
GEOGRAPHIC PERSPECTIVES ON THE MOORAGE
INDUSTRY IN WASHINGTON'S COASTAL ZONE

Robert F. Goodwin

Introduction

Planning and implementing coastal management programs ultimately requires an
allocation of land and/or water space among a set of competing uses. The
decision to allocate a specific parcel to a specific use is made at at least two
levels of analysis: first, some variant of a site suitability/capability study is
performed of that parcel and its neighbors which together form a distinct coastal
environment" or sub-regional unit of coastal land class. This first order

classification of shorelines is matched against a list of potential uses of varying
types and intensities. Some uses are to be permitted outright, some conditionally
permittedandothers prohibited. To eachdesignated shorelines "environment" and
use isattached aset of criteria, conditions and standards for development. (I)

Guiding planners and citizens who develop these lists of uses arethe twin criteria
of water dependency and provision of public access. Non-water dependent uses
are prohibited or discouraged from locating adjacent to the water, or are
permitted only in exchange for dedicated public access and specific mitigation
measures. Constraining planners and citizens are the patterns and intensities of
existing coastal land uses and activities.

The second level of analysis is conducted at the project review level. Here an
applicant applies for permission to develop a specific parcel for a specific use. If
the use falls within the categories permitted in that environment, thenthe review
procedure is concerned primarily with the project impacts, their minimization,
and, If necessary, their mitigation.

A wide spectrum of viewpoints attends the debate over the planning and
implementing of coastal management programs. Development interests are
concerned thot the program provide some degree of predictability and latitude for
their project; environmental conservation groups seek a similar predictability over
the continued natural functioning of coastal ecosystems and a similar latitude to
attect the siting, design and mitigation of development proposals. Each group has
Coastal Management Specialist, Washington Sea Grant.
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allies and opponents in public agencies, chambers of commerce and trade
associations.

My concern in this paper is over the kind and quality of information available to
planners and citizens effecting prudent coastal management plans and the role of
the geographer in providing such information in a usable form.

The Moorage Industry In Washington's Coastal Zone

No one would take issue with the assertion that a marina providing wet moorage
for commercial or recreational smallcraft is a water-dependent use of shorelines,
or that the demand for marinas, particularly in urban shorelines, often exceeds
supply. Where the proponents and opponents of new marinas part company Is in
the determination of the numerical magnitude of that demand, its location in
space and the opportunity cost of land and water-space pre-empted by new
marinas. Geographers (and other social scientists) can help in developing and
presenting information useful to coastal managers and citizens debating such
questions.

A cose in point is a series of geographical studies of the moorage Industry In
Washington's coastal zone conducted by the author and others between 1978 and
1981 at the University of Washington Coastal Resources Program. Costs were
shared among the Washington Public Ports Association, the Northwest Marine
Trade Association, and Washington Sea Grant. Affected industries, agencies, and
interest groups were represented on the Small Craft Harbors Research Advisory
Group (SCHRAG), convened at the outset to assist in scoping the problem,
providing access to the Industry and reviewing findings. The duration of the
studies spans a period in which major changes were occurring in the state and
national economies which seriously affected the demand for boats — and hence for
moorage. Changes were also evident in the spatial behavior of boaters and the
availability and cost of financing for marinas, public and private. The gods of the
studies were to:

• Characterize the recreational boating industry

• Assess the economic magnitude and secondary impacts of the industry on
state and local economies in Washington

• Measurethe existing stock and spatial distribution of wet moorage and dry
storage in Washington's coastal zone

• Identify key problems confronting the moorage industry

• Estimate the future demand for moorage in Washington's coastal zone.

The results of the study would benefit industry, the boating public and public
agencies affecting, or affected by the moorage industry. The industry would have
facts, developed by an independent source, to argue their case for expansion of
marina supply; the boating public would have better information on the
availability, price and the kinds of ancilliary services provided by marinas; and,
public agencies would have objective information on the economic consequences
of marina permit decisions on the one hand, and the areas of greatest (and least)
demand for moorage on the other.

Some simple geographic tools and tecniques were used to develop this information.
These techniques axe reported below and are illustrated by selected results
obtained.
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Methods of regional analysis

Overview

In order to understand and explain the size and distribution of, and linkages among
spatial phenomena, geographers have developed an array of methods for Regional
Analysis. The methods range in complexity (and therefore cost) from simple
calculations performed on a hand-held calculator to complex econometric
models (2) of regional economies requiring large data bases and powerful
computers.

Shift/Share Analysis

Data on the size and distribution of marinas in the study area were available for
1966 and, as a result of an inventory conducted as part of our study, for 1978.
Changes in the stock of moorage slips, by county were tabulated and mapped.
"Shift and share" analysis — a simple tool — revealed where and by how much
moorage supply had grown in the intervening 12 years. Each county's percentage
change (shift) and percentage of the whole region's change (share) in moorage
supply were analyzed and mapped. Figure I displays these results.

Fig. I. Wet Moorage Slips, 1966-78: Percent change in County, County's percent
share of Region's change.
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Location Quotients

Location quotients were determined for the moorage industry in each county.
That is, the ratio of per-household number of slips in the county to per-household
number of slips in the whole region was determined. A location quotient of 1.0
reveals that the county has the same "share" of slips as the whole region. A
location quotient of more than, or less than, 1.0 indicate a greater or lesser share
of slips than the regional average, and reveals the degree of concentration or
dispersionof the industry. The results were translated into the actual number of
slips above or below each county's equal per household share of the region's total
number of slips. Performed for both 1966 and 1978, this locational analysis of
moorage supply identified counties in which the "expected" number of slips greatly
and consistently exceeded, or fell short of the actual supply in both years (see
Figure 2), and posed questions about the reasons for such locational disparities.
For example: did variations in recreational boat ownership explain variations in
counties more extensive than in others? (i.e. Did some counties "export" moorage
services to boaters in adjacent and distant counties, while others served primarily
in-county markets?)

Fig. 2. Wet Moorage Slips, 1966, 1978: Number above or below County's per
household equal share of Region's total wet slips.
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Mopping Tributary Areas

Tributary (service) areas of each coastal county's marinas were derived from
tenant-origin studies. A selected sampleof public portswhichoperate smallcraft
harbors was surveyed to determine the origin of their tenants. Each port provided
lists of zip codes of tenants' resident addresses. Year-round, winter and summer
seasonal tenant-origins were compiled, tabulated and mapped separately. Figures
3 and k illustrate examples of the results. Variations in the spatial extent of the
marinas' markets and the directional biases toward major metropolitan areas
immediately became evident from a visual inspection of the mapped data.

