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The dynamic path of recreational values following
a forest fire: a comparative analysis of states in
the Intermountain West

Jeffrey Englin, John Loomis, and Armando Gonzalez-Caban

Abstract: This analysis examines the dynamic path of recreational values following a forest fire in three different

states in the intermountain western United States. The travel cost demand analysis found that annual recreation values
after a fire follow a highly nonlinear intertemporal path. The path is S-shaped, providing a range of benefits and losses
in the years following a fire. While the results discourage the use of a single value throughout the Intermountain West,

they do provide a range of likely values that public land managers can apply to fire-affected areas in their jurisdictions.

Résumé: Les auteurs ont analysé I'évolution des valeurs récréatives suite a un feu de forét dans trois Etats différents
situés dans la zone montagneuse de I'ouest des Etats-Unis. L'analyse de la demande via le coiit des voyages révéle que
les valeurs récréatives annuelles suivent une courbe inter-temporelle fortement non linéaire aprés un feu. La courbe est

en forme de S et fournit toute une gamme de bénéfices et de pertes au cours des années qui suivent un feu. Bien que

les résultats suggérent de ne pas utiliser une valeur unique partout dans la zone montagneuse de 'ouest, ils fournissent
une gamme de valeurs probables que les gestionnaires de terres publiques peuvent appliquer aux zones affectées par le
feu dans leurs juridictions.

[Traduit par la Rédaction]

Introduction determining how recreation use changes immediately after

. . . . fire and over the recovery interval.
The growing societal awareness of the relationship be- The National Fire Management Analysis System

tween forest fires and the maintenance of a healthy environy ey ias) requires the incorporation of fish, wildlife, recre-
ment is making a full accounting of the economic effects Ofyyiqn “and wilderness as well as environmental values. Little
forest fires a priority among public land managers. As a req uidance is available as to how field personnel are to esti-
;ult the; economic valges of nqnn?a}rketed resources are ﬁn nate the change in recreation visitor days over time with dif-
ing their way into public agencies’ fire-management planningeg .ont fire intensity levels. No information exists on

zligg3degistipnst_witr:hinc_reasir;g f;efquency (GonZéleZ'Cdatt)SFbcreation visitors’ reaction to prescribed fires that might be
|2’ stimaling theé 1mpacts of fire on_resou&gf?s T‘t” et to reduce the likelihood of high intensity, crown fires.
resulting economic consequences remains a difficult probypic o ner hegins to fill the gap by reporting empirical esti

lem for fire managers, because they have little information, 5iaq of how recreation use and benefits change with differ
on the effects of fire on recreation use. It is well known,nev ent ages from fire and whether the fire was a crown fire.

ertheless, that recreation is one of the dominant multiple” 5 analysis uses a combined stated- and revealed-

uses in the Intermountain West. For example, field users o, : :
. : : ' reference approach first suggested by Englin and Cameron
the USDA Forest Service National Fire Management anclf)lg%). This approach is well suited to the fire question, be

Analysis System use the Resources Planning Act (RPA) val., se'it allows the cost effective sampling of users’ response

ues for recreation but do not have a solid empirical basis fO{O fire-affected forests of different ages while maintaining a
strong link to their actual observed behavior. This provides
an advantage over contingent valuation studies, such as
Received June 20, 2000. Accepted June 13, 2001. Publishedthose implemented by Loomis and Gonzélez-Caban (1994,
on the NRC Research Press Web site at http://cjfr.nrc.ca on 1997), if one is interested in a more behavior-based transfer
October 6, 2001. function. The published contingent valuation studies focus
J. Englin.! Department of Applied Economics and Statistics, 0n particular policy questions, most notably spotted owl is
mail stop 204, University of Nevada, Reno, Reno, NV 89557, sues. The published revealed-preference studies suffer from

USA. _ limited fire-affected forests (Boxall et al. 1996; Englin et al.
J. Loomis. Department of Agricultural and Resource 1996), and so, one can only speculate on true shapes-of val
Economics, Colorado State University, Fort Collins, CO

ues as forests regenerate following fire.
80523, U.S.A.

