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Cor~b~npvrary s p ~ ~ n ~ x k ~ e s t i r  cde tcrirxirlilig anii in;an:iging carlying 
capacity o f  nstiontil parks arai simi!ar arc&% fwus oa i:~dicatc>r.s 
and stnnti:ni%s o f  ~ ~ n a l i r y .  'I'ha iC';jtio~~iil I'ilrk Scrvim, is currently 
devclttpirrg !he Visircr: I<xlxriei~cc ;snct Itesc?r~rcc Protecrion 
p~3ccss w!licb :~t!oi?ls I l l i s  ;ijy)r.c.;tch t o  c;u.ryi!ig capacity. ' ilis 
pn~ccss is hcliig appiictl at hi'chcs Natit)ti:nl I'ark. litiltr. thn~ugb a 
two-jlb~iiac rcsc~irch pr~p,i.:c?zr airrie<i ;!? itic:ltifyiijg indicators aird 
stailrtiuds of ilrlp iltr:tlity o f  !.he visiror cxpcricnce. 

Intscbefuctio~a 
As ihc rmne nugge?;ts. n:lriu~lal parks arc sescrtirccs o f  rliiiionai 
and. incrcasinrgiy. intcnr~;iiion:ll sigtrific;!t~ce. .l'!tc n:tii~inal park 
system cistilairas n:ntrrr';ti, historical. mril cuittiial. rcsti'tirces of grc;$t 
inrlx'rrallcc to the !i;ition ~rnti. i n  :n;iliy tS;iscs, to thc inlcrrxutiot~rkl 
c~tru:z~i~liiy. C ; ~ V C I I  I ~ C  ~igr\ific;ii~cc 111' this :.~st)~li%e hiise, piiblic 
cfein;lrltf tr?  scc a11rl ~ ~ ~ ~ c r i r r r i i . ~  Ihcxc ;KC:~S sllrri~ld not hc 
~urprisirig. 

0:ata rtn nati:\rritl park uisita$ii,n tia.:i~n;jtic;illy sup}?c?r~ this prc*inise. 
Axlilila! ~i~i t : i t i ( t :~  10 the nxti(~tiiti p;irks i s  1 1 0 ~  I.OIIII~CJ in thc 
h~lritlrctis crf'~nillir.rr~u. En ?."w r!c~,xi.lc: of tiic i"f'7!k, visit:iiit\rl 
iircrc;tscri 1,): 30 gxnt..ct~l. irl the Ii?)XOh, vi.iit;ctioil r-ctsc aiiotjrcs. 35 
j?crcl.i:L I f  !!?is t i . t ~ l d  ~ ( ~ f ~ l i l i l l ~ s ,  Ihc 8iiilioii:il p.ll.k~ c:Ui L'XpccL ;!XI 

ariiillictr%;tt 611-"11) nniilicraa re~.w,rtitrrt visi is  by tilt: ycitr 2(YH). 

v .  I !I<: irrcrc:~sit~g p\)piil:wiiy 1 ~ 1 '  thc ijaticiriai pirrks prcscnts I ~ t t h  
opplrtuxiity ~ i r l t l  cfi:~llci:ge to d ~ c  N;nti{rr~:ii 1';iI.k Ser,vicc (NI'S). 
'Ilic c t~~ j~c? r . :~ i r~ i ty  i s  f r ,  I'tiilii! ik9c rrlission i)f I I IC %BPS "to provide 
f ) r  fiic c!!jisy:ni:r?tv {if '  lilt: ~t;ititu!:tl pc i iks .  ' lhc :acct>riipilnyiiig 
c!riilia:rngr, lif i:t>rrrsc, is. t c !  cn1?:;01~7;i. j?;srk I .CS(~ !~FC.~S  for thc 
er!joy~wnf 191. f t ~ i ~ ~ r e  gerier.;rririiis, 'I'11is c,iui pr i~vi.  dil'l'icirfb i~ntlrr 
c t?r~d i [ i i > i~ ,~  id high vix i t i t i i<>i ; ,  