A boating household survey conducted in 1979, assessing boat ownership and
boating behavior in the previous year, provided coarse,but corroborative data on
moorage utilization. There was a general propensity for boaters to moor their
boats close to home (within county of residence) but, of those who moored in
adjacent and distant counties, the most commonly reported destinations jibed well
with tenant-origin data collected at public small craft harbors. The major
metropolitan counties "import" moorage services from contiguous counties and
those easily accessible by ferry service. Skagit County in North Puget Sound,
close to the San Juan archipelago, is a special case and serves as a "gateway
harbor" complex for island-bound boaters (see Figure4).

Resurveying the same public ports in subsequent years should reveal anychanges
in the spatial behavior of boaters with respect to their utilization of moorage.
Spatial statistics such os "Standard Distance", "Principle Axis", or "Resultant
Vector" of the distribution of tenants' residencies could serve to quantify these
secular trends. For example, a change in the Stondard Distance (a two-
dimensional standard deviation about the mean distance from the centroid of
distribution) would reveal changes in size of the port's service area; while a
change in the Principal Axis (the longer diameter of an oval approximating the
directional bias of the distribution) would show in what direction the service area
had changed. Once the tenant origins are digitized (assigned Cartesian
coordinates) the spatial statistics can be calculated easily using standard
statistical packages (e.g. BMD). But simple inspection of mapped data at two
time periods would reveal any obvious changes in marinas' tributary areas.

Growth and Chonge in the Recreational Boating Fleet

The purest method for estimating future demand for recreational facilities follows
a two-step procedure: first, determine the propensity of a household to recreate
and, second, estimate the rate ot which participating households recreate. Such
studies rest upon the availability of extensive, seculor, socio-economic dota, and
involve costly household surveys. However, in the case of boating facilities
demand satisfactory approximations can be achieved using multiple, linear
regression models, in the form:

Y = anxn * Qi x, + a, x_.... a x
0 0 II 2 2 n n

Where:

Y isthe dependent variable (# boats, 0 boat trailers, $ sales, etc.) and ag, a,, a,,
...etc.are coefficients of the independent variables xn, x., x,,... etc. populationf
per capita income, Prime Rate, etc.) ' L
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Severe data problems are encountered in Washington State, one of three states
without a state-administered boat registration program. Boating statistics,
maintained primarily for reasons of boating safety rather than facility planning,
are collectedannually by the U.S. Coast Guard under the Federal Boating Safety
Act. Uneven enforcement of registration and poor data management have
resulted in unreliable boat ownership data. The Washington State Department of
Licensing, however, maintains accurate, county-level data on boat-trailer regis
trations. Since they are towed on public highways, trailers are policed by local
and state law enforcement officers and, therefore, trailer registration data are
believed to be a current and accurate surrogate for boat registrations In the
trailerable size classes. Size class-specific information on the proportion of the
fleet "normally trailererf' permitted the author to estimate the total fleet size at
the state and sub-state regional levels.

Utilizing a user-oriented economic data base and statistical package developed by
the Center for Quantitative Studies In Social Science at the University of
Washington (3), simple econometric models of the recreational boating fleet were
developed. Boat-trailer registrations, and boat and motor sales were regressed
against socio-economic variables at thestate,sub-state regional and county levels
for secular and cross-sectional analysis. The supplyof boat moorage and launch
romps were introduced to test for the effects of boating facilities supply onboat
ownership.

Among coastal counties in a given year (1978) population alone explained
variations In the number of trailersregistered county-by-county(R = .99). Nei
ther income nor supply of boating facilities significantly affected the rate of
trailer ownership. Secular change in trailer registrations for the whole state was
explained solely bychanges inreal per capita income (R =.93). At the Individual
county level, however, changes in real per capita income and/or population
combined to explain change in the size of the recreational boating fleet, year to
year. Boat and motor sales mirrored movement in both the Prime Rate and real
per capita Income (R =.89), the former being a particularly potent deflator of
demand. A single percentage point change in the Prime Rate caused a $1 million
per year reduction in statewide sales.

Using the best current forecasts of Income and population, projections of fleet
sizes were made through 1983 for the state as a whole, and to year 2000 in the
four-county Puget Sound Council of Governments region. Table I summarizes
these results.

Forecast Year

-1980 1983 19B5 1990 1995 2000

HA State:

f Boat Trailers 114.527 123,690
— — — —

f Boats 194,696 206,163 — — " —

Annual X Change ~

2.6
— ~ -- •-

Puqet Sound
CftS:

f Boat Trailers 63.851 « 61.906 69,024 74,682 80,075

f Boats 91.547 «
105,240 117.341 126,960 136,128

Annual X Change ~ "
2.8 2.2 1.6 1.4

Table I: Recreational Boat and Trailer Forecasts: Washington State and Puget
Sound COG Region.
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Fig.3. Origin of Moorage Tenants, 1978-79
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Fig. 4. Origin of Moorage Tenants, 1978-79
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Current Moorage Market Analysis

Borrowing from the practical measures used by real estate investors, I examined
the condition of the market for moorage at the county level. Using such an
"investment" model, to supplement fleet size projections, would provide a better
guide to public and private investment decisions in new or expanded marinas, than
would projections of future boat ownership alone. This belief rests on the fact
that the effects of price of moorage are seen in the marketplace, but are rarely
considered in traditional demand assessment techniques.

Just as in assessing the market conditions for apartments, hotel room or office
space, the three variables of vacancy rates, waiting lists, and rental rates were
collected at public and private marinas providing rental wet moorage to the
general public. High vacancy rates and low prices would signify a weak market;
conversely, lowvacancyrates andhigh prices would signify market firmness.

Because moorage is supplied by both public (non-market) and private (market)
enterprises, wide variations in rental rates within a given county are evident. As
a consequence, waiting lists are to be expected at lower priced moorage and
vacancy rates would appear at the upper end of the market. An inspectionof the
data revealed in most cases a price, or a small price range, where waiting lists
shrank to zero and vacancy rates began to appear. This "market limit" price
would be the highest price that a new facility could charge with any expectations
of gaining entry into the market. Charging belowthe market rate wouldcapture
tenants from higher priced facilities. Surfeits gnd shortfalls in supplycould also
be inferred from the survey results.
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Fig. 5. 1981 Moorage Morket inWashington's Coastal Counties: Grays Harbor and
Pacific Counties.
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Figures 5 and 6 compare the moorage market in a two-county, ocean coast region
of Washington state, and a populous, metropolitan county (King) containing the
City of Seattle. The former, while dominated by two public smgllcraft harbors
renting moorage at low, subsidized rates, exhibits a year-roundsurfeit of moorage
with persistent vacancy rates of 24 percent. King County, on the other hand, has
a firm yer-round market with waiting lists observed up to the $4-4.50 per foot/per
month rental rate. New facilities offering moorage about that price range are
filling, but slowly. The market limit rate is pegged ot $4.50-5.00 per foot/per
month. There is a $.96 differential between average private ($3.47) and average
public ($2.53) rates, and long waiting lists occur at lower and midrange prices.
Figure 7 displays the effects of seasonality in demand for moorage at a favored
summer destination cruising region, the San Juan Islands. Below $2.20 per
foot/per month, occupancy rates are 100 percent year-round, while above $2.00
per foot/per month, winter vacancies persist. Summer demand outstrips supply
even at the highest priced facilities.

