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ABSTRACT 

With Anglo settlement of southern Arizona in the late 1800s, fire regimes were altered 

dramatically. Currently, desert scrub has experienced a dramatic rise in firequency and 

size of wildfire which may remove fure-intolerant perennials that define the community 

structure. On the contrary, woodlands and forests now contain excessive fuel build up and 

require prescribed burning to restore the system's balance. These opposing attitudes 

reflect the conundrum of how to manage naturally occurring fires, or where and when to 

initiate prescribed burning to recreate each vegetation community's "natural" fire regime. 

To resolve this dilemma, there is need to discern natural fire histories by collecting 

specific baseline data such as where, when and how the landscape has burned. This 

research has been focused on the design and development of a relational database, and the 

incorporation of a geographic information system to develop a system that can be used to 

fulfill this need. 



BACKGROUND OF FIR£ HISTORY SINCE ANGLO SETTLEMENT 

The foundation for Anglo settlement in southern Arizona was established with the 

signing of the Gadsden Purchase in 1853, in which Mexico sold the land between the 

Gila River and the present day international boundary to the United States. In 1856, the 

U.S. military arrived in Tucson to take command from Mexican forces and secure the 

territory from Apache attacks. At that time the population of Tucson was around 400. 

Lush, abundant grasslands, however, enticed cattle ranchers from California experiencing 

severe drought in the 1870s to relocate to Arizona, and encouraged other new settlers to 

invest heavily in ranching. Likewise, with the discovery of silver in Tombstone and the 

redevelopment of copper mines in Bisbee in 1878, large numbers of settlers began to 

arrive because of the promise of profitable mining (Clemensen 1987, Bahre 1991). By 

1880, the total population for southeastern Arizona had grown to 11.156 (U.S. Bureau of 

the Census 1883, Bahre 1991). Despite raids by Geronimo and other Apaches who eluded 

capture until 1886, the population of southern Arizona continued to boom: in 1891 

mining and cattle ranching were frirther supported by completion of the South Pacific 

railroad from Tucson to El Paso which provided low cost transportation (Bahre 1991). 

Of the many land use changes incurred by Anglo settlement, cattle ranching has 

perhaps been the most influential on altering the natural fire regime. In 1880 large herds 

of cattle were grazing in desert scrub and desert grasslands (Wagoner 1952). By 1891. 

more than 215.000 head of cattle inhabited Pima and Cochise County (Bahre 1991). 



13 

Ranges were unable to support this many livestock, resuUing in the starvation of many 

cattle. Additionally, a severe drought that began in 1891 killed an estimated 50-75% of 

all cattle by 1893 (Wagoner 1952). In response to a circular requesting knowledge about 

range conditions before 1880, one rancher, C.H. Bayless from southern Pinal County, 

describes the status of his ranch in 1901: 

...ten animals were kept in good condition, where one now barely exists. 
However, those ten animals were then rapidly destroying the vegetation, not 
making proper use of it. ...twelve years ago 40,000 cattle grew fat along a certain 
portion of the San Pedro River Valley where now 3,000 can not find sufficient 
forage for proper growth and development. If instead of 40,000 head 10,000 head 
had been kept on this range, it would in all probability be furnishing good pasture 
for the same number today. Very few of these cattle were sold or removed from 
the range. They were simply left there until the pasture was destroyed and the 
stock then perished by starvation (Bahre 1991). 

Although cattle in southern Arizona never again reached the density prior to the 

drought of the 1890s, overstocking continued well into the 20"' century. As a result, desert 

scrub and grasslands became continuously devoid of fine ftiels, leaving plant-free gaps 

between shrubs, trees and cacti and keeping the spread of wildfire in check (Blydenstein 

et al. 1957; Humphrey 1958, 1963; Martin 1983). This was evident by a decline in the 

reports of wildfire in local newspapers after 1890 (Bahre 1985). 

Reduction of wildfire in the desert grasslands received much attention. It has been 

believed by many that repeated fire in grassland communities is the dominant force 

maintaining extensive stands of dense grass (Humphrey 1949). Prior to the introduction 
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of livestock, grasslands in the arid Southwest burned frequently (Wooten 1922). Grasses 

recovered quickly from these disturbances, but the shrubs did not, and were just re

appearing around the time another fire swept through the area. As a result, a minimal 

presence of shrubs was maintained in the grasslands. With reduced fuel loads due to 

overgrazing, however, less frequent fire disturbances in the late 1800s allowed for trees 

and shrubs to encroach upon the grasslands from nearby riparian areas (Blydenstein 1957: 

Cable 1961, 1967, 1972; Griffiths 1910; Hastings and Turner 1965; Humphrey 1949, 

1958; Humphrey and Everson 1951; Martin 1975; Reynolds and Bohning 1956; Thomber 

1910; Wright 1980). Areas on the Santa Rita Experimental Range, which were formerly 

grass covered, supported an abundance of young shrubs by 1910 (Griffiths 1910). This 

shrub invasion suppressed and displaced grass cover throughout southern Arizona, 

accelerating erosion and diminishing the grazing capacity of many ranges. 

At the turn of the 20* century, the poor condition and production of rangelands 

attracted attention to conserve range and forest resources. In 1902 the first National 

Forest Reserves were established in southeastern Arizona and included the Santa Rita. 

Chirachuaha, Santa Catalina and the Pinaleno Mountains. Soon after, the Huachuaca. 

Dragoon and Whetstones were included, and by 1907 the reserves were named National 

Forests. In 1906, the U.S. Forest Service (USFS) ended open range, however, 28 years 

passed before control over grazing was achieved by the Taylor Grazing Act (1934), 
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which established grazing allotments and required permittees to improve the land (Bahre 

1991). 

To restore grass productivity and reduce erosion on public lands, several perennial 

exotic grasses were introduced into southern Arizona. These exotic species include 

Lehmann lovegrass (Eragrostis lehmanniana), natal grass {Rhyncheletrum repens), and 

buffelgrass {Pennisetiim ciliare), among others. Lehmann lovegrass, introduced from 

South Africa in 1932, was widely planted due to its ability to establish and dominate 

stands, re-seed itself after disturbance and yield abundant forage (Freeman 1979, Cable 

1971). The aggressive nature of Lehmann lovegrass, however, has out-competed most 

native perennial grasses, reducing the native cover and leading to concern about the 

ecological effects on diversity of birds, rodents and insects which exhibit preference for 

native grasslands (Anable et al. 1992, Bock et al. 1986, Bock and Bock 1992a, Cox and 

Ruyle 1986, Cox et al. 1990b, Ruyle et al. 1988). Natal grass is comparable to Lehmann 

lovegrass in origin, distribution and concern. Introduced as early as the 1860s, this 

species is mainly restricted to desert grasslands where it thrives and spreads on dry, sandy 

soils. Buffelgrass, however, is unlike Lehmarm lovegrass and natal grass, and proliferates 

beyond grasslands, becoming an enemy to tropical deciduous forests in Sonora, 

Mexico(Yrizar et al. in press), and spreading along roadsides and into undisturbed areas 

within the Arizona Upland subdivision of the Sonoran Desert (Miller et al. in press). The 

successful establishment of buffelgrass in Sonora is not without surprise. Buffelgrass has 



been cultivated on millions of acres of bladed thomsrub and desertscrub to actively 

convert these areas to productive rangelands for cattle. Aside from Mexico, buffelgrass 

was brought to the U.S. in 1946, and has been widely planted throughout southern 

Arizona as recently as 1994. 

A relative of bufflegrass, fountain grass {Pennisetum setaceum), has continuously 

been planted as an omamental since the 1960s, and red brome {Bromus rubens) a winter 

annual introduced in seed shipments in the 1800s have both become successfully 

established in the Arizona Upland subdivision as well. Like bufflegrass, these species fill 

gaps between native trees and shrubs, providing fuel for and possible increasing the 

chance of incidental wildfire (McAullife 1995,1997; Miller et al. in press; Loope et al. 

1988; Zedler 1983; pers. obs.). Not only can exotic species lead to increases in fire 

occurrences in the Arizona Upland, but they may be setting it up for unprecedented 

recurrent fire. Many exotic grasses have mechanisms for surviving and recovering from 

fire often more quickly than native species (Hughes et al. 1991). These grasses, therefore, 

that are introduced into areas that have not experienced frequent and recurrent fire, may 

alter the structure and flmction of the native ecosystem by initiating a grass/fire cycle that 

in turn favors exotic species. 

In addition to cattle grazing and the repercussions of its management, another land 

use practice has altered the natural fire cycle, particularly in the woodlands ~ fire 



suppression. With the arrival of Anglo settlers came the desire to contain and control 

wildfires. Fire was not only deemed a threat to personal property but also to the economic 

interest of timber harvesting. Despite recognition that surface fires, though frequent, did 

not destroy ponderosa pine stands, early foresters were granted the mission to prevent 

fires since each was considered to have a cumulative effect leading to the inevitable 

destruction of the forest (Cooper 1960). This attitude is indicated in a forest fire control 

plan firom Saguaro National Park (SNP) in 1942: "...the primary aim is to PUT OUT all 

fires, confining the area burned to the smallest possible minimum, and KEEP THEM 

OUT (Clemensen 1987);" it was also widespread throughout the Southwest as conveyed 

in a report on the San Francisco Mountain Reserve in 1904: 

It is very evident that the yellow pine stands, even when entirely untouched by the 
ax, do not carry an average crop of more than 40 percent of the timber they are 
capable of producing... These conditions are chiefly attributable to the numerous 
fires which have swept over the region within the last two hundred years, carrying 
with them the inevitable consequences of suppression and destruction of seedling 
and sapling growth (Cooper 1960). 

Consequently, fire suppression not only became a major effort but a successfiil 

one as well. Baisan and Swetnam (1990) describe an absence in fire activity in the Rincon 

Mountains firom 1886 to 1937. And Leopold (1924) concluded that no widespread fires 

occurred during the 40 year period of 1884 to 1924 in the foothill and brush regions of 

the Prescott. Tonto. Coronado and Crook National Forests. This reduction in fire 
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occurrence was in part accomplished by removing the dense undergrowth of perennial 

grasses by promotion of cattle grazing to stockmen with ranches in nearby grasslands 

(Cooper 1960). Forest administrators openly advocated overgrazing because cattle trails 

"...served as good fire breaks (Bahre 1985)," and reduction in herbaceous cover allowed 

for a greater density of pine saplings. As a result, forests which were once described as 

. .as every foot being covered with the finest grasses and .. .unencumbered with 

brushwood" by travelers in the 1850s are now dense with impenetrable sapling thickets 

and stagnant (Cooper 1960). 

Clearly overgrazing, introduction of exotic species and introduction of fire 

suppression have differing impacts on fire activity such as reducing and limiting fire 

occurrence, increasing fire frequency, and leading to accumulation of dangerous fuel 

loads, respectively. Presence of exotic species and years of accumulated litter, in addition, 

may promote hazardous fire conditions in seasons without significant fire activity. 

Finally, humans have altered natural fire regimes of southern Arizona by their excessive 

population growth. The population of the Southwest has risen by 1,500% over the last 90 

years. Arizona leads these Southwestern states with growth of 2,800%, with Maricopa 

County growing by 10,275% in the last 100 years. Compared to the 225% population 

increase for the entire United States, these statistics are staggering (Chourre and Wright 

1997). Such exponential growth has occurred particularly since the 1940s with expanded 

urban areas and development of rural communitites. The 1950s saw an explosion in the 
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number of rural subdivisions and road construction, a precedent which continues today 

and has set the stage for a highly fragmented landscape (Bahre 1991). Fragmentation, 

development and simply having more people in southern Arizona allows greater contact 

between humans and their environment, increasing the likelihood of human-caused fires 

whether through tossed cigarettes, carelessness with campfires, automobile accidents or 

arson. 
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CLIMATE AND FIRE ACTIVITY 

The climate of an area ultimately defines the fire season. The Tucson area 

experiences bi-modal rainfall, with about 192 mm falling between the months of May and 

October, and the peak occurring during the summer monsoon season in July and August. 

Unlike the short and sporadic bursts of these summer storms, winter rains tend to be 

longer in duration, dropping on average 112 mm beginning in November for a total 

average rainfall of 304 mm (Weatherpost 1997). In April, winter precipitation dies out, 

snow pack at high elevations melts off and drought persists through May and June. 

Winter annuals dry in dense stands to form fine fuels capable of carrying wildfire. Often 

no rains occur during these months and daily temperatures exceed 100° F (38° C), 

reducing perennial vegetation to tinder as well. Lightoing from thunderstorms can ignite 

these fuels, initiating the summer fire season. In July, moist air fi-om the Gulf of Mexico 

and/or the Gulf of California flows into southern Arizona due to dissemination of the 

high pressure system present in May and June. Late afternoon thunderstorms develop and 

pass with excessive lightning over the parched land, marking the highlight of the fire 

season. Throughout August storms persist, however, higher elevations become saturated 

with moisture and fire activity is minimized. Once the monsoon season concludes in late 

August, the land dries out once again, temperatures drop below 100°F (38° C), and 

remaining storms spark fewer fall fires, ending the fire season before the start of winter 

precipitation. 



In years of abnormally high winter precipitation, winter annuals, both native and 

exotic, experience a boost in productivity. This increased biomass may join fragmented 

fuels such as trees and shrubs and increase the chance of a spreading wildfire. Two 

consecutive wet winters such as during El Nino years, supports an even more dramatic 

rise in fire activity. The first wet winter leads to high production of seed reserves which 

takes advantage of the following season of overabundant moisture and produces a denser 

stand of annuals than a single moist winter (McLaughlin and Bowers 1982). Rogers and 

Vint (1987) confirmed this relationship by correlating fire activity in Tonto National 

Forest with historical fire records and found that many more hectares burned following 

consecutive wet winters than during any other years. 



CURRENT FIRE MANAGEMENT ISSUES 

The Arizona Upland Subdivision 

The Arizona Upland subdivision of the Sonoran Desert is a component of the 

desert scrub biome. It stretches in a narrow and curving fashion from the Buckskin 

Mountains in west central Arizona, southeast to Phoenix, Arizona and south to Altar. 

Sonora (Figure 1). Average annual precipitation ranges from 200 mm to 425 mm, and 

elevation extends from 300 m to 1000 m. Vegetation consists of low woodland trees, 

shrubs and perennial succulents mostly on slopes and sloping plains. Defining plant 

species of this community are foothill palo verde iCercidium microphyllum) and saguaro 

(Carnegia gigantea). Other dominant species include ironwood (Olneya tesota), mesquite 

(Prosopis spp.), cat-claw acacia {Acacia greggii) and several cacti such as prickly pear, 

cholla (Opuntia spp.) and barrel cactus {Ferocactiis spp.). 

Typically, perennial vegetation in the Arizona Upland is fragmented by plant-free 

gaps due to the sparse biomass of winter and summer annuals. These gaps between 

individual shrubs and trees limit wildfire from carrying over large areas (Humphrey 

1963) and have led to the estimation of a fire recurrence interval for the Sonoran Desert 

of greater than 250 years (Thomas 1991). Removal of the already sparse fuel by 

overgrazing further reduced the frequency of wildfire, leading a number of investigations 

to portray it eis an insubstantial influence in this community (Humphrey 1963, 1974; 
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Phillips 1962). As a result, fire has been largely ignored in historical and ecological 

studies in Sonoran Desert biomes during most of this century. 

The past two decades, however, have witnessed a dramatic rise in the number and 

size of wildfires (McAuliffe 1995, Rogers 1985, Rogers and Steele 1980, Schmid and 

Rogers 1988, Wilson et al. 1995). This sudden change is most likely due to changes in the 

load and composition of the annual fuel. Stricter control and management of cattle 

grazing on public lands in the 1970s, for example, has allowed landscapes to begin 

recovering, leading to a natural increase in plant biomass. This recovery process has 

initiated competitive regeneration between native and exotic armuals introduced during 

re-vegetation of grazing lands, in which the exotics are believed to be displacing the 

native ephemerals and providing a more continuous and combustible fuel source. This is 

strongly the case with red brome, which is widespread throughout the Arizona Upland. Its 

dense stands of dried stems and erect seed heads are capable of carrying wildfire more 

effectively than native ephemerals (McAuliffe 1995, 1997). Perennial exotic species have 

also been successful at establishing in the Arizona Upland, including buffelgrass and 

fountain grass. Both are bunch grasses that can form thick clusters of individual plants 

and provide a powerfiil boost to wildfire. 