A. Gonzalez-Caban.Wildland Fire Management Research .
Development and Application Program, Pacific Southwest ~ Recreation-demand model
Research Station, USDA Forest Service, 4955 Canyon Crest

Drive, Riverside, CA 92507, U.S.A. Modeling the demand for hiking trails should address the
fact that a characteristic of hiking demand is that trips taken
1Corresponding author (e-mail: englin@unr.edu). to a site are typically small integers. A class of models that
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have been applied to these problems are known as counthe three different states, not the general population. Second,
data travel-cost models. Empirical pooled-site, count-datahe quality changes under consideration are likely to drive
travel-cost models of hiking demand begin by consideringoeople out of the market rather than draw new users from
the following linear exponential model of hiking demand: the general population into the market. As a result the- gen
. . eral population plays a peripheral role, if any, in the anal
1] N=efrZPag =12 ..N ds, PRS2 e ’ ’

where X' is the ith person’s quantity demanded of thi
site, P;; is the travel cost to thgth recreation site by thih .
person, the vectoZ are characteristics of thigh recreation Survey and fire data

site, andp is a vector of parameters to be estimated.
The negative binomial model is an attractive model to use The data were gathered through three sources. One source

: : - - as an on-site survey of users. The second was the USDA

when modeling recreation demand, since it handles both th\é' ; . . X
ST : ! e orest Services Kansas City Fire Analysis System (KFAS)

non-negative integer issue and the possibility of ever .~ -~ . ) X

: SN ; T fire information database. Finally, travel distances between

dispersion in tt)he data generating process. Its likelihood-funcy, - respondent’s home zip codeyand the site were calculated

tion is given by

using major trunk highways. Each of the sources played an

r Eq +£@ important role in the analysis.
N a J. —(q+1/a) All users were sampled during July and August 1998.
(2] Prii = q)= —————— (@\)! @ +aA) Colorado users were sampled for about 35 days; Idaho and
Frq+nr Wyoming users for about 53 days. Individuals were stopped

as they returned to their cars at the parking area, and all
those 16 years of age and older were given a survey te com
r1olete either on site or at home and returned in a
preaddressed stamped envelope. The forests selected for the
study formed the basis for the analysis and form a “subject-
specific” sample frame (Zeger et al. 1980).

whereq is the number of trips taken by individuabnda is
the overdispersion parameter. The likelihood function give
in eg. 2 collapses to the Poisson distributiomifgoes to
zero. The log likelihood for eq. 2 is given by

N Colorado, Wyoming, and Idaho were the three states
[3]  Log likelihood= % [InT(q; +¥0) ~In T (q) where the surveys were administered (Fig. 1). Survey admin-
i=1 istration varied according to the needs of the sites. The
-InT Va)+qg;Ina+qgzp Arapho-Roosevelt, Gunnison-Uncompaghre, and Pike-San