tinylicit in  tl~i:; tl~ral !liissiiirr of rhc NS'S is L!ic i:;srmc uf (lie cyrrcrliiy 
cfrirc risiro!. e.rp<'PJr,n(.~,. ' f  lxc c p u l i i y  ol' visi i iv exprici~cct; must 
he anaiirhi~tci! ;:6 ;i high; lcvci for t!lc il;tiioilii! p;~hl;.~ to c~n~itriltutc 
their. f'iill ~x~tur~tisl  tcj the e:!jtryi~~~i~t iif s<t~.izty. M ~ T c < ~ v c ~ ,  high 
quality visitcir cxfwricnces m: rniw likely [ I ,  tleveiop public: 
ap!,u.cciatii>!~ of. ;ixrd su!:port Sor, ca~nserv:~tic)rk ijf- ciaLii!l~al piirk 
ICSULli'L~CS. 

I t  i s  ist~ilic LI~int  trne :>f the grcatesi thycats to the qilaiity of rlaeioral 
park visits i s  coinrnc~nly sect1 ;IS t l i~cir  incrwiiiig ppu!arity. To 
inany ubrcrvers ti;e rriitionai parks, at lc;~qt in somi: places ancl at 
sorrte times, iuC cro~tded. atld this c?cEI.ac!s frorra the qtlality of [he 
iiisibob 6:xrcriencc. f ~ i  (nore fos~nai ~CI?!IS. the use o f  soinc n;ktio:la! 
yaks. tlr !xlrtioa:s rl>c:ci>f, have ~XCCC(ICII their c.idr?-yin,q rq t r i r~ .  

'Hhis paftcr cxpioscs the thrixy and app!icatitrt of curyit lg 
capacity of the naric?nal par-ks. 'i'l~c first scctioai briefly &aces h e  
ftrciinlicai 6Beuekoprnei;t o f  the can.yii:g capacity concept. The 
second secticjn describes a process now heing developt?d to kelp 
determine and matiage carrying crapecity in the national prerks. 

'I%e final section outlines research now underway to apply rhis 
carrying capacity process. The importance of rndicaturs and 
standards of quality is highiighrd throughout this discussion. 

'I'he Chssacept Qbf Carrying t?apaci@ 
The cjuesiion of ha.# miich public use is appropriate in a natiorlai 
park is often framed in terms of carrying capacity. Indeed, much 
has been writfen ahtrot carrying capacity of the national parks and 
relalcd m a s .  ' n c  vrlderiylng conwpt of carrying capacity has a 
riel1 history in the natural resource professions. In  particuiar, it 
has P~OVCPI  a usefuj concept in wildlife and rangc management 
where it refers to the number of animals of any one spccies that 
car] he rnsineained in a given habitat (Dassrna~la~ 1964). Cmying 
capxiry has obvious parallels and Intuitive appeal in the field of 
park management. In face, it was first suggestd in the mid 1930s 
as :a park rnanagement concept in the co:llext of the national parks 
(Siimtmcr 1936). Ilowever, the first rigorous applications of 
carrying capacily to park manageinen$ did not occur until the 
iY6Os. 

'I'hesc i i ~ i t i a i  scicntiTic appiicaticms of carrying capacity to park 
nna~i:tgcment suggestetl the concept was Inore complex in this 
new rnminagemetrl context. At first, as might be expected, the 
focus was placed on thc relationship hiween visitor use and 
cnvirtmmental mnditior~s. 'Ihe working hypthesis was that, in 
rihscnec of'cornpnsatory Inanagement, as visitor use intertsity 
increases, it causes greater envioi~inenra! impact as measured by 
soil compaction, destruction of vegetation, and related variables. 
It soon became apparent, however, that there was another critical 
~Iin~etrsiorl of c~mylng capacity dcaling with social aspeces of the 
visittjr experience. Wagar (l"d4). for exiuaple, in his early and 
i:npIjr!<int rntrr:ograph on the application of carrying capacity to 
recrciitiori rcprtcri th;rt his study 