The rise in fire activity may also be because the past two decades have received 

higher than normal winter precipitation due to El Nino. This has resulted in greater native 
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and exotic winter annuals which have provided an increased fuel load for the summer fire 

season. Explosive human population growth and development of cities like Tucson and 

Phoenix may also be contributing to the rise by allowing greater contact between people 

and the environment. Greater contact means a higher probability of human induced fire, 

whether accidental or intentional. 

If fire fi-equency is increasing as fast as recent fires indicate, the ecological 

implications of this change in fire regime is unknown. Since wildfire in the Sonoran 

Desert has been ignored in scientific studies during most of this century, little is 

understood about fire's influence on plant community structure. Analyses in the last two 

decades have shown that most desert perennials do not re-sprout after fire (Cave and 

Patten 1984, McLaughlin and Bowers 1982, Rogers and Steele 1980, Thomas 1991, 

Thomas and Goodson 1986, Wilson et al. 1995), and for populations that do recover, 

several years are necessary for pre-fire densities to return; longer lived species like 

saguaro and palo verde may take hundreds of years (McAuliffe 1995, Thomas 1991). 

Sufficient recovery between fires, therefore, is essential to ensure long-term survival of 

populations. Recurring fire within this period may remove fire-intolerant perennials such 

as foothill palo verde, bursage, saguaro and other cacti, and ultimately lead to localized 

extinctions (Rogers 1985, Thomas 1991). The ecological voids left by the decimation of 

these species may then be colonized by species which survive or re-sprout after fire, or 

seed in through wind dispersal from nearby grasslands resulting in a dominance shift to 



fire-toIerant species such as catclaw and mesquite (Blydenstein 1957, Cable 1961). 

Relatively few studies in the past 15 years have reviewed fire occurrences and determined 

short-term effects of fire on plant species La the Arizona Upland (Cave and Patten 1984. 

McLaughlin and Bowers 1982, Rogers 1985, Rogers and Steele 1980, Schmid and 

Rogers 1988, Thomas 1991, Thomas and Goodson 1986, Wilson et al. 1995). 

Consequently, the question to suppress or not suppress desert fires remains a difficult one 

to answer since fire effects remain unclear and increased fire may lead to the removal of 

the very species which define the community structure. 

Semi-Desert Grasslands 

The semi-desert grassland is positioned between desertscrub at lower elevations of 

about 1,100 m and woodland at higher elevations between 1,500 m and 1,700 m. It 

surrounds mainly the Chihuahuan Desert but also extends into southeastern and west 

central Arizona (Figure 1). Armual average precipitation for this community is 250 mm to 

450 mm, with 50% failing between April and September. Summers are warm and 

temperatures reach over 100°F (38° C); winters are mild although temperatures fall below 

freezing frequently. Dominant native grasses are tobosa {Hilaria mutica) and black grama 

(Bouteloua eriopoda). However, these climax grasses have been reduced by competition 

with shrubs, trees and cacti which have invaded the community since overgrazed 

conditions eliminated fire events near the turn of the century. These invading shrubs and 

trees include mesquite (Prosopis spp.), one-seed juniper {Juniperus monosperma). 



mimosa {Mimosa biuncifera) and whitethorn and cat-claw acacia {Acacia constricta, A. 

greggii). Well represented cacti are barrel cactus {Ferocactus wilizenii), cholla and 

prickly-pear {Opuntia spp.), hedgehogs {Echinocereus spp.) and pincushions 

{Mammillaria spp.) 

There is a current desire to restore shrub invaded regions in this community type 

back to productive range lands as well as to maintain non-invaded range lands. Since lack 

of fire has been regarded as one of the major reasons for shrub invasion, fire is an obvious 

tool for proper management. Studies show, however, that large velvet mesquite, the 

predominant shrub invading species, exhibits minimal mortality in response to fire. 

Reynolds and Boehing (1956) determined that only 9% of mesquite was reduced during a 

test bum on the Santa Rita Experimental Range. Of the mesquite killed all were less than 

15 cm in basal diameter, and although all trees with stems less than 5 cm diameters were 

effected, 60% re-sprouted. Blydenstein (1957) reports mortality is restricted to 

individuals under 2.5 cm in diameter, but sprouting after topkill of surviving trees reduces 

the stem diameter suggesting that repeated fire may incur higher mortality. Cox et al. 

(1990a) confirm that a single bum is ineffectual for removing mesquite, and multiple 

bums can induce 50% mortality. 

Multiple buming strategies may be necessary to reduce mature mesquite and kill 

seedlings, but due to the fast rate of re-growth, Martin (1983) advises buming every 5-6 
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years. Since cacti exhibit moderate to high loss due to fire, this recurrent interval would 

remove invasive cacti, however it would also reduce the productivity of the forage 

grasses. Cox et al. (1990a) determined that herbage production is negatively affected for 

2-3 years after burning. Areas that are grazed, therefore, may continue to experience 

shrub invasion since recurrent fire is not compatible with the needs of livestock. 

Reclamation of grasslands in regions where grazing has been terminated, can be 

accomplished through fire. Invasive grasses such as Lehmann lovegrass and natal grass 

appear equally resistant to fire as native grasses, and therefore, do not threaten to spread 

due to die invocation of fire (Bock and Bock 1992b). 

Woodlands and Forests 

The Madrean evergreen woodland typically meets semi-desert grassland around 

1,500 m and is composed of encinai at its lower elevations with evergreen oaks ranging 

fi-om 6 m to 15 m in height (Figiu"e 1). Average annual rainfall for the Madrean evergreen 

woodland generally exceeds 400 mm, with more than half occurring during the growing 

season in summer; winters are generally mild. Common oaks include Emory oak 

{Quercus emoryi), Arizona white oak {O. arizonica), and Mexican blue oak (O. 

oblongifolia). Additionally, alligatorbark juniper {Juniperus deppeana), one-seed juniper, 

and Mexican pinyon (.Pinus cembroides) may exist in this community. Above the encinai. 

is a Mexican oak-pine forest in which the oaks are joined by several pines including 

Apache pine (Pinus engelmanni). Chihuahua pine (P. leiophylla var. chihuahuana). and 



Arizona pine (P. ponderosa var. arizonica). This oak-pine forest reaches the coniferous 

forest at about 2,000-2,200 m. Several shrub species including pointleaf manzanita 

{Arctostaphylos pungens), mountain mahogany (Cerocarpus montanus), and Arizona 

rosewood {Vauquelinia californica) may be present or even dominate. 

The Madrean montane coniferous forest extends from about 2,200-3,000 m. 

Average armual precipitation ranges from 460 mm to 760 mm or more. These forests are 

uniformly cold with freezing temperatures frequent in the evenings between September 

and May. Two major vegetation types include the ponderosa pine (Pinus ponderosa) 

forest, which persists in pure stands at lower elevations, and the Douglas fir {Pseudotsuga 

menziesii)-m\\.Q(\ conifer forest which requires higher elevations and cooler temperatures. 

Other dominant conifers in the latter community are white fir {Abies concolor), limber 

pine (Pinus flexilis) and aspen {Populus tremuloides). 

Dendrochronological studies have demonstrated that fire has been an ecological 

force in woodlands and forests throughout history (Baisan and Swetnam 1990). 

Ponderosa pine stands and mixed conifer stands, for instance, have a natural fire 

recurrence interval of 1.8-9.8 (Baisan 1990, Baisan and Swemam 1990) and 5-12 years 

(Weaver 1951), respectively, in the Southwest. Such frequent fires thinned the stands, 

removing young and old individuals, leaving the forest open with an herbaceous 

understory (Wright 1988). However, with the advent of fire suppression, many stands 
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have not burned for over 100 years as documented by fire scars (Baisanl990, Baisan and 

Swetnam 1990), and now contain excessive fuel build-up capable of supporting large, 

intense and destructive fires like those that occurred in Yellowstone in 1988 (Figure 2). 

Additionally, crown fires as described by Cooper (1960) were rare in 19"' century 

ponderosa pine forests, but are responsible for the destruction of large areas of mature 

timber during the last 50 years. As a result, the general consensus among fire managers is 

to invoke prescribe burning in an effort to restore natural fire cycles, and reduce the threat 

of large aerial extent and high intensity fires. To do so, however, will require determining 

where and how often landscapes have experienced fire since the onset of suppression to 

target areas that require removal of accumulated litter. Cataloging the spatial occurrences 

of wildfire will also dictate when and where to properly invoke natural fire cycles once 

efforts have been made to reduce the excess fiiel. 
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Figure 2. (a) Results of fire scars from sites of ponderosa pine stands throughout Arizona 
and New Mexico show a decline in fire activity since 1900. This decline is most likely 
due to fire suppression since arrival of Anglo settlers in the late 1800s. (b) The size of 
fires on state, private and federal lands in Arizona and New Mexico since 1916 are 
increasing most notably due to the accumulation of fuels by so many years of 
suppression. (From Swetnam and Betancourt 1997) 



UNDERSTANDING FIRE'S ROLE 

With settlement of southern Arizona in the late 1800s, fire regimes were altered 

dramatically. These alterations have resulted in an increase in frequency and size of forest 

fires, which in turn has led to the philosophy that prescribed burning, natural or 

otherwise, will restore the system's balance and reduce the threat of destructive fires. 

Similar changes in desert fire activity, on the other hand, may remove key plant species 

fi-om the community, suggesting that fire suppression is a more applicable management 

tactic than the "let-bum" approach for higher elevations. These opposing attitudes in fire 

management reflect the conimdrum of how to manage naturally occurring fires, or where 

and when to initiate prescribed burning to recreate each vegetation community's "natural" 

fire regime. In order to resolve this dilemma, there is need to discern natural fire histories 

by collecting specific baseline data such as where, when and how the landscape has 

burned in order to understand fire's role. Informed management can not come before this 

information has been assimilated. 

Determining such descriptive information about historical fire events is not that 

straightforward, however. Fire scar analysis can provide excellent results for ascertaining 

when and where fires have occurred in forests, but is not helpful for determining fire 

history in desert grasslands or desert scrub since shrubs in these communities possess 

growth rings shown to be non-indicative of age (Judd et al. 1971), and they rarely survive 

with fire scars intact. An alternate and possibly the most complete source of information 



from which to extract fire history information is written historical records. Written record 

keeping of natural events was initiated in southern Arizona with the onset of public land 

reserves like National Forests and National Parks and Monuments in the early 1900s. For 

example. The Department of the Interior (DOI), developed a standard form called the 

USDI 1202 Fire Report for use by all agencies within DOI, including the National Park 

Service G^PS), Bureau of Land Management (BLM), and Bureau of Indian Affairs (BIA). 

Although these fire records are limited to the past 100 years, they contain data regarding 

fire activity in all vegetation communities, including a host of attributes for each event. 

The 1202 Fire Report, for instance, contains several categories of fire activity information 

including size and ownership, suppression tactics, topographic conditions, fuel type, fire 

character, prevention and prescribed data. Additionally, due to its long-term and 

widespread use, this report dictates a well regulated system for data collection, offering a 

well normalized body of information. 

Since historical records constitute the most diverse collection of fire history 

information, and have been kept by multiple agencies throughout the Sonoran Desert, 

centralization of this information is the key to understanding fire's role and history. 

Attempts have been made in the past to centralize fire records. However all have been 

either for localized areas, over short time periods or unable to provide sufficient access to 

summarized records; none have been geared toward developing a records system. Schmid 

and Rogers (1988), for example, used U.S. Forest Service records to review fire activity 



in the Tonto National Forest from 1955 to 1983. Although this study provided intriguing 

results about fire frequency and size trends in the Arizona Upland subdivision, it did not 

encompass areas outside of Tonto National Forest, nor other vegetation communities. 

Barrows (1978) analyzed fire activity in Region 3 of the U.S. Forest Service, which 

includes Arizona and New Mexico, but reviewed lightning caused fires in forested areas 

only. Additionally, the DOI requests that each agency within the department submit 

completed 1202 Fire Reports to the NFS Office of Fire Management, Interagency Fire 

Center in Boise, Idaho for the purposes of centralization. However, the electronic system 

available to fire managers for accessing this information is ineffective for querying fire 

data across regional scales. Not to mention, the 1202 Fire Report records maintained by 

the Interagency Fire Center have been described as incomplete in comparison to those 

maintained at the park or field office level (Taylor 1981). 

The objectives of this study, therefore, were to design a system to: 1) centralize 

historical fire records for southern Arizona from field ofifices at local, state and federal 

level since these are the primary repositories for this information, 2) organize historical 

fire records into a dynamic records system that is easily updated and maintained, 3) run 

queries on fire attributes and analyze results to develop an understanding of fire history to 

assist decision making regarding current fire management issues, and 4) be readily 

available to fire managers. 
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METHODS 

Before beginning centralization efforts, a survey was conducted to assess the 

amount and type of fire-related information available from local, state and federal 

agencies in southern Arizona. The survey inquired about the significance of fire activity 

within the agencies jurisdiction and the system used for maintaining or analyzing these 

records. Following these short-answer questions, a worksheet was included listing 

various sources of fire data. The agency was requested to record what format they possess 

each in, i.e., paper, digital or image, and for what time period. This survey was sent to 

rural-metro fire departments, Arizona Game and Fish Department, Arizona State Parks 

Department, Arizona State Lands Department, as well as districts of the USFS, BLM. 

NPS, BIA, U.S. Fish and Wildlife Service (USFWS), Bureau of Reclamation (USBR). 

and the Department of Defense (DOD) throughout southern Arizona. 

To establish a standardized system for centralizing historical fire activity records, 

a relational database, namely the Historical Fire Events Database (HFED), was designed 

using a popular computer software package, Microsoft ACCESS for Windows 95. 

Although this database is intended to contain fire-related data available from local, state 

and federal agencies throughout southern Arizona, initially it was populated with data 

from the Fire Management archives of Saguaro National Park, Rincon Mountain District 

(SNP) to serve as a prototype (Figure 3). SNP's fire information is exclusively in the 
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form of USDI 1202 Fire Reports, and portrays a consistent record since 1937. 

Additionally, a fire atlas illustrates ignition points and perimeters for this fire activity. 

Since the USDI 1202 Fire Report has had long-term interagency use and utilizes a 

well documented style for coding data, it has become the logical backbone of this 

application. The USDI 1202 Fire Report contains seven categories of fire information 

(Figure 4). These categories describe date and cause, ownership and size, the reporting 

agency, suppression techniques, topographic conditions, suspect characteristics and 

prescribed qualities of reported fires, respectively. Each of these categories was 

transcribed into seven analogous data tables in Microsoft ACCESS, and respectively 

named: Main, Statistical, Agency, Suppression, Site, Prevention and Prescribed. These 

data tables contain fields reflecting the data in the corresponding 1202 Report category. 

Since the USDI 1202 Report has existed for the last 60 years, its format has evolved to 

reflect changing directions in fire management. As a result, many of the earlier reports 

contain types of information not recorded on the present reports and vice versa. To 

include the entirety of data discovered within the 1202 Reports at SNP, two new data 

tables were created to incorporate this information. These general categories are named 

Fire Character and Fuel Type, and bring the total number of data tables in the database to 

nine. 
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Figure 4. The USDI 1202 Fire Report. 



To track data regarding a single fire that is divided between the categorized tables, 

an identification number has been assigned to each fire. This number, the Fire ID, 

consists of the year the fire occurred followed by the consecutive number of the fire 

within the specified year. For example, the lO"* fire in 1997 would have a Fire ID of 

1997010. This numbering scheme ensures a unique value for each fire in the database. 

The Fire ID field is common to all nine data tables and serves as the primary key that 

links the contents of each data table through one-to-one relationships (Figure 5). 