Isabel National Forests were chosen in Colorado. In o-
= (g +Va)In(L+a e )] ming the Bridger Teton National Forest was sam\rg\llgd.
wheree? P replacesh. Finally, in Idaho the Sawtooth National Forest was sampled.
Englin and Cameron (1996) first suggested that contingenthe primary recreation activities sampled were non-
behavior questions could be used to supplement observdgotorized recreation with hiking being the dominant activity
behavior in a count-data travel-cost model context. Thei@nd mountain biking being a distant second. The overriding
analysis focused on changes in prices. A straightforward exfactor was to administer surveys at a range of sites te cap
tension is to change site qualities. Both of these contingeritre the broadest possible set of revealed behavior based
behavior questions are asked in this study. The focus on thépon actual forest fires. Since the actual forest fire effects
changes in qualities is to change the fire characteristics ass@bserved in the revealed preference data fully encompass the
ciated with the trail actually visited. This allows the latent contingent behavior data it serves as a control in the analysis
demand,\, to be made a function of the years since a fireof the photograph-specific effects. The revealed behavier ob
occurred on the trail. servations are augmented with the contingent behavior por
An empirical issue that needs to be clarified is the +elation of the survey to enrich the set of fire regimes facing
tionship between the econometric model and the sampléespondents. The contingent behavior data are not meant to
frame of the data. The sample is endogenously stratified anprovide variation that is nonexistent in the revealed data.
truncated from the perspective of the general population. The contingent behavior portion of the survey consisted of
This is true because the respondents were intercepted @n series of four contingent behavior questions. Three of
site. The more often someone visits the site, the more likelyhese questions had a corresponding picture that demon
they are to be interviewed. People who don't visit have nostrated the physical characteristics of the forest under con
chance of being interviewed at all. While considerable progsideration. The three fire scenarios were as follows:
ress has been made in the statistical correction of endogél) One-half of the trail experienced a recent high-intensity
nous stratification and truncation of revealed preference data crown fire. This was depicted with a color photograph
(see Shaw 1988; Englin and Shonkwiler 1B85n0 work of standing blackened trees that had no needles. This
has examined the role of these sampling issues when stated fire was 2 years old.
preference data is obtained with the revealed data. As a r¢2) One-half of the trail experienced a light (prescribed)
sult, we are unable to deal with this issue in this analysis. burn. The photograph used had the lower trunk and
The primary effect of this issue is that statements about lower branches of the trees burned, there were reddish-
the general population are problematic. This is less of anis  colored needles on the lower branches, but the tops of
sue in this context than it might be in others. First, the focus  the trees were green and there were numerous other
of this analysis is on users and transferability among users in  green trees present.
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Fig. 1. National Forests sampled in Colorado, ldaho, and Wyoming.

(3) One-half of the trail reflected an old (20 years) high- Fire attributes included the fire age, acres burned, and fire
intensity fire. The photograph used had standing deadhtensity level. For the actual behavior these data were ob
trees with white tree trunks; downed trees; and youngetained from the USDA Forest Service KFAST system and
newer, green trees. verified with the District Offices. By sample design, there

Each visitor was first asked the number of trips they hadwas a range of small to large fires, low-intensity prescribed
taken the previous year (1997) by month (May—Septemberfres to high-intensity crown fires. The scenarios in the-con
to the site where they were intercepted. Next, they werdingent behavior questions were also assigned the equivalent
asked the number of trips they had taken during the montlalues for these variables. This was straightforward, since
and year of the interview and how many more trips theythe pictures in each scenario were taken from existing fires
were planning for the rest of the season (May—Septemberyvith known attributes.

For the contingent visitation for alternative fire situations for ~ An important methodological issue was the procedure em

each scenario, visitors were asked how their trips to the sitployed to capture the effect of forest fires. Flowers et al.

where they were intercepted would change if half the trail(1985) found that

were as depicted in the photograph. The questionnaire con

cluded with standard demographic questions including in The studies demonstrate that no clear consensus has been

come, age, education, and gender. In Colorado, a total of regched on the duration for which fire effects on recre

527 surveys were handed out, of which 354 were returned ation should be measured or valued. The duratlon_effects

after the reminder postcard and second mailing to-non range from 6 months to 7 years among the studies ...

respondents. This is a response rate for Colorado of 67%. In The choice of duration is subjective and somewhat-arbi

\dah d : ) : trary because research on the question is scant (p. 2).

aho and Wyoming only 327 surveys were returned from a

total of 1200 handed out. This is a 27% response rate. This To avoid the arbitrary approaches observed in the existing

lower response rate is mainly because of the inability to senédmpirical work the forest fire effects were modeled as-con

reminder postcards and second mailings to nonrespondentiuously changing over time and with dummy variables for

Thus, from a total of 1727 surveys handed out, a total of 674ires of specific ages. The joint effect of the two variables

surveys were returned for an overall response rate of 39.3%(for any given age of fire) allows the data to prescribe the

© 2001 NRC Canada



1840 Can. J. For. Res. Vol. 31, 2001

Table 1. Descriptive statistics of the sample. Finally, the robustness of the results to reduced speceifica
tions is examined. Each of these analyses will be discussed

Variables Mean iy order. Note that, since the overdispersion parameteis
Trips 2.92 always significant, the negative binomial count data model
Demographic variables is more appropriate than a Poisson count data model. Thus,
Income (US$) 64319 the discussion will focus entirely on the negative binomial
Age (years) 37.80 model.

