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B
Abstract

Keywords : Recreation indicator, Natural indicators, Visitor use, Air quality, Visitor at one time

The purpose of the project is to identify potential natural and social/recreation indicators and to monitor

visitor use, park situation, and air quality of the Swallow Grotto trail. The data were collected from
June to September in 2011. The importance of indicator survey obtained 506 valid questionnaires. The
monitor work was conducted 23 days, both weekends and weekdays, from 8 am to 5 pm for each
monitoring day. In addition, 936 questionnaires were completed for bus drivers and visitors. The

analyses resulted in 10 major findings.

1. Visitors identified rock falling and air quality as priority natural indicators, restroom cleaniness

vadalism, and trail maintenance and management as priority recreational indicators.

2. Monitor protocols of air quality, visitor use and park situation indicators were established.

3. The average daily visitor use of the Swallow Grotto trail was 2,646, 4,025, and 2,705 for July,
August, and September, respectively. The visitors at 15 minute interval represent twin peak

model, which was small peak at 9:45-10:45 and big peak at 15:00-17:00 for every survey day.

4. The average private automobile flow for the entrance of the Swallow Grotto trail was average

813, and 550 for weekdays and 450 for Typhoon days. The average bus flow was 125 both

weekdays and weekends.

5. The peak traffic hours at Jinheng Bridge parking areas were between 15:00 and 17:00. Traffic

congestion was even worse with the infusion of private automobiles at these hours.

6. The air quality at the Swallow Grotto trail was excellent with CO, CO,, O3), PM;, PM; s,
PM3, PM,, and TSP above the standards set by the Environmental Protection Agency.

However, the air quality was negative correlated with exhaust pollution exhausted by buses.
7. Most bus drivers and visitors supported the visitor and automobile divergence system.

8. There were 62% of bus drivers, 49% of local residents and 29% of visitors not supported not the

visitor use control.

9. In general, factors such as storm, typhoon, and rock falling were considered reasons not to open
the Swallow Grotto trail to the public.
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10. Most bus drivers and visitors considered trails be closed particularly with the life threatening

rock falling scenario.

Future research was recommended as follows.

1. Total visitor use number and the visitor number of each 15 minute interval for the Swallow

Grotto trail should be set and three-year visitor monitoring was recommended.

2. The 15 minute interval of automobile flow of the Jinheng Bridge parking areas should be set

and three-year automobile flow monitoring was also recommended.

3. Hiking trails system should be re-evaluated based on risk levels, thus the research of risk

perceptions of visitors was recommended.
Seven suggestions were made for Taroko national park management as follows.

1. To charge fees or to increase insurance liability costs as a mechanism to control visitor use for

the ease of augmented recreational demand.

2. To promote divergence of peak hour visitor flow for the ease of visitor crowding and traffic

congestion.

3. To establish visitor divergence and scenic viewing system to fulfill the expectations of visitors

and their safety concerns.

4. To enforce traffic control in order to relieve the visitors and automobile flow of the Swallow

Grotto driveway.

5. To promote the excellent air quality of Taroko Gorge for the sake of the health of the general

public.

6. Keeping on monitoring air quality for the reference of low carbon transporation system at

Taroko national park.

7. To monitor rock falling, restroom cleaniness, vandalism, and trail maintence and management

indicators.
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