"...rz,ris irtirinrcd uxiih ?he view thaf t f ~  carrying ccyui'ity qf 
rezcrt,atic,ri / irrarL~ could he d/:tenvlined~~n'~nariIy in tentrs 01. 
rc,iiaJo,qy rind cfrrcvioriition of areas. Nowev~i;  it soon 
bc~t.trrnc3 oi7~;irtrc.s tllar i / ~ e  resource-orii!nf~d of view rrrctsr be 
aic,c~rti'rzic,il Iy ronsirlc~raiicm ofIrr;rrituz vtrfues. " 

W ; t g i ~ ' ~  ppc.>ini was that as mure people visit a park, not oally can 
the c!lvirt>rnnentd rrsonrces oflhc ruen he afl'ectcd, but also the 
qu;nIify of Ilxc visitcx exprience. Again. tile wtrrking hypothesis 
was [ha:, i r r  !hc shscrlce of cornpr;satrrry maiageincnf as visitor. 
\ l a c  illtensity incsre:ues, il causes greztter social Impacts as 
incni[lreif hy crowdir~g and related variables. 'ITSUS, as applied to 
rtutiotr;il parks and reiated areas, carryiiig capacity has two 
ri)rllji(>neilt%: cnvirorrmerital and social. 

' lhc carly work on carrying capacity has since blossomed into an 
exrcrlded !iteteture based on e n v i r o m e n ~ l  and social aspects of 
outdoor rce:reation and their application to carrying capacity 
(Stiii~kcy i i i d  I d h e  1973; Manning 1985; Kuss et d. 1990; 
Shelby allif Neberlelil 1986; Lime and Stankey 1971; Manning 
iOX6; Ckaefe et a:. 1984; Cole 1987; Biammibt and Cole 1987). 
But despite &as impressive literature base, efforts to deternine 
anti apply c w ' n g  capacity to areas such as the national parks 
have often resul k.d in frustration. ' h e  principltl difficulty lay in 
deterrnintirig hctw much impact was too much. Theoretical 
cleveiopment. hacked up by empirical research, generally 
cot~finns that incieasing visitor use leads to increasing environ- 
rncrltai and social Ir~~pacts. But how much impact should be 
allowed in a natic~nal park? The basic question is often referred to 
;IS " the limits of acceptable change" ( I h e  1970; Frissell and 
Stankey 1072). Gi.;,ren st~hstantial demand for public use of a 
national pa&, some-decfi~ne or change in rcsowce quality andlor 
in the quality of &re visitor experience appears inevitable. But 
how mush decline ( > r .  chatlige is accepsable or appmpriate? 

'I'he rcia!ii)riship bet W W . ~  inlensity of visitor use and erlvirun- 
mcntallsttcial iriip~c is is illustrated hypothetically in Figure 1. 
It is clear $h;it visit? .tioil causes irnpiicts and that in the absence 
of coir,pensatory n;:xfnagement, these imp~cts increase with 
irirreasixlg visitatiilr :. %%at is not clear is the p i n t  at which 
carrying capacity ha-3 heen reached. Again. the difficulty in 



w i n g  apacity deermination lies in decidhg how much impact 
is a ~ o w a t e  or acceptable. 

To emphasiu: and further clarify this issue, some writers have 
suggeskd distinguisbng between descr ieve  and evaluative 
compnents of carrying capacity deemination (Shelby and 
Heberlein 1986). I h e  descriptive c o m p w n t  of carrying capacity 
focuses on factual, objective data such as the types of relation- 
ships in Figure 1 (see next page). For example, what is the 
relationship between the number of visitors entering an area and 
the number of encounters that occur between groups of visitors? 
Or what is the relationship between the intemity of visitor use 
and visitor pe~ep t ions  of crowding? The evaluative component 
of carrying capacity determination concerns the seemingly more 
subjective issue of how much impact or change in the recreation 
experience is acceptable. For example, how many contacts 
between visitor groups are appropriate? What level of perceived 
crowding should be allowed before management intervention is 
necessary? 