Male (%) 50.89 The full model in the right-hand column of Table 2-in
Trail-attribute variables cludes own-price coefficients and intercepts for each of the
Elevation gain (m) 388.63 three study areas, Wyoming, Colorado, and Idaho, where

Lodgepole pineRinus contortaDougl. ex Loud.) (%)  44.38  \Wyoming is the base case and Colorado and Idaho are cap
Douglas-fir Pseudotsuga menziegMirb.) Franco) (%)  31.36  tured with shift variables. The model captures the independ

Dirt road (m) 627.61  ent demands in each area by adding together the base-case
Fire age (years) 32.6 coefficients and the other state-specific shift variables. This
Dummy variables (percentage of area) allows the demand curve to flex to accommodate each of the
0 years since fire 14.79  possible situations. Multiplying the Idaho dummy variable
2 years since fire 1.78 times the travel cost variable allows the slope of the Idaho
11 or 12 years since fire 13.91 demand curve to be different from the Wyoming demand
17 or 19 years since fire 6.21 curve. Adding the Idaho dummy variable allows the inter
25 years since fire 1.48 cept of the Idaho demand curve to be at a different place
Crown fire 39.64 than the Wyoming demand curve. The same hold true for the
Colorado demand slope interaction curve and the Colorado
slope.
shape of the valuation curve rather than the research designFor Wyoming the base demand intercept is 0.32 and the
imposing any particular presupposition. own-price slope is —0.0045. Idaho’s demand curve is found

The final contingent behavior question mimicked the orig-by aggregating the base-case parameter and the Idaho shift
inal proposal by Englin and Cameron (1996). This questiorvariable. The Idaho demand curve slope is —0.0077 (90%
elicited the number of trips that would have been made tsonfidence interval —0.0045 to 0.0032). Similarly, Colo-
the site after a potential fee increase. It has the advantage £2do’s demand curve is —0.0091 (90% confidence interval
generating a second point on the demand curve, given exist:0-0045to 0.0046). Note that the Idaho demand curve is
ing quality levels, for each respondent. While not required toshifted down from the Wyoming curve, and Colorado’s
estimate the effect of various fire effect scenarios on recrecurve is shifted down still more. The effects of the demo-
ational values, it has the advantage of helping to pin dowrgraphic and fire variables were constrained to be equal
the demand curve and bolsters confidence in the empiric@Cross states throughout the analysis.
estimates.

A second important point is that there is considerable eviThe transferability of the benefit estimates
dence that some people who had traveled long distances aq can be seen in the full model in Table 2, the individual
misunderstood the primary purpose recreation survey-que§gang and Colorado intercept shifters are statistically differ
tion. A small number of visitors indicated they had comeen; from zero at the 10% level or beyond. The hypothesis of
several thousand miles specifically for a day hike on the trailqivalent number of trips is rejected, and the conclusion is
where they were intercepted. Inclusion of these observationg 5+ visitors to Idaho and Colorado National Forests take
could cause_multidestination trip bias in the estimated trav::jzwer trips to the sampled sites in those states than de visi
cost coefficient and, hence, overstate consumer surplygs o Wyoming National Forests, ceteris paribus. The Idaho
(Smith and Kopp 1980). Therefore our regression sample ignq Colorado price-slope interaction terms are also statisti
limited to individuals who traveled less than 1100 m'lescally different from zero. One can conclude that Wyoming,
round trip. These omitted visitors may have been on l0ngefyaph6 and Colorado’s demand curves have different slopes.
trips from home and misinterpreted the question as asking|gie, however, that a test that Idaho and Colorado have dif
about their travel that day, or they belong to some other beseranty sloped demand curves is insignificantly different
havioral model that our pooled count demand function is N0%om zero. Thet statistic testing this hypothesis is insignif
well equipped to capture. Table 1 provides the means of the,n 4t conventional levels. The analysis provides support for
key variables used in the econometric analysis. As can bg,o hypothesis that the demand for Wyoming trails is differ
seen by combining revealed- and stated-preference data, iy than Idaho or Colorado but provides little support for the

large range of fire ages were sampled. hypothesis that Colorado and Idaho are different.
. . Since thet statistics are different from zero the analysis
Econometric analysis suggests that the Idaho and Colorado per trip consumer sur