Since the USDI 1202 Report represents selected information in the form of codes, 

look-up tables were established in HFED to decipher this coding scheme. For instance, a 

publication called the USDI 1202 Code Book which describes the meaning of each 

numeric code applicable for individual fields was summarized within tables to act like an 

electronic version of the code book. One-to-many relationships were then established 

between these look-up tables and their respective coded fields in the data tables (Figure 

5). 

Once the underlying structure of the database was designed, a series of data entry 

forms was designed to facilitate the data entry process. For this prototype, the data entry 

process involved entering fire attribute data from 1937 to 1995, including over 500 

individual fire events. To provide an efficient and familiar interface for entering such 

large data sets, forms were designed for each of the nine data tables and arranged to 
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appear like the respective category format on the 1202 Report (Figure 6). Essentially, 

each form functions as a dynamic data input system, in which entered data is written to its 

respective location in the data table and saved. For fields requiring coded data, the 

respective look-up tables have been incorporated in the form as drop down pick lists to 

provide choices of code options. This releases the user from having to refer to a second 

resource, the USDI 1202 Code Book. In addition to internal code choices, input masks 

have been programmed into each form to ensure multiple users enter data in a consistent 

manner. 

Aside from maintaining data integrity, forms also provide data security. Each 

form, for example, is launched from a main menu or switchboard in add-only mode 
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Figure 6. The Suppression Data entry form with the drop down picklist of code options 
for the Initial Attack Type field. 
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(Figure 7). Therefore, the form appears blank each time it is accessed and can only 

receive new data. This keeps entered data hidden in the data tables, and buffered from 

potential corruption during data entry. Contents of the data tables can be viewed for 

verifying accuracy of entered records, however, this is also available in add-only mode. If 

an error (s) is discovered in the data tables, it can be amended using a different series of 

forms, the data editing forms. These forms differ from data entry forms in that they are 

not add-only. Rather, these forms select a subset of records from the database dictated by 

a filter query and are viewable in the form for editing. Again forms provide security by 

restricting access to only those records in need of correction, not the entire core of 

historical information contained in the data tables. 

Figure 7. The Fire History Switchboard for Saguaro National Park. This form serves as a 
main menu which regulates access to all data entry forms. Each form opened from the 
switchboard is done so in add-only mode. 
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To organize data in the format of the 1202 Report for viewing and/or printing, a 

report object was developed. This object accesses information about an individual fire 

from the various data tables and illustrates the data in standard 1202 Report format 

(Figure 8). A report can be constructed for each fire in the database and can subsequently 

be printed. Completing 1202 reports for modem fires is now more efficient and faster 

than typing or handwriting. A hand book has been written to guide users through entering 

fire occurrence data as well as printing hardcopy reports (Appendix A). 

Relational organization of fire attribute data can best be used for querying 

temporal and a-spatial components, however, it is ineffectual in addressing the spatial 

content. To capture the spatial nature of fire events contained in the database, a 

geographic information system was implemented. Using facilities provided by the 
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Figure 8. A flow chart of database objects. As raw data is entered into data entry forms, 
the information is placed into the appropriate data tables. This information is then 
accessible by a database object called a report, that retrieves data from the data tables for 
viewing and printing in standard 1202 Fire Report format. The user has direct contact 
with both ends of this flow chart, the data entry forms and the report. The data tables, on 
the other hand, remain hidden maintaining security of the 58 years of fire activity data. 



Advanced Resource Technology Group (ART) at the University of Arizona, SNP's fire 

atlas was digitized with workstation ARC/INFO, and point and polygon coverages were 

created for fire point locations and perimeters, respectively. Within each coverage, all 

features were attributed with the unique identification number used in HFED, the Fire ID. 

At this time, both the coverages and the database contained the common element Fire ID 

by which an internal join was conducted to attribute the coverages with the descriptive 

information contained in HFED. Due to the extensive nature of this database, only the 

Main data table was exported from ACCESS and converted into an INFO file in 

ARC/INFO for the permanent join with each of the two coverages. The remaining eight 

data tables and all look-up tables were exported as described above and converted into 

INFO files for relates with these coverages. 

To provide a firamework in which to examine fire activity within and around 

Saguaro National Park, supplemental ARC/INFO coverages were gathered. Coverages, 

for instance, were collected from the Arizona general reference digital library at ART, 

including roads, township, range, section, soils, geology, mines, land ownership and GAP 

vegetation. Coverages such as topography, slope and aspect were also derived from 30-

meter Digital Elevation Models (DEM's). Additionally, hydrography, geodetic control 

markers, hiking trails, park boundary and landmarks were digitized from 7.5 minute 

USGS quandrangles, and park boundary and landmarks were enhanced with 

manuscripting from more complete National Park Service maps. Finally, the vegetation 
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of SNP was also digitized. Due to the lack of documentation regarding current vegetation, 

the sole source for developing this coverage was a vegetation map composed by the 

Civilian Conservation Corp (CCC) in 1939 as part of the Master Plan for the park. 

Although approaching 60 years old, this map surpasses any mapping efforts since in 

accuracy and resolution. 

The use of workstation ARC/INFO can require extensive training currently 

placing the dynamic interaction of this GIS data out of the reach of field fire managers. 

For this reason the fire event coverages and their many associated INFO files have been 

transferred firom the workstation platform to Arc View 3.0, a desktop GIS application, 

along with all base coverages. 



EIESULTS AND DISCUSSION 

Surveying agencies from multiple scales of government about fire-related data 

showed a broad and inconsistent range in available information. For fire occurrence 

information on private and state lands throughout Arizona, records are centralized within 

the Office of Arizona State Lands Department (ASLD). Files begin in the late 1970s and 

although they contain geo-referenced coordinates for each event, they do not comprise a 

permanent GIS database. However, records do exist in a relational database (INGRES) 

which means that data can be queried and distributed to inquirers, and incorporation into 

a GIS can occur with little to no transformation of the data. The state's use of a database 

system far surpasses most organizational efforts by many federal agencies at the field 

office level. 

Within the DOI, for example, the NFS, BLM, and BIA complete USDI 1202 Fire 

Reports which are retained as paper records within each field office. Despite a 

standardized format and records reaching into the 1930s, particularly in the National 

Parks and Monuments, little to no effort has been made within these agencies to 

transform this information into more dynamic media. The implementation of GIS to 

analyze fire history was equally foreign, although acknowledged as a desirable tool. The 

USFS (in the Department of Agriculture), on the other hand, has made strides in 

computerizing fire occurrence records. Electronic records were found to be in database as 
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well as GIS (ARC/INFO, MOSS) format. However, this level of achievement was highly 

variable among ranger districts. 

Like agencies in the DOI, the USPS establishes these records based on a 

standardized form of various attributes. However, this form is not consistent with that 

used by the DOI. Completed forms exist for the USPS from as early as 1905, although 

some data sets do not begin until the 1970s. The remaining surveyed agencies, Arizona 

Game and Fish, USPWS, USBR and DOD possess negligible fire records. Overall, 

therefore, the major keepers of fire information, ASLD, DOI and USPS, maintain some 

level of standard records. However, the range in available dates and formats is widely 

variable among these organizations. 

Development of a dynamic records system like HPED creates for the first time a 

means to centralize and analyze fire history data within and between diese agencies in 

southern Arizona. Despite some electronic fire record information, the majority of fire 

history data remains as paper reports. Since HPED intends to incorporate this 

information, it will be forced into a digital format that will provide vivacity and longevity 

unattainable by the original historical documents. In other words, this alternate means of 

data storage will transcend the deterioration of paper records, increasing its versatility, 

and allow for the data to be easily replicated and therefore obtainable by multiple users. 

Additionally, HPED is more efficiently updated and maintained through the use of 
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database objects like forms and reports, than with a drawer of hard copy fire reports that 

requires manual completion and tracking of files. HFED is also flexible in structure; new 

data tables can be created to include data that does not fit into the standard format of the 

USDI 1202 Report, such as fire related data from agencies outside the DOI, or results 

from tree-ring analysis of fire activity in wooded areas. These tables can easily be 

inserted into the chain of relationships shown in Figure 5. Likewise, existing data entry 

forms and reports can be tailored to suit user's specific needs and/or modified to 

incorporate fields from the newly added tables. 

The greatest result of developing a records system like HFED is the ability to 

query the data set. In terms of this study's prototype, this fimctionality allows the 58 

years and roughly 500 records of fire information in SNP to be juxtaposed, sorted and 

segregated based on any one or combination of attributes contained in the database. Such 

analyses have distinguished patterns in fire history for SNP which through speculation 

can be associated with land use and/or climatic factors, although to distinguish between 

these two forces is difficult. Frequency, size and cause, for instance, were reviewed on an 

aimual basis (Figure 9). In general, annual fire frequency in SNP is not dramatically 

higher or lower during the first 10 years of records than during the last 10 years, although 

the latter frequency is slightly higher. A more significant difference is between these first 

and last 10 years of fire activity and the period of greatest fire activity occurring from 

I960 to 1975. Lower occurrence of fire activity prior 1960 may be indicative of the 
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Figure 9. Annual fire frequency and size in Saguaro National Park from 1937-1995. 



severely overgrazed conditions of the monument. During this period and until 1973, the 

grazing activity on the monument was administered by the USPS. In the mid 1930s, the 

USPS supervisor from the neighboring Coronado National Porest stated that the range 

within SNP "...has been seriously abused in the past [due to an excess stock problem] 

and is still in very poor condition." Again in 1961, USPS personnel noted ". ..grazing 

areas have long been denuded of perermial forage (Clemensen 1987)." Reduced fire 

frequency may also be due to the greatest drought in 300 years from 1942 to 1957 which 

led to considerable loss in vegetation (Swetnam and Betancourt 1997) and diminishing of 

the fuel load. Likewise, limited lightning activity during this period possibly curtailed fire 

ignition. However, when climatic conditions deter growth such as during drought, fires 

which do occur are typically extensive due to the dryness of dead and dying fuels 

(Swetoam and Betancourt 1992). This may explain the many hectares burned in 1943. 

1950, 1954 and 1956, especially since die fire crew at this time consisted of only 2 and 

sometimes 3 rangers (Clemensen 1987) making it difficult to control the size of wildfires. 

Beginning in 1960 the grazing policy for the monument was changed to an "on-

ofP' arrangement in which cattle were rotated between allotments. In 1964, this rotation 

was reduced to permit grazing only between November 1 and April 30 (Clemensen 

1987). Undoubtedly, these modifications led to increased plant biomass as the system 

recovered from its overgrazed state, increasing the potential fuel for wildfire. 

Additionally, modifications in fire management during this period made it possible to 
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detect more fires. For example, fire patrol, which was traditionally conducted by foot or 

horseback included use of the Happy Valley lookout tower during times of extreme fire 

danger in 1957, increasing the watchable area. In 1960, this tower was utilized throughout 

the entire fire season, which in 1963 was extended from May through September to April 

through October. The fire crew was also more than doubled at this time from 2 to 5 

rangers (Clemensen 1987). As a result of increased fuel loads in conjunction with 

enhanced detection ability, the year 1960 witaessed the greatest number of fires 

previously documented in the data set, and 1961 supported the greatest occurrence 

overall. 

The onset of increased fire frequency initiated in 1960 lasted until 1975. However, 

there appears to be an inverse relationship between frequency and fire size. Reasons for 

this reduced size may include that fire suppression was more successful due to increased 

ability to detect fires early and respond faster with larger crews and improved fire 

fighting resources such as helicopters and slurry bombers. Since 1972, however, fires 

burning more than 10 hectares appear to be occurring more often than during any other 

time in the record, as well as increasing in average size into the last decade. This date 

interestingly coincides with another change in fire management, the adoption of using fire 

as a tool to restore and preserve the natural ecosystem as an alternative to suppression. 

This policy was adopted by the NPS and first implemented at SNP in 1971 (Clemensen 

1987). Despite wetter and cooler seasons since 1976 due to a negative phase shift in the 
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Southern Oscillation (Swetnam and Betancourt 1997) increasing fuel moisture and 

plausibly reducing fire frequency and area burned (Swetnam 1990), the decline in 

suppression efforts, confounded with the removal of livestock in 1979, is responsible for 

the increase in large fires during the latter part of this century. Furthermore, exotic plant 

components may be providing a more continuous cover. However quantitative studies of 

the presence of exotic species in SNP has yet to be conducted. Fire frequency, on the 

other hand, exhibits lesser activity post 1975. 

Aside from land management practices and climatic influences, human activity 

has also played a role in the observed fire history of SNP. Although lightning is the 

largest cause of fire in SNP, igniting 90% of all fires, human-caused fires are occurring 

more regularly, particularly since the 1970s, and with greatest frequency in 1994. 

Likewise, these fires show a dramatic lead in average acres burned to natural-caused fires 

during many years post 1972. The increase in frequency of human induced fires is clearly 

attributable to the increase in armual number of visitors to SNP which has risen from an 

estimated 9,950 in 1942 to 444,330 in 1996 (Peavy 1942, Melanie Florez pers. com.), as 

well as the encroachment of the Tucson urban interface. Leading causes of these types of 

fires include unextinguished campfires and cigarettes, and pyromania, which alone was 

responsible for more than half of the human caused fires in 1994 (Figure 10). 
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Review of fire occurrence patterns in HFED is useful for gaining a general 

perspective of fire history. However, with the implementation of a GIS, this product 

provides a powerful tool for making decisions about current fire management issues. Two 

aspects of fire history, frequency and size, were re-visited to demonstrate this utility of 

the GIS database. Figure 11 illustrates the distribution of the 500 fires which have been 

reported within the park from 1937 to 1995. All fires possess ignition points. However, 

only 25 have mapped perimeters, making it difficult to assess exactly which areas have 

been burned and have possibly experienced recurrent bum during this period. Since the 

individual fires illustrated as point and polygon themes contain the attributes of HFED. 

queries can be conducted much like those previously demonstrated, but now within the 

context of a georeferenced landscape (Figure 12). For instance, using ArcView, ignition 

points were viewed in relation to vegetation in which point-in-polygon analyses were 

conducted to assess frequency and size of fire events by community through time. 

90% SCampfire 

li!3 Smoking 

a Pyromania 

• Fireworks 

• Vehicle Fire 

a Debris Burning 

0Misc. Human Cause 

• Lightening 

• Unknown 

Figure 10. Percent number of fires in Saguaro National Park from 1937-1995 by cause. 



Rgure 11. Distribution of fire occurrences in SNP. 
Ignition points are shown for all 500 fires in SNP 
from 1937-1995, and areas burned for 25 of these fires. 
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Figure 12. Attributes for a selected fire ignition point. 
Each fire ignition pdnt and area burned has been attributed 
with the contents of the Main Data table from HFED. These 
attributes can be accessed by selecting individual features (red). 
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Ignition points were selected by the criteria of having their center fail within one of the 

grouped vegetation types, namely saguaro, grassland-chaparral, pinyon-juniper, encinal, 

and pine-Douglas fir (Figure 13). Frequency of events within each community were then 

tallied on an annual basis (Figure 14). Size of these events were also summed annually, 

however, for the 21 of the 25 fires whose mapped perimeters encompassed more than one 

community, acreage burned in each community was calculated and added to the 

respective annual total. The accuracy of this type of analysis is greatly restricted by the 

lack of perimeters for fires in this data set since calculating area based on location of the 

remaining 479 fires does not consider that fires may have burned across multiple 

communities (Figure 15). 

Based on previous results, fire activity can be parsed into three discrete periods: 

before 1960, between 1960 and 1971, and after 1971. These intervals follow the 

deviations in land management and climatic conditions previously described. To test the 

relationship of observed fi-equency and size of fires between these intervals, a chi square 

statistic of independence was computed for each vegetation type. Results show a P value 

of -0.005 for frequency in all communities except encinal, indicating a strong 

relationship between management practices and climate with observed fire activity. 

