
Geographic Information Systems
Strategic Plan

Smart Cities and Service Improvements Committee
May 06, 2021

Matt Loesch, P.E.
Assistant Public Works Director



2

AGENDA
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A SHORT 
HISTORY OF GIS
IN SAN JOSÉ
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WHAT IS GIS?

Data

Infrastructure

ApplicationsAnalysis

People

•

•
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HISTORY

1995-2000
DEPT LEVEL 

SILOS

2004
EARLY 

COORDINATION

2013
ESRI / LGIM 
ADOPTION

2005
ENTERPRISE GIS

2001-2003
CITYWIDE BASE 

MAP

2014-PRESENT
MIGRATION

Early vision: Develop open, interoperable, efficient data-centric system to provide quality data to enterprise user community 
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HISTORY OF GIS IN SJ
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HISTORY OF GIS IN SJ
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STANDARD TECHNOLOGY STACK

DATABASE
SQL Server enterprise 
geodatabases (SDE),

LGIM data model

ETL
Safe Software 

Feature Manipulation 
Engine

GIS
Esri ArcGIS platform 
for desktop, server, 

cloud

MONITORING
Open LM/SolarWinds

Goal: Cost-effective, modern, reliable enterprise platform using supported, standardized software versions

SERVER
Windows Server/IIS
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SPATIAL DATA REPOSITORY – 2016
GeoPRN
UP NEXT

GeoOEM
UP NEXT

GeoSBW
UP NEXT

GeoDOT
UP NEXT

GeoRWF
UP NEXT

GeoAIR
UP NEXT

GeoPOL
UP NEXT
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SPATIAL DATA REPOSITORY – 2020
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SPATIAL DATA REPOSITORY – 2021
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ASSESSMENT
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GIS AND SPATIAL DATA

Infrastructure

Software/
Applications

Procedure/
Workflow

Workforce

Governance

Data

Core Components of Enterprise GIS
• GIS is complete information system
• Data is one component
• Spatial data drives GIS products, but 

Enterprise GIS has broader focus

Functions of GIS as spatial data platform:
• Input: Editing workflows, mobile 

collection, business system integration
• Transformation
• Analysis
• Presentation: Maps, apps, analytics, 

dashboards

13
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ENTERPRISE GIS STRATEGIES
Standards and Policies
Establish and implement GIS 
standards, policies, and practices 
considering needs and resources 
of departments

Authoritative Data
Maintain enterprise repository for 
production and publication of 
authoritative GIS data

Modern, Stable Systems
Ensure enterprise systems are stable, 
reliable, secure, and up-to-date

Sustainable Innovation
Pursue new and innovative use of 
geospatial technologies, balancing 
value, sustainability, and supportability

Central Administration
Simplify administration and 

maximize cost-effectiveness 
through collaboration and 

standardization

Emergency Applications
Support emergency planning, 

response, and recovery

Spatial Data Integration
Promote integration of geospatial 

technologies with business 
systems

Coordination and Support
Provide geospatial coordination 

throughout the City, building 
partnerships with departments

14
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ORGANIZATION
Citywide GIS Staff GIS User Roles by Department

Airport

ESD

Fire

Police

PBCE

PRNS

Housing

Water
Utilities

DOT

OED

CMO,
Auditor

Enterprise

OEM• “Hub and spoke” model - Enterprise GIS team in DPW & 
Departmental GIS staff providing services in business units

• 25 GIS positions citywide with concentration in 4 
departments

• Broad group of consumers and analysts using GIS, including 
departments with and without assigned GIS staff

Consumers
*Map Users
*Feedback

Enterprise
*Administration
*Coordination
*Tech Support
*Base Map Maint

Dept GIS Staff
*Data Management
*Web Applications
*Integration
*Dept Support

Analysts
Analysis*

Map Production*
Dept Support*

15

5
DOT

3
Airport

4
ESD/Water 
Utility

3
Enterprise

5
Single positions 

at Fire, Police, 
PBCE, PRNS, 

and OEM
5

DPW

DPW
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CONTRIBUTORS
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CONTRIBUTORS
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CONTRIBUTORS
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GIS PROGRAM ASSESSMENT
3-Tier Approach

3
URISA GIS Capability 

Maturity Model

1GIS User Survey

2 Dept GIS Meetings 

Citywide survey of GIS 
users at all levels

Individual meetings 
with dept GIS leads

Comprehensive 
assessment against 

industry best practices

19

URISA = Urban & Regional Information Systems Associations
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DEPARTMENT FEEDBACK