The Demand for Moorage

Armed with knowledge gbout the stock of moorage and its likely future expansion,
the spatial extent of tributary areas of county's moorage facilities, the current
state of the moorage market and likely future growth in the recreational boating
fleet, we have been able to alert investors to both opportunities for and risks
involved in marina development in Washington's coastal zone. The same
information in the hands of professional coastal managers and citizens groups can
helpmediate the debate over the allocation of land and water space for smallcroft
harbor development in counties' shorelines. Where development proposals are
made in response to non-market forces (by public port authorities or municipali
ties), or where non-market pricing schemes distort the functioning of the market,
the full ramifications of such development can be aired in public debate.
Conversely, where Investors are responding to market signals derived from or
corroborated by our research, this convergence of market opportunity and the
water-dependent nature of the enterprisecanbe a potent argument for permitting
appropriately designed and sited moorage facilities.

Practical Advice for Coastal Managers

Some practical advice for coastal managers evaluating marina development
proposals, or considering the brooder manogement concerns of morinas In the
coastal Is presented below:

• Subsidized moorage rates at public marinas produce market distortions
affecting private marina operators in the same tributary area. Waiting
lists at such public marinas reflect demand at below market rates, include
boaters already moored at market priced private facilities and are wholly
unreliable measures of demand at market prices. Excess demand can be
ascertained by examining waiting lists at the upper end of the moorage
market; i.e. at the highest priced facilities.

• Changes in fuel prices and the horsepower of the automobile fleet
combine to reduce the practical size limits of trailerable boats. The 20-
26 foot size class of boats is particularly vulnerable to these factors.
Moorage close to favored destinations, cruising, sailing or fishing waters
may become congested as a consequence.

• New technologies in dry stacked storage systems and equipment for
moving and launching boats present practical alternatives to wet moorage
facilities. Trailered boats often account for a high proportion of moorage
tenants in marinas. Permit conditions could be attached to publicly-
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funded marina proposals requiring the provision of dry storage facilities
proportional to the number of trailerable boats currently occupying wet
moorage. Coupled with restrictions on the length of stay permitted for
trailerable boats limited, say, to transient moorage), this provision would
effectively increase the supply of wet moorage available to non-
trailerable vessels, including commercial smallcraft dependent on moor
age for their livelihood. Similar public interest could be served by
applying these policies to private sector marinas, but implementing such
policies could prove more difficult.

Conclusions

Simple methods developed by geographers to understand and explain regional
phenomenacan aid in making and evaluating coastal management policy decisions.
Methods of regional analysis such as shift/share analysis, location quotients,
mapping tributary areas and assessing the state of markets can be performed by
anyone with an undergraduate background in geography or economics. Economet
ric modeling techniques involving multivariate statistical analysis should be left to
the specialist however.

The role of Sea Grant in conducting the studies described above can be potent for
a number of reasons. First, Sea Grant institutions have no ax to grind and are
independent of government agencies regulating coastal development. Second, the
results are usually published in more than one form, and steered to different
audience levels: academic, public, industry, etc. Third, Sea Grant has established
a position of trust among users and managers of the coastal zone, which results in
high response rates to surveys seeking sensitive information. For example, during
my survey of 125 marinas to determine conditions in the county level moorage
markets in Washington state, I not only had 100 percent response to dl my
questions, but operators of marina businesses were eager to discuss their
enterprises, their problems, and their future plans.

Findly, Sea Grant marine advisory program personnel can establish multi-source
funding, seeded by Sea Grant monies, to accomplish objectives beyond the
resources of any one participant.

Footnotes:

1. This discussion applies to states where state/local collaborative planning and
implementation is in effect. Washington, Oregon and California are examples
most familiar to the author.

2. An economic impact assessment study of the recreational boating industry in
Washington state was conducted utilizing state input-output (I/O) models. Such
expensive regiond andytic techniques are appropriate ody where state I/O tables
are available.

3. "Databank" by Dr. Potlouri Rao, Department of Economics, University of
Washington.
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THE ECONOMIC IMPACT OF THE
1981 MILFORO WORLD CHAMPIONSHIP WEAKFISH TOURNAMENT

Alan Graefe

James M. FaIk2
Will lam P. DuBose3

This paper examines the economic Impact resulting from an annual
saltwater fishing tournament held near Mil ford, Delaware. The
1981 Mil ford World Championship Weakfish Tournament attracted
about 440 fishermen for each of three days of fishing. The
growth of this event since its inception 1s evidence of the
demand for sportflshlng tournaments in the state. Beginning with
100 boats and 400 participants in 1979, the Mil ford Tournament
has grown to 330 boats with approximately 1,300 fishermen in
1981. Originally a one-day event, the 1981 tournament consisted
of three days of fishing.

The objective of this paper is to identify the expenses for
purchases related to the tournament and the economic Impacts
resulting from these purchases. In addition, implications of the
findings for future tournaments, in Milford or elsewhere, are
discussed.

Related Studies

Coastal communities often find tourism to be a major industry
providing significant income and employment opportunities, with
its central location, open beaches, and fine fishing opportunities,
Delaware nurtures a major coastal tourism industry. The U.S.
Travel Data Center (1979) estimated non-resident travelers spent
$313.6 million in Delaware during 1977. These non-residents
bring new monies into the area which when respent increase the
region's basic income (Daniel, 1974). In turn, this Income
supported over 30,000 jobs which paid nearly $233 million in
wages and salaries. As a result, tourism can be credited with
providing over 12% of the jobs in Delaware during 1977.

Assistant Professor, Dept. of Recreation, Univ. of Maryland, College
Park.