Likewise, fire size in all communities had a P value of - 0.005. The P value for fire 

frequency in encinal was - 0.9. Management and climate, therefore, had no significant 

influence on fire frequency in this community. 
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Rgure 13. Rre ignition points and vegetation cover of SNP. Number and size of 
fires whose ignition points fall within 5 vegetation classes (saguaro, grassland-
chaparral, endnal, pinyon-juniper, pine-Douglas fir) were tallied annually. This 
example illustrates ignition points selected (red) in the pinyon-Juniper vegetation dass. 
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Figure 14. Fire frequency by vegetation type at SNP from 1937-1995. 
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Figure 15. Annual hectares burned by vegetation types at SNP from 1937-1995. 
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It appears that desert as well as grassland-chaparral fires are not only increasing in 

occurrence since the 1930s, but also in size. This pattern may be because overgrazing in 

desert and grassland communities reduced the fuel loads so significantly during the 

former half of this century, fire did not have a medium to spread. Release from grazing 

pressure subsequently provided fuel to carry wildfire allowing fires to ignite more 

regularly and bum larger areas. This increase, however, may be an artifact of the 

reporting behavior. For instance, it is possible that the small fire crew which spent most 

of their time looking for fire on Mica Mountain before the 1960s, could not detect or 

perhaps ignored desert fires because of the lack of economic importance at the time. As a 

result, desert fires went unreported during this period. Grassland fu-es, however, were 

probably recorded over desert fires because of the popular notion that fire was necessary 

to restore the production of forage grasses and remove invading shrubs. Increases in 

occurrence of these fires during the last several decades may be explained by greater rural 

populations and airline traffic, as well as technological advancements such as satellite 

imagery and Global Positioning Systems (GPS) making it is easier to detect, respond to 

and report more accurate descriptions of wildfire. 

Results of these analyses demonstrate that desert fires are indeed increasing in 

SNP as suspected throughout the Sonoran Desert, creating concern for the protection of 

the parks name-sake cactus. Despite variation in past record keeping which hinders 

calculating the magnitude of this change, this increase is irrefutable during the last decade 
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in which fire activity in all vegetation communities has received consistent 

acknowledgment. Management emphasis, therefore, should be placed on monitoring 

where future fires occur using HFED's spatial catalog of past fires to determine if an 

overlapping bum may threaten fire intolerant species due to a short recurrence interval. 

Increased fire activity in grasslands may suppress shrubs establishing dominance or 

remove shrubs encroaching from adjacent chaparral or Axizona Upland communities. 

However, the extent of this "shrub-invasion" of grassland communities in SNP was 

unobtainable for this study. Nonetheless, return of fire to this community can be analyzed 

within the same context as desert fires by viewing past and present fires dynamically. 

Evidence that an area within the community has a predisposition to burning may warrant 

a field investigation to compare species composition with an area burned less frequently, 

or not at all, within the time of available records. An indication that shrubs are 

diminishing due to this high fire activity, may generate management decisions to invoke 

similar fire intervals in areas less active by prescribed burning. 

Pine-Douglas Fir leads desert, grassland-chaparral, pinyon-juniper and encinal in 

both frequency and size. This is not surprising since pine-Douglas fir provides the densest 

biomass for fuel than any other vegetation in the park, and also extends to the highest 

elevation around 2590 m on Mica Mountain, which is highly subject to lightning strikes. 

It is also possible that fire crews over time have spent proportionately more time within 
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this community than any other, originally to protect the economic interest of timber 

harvesting, and therefore acknowledged more fires. 

Fire size in pine-Douglas fir, encinal and pinyon-juniper shows a dependency on 

management practices. For example, the occurrence of large fires before the 1960s is 

probably because the 2 or sometimes 3 person fire crew simply could not muster the 

human and hand tool resources quickly enough to adequately respond to fires before they 

reached significant size. With major development of the fire management policy and crew 

in the park during the 1960s, however, successful suppression was at its peak which is 

evident by the lack of large fires shovm in the fire area curves for these communities in 

Figure 15. These successful suppression efforts continued until 1971 when SNP adopted 

a prescribed bum program, and led to fuel accumulation which shifted fire behavior firom 

low intensity surface fires to high intensity stand-replacing fires like the destructive fire 

which occurred in 1989 in the northwest area of Mica Mountain. Size of fires post 1971 

show an increase expected from limited suppression activity. 

Due to SNP's variable efforts of suppression management, the amount of 

accumulation is probably less than in other managed areas which have strongly and 

consistently suppressed fire firom the turn of the century (Figure 2). However, areas which 

possess excessive litter need to be identified if fire managers are to restore natural fire 

cycles and reduce the threat of destructive fires. The utility provided by HFED to view 
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overlapping bum areas over time is invaluable for accomplishing this goal. For instance, 

such an analysis will define areas that have burned repeatedly, recently or not at all. This 

information can then be used to calculate fire recurrence intervals and draw attention to 

locations likely to support excess fuel. Likewise, having a spatial reference of where fires 

have occurred in the past, in conjunction with behavioral and causal characteristics, may 

facilitate the planning of when and where to invoke prescribed natural fires. 

The final utility of HFED is its accessibility. A World Wide Web (WWW) site 

was designed to introduce HFED, and provide an empty template and instructional 

handbook (Appendix A) for downloading. Interested organizations which support 

Microsoft ACCESS or other compatible database program can organize their own fire 

history information in a standardized manner and, in turn, post their completed data set 

on the WWW for access and integration by other users. Eventually, this WWW site will 

develop a clearinghouse of fire history information that can be centralized across the 

Sonoran Desert, although use of this site is not limited to southern Arizona and may be 

useful to other regions. GIS applications such as the development of fire ignition point 

and perimeter coverages will need to be developed within each participating agency. The 

HFED WWW site provides on-line specifications for such applications, as well as links 

to available base coverages for southern Arizona. It is also encouraged that developed fire 

occurrence coverages be posted in addition to completed HFED data sets for review by 



others with GIS capability. The location of this web site is: 

http://grotto.smr.arizona.edU/nbs/people.html#student. 

http://grotto.smr.arizona.edU/nbs/people.html%23student
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SUMMARY AND FUTURE RECOMMENDATIONS 

Due to broad scale changes in fire activity in southern Arizona brought about by 

land-use practices since Anglo settlement as well as natural climatic variability, 

conflicting fire management issues have arisen. Clarity of the region's fire history, 

therefore, is required in order to apply proper management and restore natural fire 

frequencies. Local, state and federal agencies that maintain records of historical fire 

activity, however, do so in a wide range of formats and time periods, making it difficult 

to conceive and understand fire's role. For this reason, the Historical Fire Events 

Database (HFED) was designed to centralize and standardize fire history information. 

This records system surpasses previous efforts of centralization by providing efficiency in 

updating, maintaining and querying fu"e attributes as well as by utilizing the World Wide 

Web to increase accessibility to HFED's structural design, and facilitate the sharing of 

completed data sets across a regional scale. Connectivity to a GIS further supports the 

ability to gain insight about fire's role by providing a means to study spatial aspects of 

fire history. 

Constraints of this study, however, limited the application of this tool to SNP. 

Several future recommendations follow: 

a) Detailed analyses need to be conducted to fiirther develop the fire history of SNP. 

These analyses should include the determination of fire fi-equency, size and recurrence 
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interval for each vegetation community based on a current vegetation map, correlation of 

yearly seasonal precipitation (winter and summer) to fire frequency and size, 

investigation into the presence of campsites, picnic areas, and trails within the park as 

well as of nearby adjacent urban areas to proximity of human caused fires, and 

incorporation of tree-ring results for the Rincon Mountains conducted by Baisan and 

Swetnam (1990). 

b) An agreement and commitment needs to be fostered between remaining institutions 

that possess fire history data in order develop a regional database for the Sonoran Desert 

and southern Arizona. Analysis of one park's fire history is the furst step, but without 

access to knowledge about contiguous areas, the process to develop an understanding of 

fire's role is hampered. 

c) Fire boundaries need to be mapped for all fires, not just "large" fires, and by all 

agencies responsible for documenting fire activity. This information is critical for 

determining fire recurrence intervals as well as more accurate measurements of area 

burned within vegetation types. 

d) Efforts need to be directed on developing more accurate current vegetation maps to 

maximize fire distribution estimates. Many agencies lack large scale vegetation maps 

including SNP. which relies on a historical vegetation map nearly 60 years old and never 
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ground truthed. Additionally, quantitative and qualitative information is needed on exotic 

plant invasions in southern Arizona. Aside from Lehmann lovegrass, the spatial extent of 

many invading species as well as their influence over fire regimes has not been 

documented. 



APPENDIX A: 

THE HISTORICAL FIRE EVENTS DATABASE (HFED) 

USER'S HAND BOOK 
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I. Introduction 

1.1 Purpose of the Historical Fire Events Database 

To centralize known information about fire events in the Sonoran Desert, and to 

provide managers with insight on relationships between fire size, frequency and 

distribution over time, a relational database of fire attributes has been created. This 

database will contain fire-related data from local, state and federal agencies within the 

Sonoran Desert to eventually generate a comprehensive fire history for the entire desert 

ecosystem. Initially, this database has been populated with data from the archives of 

Saguaro National Park. The Historical Fire Events Database (HFED) is based on data 

associated with individual fires recorded in the USDI 1202 Fire Report, a standard form 

throughout the Department of the Interior which contains descriptive information about 

reported fires. This data exists for Saguaro National Park in the Rincon District since 

1937, providing 60 years of fire activity information for analyses of spatial, a-spatial and 

temporal trends in fire occurrence. One of the most important purposes of this database 

will be to facilitate trend examination by an external link to a Geographic Information 

System (GIS). This will create a dynamic system in which geo-referenced locations of 

fires and their attributes can be viewed simultaneously and queried. Connection to a GIS 

is not discussed in this handbook since technical details of exporting data into a GIS will 

vary according to hardware and software available, as well as the desired application. 

Rather, this document introduces the functional design of HFED. and explores ways the 
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database can be updated, maintained and used to print 1202 Fire Reports for fires as diey 

occur using data from Saguaro National Park as an example. Although this database has 

been originally designed to assist fire managers in the Sonoran Desert, HFED is 

applicable for use by all organizations interested in centralizing and analyzing records of 

fire occurrence. 

11. Database Design and Function 

II. 1 Categorical Design 

Data for a single fire is categorized in the USDI 1202 Fire Report by means of 

seven subsections. These subsections are entitled Main, Statistical, Agency, Suppression. 

Site, Prevention and Prescribed Data (Figure 16). Each describe date and cause, 

ownership, the reporting agency, suppression techniques and time, topographic 

conditions, ignition characteristics and prescribed qualities of the fire, respectively. All of 

these subsections have been included in HFED. 

Since the 1202 Fire Report forms have existed since at least 1937, the form and 

the data contained within it has evolved to reflect the changing direction of fire 

management over the past six decades. As a result, many of the earlier reports contain 

types of information not recorded in the present reports, and vice versa. Therefore, two 

new categories. Fire Character and Fuel Type Data have been synthesized as a 'catch-all" 
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to include the entirety of data discovered throughout the history of the 1202 Fire Reports 

at Saguaro National Park. In total, nine categories of data exist within HFED: Main, 

Statistical, Agency, Site, Suppression, Prevention, Prescribed, Fire Character and Fuel 

Type. Each of these categories are represented in the database as separate data tables. Any 

other data categories deemed relevant may be included at any time and with ease due to 

the relational nature of the database. For reference on how to add new categories of data, 

see section VII. 
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Table 1. An excerpt of the Suppression Data table for Saguaro National Park, one 
example of the nine data tables based on the information from the USDI 1202 Fire 
Report. 

1937001 Saturday, June 26, 1937 14:30 E 

1937002 Friday, July 02, 1937 | 05:00 D 

1937003 Sunday, July 04, 1937 ! 10:20 D 0.005 

1937004 Sunday, July 04, 1937 17:15 D 5 

1937005 Tuesday, July 20, 1937 i 18:00 0.12 

1937006 Thursday, July 22, 1937 10:30 D 0.1 

1937007 Thursday, August 12, 1937 • 11:00 D 0.1 

1937008 Saturday, August 14, 1937 10:20 C 0.3 

1937009 Saturday, August 14, 1937 i 16:45 C 0.01 

1937010 Sunday, August 15, 1937 08:45 C 0.1 

1937011 Tuesday, August 17, 1937 10:40 D 0.1 

1938001 Saturday, April 30, 1938 19:50 A 

II.2 Functional Objects 

II.2.I Tables 

HFED is composed of a series of interrelated objects, namely data tables, forms 

and reports. Each table contains the data respective to one of the nine categories 

explained above. A section of one of these nine data tables for Saguaro National Park, the 

Suppression Data table, is illustrated in Table 1. Note the field names at the top of every 

column. With the exception of Fire ID, each reflect a unit of information present in the 

Suppression data subsection of the 1202 Fire Report (Figure 16). Subsequent rows 

contain data for each of these field names regarding individual fu-es recorded in the 1202 

Report from 1937. One additional field has been appended to the beginning of this table, 

the Fire ID field. In this field, each fire is uniquely tagged with an internal tracking 

number which consists of seven digits; the year the fire occurred followed by the 
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sequential number of the fire within that year. The first row in Table 1, for example, has a 

Fire ID of 1937001. This represents the first fire reported m 1937. Likewise, 1937002 

represents the second reported fire in 1937. Each of the nine tables contain this field Fire 

ID, and each recorded fire possesses a unique number in this field that it is consistent 

across tables. The Fire ID, therefore, serves as the primary key that allows the user as 

well as the database to keep track of data regarding a single fire that is categorized into 

separate tables (Figure 17). A new data table can also be easily inserted into this design. 

Data tables are populated with coded data where codes were used on the 1202 Fire 

Report. An example of coded data is illustrated in the Discovery Type field of Table 1. 

The first entry contains the letter E which denotes this fire was discovered by a 

cooperator employee. Coding in HFED is fully consistent with the code system in use by 

the Department of Interior for completing 1202 Fire Reports. The published guide for 

translating this code has been electronically incorporated in this database and will be 

discussed in section IV. 

II.2.2 Forms 

In addition to data tables, a series of forms exist for the purpose of entering new 

data into this database. These forms are visual arrangements of the data fields appearing 

in the 1202 Fire Report and serve as a dynamic data input system. This system relocates 

and saves data into the appropriate table(s) and in the appropriate format as data is 
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Agency Data Table 

Fire_ID Status Rep_Ag Area_Name Unit Snbunit 
-1937001 1 NPS SAGU 86 700 
1937002 1 MPS SAGU 86 700 
1937003 I NPS SAGU 86 700 
1937004 I NPS SAGU 86 700 
1937005 1 NPS SAGU 86 700 

Suppression Data Table 

Fire_ID Disc_Date Disc_Time Dlsc_Type Disc_Acre 
1937001 6/26/37 14:30 E 
1937002 7/2/37 05:00 D 
1937003 7/4/37 10:20 D 0.005 
1937004 7/4/37 17:15 D 5 
1937005 7/20/37 18:00 0.12 

^ Main ^ 

JL 
—;— ^ Fuel Type ' 

Statistical 

Fire ID 
Fire Character' 

Agency < 

^ Suppression Site ^ 

Figure 17. A schematic diagram depicting the inter-relatedness of data tables through a 
common field, the Fire ID. 



75 

entered. Figure 18 shows the Suppression Data entry form. This form appears similar in 

design to the Suppression Data subsection of the 1202 Fire Report (Figure 16), but 

includes a Fire ID field and a series of action buttons. As data is entered into this form, 

the information is assigned to its respective location in the Suppression Data table, and 

becomes a fixed and integrated part of the database. Data can be directly entered into the 

data tables, but forms provide a familiar interface for data entry, and most importantly 

provide a means for ensuring data security and integrity. Forms, for example, buffer the 

user from the central body of information (the data tables) contained in the database, 

protecting the user from potentially corrupting it. Entering raw data directly into the data 

tables is prohibited in this application. The user is forced to utilize the data entry forms 

Suppression Data ooooooq 

00-00-01 

Figure 18. The Suppression Data entry form, a dynamic interface which allows new data 
to be entered into the database. 
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and must comply with the data formats required by the forms. For instance, the 

Suppression Data entry form prompts the user to enter dates using mmddyy format where 

m = month, d = day and y = year. If the user does not comply, an error message will 

appear. If the user does comply and hits a carriage return, the mmddyy format will change 

to the format as it appears in Table 1. This technique not only ensures all users enter data 

in a common maimer, but it allows abbreviated data entry. 

