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INTRODUCTION
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Figure 1.2 
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INTRODUCTION

 

Section 2
Section 3

Section 4

Section 5

Section 6

 

Sections 6.2  6.3

Section 2

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

0%  29%  66%  90% 100%  0%  5%  33%  66%  95%  100%
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AMERICAN SAMOA

2. Summaries for each country and territory

2.1 American Samoa

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

Tuvalu

Fiji

Tonga

Wallis and
Futuna

Niue

Cook
Islands

Samoa

American 
Samoa

Pago Pago

TokelauTuvalu

Fiji

Tonga

Wallis and
Futuna

Niue

Cook
Islands

Samoa

Tokelau

Year 2010 2035 2050 2100

Population (x 1000)a  66  87  98  135

Population growth ratea  1.2  1.0  0.8  0.5
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

0%  29%  66%  90% 100%  0%  5%  33%  66%  95%  100%

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

27.4
(Pago Pago)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

3088
(Pago Pago)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) n/a  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
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AMERICAN SAMOA

 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 28.5a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre Continued increase in strength of South Pacifi c gyre

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Longline  4577  23.7

 Other methods  11  0.03

Other oceanic fi sha  39  0.04

Total  4627  23.77
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Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production 

SPSG feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+4

   

+7

   

+7

   

+14

   

Location
Poleward extension of southern limit

    

Net primary production
-3

   

-5

   

-3

   

-6

   

Zooplankton biomass
-3

   

-4

   

-5

   

-10

   

Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+41 +48 +58 -5 -8 -18
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AMERICAN SAMOA

 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat

Projected changes to coastal fi sh habitat

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal 

fi sh
Nearshore 

pelagic fi shb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)* 92 47 0 16 155
0.64

Contribution (%)a 60 30 0 10 100

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 368 0.5 n/a n/a

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

 

-50 to -75

  

> -90

  

Mangrove areac
-10

 

-50

  

-60

  

Seagrass areac
 -5 to -20

 

-5 to -35

  

-10 to -50
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Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation

Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  60  -3.5  -2  -20  -12  -35  -21

Nearshore 
pelagic fi sh  30  +17.5  +5  +20  +6  +10  +3

Inter/subtidal 
invertebrates  10  0  0  -5  -0.5  -10  -1

Total catcha  +3  -6.5  -19
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AMERICAN SAMOA

 Freshwater and estuarine fi sheries

Recent catch and value

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

Projected changes in freshwater and estuarine fi sheries production

Island Largest river Catchment area (km2) River length (km)

Ta’u Laufuti 8 3

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +5 -5 to +5 -5 to +10

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 0 +2.5
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 Aquaculture

Recent and potential production

Existing and projected environmental features

Projected changes in aquaculture production

Environmental
feature

1980–1999
averagea

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C) 27.4
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

  

+2.5 to +3.0

  

Annual rainfall (mm) 3088
+5 to +15%

  

+5 to +20%

  

+10 to +20%

  

+10 to +20%

  

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Tilapia Food security          

 Low Medium High
Projected increase
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AMERICAN SAMOA

 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change

Food security

i

Industrial fi shery
Contribution to GDP* Contribution to GR**

USD m GDP (%) USD m GR (%)

Longline 2.8 0.6 0 0

Projected changes to GDP (%)** Projected changes to GR (%)

B1/A2 2035 B1 2100* A2 2100 B1/A2 2035 B1 2100* A2 2100

+3 to +6 +2 to +4 -1 to -2 n/a n/a n/a
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Effects of population growth

Additional effects of climate change

Filling the gap

Variable 2010 2035 2050 2100

Population (x 1000) 66 87 98 135

Fish available per person (kg/year)a  17  13  11  8

Gap (kg/person/year)b  18  22  24  27
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AMERICAN SAMOA

Livelihoods

Current contributions

Projected effects of climate change

Jobs on tuna vessels* Jobs in shore-based tuna processing* Jobs in aquaculture**

n/a 4757a 15

44 56

32 67

25 74

16 83 

 0 1 2 3 4 5

 2100 (4741 t)

 2050 (3439 t)

 2035 (3056 t)

 2010 (2307 t)

Fish needed (tonnes x 1000)
  Aquaculture  Tuna
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 Adaptations and suggested policies

Economic development and government revenue

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E2 Diversify sources of fi sh for canneries E1–E5

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy effi  ciency programmes for industrial tuna 
fl eets

E9E5 Environmentally-friendly fi shing operations

E6 Gender-sensitive fi sh processing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacifi c tuna management E2