153 12
USERS DEPARTMENTS

More training and 
communication

Ent bandwidth for 
dept requests

1

2

Advanced 
analytics platform

Business system 
integration4

5

Broader access 
to GIS tools 3

Survey Responses Broad Needs

• GIS user survey distributed to 
200 users identified from access 
to software and online maps

• Individual follow-up sessions 
with GIS staff in 9 Departments

20
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GENERAL CONCLUSIONS

Varying levels 
of investment

• Dept. GIS challenges 
are operational

• Support issues vs broad 
strategic initiatives

Operational vs 
strategic outlook Collaboration 

and governance
• Increased communication 

among citywide GIS staff
• Enterprise GIS governance

• GIS investment varies 
widely across depts.

• Supplemental support 
from enterprise

21

1 Initial 
Focus

2
Future

• Address Enterprise 
GIS program gaps

• Establish governance

• Departments Needs 
Assessment

• Alignment of Enterprise 
priorities
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URISA GIS CAPABILITY MATURITY MODEL
• Theoretical model defines framework for effective 

Enterprise GIS 
• Evaluation criteria associated with well-managed GIS that 

maximizes effectiveness and ROI
• Commonly accepted, local government focused, best 

practices based

75% 50%
Reflects City’s investment 
in GIS and focus on data & 

infrastructure

Identifies opportunities for 
growth in formalization and 
assessment of processes

0

1

2

3

4

5

Data Infrastructure Software/
Applications

Procedure/
Workflow

Workforce Governance

ASSESSMENT RESULTS

22

Enabling Capability
Measures implementation   

of GIS technology

Execution Ability
Measures standardization 
& optimization of services
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RECOMMENDATIONS
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OUTCOMES
Objectives in 6 Cores Areas

24

Pivot data focus toward 
support for integration, 

applications, & analytics

Data

Increase redundancy, reliability, 
& security of Enterprise GIS 

server platform

Infrastructure
Expand GIS coordination; 
streamline project intake & 

delivery

Procedure/Workflow
Implement Enterprise GIS 

governance structure

Governance

Provide broad access to GIS tools 
for users at all levels; standardize 

solution deployment & support

Software/Applications
Build enterprise team capable of leading 
GIS coordination, supporting department 
requests, & building GIS capacity citywide

Workforce
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*** See Appendix for full list of objectives

25Action Items

Sizable Enterprise GIS data repository

Current State

Department data migration

In Progress

Shift focus to usability, enhancement, 
integration 

Assessment

Add Integrations

Esri Enterprise Agreement (EA) effective 
CY21 ArcGIS Portal build Application development capacity 

needed on Enterprise GIS team

Consolidate ArcGIS 
Online organizations; implement ArcGIS 
Portal

Project requests come in through 
different channels, sometimes 
duplicated

Enterprise GIS SharePoint site
Depts seek more support from 
Enterprise GIS team, including capacity 
to take on project requests

Standardize project intake, prioritization, 
tracking

25 GIS positions citywide assigned to 9 
departments

Dept hiring support for GIS positions (as 
needed)

Some GIS teams are well-staffed; other 
depts have need but lack staffing/skills

Build app development capacity on 
Enterprise GIS team

User-driven GIS program Enterprise GIS strategic plan, 
governance

Formal Enterprise GIS governance 
lacking

Implement GIS steering committee and 
user group

Robust Enterprise GIS infrastructure ArcGIS Portal implementation Expand platform for new technologies 
and increasing use Add publication database environment
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*** See Appendix for full list of objectives

26Action Items

Sizable Enterprise GIS data repository

Current State

Department data migration

In Progress

Shift focus to usability, enhancement, 
integration 

Assessment

Add Integrations

Esri Enterprise Agreement (EA) effective 
CY21 ArcGIS Portal build Application development capacity 

needed on Enterprise GIS team

Consolidate ArcGIS 
Online organizations; implement ArcGIS 
Portal

Project requests come in through 
different channels, sometimes 
duplicated

Enterprise GIS SharePoint site
Depts seek more support from 
Enterprise GIS team, including capacity 
to take on project requests

Standardize project intake, prioritization, 
tracking

25 GIS positions citywide assigned to 9 
departments

Dept hiring support for GIS positions (as 
needed)