II.2.3 Reports 

Once all data for an individual fire has been entered, a report object can access 

this information stored among the data tables, and produce a hard copy publication of the 

data in standard 1202 Fire Report format (Figures 19, 20). The report in Figure 20 is a 

close replication of Figure 16, however. Figure 20 has been completed by easier means 

and with efficient options for correcting errors . More information about tables, forms and 

reports, as well as other data structures will be discussed in greater detail in the following 

sections. 
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Data Tables 

Data Entry Forms 
Report 

Raw Data 
Fire ID 

Figure 19. Flow chart of database objects. As raw data is entered into data entry forms, 
the information is placed into the appropriate data tables. This information is then 
accessible by a database object called a report, that retrieves data from the data tables for 
viewing and printing in standard 1202 Fire Report format. The user has direct contact 
with both ends of this flow chart, the data entry forms and the report. The data tables, on 
the other hand, remain hidden maintaining security of the 58 years of fire activity data. 
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III. Starting the Database 

III. 1 Logins and Passwords 

Since this database may contain an immense number of records, it is strongly 

suggested to set up a database password and login privileges to maintain security. Even if 

the structural format of this database is being used for a small data set, or by one or two 

individuals, establishment of logins can be used to grant or revoke permissions for 

manipulating database objects, and to maintain a safeguard against data corruption. The 

development of login privileges on an individual computer running HFED implies that all 

users of that computer will require a login name and a password to run ACCESS. All 

users of ACCESS, therefore, not just those of the Historical Fire Events Database will 

need a login name and password to launch ACCESS. The following example for 

developing login names suggests establishing one general login name with a password for 

use by all users (User) of ACCESS in order to execute the software, and an additional 

login name set aside for the database administrator (Admin). Privileges and permissions 

for data manipulations are then specific to and outlined within databases, which are 

applied to users when the database is opened using the User login name. Many options 

exist for setting up login accounts. It is possible to set up accounts and passwords for 

individual users, rather than groups of users (like User and Admin). However, the latter is 

discussed in the following section. For more information about creating login accounts, 

see an ACCESS reference book. 
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III. 1.1 Database Password 

The password for the Historical Fire Events Database is fire. This password 

should be changed to protect against unauthorized users. To change this password, open 

the database (file name is HFED.mdb) and when the Saguaro Fire History Switchboard 

appears, choose Tools, Security, Un-set Database Password. In the text box, enter the new 

password. 

III. 1.2 Creating Login Accounts 

Two basic accounts should be established: Admin and User. The Admin account 

exists as a default in ACCESS, and is designed for use by the database administrator. It 

maintains the permission to alter any database objects as well create accounts for new 

users. The User account is meant for all individuals other than the database administrator, 

whether casual browsers or consistent retrievers of information from ACCESS databases. 

If ACCESS currently does not prompt for a login when it is executed, the login procedure 

needs to be activated by entering a password for the Admin user. If the Admin password 

is not entered, the user is automatically logged in as Admin with a blank password every 

time ACCESS is executed. This means any user is able to delete data and alter 

configurations of tables, forms and reports of any databases within ACCESS. No security 

against corruption can be implemented! 
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Before beginning the steps to activate the login procedure, make a copy of the 

System.mda file in use and any database files created or modified while using this 

System.mda. If the password assigned to Admin is forgotten, ACCESS will not run. If 

this should happen, the original version of System.mda must be restored as well as all 

back-up versions of database files which are associated with this original version of the 

System.mda. 

If ACCESS has login accounts already established, refer to section III. 1.3. It is 

suggested to alter the permissions of these accounts for the Historical Fire Events 

Database to reflect that described in Figures 26a-26e. 

To activate the login procedure for ACCESS: 

1. Start ACCESS 

2. Open The Historical Fire Events Database (file name is HFED.mdb) 

3. When the Saguaro Fire History Switchboard appears, choose Tools, Security, User 

and Group Accounts from the menu bar. This initiates the User and Group Accounts 

Window (Figure 21). By default, the present user is logged in as Admin and is a 

member of the Admin and Users group. 



4. Click the Change Logon Password tab (Figure 22). Note the user name is Admin. Use 

tab to bypass the Old Password text box. Type in a new password such as temp in the 

New Password text box. This is suggested as a temporary password which can be 

changed. This password is case-sensitive. Repeat this password in the Verify text box. 

Click OK to close this dialog. To change this password, repeat the above steps but 

enter temp as the old password, then proceed to enter the new password. Remember 

this password. It will be required to create and modify databases! Since users logging 

in as Admin have full permissions for all objects, as few individuals as possible 

should know this password. 

Figure 21. The User and Groups 
Accounts dialog box. "Admin" 
should appear in the Name text 
box. 
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5. Exit ACCESS and start it again. This time ACCESS will prompt for a login. Type 

Admin in the Name text box. Use tab to move to the Password text box and enter 

temp, just as it was tjqjed previously. 

6. ACCESS will run and The Historical Fire Events Database needs to be opened again. 

Now it is time to set up the User account. When the Saguaro Fire History 

Switchboard appears, choose Tools, Security, User and Group Accounts from the 

menu bar. In the User and Group Accounts window, select new under the Name text 

box. The New User/Group dialog appears (Figure 23). 

User and Gioup Accounts 

Figure 22. The Change Logon Password dialog box. The User Name should appear as 
"Admin" 
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7. Type User in the Name text box and then enter a four digit identification number. 

Write down and save this number. This is not a secure element and can be written on 

this manual if desired. This number may be useful to the database administrator when 

needs arise, but it does not have direct application at this time. Click OK to close this 

dialog. 

8. Back at the User and Group Accounts window, be sure that User is now in the Name 

text box. In the Group Membership area, highlight Users under Available Groups. In 

the Member Of box, only Users should be listed. If nothing is listed in diis box, be 

sure that Users is highlighted under Available Groups and then click the Add» 

button (Figure 24). Click OK. 

New User/Group 

ugure23. The New User/Group dialog box 
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9. Exit ACCESS. Start ACCESS again but this time login as User leaving the password 

blank since this has not yet been created. To assign a password to the User login 

name, choose Tools, Security, User and Group Accounts from the menu bar when the 

Saguaro Fire History Switchboard appears. Click the Change Logon Password tab 

from the User and Group Accounts window. In this dialog, be sure the User Name is 

User. User Name will only be User, when ACCESS is launched using User as the 

login name. Tab to bypass the Old Password text box. Type in the new password in 

the New Password box, and then repeat this password in the Verify text box. This 

password is case sensitive. Remember this password since it will now be required by 

Usei and Gioup Accounts 

Admins 

Figure 24. The User and Group Accounts dialog box for the User Account. "User" 
should appear in the Name text box. 
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all individuals when logging in as User to run ACCESS! This password can be changed 

in the future using this dialog, but be sure the User Name is User in the User and Group 

Accounts dialog box before doing so. 

III. 1.3 Assigning Permissions 

Now that login accounts have been established, it is necessary to assign 

permissions to these accounts to regulate privileges within the Historical Fire Events 

Database. 

1. Login to ACCESS as Admin, exiting ACCESS first if necessary. Permissions can be 

changed only when logged on as Admin. Open the Historical Fire Events Database. 

Choose Tools, Security, User and Group Permissions firom the menu bar. 

2. Click the Users option button firom 'List:' to display the permissions for group User. 

Select User in the User/Group Name list (Figure 25). Permissions only need to be 

assigned to the User login name since Admin by default includes all permissions. 

3. Open the Object Type drop down list and select the type of database object for 

changing permissions. Begin by selecting Table in this box. 

4. Tables present in the Historical Fire Events Database will appear in the Object Name 

box. Select all tables listed in this box, however, do not include New Object Type in 

this multiple selection. 

5. Permissions currently granted to Users for data tables, if any, are represented by 

check marks in the Permissions box. 
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6. The suggested permissions for tables by a User of the Historical Fire Events Database 

are illustrated in Figure 26a. In the Permissions box for tables, click the check mark 

boxes to add or remove permissions so they appear identical to that in Figure 26a. 

7. Continue to select database objects from the Object T^pe drop down list. For each, 

select all objects which appear except New Object Type, and modify the arrangement 

of check boxes to replicate those illustrated in Figure 26b to 26e. 

8. When permissions for all object types have been changed to those listed in Figures 

26a to 26e, click OK. 

Permissions for the Admin and User accounts are now established. 

HHflHI 
HlAdmin 

Hm 
u I Agency 
DT Fire Character 
DT Fuel Type 
DT Main 
DT Ownership 
DT Site 
DT SuDoression 

Figure 25. The User and Group Permissions dialog box 
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Figure 26a-b. The User and Group Permissions dialog box showing suggested permissions for a. Tables and b. Queries 
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III.2 Opening the Database 

When executing ACCESS, login as User and type in the password that was 

assigned in section III. 1.2. Logging in as a user allows permissions for reading, adding 

and editing data. It does not allow permission to delete records or alter the configuration 

of data tables, forms or reports. If these actions are needed, it is necessary to login as 

Admin which should be conducted by the database administrator upon which the 

responsibility lies of ensuring that changes to the database structure are valid and 

functional. When prompted, select "Open an Existing Database" and choose HFED from 

User and Gfoup Permissions 

I swop:up 
toolaqency 

' toolchar 
, toulmain 
tooliite 

. toulstat. 
tool:upp 

Macro 

Figure 26e. The User and Group Permissions dialog box showing suggested permissions 
for Macros. 
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the list appearing. If HFED does not appear as a choice, select "More Files" in this list 

and then navigate to the directory containing HFED.mdb. Open this file, and type in die 

database password. When HFED.mdb is executed in ACCESS, a data entry interface is 

automatically initiated. This is the Fire History Switchboard. 

III.3 The Fire History Switchboard 

The Fire History Switchboard acts essentially like a main menu comprised of 

action buttons that activate data entry forms (Figure 27). Each button is labeled with the 

name of the data entry form it respectively opens. Note these names are the same as the 

nine data tables described earlier with the modification that Main, Statistical and Agency 

(MSA) Data have been compressed into one form, rather than three individual forms. 

WTaen the user is ready to begin to enter information about a new fire, data can be entered 

in these forms in any order desired, but it is suggested to begin with the MSA Data entry 

form and work down through the main menu. When the MSA action button is clicked, the 

data entry form will appear over the switchboard window. The user can now begin to 

enter data. Section IV provides step by step instructions for entering and saving new 

records and moving between forms. 
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IV. 1 Organization of the Data Entry Forms and Important Features 

Figure 28 illustrates the Suppression Data entry form once again. All forms 

contain essentially the same components; a Fire ID field, an array of 1202 field entry 

boxes (the form body), and several action buttons located at the bottom of the form. 

IV. 1.1 The Fire ID Field 

The Fire ID, (see section II.2.1), serves as an internal identification number for 

each fire that dynamically links data across tables. The Fire ID consists of the year the 

fire occurred followed by the number of the fire within that year, for a total of 7 digits. 

-.f- \ 
-iji 

H •K. "1 I » 
I 1 

t ri 

Q  '  '  .  " " "  '  \ ^  ;  

,  .  1  K i  I  .  L - ,  •  •  J  1  

Figure 27. The Fire History Switchboard for Saguaro National Park. 
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For example, 1996001, 1996025 and 1996101 represent valid entries for the T', 25'*' and 

101"* fire in 1996. This numbering convention ensures that all fires have a unique 

identifier. Each of the nine data entry forms launched from the switchboard will require 

the entry of a Fire ID. This Fire ID will be the same on all data entry forms in which data 

about an individual fire is entered. For example, the Fire ID on all data entry forms in 

which data is entered for the first fire in 1996, will be 1996001. 

Suppression Data 

OCKIO-OOI 

The Action Buttons 

Figure 28. The Suppression Data entry form showing the three essential components to 
all data entry forms: the Fire ID field, the form body containing data entry boxes and the 

action buttons. 
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It is crucial for optimum database performance that this information be 

entered accurately. The Fire ID must be entered as the same number on all 

forms for data regarding the same fire, since this is the primary identification 

(key) used in relating associated data between tables. Likewise, each 

individual fire must have a Fire ID unique from all other fires. If 

inadvertently, a Fire ID is entered the same as one previously assigned in the 

database, an error message wall appear since duplicate values can not exist in 

the primary key. Data entered with this repeated Fire ID will be lost and will 

need to be re-entered. In the event of this happening, it may be unclear which 

data was truly written to the database and which was lost. To check the 

contents of the database at this time, see section IV. 1.4. 

IV. 1.2 Data Entry Form Body 

The data entry form body is the component of each form that is designed to 

appear like an electronic replication of one of the USDI 1202 Report categories. The 

purpose of this component is to write new data to the database. Forms, therefore, function 

in add only format. Previous records can not be viewed or edited. The contents of each 

data entry forms are reviewed, and detailed instructions are given for form completion in 

section IV.2 
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IV. 1.3 Action Buttons: Writing data to the database and moving between forms 

Action Buttons are located at the base of each form and execute specific 

commands or actions. These buttons have been customized to provide options regarding 

how data is entered, and to automate the update or saving process. It is important to note 

that all action buttons located at the base of forms are designed to save the data entered in 

the current form when activated. Prior to an action button being executed, entered data is 

merely a visual representation on the screen. It has not been written to the database. In 

other words, when data for an individual fire is entered into a data entry form, this 

information is not written into the database until one of the following buttons has been 

activated. If a mistake is made during data entry before any action buttons are clicked, the 

user can correct the errors by overwriting the existing data in the entry box. Once an 

action button is activated, the current data in the data entry boxes disappear. This 

indicates the data has been "sent" or written to the data tables and is now unrecoverable 

using these data entry forms. If a mistake(s) is made and realized after activating one of 

these buttons, refer to section V. to access and correct the erroneous data. Remember, 

contents of the data tables can be checked any time during the data entry process. Refer to 

the following section for instructions. 

The Stop button will save the data entered in the present form, write it to the 

data tables, close the form and return the user to the Fire History Switchboard. 
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• The right arrow button provides a short cut to the next data entry form. Instead 

of closing the current form and returning to the switchboard to select another 

data entry form, this action button will save the data entered in the present form, write it 

to the data tables and then automatically open the next form listed on the main menu of 

the switchboard. 

The left arrow button will save the data in the present form, write it to the data 

tables and return the user to the previous data entry form listed on the main 

menu of the switchboard. 

WB/M The add new record button will save the data entered on the present form, 

BHw write it to the data tables and then blank all data entry boxes. The entry form 

remains active and is now ready for data regarding a new fire. This action button allows 

the user to enter multiple sets of data for separate fires on one form at a time without 

having to flip between forms repeatedly when entering many fire records. 

The edit existing records button will open a modified version of the current 

form in which the user can scroll through records entered post 1995. This 

button is to be used with caution since it allows the user access to historical data and the 

ability to modify it. This form should only be used for correcting errors made during the 
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data entry process! For more information about safe ways to make corrections, see 

section V.. 

IV. 1.4 Checking Data Table Contents During Data Entry 

To check the contents of the database at any time during the data entry process, it 

is possible to view the current information in the data tables. Nine command buttons 

labeled with the names of each data table are adjacent to the tool bar at the top of the 

ACCESS window. If these buttons do not appear adjacent to the menu or tool bar, click 

on View from the menu bar. Select Toolbar and scroll through the list to "View 

Datasheets". Click the check box adjacent to this selection and then close this Toolbar 

window. The data table command buttons will appear above or below the current toolbar. 

Each command button opens the respective data table in read only format. 

