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ABSTRACT 

The Bighorn Fire of 2020 burned 119,978 acres of the Santa Catalina Mountains 

and threatened urban interface five days into a forty-nine-day burn. Arizona’s Ready, 

Set, Go! emergency response evacuation plan was activated to ensure the safety of 

those residing within the danger zone of the wildfire. Evacuation zones were created 

specifically for this natural disaster which proved confusing for many residents 

attempting to determine their location in conjunction with the wildfire. This historical 

spatial analysis depicts the evacuation orders as they were initiated by the Pima County 

Office of Emergency Management. For each of the twenty-five Pima County evacuation 

orders initiated during the Bighorn Fire, ArcGIS Pro was used to map each zone by 

evacuation order and the correlating evacuation status (Ready, Set, Go!). The 

evacuation meeting point, as well as the animal sheltering location, have been digitized 

on each map displaying the distance between the evacuation zones and the meeting 

points. An ArcGIS StoryMap has been created to narrate the events of the Bighorn Fire. 

An interactive evacuation map was developed using ArcGIS Web App Builder. Users 

can enter their address and choose a point on the map to determine the distance, route, 

and length of time from their house to a safe point outside of the evacuation zones. This 

project will improve understanding of the events that occurred during this natural 

disaster and the emergency responses used to ensure the safety of citizens near the 

urban interface. Additionally, it can be used as a learning tool to improve wildfire 

evacuation communication with the community as well as community safety education.  

Keywords: Bighorn Fire, evacuation, Santa Catalina Mountains, safety education 
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ETHICS STATEMENT  

As the use of geographic information systems technology increases, it is critical 

that GIS professionals understand ethical responsibilities that must be met. There is an 

obligation to ensure that thorough, honest, and quality work is completed and shared as 

needed. Ethical challenges facing GIS include, but are not limited to, personal data 

anonymity, data manipulation, plagiarism, and data neutrality. Data anonymity is 

important, especially when using privileged information. This concern can be avoided by 

ensuring that proper confidentiality protocols are used to maintain anonymity. Intentional 

manipulation of data can falsify a study and create an inaccurate portrayal of data. All 

relevant data should be used and displayed to ensure that a clear depiction of data is 

presented. Plagiarism can easily be avoided by citing sources in a map’s metadata or 

directly on the map in a source box. Data neutrality is imperative when presenting data, 

as individual opinions will skew data representation. The job of the GIS professional is 

to present data in a clear and honest way while avoiding bias. Understanding ethical 

dilemmas in GIS prior to the start of a project will help prevent unintended mistakes. 

Ethical concerns were identified and considered prior to the start of this historical 

analysis. Decisions were made based on best practices and data needed to present the 

events of the Bighorn Fire as accurately as possible. Although the Bighorn Fire affected 

numerous counties in Arizona, it was decided that only activated evacuation zones 

within Pima County would be the focus of this study. This was due to procuring data 

from the Pima County Office of Emergency Management which maintains data specific 

to the county they serve. This decision does not alter the display of the wildfire growth 

on each evacuation map, nor does it affect the evacuation zones. Each map includes a 
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digitized polygon displaying the Bighorn Fire as it grew and became contained. These 

polygons were digitized due to fire shapefiles being unavailable. There is an ethical 

concern when data is estimated as it may be accidentally skewed. To avoid this, maps 

generated by the Pima County Office of Emergency Management were used as a 

reference guide in creating the wildfire polygons. A disclaimer explaining the shapefile 

data limitations was placed in the body of this paper. Plagiarism was avoided in this 

study with the use of proper citations throughout the paper, as well as sources listed in 

the metadata and on each evacuation map.  

 

CHAPTER 1 
INTRODUCTION 

Bighorn Fire Emergency 

       On June 5, 2020, lightning struck the Santa Catalina Mountains located in 

northern Tucson, Arizona. A combination of dry brush, severe drought, and high wind 

speeds permitted the naturally caused wildfire to burn quickly over a brief period of time. 

The fire burned for forty-nine days and scorched nearly 120,000 acres of mountainside. 

The threat of urban interface became a concern by day five when the wildfire spread 

from its ignition site just below Bighorn Mountain near Oro Valley toward the Catalina 

Foothills area near 1st Avenue and Alvernon Road, the area known as zone P2 in this 

study. As days passed, the fire continued to burn toward urban areas of Oro Valley and 

the Catalina Foothills neighborhood. The Pima County Office of Emergency 

Management initiated the Ready, Set, Go! evacuation plan for all areas within the 

danger zone of the Bighorn Fire.  
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The media portrayal of this natural disaster provided basic information regarding 

the incident. Details regarding the Bighorn fire, including The Forest Service 

notifications, were posted on social media platforms such as Twitter and Facebook. 