Year

Projected change under A2 scenario

Oceanic 
fi sheries**

Coastal fi sheries Aquaculture

(ponds)Nearshore pelagic fi sh Other resources

Present*

2035

2050

2100

 0 5 10 20 30
Percentage increase

 0 5 10 20 30
Percentage decrease
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AMERICAN SAMOA

Food security

Sustainable livelihoods

  
Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L3 Develop coral reef ecotourism ventures L3

Adaptation no.  
(Section 3.4)* Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish F6, F13, F18

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F9 Develop pond aquaculture to diversify the supply 
of fish F13–16, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18
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COOK ISLANDS

2.2 Cook Islands

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

Fiji

Tonga

Wallis and
Futuna

Niue

Cook Islands

Rarotonga

Samoa

Tuvalu

American 
Samoa

French
Polynesia

Kiribati

Kiribati

Tokelau

Fiji

Tonga

Wallis and
Futunan

Niue

Samoa

Tuvalu

American 
Samoa

French
Polynesia

Kiribati

Kiribati

Tokelauau

Year 2010 2035 2050 2100

Population (x 1000)a  16  17  16  16

Population growth ratea  0.3  0  -0.2  0
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

 

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

24.4
(Rarotonga)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

1802
(Rarotonga)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) 0.7 to 1.2  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

0%  29%  66%  90% 100%  0%  5%  33%  66%  95%  100%
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COOK ISLANDS

 Oceanic fi sheries

Recent catch and value

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Longline  3300  16.8

 Other methods  128  0.3

Other oceanic fi sha  189  0.2

Total  3617  17.3

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 26.5a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre Continued increase in strength of South Pacifi c gyre

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%
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Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

SPSG feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+4

   

+7

   

+7

   

+14

   

Location
Poleward extension of southern limit

    

Net primary production
-3

   

-5

   

-3

   

-6

   

Zooplankton biomass
-3

   

-4

   

-5

   

-10

   

Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+40 +50 +47 -3 -8 -15
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COOK ISLANDS

 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat

Projected changes to coastal fi sh habitat

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal 

fi sh
Nearshore 

pelagic fi shb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)*  146  240  0  14  400
2.3

Contribution (%)a  37  60  0  3  100

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 667 0 0 n/a

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

 

-50 to -75

  

> -90
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Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation

Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh   37  -3.5  -1.3  -20  -7.4  -35  -13

Nearshore 
pelagic fi sh  60  +17.5  +10.5  +20  +12  +10  +6

Inter/subtidal 
invertebrates  3  0  0  -5  -0.2  -10  -0.4

Total catcha   +9   +4   -7
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COOK ISLANDS

 Freshwater and estuarine fi sheries

Recent catch and value

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

Projected changes in freshwater and estuarine fi sheries production

Island Largest river Catchment area (km2) River length (km)

Rarotonga Avatiu 5.5 5

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +10 -5 to +10 -5 to + > +20

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

+2.5 +2.5 +7.5
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 Aquaculture

Recent and potential production

The main aquaculture commodity in Cook Islands is black pearls. Other commodities 
produced from coastal waters include marine ornamentals (giant clams), juvenile 

Penrhyn Atoll, and farming Macrobrachium and tilapia in freshwater ponds.

Existing and projected environmental features

Higher rainfall and air temperatures are expected to have positive effects on pond 

more severe cyclones, are expected to reduce the survival and growth of pearl 

formation of nacre by pearl oysters, and therefore pearl quality {Chapter 11}.

Projected changes in aquaculture production

The projected effects of climate change on aquaculture are mixed. Pond aquaculture is 

The commodities grown in coastal waters are likely to be affected adversely by 

severe cyclones {Chapter 11, Table 11.5}.

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C) 24.4a
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

  

+2.5 to +3.0

  

Annual rainfall (mm) 1802a
+5 to +15%

  

+5 to +20%

  

+10 to +20%

  

+10 to +20%

  

Cyclones
(no. per year) 0.7 to 1.2

 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

  

  

Sea surface 
temperature (°C) 26.5

+5 to +15%

  

+5 to +15%

  

+5 to +15%

  

+5 to +15%

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

* Approximates A2 in 2050; a = data for Rarotonga.
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COOK ISLANDS

 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Existing

Pearls Livelihoods          

Marine ornamentals Livelihoods          

Milkfi sh Food security          

Potential

Tilapia Food security          

Macrobrachium Livelihoods          

 Low Medium High Low Medium High
Projected increase Projected decrease

Industrial fi shery
Contribution to GDP* Contribution to GR**

USD m GDP (%) USD m GR (%)

Surface  0  0  0.26  0.3

Longline  0.2  0.1  1  1.4
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Food security

i

 
 

