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Find the future data nerd



My first computer



My first database



My first spreadsheet



Finding the Gaps

• I have always been interested in the gaps

• Missing data (digitize, download, derive, define requirements)

• Missing functionality (script, specify requirements)

• Missing documentation (API, human)

• Missing processes (define workflows, project plans)

• Missing information products (maps, apps, reports, charts, text)

• Missing efficiencies (cost, time, quality)

• Missing purpose (mapping data rather than meaning, context)

• My “why” is mine

• My “why” is always evolving

• What is your “why” ?



Three Gaps We Close Together

Purpose

ServiceQuality



Software products

2D

Client/server

Standalone desktop

Printed maps

Static data

Custom applications

Single, all-purpose application

Proprietary data

Using data created by others

Limited sharing

Niche technology

Some attention to societal concerns

Mapping department

Platforms and APIs

2D/3D/4D AR/VR

Web Services and apps

Connected devices

Web maps, dashboards, other apps

Data services, live streams, big data

Interoperable packages, libraries

Focused apps

Open Data & Shared Services

Combining others' data with our own

Many ways to share

Ties to larger IT community: GitHub

Much attention to societal concerns

Integrated across the business

…GIS has changed.



Web GIS can enable understanding

• Discover valuable data sets, in government portals (Hub sites, other libraries)

- And on the ArcGIS Living Atlas of the World

• Publish your own data layers and apps:

- On ArcGIS Online

- In ArcGIS Hubs

- Also contribute to the Living Atlas

• Then, to dig deeper > ArcGIS Pro, and the ArcGIS Pro <> R Bridge.



A Growing Network of Distributed Shared Services

GIS Professionals Are Creating Geospatial Infrastructure . . .

Key for Mapping 

 Common Ground

                  At All Scales



Disaster ResponseFEMA

GIS Portals Are a Key Aspect of Geospatial Infrastructure
  Organizing and Making Available Content and Capabilities

ICDE Citizen Engagement

SCAG Regional Planning

Supporting Multiple

 Communities & Initiatives

Integrating 

     Distributed Services

From Many Organizations

Portal

Portal

Portal

Enabling Dynamic Integration and Collaboration . . .    

                                          Transforming Organizations



• Millions of Public Items

• Billions of Views Yearly

• Thousands More Daily

User Shared Apps, Maps, and Data . . .

View Dashboard

View

COVID

View Dashboard

<span class="if-storymap-item">View Story</span>
          <span class="if-storymap-collection">View 
Collection</span>

Climate

Open in Map Viewer Classic

Equity

<span class="if-storymap-item">View 
Story</span>
          <span 
class="if-storymap-collection">View 
Collection</span>

View

View

Open in Map Viewer

Open in Map Viewer

Resilience

Open in Map Viewer

Recovery

Open in Map Viewer

Open in Map Viewer

Open in Map Viewer

. . . on Many Topics

ArcGIS Online offers an Ecosystem of Shared Content
Enabling a Global Geospatial Infrastructure of Useful & Authoritative Content

Built by and for the ArcGIS Community

https://www.arcgis.com/home/item.html?id=85320e2ea5424dfaaa75ae62e5c06e61
https://www.arcgis.com/home/item.html?id=478220a4c454480e823b17327b2bf1d4
https://www.arcgis.com/home/item.html?id=1b75e11a490a4655b5ae4dcc07437628
https://www.arcgis.com/home/item.html?id=69b7a5b8502741f6b38e67fd88809a3c
https://www.arcgis.com/home/item.html?id=225a4c2c50e94f2cb548a046217f49f7
https://www.arcgis.com/home/item.html?id=2e2f8343e7254e948f5a0d3699ba91fd
https://www.arcgis.com/home/item.html?id=378b1d6b7e31434e98b7677344a91e45
https://www.arcgis.com/home/item.html?id=13a111e06ad242fba0fb62f25199c7dd
https://www.arcgis.com/home/item.html?id=c79e2f4856f54ed7a15ff7abc56acc1b
https://www.arcgis.com/home/item.html?id=4f6d72903c9741a6a6ee6349f5393572
https://www.arcgis.com/home/item.html?id=d4090758322c4d32a4cd002ffaa0aa12
https://www.arcgis.com/home/item.html?id=b6ac285e532d48b4bec7df8bef8a6157
https://www.arcgis.com/home/item.html?id=a8da35dd9ce54993b25f64487c3717ec
https://www.arcgis.com/home/item.html?id=0e468b75bca545ee8dc4b039cbb5aff6