Those who did not utilize these platforms were exposed to superficial explanations of 

the wildfire and the evacuation orders reported by the local news. This study details the 

events of the wildfire and the emergency responses to the natural disaster.   

Ready, Set, Go! 

Arizona uses the Ready, Set, Go! evacuation plan, a three-step plan designed to 

prepare residents for evacuation if a hazard threatens the safety of the community. The 

evacuation plan is a nationwide emergency program developed by sheriffs in Arizona. 

The Ready phase of the evacuation plan encourages citizens to prepare for an 

evacuation. The Set phase of the evacuation plan informs residents that there is 

significant danger in their area, and they may need to evacuate their homes (Arizona 

Emergency Information Network, 2019). Residents in the Go phase are instructed to 

take shelter in a safe place outside of the evacuation zone. This could be a family 

member or friend’s house, or the evacuation meeting place designated by the Office of 

Emergency Management. 

       The Ready phase of the Ready, Set, Go! plan informs residents to prepare for an 

emergency. Preparation includes subscribing to an emergency notification system, 

making an evacuation plan and emergency kit for oneself and their family, staying 

connected to local news and social media for emergency updates, and checking with 

neighbors and friends to ensure they are preparing for potential evacuation. The 

Arizona Emergency Information Network (2019a) recommends Arizonans prepare for 
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potential emergencies by developing specific plans for themselves and their family. The 

network states there are five Ps of evacuation: people and pets, prescriptions, papers, 

personal needs, and priceless items. Arizonans should develop an emergency plan for 

all family members to follow and ensure it includes a safe meeting place if an 

evacuation is imminent.  

The network suggests creating kits prior to an emergency. Emergency kits 

should include the following: enough food and water for three days per person in a 

household, health supplies, medication, identification, device chargers, first aid kits, and 

clothing. Important paperwork including titles, birth certificates, and other hard copies 

should be included in the emergency kit. Priceless items such as photos, heirlooms, and 

irreplaceable items should be placed in the kit as well. If a resident owns pets or 

livestock, it is crucial to have a plan in place for their safety and care in the event of an 

emergency (Cal Fire, 2019). Be sure to know where animals can be sheltered if your 

home is in an evacuation zone. Pima County provides citizens with an emergency 

notification system called My Alerts. Residents can register for My Alerts at 

MyAlerts.pima.gov. This notification system works by pushing messages to devices 

based on zip code, regions, or streets. Users can add multiple addresses to receive 

alerts for their home, work, and family member’s homes (Arizona Emergency 

Information Network, 2019b). 

       The second step in the Ready, Set, Go! plan, Set, informs residents to be on 

alert of the danger in the area. Like the Ready status, Set recommends residents check 

local news and social media for updates, as well as the My Alerts system. Set reminds 

individuals within the evacuation zone to have emergency kits prepared and to decide 
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on a safe location outside of the evacuation zone to stay at until instructed to return 

home. Pet care should also be decided at this point. If residents are unable to care for 

their pets or livestock when evacuation is imminent, residents should be aware of 

animal sheltering locations. 

       The third evacuation status, Go, alerts residents that a life-threatening danger is 

in their area. When an evacuation zone is placed in Go, evacuation should occur 

immediately. Any instructions given by emergency personnel should be followed to 

ensure safety. 

Emergency Preparedness Education 

Disasters happen whether we are ready or not. Although it is the focus of 

government officials and emergency management to keep civilians safe in an 

emergency, there are actions residents can take to prepare themselves for a disaster. 

However, without proper emergency preparedness education, residents may not know 

how to remain safe in a disaster situation. The International Federation of Red Cross 

and Red Crescent Societies (IFRC) acknowledges the importance of environmental 

hazard public education in Public Awareness and Public Education for Disaster Risk 

Reduction: A Guide. The guide highlights the significance of community outreach and 

education regarding emergency planning and preparation. Public education approaches 

such as formal school-based interventions, informal education, and campaigns are 

outlined in the guide (International Federation of Red Cross and Red Crescent 

Societies, 2011). These options are explained in detail within the guide based on the 

community and the potential hazard. 
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Per the IFRC, wildfire evacuation plans should be a part of education in schools 

and childcare facilities. Schools were located within the Bighorn Fire evacuation zones, 

including Pusch Ridge Christian Academy, Immaculate Heart Elementary and Middle 

School and Desert Skies Childcare. The IFRC suggests school evacuation drills be a 

part of disaster planning. Childcare personnel must be knowledgeable in evacuation 

protocol and student-family reunification procedures in the event of an evacuation 

(International Federation of Red Cross and Red Crescent Societies, 2011). 