2
Marine Recreation Specialist, Univ. of Delaware, Sea Grant Marine
Advisory Service, Lewes, OE 19958.

3
Research Assistant, Dept. of Recreation £ Parks, Texas A £ M Univ.,
College Station, TX 77843.
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In September, 1980, speakers at the Governor's Conference on
Tourism and Recreation called for the development of a tourism
industry that would more fully benefit Delaware. Several presenta
tions focused, on the procedures available to assess the economic
impact of tourism on the state and local communities. Previous
national studies on the economic impact of tourism have focused
largely on the general tourist trade, but few reports have examined
short-duration events which may also have significant Impact.

Notable among these 1s Delia Bltta and Loudon's (1974) study of
the 1973 Newport (Rhode Island) International Sailboat Show.
Designed to present the new pleasure sailboats and equipment for
the coming season, this annual four-day event affected its host
state two ways. Not only did the exhibition create an estimated
economic impact of $816,904, but It also served to extend the
sunnier tourist season to late September.

A similar event Is the Block Island Race Week held biennially
since 1965 during the month of June. Farrell (1973) estimated
this week-long race to impact Rhode Island by $255,096 in 1971.
Normally, Block Island's summer tourist season does not begin
until the fourth of July, but during race years this event hastens
the arrival of the season. An increase of approximately 4056 in
retail business was evident when sales figures for June 1971 were
compared to those of June 1970, which was a non-race year.

The seven-day Tall Ships '76 celebration in Newport, Rhode Island
realized approximately 712,422 v1s1tor-days (a measure of tourist
attendance equivalent to one visitor staying one day) which
created over $15 million In economic impact to the state (Delia
Bltta et al., 1977). Furthermore, out-of-state visitors spent
approximately $15.69 per visitor-day while non-local Rhode Island
residents spent an estimated $10.26 per visitor-day.

A more recent report investigated the Harborfest '79 festival in
Norfolk, Virginia (Lucy and Baker, 1979). An estimated 209,710
people visited the harbor during this four-day event. Coming by
both land and water, patrons spent an estimated $1,927,800 in the
Norfolk metropolitan area. When the secondary or Indirect impact
of the Festival 1s considered, total expenditures associated with
Harborfest '79 totaled $2,106,719. These studies show that
events such as these can positively Impact a region's economy,
especially if they are held annually.

In addition to the economic impact of planned events on a region's
economy, the seasonal or year-round tourist trade provides sig
nificant economic impact. Coastal tourists, for instance, make
significant expenditures for marine recreational fishing. Sport-
fishermen spend a substantial amount of money on fishing tackle,
boats and motors, food, lodging, travel, and many other goods and
services. In 1975, over $3 billion were spent for fishing and
related activities in the United States by more than 16 million
saltwater fishermen (U.S. Fish and Wildlife Service. 1977).
Retail level sales of goods and services associated with marine
recreational fishing increased from $1,333 million in 1972 to
approximately $1,840 million in 1975 (U.S. National Marine Fisheries
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Service, 1977). These 1975 sales generated approximately $343
million in wages and salaries for an estimated 50,580 person-
years of employment (a measure of employment equivalent to one
person working one year).

Fishing tournaments represent an important single facet of the
recreational fishing industry. The economic impacts associated
with sportfishing tournaments, such as this one, have been studied
before in other parts of the country. For instance, total expendi
tures of the 1971 Narragansett Tuna Tournament participants were
noM?*? *2 *u ?V&3 (F?rre11' 1972>' Similarly, Daniel(1974) found that 1,210 anglers participating in the 1973 Biloxl
Rodeo (tournament) In Mississippi spent, on the average, approxi
mately $75.87 over 2.3 fishing days. During the same year.
Gulfport was host to the Mississippi Deep Sea Fishing Rodeo where
a typical fisherman's expenditures were estimated to be $157.60
for 3.5 fishing days. The combined direct economic impact of
«o?seJV° r°de0S °" the H1ss1ssipp1 coast was estimated to be

Methods

Information for this study was collected through a mall survey of
participants entered in the 1981 Milford World Championship
Weakfish Tournament. In addition, telephone interviews were
conducted with a sample survey of non-respondents to determine
whether the results were representative of the complete group of
tournament fishermen. a K

n^lllU9 "f Jf tournament fishermen was prepared from Information
provided on Individual tournament registration forms. Participation
in the tournament was limited to 330 boats with four people per
boat, or a total of 1,320 people. However, only 1,142 Individual
ThirT"6" *T5 !denJinSd as havin9 Participated 1n the tournament.They accounted for 1,298 person-days of fishing during the event.
This was due to the fact that some participants returned for two
or three fishing days, a few boats did not have a full group of
four fishermen, and some registered boats did not actually partici
pate In the tournament for a variety of reasons. Further, some
registration forms did not provide complete Information on the
names and addresses of participants. As aresult, the mailing
list Included a total of 891 Individual fishermen.

Each fisherman was mailed a questionnaire about aweek after the
tournament. The materials sent included aquestionnaire, acover
»SEE.d!!scrJb1n9 the,1ntent <* the survey, and astamped, self-
addressed return envelope. A postcard reminder and second question
naire were mailed to fishermen who had not responded within 11
Sw^ft'' re?Pectivelv> All survey materials were sent via
Tirst ciass mail.

Participants 1n the survey were asked to estimate their individual
expenses for each tournament fishing day for items such as ice. bait
Tnev wI~daSic«d tever?9es. tackle, gas and oil, and launch fits. *
IS^?« wJS0 i;eque!ted * estimate the total amount of money theyspent in Milford restaurants and lodging facilities during their
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stay. Respondents were Instructed to Include expenses for family
members who accompanied them 1n their restaurant and lodging estimates.

For each expense, fishermen also Indicated where the item was pur
chased: either at home or 1n Milford. This information is of
importance when attempting to ascertain the Impact of new monies
entering Milford as a result of the tournament.

Seventy-five percent of the questionnaires were returned in usable
form. Since the study's objectives involved characterizing the
complete group of fishermen and identifying the total economic
impact of the tournament, it was also necessary to represent
those fishermen who did not complete the questionnaire. Even
with a response rate of 758, it is possible that study results
could be biased if respondents differed systematically from non-
respondents.

To avoid such a non-response bias, a sample of 30 non-respondents
was contacted by telephone. The telephone interviews did not
obtain the complete Information sought in the mail questionnaire,
but they did identify some key variables related to tournament
participation and spending patterns of non-respondents. Results
of the interviews Indicated that the mail survey results were
indeed biased in two respects. Questionnaire respondents were
more likely than non-respondents to be boat captains (owners
rather than passengers) and tended to spend more to participate
in the tournament. This bias was corrected by weighting spending
patterns of captains and non-captains according to their respective
proportions of the total group of fishermen. That Is, fishing
expenses of captains and non-captains were calculated separately
and combined to indicate the total fishing expenses related to
the tournament.