Table 2 reports the econometric results. This section foPlUS€s are statistically different from Wyoming's. Consumer

cuses on three aspects of the analysis. First, the models exU"PIUS is SImplyf A ()] integrated from the beginning price

amine the transferability of the results between the threco (O the choke pricé;. With the semi-log functional form
study areas. Second, the models we examine trace out t plied by the negative binomial count data model, this-sim

intertemporal path of benefits that follows a fire event. Plifi€S 10 MByavel cost The per-trip consumer surplus is sim
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Table 2. Econometric results for three travel cost demand models.

1841

Variable

State restricted

Fire restricted

Full model

State demand slopes and intercepts

Constant

Idaho

Colorado

Travel cost

Colorado x travel cost
Idaho x travel cost
Demographic variables
Income (1000s)

Age

Male

Trail-attribute variables
Elevation gain
Lodgepole pine

0.8083 (0.6669)*

—0.0049 (0.000 44)*

-0.0014 (0.0007)
0.021 48 (0.002 39)*
0.2321 (0.063 11)*

~0.000 65 (0.000 19)*
~0.1454 (0.1209)*

2.0720 (0.2045)*
~0.4680 (0.1902)*
~1.4550 (0.1290)*

~0.0056 (0.0006)*
-0.0044 (0.0015)*
~0.0032 (0.0013)*

0.000 68 (0.000 07)
0.019 26 (0.0022)*
0.3366 (0.0670)*

~0.000 75 (0.000 13)*
~0.5594 (0.1265)*

0.3251 (0.5281)
-0.3347 (0.1896)*
~1.5478 (0.1515)*

~0.0045 (0.0006)*
~0.0046 (0.0015)*
~0.0032 (0.0014)*

0.000 65 (0.00 076)
0.018 78 (0.0022)*
0.2826 (0.0680)*

~0.000 65 (0.000 19)*
~0.6780 (0.1419)*

Douglas-fir —0.027 90 (0.2233)* 0.071 54 (0.1814) —-0.2227 (0.2228)*
Dirt road —0.132 61 (0.317 06)* —2.402 55 (0.249 01)* —-1.3517 (0.0331)*
Fire effects variables

Fire age 0.0033 (0.0130)* —0.0003 (0.0021) —0.0383 (0.0107)*
Fire 0 —0.9954 (0.5977)* 1.4597 (0.5080)*
Fire 2 —0.049 45 (0.8064)* 2.5356 (0.6749)*
Fire 11 or 12 0.2407 (0.4242)* 1.6784 (0.3626)*
Fire 17 or 19 —0.5357 (0.4008)* 1.1559 (0.3453)*
Fire 25 0.0767 (0.5348)* 1.2459 (0.5122)*
Crown fire 0.2484 (0.057 47)* 0.0765 (0.0542)

a 1.5627 (0.065 61)* 1.4492 (0.0630)* 1.4062 (0.0631)*
Log likelihood -4167.9 -4124.0 -4101.5

Note: Standard errors are given in parentheses.
*Significant at the 10% level or greater.

Ply 1Biavel cost The per trip consumer surplus estimates for Using this procedure the 90% confidence interval around
Wyoming, Idaho, and Colorado are, $222, $129, and $10%he Wyoming consumer surplus estimate is found to be
respectively. While the confidence interval around the Wyo $192-251, while the estimated Colorado confidence interval
ming consumer surplus can be approximated using only this $91-128 and the Idaho confidence interval is $94-165.
variance on the travel cost variable, the calculation of theThis confirms the difference between the Wyoming and-Col
confidence interval for Colorado and Idaho is more involvedorado samples as well as confirming the ambiguity associ
because of the use of multiple variables. Using Colorado aated with the Idaho sample. The Idaho sample’s confidence
an example, the Colorado consumer surplus per trip is ealcuntervals overlap on one end with Colorado’s and on the
lated as lﬂtravel costt Btravel costx Colorad):r other with \Nyoming-

