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Abstract

A wildfi re spread rapidly through the Point 
Reyes National Seashore in the fall of 1995, 
burning over 12,000 acres. At the height of the 
fi re suppression campaign, 2,164 personnel, 
including 74 handcrews, 27 bulldozers, 7 air 
tankers, 7 helicopters and 196 fi re engines, were 
involved. During and immediately following 
the fi re, Geographic Information Systems (GIS) 
and Global Positioning Systems (GPS) were 
utilized to monitor the daily/hourly spread of 
the fi re, measure fi re sup pres sion actions, as-
sess damage to natural resources, and evaluate 
damage to adjacent homes in the wildland/
urban interface. Examples of GIS/GPS data 
layers created included fi re intensity, bull doz er 
lines, and fi re perimeter over time. Within two 
weeks, with the aid of GIS, a team of spe cial ists 
were able to make a comprehensive assessment 
of the fi re impacts and recommend specifi c 
actions to the park service for short and long 
term res to ra tion and rehabilitation.

Introduction

Many land management agencies such as the 
National Park Service (NPS), have some type 
of Geographical Information System (GIS) 
and Global Positioning System (GPS). In the 
fall of 1995, a wildfi re occurred on the at Point 
Reyes National Seashore, California, and dur-
ing this emer gen cy, GIS/GPS was utilized to 
monitor the daily spread of the fi re, measure 
fi re suppression actions, and to assess dam-
age to structures and to natural and cultural 
resources. Additionally, as part of the NPS fi re 
recovery eff ort, several studies were initiated to 
evaluate fi re and fi re sup pres sion eff ects on the 
ecological integrity of communities within and 
adjacent to the burn area. GIS/GPS will help 
to monitor treatments and eff ected resources 

to determine the effi  cacy of mea sures taken 
to mitigate suppression and rehabilitation 
actions. GIS was a signifi cant tool for integrat-
ing the data layers in a form that enabled the 
park to measure, mon i tor, and map several 
data themes simultaneously, providing a more 
comprehensive understanding of the eff ects of 
the fi re. GIS, for example, will and has aided 
in com par ing vegetation pre- and post-fi re, 
georeferencing noxious weeds for removal, 
and georeferencing permanent vegetation plots 
and photo points.  With a more complete base 
of information, the park can conceive of and 
initiate more ecologically sound mitigation 
projects. 

Objectives of this paper are to describe the 
application of GIS during a wildfi re in a 
wildland/urban interface; to demonstrate the 
application of GIS to assess fi re, fi re eff ects and 
rehabilitation methods; and to recommend 
how land managers might better prepare for an 
emergency.

The Setting

Point Reyes National Seashore is located in 
Marin County, California, approximately 
40 miles northwest of San Francisco. It was 
established by Congress on September 13, 1962 
“to save and preserve, for the purpose of public 
recreation, benefi t, and inspiration, a portion 
of the diminishing seashore of the United 
States that remains un de vel oped” (PL 87-657). 
The Wilderness Act of 1976 (P.L. 95-544) es-
tablished 25,370 acres of wilderness and 8,003 
acres of potential wilderness in the Point Reyes 
National Seashore, thereby adding special 
protection. Today, nearly half of the Seashore is 
included in the National Wilderness Preserva-
tion System. Encompassing 71,046 acres of 
coastal dunes and prairies, marine terraces, 
coastal scrub and for ests, this geologically 
unique peninsula has appropriately been called 
an “Island in Time”.   

Point Reyes National Seashore shares boundar-
ies with many entities. Marine boundaries are 
shared with the Gulf of the Farallones National 
Marine Sanctuary; ter res tri al boundaries are 
shared with Golden Gate National Recreation 
Area (another National Park), Tomales Bay 
State Park, The Nature Conservancy, and 
many private land owners. In 1988, UNESCO?s 

Interactive Application of GIS During the Vision 
Wildfi re at Point Reyes National Seashore



90 Vision Fire - Lessons Learned from the 1995 fi re

Man in the Biosphere program designated the 
Central California Coast Biosphere Reserve 
(CCCBR) under the Internal Biosphere Pro-
gram; CCCBR includes the entire Seashore, 
the Golden Gate National Recreation Area 
and other public lands in the region. Much of 
the eastern border of the park is shared with 
private landowners, many of which have large 
homes on multi-acre parcels. Within the park 
bound aries, there are several dairy and cattle 
ranches which have con tin ued operation after 
park ac qui si tion.     

