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Chapter 2

Geographic Information Systems  

GIS Mapping for Public Safety

What is the Current State of Public-Safety GIS? 
Public-safety geographic information system (GIS) capabilities are 
evolving rapidly, with major opportunities in AI-driven analytics, 
regional data sharing, indoor mapping and data collection, and 
modern storytelling through dashboards and story maps. However, 
agencies face significant challenges: severe staffing shortages, lack 
of standard operating procedures, widespread data-quality issues, 
and limited access to critical datasets. These barriers hinder Next 
Generation 911 (NG911) readiness, reduce analytical capability, 
and limit the effectiveness of GIS operations in making informed 
decisions. Preventing GIS data from enhancing emergency response.

An Overview of the Transformation in Public-Safety GIS
Public-safety GIS is undergoing a pivotal transformation as new technologies, 
operational expectations, and data demands reshape how emergency 
communications centers (ECCs) and agencies manage spatial information. 
Significant opportunities exist to improve service delivery, operational awareness, 
and NG911 readiness.

Artificial intelligence and advanced analytics stand out as especially powerful 
yet underutilized capabilities. Regionalization and cross-jurisdictional data 
sharing also represent high-impact opportunities. Greater collaboration, shared 
datasets, and statewide coordination can unlock multijurisdictional insights and 
improve resiliency.

Meanwhile, indoor mapping is emerging as a critical need, driven by complex 
facilities, active-shooter events, and expectations for highly precise location data. 
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Expanding applications of GIS technology, such as modern storytelling through 
dashboards and story maps, elevate GIS from a technical function to a strategic 
communications tool that informs leaders and the public — but demands more 
from already stretched-thin resources.

Despite these advancements, significant challenges persist, including workforce 
shortages, inadequate standard operating procedures, poor data quality, and 
limited access to essential datasets — all of which hinder readiness, efficiency, 
and innovation.

What Are the Key Opportunities in Public-Safety GIS?
How Can AI and Advanced Analytics Improve Public Safety? – This represents 
one of the most powerful — and most underutilized — capabilities available to 
public-safety agencies today. AI can dramatically accelerate pattern detection, 
improve situational awareness, and reduce the burden on understaffed GIS and 
ECC operations.

•	 AI-driven pattern recognition enables early detection of call-volume spikes, 
geographic clustering of incidents (i.e., hotspots), and trend analysis.

•	 Automated analytics and reporting can be leveraged to give ECCs actionable 
intelligence faster and with fewer staff members.

Why Is Regional Data Sharing Important for Emergency Response? – The need 
for regional coordination of GIS data has been recognized for decades, but most 
ECCs still operate with a “my area, my data, my problem” mindset. This fragmented 
approach limits their ability to conduct meaningful analytics, respond effectively to 
large-scale incidents, and prepare for NG911. Expanding regionalization and cross-
jurisdictional data sharing represents a high-impact opportunity with implications 
for operations, planning, resource allocation, and resiliency.

•	 Regional GIS operations, enabled by states with strong coordinating bodies, are a 
key goal.

•	 Shared analytics across counties and agencies can be leveraged to identify 
multijurisdictional patterns.

•	 Cross-agency collaboration is key to removing data silos.

What is the Role of Indoor Mapping in NG911? – This is one of the fastest-growing 
and most talked-about opportunities in emergency response. Today, major 
incidents — particularly active-shooter incidents — large campuses, complex 
facilities, and the increasing expectation of hyper-precise location data have 
pushed indoor mapping to the forefront. No longer a luxury, indoor mapping rapidly 
is becoming an operational necessity for ECCs, response teams, and state-level 
coordinators preparing for NG911.

•	 Indoor mapping, including layer-based floorplans, room-level navigation, 
and campus mapping, provides responders with precise navigation inside 
large structures.

•	 Integration with NG911-compliant GIS datasets enhances spatial routing.
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How Can GIS Be Used for Strategic Communication? – Modern GIS no longer is 
solely about data creation and analysis. Increasingly, its value comes from how 
well insights are communicated to leaders, emergency responders, and the public. 
Without question, people respond better to maps than to spreadsheets — and 
this is where dashboards and story maps represent a tremendous opportunity to 
enhance public safety. These GIS software tools elevate GIS from a behind-the-
scenes technical function into a front-facing, decision-making powerhouse.