Editing, deleting or adding data in this interface is prohibited. By viewing the data tables 

in this manner, contents of the database can be confirmed. It is important to note that 

these data tables are updated with newly entered data, only when an action button at the 

base of the form has been activated (see section IV. 1.3). If errors are discovered in the 

data tables, refer to section V. To close the data tables, select File from the main menu, 

then choose Close. 
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IV.2 Categorical Data Entry 

IV.2.1 MSA Data Entry Form 

Main Data 

When the MSA command button is clicked from the Switchboard window, the 

MSA Data entry form is opened and appears blank (Figure 29). Consequently, the user is 

ready to begin entering data in standard 1202 format. The field organization and order on 

this form and all others is designed to appear similar to the 1202 Fire Report. Users can 

tab from one field to the next as they progress through the form. The first field is Status, 

and is structured as an Option Box. The user has three options: New, Correction, Delete. 

These choices are compliant with codes 1,2 and 3 respectively as outlined in the code 

book for 1202 Fire Report Data. The user does not have to occupy themselves with code. 

Rather they must simply choose one of three open circles to mark their choice, and the 

database will write the numeric code to the data table automatically. By hitting tab, the 

next field is Fire ID. As described earlier, this field serves as an internal identification 

number that links data across tables. Follow instructions in section IV. 1.1 to enter this 7 

digit number heeding the cautionary notes. Continue to use t_a^ to move from one field to 

the next. Enter the Reporting Agency, Unit, Subunit, Year and Fire Number in 1202 

Fire Report foraiat. For a hypothetical fire occurring in 1999 at Saguaro National Park, 

these entries would be as follows: NFS, 86, 700, 1999, 001 respectively. For more 

information on the format of these data fields, see the USDI 1202 Fire Report Code 
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Book. Note, when entering the abbreviation for agency, it does not have be capitalized. 

When tabbing to the next field, an input mask automatically capitalizes entered 

information, thus standardizing the format in which data is written into the data tables. 

This is true for all entries that require text. The remaining fields in this upper portion of 

the MSA Data entry form. Class, Fire Type, Protection Type, General Cause, Specific 

Agency Data 

Figure 29. The MSA Data entry form. 
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Cause and People, require coded data. The is signified by a downward arrow located at 

the right edge of the entry box. By clicking this arrow, a drop down pick list appears 

offering code choices complete with code descriptions. Essentially, this is an electronic 

version of the published 1202 code book. Use the up/down arrow keys to scroll through 

this list until the desired choice is highlighted. A carriage return at this time will enter this 

selection into the entry box (Figure 30). 

Statistical Data 

The Statistical Data entry form is accessed by clicking the blue form 

icon. When this form is opened, five fields appear: Fire ID, Owner, Vegetation, State 

and Acres Burned (Figure 31). Read carefully the following section, and determine 

which of the options suit the fire data being entered. Then proceed with the given 

instructions. 

Main Rre Datal INPS 

Figure 30. The Main Data form with the drop down picklist of code options for the 
General Cause field. 
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1. If the fire has burned land belonging to only one land owner, such as a fire burning 

completely within park boundaries with no public or private in-holdings, and only one 

vegetation class, then enter its Fire ID (see section IV. 1.1). Proceed to choose the 

owner of this land from the drop down pick list, as well as the vegetation burned and 

the U.S. state where the fire occurred. Finally enter the total acres burned. Disregard 

the Counter field, and click exit to save this data and return to the MSA Data entry 

form. Incrementing the counter inadvertently with no additional owners for entry will 

create a blank record in the Statistical Data table. 

2. If the fire spread over land belonging to more than one land owner, such as across 

park boundaries into a National Forest, and/or more than one vegetation class, enter 

the Fire ID (see section IV. 1.1). In the instance of multiple land owners, select one 

owner from the pick list, choose the vegetation class, the state and finally enter the 

size of the area burned belonging to this owner. Check to be sure the entered data is 

correct, and then click the right pointing arrow above the Counter field. The number 

currently in the Counter field should increment by one and the Fire ID, Owner, 

Vegetation, State and Acres Burned fields should become blank. This indicates the 

data has been saved and written to the database, and now additional owners can be 

added. If the counter fails to increment, these fields will not become blank. If new 

data is entered disregarding the fact that data is already present in the entry boxes, the 

original data will be overwritten and lost! To continue entering multiple owner data. 
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enter again the same Fire ID, then select the second owner from the pick list and enter 

the respective vegetation burned, state and acreage burned. Increment the counter and 

repeat these steps for all additional owners. Likewise, if multiple vegetation classes 

were burned, repeat the above steps choosing new values for the vegetation class 

burned by each owner. When the last owner and/or vegetation class, state and acres 

burned are entered, proceed as in option #1 and disregard the counter. Click exit to 

save the data and return to the MSA Data entry form. Incrementing the counter 

inadvertently wdth no additional owners or vegetation classes for entry before exiting 

will create a blank record in the Statistical Data table. 

Contrary to the discourse on entering unique values for Fire ID in section IV. 1.1, 

this is the only section which requires repeating Fire ID within a form. Since multiple 

owners or multiple vegetation classes pertain to the same fire, the Fire ID must be the 

same for each entry. Unlike all other forms, the statistical form does not use Fire ID as 

the primary key. On this form. Counter serves as the primary key, and therefore, must 

be incremented to ensure uniqueness. 
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Agency Data 

Exiting the Statistical Data entry form, reactivates the MSA Data entry form for 

entering the remaining section of data, the Agency Data (Figure 32). Enter Fire Name 

and Area Name, using tab to move between fields. Again all text fields will default to 

capitals when tg^ is executed. Choose the Owner of Origin from the available pick list. 

Proceed with entering the location of the fire. If Township, Range and Section (TRS) is 

being used for this information, all entries should include direction and the Section field 

should include quarter descriptions. For example, 15N is acceptable format for Township, 

12E is suitable for Range and 1 NW1/4NW1/4SW1/4 is an adequate description of 

Section (which is translated as the northwest quarter of the northwest quarter of the 

Statistical Data 

1939001 

Figure 31. The Statistical Data entry form. 
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southwest quarter of section 1). Meridian should be selected from the given choices in 

the pick list. If fire location is available in Latitude and Longitude (Lat/Long), TRS 

fields can be left blank. Latitude and Longitude require the following format respectively: 

dd-mm-ss and ddd-mm-ss where d = degrees, m = minutes and s = seconds. Entered data 

must conform to this 6 and 7 digit format by using zero(O) as a space holder. A latitude of 

32 degrees, 8 minutes and 5 seconds, for example, should be enter as 32-08-05. If zeros 

are not entered, this latitude value would contain 4 rather than 6 digits, causing an error 

message to appear when tabbing to the Longitude field. If UTM coordinates describe the 

fire location, TRS and Lat/Long fields may be left blank. Enter the Zone, the Easting (E), 

and the Northing(N). Zone may be 1 or 2 digits, the E and N coordinates must be 6 and 7 

digits, respectively. 

Following location, is the Total Acres Burned field. Enter the entire size (sum all 

owners if applicable) of the fire using up to 3 decimal places if needed. For Fiscal Year 

enter one number between 1 and 9, and for Fiscal Data enter up to 11 numbers and 2 

decimal places. Refer to the USDI 1202 code book for fiirther information regarding 

these fields. Finally select the Problem Class from the drop down pick list. 
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IV.2.2 Suppression Data Entry Form 

The Suppression Data entry form is designed as a grid similar in appearance to the 

Suppression Data section on the USDI 1202 Fire Report (Figiu-e 33). The field Fire ID 

should be entered first (see section IV. 1.1). Use tab to move the cursor across each row 

fi-om left to right before down to subsequent rows. The Date column requires dates to be 

entered in mmddyy format, where m = month, d = day, and y = year. A total of 6 digits is 

required. Use zero(O) as a place holder if necessary. A Discovery Date of June 6, 1996, 

for example, should be entered as follows; 060696. The date field is modified to spell out 

the month and include the day of the week, when tab is executed to move to the Time 

field. The time fields should be entered in 24 hour time such as 13:00 for 1:00 pm. The 

Type column exists only for discovery and initial attack. Both possess drop down lists of 

code options. For Discovery Type only one code needs to be selected from the list. 

Agency Data 

lEXAMPLE 

OO-OO-OOI 0OCH)0-00| 

12345G7I 1^450 

12345678910.11 

Figure 32. The Agency Data entry form. 
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However, for Initial Attack Type up to three codes can be entered as signified by the "1 

2 3" above the entry box. For a given fire, initial attack may have been in the form of a 

hand crew, helitank crew and medium engine. Using the code list, the proper entry would 

be F H D. The first entry (F) can be selected firom the drop down list. To add the 

remaining two entries (H and D), however, it is required to manually enter these under 

the headings "2" and "3". Selection from the drop down menu in this field will only write 

one code to the entry box. Multiple selections will overwrite the previous selection made. 

Therefore, more than one initial attack type must be typed into the data entry box. If only 

one type is recorded, a single entry in this field is sufficient. No place holders are 

necessary, and space beneath '2" and '3" may be left blank. The Amount column is 

valid only for Initial Attack. This field pertains to the number of each initial attack type 

Suppression Data 1999001 

S unday, J une 06,1999||| 1 SrOOHA 

Monday. June 07,1999IH 06:001 

T uesday. June 08,1999|B 19:00| 

Thursday. JunelO, 1999|B 07:001 

Figure 33. The Suppression Data entry form. 
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used on the fire. Continuing with the previous example, imagine 10 individuals 

comprised the hand crew, 4 individuals the helitank crew, and one medium engine was 

used. The entry for the Initial Attack Amount would be 10-04-01. The order of each 

amount corresponds to the order of each type of initial attack. Unlike the Initial Attack 

Type field, zero's should be used as place holders to keep this value at 6 digits. For 

example, a fire which utilized only 4 trained hand crew at initial attack would have an 

Initial Attack Type of F and Amount of 04-00-00. Finally, the Acres field requires the 

size of the fire at each stage of suppression. The size should be entered in acres and can 

possess up to three decimal places. 

IV.2.3 Site Data Entry Form 

The Site Data entry form contains information regarding the topographic 

conditions of the fire site (Figure 34). Enter the Fire ID as described in section IV. 1.1. 

The following fields. Topography, Aspect, Slope, Elevation, MSGC and ADJ Class 

can be entered by selecting code options fi-om the drop dovra menus provided. Use ^ to 

move between fields. The Station and Bum Index fields must be entered manually. 

Refer to the USDI 1202 Code Book for explanations of these fields. 
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IV.2.4 Prevention Data Entry Form 

The Prevention Data entry form contains four data fields regarding the day on 

which the fire occurred as well as the investigation and suspect status. Start by entering 

the Fire ID (see section IV. 1.1). The remaining fields. Day of Week, Was Fire 

Investigated?, Fire Cause Suspect and Suspect can be entered by choosing valid 

options from the pick lists associated with each data entry box (Figure 35). The USDI 

1202 Code Book clarifies the intent of these fields. 

1999001 

Figure 34. The Site Data entry form. 

Prevention Data 1999001 

Reside! 

Figure 35. The Prevention Data entry form. 
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IV.2.5 Prescribed Data Entry Form 

The Prescribed Data entry form is used only for prescribed fires. Enter the Fire ID 

of the prescribed fire (see section IV. 1.1). The Plot Objective, Fire Type Strategy, 

Application Method, Fuel Model as well the PNF Complexity scores: Escape, Values, 

Fueis/Behav., Duration and Air Quai. can be selected firom provided pick lists. The 

Cost/Acre field requires a number with up to two decimal places (Figure 36). Similar to 

all other forms, consult the USDI 1202 Code Book for more information regarding these 

fields. 

IV.2.6 Fire Character and Fuel Type Data Entry Forms (Optional) 

The Fire Character and Fuel Type Data entry forms provide a means for entering 

ancillary data that is not currently contained within the latest version of the USDI 1202 

Fire Report. The data present within in these forms represent information that was once 

Prescribed Data 19990021 

Figure 36. The Prescribed Data entry form. 



110 

recorded on the USDI 1202 Fire Report over the years of the reports evolution. These 

forms are available if the decision is made to enhance the database with this additional 

information. These forms can be completed in part or in full depending on what is 

deemed pertinent. Perhaps the most useful and applicable components of these forms are 

the Character and Notes fields in the Fire Character and Fuel Type entry forms, 

respectively. These fields offer a text box in which information can be entered to give a 

brief or important description about the fire. Since these fields, and all others on these 

two forms do not appear on the current USDI 1202 Fire Report, they v^all not be available 

for printing through the report object. 

Fire Character Data Entry Form 

Enter the Fire ID by following the instructions given in section IV. 1.1. In the 

Character text box, enter a series of text briefly describing the character of the fire. Next, 

select the Class of Danger, Spread Rate, Control Resistance and Intensity of the fire 

using the drop down pick lists available for each. Enter the Visibility Distance for the 

area in miles at the time the fire was detected. Next, enter the distance in miles fi-om the 

point the fire was discovered to the actual fire site, the Discovery Distance. Two decimal 

places are allowed in this field. Following the distance fields, enter the Wind Direction 

during the time of Initial Attack on the fire and during the fires Greatest Run. Use the 

drop down pick list to choose the directions. Finally, enter the Wind Velocity in miles 

per hour at the time of Initial Attack and the during the fires Greatest Run (Figure 37). 
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Fuel Type Data Entry Form 

Enter the Fire ID by following the instructions given in section IV. 1.1. Using tab. 

move to the field Fuel Type at Origin. This field and the next: Fuel Type in Prevailing 

Area require a general description of the fuel type in the areas specified. In past records, 

these fields have been populated with data such as pine or oak, or a combination of fuels 

such as oak and juniper. Since these fields are no longer contained in the USDI 1202 

Report, there is no current standard for entering this data. It is suggested to enter this 

information at a scale deemed relevant for each fire. Next, is a row of fields regarding the 

size of areas burned within vegetation types by a single fire. This information is separated 

by burned vegetation within and outside of the park. Enter the amount of burned acres in 

Forest, Brush, Grass and Other vegetation categories for within the park boundary as 

1999001 

This was a swift moving surface fire.! 

Figure 37. The Fire Character Data entry form. 
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well as outside of the boundary, if applicable. Finally, enter any desired information 

about the fire in the text box labeled Notes (Figure 38). 

V, Editing Data 

If errors have been made during the data entry process, it is possible to make 

corrections using a special use form. This form is called the editing form and it grants 

privileges to change the contents of data records. The editing form is launched from 

within each data entry form using the Edit Existing Records control button. 

When this form is opened it has a similar structure to the data entry form from 

which it was launched. However, rather than the fields appearing empty, data is present. 

It is crucial to be aware of actions taken while in this environment, since improper edits 

1999001 

PONDERQSA PINE 

PONDEROSA PINE/DOUGIAS RFl 

Figure 38. The Fuel Type Data entry form. 
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may jeopardize the integrity the database. Do not enter raw data into the editing form. 

Any changes to data appearing in fields, overwrites the pre-existing information which 

can not by recovered (Figure 39)! 

V.l The Filter Query 

For Saguaro National Park, records have been entered and checked for the years 

1937 to 1995. Since these records have been verified, there is no need to have access to 

them for the purposes of editing. Therefore, only records post 1995 are available in the 

editing forms for correction. Records prior to 1995 remain untouchable, maintaining 

security of this historical information. This has been accomplished by a filter query that is 

initiated when the Edit Existing Records button is activated. The filter query retrieves a 

subset of records firom the database based on a given criteria. In this instance, the criteria 

Thr&form:fsfbrth&:puirp1o8eipredi|^ng^iTO 

1999001 

Figure 39. An example of an editing form. This is an excerpt of the MSA Data editing 
form which is laimched from the MSA Data entry form. 
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is year. The number of records that make up this filtered subset is given at the base of 

each editing form to the left of the horizontal scroll bar. Flight and left arrows may be 

activated to scroll through each one of the filtered records. 

V,2 Modifying the Filter Query 

V.2.1 Why? 

It may become necessary to change the filter year for this application as time 

passes. For example, the number of records that are available for editing should be 

limited to reduce the chance of making incorrect edits to checked records, as well as to 

make it faster to navigate between records. In the case of Saguaro National Park, it will 

become necessary to have access to only those records entered within the current fire 

season. Since a fire season in the park produces a dozen to two dozen reports, these may 

remain active in the editing forms until their contents have been verified at the end of the 

season. Before the initiation of the next season, it is suggested to update the filter, so that 

only the newly entered fires will be available in the editing forms. This will secure the 

records entered in previous years by restricting them from appearing in the editing forms. 