Recent experience with canying capacity suggests that answers to 
the above questions can be found thmugh formulation of manage- 
ment objectives and development of indicators and standards of 
quality (National Park Service 1992: Shelby et d. 1992). This 
approach to carrying capacity focuses principal emphasis on 
defining the type of visitor experiences to be provided and 
maintained, and then monitoring conditions over time to assess 
whether or not acceptable conditions have been exceeded. 

Management objectives are broad, narrative statements which 
define the type of visitor experience to be provided. They are 
based on a review of the purpose and significance of the area 
under consideration. Formulation of management objectives may 
involve review of legal, policy and planning documents. 
consideration by an interdisciplinary plaminglmanagement team, 
and public involvement. 

Indicators of quality are more specific measurable variables 
which reflect the essence or meaning of management objectives. 
Indicators of quality may include elements of both the physical 
and social environment that are important in dekmining tbe 
quality of the visitor experience. Standards of quality define the 
quantitative and measurable condition of each indicator valuable. 

By defming indicators and standarcis of quality, carrying capxity 
can be ktermined and managed through a monitoring program. 
fn&cr;tor variables can be monitored over tirne and once 
standards have k e n  reached. canying capacity has been reached 
9s well. This approach to carrying capacity is central to wntem- 
p r a y  park planning frameworks. including Limits of Acceptable 
Change (LAC) (Stanlrey et at. 1985). Visitor Lfnpact Management 
( q M )  (Graefe et al. 1090\. Carrying Capacity Assessment 
Rocess (CCAP) !Shelby and Heberlein !98Cf, and the Visitor 
Experience and Resource Protection (VERP) process cunenray 
under development by the NPS (National Park Service 1993). 

Carryiw Capacity In the National Parks: The Visitor 
epctrierace and Resource Protection (YEREP) Process 
IAe NPS bas long recognized the need to apply the cmying 
capacity wtncept in parks that have been experiencing problems 
from increasing public use. The 1978 General Antiquities Act 
requires each parark's general management plan to include "identi- 
fication of and implementation c o d t m e n t s  for visitor canying 
capacities for all areas of the unit.'" Although NPS management 
policies and planning guidelines acknowledge this respnsibility, 
there has been litde direction or agreement on a methodology for 
how to Identify a parick carrying capacity. Indeed, there bas been 
na agency-wide agreement on the meaning of tbe term carrying 
capacity. Park maraagers are often uncomforBbke saying that their 
parks. or m a s  wifiin their prarks, are receiving inappropriate or 
excessive use, because they lack the conclusive dam and the 
rationale they need to make these controversial decisions. 

For the past severd  em. ~Ianners and wnsu lm% bave 
been developing a p&ss intended to help park planners glmd 

manasters make saund decisions &out Y ~ s B W ~  me. HIowevrx, at b .- 
to note &at the VERP p a s  is still k i n g  m f d  a& 
t h a  f m a l l y  adapted by ibe NPS. The WZW 

is based on m m y  of the same elements and techniques irna7lded 
in the U C  and methodologies. A najor premise of ?he 
VERP process i s  that the NPS should manage visitor use 
continuously, the same way it manages resources. use 
management begins with a plan. but this is only a poiat; 
it conhues  as an iterative process of monitoring, evaluation, and 
adjustnrent. Moreover, the VERP process places principd 
emphasis on idenacation of indicators and standards of quality. 

As shown in Figure 2 (see page 27), the VERP pocess eonsists of 
nine steps. The f i s t  six steps are requirement8 of general park 
planning, and ideally should be a part of each park's general 
management plan. The later steps in the pracess require annual 
review and djusment ,  and are more appropriately handled 
through park operations and management activities. 

C r r r ~ h g  Capci ty  of Arches National Park 
The VERP process described above cmcntty is being pilot-tested 
at Arches National Park Utah. The purpose of this test applica- 
tion is to refine the VERP process and provide a model for 
application to the national park system. Below we describe 
research in progress aimed at defining indicators and standards of 
the quality of the visitor experience. 