The calculation of the confidence interval requires the These benefit measures make intuitive sense. The sam
variance of the consumer surplus estimate. This depends ngfing area in Wyoming is in and around the Grand Teton and
only on the variance of the two travel cost variables but onpytside Yellowstone National Parks, an area famous for its
the covariance between the two travel cost variables. Thgeauty. The Idaho sampling area is in a well-known area
variance around the Colorado consumer surplus is simplgytside of Ketchum, Idaho, but it is not as well regarded as
the variance of the Colorado travel cost estimate plUS thquoming’s nor does it draw from as wide an area as V\[yo
variance of the Wyoming estimate plus twice the covariancening. Finally, the majority of the Colorado sampling frame
of the two travel cost parameters. The Idaho variance of thggcuses on trails along the Front Range (e.g., Colorado
demand parameter is calculated the same way. Given thesgyrings, Denver, and Fort Collins) and primarily draws its
variances, Englin and Shonkwiler (1995 provide the yisitors from Denver and Front Range cities (Colorado
second-order Taylor series approximation of the variance 0§prings to Fort Collins).
the estimated consumer-surplus estimates. Their results 5 simple-minded, but true, implication of the findings is

show that the equation for a second-order approximation ofat one could not simply take a welfare estimate and apply
the variance of consumer surplus is simply it to the other two sites with much success. A wider perspec
g 41 O V O vz O tive, however, is that the range of use at the sites chosen for
(4] VarQ == +2H 6 this analysis is very broad. The sites range from local hiking
H3travel cost] Pliravel cost Eb travel sb sites to world-renowned hiking sites with some middle
. . ground covered as well. It is likely that any public lands
whereV is the variance oPyavel cost manager could reasonably place his or her site on a spectrum
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Fig. 2. Three-state comparison of the intertemporal welfare path following a forest fire.
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covered by this analysis. Roughly speaking, the value of gear-old fire). The calculation would then be-(.04945+
day hiking trip is $90-250 depending on the quality of the0.2407)/9)3 + —0.04945 = 0.0143.
site. There is a continuous component to the change in visita-
tion. The continuous component was driven by the age of
The dynamic path of the benefit estimates following fire  the trees. This is captured in the fire-age variable. For a 5-
The fire-restricted model in the middle of Table 2 showsyear-old fire this is simply 0.008x 5 =0.0165. The total ef-
the importance of not constraining fire age to have one confect of the fixed 5-year effect and the continuous effect is
tinuous effect. In the fire-restricted model, the coefficient on0.0143 + 0.0165 = 0.0308. The approach of combining
fire age is insignificant when one does not allow for discon dummy variables with a continuous variable allows great
tinuous effects as reflected by the time varying dummy-vari flexibility in the modeling of the demand for sites following
ables. The alternative specification that captures the effect fire.
of forest fires through a combination of a continuous vari  The welfare effects are found by evaluating the full model
able, years since the fire, and dummy variables for five disfor each individual for each possible year in each of the
crete times since the fire performs admirably. three states following a hypothetical fire. The number of
The five dummy variables are immediately following the trips to be taken by each individual is given B¥f, and the
fire, 2 years after the fire, 11 or 12 years following the fire, welfare is€®/B e cost (S€€ Englin and Shonkwiler (1986
17-19 years after the fire, 25 years after the fire, andor a discussion and derivation of this result). The summary
whether or not the fire was crown fire. The specific fire yearresults are found by averaging the individual calculations of
dummy variables that are available are the result of the agwelfare.
of fires at the actual sites surveyed and the contingent behav All of the fire variables are highly significant except for
ior questions. Each possible dummy variable was -conthe crown fire variable. Clearly, fire has an effect on recre
structed and implemented in the model. A series of tests oéition use. The crown fire variable is positive but only signifi
equality of coefficients were then conducted to reduce theant at the 15% level. Nevertheless, there is good reason to
model to a more tractable specification. Coefficients thatsuspect that it will be important to the values that people
were not significantly different from each other were pooled.hold for a forest, and omitting it may bias other fire effects
For example, there was no statistically significant differencecoefficients. The temporal pattern of fire effects on recre