Findings

A total of 1,142 separate fishermen participated in 1,298 person-
days of fishing during the tournament. About 908 of the participants
(1,022) fished one tournament day. Eighty-four fishermen (7%)
fished two days, accounting for 168 positions 1n the tournament.
The remaining 36 fishermen (38) fished all three days of the
tournament and thereby accounted for 108 tournament positions.

Tournament fishermen came from at least eight different states. The
majority of the participants (538) were not Delaware residents.
One-third of the fishermen came from Pennsylvania, while Maryland
and New Jersey each accounted for about 108 of the participants.
Survey results showed that over 958 of the tournament fishermen
reside within 150 miles of Milford, with the majority (608)
living between 50 and 100 miles away. Another 258 live within 50
miles of Milford, 118 between 100-150 miles, and approximately 48
reside greater than 150 miles from Milford. Only 38 of the
tournament fishermen were residents of Milford, the host community.

Most of the tournament fishing groups came in a single vehicle
(558) and did not stay overnight 1n the Milford area (588).
However, 428 did spend between one and four nights there. Almost
788 of the fishermen did not bring additional family members or
friends who were not participating in the tournament.
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Tournament fishermen expenditures.

Daily fishing expenses. Table 1 presents the spending patterns
of the participants. Most of the fishermen purchased or contributed
to the purchase of each expense category listed. Only launch or
boat slip fees, lodging, and "other" expenses were Incurred by
less than a majority of the fishermen. The low number of fishermen
reporting boat launch expenses results from the fact that boats
registered in Delaware (478 of those 1n the tournament) are
allowed use of Division of Fish and Wildlife ramps as a benefit
of their yearly boat registration fee. Also, many out-of-state
visitors purchased a Delaware Boat Ramp Certificate for their
year-round use prior to the tournament.

Table 1. Spending patterns of tournament fishermen.

Average Amount
Percent Spent by

of Fishermen Fishermen Who Total Percent
Who Purchased Purchased Amount of

Type of Purchase* Each Item Each Item Spent Total

Ice 73.9 $ 2.49 $ 2,389 2.2
Bait 83.6 4.95 5,346 4.8
Snack Foods, Beer, &

Other Beverages 91.6 12.75 15,175 13.7
Tackle & Equipment 61.8 24.15 19,344 17.5
Gas & Oil for Boat 86.6 19.92 22,501 20.4
Launch Fees or

Boat Slip 20.5 9.22 2,413 2.2
Gas for Auto 83.1 15.22 16,397 14.9
Restaurant Meals 58.6 27.28 15,291 13.9
Lodging 15.8 43.89 7,315 6.6
Other 9.2 35.92 4,233

$110,404
3.8

100.0

•Restaurant meals and lodging Include all expenses incurred by par
ticipants and others who accompanied them during the entire visit
to the Milford area. All other purchase categories report expenses
per tournament fishing day.

Only about 168 of the fishermen reported expenses for lodging 1n
the Milford area. This could be expected since almost all partici
pants fished only one day and nearly all came from within 150
miles of Milford.

A large percentage (598) spent an average of $27 in restaurants
in the Milford area. About the same number of fishermen (628)
reported spending approximately $24 on the average for tackle and
equipment for the tournament. Nearly all of the fishermen spent
money on ice, bait, snacks, and fuel for the boat and car.

The total expenditures resulting from the 1981 Milford Weakfish
Tournament were estimated to be about $110,000. This does not
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Include the $40 registration fee paid by each fisherman. Assuming
a full complement of tournament registrations (440 fishermen per
day), these fees would raise the total expenses by $52,800. The
registration fee of $52,800 1s not considered In the economic
Impact to Milford or the state due to the uncertainty of Its
distribution. However, after cash awards are presented and other
tournament expenses are totaled, the remainder of the money could
provide additional economic Impact to regional and state economies.

The largest single fishing expense was gas and oil for the boat.
Combined with the cost of gas for car transportation, over 358 of
the total expenses were for fuel purchases. Purchases of tackle
and equipment were the next largest expense incurred by the
fishermen. Snack foods and beverages and restaurant meals each
accounted for about 148 of the total expenses. Added together,
these two categories totaled over $30,000 In expenses.

Location of purchases. To determine the significance of the
direct expenditures on Milford, the locations of the purchases
must be specified. Table 2 breaks down each expense category
Into the percentages of fishermen who purchased each Hem 1n
Milford, at their home, or in both locations. Of the total
purchases made by tournament fishermen, over $68,000 was spent In
the Milford area. Milford realized the greatest income from gas
and oil purchases for the participants' boats and from restaurant
meals. The percentage of fishermen who purchased all or part of
each Item in Milford varied greatly. Dollars spent for snack
foods and beverages represented the third largest local contribution,
even though less than half of the fishermen purchased these
products In Milford.

Table 2. Location of tournament fishing purchases.

Percent Who Purchased Items Total Amount
Spent

Type of Purchase In Milford At Home Both Places In Milford

Ice 60.3 38.3 1.4 $ 1,712
Bait 58.9 38.8 2.4 3.256
Snack Foods, Beer, &

Other Beverages 40.7 52.0 7.3 8.054
Tackle & Equipment 32.1 61.7 6.2 5.033
Gas S 011 for Boat 53.4 43.5 3.1 15.030
Launch Fees or

Boat Slip 80.0 19.4 0.6 2,101
Gas for Auto 31.2 57.2 11.6 7.494
Restaurant Meals 100.0 0.0 0.0 15,291
Lodging 100.0 0.0 0.0 7,315
Other 75.0 21.7 3.3 3.399

$68,685
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Economic impacts of tournament purchases.

To understand the importance of the tournament fishing purchases to
the local counties and to the State of Delaware, It 1s also neces
sary to determine whether the purchases were made by visitors to the
area or by local residents. It is assumed that money spent on the
tournament by local residents does not have an economic impact on
the area since it originated locally and probably would have been
spent there even 1f the tournament had not been held. Money spent
by visitors, on the other hand, can be considered new money, which
Increases the area's economic base and thereby produces economic
impacts.

Purchases made at the local level for goods and services related to
the tournament yield money that is in turn respent by the original
recipients for further goods and services needed to maintain their
businesses. This additional spending represents an indirect or
secondary benefit which must be included as part of the economic
impact resulting from the tournament. Some of this money is spent
outside the local area while the rest remains to be spent locally.
This cycle continues until the original expenditures are no longer
within the local market.

