
Smart City Modeling: 
Using GIS Capabilities 
to Simulate Urban Areas 
and Events

Smart City Modeling: Using GIS Capabilities to Simulate Urban Areas and Events | Zachary Crawford | ARCH 772 | Spring 2024

DocuSign Envelope ID: 6E52FBC0-1C1E-4B5E-A399-338FC5DC8879



Thesis Questions
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- What methods can established or newer 

cities use to become smart cities?

- How can the data collected by a smart city 

be used to better the lives of the urban 

inhabitants?

- How can computer modeling aid in overall 

wellness and accessibility of urban inhabitants?

- How can we ensure that the development of 

smart cities is inclusive and benefi cial for all 

residents?
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PERMIT NUMBER DATE OCCUPANT ADDRESS Permit TYPE

23892 1/1/2023 Wasabi/Poke Bowl 560 2 Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load = 81 PA

23904 1/1/2023 Wild Terra Cider and Brewery 6 12 St N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load = 80 PA

23001 1/1/2023 46 N Pints & Provisions 635 2 Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load 216 PA

23643 1/1/2023 Pixeled Brewing Co. 1100 NP Ave, Ste 101

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load 217 PA

23261 1/1/2023 Drunken Noodle 414 Broadway N

Occupant Load 

1st Floor 58

Rooftop 49 PA

23093 1/1/2023 Black Coffee & Waffle Bar 550 2 Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

OL=136 PA

23081 1/1/2023 BernBaum's 402 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

OL=90 PA

23189 1/1/2023 Cowboy Jacks 506 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load: 1st and 2nd Floor - 350

Outdoor patio - 106 PA

23075 1/1/2023 Beer and Fish Company 230 Roberts Aly N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load = 198 PA

23821 1/1/2023 Taco Shop 117 Broadway

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

OL  94 PA

23709 1/1/2023

Rough Cut Axe Throwing Bar (Rough 

Cut Social) 1100 NP Ave Suite 102

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load = 134 PA

23888 1/1/2023 Vinyl Taco 520 1 Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load = 77 PA

23795 1/1/2023 Stone Event Center 613 1 Ave N

Occupant load

1st Floor - 281

2nd Floor - 235 PA

23251 1/1/2023 District 64 64 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load =  1st Floor - 204  2nd Floor - 80 PA

23105 1/1/2023 Boss Pizza & Chicken 228 Broadway

Occupant Load

Upper Level - 116

Lower Level - 82 PA

23373 1/1/2023 Havoc House 222 Broadway N #200

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load - 193 PA

23480 1/1/2023 Little Brother 117 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load - 94 PA

23696 3/20/2023 Dempsey's expansion 222 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load = 120 PA

23944 7/19/2023 Mezzaluna 309 Roberts St N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Maximum Occupant Load - 99 PA

23948 8/7/2023 The Four & Four 404 4 Ave N, #203

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

OL - 209 PA

23719 1/1/2023 Sanctuary Events Center 670 4 Ave N

Occupant Load

Basement reception - 438

First floor events  center - 476 PA

23833 1/1/2023 Teddy's Eatery and Parlor 212 Broadway

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

OL-69 PA

23666 1/1/2023 Proof Artisan Distillers 414 4 Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load = 88 PA

23887 1/1/2023 VFW Club 607 2 Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load

Lower Level - 185

Main level - 179 PA

23094 1/1/2023 Blackbird Woodfire 206 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

OL  67 PA

23571 1/1/2023 No Bull 609 NP Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

OL=63 PA

23641 1/1/2023 Pho D'Licious 623 Northern Pacific Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load 66 (39 East dining, 27 West dining) PA

23653 8/9/2023 Pounds 6 Broadway N #100

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

OL - 104 PA
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23844 1/1/2023 The Toasted Frog 305 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

OL=120 PA

23708 1/1/2023 Rooter's Bar 107 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load=200 PA

23775 1/1/2023 Sons of Norway 722 2 Ave N

OL -

Lounge 61

Dining 121 PA

23646 1/1/2023 PLAINS ART MUSEUM 704 1 Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2015 Editon.