 
Figure 1-1. IFRC school and childcare evacuation guidelines (2011). 

 Informal education and campaigns provide large-scale public emergency 

education in the form of advertising, social media, publications, and websites. Per the 

IFRC (2011), campaigns work well when they are used repetitively and consistently 

prior to a disaster. Posters, flyers, and activity books are great ways to encourage 

informal learning. Additionally, publications are easy to hand out in person or distribute 

via mail. Public service announcements (PSA) can be relayed via television, radio, and 

YouTube and are an option for reaching large audiences quickly. 

The Ready Campaign is a national public service campaign dedicated to 

emergency and disaster preparation, mitigation, and response education for the public 

(Ready, 2021). The campaign suggests that residents prepare for wildfires by signing 

up for emergency alerts. The Federal Emergency Management Agency (FEMA) 
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provides an emergency notification app which pushes real-time alerts, safety tips, 

shelter locations, and emergency kit checklists. The FEMA app can be downloaded 

through Google Play or the Apple App Store (FEMA, 2022). Pima County also has a 

notification system called My Alerts which pushes emergency notifications to users in 

the event of an emergency in their region. In addition to emergency notifications, the 

Ready Campaign encourages creating a household emergency plan. This plan includes 

preparing an emergency kit and knowing evacuation zones and status throughout the 

emergency (Ready, 2022). 

This project aims to give a detailed account of the Bighorn wildfire by performing 

a historical analysis of the fire evacuation orders placed by the Pima County Office of 

Emergency Management. Each Bighorn Fire evacuation order for Pima County was 

used to create twenty-five evacuation maps displaying which evacuation zones were 

activated in response to the wildfire spread. The evacuation meeting point at Canyon 

del Oro High School and the small animal shelter located at Pima Animal Care Center 

were included in each map. This study depicts a time in Tucson’s history when the 

mountains were aflame and can be used as a steppingstone for future studies to 

determine whether evacuation planning, public communication, and public emergency 

preparedness education can be improved to provide the highest level of public safety.  

CHAPTER 2 
METHODS  

Fire season in Tucson begins in late spring and lasts through the summer 

months. Summer thunderstorms prior to monsoon season bring lightning but little 

downpour, leaving dry brush susceptible to fire brought on by lightning strike (Forest 
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Service, n.d.). The Coronado National Forest averages 150 fires annually with 69% of 

these fires originating from lightning. These naturally caused wildfires burn 9,000 acres 

of Coronado Forest each year (Forest Service, n.d.). The Bighorn fire burned the Santa 

Catalina Mountains, a range located within the Coronado National Forest in 

southeastern Arizona. The Santa Catalina Mountains extend from Sabino Canyon with 

an elevation of 2,724 ft. to the top of Mount Lemmon at 9,157 ft. The Bighorn Fire 

burned 119,978 acres; thirteen times the forest’s average annual acres burned, in 

roughly five weeks. These acres include areas of Sabino Canyon, Mount Lemmon, and 

Mount Bigelow. The study area for this project also includes portions of Pima County, 

Tucson affected by the Bighorn Fire evacuation orders, including the Catalina Foothills, 

Oro Valley, Golder Ranch, Catalina, and Redington.  

Figure 2-1 shows the overall methodology implemented throughout this study. A 

historical spatial analysis was performed using ArcGIS Pro to present the events of the 

Bighorn Fire per the evacuation orders initiated by the Pima County Office of 

Emergency Management. Each evacuation notification was mapped using evacuation 

shapefiles provided by Pima County Office of Emergency Management (Figure 2-2). 
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Figure 2-1. Flowchart of data retrieval and implementation in ArcGIS Pro and ArcGIS 
Online  
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Figure 2-2. Study area portion of Pima County, Arizona with Bighorn Fire evacuation 
zones highlighted. 

 
Evacuation zones on each map were displayed as they became activated during 

the Bighorn Fire. The evacuation status of each zone was represented using the colors 

green, yellow, and red to depict either Ready, Set, or Go status using the Symbology 

pane. The wildfire was presented as a digitized polygon which displayed the fire as it 

grew. The fire polygons were created using the Create Features tool and the Edit 

Vertices tool (Esri, n.d.). Containment lines were digitized to convey areas where 

firefighting personnel had contained the fire. Like the fire polygon, the contained lines 

were generated using the Create Features tool and the Edit Vertices tool. The 
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evacuation meeting point and the small animal evacuation shelter were digitized as well 

using the Create Feature Class tool and the Create Features tool. The completed map 

layers were uploaded to ArcGIS Web App Builder using the Share as a Web Layer tool 

where it was applied to develop an interactive evacuation map. This app allows 

residents to ascertain which zone their house lies within. Users can enter their address 

to determine the route, travel time, and distance from their house to a point outside of 

the evacuation zone.  

