an ability or a product to answer a ‘so what question’.   

For example, this quote is coming from a responder who work primarily on environmental disaster responses, and he emphasizes the role of exposure pathways as part of answering the ‘so what question’.

During a radiation response, this may change to a focus on time as key to answering the ‘so what’ question.  And during a response to infectious disease it may be most important to layer disease data with population density to answer a ‘so what’ questions.  Regardless, this conclusion suggests GRASP staff should play an active role in trying to understand what sort of ‘so what’ question is of most interest to a responder and adapt the ways information is presented to the type of response in order to be most effective. 





Dissemination and Action Steps 
Step 6:  Ensure use, share lessons learned

• Disseminate among relevant stakeholders

• Strengthen internal capability and operating 
procedures

• Address operational procedures in the EOC in 
partnership with SA team

• Champion creative solutions to data access 
barriers
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The sixth step of the evaluation framework is to ensure use and share lessons learned.  

In order to disseminate, we are developing plans to share conclusions and specific feedback with GRASP staff who work within the EOC, in addition we have plans to share this information with our partners in the situational awareness unit of the Emergency Operations Center.

In addition, based on the findings documented in this report, GRASP staff have identified next steps that will address some of the central barriers to the effective use of GIS products and services within an emergency response—these include strengthening internal capability to explain the potential capabilities of GRASP within emergency events and working with partners in the emergency operations center to make process-oriented changes for better access and promotion of geospatial products within emergency responses.  

While some of our conclusions seemed a bit daunting and beyond the control of the GRASP team, namely the limited access to data during a response, this evaluation also reiterated the need for GRASP staff to be champions where possible to creative solutions to data access barriers.
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Hopefully, you can see how our overall process fit back into the CDC evaluation framework, and how the framework can be 



Questions?

For more information please contact:

Brian Kaplan
(770) 488-3823
E-mail:  Brian.Kaplan@cdc.gov

Tegan

 

Callahan
(770) 488-3908
E-mail:  uvu1@cdc.gov

Information about the CDC Evaluation Framework can be found at: 
http://www.cdc.gov/eval/framework

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention or the Agency for Toxic Substances and Disease 
Registry 

National Center for Environmental Health
Agency for Toxic Substances and Disease Registry

mailto:Brian.Kaplan@cdc.gov


GIS within the Emergency Operations Center 

Staff, Partners, 
Resources 

Cartography 
and data 

visualization

Inputs Functions 
(Activities)

Outputs Outcomes
Short Intermediate  

Long

GIS products and 
analysis 
contribute to 
situational 
understanding 
and actionable 
knowledge .

Data is 
effectively 
utilized to 
coordinate 
emergency 
response 
efforts

Lives saved and 
damage 
mitigated

Geospatial 
products, analysis 
and applications

Partners are 
satisfied

Partners use  
products, 
analysis, and 
applications

Step 3:  Focus the evaluation

Presenter
Presentation Notes
The third step of the evaluation framework is to focus the evaluation.  Often there are many outcomes of interest or goals of an evaluation.  Having a clear focus helps to make evaluation efforts streamlined and manageable.  

In order to depict the focus of our evaluation, I wanted to show you a logic model we built for the GIS support program within the Emergency Operations Center.

A Logic Model is a tool that can be used to show how an program (project, policy or intervention) is understood or how it is intended to produce particular results/contribute to specific outcomes.

Yellow highlights the specific aspects of the GRASP Logical model this evaluation hoped to gain insight on.  
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