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I. ArcGIS Urban Introduction and Purpose 

ESRI’s ArcGIS Urban is a planning and modeling program with an interactive 3D 
basemap that has allowed the City of Boulder to evaluate the performance of potential 
land use changes.  General information regarding ArcGIS Urban is available at Create 
Smart Cities and Communities with ArcGIS Urban.  The City of Boulder staff has utilized 
the ArcGIS Urban Land Use Plan Module as a pilot tool for scenario planning on the East 
Boulder Subcommunity Plan project.   

The platform, when coupled with reliable data, can project and measure future land use 
alternatives.  ArcGIS Urban measures the performance of the changes as “capacity 
indicators” representing population, jobs, households, energy use, trips, carbon 
emissions, and water usage.  As with any projection or scenario modeling tool, the 
results of the potential land use changes are estimates.    

II. ArcGIS Urban Configuration Methodology 

While the ArcGIS comes with a default configuration loaded, the settings were not 
representative of the City’s development code.  In order to utilize the ArcGIS Urban 
platform to create scenarios and projections it was configured to be a close 
representation of the City’s current land use conditions and regulations.   

The configuration utilizes two types of data.  The first type of data is the City’s current 
geospatial (GIS) data which exists in the City’s Open Data Catalogue.  The following is a 
list of GIS data uploaded into the model:  

1. Parcels 

2. 3D buildings 

3. City limits 

4. East Boulder Subcommunity Plan Boundary  

5. Railroad  

6. Streets  

7. Height Exemption Areas  

8. Building footprints  

9. Zoning  

10. Land use  

11. Park site boundaries  

12. Lakes & reservoirs  

13. Effective floodplains  

14. OSMP properties 

 

The second type of data came from research of various sources and was input into the 
“Types” categories.  The types configured for the East Boulder Subcommunity Plan land 

https://storymaps.arcgis.com/stories/90441eb63810420080daa64b37fa42dc
https://storymaps.arcgis.com/stories/90441eb63810420080daa64b37fa42dc
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use plan module were “space use”, “land use”, and “buildings”.  ArcGIS Urban allows 
for the creation of the existing or current types in the permanent configuration of the 
application along with allowing temporary, proposed types for exploration in the plan 
editor module.  The configuration examples in the following pages do not include any 
temporary or proposed types as they are flexible and may be temporary in nature based 
on the needs of the plan development. 

Space Use Types 

The space use is an activity allowed within a given area.  24 space uses were 
created from the Boulder Revised Code (BRC), Title 9 Land Use Code, Chapter 6 
Use Standards.  Spaces uses are the one type within the ArcGIS Urban Model 
that all the other types are built upon.  To create a manageable ArcGIS Urban 
model and due to the numerous, highly differentiated uses in the BRC, the space 
uses created were representative examples of the overarching use categories.    
For example, residential spaces use (RES_) were condensed into 7 residential 
categories from 25 listed in the BRC Use Standards.  

The following is a list of all the space use types created for the ArcGIS Urban 
Model: 

A. RES_Single Family Detached 

B. RES_Single Family Attached 

C. RES_Multi-Family  

D. RES_Group Quarters 

E. RES_Live-work 

F. RES_Mobile Home Parks 

G. RES_Accessory Dwelling Units 

H. RES_Efficiency Units 

I. DE_Dining 

J. DE_Entertainment 

K. Lodging 

L. Public and Institutional  

M. OMF_Professional and Technical 
Offices 

N. OMF_Medical Offices 

O. OMF_Financial Offices 

P. Park, Recreation and Leisure 

Q. CRI_Services 

R. CRI_Retail Sales 

S. CRI_Vehicle Related Retail and 
Services 

T. CRI_Industrial Light 

U. CRI_Industrial Heavy 

V. Agriculture and Natural 
Resources 

W. Accessory 

X. Parking 

 

Space use types were then populated with additional data and information.  The 
ArcGIS Urban configuration utilizes numerical information in first and second 
order coefficients to generate results on the capacity indicators.   

The first order coefficients included area per household in square feet (sqft) for 
residential spaces uses which calculated the number of dwelling units by type, 
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area per person (sqft) within each residential household to calculate population 
based on the overall residential land use changes, and area per person (sqft) per 
job within commercial space uses to calculate jobs by type (Table 1).   

Second order coefficients populated in each space use included required 
parking, daily trips, energy use, carbon emissions, internal water use, external 
water use, waste water and solid waste generation (Table 2 -  

Table 3) 
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Table 1 Space Use Type Configuration Summary – Part A 
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Table 2 Space Use Type Configuration Summary – Part B 
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Table 3 Space Use Type Configuration Summary – Part C 
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Land Use Types 

Staff reviewed the Boulder Valley Comprehensive Plan (BVCP) for descriptions 
and general intent of use and intensity for each land use. All 25 land use 
categories were created as land use types within the ArcGIS Urban model.  
When configuring the land use types in ArcGIS, the platform required populating 
the allowed spaces uses into a given land use to measure the possible 
development impacts as capacity.   