 This project will be presented via ArcGIS StoryMap. The StoryMap provides a 

narrative for each evacuation order and the correlating map. The Share as Web Layer 

was utilized to upload the map from ArcGIS Pro to ArcGIS online StoryMap. The field 

name for the fire polygons and contained lines had to be altered as an error was given 

stating an unsupported field cannot be used for authoring. This meant that the field 

needed to be modified in the property tab of the layer within the display tab. The display 

field was changed from Shape_Length to OBJECTID to avoid this error.  

It was determined that a cascade style StoryMap would be the best way to 

display the study results. A dynamic legend was used for the maps within the immersive 

sections of the StoryMap. To easily implement the dynamic legend, each of the three 

evacuation statuses had to be created for all Pima County zones. This allowed the 

developer to turn on layers of the map as the story progressed and change evacuation 

status as needed. The same was implemented for each Bighorn Fire polygon. The 

dynamic legend provided the option to hide a previous fire polygon and display the 

polygon appropriate for the evacuation order date. From there, the web layers were 
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published and made available in ArcGIS Online. This project was completed in fifteen 

weeks. 

 
Data  

Evacuation zone data for this project was provided by the Pima County Office of 

Emergency Management. The data was presented as a shapefile for each evacuation 

zone. These zones cover activated and future evacuation areas in Pima County and 

surrounding counties. This project focuses on the activated evacuation orders for zones 

in Pima County only. Although Pima County Emergency Management worked closely 

with surrounding counties including Graham County, Cochise County, and Pinal County, 

the evacuation orders for those areas were not obtained. Figure 2-3 shows all 

evacuation zones created in response to the Bighorn Fire. Figure 2-4 displays only the 

activated evacuation zones within Pima County, which will be the focus of this project. 

The zones located outside of the Pima County limits were removed using the Split tool. 

These zones were used to depict not only how quickly the fire grew, but how the Ready, 

Set, Go! evacuation plan was used to maintain the safety of Pima County residents.   
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Figure 2-3. Emergency Management Evacuation Zones for Bighorn Fire 
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Figure 2-4. Emergency Management Activated Evacuation Zones for Pima County  

 
Table 2-1. Emergency Management Evacuation Zones Tucson, Arizona 
Official name of data Set Evacuation Zones 
Year of publication and/or last 
update 

July 27, 2020 

Author and/or owner Pima County Office of Emergency Management 
Description Evacuation zones for Pima County and surrounding 

areas during the Bighorn Fire of 2020 
Coordinate system NAD 1983 HARN StatePlane Arizona Central FIPS 

0202 (Intl Feet) 
Type of geometry Polygons 
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 The Bighorn Fire polygon features were manually digitized as the shapefiles for 

the Bighorn Fire were not available. Maps of the Bighorn Fire throughout the active burn 

provided by the Pima County Office of Emergency Management were referenced to 

ensure proportionally accurate fire polygons. Visualizing the growth of the Bighorn Fire 

is important to this study as it shows how quickly an evacuation zone can shift from 

inactive to a Go status.  

The small animal shelter and the evacuation meeting point were both digitized 

using the Create Feature Class tool and the Create Feature tool. These two points are 

displayed on each map to provide a visual between the evacuation zones and the 

meeting points. This display may prove that multiple meeting points are needed for 

future evacuation plans. The small animal shelter did not shelter large animals, such as 

horses or livestock. There may be a need for a large animal shelter in the future as well.  

The parcel address data was downloaded from the City of Tucson Open Data 

website. The data was clipped using the Pairwise Clip tool to display only the parcels 

that fall within the Pima County evacuation zones. Figure 2-5 shows the parcels within 

the zones. As the project progresses, it may be found that some zones do not have 

houses located within them. 
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Figure 2-5. Parcel Addresses within the Pima County evacuation zones during the 
Bighorn Fire of 2020 

 
Table 2-2. Metadata for Parcel Addresses 
Official name of data Set Parcel Addresses 
Year of publication and/or last 
update 

October 18, 2021 

Author and/or owner City of Tucson Open Data 
URL or FTP address of the 
repository 

https://gisdata.tucsonaz.gov/dataSets/parcel-
addresses/explore 

Description Individual housing parcels in Tucson, Arizona 
Coordinate system NAD 1983 HARN StatePlane Arizona Central FIPS 

0202 (Intl Feet) 
Type of geometry Points 
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The street network data was also downloaded from the City of Tucson Open 

Data site. Figure 2-6 shows that the street network data was left unclipped as streets 

outside the evacuation zones need to be seen for the study to determine evacuation 

options. This dataset was used in the interactive evacuation map. 

