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1. INTRODUCTION: A LONG TERM MANAGEMENT PLAN FOR KOMODO 

NATIONAL PARK 

In October 1996, a draft management plan was completed for the marine component of Komodo 

National Park (KNP), which was (and is still) seriously threatened by destructive fishing practices such 

as dynamite fishing, cyanide fishing, reef gleaning and plain overfishing. Destructive fishing practices 

destroy both the habitat (coral reefs) and the resource itself (fish and invertebrate stocks). The most 

important recommendations in the management plan are that destruction and harvesting of sedentary 

marine resources in KNP should be greatly reduced and that decision making, implementation and 

enforcement should be carried out in collaboration with the local communities. 

 

The objective of the Park management is "To protect the demersal and sedentary marine life forms of 

Komodo National Park, their ecosystems and their habitats, and to maintain the natural population 

and community structures of these life forms". Key modules in the management plan are: 

 

I. Design marine park zonation and specify regulations 
II. Promote implementation of cross-sectoral enforcement program with 
   a. Park Authorities 
   b. Police 
   c. Army 
   d. Fisheries Service 
   e. Local Government and Communities 
III. Involve local communities through: 
   a. community awareness program 
   b. participatory planning process 
   c. establishment of a local NGO 
IV. Work with business partners to develop alternative livelihoods in a variety of compatible 
enterprises such as: 
   a. eco-tourism 
   b. mariculture 
   c. pelagic fisheries 
V. Implement a comprehensive monitoring and research program which should generate the 
data needed for project evaluation and provide guidance towards the most desirable and effective 
interventions. Program sub-modules: 
   a. monitoring of the status of the coral reefs 
   b. monitoring of the status of commercially targeted fish populations  
   c. monitoring of fisheries resource utilization patterns 
   d. applied research and monitoring of the sustainability of proposed 

alternative livelihoods in mariculture 
   e. applied research and monitoring of the effectiveness of different 

methodologies to enhance coral reef rehabilitation 
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2. OBJECTIVE AND POTENTIAL MANAGEMENT RESPONSE 

The objective of the coral reef monitoring program is to obtain information on spatial and temporal 

patterns in reef status and reef rehabilitation inside and outside the park, with special attention for the 

percentage of damaged coral. This monitoring program is an intensive survey of the coral reefs (185 

locations) which enables mapping of damage by destructive fishing methods and other causes, and 

which will help to select sites for specific purposes (extra protection, research sampling sites, etc.). 

The coral reef survey will be repeated every second year to obtain feedback on the effects of 

management measures and on the rehabilitation of the reefs. A research project on reef rehabilitation 

will answer questions on the why's and how's of coral rehabilitation. Data have been collected and 

analyzed for 1996 and 1998. 

 

Potential management responses to monitoring results include: a) Detailed update of the preliminary 

plan for zonation and regulations as drafted for the 25 years management plan (e.g., allocation of 

specific sites for dive-tourism, artisanal fisheries, full protection, or other purposes.) b) Adjustment of 

enforcement program in terms of effort allocation in space and/or time (adjustment of surveillance 

routine). c) Identification of locations and implementation of activities at places where active 

management is needed for reef rehabilitation. In some areas, reef rehabilitation seems to occur 

naturally and rapidly, whereas in other areas no rehabilitation is observed at all. In the latter cases, 

removing or altering the substrate (dead coral rubble) may be the key to reef rehabilitation. 
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3. THE MONITORING PROGRAM 

One month of training is used to obtain standardization of the recording. All observers participate in 

the training program until they can estimate the percentage cover by habitat categories within 5% 

accuracy. Standard Under Water data sheets have been designed for data recording. 

 

The total number of sampling sites is 185. All sampling sites have coral reefs and range in depth from 

4 to 12 meters. All sites are surveyed by snorkeling (5 observations per site at 4 m deep) and by 

SCUBA diving (2 divers doing 5 observations at 8 m and 5 observations at 12 m deep respectively). 