Arches National Park is c~mprised of 73,000 acres of high- 
elevation desert with outstanding stick mck formations, including 
nearly 2.W stone arches. Most of the park's scenic attractions 
are readily accessible through a well-developed road antf trail 
system. Visitation to arches has been increa~ing rapidly. I h e  
number of visits increased 91 percent in the de-carfe of the 19$(4s, 
and the park received over three quarters of a miElion visits in 
1993. 

The carrying capacity research program at Arches was 
approarhed in two phases. Phase I was conducted in the summer 
of 4992 and aimed at identifying potential indicators of quality of 
the visitor experience ;Manning et a!. 1893). Personal intemiews 
were conducted witb f 12 visirors t hugbou t  the park, In 
addition. ten facus group sessions were held with park visitors. 
park staff, and local cornuni ty  residents. Respondents and 
pariieipants were seielectctd cfirnslgh a purposive ra&er &an rgndom 
sampling procdwre. Thus. d a a  are primarily quabitaeive in 
nature. This exploratory effort was to begin leaning a b u t  a 
variety of hurnan-use aspects of visibtion to Archer and to 
develop insights into potential indicators of t;he qualiq of %e 
visitor experience. Interviews and focus group sessions w e  
guided by a srandardizttd questionnaire. 

The qoestionnaire contained two major sections that focused on 
identieing potential indicators of the quality of tbe visitor 
experience. The first section contained a battery of opnerrded 
hjuestiocs which probed for park conditions and Issues which 
visitors and others considered important to determining the 
qudity of the park experience. 

Fhe second section ~f the questionnaire contained a battery of 
close-ended questions which also probed for indicatars of quality. 
Fifty-three wide-ranging park condidons or issues were prre~nted 
to respondents wha were asked to indicate whether each item was 
considered to be a "big problem." a '"small problem," or "not a 
problem;" a "no nphion" option was also presented. D e  items 
presented were developd nn the h s i s  of literature review, 
discussion with park piamerr arrd staX and personal observations 
in the park. 



or Use 

Figure 1. EIyputheiicalr relationship betwceli intensity of visitor use a d  environmentallsocia1 impacts. 

26 



isitor Exprience and Resource Protection (VEKP) process. 



Responses tn the battery of open-ended questions were coded into 
91 catcgorics. these categories were then grouped into eight 
similar. subject matter classes o r  issues: 1) infi~mationleducation, 
2) facilities, 3) crowding, 4) visitor behavior and activities, 5) 
resource impacts. 6 )  park managenearl actions, 7 )  natural features 
of the park, and 8) miscellaneous. It is apparent that visitors 
contacted perceive a variety of i s s ~ ~ e s  which have some 
importance in determining the quality of their p'wk experience. 
Beyond this diversity. however. there is some consensus as well. 

Good inforrnation, ducat ion,  and interpretive facilities and 
services were often cited as ctrntrihuting to the quality of the 
visitor experience, hut relatively l i i rg~ nuhrr!:wrs of visitors 
expressed a desire for more such programs. Mary visitors feel it 
is imprtarit to know a b u t  Grc availability and location of visitor 
o~.)prtunities within the park and ti, learn more about the 
significance of park resources. An especially irnprtiint theme of 
infortn;ition and education efforts coclcerrrs the in-rportsnce nild 
knowledge uf how to r d u c e  visi!or-caused irnpacts to park 
resources. For example. the opportunity to interact directly with a 
ranger through an interpretive program or informal conversation 
irk the park is important to many visitors. and they frequently 
expressed thc need for this activity &tr tw expanded in the park. 

Facility-related issues were also cited by many respondents. 
Many r e s t x ~ ~ ~ d e n &  found rhc hiking trails to their liking ailti 
appreciated the extent to which rnany of the park's rnajor 
attracritzns were readily accessible. Visitor attitucks a?li,ut orher 
activity-related isstles wcrc rnc?re cfivided. The primary facility 
need a p p a r s  to hi: mc9rc vehiclc-accessillk canpsites. A host of 
other facilities were suggested hy visitors. but cach fzicility was 
nrcilticlned by onrly a sariall minority of visitors. 'l'his was offset hy 
a xiumlrrr of visitors who liked [be gener;tl lack of facilities (or :it 
1e;tst. ct>rrrrnercial fiiciiitiesl irr felt no :sddirion;il facilities shoulii 
bc tievefopcii irr ihc pink. 