 

Figure 2-6. Streets within the Pima County evacuation zone for the Bighorn Fire 2020 

 
Table 2-3. Metadata for Street Network in Tucson, Arizona 
Official name of data Set Street Network  
Year of publication and/or last 
update 

November 15, 2021 

Author and/or owner City of Tucson Open Data 
URL or FTP address of the 
repository 

https://gisdata.tucsonaz.gov/dataSets/street-
network/explore 

Description Major street networks in Tucson, Arizona 
Coordinate system NAD 1983 HARN StatePlane Arizona Central FIPS 

0202 (Intl Feet) 
Type of geometry Lines 



 

26 

An ArcGIS StoryMap was created to narrate the events of the Bighorn Fire. A 

description of the specific evacuation order notification accompanies each map. Images 

of the Bighorn Fire were used to convey the intensity of the burn. An interactive 

evacuation map was developed using ArcGIS Web App Builder. Users will be able to 

enter their address and choose a point on the map to determine the route, travel time,  

and distance from their house to a safe place outside of the evacuation zones.  

This project aims to improve understanding of the events that occurred during the 

Bighorn Fire and the emergency responses used to ensure the safety of citizens within 

the urban interface. Additionally, the analysis can be used as a learning tool to improve 

wildfire evacuation communication with the community as well as community safety 

education. 

 
CHAPTER 3 
RESULTS 

 The spatial analysis of each evacuation order as initiated by the Pima County 

Office of Emergency Management created a portrayal of the Bighorn Fire as it occurred. 

The fire began on June 5, 2020, after the Santa Catalina Mountain was struck by 

lightning. Firefighting began quickly on June 6, with DC-10 air tankers releasing 

thousands of gallons of fire retardant along Pusch Ridge (Brean, 2021). Catalina State 

Park and Santa Catalina trails were closed to the public and “No Drone Zones” were 

placed around the wildfire to prevent accidental interference during firefighting.  

By June 10, evacuation orders were initiated and placed in a Set status for zones 

P2 Upper and P2 Lower located between 1st Avenue and Alvernon Road (Figure A-1). 

Meanwhile, Chinook helicopters were flown to Rose Canyon Lake near Mount Lemmon 
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to collect water which was dropped above the fire near Finger Rock Canyon (Brean, 

2021). Per the Forest Service (2020), 391 emergency personnel were working to 

contain the fire, including hotshot crews, hand crews, engines, and water tenders. The 

zone P2 Upper was upgraded to Go status on June 11 (Figure A-2). As the day 

progressed, zones OV1, OV2, P1 Upper, P1 Lower, P3 Upper, P3 Lower, P4 Upper, 

and P4 Lower were activated to Set status (Figure A-3). The zones OV1 and OV2 are in 

Oro Valley and P1 is the zone specific to the Tucson Foothills. Zones P3 and P4 span 

from Sabino Canyon Road to Alvernon Road. 

 On June 12, the Bighorn Fire spread in the northern area of the Catalina 

Mountains, threatening urban interface along zone N1 Lower located along Sutherland 

Trail and Rollins Road near Golder Ranch. Zone P2 Upper was downgraded to a Set 

status (Figure A-4) while zone N1 Lower was activated and set to Go as seen in Figure 

A-5. Residents in this area were urged to evacuate immediately and received 

evacuation notifications via email, text, and phone calls. Later that day, zone N1 Upper, 

near Hawser and Lago del Oro Parkway in Golder Ranch, was activated and placed in 

Set status as shown in Figure A-6. Emergency responders continued to drop red fire 

retardant and water on the Santa Catalina Mountains throughout the day and overnight 

while weather temperatures were cool. Their hard work proved beneficial as a portion of 

the fire was contained along zone OV2 (Brean, 2021). The black line on Figure A-6 

shows the contained area on the southwest side of the fire. At this point, 11,500 acres 

of the Santa Catalina Mountains have burned, and eleven percent of the fire had been 

contained. 
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 By the morning of June 14, 2020, the Bighorn Fire had spread northeast to 

Mount Lemmon and Mount Bigelow. Southwest wind speeds up to 30 mph exacerbated 

the wildfire, as the fire grew stronger near Pusch Ridge and Romero Canyon. Zone E2 

was activated and placed in Set status as seen in Figure A-7. As the day progressed, 

zone N1 Lower was downgraded to Set. Figure A-8 shows growth of the contained line 

as twenty-two percent of the wildfire has been contained. The Pima County Sheriff’s 

Department closed road access to Mount Lemmon on Catalina Highway to the public.  

