
Coastal habitat degradation/
Decreasing coral cover in Boracay

Maria Lourdes San Diego-McGlone

Marine Science Institute, University of the Philippines

Diliman Quezon City

NAST’s Policy Forum on Rehabilitation of Boracay Island and Management of Coastal Environment Problems/Concerns
23 April 2018, Hotel Jen, Pasay City 1



Boracay Island

Total area = 1,006 ha
Municipality of Malay
Province of Aklan

Travel + Leisure Magazine dubbed it the World’s best island in 2012 2



WHITE BEACH

3



Boracay in the 1980s

(Source: Rowan, 2011)

• Tourism in the island flourished in the 1970s when there were still no

electricity and tourist facilities available

• It became more popular in the 1980s to backpackers and foreign visitors

who stayed in small structures made of light materials
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1,206,252

1,363,601
Tourist Arrivals in Boracay

Tourist Arrivals from 1984 to 2013 (Source: Philippine Information Agency and 

Department of Tourism) 

1,669,751 tourists in 2017

Department of Tourism targets 2.7M tourists in 2018
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Population in Boracay Island from 1980 to 2012 (Note: 2012 is the unofficial figure 

released by the local government of Malay)

46,829 (2017)



Primary issues in Boracay Island 

 Offshoot of unsustainable tourism, aggravated by impacts of 
climate variability and global warming

 Issues (inter-dependent)
• Coastal erosion
• Improper coastal infrastructure development
• High rate of population increase
• Water quality degradation
• Green tides
• Loss of coastal habitats
• Lack of knowledge to address the issue
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CECAM = Coastal Ecosystem Conservation and Adaptive Management (2010-2015) 8



Findings: Built-up land areas

Built-up land area cover change (Boracay 1988-2012)

1. Significant built-up areas on the island occurred in 1988-2012 (lighter tones indicate built-up 
and bare areas). 

2. Built-up cover in Barangay Balabag (White Beach) continuously increases since 1988. 
3. The sudden peak in the total built-up area in 1996 mostly took place in Barangay Yapak

where the Boracay Fairways and Bluewater, a resort with an 18-hole golf course is located.
9



Findings: Benthic cover (coral, seagrass, rock, sand)

Benthic Cover using different satellites

1. Coral cover decreased by 70% from 1988 to 2011 (23 years). 
2. Most significant decrease occurred in 2008-2011 when tourist arrivals increased by 38.4%. 
3. A dramatic increase in sand & coral rubbles occurred in SW Boracay in 2003-2006 when tourist arrivals 

increased.
10
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Diniwid Beach,1988 © Carlos Jurew

Diniwid Beach,2007 © Carlos Jurew

Corals have disappeared



Coral reef ecosystem serves an important role in 
White Beach’s formation and maintenance

How?
 supply source of sand
 wave damping

12



Sediment component analysis along survey line
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Boracay’s powdery sand is 

produced mainly by 

foramineferans and the calcium 

carbonate impregnated green 

seaweeds Halimeda spp. (Fortes 

M.D., Fortes E.G., David L.T., 2009)



Wave Damping refers to wave dissipating function of corals

No more corals corals
corals

(1980s)

During rough conditions (wave height >5m), run-up distance is smaller by 
more than 8m with corals -> corals induce wave breaking and dissipate 
wave energy at reef edge
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Findings: Erosion of White Beach

1998: No erosion

2014: Massive erosion

Deterioration of the reef ecosystem 
in front of the beach leads to erosion due to 
reduction of reef’s functions

1. As natural breakwater, damping wave; 
2. Supplier of beach sediments

Causes of deterioration 
1. Water quality degradation
2. Direct impacts by marine leisure activities 

(anchoring, diving/ snorkeling, etc.) 

Secondary cause: Improper construction of sea 
walls, restaurant/hotels on the backshore
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Findings: ‘Green tides’ (now occurring in most 
months of the year)
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POSTER at Caticlan Airport



…tied up strongly with excess nutrients (N & P) & high temperature

MDFORTES
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A pipe in Boracay spewing raw sewage into the sea of 

Boracay Island. Picture by nomadichands.com
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One of main outfall in Bulabog



NH4
Lowest concentration

BC4S 0.15 µM

Highest concentration

Bul7 49.67 µM

15-17 Dec 2012

ASEAN criteria: NH3 = 5 μM 
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Chlorophyll-a
Lowest concentration

BC1S 0.35  μg/L 

Highest concentration

Bul7 5.12 μg/L 

15-17 Dec 2012

ASEAN criteria: Chl = 10μg/L 
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TSS
Lowest concentration

BC1 0.129 g/L

Highest concentration

Bul1 0.166 g/L

15-17 Dec 2012

ASEAN criteria: TSS = 50 mg/L 
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PON
Lowest concentration

BC1S & Bul3 0 ug/L

Highest concentration

Bul7 1308.92 ug/L

15-17 Dec 2012
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POC
Lowest concentration

BC8 224.39 ug/L

Highest concentration

Bul7 4467.17 ug/L

C/N near sewage pipes: 3-4

15-17 Dec 2012
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Findings: Fecal coliform (E. coli) counts

Higher during 
calmer waters 

in White Beach; 

Consistently high 
all year round in 

Bulabog.

• Villa del Oro beach area
2.00 MPN/100ml

• Highest concentration

Bulabog Pier 445.00

MPN/100ml

• Allowable limit (Class SB) is 
200 MPN/100ml
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2003 to 2012 average total 

coli and fecal coli counts 

exhibit an increasing trend 

as the number of tourist 

arrivals increase during the 

same period. 



Findings: Awareness on the fate & effects of waste water

Distribution of income classes Awareness on the fate of wastewater 

1. 14% of the households, 
w/o septic tanks; waste 
water from their houses 
goes direct to the ground. 

2. Most of the residents w/o 
septage system do not 
know where the 
wastewater from public 
drainage/canals ends up. 

3. Most of the residents 
living in the western side 
of barangay Balabag
(White Beach side) have 
no idea on the fate & 
effects of wastewater 
discharged into public 
storm drainage
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• Relatively poor water quality observed in eastern side of island where marine
outfalls located and in sitios where dense informal settlements present. High
nutrient levels and fecal coliform found in sites adjacent to areas with dense
buildings.

• Rapid urban growth in island brought significant change in both its
vegetation and coral cover. Due to huge demand for buildable areas, parts of
the beaches, forest zone and even areas with steep slopes occupied and
developed.

• Social status of population and lack of awareness on environment are
important factors in degradation of island’s environment. Residents do not
have a clear idea where their wastewater go after direct discharge onto the
ground. Lack of knowledge on effects of wastewater to seawater and
groundwater jeopardized quality of said water bodies.

• Strong correlation between number of tourists visiting the island and water
quality of the beaches exists. Better wastewater management is required in
order to accommodate large influx of tourists.
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SUMMARY



WAY FORWARD

• A collective vision for a more sustainable tourism development 
in the island.
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Thank You for listening!
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