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Carrying Capacity and Tourism Management Measures for Shallow Reef at
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Abstract

This research objective was snorkeling carrying capacity (CC) assessment and
recommendations guidelines for tourism management measures for shallow reef at Khai Nok Island,
Phang Nga province. Data collection utilized questionnaire survey from population sampling of 400
visitors who engaged in snorkeling activity at Khai Nok Island. The number of visitors to the site
was also recorded during November 2009 to April 2010. The results showed that physical carrying
capacity of the area was 200 people in the water per period: 10.30-11.30am, 14.30-15.30 pm. This
make current use being over the reef’s CC. The ecological carrying capacity results showed decrease
in percentage of cover of living coral remained below CC. Tourist behavioring term of coral contact
was exceeding CC. The facility carrying capacity was still below CC however the psychological
carrying capacity was exceeding CC. Tourism management measures which should be used include
identifying period in snorkeling, clearly marking entry point for snorkelers, provide knowledge for
tourists on the use equipment and knowledge of coral reef ecosystems and marine
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protected area before entering water, zoning areas for tourism activities, apply tourism fees, require
the registration of tour operators and prohibit feeding and catchingfish in coral reef.

Key words: Carrying capacity/Tourism management measures/ Tourism impact
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Figure 1 Physical carrying capacity: Snorkeling Diver number compared to PCC
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TablelFacility carrying capacity: FCC

cc FCC
Facilities (Persons) Below CC At & Approaching CC Exceed CC
(<50% of FCC) (50-80% of FCC) (>80% of FCC)
Restaurants capacity 200 <100 100-160 >160
Umbrella/beach chair 1,560 <780 780-1,248 >1,248
Beach Area 2,375 <1,187.5 1,187.5-1,900 >1,900
Total 4,135 <2,067.5 2,067.5-3.308 >3.308
The highest tourists 1,492 s i i
numbers/day

* v FCC = Below CC
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Table 2 Psychological carrying capacity: PsCC
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Feeling crowded

cazg::y* Mare/not crowded Crowded/very crowded PsCC
n % n %
Thai** 63 31.66 136 68.34 Exceed CC
Foreigner 51 25.50 149 74.50 Exceed CC

* Separate questionnaires: Because it’s the proposal of the area's manager. Because it's not same tourism

behavior. Therefore management probably isn’t same. Thai tourists has fewer (6.52%) and usually travel on
long weekend. But most of tourists is foreigner (93.48%) and them came on every day

** | missing data
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Table 3 Percentage cover decrease of living coral: Percentage of reduction (%)

ECC
Transect At start Ehe season  End of t? © season Low Impact Medium Impact ~ High Impact
(%) (%) (0-25%) (>25-50%) & 50%)

1 7.10 2.20 = = =

2 11.46 10.20 - - -

3 21.60 15.47 = = =

4 39.36 35.76 = = =

5 37.63 36.87 = = =
Average 23.43 20.16 v - -

*v' ECC = Low Impact
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Table 4 Behavior of snorkeling divers on coral reefs: touching coral

Diver category

Average of s ; =
touching Coral Thai, n=200 Foreigner, n=200 t-test
Mean SD. SE. Mean SD. SE.
Coral broken 0.02 0.20 0.01 0.07 0.32 0.02 0.042*
By hand
not broken 2.18 6.38 0.45 1.90 5.77 0.40 0.638
Coral broken 2.07 4.53 0.32 4.52 8.24 0.58 0.000*
By foot
not broken 6.99 10.91 0.77 9.81 14.73 1.04 0.030*
Coral broken 2.10 4.55 0.32 4.60 8.26 0.58 0.000*
Total
not broken 9.19 15.60 1.10 11.72 17.13 1.21 0.123
Average of all 11.28 18.45 1.30 16.31 23.56 1.66 0.018*
Ecological Carrying Capacity High Impact: >0.5 High Impact: >0.5
: ECC Time/person time/person
*P >0.05