Marly visitors contacted were ct~ticerr>ctl with crt)wtlirrg.rcl;tlcci 
issues in the p:trk. 'I'wenty p r c e n t  of resp,rltlerrts felt gcsicr:rlly 
that there were "too niany parpie i r ~  the park." Smaller. r~urntlcrs 
prccivcd soilre degree of crowtfirtg in sclcctcd itcaliorrs such as 
puking lots. certain attractitm sites. anti trails. 

Kesp(jr~dents expresscti concerti ahout a Iitrgc variety oi' 
ir~ai?[~roit"i;~te visitor acllvities ;inti ilehavirrrs, 'f'lne. most irnp)r!iirit 
of thssc beiz;iviors Wit4 ol%jcciitrrt rcr visitctrs w:iiking off tr:iils. 

I'or~sirirrobit visito:,ctl:~ccrrl was tl)cisse<l trn ;i vi~riety r ~ f  issues 
rcf;haed icr the rrsour'ce i~rrp;icts o f  puhltc use. Kelativcly large 
nrirrtbcrs of re.;~xii~dcrits noticetl arlil ith.lc.cteel ttr resource irnjiacts 
caused by ctfl'-rr:ii! hiking, graffiti, :rnd litter. 

Keli~rivcly fcw visitors inclucjeci irt ttie sxnpie meirtionecl isstrcs 
relateti to park rraanagemcnt iictivity. The rlrost i'rcquently 
~nentla)tteii issue was that visitors found the !>ark to he well 
mairrt;nir~ctI witti it f3ck of visudly trl3lrusive dcvekjpmcnt, a d  
dtat this corltrikiutr?cl to the quality of tttcir experience. P i ~ r  
exarrtpfc. ;m csjwcially positive ccrt~tiitit)n was the general lack of 
signs arzci guard rsi!s alortg park ro;ids which. when present. 
detract firm the visual quality of the ~ct t ing.  

12inally, the most freqtlcntiy offered cornrnent -- far ;inil itway - -  
was errjoyrnerrt and apprwiatiorl of the park's natwal features. 
including the arches and the general scenery. While this is not 
surprisirlg, it suggests that sorxle i:lc!icaiijr variable(s) be devel- 
op& and ~monitoruf to ensure this opprtunity is not diminished 
&rough damage to outstandirlg natural features or through facility 
dcvelol~mcnt which detr'aca frum their prominence or 
appreciatiotl, or through dirr?inishe(d ;~tmc>sphcric visibility. 

Rei;pl:ses  ti^ ciusc-ended questicms also iiiustraied h a t  he re  
were some wiikly shared concerns. A rna~iority of tes$k~ntlcrrts 
raresf I4 of the 53 Issues ns 3 snaali or big p ~ ~ b l e m ,  l?:ese 1.$ 
issues clusecred into f ~ v e  categories: 

1. Resp,ndents rejx,rtctI cur:sidera'nle cor~ccrr~ over visitors 
walking off trails ili~d otherwise silgaging iil 1xhavio:s which 
causer! i i r imf l~e fi; park I.C.FOld.?C,Y. 

2. Res,wndenis expressed wncern about sclected a s p c t s  ilf 
rrorvding in tile park. 

3. Respondents expressed soiYie wnccrn over a prceivcd ! w k  of 
rangers in the park. 

4. Resp>i;dents expressed concern over two fri~-ilit?-reinfciI 
is.siiez: iack of cxnpsites and lack of drinking water. 

5. Respondents expt.csscr1 coilccr?? elver a pcrccivcif l r ~ k  
puhtic cciicriarion proxrcztrts. i r ~  the park. 

Fir~iiirigs from tllv vilirioi:itor); rcscarc!i iri 1992 prirvideci 
irnpirtai~t iilsigirrs into park corrditicil~t; a:;d iasuez; which acid tu or 
detract from the quality of thc visitor experience at Arches 
National Park. P(:tcnrial ii:dicati,r~ of quality rangc widely. 
spanning 3, vaiiety of i.n,nd ccttcg(:iic:<. inciu~ling: 
I .  Orier~baiion. inforrn;itioti. a i~<l  irmlcrprctive scrvices 
2. Visilor lacilitiel; 
3. Visitor crowciing 
4. V i i t o r  behavior and sciivirics 
5. Resource impacts c t i '  visiiijr use 
6 .  l k k  rrlarlagerlleilt activities 
7. Quality and coi~clition of natural fcratiircs 