On June 16, the fire grew on Mount Lemmon, causing E2 Upper to be upgraded 

to Go (Figure A-9).  Later that day, the fire merged toward the lower area of Mount 

Lemmon and Willow Canyon, activating zone E3 which was placed on a Set status 

(Figure A-10). DC-10 air tankers continued to drop fire retardant west of Mount Lemmon 

along Samaniego Ridge (Brean, 2021). Evening and night burnout operations were 

implemented to contain the fire near Romero Pass. At this point, the fire was thirty 

percent contained with 15,805 acres burned.  

 As the wildfire continued to be contained in the western area near Oro Valley, 

zones OV1, OV2, and P1 were downgraded to a Ready status (Figure A-11). By June 

18, zone E3 was upgraded to Go status as the Bighorn Fire spread on Mount Lemmon 

due to strong winds and heat. Figure A-12 shows the fire crossing zone E2, while the 

southern portion of the fire was being contained.  

 Between the dates June 18 and June 26, the evacuation orders were specific to 

zones outside of Pima County. As stated earlier in this paper, activated evacuation 

zones within Pima County limits were the only orders represented in the project figures. 

Per the Incident Management Team (2020) update for June 19, although wind speeds 
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decreased, the heat and low levels of humidity permitted the wildfire to spread to the 

community of Oracle near Peppersauce. By June 20, twenty-one percent of the fire had 

been contained, with 42,798 acres burned. Fire crews continued to fight the flames 

using air operations, containment lines, and burnout operations. Unfortunately, the fire 

continued to burn steadily due to dry heat. Updates from the Northern Rockies Incident 

Management Team (2020) state helicopter bucket drops around Mount Lemmon, 

Summerhaven, and Willow Canyon were completed on June 23. By the morning of 

June 24, 75,574 acres had burned, and thirty-three percent of the fire had been 

contained.  

On June 26, most of the southern region of the wildfire had been contained, 

allowing zones within the Foothills area, P2 Upper, P2 Lower, P3 Upper, and P3 Lower, 

to be downgraded to Ready status. Figure A-13 shows the contained line on the 

western portion of the fire, as well as the northern area in Pinal County and 

northeastern area in Pima County. While the Foothills area felt relief from the burn, the 

Eastern Catalina Mountains were threatened by the fire, causing zone P11 to be 

activated and set to Go status (Figure A-14). This area near Redington does not have 

many pacels, but when the Go status was activated, those residing in zone P11 were 

asked to evacuate quickly as Redington Road and Cascabel Road are the only paved 

roads leading out of the Redington area (Figure 3-1). If the flames spread to the roads, 

residents may have a difficult time evacuating safely. Shortly after P11 was activated, 

zone P12 located east of zone P11 was activated and placed in Set status (Figure A-

15). The following day, zone P12 was upgraded to Go as the Bighorn Fire continued to 
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spread across zone P11 (Figure A-16). Wind speeds on June 26 and June 27 ranged 

between 10-20 mph with gusts moving south and southwest at 30 mph.  

 

Figure 3-1. Reference map of Pima County streets, parcels within the evacuation zones, 
and the Pima County activated evacuation zones. 
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 As the contained line increased across the western and southern regions of the 

fire on the 28th of June, zones N1 Lower and N1 Upper in Catalina were downgraded to 

Ready, as were P4 Upper and P4 Lower near Ventana Canyon (Figure A-17). 

Meanwhile, the fire continued to burn the southeastern area near Redington. Wind 

gusts moving southwest at 35 mph increased the growth of the flames. Zone P9, 

located in the southeastern Catalina Mountains was activated and set to Go status 

(Figure A-18). According to the parcel address points, there are no parcels in this zone. 

The same day, zone P10 was activated and placed in Set status. Based on the parcel 

address points, there is one house located in the P10 zone. Figure 3-1 shows that 

Redington Road is the only road out of this zone. At this point, the fire was forty percent 

contained with 95,225 acres burned.  

 June 29 brought wind gusts up to 54 mph on Radio Ridge on Mount Lemmon. 