The Mediterranean climate produces heavy 
summer fog and mod er ate winter rains (aver-
age of 30 in/year).  Fall tends to be hot and dry 
and is the period of high est fi re danger when 
veg e ta tion is desiccated. The year-round am-
 bi ent temperatures are mod er ate, around 55oC; 
the diff  er ence in the monthly temperatures is 
only around 6.5oC. 

The Vision Fire

The wildfi re at Point Reyes was the most 
devastating wildfi re in sixty years with more 
than 12,000 acres of state, federal and private 
lands burned. The wildfi re was aptly named 
the Vision Fire after the site of ignition (Mt. 
Vision); however, the lessons learned from this 
fi re also provided tremendous insights into fi re 
management. The fi re began in an illegal camp-
ground on State Park lands, and propelled by 
hot, dry 50 mph winds, spread rapidly through 
several decadent vegetation communities from 
the Bishop pine/Douglas fi r along the Inverness 
Ridge to sand dunes along the Pacifi c Ocean. 

The rate of spread of the fi re reached 3,100 
acres per hour.

By the third day, the fi re had consumed 12,040 
acres from mountain ridges to the sea, including 
45 privately owned homes in the wildland/urban 
interface. Although news agencies reported that 
20% of the fi re was contained on the second 
day, a discerning eye could easily distinguish 
from a map of the fi re that the 25% contain-
ment represented the Pacifi c Ocean. The fi re 
continued to fl are up over the next 10 days, 
re-threatening homes along the park boundary. 
Not until October 16, 12 days after ig ni tion, was 
the fi re declared controlled. Over 95% of the 
fi re burned within the Point Reyes National 
Seashore. Within the Seashore the Vision Fire 
burned a total of 11,410 acres, representing 25% 
of the park’s designated wilderness.    

At the height of the fi re suppression campaign, 
2,164 personnel including 74 hand crews, 27 
bulldozers, 7 air tankers, 7 helicopters and 196 
fi re engines, were involved. Park Headquarters 
were converted into a self-contained city 
overnight with personnel from several agencies 
(NPS, California Department of Forestry, U.S. 
Forest Ser vice, California Department of Cor-
rections, California State Parks, U.S. Weather 
Service, Bureau of Indian Aff airs, and fi re de-
partments extending from northern and central 
California) and organizations (Salvation Army, 
American Red Cross, etc.) forming an encamp-
ment on park lands.  

Shortly after the fi re began, the superintendent 
of Point Reyes National Seashore called in 

Firefi ghters walking through the 
smoke-fi lled landscape.

Morning PIO briefi ng with GIS-
generated map.
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a team of experts from the Department of 
Interior, the Burn Area Emergency Rehabilita-
tion (BAER) team. This team is composed 
of multi-agency, multi-disciplined resource 
spe cial ists that are assembled to assess fi re 
damage, fi re suppression eff ects and prepare 
mit i ga tion mea sures. The BAER team was 
made up of resource specialists with expertise 
in plants, animals, soils, water resources, 
cultural resources, structures, roads and trails 
from agencies including the U.S. Forest Service, 
National Park Service, U.S. Fish and Wild life 
Ser vice, U.S. Bureau of Land Man age ment, and 
Bureau of Indian Aff airs. Al though not specifi -
cally designated, a major component of the 
team was GIS related. 