Some GIS teams are well-staffed; other 
depts have need but lack staffing/skills

Build app development capacity on 
Enterprise GIS team

User-driven GIS program Enterprise GIS strategic plan, 
governance

Formal Enterprise GIS governance 
lacking

Implement GIS steering committee and 
user group

Robust Enterprise GIS infrastructure ArcGIS Portal implementation Expand platform for new technologies 
and increasing use Add publication database environment
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GIS GOVERNANCE
System of control to coordinate decisions on geospatial investments

Collective goals: Set direction ~ Ensure alignment with business objectives ~ Drive outcomes

27

Direct governance activities 
associated with GIS operations; 

provide recommendations to 
Steering Committee

Technical 
Advisory 
Group

Operational arm responsible 
for implementation, 

advancement, & support of 
geospatial investments

Enterprise 
GIS Team

Provide business approval of 
strategic investment decisions; tie 

into data governance & privacy

Steering 
Committee
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SUCCESSES & 
ACHIEVEMENTS 
POWERED BY 
GIS
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IMPROVED GIS VISIBILITY 
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SANJOSECA.GOV

https://www.sanjoseca.gov/your-government/departments-offices/city-maps
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OPEN DATA PORTAL

https://data.sanjoseca.gov/organization/maps-data

…enabling “GIS Haves” & 
“GIS Have Nots”
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INTERNAL PORTAL

https://sanjoseca.sharepoint.com/sites/PW_TS_GIS

…enabling internal 
technical collaboration
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IMPROVED GIS APPLICATIONS 



34

EOC – FOOD RESOURCES

Schools

Senior 
Nutrition

Second 
Harvest

Sheltered 
Homeless

Other Meal 
Delivery

Meals on 
Wheels

Great 
Plates 

Delivered

Rev 
Foods

Challenge 8 Different Distribution Channels

No Data Approach at the Outset

Large and Shifting Scope

Approach Unified Data Governance

Narrow Scope to Key Deliverables

Embed Data Staff with Operations Staff
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EOC – FOOD RESOURCES – DATA FLOW

Other Meal 
Delivery

Great 
Plates 

Delivered

Nick
Schools

Senior 
Nutrition

Second 
Harvest

Sheltered 
Homeless

Program 
Dashboard

Find Food Map

Meals on 
Wheels

Andrew

Josue

Pauline

Erik

County 
Office of 

Education

Sourcewise
Josh

West Valley

County

Tracy

External Database
Google Sheet
Email

Legend – Type of Data

External Website
Excel Sheet

Rev 
Foods

Tracy

Yael
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EOC – FOOD RESOURCES – APPLICATION
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EOC – BEAUTIFYSJ
Challenge Cross-Departmental Datasets

Some Siloed, and Static Data

Broad and Complex Scope

Approach Data-Informed From the Beginning

Scope the Problem from the Start

Involve Data Experts From the Outset
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EOC – BEAUTIFYSJ – SCOPE THE PROBLEM
RAPID Illegal Dumping 
Complaints

ESD- Creek areas 
with high trash load

RAPID Hotspots

DOT Vehicle Abatement 
Reports (Occupied Vehicles)

Homeless Concerns 
Complaints

Housing Homeless 
Concerns Outreach

Housing Encampment 
Abatements

Council Requests, Blight 
and Encampment Related

BeautifySJ Trash Collection 
Locations
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EOC – BEAUTIFYSJ – DATA FROM START
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EOC – BEAUTIFYSJ – APPLICATION
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ANIMAL DISPATCH

Chameleon Animal Shelter Software
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ANIMAL DISPATCH - APPLICATION
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DEMOGRAPHIC VIEWER
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EQUITY ATLAS [BETA]
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VACCINATION SITES
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FLOOD SITUATION DASHBOARD
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COVID & EQUITY APPLICATIONS IN 2020
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SNEAK PEEK
INTO GIS LAB
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CURRENT ENTERPRISE EFFORTS

Enterprise 
Data 

Management

Dept Data 
Migration

Master 
Address 

Database

Esri 
Enterprise 
Agreement

Open Data & 
Maps Gallery

ArcGIS Online 
Consolidation

ArcGIS Portal 
Implementation

EOC GIS 
Applications

Infrastructure 
Upgrades

ArcGIS Pro 
Transition

Imagery 
Acquisition

Tolemi
Analytics 
Platform
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ANALYTICS – 311 & GARBAGE PICKUP
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ANALYTICS – MASTER ADDRESS DATABASE
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GIS TOOLS MONITORING
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STRAY ANIMAL INTAKE HEAT MAP
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APPENDIX