Statewide economic Impact. Table 3 shows that non-resident fisher-
men spent over J69.000 to participate in the 1981 Milford Weakfish
Tournament. Seventy percent of this total, or $48,275, was spent in
the Milford area. These figures do not include tournament registra
tion fees. The percent of money spent by non-residents In Milford
varied considerably for different types of purchases. Most of the
Ice and bait purchased, for example, was bought locally, while less
than a third of the total expenses for tackle and equipment was
spent in Milford.

Table 3. Location of purchases by out-of-state fishermen.

Total Amount Spent Amount Spent Percent
Amount in In Spent in

Type of Purchase Spent Home State Milford Milford

Ice $ 1,455 $ 298 $ 1,157 80
Bait 2,989 879 2,110 71
Snack Foods, Beer, &

Other Beverages 9,544 3,862 5,682 60
Tackle & Equipment 10,256 6,963 3,293 32
Gas & 011 for Boat 13,440 3,555 9,885 74
Launch Fees or

Boat Slip 1,985 136 1,849 93
Gas for Auto 10,894 5,091 5,803 53
Restaurant Meals 10,760 0 10,760 100
Lodging 5,921 0 5,921 100
Other 1,935 120 1,815 94

Totals $69,179 $20,904 $48,275 70
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Table 4 estimates the total statewide Impact by taking into account
the respendlng of the Initial expenses made by non-resident fishermen.
The economic multipliers used to reflect the Indirect impacts vary
somewhat for different sectors of the economy and have been extracted
from a study by Ryan (1977). Multiplying total initial tournament
expenses by the appropriate economic multiplier accounts for both
direct and Indirect benefits. Thus, the $48,275 spent Initially on
the tournament resulted in an economic impact of $171,845 to the state.

Table 4. Economic impact of purchases by out-of-state fishermen on
the State of Delaware.

Amount Spent Total Statewide
in Milford by Impact of
Out-of-State Non-Resident

Type of Purchase Visitors Multiplier Purchases

Ice $ 1,157 3.27 $ 3,783
Bait 2,110 3.27 6,900
Snack Foods, Beer, &

Other Beverages 5,682 3.27 18,580
Tackle & Equipment 3,293 3.68 12,118
Gas & Oil for Boat 9,885 3.77 37,266
Launch Fees or

Boat Slip 1,849 3.77 6,971
Gas for Auto 5,803 3.77 21,877
Restaurant Meals 10,760 3.27 35,185
Lodging 5,921 3.77 22,322
Other 1,815 3.77 6,843

Totals $48,275 $171,845

Conclusions and Implications

Findings of this study Indicate that the 1981 Milford World Champion
ship Weakfish Tournament resulted in a substantial economic Impact
on the State of Delaware. In this sense, the tournament could be
considered successful. It is useful, however, at this point to
examine the factors that contributed to this economic impact and
their Implications for increasing the success of future tournaments,
both in Milford and elsewhere.

The economic success of any tournament is a function of at least
four factors: the number of fishermen participating, where they
come from, how many non-participants they bring with them, and how
long they stay. The number of fishermen participating Is limited
by the predetermined capacity of the tournament (330 boats, 1,320
fishermen). Since the 1981 tournament was fully subscribed, 1t does
not appear necessary to explore ways of attracting more fishermen.

The remaining three factors do have Implications for future tourna
ments. Considering where the fishermen come from, the 1981 tournament
Involved mostly non-local fishermen, with the majority coming from
out-of-state. This was an important factor for two reasons. First,
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it meant that most of the money spent In the local area on the tourna
ment was new money brought in by visitors rather than local money,
which probably would have been spent there even without the tournament.
Second, it was found that out-of-state visitors spent more money than
residents to participate in the tournament, and they spent a larger
proportion of it in the Milford area. Delaware residents spent 508 of
their total expenditures for the tournament in Milford, while out-of-
state visitors left 708 of their tournament expenses in the Milford
community. Consequently, the economic Impact should Increase if more
out-of-state fishermen participate in the tournament.

The third factor affecting tournament success was how many additional
people accompanied the participants to Milford. Money spent locally
for items not related to the tournament 1s just as beneficial as money
spent on the fishing event. This money can be attributed to the
tournament If the purpose of the visit was to fish in the competition.
In this regard, the 1981 tournament could have been considerably more
successful. Survey results revealed that 788 of the fishermen did not
bring additional non-fishing family members or friends to the tourna
ment. Since the tournament is usually held in mid-May, the weather in
lower Delaware is warm and pleasant. Chamber of Commerce officials
should consider planning or promoting additional activities or events
that family members or friends could enjoy while the actual tournament
is In progress. In addition to the economic benefits derived, family
members and friends might enjoy sharing 1n the fishing tournament
awards presentation after the day of fishing. Further, If the fishing
experience is enjoyed as well as the non-fishing activities or events,
it is possible Milford could gain some repeat visitors 1n the future.

How long fishermen stay in the area is the final factor and is closely
related to several of the other factors. The farther people come and
the more family members and friends they bring with them, the more
likely they will be to stay overnight. And the longer they stay, the
more money they will spend locally. Here again the economic benefits
of the 1981 tournament were limited because relatively few fishermen
stayed overnight in the area. Additional economic benefits might be
derived if future tournaments are structured to serve as the focal
point for extended family visits to the Milford area.

The success of the 1981 Milford World Championship Weakfish Tournament
should also be considered in relation to the organization and structure
of the event. Although structured for three days of fishing, the
tournament can be characterized as largely attracting non-local fisher
men for a single day of fishing. Perhaps separating the three fishing
days with "bad weather days" to be used if the scheduled days cannot be
used prompts some fishermen to keep their visit short. Further, sched
uling the tournament throughout the week may reduce the number of ex
tended visits to Milford. While there must be some provision for the
possibility of bad weather, it may be worthwhile to consider alternative
scheduling arrangements that could lead to greater economic benefits.

The economic Impact of tourism and planned tourist events are indeed
significant to state and local conmunitles. This paper, 1n particular,
reveals that sportfishing tournaments contribute significant economic
activity. In 1981 at least 16 sportfishing tournaments were held in
Delaware along with the year-round Division of Fish and Wildlife cita
tion tournament for all species. Furthermore, these conclusions
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suggest that careful planning, organization, and coordination should
be essential elements of all sportfishing tournaments to Insure
quality and success.
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FACTORS DETERMINING RECREATIONAL USE
INTENSITY AT BEACHES

Slavica Mljic
Jamshid Ghazanshahl

Tom Huchet

Joseph S. Devlnny

Introduction

Public recreational use of the Intertldal zone varies sharply 1n space
and time. Visitors may be numerous at some shores while nearby areas
go nearly unused. They crowd the beach during midday in the summer,
but are rare 1n the early morning or 1n the cold of winter.