between the 11- and 12-year parameters so they are groupation benefits in each state is shown in Fig. 2. This pattern
in the final model. These provide a fixed effect at specificmay not be what some public land managers would have
ages. The impact of ages not captured in the observed dathought. Unlike the speculation of Boxall et al. (1996), the
was calculated by interpolating between the ages where acdamage function is not a concave function growing over
tual parameters were estimated. For example, the fixed effetime. Rather, the function is S-shaped. It jumps up above the
of a 5-year-old fire was found by linearly interpolating-be mature forest values during the first year, grows even higher
tween —0.04945 (a 2-year-old fire) and 0.2407 (an 11- or 12by the second year, and drops back to the level of the first
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year by years 17-25. After this the value drops once mor@ooled when estimating a negative binomial travel cost
and then rises slowly to mature forest values. The early pannethod demand curve. We found that fire age had a statisti
of this pattern is identical to the analysis of Hilger (1998) cally significant effect on the demand of nonmotorized-rec
who performed an ex post analysis of use and value in theeation users, holding other site attributes such as forest type
first 5 years following the Rat Creek — Hatchery Creek fireconstant. The temporal pattern revealed an initial positive
in Leavenworth, Wash., in 1994. visitation response to recent fires, with decreasing visitation
Some speculation about the factors that are driving this refor the next 17 years, followed by an 8-year rebound in use.
sponse shape seem worthwhile. An increase in visitation folThe tests for transferability of demand and benefits-esti
lowing forest fires seems to be common. This effect seemsates across the three states indicated significant differences
to be simply the result of the novelty of the ecological attrib in number of trips and price slopes between Wyoming and
utes that follow a fire, especially 1 or 2 years following the the other two states.
fire. At this time the flowers and animals that follow a fire  The research protocols employed in this analysis are quite
are apparent. Many of these attributes can only be found ifiexible. They are designed to develop temporal measures of
fire-affected areas and people seek them. These areas ar@ue that are driven by the data. The data include a wide
fairly unique in important recreational areas. Over time,range of observed fires, but fill out those points with contin
however, the open areas give way to brush, often thiclgent behavior data. Since the sampling design captured a
brush. This phase continues for several years. The length afide range of fire effects and use patterns, the results
time varies by the productivity of each site but generallybroadly address the needs of public lands managers who
lasts for a number of years. This generates a downwarthanage fire-affected ecologies. The results do not find a sin
slope that lasts until the forest canopy begins to close. Agle, one size fits all welfare measure. They do point to the
this point the forest begins to look like a “forest” from most range of likely values and provide guidance about the path
recreational users’ perspective. The value of the forest growthese values will take over the first half century following
through time until a steady value associated with mature forthe fire.

ests is reached. At least two important limitations should be kept in mind.
One of these is that the research focuses on the ecological
Management implications communities of the Rocky Mountains. While there is some

Recreation is one of the most dominant multiple uses iheterogeneity across ecological attributes, it is not broad
the Intermountain West. Yet managers have little informatiorenough to suggest that these results could be broadly ap-
on the effects of fire on recreation use. The results of thiglied. The presence of Douglas-fir, for example, should not
study provide some indication of what managers can expede used to infer the applicability of the values to the Cascade
in terms of the effect of fires on recreation demand. For exMountains. A second limitation is that, as yet, there is no in-
ample, closing trails after a fire is not necessarily a goodormation that allows one to transport these welfare results
idea given that the study suggests that a segment of recr@cross activities. While a wide range of activities is present
ationists find the situation desirable, and the visitation rateon forests, this study has not differentiated among them.
would be expected to increase. In addition, recently burnedlevertheless, the results provide a first glimpse into the time
areas may provide opportunities to educate visitors to naPath that recreational values take following a fire in the
tional parks and national forest lands about fire ecology andntermountain western United States.
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