The snorkeller and the divers are swimming 4 minutes for each observation. All observers work from 

one and the same speedboat. After each 4 minute swim, the observer records the estimated 

percentages (minimum step size 5%) of 4 habitat categories (totalling 100%): 

 

 1. hard coral live, 

 2. hard coral dead, 

 3. soft coral, 

 4. other (rock, sand, sponges, tunicates, algae, weeds, anemones, clams, etc.) 

 

For each dive or snorkel-swim, the following information will also be recorded on the standard (UW) 

data sheets: date, site number, location (GPS), depth and name of observer. Each dive and snorkel-

swim (including 5 observations) will take a total of about 30 minutes, including observing and 

recording. A total of fifteen observations per site (5 at 4m, 5 at 8m and 5 at 12 m) are recorded in a 

period of around 30 minutes, including observing and recording. The two divers which are working 

together on a particular day will rotate swimming depths so each diver will dive twice at 12 m and 

twice at 8 m (each diver makes a minimum of 4 dives per day during 2 or 3 days per week). Each dive 

will have a total bottom time of not more than 30 minutes and half an hour of rest will be taken 

between dives. The total daily dive effort per diver will therefore be at minimum 1 hour at 8 m and 1 

hour at 12 m spread out over a period of about 5 to 6 hours. Divers and snorkellers will switch duties 

every day. 

 

With a minimum of 12 sites covered per week and a minimum of two coral reef monitoring weeks each 

month, a minimum of 24 sites can be covered each month. The total survey should therefore not take 

longer than about 8 to 9 months. For the total of 185 sites, the resulting number of observations on 

reef status is 2775 per 2 years. 

 

A hard coral mortality coefficient is calculated for each site with: 
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Mortality = 100* (% dead / (% live + % dead)) 

 

The mean percentages of all habitat categories and the mean mortality coefficients are calculated 

both for 5*5 square kilometer areas and for larger areas which are assumed to have different 

environmental conditions and different levels of impact from the fisheries. Results are also calculated 

over all 185 sites and separately for 'inside' and 'outside' the Park. 

 

Means over areas (see maps) are calculated using as input the means over complete swims which 

include 5 observations each. For statistical analysis these means were arcsinus transformed 

(percentages), after which an analysis of variance was used to calculate the levels of statistical 

significance of differences over time. 
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4. PRELIMINARY RESULTS 

4.1 Summary 

The overall means over 185 sites show that live hard coral cover has increased between 1996 and 

1998 from 16 to 20%. Soft coral cover also showed a slight increase from 22 to 24% and the hard 

coral mortality coefficient decreased from 63% to 52%. The category of others remained almost 

constant with 35% in 1996 and 34% in 1998. 

 

Inside Komodo National Park the live coral cover increased from 15% in 1996 to 19% in 1998. 

Outside the Park an increase was recorded from 17% to 23%. The coral mortality coefficient 

decreased inside the Park from 51% to 48% and outside the Park from 65% to 51%. Soft coral cover 

increased outside the Park but remained constant inside. 

 

It can therefore be concluded that the overall destruction of the coral reefs in and around Komodo 

National Park has been stopped and that a slow rehabilitation (2% increase in hard coral cover per 

year) has started. This result is explained by the enormous decline in dynamite fishing in the area 

since early 1996. The results also show that rehabilitation is fastest near the center of protective 

activity, which is in the town of Labuan Bajo. Rehabilitation, on average is slower inside the Park, 

where many remote areas are still difficult to control. 
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4.2 Results per area 

Levels of Significance:  P > 0.1   0 

    0.05 < P < 0.1  * 

    0.01 < P < 0.05  ** 

    P < 0.01  *** 

 

Area   Live Hard Coral Cover   Dead Hard Coral Cover 
   1996 1998 Diff. Sign.  1996 1998 Diff. Sign. 
1. Labuan Bajo  15 24 +9 ***  43 29 -14 *** 
2. Buffer Zone  16 21 +5 **  41 30 -11 *** 
3. KNP Rinca  14 18 +4 ***  27 24 - 3 0 
4. KNP Komodo 17 21 +4  ***  29 23 - 6 ** 
5. KNP Padar 10 12 +2  0  17 19 +2 0 
6. KNP NW  16 18 +2 0  22 18 - 4 0 
7. KNP South 16 21 +5  ***   5  7 +2 ** 
8. Flores SW   8 13 +5 0  13 11 - 2 0 
9. Banta  28 27 - 1 0  22 16 - 6 * 
 