The primary task of the BAER team was to 
produce a report documenting the fi re and 
fi re suppression eff ects on the park and to 
make recommendations for mitigation and 
management; they were charged to complete 
the task within two weeks of fi re containment. 
The report noted that there were extraordi-
nary changes in the physical, chemical and 
biological status of  park natural resources. 
Vegetation resources were impacted by varying 
degrees as burn intensities varied across the 
landscape, and these burn intensities in turn 
have the potential to infl uence the recovery 
of the ecosystems.  Many areas within the fi re 
perimeter were burned at high and severe burn 
intensities. Approximately 11% of the fi re area 
was impacted by high intensity fi re, 19% by 
moderately intense fi re and 70% burned with 

low intensities. The plant communities within 
the fi re area include marshland, coastal prairie, 
coastal grass lands, riparian, coastal dune, 
northern coastal scrub, bishop pine forest, and 
Douglas fi r forest. Each of these communi-
ties has associated species that are unique to 
California and to the world.  Within the burn 
perimeter, many species of plants (23), mam-
mals (8), birds (24), insects (8), amphibians (4), 
reptiles (2) and fi sh (4) are sensitive or endemic 
to the park.  Several species have special recog-
nition under the U.S. Endangered Species Act 
and the California Endangered Species Act.

A number of plant communities and associa-
tions received burning at very high to severe in-
tensities including Bishop pine forests, coastal 
scrub, northern coastal prairie and some 
Douglas fi r forests. Many of these plant com-
munities occur on steep slopes exceeding 60 
percent. Soil associations within the burn are 
highly prone to erosion and are hydrophobic 
following exposure to moderate to intense fi re. 
Erosion potential is very high in some region 
within the burn area due to this com bi na tion of 
factors and to locally high rainfall (14 in./mo.).

Fire suppression actions associated with con-
taining and controlling the Vision Fire relied 
heavily upon direct and indirect mechanized 
bulldozer fi reline construction. Bulldozer line 
construction totaling 23 miles of line occurred 
primarily within the wilderness; much of the 
dozer line con struc tion occurred in the upper 
reaches of watersheds with impacts to existing 

Su per in ten dent Don Neubacher 
using GIS-produced maps for 
morning briefi  ngs.
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trails with direct line construction on ex-
tremely steep and unstable slopes. Mechanized 
dozer lines in some areas traversed locations of 
known noxious weeds and increased the po-
tential for spread of these species. Downslope 
of the line construction activities are numerous 
watersheds, riparian areas, wetlands and 
estuaries.

Both the fi re and the fi re suppression eff orts 
exposed many cultural resources; Native 
American midden sites were uncovered, as well 
as historical ranch dump sites dating back to 
the turn of the century. In addition to the 45 
structures destroyed by the fi re, tens of tele-
phone poles were damaged and an estimated 
2,000 hazardous trees posed a risk to park 
visitors along roads and trails.

GIS Support

During and immediately following the Vision 
fi re, GIS was utilized to map and monitor the 
hourly/daily spread of the fi re, measure fi re 
suppression actions, assess damage to natural 
resources, and evaluate damage to adjacent 
homes in the wildland/urban interface. These 
tasks were possible, though, only through the 
eff orts of many personnel and the generous 
support of state and federal agencies, private 
organizations and vendors. Point Reyes 
National Seashore, like many parks, had a 
fl edgling GIS program with some equipment 
in place and was in the process of upgrad-
ing and moving to new quarters when the 
fi re occurred. Fortunately, within only a 12 
hours of fi re ignition, the California Offi  ce of 
Emergency Services dispatched a strike team 
of GIS specialists to aid in fi re analysis. This 

team was a self-contained unit including four 
specialists and hardware and software capable 
of as sess ing the spread of the fi re.  Upon this 
foundation, a fully op er a tion al GIS lab was 
in place within two days of fi re ignition. The 
GIS lab extended through three offi  ces and 
connecting hall ways. Cables snaked through 
offi  ces net work ing hardware between GIS 
platforms.  

At the height of the operation, hardware 
consisted of two Sun Microsystems UNIX 
based work sta tions (with Arc/Info and ArcView 
software), two DOS based personal computers 
(one with PC ARC/INFO and the other with 
MapInfo), two laptop com put ers, two Hewlett 
Packard HP650C Designjet printers, a digitizer 
and various smaller printers.  During the fi re ef-
fort, the GIS team consumed fi ve rolls of plotter 
paper, four color car tridg es, several reams of 
paper and tens of diskettes.