While the BVCP is not prescriptive in assigning specific use and intensity 
thresholds there was a correlation between land use category descriptions and 
the subsequent zoning district characteristics (Table 4).  The zoning districts 
within the BRC provided prescriptive information regarding “Form and Bulk”, 
“Intensity” and “Use” standards that helped to populate Land Use types 
configuration in sufficient detail to allow the ArcGIS Urban platform to utilize the 
capacity indicators.   For the purposes of the ArcGIS Urban modeling, the 
following zoning districts were assigned to the land use categories: 

Table 4 Land Use to Zoning District Association  

Residential Categories 
  
  
Land Use Category  Abbreviation ArcGIS Urban Associated Zoning District 
Very Low Density Residential  VLR  RR-1   

RR-2   
Low Density Residential  LR  RE,   

RL-1   
RL-2  

Manufactured Housing  MH  MH  
Medium Density Residential  MR  RM-1 RM-2  

RM-3   
Mixed Density Residential   MXR  RMX-1 RMX-2   
High Density Residential  HR  RH-1  

RH-2  
RH-3  
RH-4  
RH-5  
RH-6  
RH-7  
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Mixed Use Categories  
  
  
Land Use Category  Abbreviation ArcGIS Urban Associated Zoning District 
Mixed Use Business  MUB  BMS  

MU-1   
MU-2  
MU-3 MU-4  

Mixed Use Industrial  MUI  
  

IMS  

Mixed Use Residential  MUR  MU-1  
MU-2  
MU-3  
MU-4  

Industrial Categories  
  
  
Land Use Category  Abbreviation ArcGIS Urban Associated Zoning District 
Community Industrial  CI  IS-1  

IS-2  
General Industrial  GI  IM,   

IG  
Light Industrial  LI  IG  
Business Categories       

Land Use Category  Abbreviation ArcGIS Urban Associated Zoning District 
Community Business  CB  BC-1,   

BC-2  
General Business   GB  BC-1,   

BC-2  
Transitional Business  TB  BT-1,   

BT-2  
Regional Business  RB  BR-1  

BR-2   
DT-1   
DT-2   
DT-3   
DT-4   
DT-5  

Service Commercial  SC  BCS  
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Open Space Categories  
  
  
Land Use Category  Abbreviation ArcGIS Urban Associated Zoning District 
Open Space, Acquired  OS-A  A  

P  
Open Space, Development Rights OS-DR  A  

P  
Open Space, Other  OS-O  n/a 
Other Categories   
  
  
Land Use Category  Abbreviation ArcGIS Urban Associated Zoning District 
Agricultural  AG  A  
Park, Urban and Other  PK-U/O  P  
Public  PUB  P  
Environmental Preservation  EP  n/a  
Natural Ecosystems Overlay  NEO n/a  
   

Table 5 summarizes the 8 configuration inputs required for the Land Use types.  
The land use types were configured for the East Boulder Subcommunity Plan to 
include definition regarding the target percentage of each use within the land 
use.  Considering ArcGIS Urban does not allow for uses to be categorized by 
limited, conditional or use review, all uses under these categories were 
categorized allowed for the modeling purposes.  The rationale was the limited, 
conditional, and use review uses were not expressly prohibited.  If ESRI updates 
the ArcGIS Urban application to accommodate a more nuance classification of 
the allowed uses staff will review and revise the land use configuration 
accordingly.   

In additional to allowed uses, maximum lot coverage was estimated.  Currently, 
the zoning districts do not define maximum lot coverage.  Lot coverage was 
defined in combination with land use efficiency or net area factor, as these two 
inputs provided a rough estimate of the space needed for circulation and general 
open space.  This set aside a portion of the overall land.  The maximum dwelling 
units per acre (DU/ac) and maximum floor area ratio (FAR) thresholds 
represented the ceiling of the density scale from the associated zoning districts.  
Lastly, the maximum height settings represented the by-right height limit and the 
maximum floors.  Any exception to the by-right height limit was programmed into 
ArcGIS Urban according the Appendix J map and allowed for building height 
maximums up to 55’.   
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Table 5 Land Use Type Configuration Summary Table 
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Building Types 

Configuration of the building types included inputting spatial organization details 
by building floor and the associated space use (Figure 1).  The buildings types 
were created to include a mix of the 69 space use types, e.g. Single-Family Res - 
2 Story (Low Density), Mid-Rise Mixed-Use Residential with Multifamily and 
Efficiency Units over Retail, and Industrial Warehouse (Table 6-Table 7).  ArcGIS 
Urban allowed for new building types to be proposed on an as-needed basis.  
Possible proposed building types could include identifying affordable housing or 
affordable commercial uses.  

 

 

 

Figure 1  Building Type Spatial Organization by Floor and Space Use
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Table 6 Building Type Summary Table – Part A 
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 Table 7 Building Type Summary Table – Part B 
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