ArcGIS Includes Content – The Living Atlas
Ready-to-Use Maps, Layers & More

Built from Best Available Commercial and Community Sources 

Global
———————

• Places (POIs) Layers

• Overture Maps Data

• OpenStreetMap Layers

• iNaturalist Observations

• Analysis-Ready Imagery

• World Ecosystems (2050)

• Land Cover Updates (2023)

• Enhanced 3D Buildings & Terrain

US
———————

• Nationwide Parcel Map

• Esri Demographics (2024)

• Very High-Res Imagery

• NAIP Imagery (2022-23)

• Census ACS (2018-22)

• FCC Broadband Data (BDC)

• Hydrology (NHDPlus)

3D Basemaps

10,000+ High-Quality items . . .

       Continuously Updated. . .

                            Actively Curated . . .

    Authoritative Sources

Basemaps

Imagery

Boundaries

Weather

Soils

Traffic

Habitats

Infrastructure

Environment

Landscape

Transportation

POI

Hydro

Biodiversity

Oceans

Land Cover

Elevation

Hazards

Movement

Business

Demographics



Content is Published by Esri, Partners, and Users
Built by the ArcGIS Community and Curated by Esri



Living Atlas team uses ArcGIS every day



Bringing data to life



Building Apps

https://www.esri.com/arcgis-blog/products/arcgis-living-atlas/natural-resources/announcing-the-enhanced-drought-aware-app-in-living-atlas/


Live Feeds About Your Community

Urgent & 

Affecting 

Operations



Usable Information from Data About Your Community

Characterize 

neighborhoods

Context for 

policy 

decisions



Without a Policy Mapping Approach

Policy Maker

GIS Expert
Subject Matter 
Expert



Policy Maps bring people together

Policy Maker 
(purpose)

GIS Expert 
(service)

Subject 
Matter Expert 

(quality)



"A policy map is 

a map where 

the opportunity 

to intervene is 

made clear" -

Steven 

Goldsmith

What is a policy map?



Data → policy map?

• Dots on maps? No, they mask patterns

• Heatmap? Getting warmer

• Cluster map? Would you expect clusters?



Where do people and 

your data intersect?

• We implement policy on streets

• Buffer the street segments

• Use the street buffers as “bins” and 
count up accidents

• Use line size to indicate counts

• Use color to indicate accidents per 
mile of road

• Still think “one policy fits all” 
situations?



What do you want to provide?

Wisdom

Knowledge

Information

Data



The Gap

Wisdom

Knowledge

For my areas of interest

Information

Data

Data Publishers see this 

as their primary mission

Data Publishers see this 

as a necessary activity

Researchers and analysts 

must do a lot of work to 

assemble the spatial data 

they need just to ask their first 

question of the data. Anyone 

who reduces the cost of 

answering questions wins.



What do you want to provide?

Apps

Policy 
maps

Map layers

Tabular Data

Goal: reduce 

the cost of 

answering 

the first 

question for 

my areas of 

interest



Data
At first, you don’t see anything useful in the data

https://urbanobservatory.maps.arcgis.com/apps/mapviewer/index.html?webmap=89c7b9b2499f49309dc05fa9086b50d8


Good
A typical GIS thematic map of air toxins, which hides the variation

https://urbanobservatory.maps.arcgis.com/apps/mapviewer/index.html?webmap=89c7b9b2499f49309dc05fa9086b50d8


Better
Unclassed does not hide variation; diverging colors show areas above/below a standard

https://urbanobservatory.maps.arcgis.com/apps/mapviewer/index.html?webmap=89c7b9b2499f49309dc05fa9086b50d8


Best
Blend population density into the map to bring a human element to the subject

https://urbanobservatory.maps.arcgis.com/apps/mapviewer/index.html?webmap=89c7b9b2499f49309dc05fa9086b50d8


Best
Your popup makes a local connection and builds trust

Data with readable field aliases

Explanation and context

https://urbanobservatory.maps.arcgis.com/apps/mapviewer/index.html?webmap=89c7b9b2499f49309dc05fa9086b50d8


Policy lifecycle

Advocacy 
Map

Policy 
Comparison 

Map

Policy 
Options 
Analysis

Decision 
Support 

Map

Outcomes 
Map

Policy 
Evaluation 
Analysis

Advocates 

raise 

awareness

Policy analysts weigh 

options

Elected officials 

implement 

strategies

Data dept. 

reports 

outcomes

Policy 

researchers 

review









https://storymaps.arcgis.com/collections/c34efc113f3f4d258b2a582bff7813ca?item=45
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