56
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1. DATA

Sizable Enterprise GIS 
data repository

Standards and practices 
to keep data current

Most siloed GIS data 
moved into enterprise

Current State

Enterprise data 
management (ongoing)

Department data 
migration

Spatial Data Integration

Imagery acquisition

In Progress

Transition from build to 
maintenance mode

Shift focus to usability, 
enhancement, 
integration 

Integrate more business 
data to support analytics

Assessment

Add metadata, classify 
data

Secure imagery funding

Conduct further data 
discovery

Add integrations

Build standard 
components to enhance 
data usability and 
visualization

Action Items

Data objective: Pivot data focus beyond basic data consolidation and quality and toward support for integration, applications, and analytics
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2. INFRASTRUCTURE

Robust Enterprise GIS 
infrastructure

Lacking redundancy, 
admin SOPs, standard 
support

Current State

GIS server re-
architecture, migration to 
HCI

EOC GIS infrastructure

ArcGIS Portal 
implementation

Migrate/retire physical 
servers

In Progress

Enterprise platform 
needs higher availability, 
disaster recovery

Expand platform for new 
technologies and 
increasing use

Assessment

Incorporate additional HA 
components

Standardize VMs

Formalize maintenance, 
change control, support

Add publication database 
environment

Action Items

Infrastructure objective: Increase the redundancy, reliability, and security of the Enterprise GIS server platform
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3. SOFTWARE/APPLICATIONS

Standard GIS software 
adopted citywide

Esri Enterprise 
Agreement (EA) effective 
CY21

Custom app 
development is 
haphazard

Current State

Esri EA rollout

ArcGIS Portal build

ArcGIS Pro transition

Maps Gallery (ongoing)

EOC GIS solutions

Tolemi

In Progress

New EA addresses prior 
software limitations and 
provides access to new 
technologies

Solutions should align to 
standard deployment 
patterns

Application development 
capacity needed on 
Enterprise GIS team

Assessment

Consolidate ArcGIS Online 
organizations; implement 
ArcGIS Portal

Formalize Maps Gallery 
app owners, routine 
updates

Define solution 
deployment patterns, 
specs for vendors

Build spatial analytics 
platform

Action Items

Software/applications objective: Provide broad access to GIS tools for users at all levels; standardize solution deployment and support

59
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4. PROCEDURE/WORKFLOW

Large documentation 
library for users/admins

Project requests come in 
through different 
channels, sometimes 
duplicated

No formal customer 
feedback mechanism

Current State

Enterprise GIS 
SharePoint site 
(ongoing)

System and user 
documentation (ongoing) 

In Progress

Standard project 
approach, 
request/prioritization 
process is needed

Depts seek more support 
from Enterprise GIS 
team, including capacity 
to take on project 
requests

Assessment

Standardize project 
intake, prioritization, 
tracking

Add capacity for dept 
support, coordination

Establish EA-related 
policies

Application branding, 
GIS outreach

Action Items

Procedure/workflow objective: Expand GIS coordination and streamline intake and delivery of GIS project requests
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5. WORKFORCE

25 GIS positions citywide 
assigned to 9 depts

Includes 3 staff 
supporting Enterprise 
GIS

Current State

GIS trainings (ad-hoc)

Dept hiring support for 
GIS positions (as 
needed)

Enterprise GIS 
onboarding (as needed)

In Progress

GIS investment varies 
widely across depts

Some GIS teams are 
well-staffed; other depts 
have need but lack 
staffing/skills

Enterprise GIS team has 
been heavily focused on 
data management

Assessment

Leverage citywide access 
to Esri web courses 

Conduct broad user 
training with Portal rollout

Build app development 
capacity on Enterprise GIS 
team

Increase GIS coordination; 
recognize and support 
opportunities within depts

Action Items

Workforce objective: Build enterprise team capable of leading GIS coordination, supporting dept requests, & building GIS capacity citywide
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6. GOVERNANCE

User-driven GIS program

Prioritization sometimes 
assumed or based on 
inconsistent feedback

Limited or haphazard 
shared funding

Current State

Enterprise GIS strategic 
plan, governance

In Progress

Formal Enterprise GIS 
governance lacking

No sustainable shared 
funding model

Assessment

Implement GIS steering 
committee & user group

Engage these groups to 
prioritize investments

Pursue ongoing shared 
funding model

Action Items

Governance objective: Implement Enterprise GIS governance and funding structure
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