A collection of people with special skills in 
computer sys tems administration GPS, and GIS 
from NPS (Regional Field Offi  ce and Golden 
Gate National Recreation Area); the University 
of California, Berkeley; the California State 
Lands Commission; and a member the Depart-
ment’s BAER team rotated through the GIS lab 
and provided services to keep the op er a tion 
running smoothly, 24 hours per day. Addition-
ally, one person acted as a liaison be tween the 
GIS lab and the outside world, helping to inter-
pret the needs of the ‘cus tom ers’ and what the 
lab could pro duce. The language of users and 
producers oftentimes necessitated translation 
because many disciplines (geology, hydrology, 
ecology, computer science, etc.) were combined 
into the GIS. At one point late at night, a fi re 

Reviewing fi re progression to 
develop strategy.

Figure 1 (opposite page)

An example of the maps given to 
fi refi ghters every morning. 

Mapping variation in fi re intensity 
preserved valuable data.



Interactive Application of GIS  93



94 Vision Fire - Lessons Learned from the 1995 fi re

fi ghter asked to fi nd the ‘gif illuminators’; after 
some mental gyrations and clarifi cation, we 
determined that he was looking for the GIS lab 
and we came to call ourselves from thence forth 
the ‘gif illuminators’.

GIS Products

Map ‘users’ ultimately defi ned the products 
generated; however, the demand for and the so-
 phis ti ca tion of products evolved over time as us-
ers perceived the value and capability of the GIS 
output. Users included decision-makers from 
all disciplines, fi re fi ghters, public in for ma tion 
offi  cers, BAER team members, researchers from 
universities, and the general public. 

Initially, the most critical information required 
from the GIS lab was the fi re perimeter. Twice 
per day, a helicopter with a GPS unit on 
board fl ew the fi re perimeter, and a map was 
promptly pro duced for the fi re fi ghters (Figure 
1). Another critical datalayer was the location 
and condition of structures destroyed by the 
fi re. The California De part ment of For est ry, 
Marin Coun ty Fire and NPS per son nel sur-
veyed homes in the burn area with GPS units 
(Trimble Navigation, Lt. ProXL and Basic Plus) 
and collected data on the con di tion and loca-
tion of struc tures. Within four days of the fi re 
ig ni tion, and while the fi re was still burning, 
these data were con vert ed to a GIS datalayer 
and overlayed with a county parcel map to 
identify the owners of the structures.

Data were also gathered using GPS on location 
of hand lines, bulldozer lines, roads, trails, fi re 
suppression eff ects, noxious weeds, vegetation 
plots, photo points, and survey points. GIS 
was then used for mapping, measuring, and 
mon i tor ing post-fi re analysis of burn eff ects 
and re ha bil i ta tion prescriptions. Examples 
of preliminary products generated include 
generalized location and identifi cation of high 
to moderate burn intensity zones (Figure 2), of 
fi re suppression measures (Figure 3), of cultural 
resources in relation to bulldozer lines, and of 
threatened and endangered species in relation 
to fi re sup pres sion actions.  As users perceived 
the ability of GIS to measure and calculate in-
 for ma tion, they requested reports on acreage’s, 
linear distances, etc.

The park had several existing datalayers includ-
ing soils, DLGs, DEMs and a few U.S. Geologi-
cal Survey orthophoto quads; however, crucial, 
missing datalayer was a digital vegetation map. 
A recent Landsat TM image was available but it 
was not ground truthed and could only be used 
for general reference.  Instead, a vegetation map 

was created using the U.S. National Resource 
Conservation Services (NRCS) digital soils 
map and cross-walking this information with 
the associated vegetation types. This proved 
surprisingly useful for some of the analyses with 
some adjustment based on spot checking with 
aerial photos.   

More precise and inclusive information was 
added to the existing GIS databases. Examples 
include measuring more precisely the areal 
extent and location of potential soil erosion 
sites; monitoring the spread of noxious weeds, 
the recovery of vegetation communities; and 
more accurately locating roads and trails (the 
USGS DLGs were inaccurate). These data were 
crucial in assessing fi re eff ects and guiding 
rehabilitation and mitigation prescriptions.