Dozer lines were dug around the radio towers to protect the structure from flames. 

Helicopters were grounded due to extreme wind gusts. On June 30, the eastern portion 

of P10, labeled P10 E on Figure A-20 legend, was set to Go. Zone P10 E is the zone 

near Redington Road where one parcel exists. At this point, the wildfire was forty-five 

percent contained with 114,991 acres burned.  

Relief came to the northeastern Catalina Mountains on July 2, when a large 

portion of the fire was contained. This allowed zones P9, P11, and P12 to be 

downgraded to a Set status (Figure A-21). As the day progressed, zone P10 near 

Redington Road was downgraded to Ready (Figure A-22). Cloud coverage and rain 

kept the mountain temperatures between 70-78 degrees. Contained areas continued to 

improve with the use of helicopter bucket drops. Ground crews worked to mop up, or 
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remove burning/burned material along control lines, to prevent further spread. By July 4, 

the southeastern portion of the wildfire laying within zones P9, P11, and P12 were 

contained allowing the three zones to be downgraded to Ready (Figure A-23). By the 

morning of July 5, the Bighorn Fire was seventy-five percent contained with 118,897 

acres burned. Air operations were used to control flames around Willow Canyon.  

 Mount Lemmon, Mount Bigelow, and Willow Canyon finally experienced 

remission from the flames on July 7. Figure A-24 shows most of the fire surrounding 

zones E2 and E3 had been contained, allowing the two zones to be downgraded to a 

Set status. Throughout the next few weeks, fire personnel worked to rehabilitate 

contained areas by removing vegetation and brush. Hotshot crews were active in 

Summerhaven to monitor flame activity (Incident Management Team Southwest Area, 

2020). By July 12, the burn slowed leaving 119,250 acres burned with ninety-two 

percent containment. Thunderstorms and rain helped to decelerate the flame growth.  

The last Incident Management update report available on the Bighorn Fire 

Facebook page was Sunday, July 12. Although the Bighorn Fire was 100% contained 

on July 23, the Pima County Office of Emergency Management orders did not 

downgrade zones E2 and E3 to a Ready evacuation status until July 27, 2020 (Figure 

A-25). 

Table 4-1 shows the number of parcels, or houses, per each evacuation zone in 

Pima County. Additionally, it provides an estimated travel time from the farthest point of 

the zone to the evacuation meeting point at Canyon del Oro High School. These travel 

times were calculated using the Directions widget in the Interactive Evacuation Map. 

There are a total of 10,220 parcels within the combined activated evacuation zones in 
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Pima County based on the 2021 data from the City of Tucson. This data can be used to 

determine whether an additional evacuation meeting point should be implemented in the 

future for Pima County.  

Table 4-1. Number of parcels per evacuation zone and longest travel time to evacuation 
meeting point 

Zones Number of Parcels Longest travel time to meeting 
point  

E2 916 1 hour 29 minutes 

E3 90 1 hour 12 minutes 

N1 Upper 294 25 minutes 

N1 Lower 69 23 minutes 

OV1 639 10 minutes 

OV2 1,329 8 minutes 

P1 Upper 335 20 minutes 

P1 Lower 675 18 minutes 

P2 Upper 287 21 minutes 

P2 Lower 769 21 minutes 

P3 Upper 221 30 minutes 

P3 Lower 305 22 minutes 

P4 Upper 103 30 minutes 

P4 Lower 126 27 minutes 

P9 0 1 hour 4 minutes 

P10 W 0 58 minutes 

P10 E 1 1 hours 57 minutes 

P11 2 1 hour 4 minutes 

P12 47 1 hour 13 minutes  
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CHAPTER 4 
CONCLUSION 

This study was developed to examine the evacuation orders implemented during 

the Bighorn Fire of 2020. This was completed by producing a GIS historical analysis 

using ArcGIS Pro. The results of the historical analysis were used to create a StoryMap 

depicting each evacuation order along with a brief narrative of the events during the 

wildfire. Lastly, the Interactive Evacuation Map was developed using ArcGIS Web App 

Builder. This interactive map allows users to enter their home address to determine 

which evacuation zone they reside, as well as the route, distance, and travel time from 

their house to a safe area outside the evacuation zone.  

This project can be used to improve understanding of the Bighorn Fire and the 

emergency response planning administered to maintain the safety of residents in Pima 

County. In addition, the project results can be applied as a learning tool to improve 

emergency response and emergency management communication with the community, 

as well as public safety education planning. 