Area   Live Soft Coral Cover   Other Cover 
   1996 1998 Diff. Sign.  1996 1998 Diff. Sign. 
1. Labuan Bajo  12 17 +5 ***  30 30  0 
2. Buffer Zone  18 28 +10 ***  25 21 - 4 * 
3. KNP Rinca  19 20 +1 0  40 38 - 2 0 
4. KNP Komodo  27 27  0  27 29 +2 0 
5. KNP Padar  30 31 +1 0  43 38 - 5 0 
6. KNP NW  23 21 - 2 0  38 43 +5 0 
7. KNP South  29 30 +1 0  50 42 - 8 *** 
8. Flores SW  19 15 - 4 0  59 60 +1 0 
9. Banta  23 31 +7 ***  26 26  0 
 

Area   Hard Coral Mortality Coefficient 
   1996 1998 Diff. Sign. 
1. Labuan Bajo  74 56 -18 *** 
2. Buffer Zone  71 55 -16 *** 
3. KNP Rinca  62 57 - 5 ** 
4. KNP Komodo  60 51 - 9 *** 
5. KNP Padar  47 54 +7 0 
6. KNP NW  50 46 - 4 0 
7. KNP South  16 23 +7 * 
8. Flores SW  50 46 - 4 0 
9. Banta  42 38 - 4 0 
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5. CONCLUSIONS 

Significant natural rehabilitation of the coral reefs has occurred between 1996 and 1998 in the 

following areas: 1. Labuan Bajo, 2. Buffer zone, 3. KNP Rinca, 4. KNP Komodo. Live hard coral cover 

also increased in KNP South, but so did dead coral cover, possibly by the destruction of other 

invertebrate live (very abundant in that area) which used to cover the old layers of dead coral. 'Other' 

cover has indeed decreased in this area. KNP South is a somewhat more remote area which is on the 

edge of the umbrella of protective activities. Coral rehabilitation is explained by a dramatic decline in 

dynamite fishing which was caused by a combination of enforcement, community awareness and a 

shift from low-income fishing for local markets (dynamited fish) to high-income fishing for export 

markets (live reef fish). 

 

Soft coral cover increased in Labuan Bajo, the Buffer Zone and Banta Island. This increase in soft 

coral cover is mainly caused by Xenia spp. covering patches of coral rubble which resulted from 

dynamiting in the early nineties. 

 

There was no natural rehabilitation of hard corals between 1996 and 1998 in the following areas: 5. 

KNP Padar, 6. KNP Northwest, 8. Flores Southwest and 9. Banta Island. In KNP Padar rehabilitation 

may be slow because of the fast currents around this Island (reducing success of coral recruitment?). 

Padar is in the middle of the protected area. KNP Northwest is a remote area which is difficult to 

protect against fishermen from Sumbawa. Banta Island is unprotected since it is outside the Park and 

outside jurisdiction of Labuan Bajo authorities. Banta lies in the NTB province and there is no marine 

law enforcement covering this island. The only 'protection' it receives is by frequent visits from dive 

boats and by community awareness work in coastal villages. Quite a few former dynamite fishermen 

from Sumbawa did change their practices in recent years due to clashes with enforcement patrols 

within the Park area. Flores Southwest lies outside the Park, is not covered by enforcement patrols 

and is only 'protected' by community awareness programs. 
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standard data recording sheet 
 

CORAL REEF SURVEY KOMODO NATIONAL PARK 
1998 

═══════════════════════════════════════════════════════════ 
 
 

DATE ............ SITE (1-185) ...... LOCATION E .......... 
 
          S .......... 
 
 

 DEPTH (4,8,12): ..... NAME: ............. 
 

═══════════════════════════════════════════════════════════ 
 

PERCENTAGE (%) HABITAT CATEGORY PER OBSERVATION / SAMPLE 
 
 

SNORKEL SWIMS: 5 OBSERVATIONS OF 4 
MINUTES EACH 

 
DIVES: 5 OBSERVATIONS OF 4 MINUTES EACH 
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