To store and use flammable or combustible Liquids as per Section 5701.4 IFC 2015 Editon. PA/FL/SP

23843 1/1/2023 The Northern 325 10 ST N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant load=265 upper, 150 lower PA

23756 1/1/2023 Sidestreet Bar and Grill 404 4 Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

OL - 314 PA

23914 1/1/2023 Wurst Bier Hall 630 1 Ave N - Suite 1

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load = 128 East Room

Occupant Load = 100 West Room PA

23339 1/1/2023 Fort Noks 52 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load=103 PA

23241 1/1/2023 Dempsey's Public House 226 Broadway N

Occupant Load:

Main Floor 209

Second Floor 258 PA

23091 1/1/2023 Bismarck Tavern 522 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load 104 PA

23297 1/1/2023 Fargo Civic Memorial Auditorium 207 4 ST N

To conduct hot work as per Section 3501.2 IFC 2021 Edition.

Civic Memorial Auditorium - 3337 PA

23276 1/1/2023 Empire Tavern 424 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load = 85 PA

23161 1/1/2023 CHUB'S PUB & PACKAGE PLACE 421 University Dr N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant load=185 PA

23320 1/1/2023 FARGO THEATER 314 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant load = 870 PA

23609 1/1/2023 OLD BROADWAY CORP 22 Broadway N

City Club = 310 OL

Grill          = 151 OL

Sports zone = 70 OL PA

23788 1/1/2023 Spicy Pie 322 Broadway N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant load=72 PA

23790 1/1/2023 Sports Bar Inc 619 Northern Pacific Ave N

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant load = 165 PA

23625 1/1/2023 Paradox Event Center 26 Roberts St N - Suite A-117

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant load = 120 PA

23837 1/1/2023 The Boiler Room 210 Broadway

To operate a place of assembly as per Section 105.5.39 IFC 2021 Edition.

Occupant Load = 280 PA

Renaissance Hall 200

Klai Hall 200

Barry Hall 150

First Lutheran Church 3000
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Fall Research: Moving Forward
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Four Main Challenges:

- Production Time

- Computational Limitations

- Accessible Information

- Zoning

Coding:

1. agent.moveToNearestAgent(parkingSpots);

2. if (agent.distanceTo(RobertsAlley)<=0) 

RobertsAlley.occupiedSpots++;

3. if ( regionClosedArea.isVisible() )

 agent.moveToNearestAgent(collection-

Parking1);

else 

 agent.moveToNearestAgent(collection-

Parking)
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Spring Research: Topics of Analysis
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Logic: Source Blocks
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In AnyLogic, blocks are used to defi ne where 

the pedestrian starts, moves, waits, and stays. 

The Source Block, for example, defi nes where 

the pedestrian begins in the simulation. They 

can start from a certain point of the map 

(building) or in a defi ned area (downtown 

area). In the Source Block, we can set 

parameters that defi ne how the pedestrian acts 

or moves, such as arrival rate and speed. 
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Logic: Structure
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Altogether, these blocks can be connected to 

simulate pedestrian movement. Additional 

coding is used to simulate pedestrian 

movement to the nearest destination.

2
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Logic: Structure
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Results: Conclusions
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By examining multiple pedestrian simulations, 

the model during simulation exhibits plenty of 

movement in the downtown area. In addition, 

these studies were documented through a 

dataset that could recored the pedestrians’ 

movement and travel distance. Through this 

data, diagrams can be created to dictate the 

 walkabilty or effi  ciency of the urban area. In 

this case, downtown Fargo meets expectations 

of a walkable urban environment while also 

providing accessible alternate means of

transportation.
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Results: Moving Forward
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Real world uses such as showing the distance 

to necessary or common building types are 

important to show the walkability of urban 

environments. While the models only simulate 

the downtown Fargo area, future models could 

perhaps simulate an entire city. This would 

result in a more advanced and accurate model. 

2
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Results: Simulation
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Using GIS integration with AnyLogic provided 

accurate locations and distances which helped 

with overall organization and effi  ciency. 

However, new city designs can still use this 

workfl ow, but sidewalks, roads, and buildings 

would have to be modeled from the ground up.
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Results: Accessibility of Amenities
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Results: Foot Travel
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Results - Alternate Means of Travel
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1 2

*Current results do not consider real world circumstances such as traffic congestions or waiting at intersections.  
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Results: Event-Based Foot Travel
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