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 Some more vulnerable than others 

Humans 
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Palau 
20%-80% bleaching; 
“high mortality” 

Maldives 
nearly 100% mortality 
of shallow corals 

Seychelles Marine Park 
50%-90% mortality 

Great Barrier Reef 
87% of inshore 
reefs bleached 

Florida Keys 
40%-90% bleached 

Glover’s Reef Atoll, Belize 
70%-80% bleached; 
20%-25% mortality 

Signs of danger emerged in 1998, repeated in 2003 and 2010, when the surface 
waters of the tropical seas reached the highest temperatures of modern record, 
growing unbearably hot for many corals. 

30% of world’s reefs  
severely damaged 

Global Coral Reef Distribution and 1998, 2003, 2010 Bleaching 
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Reduce 
global stress 
• reduce rate 
& magnitude 
of change 

Reef condition 

Increase  
resilience 
• Refugia 
• Critical Areas  
• Water quality 
• Connectivity 
• Fisheries 

Climate stress 

Managing for resilience 
and adaptation 



Anthony et al 2014. Operationalising Resilience for Coral Reef Management. Global 
Change Biology 



SST Anomaly Gradient 



Marine 
Governance 

 
1200 islands 
200 local community islands 
115 resort islands (now), 200  
(by 2020) 

 
33 MPAs, but only one MPA 
with a management plan – Baa 
Atoll Hanifaru Bay 
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Hanifaru 
Bay 
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2.1% Core Area 
1.14% Buffer Area 
 
3.24% Governance 
 
 



Networks of marine managed areas rather than individual, 
strictly protected marine areas provide more opportunity for 

comprehensive management of marine resources. 
  

 



Atoll Scale Ecosystem Based 
Management 

Local Community Managed 
Areas (Communities) 

Marine Managed Areas (Resorts) 

Marine Protected Areas 
(Government) 

           Atoll Network of Managed Areas 
 
 



Preliminary coral reefs classification 

Landsat 7 images 
(7 bands, 30m resolution 
1999-2003) 

IKONOS imagery 
(4 bands, 4m resolution) 

SeaWiFS map 
1-km bathymetry map 

Unvalidated global raster 



Preliminary coral reefs classification 

Unvalidated global raster 

Validated global coral classes 
(30m resolution, 5 levels of coral reef 
geomorphological description) 



Ground truthing and habitat classification 

Validated global coral classes 
(30m resolution, 5 levels of coral reef 
geomorphological description) 

Ground truthing, site surveys 

High resolution remote 
sensing images 

Regional high resolution coral reef 
habitat maps (Island, Atoll) 



 
Baseline data collection 
 
Climate change presentation, followed by resort staff 
training on marine protocols 
 
 
 
 
 



Ecological data  
from surveys 
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Coral Growth Forms 

0

5

10

15

20

25

A
cr

op
or

a

Fa
vi

te
s

Fu
ng

ite
s

G
al

ax
ea

G
on

io
po

ra

Le
pt

os
er

is

M
on

tip
or

a

P
av

on
a

P
oc

illo
po

ra

P
or

ite
s

P
la

ty
gy

ra

O
cu

lin
a

M
ea

n 
C

ov
er

 (%
) 

Genus 

0
5

10
15
20
25
30
35
40
45

R
ec

ru
its

2 
- 5

6 
- 1

0
11

 - 
15

16
 - 

20
21

 - 
25

26
  -

30
31

 -3
5

36
 - 

40
41

 - 
45

46
 - 

50
51

  -
 5

5
56

 -6
0

61
 - 

65
65

 -1
00

10
0 

-2
00

Fr
eq

ue
nc

y 

Coral Colony Size Classes 









House Reef  
Management Plans 

 
• Management zones 
• Fishing practices 
• Landfill / dredging  
• Water / sewage discharge 
• Legal Requirements 
• Bleaching / Sea level rise 
• Global best practice 
• Approved / accepted by 

Maldivian Government / Baa 
Atoll 

• Recruitment of Marine Officer 
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