Likewise, if an agency is populating HFED for the first time, it is suggested to alter this 

filter to reflect the pace at which data is entered. For example, when this database was 

created for Saguaro National Park, data was entered in five year increments. Records 

firom 1937 to 1941 were entered, checked and edited. The filter was then set to show 

records post 1941, and the next five years of records were entered, and so on. 
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V.2.2 How? 

To change this filter, the user must access the query interface and alter the 

selection criteria that regulates which records are accessible in the editing forms. To do 

so, login to ACCESS using the Admin login name and password. Open the Historical 

Fire Events Database. When the Fire History Switchboard opens, choose File from the 

menu bar, and Close. The database window for HFED will appear listing objects such as 

Tables, Queries, Forms and Reports along a series of tabs (Figure 40). If it doesn't, from 

the File menu, select the name of the Historical Fire Events Database from the list of 

databases previously activated, which should appear as: "i. HFED" (Figure 41). Choose 

Queries in the database window. Among the queries listed, a filter query exists for each 

of the editing forms. Table 2 lists these filter queries in association with the editing form 

they regulate. 
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DT Sipptession 

LUADJ 

LU Charactet 

LU Class 

DT Ownership 

DT Prescribed 

DT Prevention 

§ DT Agency 

S DT Pre Character 

1 DT Fuel Type 

0 DTMar 

Figure 40. The database window with object tabs. 

File 

Figure 41. The File menu. Close HFED and then activate this file menu firom the menu 
bar. To open the database window for HFED, choose "1 Hfed". 

Table 2. A list of filter queries and the editing forms they regulate. 

Query Name Reaulated Form 

Year Filter The MSA Editing Form(Main and Agency Data only) 
Statyear Filter The Statistical Data Editing Form 
Supyear Filter The Suppression Data Editing Form 
Siteyear Filter The Site Data Editing Forni 
PrevFilter The Prevention Data Editing Form 
Charyear Filter The Fire Character Data Editing Form 
Typeyear Filter The Fuel Type Data Editing Form 
Repyear Filter The USD11202 Fire Report 
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Currently all query filters in HFED are set to return records post 1995 to the 

editing forms. To change this configuration, each filter query will need to be altered 

individually. Start with the query YearFilter which will modify the editing form launched 

from the MSA Data entry form. Open YearFilter in design view by highlighting this filter 

name, and choosing the Design command button to the right of the query list. A grid, 

referred to as the QBE grid, appears at the lower half of the screen (Figure 42). One of the 

rows in this grid is labeled Criteria. Since the selection of records in this query in 

dependent on time, the Fire ID field is used for the determining the criteria. Locate the 

Fire ID and Criteria cell in the QBE grid. Notice the expression '>1995026' in this cell. 

This statement is controlling the return of information by retrieving only those records 

with a Fire ID greater than 1995026 from the database. Since the Fire ID field is 

composed of a seven digit number representing the year the fire occurred followed by the 

number of the fire within that year, only those fires after the 26* fire in 1995 (which was 

the last fire in 1995) will be returned by the query. Hence, only fires occurring in and 

after 1996 will be available in the editing form. See section IV. 1.1 for more information 

on the Fire ID field. To change this control, simply overwrite this expression with a new 

Rre ID Re. Name Year Rre Num 
DT Main DT Main DT Main DT Main 

1 Descendinq 
1 13 
>1995026 

Figure 42. The QBE Grid. The expression ">1995026" in the criteria box actively 
selects records in the database that have a Fire ID greater than 1995026. Since there 

were 26 fires in 1995, this filter query is actually selecting fires which occur after 
1995. 
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Fire ID. For example, if it is desired to have editing power over all records entered in 

1997, the appropriate expression would be '>1996***', where *** refers to the three 

digits designated as the fire number of the last fire in 1996. To determine the Fire ID of 

the last fire within a year, view the data tables using the command buttons imbedded in 

the tool bar. Repeat these steps for all filter queries listed in Table 2. 

V.3 Making Edits to Existing Records 

Using the arrows to the left of the horizontal scroll bar, navigate to the record(s) 

that requires editing, being careful not to alter data in any of the other records. Data may 

be edited by simply overwriting the existing incorrect data in each field box. To delete an 

entire record, navigate to it, then select Edit from the menu bar and choose Delete 

Record- This record will be permanently removed from the database and carmot be 

restored. When edits have been completed, exit the editing form using the exit command 

button at the bottom of the form. Edits will be saved when the exit button in activated, 

and the data entry form returns. Edits can be checked using the datasheet command 

buttons imbedded in the tool bar. 

VI. Viewing and Printing Data in USDI1202 Report Format 

When all data entry forms have been completed for an individual fire, the entered data 

can be previewed in a simulated 1202 Fire Report. The Report object can be opened by 

clicking the binoculars icon located on the Fire History Switchboard. Before 
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the report window appears, a message box may prompt for an "Owner Parameter Value". 

Leave the value empty and Click OK or hit a carriage return. When the report window 

opens, a filter query retrieves data from the database based on established criteria, and 

displays information for each selected fire in the format of the USDI 1202 Fire Report. 

The filter query used to select records is identical to that used for editing forms. See 

section V.l for more information. This results in a collection of reports for fires occurring 

after 1995. The number of reports that make up this filtered subset is given at the base of 

the report window to the left of the horizontal scroll bar. The number of records are 

labeled as pages, since data about each fire has now been summarized into a one page 

report. Right and left arrows may be activated to scroll through each record or page. 

Each report can be printed. This functionality may preclude the need to manually 

type or hand write 1202 Reports. Completing reports electronically may also simplify 

making corrections and provide an alternate means for storing or archiving the data. To 

print 1202 Reports, select File from the menu bar. Choose Print. In the print window 

specify the page number of the report to be printed, or range ofpages. If the print range 

is selected as "All", which is the default, all reports for fires occurring after 

1995 will be printed. Likewise, if the print icon is selected from the toolbar, 

all reports will be printed! 
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VIL Closing Comments 

To clarify the structure of this database, HFED is designed with two interfaces: 

the working environment and the components environment. This handbook has almost 

exclusively discussed the working environment which is composed of the Fire History 

Switchboard, the data entry forms, the editing forms and the 1202 Report. However, the 

components environment (also known as the database window) generally remains hidden 

from the user, and contains the raw objects of the database (Figure 40). It is here where 

the original data tables, forms and report were conceived, and it is the location where new 

tables, forms, reports and queries can be created. Although the original objects can not be 

deleted by an individual when logged in as User, they can be modified within the limits 

of permissions assigned. For example, since users have permission to add, insert and edit 

data in tables, records can be altered while viewing them in the database window. 

Modifications made will be permanent and may alter the function of the database! For 

this reason, the working environment has been designed with its many automated and 

regulated features as the primary interface for this database to safeguard against 

corruption. Interaction with the database window should be limited to changing filter 

queries, adding new objects or conducting basic queries. 

VII. 1 Adding New Data Tables 

If the current structure of HFED does not conform to additional or alternative 

types of fire data in hand, new tables can be added to include this information. For 
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detailed instructions on creating new tables, or other database objects refer to an 

ACCESS reference book. Important features must be included in any new table, however. 

Since all current tables are linked by a common field called the Fire ID, a new table must 

also contain this field and it must serve as the primary key. A relationship then needs to 

be established between one of the original tables, and the new table by running 

Relationships from the Tools menu. Likewise, new data entry forms can be created based 

on new data tables, and a new report can be customized to represent data in a format other 

than the USDl 1202 Fire Report. Access to alter the existing tables, forms or report, is 

only granted when logged in as Admin. However, new objects can be created when 

logged on as User. Remember to assign permissions to all newly completed objects in 

order to maintain security of them. 

VII.2 Use of Macros 

Macros are a collection of commands that can be assigned to command buttons 

and are initiated when the command button is activated. Many macros have been 

generated in HFED to carry out specific functions, and are listed in the database window 

under the Macro tab. For example, the macro "cledchar" saves the data entered in the Fire 

Character data form and closes the form. This macro has been attached to the Stop 

command button on the Fire Character Data Entry Form, so that when this button is 

activated, the macro is initiated. Many such macros already exist in HFED and are 

available for use on new data entry forms. To determine the function of the macros listed 
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in the database window, select a macro and choose the "Design" button to the right of the 

macro list. Each command contained within the macro is annotated, describing the overall 

function. 



APPENDIX B: 

NBII METADATA REPORT FOR COVERAGES USED IN SPATIAL ANALYSIS 
CONDUCTED IN THIS RESEARCH 
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Metadate Data Set Name: Fire Ignition Points 

1 Identification Information 
1.1 Citation Information; 

8.1 Originator: 
8.2 Publication Date: 
8.4 Title: 

8.5 Edition: 
8.6 Data Presentation Form: 
8.8.1 Publication Place: 

8.8.2 Publisher: 

Pamela J. Swantek 
19961010 

Fire Ignition Points in Saguaro National Park 
Version 1 
Database 

Tucson, Arizona 

Advanced Resource Technology Lab, University of 
Arizona 

1.2 Description 
1.2.1 Abstract: 

This coverage includes fire ignition points from the fire atlas of Saguaro National Park. Fire 
ignition points exist from 1937-1995 and were digitized from paper maps based on USGS 15 
minute quadrangles. 

1.2.2 Purpose: 
The purpose of fire ignition points is to provide a distribution of fire activity over time for the 
analysis of fire history. 

1.2.3 Supplemental Information: 
This coverage exists at the following path in the Advanced Resource Technology Lab at the 
University of Arizona: /net/echelon/optl I/data/saguaro^ase/firepts 

1.3 Time Period Of Content 
9.3 Range of Dates/Times 
9.3.1 Beginning Date: 

9.3.2 Beginning Time: 
1.3.1 Currentness Reference: 

1.4 Status 
1.4.1 Progress: 
1.4.2 Maintenance and Update Frequency: 

1.5 Geographic Extent 
1.5.1 Description of Geographic Extent: 

1937 
1995 
Ground Condition 

Complete 
None Planned 

1.10 Point of Contact 
10.1 Contact Person Primary 
10.1.1 Contact Person: 
10.1.2 Contact Organization: 
10.3 Contact Position: 
10.4 Contact Address 

10.4.1 Address Type: 
10.4.2 Address: 
10.4.2 Address: 

10.4.3 City: 
10.4.4 State or Province: 
10.4.5 Postal Code: 
10.4.6 Country: 

10.7 Contact Facsimile Telephone: 

Saguaro National Park, Tucson, Arizona 

Phil Guertin 
Advanced Resource Technology Lab 
Associate Professor of Watershed Resources 

Mailing Address 
School of RNR, 325 Bio Sci East 
University of Arizona 
Tucson 
Arizona 
85721 
USA 
520-621-8801 
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10.8 Contact Electronic Mail Address: 
10.9 Hours of Service: 

1.14 Native Data Set Environment: 

phil@nexus.smr.arizona.edu 
24 hours 
UNIX-ARC/TNFO Version 7.1 

2 Data Quality Information 
2.5.2 Source Information 

2.5.2.1 Source Citation: 
2.5.2.2 Source Scale Denominator: 
2.5.2.3 Type Of Source Media: 
2.5.2.4 Source Time Period Of Content: 

9.3 Range of Dates/Times 
9.3.1 Beginning Date: 

9.3.2 Beginning Time: 
2.5.2.4.1 Source Currentness Reference: 
2.5.3 Process Step 
2.5.3.1 Process Description: 

Fire ignition points were digitized from 15 minute maps comprising the fire atlas of 
Saguaro National Park. This collection of paper maps contains ignition points on an annual basis 
from 1937-1995 with one year of fire activity per map. Ignition points over five year periods were 
digitized into one coverage each and then attributed. All coverages were appended into one once 
all points were attributed. Four points were used for registration and included road intersections of 
known coordinates because these maps lacked a coordinate grid. 

2.5.3.6 Process Contact: 

62500 
Paper 

1937 
1995 

Ground Condition 

10.1 Contact Person Primary 
10.1.1 Contact Person: 
10.4 Contact Address 

10.4.1 Address Type: 
10.4.2 Address: 
10.4.2 Address: 

10.4.3 City: 
10.4.4 State or Province: 
10.4.5 Postal Code: 
10.4.6 Country: 

10.5 Contact Voice Telephone: 
10.7 Contact Facsimile Telephone: 
10.8 Contact Electronic Mail Address: 

Pam Swantek 

Mailing Address 
Saguaro National Park 
2700 N. Kinney Rd 
Tucson 
Arizona 
85743 
USA 
520-733-5174 
520-733-5184 
pam_swantek@nps.gov 

3 Spatial Data Organization Information 

4 Spatial Reference Information 
4.1 Horizontal Coordinate System Definition 
4.1.2 Planar 

4.1.2.1.1 Map Projection Name: 
4.1.2.2.1 Grid Coordinate System Name: 
4.1.2.2.2.1 UTM Zone Number: 
4.1.4.1 Horizontal Datum Name: 
4.1.4.2 Ellipsoid Name: 

4.2 Vertical Coordinate System Definition 
4.2.1.1 Altitude Datum Name: 

5 Entity and Attribute Information 

Mercator 
Universal Transverse Mercator(UTM) 
12 

North American Datum of 1927 
Clarke 1866 

National Geodedic Vertical Datum of 1929 
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5.1 Detailed Description 
5.1.2 Attribute 

5.12.1 Attribute Label; 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum; 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.92 Attribute Value Accuracy Explanation; 

5.1.2 Attribute 
5.1.2.1 Attribute Label; 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source; 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source; 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum; 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.9.1 Attribute Value Accuracy; 
5.1.2.9.2 Attribute Value Accuracy Explanation; 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source; 

5.1.2.4.2 Range Domain 

FirelD 

Unique number assigned to individual fires. Consists 
of year followed by the fire's occurrence number 
within that year 

User defined value 
1937001 
1937001 
1995029 
98-100% 
all records were triple checked for accuracy 

Fire_name 

Name of fire 

USDI 1202 fire reports from Saguaro National Park 
98-100% 
all records were triple checked for accuracy 

Year 

Year of fire 

USDI 1202 fire reports from Saguaro National Park 
1937 
1937 
1995 

98-100% 
all records were triple checked for triple accuracy 

Fire_num 

Number of fire within year specified 

USDI 1202 fire reports from Saguaro National Park 
1 
1 
30 
98-100% 
all records were triple checked for accuracy 

Fire_type 

Type of fire 

USDI 1202 fire reports from Saguaro National Park 
0 
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5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 

0 
5 
code 
98-100% 
all records were triple checked for accuracy 

Protc_type 

Protection type of fire 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
9 

code 
98-100% 
all records were triple checked for accuracy 

Gencause 

General cause of fire 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
9 
code 
98-100% 
all records were triple checked for accuracy 

Spec_cause 

Specific cause of fire 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
31 
code 
98-100% 
all records were triple checked for accuracy 

People 

Class of people who caused the fire 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
8 
code 



128 

5.1.2.9.1 Attribute Value Accuracy; 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source; 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum; 
5.1.2.4.2.2 Range Domain Maximum; 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy; 
5.1.2.9.2 Attribute Value Accuracy Explanation; 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source; 

5.1.2.9.1 Attribute Value Accuracy; 
5.1.2.9.2 Attribute Value Accuracy Explanation; 

5.1.2 Attribute 
5.1.2.1 Attribute Label; 
5.1.2.2 Attribute Definition; 

5.1.2.3 Attribute Definition Source; 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum; 
5.1.2.4.2.2 Range Domain Maximum; 

5.1.2.5 Attribute Units Of Measurement; 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation; 

6 Distribution Information 
6.1 Distributor 

10.1 Contact Person Primary 
10.1.1 Contact Person; 
10.1.2 Contact Organization: 
10.3 Contact Position: 
10.4 Contact Address 

10.4.1 Address Type: 
10.4.2 Address: 
10.4.2 Address; 

10.4.3 City: 
10.4.4 State or Province: 
10.4.5 Postal Code: 
10.4.6 Country; 

10.7 Contact Facsimile Telephone; 
10.8 Contact Electronic Mail Address; 

98-100% 
all records were triple checked for accuracy 

Ownorig 

Land owner of fire origin 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
9 
code 
98-100% 
all records were triple checked for accuracy 

Tacre 

Total acres burned during fire 

USDI 1202 fire reports from Saguaro National Park 
98-100% 
all records were triple checked for accuracy 

Class 

Size class of fire 

USDI 1202 fire reports from Saguaro National Park 
A 
A 
G 
code 
98-100% 
all records were triple checked for accuracy 

Phil Guertin 
Advanced Resource Technology Lab 
Associate Professor of Watershed Resources 

Mailing Address 
School of RNR, 325 Bio Sci East 
University of Arizona 
Tucson 
Arizona 
85721 
USA 
520-621-8801 
phil@nexus.smr.arizona.edu 



10.9 Hours of Service: 24 hours 
6.4 Standard Order Process 

6.4.2 Digital Form 
6.4.2.1.1 Format Name: ARC/INFO 
6.4.2.1.2 Format Version Number: Version 7.1 

6.4.2.2 Digital Transfer Option 

7 Metadata Reference Information 
7.1 Metadata Date: 19971206 



Metadate Data Set Name; Areas Burned 

I Identification Information 
1.1 Citation Information: 

8.1 Originator: Pamela J. Swantek 
8.2 Publication Date: 19961010 
8.4 Title: 

Areas burned by fire in Saguaro National Park 
8.5 Edition: Version 1 
8.6 Data Presentation Form: Database 
8.8.1 Publication Place: 

Tucson, Arizona 
8.8.2 Publisher: 

Advanced Resource Technology Lab, University of 
Arizona 

1.2 Description 
1.2.1 Abstract: 

This coverage includes areas burned by fire in Saguaro National Park fi'om 1937-1995. 
Distribution of these areas is based on the park's fire atlas which illustrates fire activity on a yearly 
basis. 