Understanding recreational use requires quantitative knowledge of use
intensity. The environmental impact of recreational use varies with
Its intensity. If managers wish to control use, either for protection
of coastal resources or for making some Improvement In the quality of
the recreational experience, they must understand the factors which are
the immediate causes of high or low use Intensity.

The work reported here attempts to evaluate the factors controlling the
Intensity of public use at a number of beaches on the Palos Verdes
T™ !l!^aLne^ L°s Angeles, California (Figure 1). The areas examined
are used for the full variety of coastal recreational activity. While
Itt flr!ai5asJ??euUn1qu?,cha,racter1st1cs' 14 is Presumed that many ofthe results will be applicable to shoreline use throughout the country.
Methods

Data collection

The most desirable description of public use Intensity might be the
total visitor-hours per unit area. Such Ideal data would be available
£Leaf nnd ?f us?i surf f^hlng, for example, would have differentImpacts and values than surfing. Collection of this Ideal data,
however, would be extremely laborious. Day-long observations would be
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1ALAGA COVE
(1,90)

FLAT ROCK PT.
(1.13)

CHRISTMAS TREE COVE
(0,10.0,60; 0.18)

LUNAOA BAY
(0,66:0,23)

FISHING ACCESS
(0A3;0,70,103)

WHITER POINT
( 3.66; 9,53 )

POINT FERMIN
10.66:1.10;1.56:1.601

CABRILLO BEACH
(10.20:8.80-.0.60)

PACIFIC OCEAN

Figure 1. The study area. Use date from the second survey are given
for each of the 100-meter-long counting sites.

required, with continuous notes taken on the activities of each person
present. The variability of use means many days of observation would
be needed to obtain statistically significant averages. Because It is
desirable to compare different sites, this sama extensive effort would
have to be repeated many times. Some simpler measure of use Intensity
1s therefore necessary. The total number of visitors to a beach might
be counted, especially 1f access is controlled at a point where fees
are collected. Alternatively, an average density of persons can be
measured by counting those present at the area at given times.

The approach used 1n this work was of this second kind. Counts were
made of the number of people.present In predetermined areas of shore
100 m lona. In a first survey, counts were made at four times of tne
day: 10:00 am, 12:00 pm, 2:00 pm, and 4:00 pm. Asecond survey included
only noon counts. Counting was facilitated by the geography of the
peninsula, where most of the beaches are at the bases of high cliffs.
The observer drove along the top of the cliffs, stopping to count the
number of persons present In the sampling areas. Because the method
was rapid, it was possible to visit many areas 1n a relatively short
time. In several cases, the observation points overlooked more than
one site. The first survey Included 15 sites, each visited four times
aday for 17 days. The second included 19 sites visited at noon on 32
days.

A third set of data was also available. Los Angeles County lifeguards,
working for the Los Angeles County Department of Beaches, log estimates
of beach attendance. These are usually the sum of four estimates made
during each day. While this data is less precise and regular than the
counts taken 1n this study, it has the advantage of being far more
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extensive. Dally estimates were compiled from the logs for three sites
for 4% or 5 year periods.

Data analysis

Variation with time. Variation in public use Intensity as a function
of time of day was examined. Data from the first survey provided
averages over all sites and-a.ll days of observation for each time of
the day. These averages were then normalized by dividing by the noon
average, which was the greatest. Longer-term variation was Investi
gated using the lifeguard data (Table 1). The primary method was
digital filtering. First, 365-day running averages were calculated.
Each day for each site was assigned a number which was the average
attendance for the period beginning 182 days before and ending 182 days
after. This damped out the effects of seasons and day of the week, and
was Intended to produce a plot showing long term changes in use, such
as might result from Increasing population. These averages are con
sidered the "background" use Intensity.

Seasonal variation was evaluated by subtracting the background signal
from the raw data for each day, dividing by the background value, and
calculating the 31-day running average for the result. Averaging over
31 days removed the effects of day-of-week variation, but showed
variation associated with season. The June 1 value, for Instance,
represents the average over four years for 31 summer days, while the
November 1 value represents 31 winter days. Day-of-week variation was
calculated by subtracting the background signal and the 31-day running
average of the remainder from the raw data. The result was divided by
the sum of the background and 31-day averages. Then the values for
each day of the week were averaged over all the weeks of data.

Variation from place to place. Data were compiled for each site
describing the factors felt likely to Influence use Intensity at the
site. Distance to the nearest freeway, taken as a measure of driving
accessibility, was measured from maps. Nearby population density was
crudely measured as the fraction of the area within one mile of the
beach which was shown as residential on topographic maps. Visitors to
some sites could reach the shore only by walking down a steep path on
the cliff face; this difficulty of access was measured as the vertical
distance between the shore and the nearest parking. In some cases,
this was as much as 70 m. Availability of parking was just the number
of parking places at the site. Services such as restrooms and
restaurants were counted as equal, and ranged from none to four.
Walking distance was the minimum amount of walking required to reach
the 100 m site where the counts were made.

At four beaches, a single access point served two oc more of the
predetermined counting areas. At these sites, all of the measured
factors were the same except the walking distance, so a particularly
well controlled analysis of the effect of this factor was possible.
Use at the sites measured In the first survey was normalized by
dividing by the value at the site nearest the access point, and the
results were plotted versus walking distance.

The Influence of the other factors was evaluated by correlation.
First, simple correlation coefficients were calculated for each pair
of variables, then multiple correlation was performed with the use
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TABLE 1

SUMMARY OF CALCULATIONS

Background Use Intensity

365-day running average of raw data:

1+182

B1 a E V365
1-182

where fL = attendance for day n, n =l to 1824 (5 years*) and

Bn = background for day 1, 1=183 to 1642.

Seasonal Variation

31-day running average of raw data minus background, normalized:

E'1+15 A -BAn Bn
~3TB-~

1-15 n

where T^ = seasonal variation for day 1, 1=198 to 1627.
Average seasonal variation:

4

Sj " E V5
k=l

where S, » average seasonal variation for j day of year,
J j =1 to 365 and

T,k = value of T., for day j of year k.

Day-of-week Variation

For each day:

pi -17TT7-
Average day-of-week variation:

208

Dr. = y P~,/208p £—1 pq'
q=l

where D = average day-of-week variation for day p, p = 1 to 7

P = value of Pj for day p of week q, q = l to 208

5
Data for Abalone Cove were for only AH years.
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intensity measured in the second survey as the dependent variable.