•	 Dashboards serve as live, interactive operational command environments, 
integrating spatial and non-spatial data into a consolidated visual interface.

•	 Story maps help with understanding, persuasion, and policy change, combining 
maps, photos, timelines, videos, statistics, and narrative text.

Advanced Features: Automated Drone Deployment – Emerging concepts propose 
that activating the radio’s emergency button could automatically deploy a drone 
to the user’s location. This would provide instant overhead imagery, enhance 
responder safety, and improve search-and-rescue outcomes. Although early in 
development, this capability represents a significant operational innovation.

What Are the Main Challenges Facing Public-Safety GIS?
How Do Staffing Shortages Impact GIS Operations? – Staffing challenges 
represent the most significant and pervasive issue affecting GIS operations across 
the public-safety sector. These limitations impact data quality, NG911 readiness, 
system integration, analytics, and the ability to adopt emerging technologies.

•	 Insufficient staffing levels exist across the GIS ecosystem; public-safety agencies 
often experience difficulties in retaining trained staff, resulting in repeated 
training cycles.

•	 High turnover and inadequate job pipelines exist, compounded by few qualified 
applicants in some regions; compensation disparities; and poor understanding in the 
workforce about the value of GIS and the career opportunities that exist.

Why Are Standard Operating Procedures (SOPs) Essential? – This is a pervasive 
and often overlooked challenge in public-safety GIS operations. Where they do 
exist, they often are outdated, incomplete, or inconsistently applied. SOPs are 
foundational to operational continuity, quality assurance, and long-term scalability 
— yet many agencies underestimate their value. This deficiency creates systemic 
weaknesses at every stage of the GIS lifecycle.

•	 Many agencies never have documented core GIS processes, believing that they are 
nice to have but not “must have.”

•	 Lack of SOPs leads to longer training cycles, inadequate knowledge transfer, and an 
increased risk of data degradation.

What Problems Are Caused by Poor Data Quality? – Geographic data quality is a 
foundational issue in public-safety GIS. Despite the abundance of available data 
across agencies, much of it is inconsistent, inaccessible, siloed, incompatible, or 
unusable for spatial analysis, undermining the effectiveness of GIS operations 
and slowing progress toward NG911. This is also the most common reason that 
automated tools fail.
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•	 Common issues include inconsistent naming and forming; missing or duplicated 
attributes; and incorrect field placement.

•	 Data exists across numerous systems — computer-aided dispatch, police/fire 
records management, jail management, public works, permitting, engineering, and 
more — but rarely flows between them.

•	 Data often must be transformed before the GIS function can leverage it — but most 
agencies lack the staff or tools to do so.

What Prevents Access to Critical Public-Safety Data? – A significant barrier to 
effective GIS operations in public safety is the limited access that GIS staff and 
analysts have to essential datasets —especially those maintained by 911, law 
enforcement, fire/rescue, emergency management, emergency medical, and 
administrative departments. Although these datasets are crucial for building 
accurate geospatial layers, conducting analytics, and achieving NG911 readiness, 
they frequently are inaccessible due to cultural resistance, technical restrictions, 
and organizational misconceptions.

•	 Many agencies refuse to share datasets with GIS personnel because they believe 
the information is: confidential; sensitive; legally protected; restricted under CJIS1 or 
other compliance frameworks; or too risky to expose.

•	 Some agencies fear that GIS will reveal slow response times; highlight service 
disparities between neighborhoods; expose deployment inefficiencies; and identify 
areas with chronic operational neglect.

•	 Many leaders do not understand what GIS does. They assume that GIS is about 
making “pretty maps”; analysts do not need operational datasets; spatial analytics 
are optional, not essential; and addressing is static, not dynamic.

Trends in Public-Safety GIS to Watch
The Future of AI and Analytics in GIS – AI represents the most powerful and at the 
same time most underutilized capability available to public-safety agencies. This 
will change soon in the GIS space.

Regional Data Sharing will Become More Common – This will improve, with 
key benefits of shared analytics across counties and agencies and elimination of 
data silos.

Indoor Mapping is Becoming Essential – It’s essential due to complex facilities and 
heightened expectations for precise location data.

GIS Storytelling is Evolving – GIS is evolving from purely technical work to strategic 
communication, using dashboards for real time, interactive operational awareness, 
and story maps for public communication, leadership briefings, and policy influence.

1  Criminal Justice Information Services