Phase IT of rt~c rcscarch program was conducted ir l  iOY3. '1"he 
prinlary ot$ectives of this phase of the research were to determine 
the relative irnporlz~ce of intiic2rror variables atnil to set standiirds 
oFqudity for cach indictitor vasi~thle. A survey of piuk visitors 
was conductcti iii [be surrlrrlcr and fall : ~ f  1093 at severe! locations 
thrittrgtaour the p:uk. The survey was aiirilinisti.rcd to s represent- 
aiive s:unple of paik visitor.; ; i i~J ,;is concji~ct*.d by irie;rns of 
~ % s " ~ I ; I !  ir~tervicws m d  ii>~il-/li?cX( (jiies!ir~i~i~iir~'5. 

.I'h .. c zui.vc); irtdriiirrciits corit,ii!lsd twii iilaji~r seciiiins relitteri tu 
ciirryirlg c::p;iciiy. I l i i :  first secticiil for'!.rsrti trn detcrrniiiir~g the 
relalive. iraigu>ri;ir;ce. (.f Iri~licatcjr vapicrhlcs itlc~itil'it:d in l't~iise f 
rescsrch. I;ourrren iniiic;itr~r variiiltlcs wcrc ifistiiltd fiom the 
[~.cvious ph:ise i!f w ~ e a r c h  ;ftlli se~l/w~~ileli!s were asked tu rate tlie 
irn$x)r.tailce of a:arh v:i~-i;\hle 11; ilctcrrnining thc tlrxaiity of their 
cxpcrietice at the par?.icul:tr i~xat ion in tile [lark where they were 
intcrviewetl. 'I'his scctiori of t t x  i(ue.;tii~rin3itc.c was ~icc!ied for two 
scasilrlh. Iiir:;t. I'httsc f rcrcarci-1 w~cs qua1it;miivc i r ,  iraturc: i ts 
p ~ ~ r p r s c  was s : n ~ p l y  to c:<~>L!rc for ~xitc*nti;d intiisa[or v:iriablcs. 
I'babc il rcsct1rc:h M.;~w ilcetfcti t.o hc.~.iiiiic inore cjtr;trititative hy 
itikiilg i.csfx!~r~le:;is !(! riilc :ilc rvia~ivt. irripc?r.tai~cc iji' tllcsr: 
~wtcnti;~X i11\lic:3titr.s c ~ f  <li.t;ilit~. 'lilis recjuircil a iarger ani i  inure 
re[)rese.nf;itivc sailrple. St.cor?ai, it  was hypolhcsizcti that indicarvr 
vnriahlcs lxripht wry  by 1t~c;itiori withiri the prrrk. S:impling was 
cr)!tcl~icLetf :it several arcas ivitliin (Ire piuk :inti i;uestiorrs were 
keycci directly a! those .;pecik~c :iru;ts. 'lhis wi-iuid allow for a 
zoi~itig iippro;rct~ t o  c:*nyiilg capacity tietermination and manage- 
ment which was felt to he appwpri&rc io a reiativoiy large area 
such iw a n;~Iioi~al pilrk. 