Results and Discussion

NOON 2

TIME

Figure 2. Variation of use with
time of day. These are averages
over all the sites studied.

8000

6000 - CABRILLO BEACH

111
a.

W4000

O
</>
a.

2000 - TOPANGA BEACH

Variation with time

Use intensity was greatest
during the noon count (Figure
2). It was somewhat lower at
2:00 pm, and considerably lower
at 10:00 am or 4:00 pm. Pre
sumably this reflects the use
of beach areas for sunbathing,
best done at midday. It Is
also the best time for swimming
in southern California, where
ocean waters are relatively
cold.

Background use Intensity did
not reflect a gradual rise
which might be expected from
rising southern California
populations (Figure 3). This
may be because the Palos
Verdes Peninsula 1s relatively
distant from the fastest
growing areas, or because
Inaccuracy in the data

ABALONE COVE

I97S 1976 1977 1976 1979

Figure 3. Background use Intensity. These are 365-day running averages
of the raw attendance data.
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overwhelmed the systematic variation. This second explanation is sup
ported by comparison of the three sites. At Cabrillo Beach and Topanga
Beach, the data were almost always estimates because visitors were too
numerous to count Individually. At Abalone Cove, however, the data
were usually actual counts. The "smoothness" of this result, 1n
comparison to the wanderings of the estimates, suggests those wanderings
may represent observer bias in other artifacts.

The similarities in cycles at the three sites suggest that seasonal
change can be dependably separated from other causes of variation 1n
use (Figure 4). Minimum and maximum use occurred at about the same
time at all three sites, as did the times when the seasonal correction
was zero. The curves did differ 1n amplitude. Seasonal variation at
Topanga Beach was considerably greater than at the other two sites.

-100 L.

f
1

>
1

1 .'
•

\

•. »
• «

• • 1
• , • »

\.v
». CABRILLO BEACH

"• MAX/MIN-4.1

MONTH

TOPANGA BEACH

MAX/MIN= 9.S

Figure 4. Seasonal variation. These are 31-day running averages of
the data not accounted for as background, normalized as percent
above or below background.

The pattern for day-of-week variation was also quite consistent among
the three sites (Figure 5). At all three sites, use was considerably
above average on Saturday and Sunday and considerably below average on
Tuesday, Wednesday, and Thursday. This no doubt results from the common
work-week which gives roost people weekends off. The Intermediate values
for Monday and Friday could result from the tendency to arrange addi
tional days off to create three-day weekends.
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CABRILLO BEACH

SUN/WED = 3.2

TOPANGA BEACH

lo', fsAT/WED =2,

v-ABALONE COVE

SUN/THUR = 2.4

Figure 5. Day-of-week variation. These are averages for each day
of the week of data not accounted for as background or seasonal
variation. They are presented as percent of seasonal plus
background variation.

CABRILLO BEACH

CHRISTMAS TREE COVE

ABALONE COVE

ZOO 400 600 800

WALKING DISTANCE (m)

Figure 6. Variation in use
with walking distance.
These data are for the
within-site analysis.
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Variation with place

The effect of walking distance,
as evaluated within groups of
sites served by the same access
point, was rather consistent
(Figure 6). A walking distance
of 400 m was sufficient to
reduce use intensity by about
50*.

Simple correlation showed that
a number of the controlling
factors were correlated with each
other as well as with use inten
sity (Figure 7). The correlations
with a statistical significance
of .99 or better suggested
difficulty of access and availa
bility of parking were the
Important factors controlling
use Intensity. Services were
best correlated with parking.
Presumably this reflects decisions
made by those controlling develop
ment of beach sites: where more
parking is desired, more services



are built as well. It may even be asked if services and parking promote
beach use, or whether a high level of use causes the construction of
parking lots and services. In either case, they tend to occur together.

DISTANCE TO

NEAREST FREEWAY

AVAILABILITY

OF PARKING

AVAILABILITY

OF SERVICES

WALKING

DISTANCE

-.58

"-.41

NEARBY POPULATION

DENSITY

x

USE

INTENSITY

Figure 7. Simple correlation coefficients. All relationships with a
statistical significance greater than 0.99 are included.

The correlations among difficulty of access, distance to the nearest
freeway, and nearby population density reflect conditions specific
to the area chosen for study. The more remote portions of the Palos
Verdes Peninsula are more rugged. The difficult topography and the
distance to the city mean these parts are also less populated. The
correlation of difficulty of access with use intensity was strong,
however, Indicating this 1s a potent controlling factor.

The correlation of walking distance with use intensity was not statis
tically significant. Presumably differences among the sites obscured
its effects. It 1s Included in the diagram becuase the results of the
within-site tests were convincing.

Multiple correlation confirmed these results,
describing the results was:
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USE = 3.3 persons _0036 difficulty of
INTENSITY PER 100m ' ACCESS(m CLIMB)

+0.013 NUMBER OF —00045 WALKING
PARKING PLACES ' DISTANCE (m)

Again the three roost important factors were access, parking, and walking
distance. The relationship with walking distance was not statistically
significant. It Is again Included because It was confirmed In the
within-site analysis, and because the magnitude of the effects indicated
by the regression coefficient is similar to that suggested by the slope
of the lines for the Individual sites.

Some examples can illustrate the magnitude of the effects of the con
trolling factors. Use Intensity would be reduced by 50* where a 46 m
vertical climb was necessary for access, or where a 367 mwalk was
required. Use would be Increased by 502 by the addition of 127 parklnq
places. *

The results of this study were not surprising. More people visit the
beach at midday, on weekends, and In the summer. They are deterred
from going to some sites by a difficult climb down a cliff, by lack of
nearby parking, or by a long walk from the access point to the point of
use. It Is of Interest to note that the controlling factors are all
associated with physical effort. Use Intensity Is least where the
greatest exercise is required.

The results do indicate that more detailed analysis of shore use patterns
possible. The methods employed here were successful, and should be

applicable to other areas. It should be possible to compare different
kinds of date, such as total number of visitors and periodic density
counts. Additional factors, such as weather, could be Investigated.

Management options are also suggested. The strongest conclusion is that
where Increased use 1s desired to promote recreational opportunity, the
key Is removal of obstacles which require physical exertion on the part
of the visitor. The manager should provide convenient walkways, nearby
parking, and multiple access points. Where the manager wants less use.
for environmental protection or other reasons, these same obstacles
should be left in place.
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