To speed up production of maps and to assure 
conformity in style, specially tailored, pre-
existing programs (AMLs) were brought in and 
new ones developed. At one point, a California 
De part ment of Fish and Game Heritage Pro-
gram species list of concern was plotted from 
the State Lands Commission in Sacramento via 
the internet on a plotter at Point Reyes. 

How To Be Better Prepared

There were several challenging problems facing 
fi re teams using GIS, and precious time was 
lost when problems arose. With just a little 
pre-planning, many of these issues could be 
eliminated. During informal discussions and 
during a debriefi ng meeting several months 
after the fi re, the GIS team identifi ed several 
problems and proposed solutions. 

Problems:
1. GIS support was informally linked to the 

Incident Command structure; this led to 
the GIS team responding to many queries 
without prioritization. 

2.  GPS data dictionaries had to be created for 
fi eld data collection.

3.  AML’s had to be converted to run on diff er-
ent platforms.

4.  Problems with permission access to fi les on 
the UNIX workstations. 

5.  Inadequate disk workspace on the UNIX 
workstations.

6.  Poor translation between platforms. 
7.  An experienced system administrator was 

always needed but not always present (night 
and day).

8.  Diff erent map projections and diff erent 
scales of data.

9.  Data was incomplete and sometimes out of 
date or of poor quality.

Figure 2

Burn Intensity Zones

High
Low
Moderate
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10.  Lack of physical space for bulky computer 
systems, digitizers and plotters.

11.  Lack of understanding of GIS capabilities by 
fi re staff  resulted in redundant work eff ort.  

12.  A computer virus brought in on a laptop 
computer plagued the systems for a couple 
of days before being identifi ed and re-
moved.

13.  Non-standard fi le naming conventions and 
data categories.

14.  Too many people and too few computers.
15.  Lost opportunity for tracking fi re history 

because hand drawn maps by fi re fi ghters 
were lost early on as GIS lab geared up. 

16.  No tracking method for system administra-
tion of the workstations.

Solutions: 
1.  Place GIS support formally in the Incident 

Command System.
2.  Prioritize products and place OPS fi rst. 
3. Prepackage GPS data dictionaries.
4. Prepackage AML programs for products 

with maps of several sizes.  Ensure that 
the AML’s can easily be transferred across 
platforms and are well documented.

5.  Make sure that more than one person 
at a land management agency has GIS 
experience (training) and understands the 
capabilities and limitations of GIS.

6.  Scan for viruses as new equipment is brought 
in.

7.  Establish solid contacts with vendors so that 
problem solving can occur swiftly during a 
disaster.

8.  Maintain a standard projection within the 
land management agency and have the 
AML’s to convert.

9.  Keep one complete set of hard copy maps in 
a secure place.

10.  Maintain connections with GIS specialists 
with other agencies, organizations and 
uni ver si ties through conferences, societies, 
etc. These contacts were the key to getting 
the GIS lab jump-started.

Figure 3

Map of fi re suppression measures.
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11.  Maintain a list of contacts with names and 
home phone numbers.  Disasters usually 
occur in the evening, over the weekend or 
on holidays. 

12.  Provide a bin for placement of early hand 
drawn maps so fi re history data is not lost.

13. Provide a log book for each workstation 
tracking problems and serving as a reference 
for team members.

14. Develop a metadata form and maintain it 
during the fi re.

15. Schedule a debriefi ng meeting of GIS team 
shortly after the event while ideas are still 
fresh. 

The Vision fi re at Point Reyes is a wake-up call 
for many private and public agencies. Although 
it is impossible to contemplate and identify ev-
ery problem in providing GIS related services 
during fi res or other emergency operations, we 
are convinced that GIS is, and will continue 
to be, a vital tool to emergency responders in 
the future. It is our hope that by documenting 
our experiences, identifying the problems we 
encountered and identifying pre-planning con-
siderations, more public and federal agencies 
will be better prepared to handle emergency 
incidents more eff ectively.
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