Based on the results of the study, improvements could be made to further the 

safety of Pima County residents in the event of a future wildfire on the Santa Catalina 

Mountains. The evacuation meeting point located at Canyon del Oro High School is a 

short driving distance for those located in the Oro Valley and Foothills area. However, 

for residents in Redington and Mount Lemmon, travel time is estimated up to 1 hour and 

30 minutes from those zones to the meeting point. Additional research regarding the 

number of residents who utilized the evacuation meeting point, as well as their parcel 

location could help emergency management determine whether and where additional 

meeting points are needed.  
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The small animal shelter was available for those who were evacuated from their 

homes and needed a safe place for their pets. However, residents who own large 

animals and livestock did not have a shelter available for their large animals. Data 

regarding the number of residents with livestock within a certain radius of the Santa 

Catalina Mountains may allow the Pima County Office of Emergency Management to 

determine whether a large animal shelter is necessary in future evacuation planning.  

Emergency preparedness education including wildfire prevention, response, and 

mitigation for residents of Pima County would improve public safety prior to, during, and 

after a fire. Emergency Management, along with the sheriff’s department and the Forest 

Service could broadcast PSAs on television and radio stations to educate the public 

during wildfire season. The PSAs should include emergency notification websites, 

where to find daily disaster updates, and emergency kit supply lists. In addition to the 

PSA, information pamphlets can be sent via mail and email to Pima County residents 

containing similar information. In the event of a natural disaster, these media options 

can be used to explain evacuation zones and refresh residents on the Ready, Set, Go! 

evacuation plan used by the state of Arizona.  

Arizonans who were not enrolled in social media platforms were dependent on 

local news sources for Bighorn Fire updates. The static maps used by many news 

media, including Tucson Weekly, were basic and did not display the evacuation zones 

as accurately as the Pima County Office of Emergency Management maps (Gardner, 

2020). News media could use the Interactive Evacuation Map to inform people of the 

exact zone locations and the evacuation status. The interactive map could be used on 

news broadcasts as well as online news resources.  
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Future studies concerning the Bighorn Fire may consider surveying the number of 

people who were registered for the My Alerts or FEMA app. This may help determine 

the amount of community education outreach, as well as the areas of Pima County that 

would most benefit from emergency preparedness education. Asking residents whether 

they have an evacuation plan and go kits for each member of the family will help 

determine how many residents are prepared for an emergency. In the words of the 

Pima County Office of Emergency Management, “don’t wait for wildfires to start, prepare 

and be aware.” 
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APPENDIX  

 

Figure A-1. Bighorn Fire Evacuation Map 6/10/2020 
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Figure A-2. Bighorn Fire Evacuation Map 6/11/2020A 
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Figure A-3. Bighorn Fire Evacuation Map 6/11/2020B  
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Figure A-4. Bighorn Fire Evacuation Map 6/12/2020A 
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Figure A-5. Bighorn Fire Evacuation Map 6/12/2020B 
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Figure A-6. Bighorn Fire Evacuation Map 6/12/2020C 
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Figure A-7. Bighorn Fire Evacuation Map 6/14/2020A 
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Figure A-8. Bighorn Fire Evacuation Map 6/14/2020B 
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Figure A-9. Bighorn Fire Evacuation Map 6/16/2020A    
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Figure A-10. Bighorn Fire Evacuation Map 6/16/2020B  
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Figure A-11. Bighorn Fire Evacuation Map 6/17/2020 
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Figure A-12. Bighorn Fire Evacuation Map 6/18/2020 
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Figure A-13. Bighorn Fire Evacuation Map 6/26/2020A  
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Figure A-14. Bighorn Fire Evacuation Map 6/26/2020B  
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Figure A-15. Bighorn Fire Evacuation Map 6/26/2020C  

 
 
 



 

54 

 
Figure A-16. Bighorn Fire Evacuation Map 6/27/2020  
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Figure A-17. Bighorn Fire Evacuation Map 6/28/2020A 

 



 

56 

 
 
Figure A-18. Bighorn Fire Evacuation Map 6/28/2020B 
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Figure A-19. Bighorn Fire Evacuation Map 6/28/2020C 
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Figure A-20. Bighorn Fire Evacuation Map 6/30/2020  
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Figure A-21. Bighorn Fire Evacuation Map 7/2/2020A 
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Figure A-22. Bighorn Fire Evacuation Map 7/2/2020B 
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Figure A-23. Bighorn Fire Evacuation Map 7/4/2020 
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Figure A-24. Bighorn Fire Evacuation Map 7/7/2020 
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Figure A-25. Bighorn Fire Evacuation Map 7/27/2020 
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