1.2.2 Purpose: 
The purpose of this coverage is to provide a distribution of fire activity for the spatial analysis of 
fire history. 

1.2.3 Supplemental Information: 
The coverage of fire areas burned exists at the following path in the Advanced Resources 
Technology lab at the University of Arizona: /net/echelon/optl 1/data/saguaro/base/firepoly 

1.3 Time Period Of Content 
9.3 Range of Dates/Times 
9.3.1 Beginning Date: 

9.3.2 Beginning Time: 
1.4 Status 

1.4.1 Progress: 
1.4.2 Maintenance and Update Frequency: 

1.5 Geographic E.xtent 
1.5.1 Description of Geographic Extent: 

1.10 Point of Contact 
10.1 Contact Person Primary 
10.1.1 Contact Person: 
10.1.2 Contact Organization: 
10.3 Contact Position: 
10.4 Contact Address 

10.4.1 Address Type: 
10.4.2 Address: 
10.4.2 Address: 

10.4.3 City: 
10.4.4 State or E'rovince: 
10.4.5 Postal Code: 
10.4.6 Country: 

10.7 Contact Facsimile Telephone: 
10.8 Contact Electronic Mail Address: 

1937 
1995 

Complete 
None Planned 

Saguaro National Park 

Phil Guertin 
Advanced Resource Technology Lab 
Associate Professor of Watershed Resources 

Mailing Address 
School of RNR, 325 Bio Sci East 
University of Arizona 
Tucson 
Arizona 
85721 
USA 
520-621-8801 
phil@nexus.smr.arizona.edu 
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10.9 Hours of Service: 
1.14 Native Data Set Environment: 

24 hours 
UNIX-ARC/INFO Version 7.1 

62500 
Paper 

1937 
1995 
Ground Condition 

2 Data Quality Information 
2.5.2 Source Information 

2.5.2.1 Source Citation: 
2.5.2.2 Source Scale Denominator: 
2.5.2.3 Type Of Source Media: 
2.5.2.4 Source Time Period Of Content: 

9.3 Range of Dates/Times 
9.3.1 Beginning Date: 

9.3.2 Beginning Time: 
2.5.2.4.1 Source Currentness Reference: 
2.5.3 Process Step 
2.5.3.1 Process Description: 

Areas burned were digitized from 15 minute maps comprising the fire atlas of Saguaro National 
Park. This collection of paper maps contains perimeters of areas burned on an annual basis from 
1937-1995 with one year of fire activity per map. Perimeters were captured into a polygon 
coverage using the concept of Arc/INFO Regions to support overlapping bum areas, and 
attributed. Five year intervals of perimeters were digitized into separate coverages, and once 
attributed and checked, appended into one final coverage. Four points were used for registration 
and included road intersections of known coordinates because these maps lacked a coordinate 
grid. 

2.5.3.6 Process Contact: 
10.1 Contact Person Primary 
10.1.1 Contact Person: 
10.4 Contact Address 

10.4.1 Address Type: 
10.4.2 Address: 
10.4.2 Address: 

10.4.3 City: 
10.4.4 State or Province: 
10.4.5 Postal Code: 
10.4.6 Country: 

10.5 Contact Voice Telephone: 
10.7 Contact Facsimile Telephone: 
10.8 Contact Electronic Mail Address: 

Pam Swantek 

Mailing Address 
Saguaro National Park 
2700 N. Kinney Rd 
Tucson 
Arizona 
85743 
USA 
520-733-5174 
520-733-5184 
pam_swantek@nps.gov 

3 Spatial Data Organization Information 

4 Spatial Reference Information 
4.1 Horizontal Coordinate System Definition 
4.1.2 Planar 

4.1.2.2.1 Grid Coordinate System Name: 
4.1.2.2.2.1 UTM Zone Number: 
4.1.4.1 Horizontal Datum Name: 
4.1.4.2 Ellipsoid Name: 

4.2 Vertical Coordinate System Definition 
4.2.1.1 Altitude Datum Name: 

5 Entity and Attribute Information 

Universal Transverse Mercator(UTM) 
12 

North American Datum of 1927 
Clarke 1866 

National Geodedic Vertical Datum of 1929 
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5.1 Detailed Description 
5.1.2 Attribute 

5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.9.1 Attribute Value Accuracy; 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

FirelD 

Unique number assigned to individual fires. Consists 
of year followed by the fire's occurrence number 
within that year. 

User defined value 
1937001 
1937001 
1995026 
98-100% 
all records were triple checked for accuracy 

Year 

Year of fire 

USDI 1202 fire reports from Saguaro National Park 
1937 
1937 
1995 
98-100% 
all records were triple checked for accuracy 

Fire_num 

Number of fire within specified year 

USDI 1202 fire reports from Saguaro National Park 
1 

1 
30 
98-100% 
all records were triple checked for accuracy 

Fire_type 

Type of fire 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
5 
code 
98-100% 
all records were triple checked for accuracy 

Protc_type 
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1 -> -» 
1 J J  

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 

Protection type of fire 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
9 
0 
0 
code 
98-100% 
all records were triple checked for accuracy 

Gen_cause 

General cause of fu-e 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
9 
code 
98-100% 
all records were triple checked for accuracy 

Speccause 

Specific cause 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
31 
code 
98-100% 
all records were triple checked for accuracy 

People 

Class of people who caused the fire 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
8 
code 
98-100% 
all records were triple checked for accuracy 

Ownorig 

5.1.2.2 Attribute Definition: 
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5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy Explanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 
5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy E.xplanation: 

5.1.2 Attribute 
5.1.2.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

5.1.2.3 Attribute Definition Source: 

5.1.2.9.1 Attribute Value Accuracy: 
5.1.2.9.2 Attribute Value Accuracy E.xplanation: 

6 Distribution Information 
6.1 Distributor 

10.1 Contact Person Primary 
10.1.1 Contact Person: 
10.1.2 Contact Organization: 
10.3 Contact Position: 
10.4 Contact Address 

10.4.1 Address Type: 
10.4.2 Address: 
10.4.2 Address: 

10.4.3 City: 
10.4.4 State or Province: 
10.4.5 Postal Code: 

Land owner of fire origin 

USDI 1202 fire reports from Saguaro National Park 
0 
0 
9 
code 
98-100% 
all records were triple checked for accuracy 

T_acre 

Total acres burned during fire 

USDI 1202 fire reports from Saguaro National Park 
98-100% 
all records were triple checked for accuracy 

Class 

Size class of fire 

USDI 1202 fire reports from Saguaro National Park 
A 
A 
G 
code 
98-100% 
all records were triple checked for accuracy 

Fire_name 

Name of fire 

USDI 1202 fire reports from Saguaro National Park 
98-100% 
all records were triple checked for accuracy 

Phil Guertin 
Advanced Resource Technology Lab 
Associate Professor of Watershed Resources 

Mailing Address 
School of RNR, 325 Bio Sci East 
University of Arizona 
Tucson 
Arizona 
85721 
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10.4.6 Country: USA 
10.7 Contact Facsimile Telephone: 520-621 -8801 
10.8 Contact Electronic Mail Address: phil@nexus.smr.arizona.edu 
10.9 Hours of Service: 24 hours 

6.4 Standard Order Process 
6.4.2 Digital Form 

6.4.2.1.1 Format Name: ARC/INFO 
6.4.2.1.2 Format Version Number: Version 7.1 

6.4.2.2 Digital Transfer Option 

7 Metadata Reference Information 
7.1 Metadata Date: 19971206 
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Metadate Data Set Name: Historic Vegetation 

1 Identification Information 
1. i Citation Information: 

8.1 Originator 
8.2 Publication Date: 
8.4 Title: 

8.5 Edition: 
8.6 Data Presentation Form: 
8.8.1 Publication Place: 

8.8.2 Publisher: 

Pamela J. Swantek 
19970901 

Historic Vegetation of Saguaro National Park 
Version 1 
Database 

Tucson, Arizona 

Advanced Resource Technology Lab, University of 
Arizona 

1.2 Description 
1.2.1 Abstract: 

The historic vegetation coverage was created fi^om a 1939 hand-drawn map of vegetation 
communities within Saguaro National Park. This hand-drawn map was drafted by the CCC as part 
of the master plan for the park. Vegetation communities are delineated as a collection of polygons 
with each possessing a list of dominant species. Accompanying this map is a report describing in 
greater detail the methodology used in the classification scheme which resides at Saguaro National 
Park, the Resources Management Division. The accuracy of this map has been determined by park 
personnel to be outstanding and surpasses current vegetation mapping efforts. 

1.2.2 Purpose: 
The purpose of this coverages is to provide a reference of vegetation communities in Saguaro 
National Park. 

1.2.3 Supplemental Information: 
This coverage exists at the following path in the Advanced Resource Technology Lab at the 
University of Arizona; /net/echelon/optl 1/data/saguaro/base/histveg 

1.3 Time Period Of Content 
9.1 Single Date/Time 
9.1.1 Calendar Date: 

1.3.1 Currenmess Reference: 
1.4 Status 

1.4.1 Progress: 
1.4.2 Maintenance and Update Frequency: 

1.5 Geographic Extent 
1.5.1 Description of Geographic Extent: 

1939 
Ground Condition 

In Work 
Irregular 

1.10 Point of Contact 
10.1 Contact Person Primary 
10.1.1 Contact Person: 
10.1.2 Contact Organization: 
10.3 Contact Position: 
10.4 Contact Address 

10.4.1 Address Type: 
10.4.2 Address: 
10.4.2 Address: 

10.4.3 City: 
10.4.4 State or Province: 

Saguaro National Park, Tucson, Arizona 

Phil Guertin 
Advanced Resource Technology Lab 
Associate Professor of Watershed Resources 

Mailing Address 
School of RNR, 325 Bio Sci East 
University of Arizona 
Tucson 
Arizona 
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10.4.5 Postal Code: 
10.4.6 Country: 

10.7 Contact Facsimile Telephone: 
10.8 Contact Electronic Mail Address: 
10.9 Hours of Service: 

1.14 Native Data Set Environment: 

85721 
USA 
520-621-8801 
phil@nexus.smr.arizona.edu 
24 hours 
UNIX-ARC/INFO Version 7.1 

2 Data Quality Information 
2.5.2 Source Information 

2.5.2.1 Source Citation: 
2.5.2.3 Type Of Source Media: 
2.5.2.4 Source Time Period Of Content: 

9.1 Single Date/Time 
9.1.1 Calendar Date: 

2.5.2.4.1 Source Currenmess Reference: 
2.5.3 Process Step 
2.5.3.1 Process Description: 

Due to the lack of a coordinate system, this map was difficult to register. The only referencable 
features included the park boundary which has changed slightly since 1939. Four comers of the 
boundary were chosen for registration, and then all polygons were captured into a polygon 
coverage. Faint lines could be detected on the map which corresponded to section lines. To 
compensate for the poor registration, the polygon coverage was mbbersheeted to an existing 
section lines coverage. At this time only, one attribute was associated with each polygon. This 
attribute was the major vegetation type the polygon fell into. 

2.5.3.6 Process Contact; 
10.1 Contact Person Primary 
10.1.1 Contact Person: 
10.4 Contact Address 

10.4.1 Address Type: 
10.4.2 Address: 
10.4.2 Address: 

10.4.3 City: 
10.4.4 State or Province: 
10.4.5 Postal Code: 
10.4.6 Country: 

10.5 Contact Voice Telephone: 
10.7 Contact Facsimile Telephone: 
10.8 Contact Electronic Mail Address: 

Paper 

1939 
Ground Condition 

Pam Swantek 

Mailing Address 
Saguaro National Park 
2700 N. Kinney Rd 
Tucson 
Arizona 
85743 
USA 
520-733-5174 
520-733-5184 
pam_swantek@nps.gov 

3 Spatial Data Organization Information 

4 Spatial Reference Information 
4.1 Horizontal Coordinate System Definition 
4.1.2 Planar 

4.1.2.2.1 Grid Coordinate System Name: 
4.1.2.2.2.1 UTM Zone Number: 
4.1.4.1 Horizontal Datum Name: 
4.1.4.2 Ellipsoid Name: 

Universal Transverse Mercator(UTM) 
12 
North American Datum of 1927 
Clarke 1866 

4.2 Vertical Coordinate System Definition 
4.2.1.1 Altitude Datum Name; National Geodedic Vertical Datum of 1929 
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5 Entity and Attribute Information 
5.1 Detailed Description 
5.1.2 Attribute 

5.12.1 Attribute Label: 
5.1.2.2 Attribute Definition: 

Vegetation type of polygon 
5.1.2.3 Attribute Definition Source: 

5.1.2.4.2 Range Domain 
5.1.2.4.2.1 Range Domain Minimum: 
5.1.2.4.2.2 Range Domain Maximum: 

5.1.2.5 Attribute Units Of Measurement: 

Veg_type 

The classification scheme devised by the CCC as 
described in the report produced by Rosemary and 
Dole in 1939: Vegetation of Saguaro National 
Monument, Part of the Master Plan 
0 
0 
17 
code 

6 Distribution Information 
6.1 Distributor 

10.1 Contact Person Primary 
10.1.1 Contact Person: 
10.1.2 Contact Organization: 
10.3 Contact Position: 
10.4 Contact Address 

10.4.1 Address Type: 
10.4.2 Address: 
10.4.2 Address: 

10.4.3 City: 
10.4.4 State or Province: 
10.4.5 Postal Code: 
10.4.6 Country: 

10.7 Contact Facsimile Telephone: 
10.8 Contact Electronic Mail Address: 
10.9 Hours of Service: 

6.4 Standard Order Process 
6.4.2 Digital Form 

6.4.2.1.1 Format Name: 
6.4.2.1.2 Format Version Number: 

6.4.2.2 Digital Transfer Option 

7 Metadata Reference Information 
7.1 Metadata Date: 

Phil Guertin 
Advanced Resource Technology Lab 
Associate Professor of Watershed Resources 

Mailing Address 
School of RNR, 325 Bio Sci East 
University of Arizona 
Tucson 
Arizona 
85721 
USA 
520-621-8801 
phil@nexus.smr.arizona.edu 
24 hours 

ARC/INFO 
Version 7.1 

19971206 
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