= v 3 9 a A o slyu ' A 9
4.2 Wamiﬂnymazmuauuwmamami?wmmmi MUAIYUINNFTAABNITNIHUA LM UNNDIUNYIND
[ r q’ hlﬂlw Gl Y Y 1 o g’ 4? o =
N1TIANTIINOUNE ATUNIITLHAITNINDUAIATUT NITUVUNSIVYU

P o A o £ o o
aﬂi%ﬂﬂnﬂqﬁun‘ﬂfJ'Jﬂ']ﬁﬂ'lﬁuﬂﬂq\rUu'ﬂQﬁlufnﬁﬂ]u1

a = { o
4.2.1 HAMIANMIANWAAIT A IAUNINTAITT I Y ¢ v A
msvautanunms 1¥se Tewd mslsuvagenlums

SAMINauiieIveNNAgITEIAUMIIAM TN oY) . 2 L e oA o
v a1 msneanlsunsainidasstionlununilemse

a < @ 1 {
HANSAOUDINANNAAA UV NN AN : Sy 9 Mo d 9 o
ﬁ'J“LliJWlﬁﬂ'lﬁ’V]Q!ﬂﬂﬂﬂl@\iﬁ’]uﬁlﬁﬂlullhlﬂu@’lﬂﬂTL!'J“L!

o s {o o
Aszneums UAAMARLAZ IMIINT g $11IU 454 “ v a9 . o
v : ~ mnne mMamuliermstarsviar uazmsdu

AY 1509MIMHUAINATIMIMIVANMITNBUNEIF YUV . - o
kS ANFITUHBNNITAIN (Table 5)

' o ' Ay a ] 1 '
ANIUU Wlnnf]@ﬁﬂ'ﬁﬂﬁjlﬂﬂjma\jﬁjuiwm

Table 5 Possibility, trouble, suggestions and stakeholder opinion to management measures

Stakeholder
opinion (%)

Management Measure Possibility Trouble/Suggestions
Agree Disagree

1. Using buoy and rope trail for ~Verylow Installation and maintenance has high  87.65 12.36

diving to watch the coral reef costs. At low tide can't be utilized

therefore tourists can still stepping on

coral.
2. Using only one way of High Demarcation by buoys with rope trail 90 10
entering to diving and should be used in conjunction with

operation staff for provided to tourists
down and up only one way.

3. The limit of time for Low May have against from entrepreneur 77.53 22.47
admiration of coral reef diving because them benefit will be lost if
numbers of tourists decrease.




Environment and Natural Resources J. Vol 11, No.1, June 2013 70-87

79

Table 5 Possibility, trouble, suggestions and stakeholder opinion to management measures (continued)

Stakeholder
opinion (%)

Management Measure Possibility Trouble/Suggestions
Agree Disagree

4. Provide knowledge/ Veryhigh  Should be made urgently and should be  95.57 443
information of shallow coral a variety of styles and methodology.
reef and diving practice to the
tourist during on the boat or
before diving
5. Limited the number of diver Low May have against from tour 71.62 27.38

entrepreneur because them benefit will

be lost if numbers of tourists decrease.
6. separate of diving zone and High Should be used in conjunction with rope  88.17 11.83
other zone trail and buoys.
7. Charging coral reef diving Verylow  Ifused this management measure should 56.53 43.47
fees be collected from tour entrepreneur

which it have been included in tour

price.
8. Registering tour dealer and Very High Should be made urgently because this is  93.91 6.09
tour agency necessary data for other management

measure.
9. Penalty the one who disobey Low Should be used only who disobey 83.52 16.48
regulation regulation. (as collect or breaking corals,

catch shell, fish and other)
10.Prohibited to fish Low Even tourists and tour entrepreneur will  45.12 54.88
feeding/catch fish disagree. But it’s bad behavior and high

impact to ecological. Area’s manager
must try to understanding with them and
need to permanently prohibited.
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