'?'he secl~rad 1ni3,jtir section of the survey cjticitionrt;~ircs w x  
iiirectctl cnt detennining stantiarclu o!'q;n;ility for selected indicator 
variables. 'lhree iodicatur variai)ies receive<! special attention: 1 ) 
Ihc niin?kr oi 'pt?ple at one tirnc at inctjijr attraction sites wrthir~ 
the park, 2 )  the nilinher of Fi~plc a t  one time alot~g major trails. 
and 3 )  the amount of etlvirc?r~tr~cntal i~npaci caused to so i f  and 
vegetatiorl by off-tmii hiking. A11 Uiree (.)I ihese variables were 
atlrfresscd by a series of pbiott~gaptls with illustrated a range of 
impact conditions. I'hittogr3pl.l~ ivere deireloped using a computer- 
based irnage saplure twh~rology (I'ilt 1990: i.,ime 190:  Nassauer 
1990; Cflcnr)weth IYUO!. Base photogriiphs of park sites were 
t;rkcn. mi;! these ir~tiiges \vet:: then inoiiificrl to present a rangc of 
iinpacf i:iritil~tio!l~. i't set cif sixteen piirjtogr;.iphs %'us dcvc!opd 
for cach iirw;:ction site anif %ail prcsci~riiig s wii2e-r:iirging ;i:lmtier 
<!fvisiti)rs prcscrit. :%rr 31~11ogt1il~ set ui' !iic phciiogrciphs was 
dcveitipd ltrr a range of eitvirt)~~t~icritiil irr~poctz causcii, by off- 
trail hiking. Reqxtrttlcr~ts r~itstl  the acceplal1iliry of each 
photograph. Repre~cnlrrtivc t,t~irtographs are show! irl I'igure 3. 



Figwe 3. Rcprescne;ltive p'lottrgraphs showing a) increasing ieveis of visitor use, and b) increasing ievcls of ciivirorimenisi irnpx: 
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Data from the secorld p h a e  of the research program are now 
being ana!yzed. S r ; i n d a r d s r I a  data appear particularly 
promising. Figures 4 and 5 are illustrative. These graphs show the 
acceptability rarings of rwo of the sets of photographs described 
abuve. Figure  4 shows data for  the n~unher of popfe at one tine 
ar North Window. a major attraction site in the park. It is clear 
burn the data that acceptability falls into Ule negative range 
between the photographs depicting 16 and 24 people. A regressed 
line plotted to these data cmsses the "zero point" or "neutral line" 
at 20 people at one lime. 7hese findings provide a strong rationale 
for setting a siandxd of 20 people at one time at North Window. 

Figure 5 shows datz for efie m~ount  of ei~vkomental  impact 
along trails at North Window. It is clear horn the data that visitors 
are especially sensitive to this indicator variable. Clnly iae first 
photograph in the series depicting the trail with no ancillary 
environmental impact or "social trailing" is judged acceptable. 
Ail other levels of environmen(al!y impact are judged anacccp- 
able. These findings provide a strong rationde for setting a 
standard of no social trailing 3t North Wintitrw. 

f:nFUm ,I 4 . Nor7natir.c staritlard?: f<sr accept:lhility of the nurnher r,f people at one dime at North Window 



ITigurc 5. Nr~rixi;irlvc >t;~nclanis fix acceptability of environmental impact along t r a ~ i s  a t  NortJ.t Wi:~dow. 

Conclusierra 
'Ihe VtlKk' prograrn ci~rrently being developed hy the NPS i s  
desigrlei! to provitic a theoretically sound basis for est;thlirhing 
and mrrni~girtg Lhe cilrryiisg capacity of national parks and slirlilar 
areas. 'X'he pn)i,?iali.l focuses on identification of indicators and 
st'mdards of the qlialiiy of the visitor experience. A monitoring 
program c m  then he established to determine whether or not 
stantfarcis, arid lhus carrying capacity, are being violate& 

This program is now bcing applied at Arches National Park. A 
program of research has heen conducted to identify indicators of 
rhe quality of ilre visitor experience and help set standards for 
thesc indicatt!r variah1e.i. A variety of managenrent actions will 
ultimately be iriitiated to manage the park within its defined 
carrying cnpiiciry. 'll~ese actiens might include the design 
capacity of attraction site pierking lots arid a traillhxkcountry 
p r i ~ i i t  system. A ~r~rjr:iLoi.ing program will be designed focused 
on indicator variables and will trigger management actiori if 
standards of yuality are violated. 
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