Effects of population growth

Additional effects of climate change

Fish consumption 
per person (kg)

Animal protein 
from fish (%)

Fish provided 
by subsistence catch (%)

National Rural Urban Rural Urban Rural Urban

35 61 25 51 27 76 27

  

Variable 2010 2035 2050 2100

Population (x 1000)  16  17  16  16

Fish available per person (kg/year)a  128  119  119  125

Surplus (kg/person/year)b  93  84  84  90
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COOK ISLANDS

Livelihoods

Current contributions

 

Projected effects of climate change

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fishing (%)

Jobs in 
aquaculture*

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

50 15 12 15 15 10 12 8 20 450

Year

Projected change under A2 scenario

Oceanic 
fisheries**

Coastal fisheries Aquaculture

Nearshore pelagic fish Other resources Ponds Coastal

Present*

2035

2050

2100

 0 5 10 20 30 
Percentage increase

 0 5 10 20 30 
Percentage decrease
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 Adaptations and suggested policies

Economic development and government revenue

Food security

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fi shing eff ort 
schemes E1, E2, E4–E6

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy effi  ciency programmes for industrial tuna 
fl eets E9

E5 Environmentally-friendly fi shing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacifi c tuna management E2

Adaptation no. 
(Section 3.4)* Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fi sh habitats F1–F3, F18

F5 Sustain production of coastal demersal fi sh and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fi sh F6, F13, F18

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18
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COOK ISLANDS

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6

Sustainable livelihoods
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FEDERATED STATES OF MICRONESIA

2.3 Federated States of Micronesia

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  102  105  109  109

Population growth ratea  -0.4  0.4  0.1  0

Solomon Islands

Indonesia

Palau 

d a d a s o  on s a

Palikir

Nauru Kiribati

Marshall
Islands

CNMI

Guam

Wake
(USA)

Okino-tori Shima
(Japan)

Papua New Guinea

Solomon IslandsS

Indonesia

Palau

Nauruu Kiribati

MarshalllM
Islandss nnII

CNMIMM

Guam

Wake
(USA)

Okino-tori Shima
(Japan)

Papua New Guinea
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

27.3
(Pohnpei)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

4588
(Pohnpei)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

0%  29%  66%  90% 100%  0%  5%  33%  66%  95%  100%
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FEDERATED STATES OF MICRONESIA

 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 29.1a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in North 
Pacifi c gyre Continued increase in strength of North Pacifi c gyre 

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Purse-seine  19,544  23.1

 Longline  938  4.9

Other oceanic fi sha  136  0.1

Total  20,618  28.1
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Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

Warm Pool feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+18

  

+21

  

+26

  

+48

   

Location
Eastwards

   

Net primary production
-7

  

-5

  

-9

  

-9

  

Zooplankton biomass
-6

  

-3

  

-9

  

-10
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FEDERATED STATES OF MICRONESIA

 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 15,074 86 44 n/a

Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+14 +5 -16 -3 -11 -32

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal 

fi sh
Nearshore 

pelagic fi shb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)*  6290  3560  30  2720 12,600
23.3

Contribution (%)a  50  28  < 1  22 100



40

Projected changes to coastal fi sh habitat

Projected changes in coastal fi sheries production

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-50

  

-60

  

Seagrass area
< -5 to -10

  

-5 to -25

  

-10 to -30

  

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

0

  

-10

  

-15 to -20

  

Reduced production of 
zooplankton in food webs 
for non-tuna species and 
changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidifi cation

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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FEDERATED STATES OF MICRONESIA

  Freshwater and estuarine fi sheries

Recent catch and value

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

Island Largest river Catchment area (km2) River length (km)

Pohnpei Nanpil Kiepw 7.8 10

Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  50  -3.5  -2  -20  -10  -35  -17.5

Nearshore 
pelagic fi sh  28  0  0  -10  -3  -17.5  -5

Targeted 
invertebrates  < 1  -3.5  -0.007  -10  -0.2  -20  -0.4

Inter/subtidal 
invertebrates  22  0  0  -5  -1  -10  -2

Total catcha   -2   -14   -25

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +5 -5 to +10 -5 to +20
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Projected changes in freshwater and estuarine fi sheries production

 Aquaculture

Recent and potential production

Existing and projected environmental features

Projected changes in aquaculture production

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 0 +7.5

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Annual rainfall (mm) 4588a
+5 to +15%

  

+5 to +20%

  

+10 to +20%

  

+10 to +20%

  

Sea surface 
temperature (°C) 29.1

+0.6 to +0.8%

  

+0.7 to +0.8%

  

+1.2 to +1.6%

  

+2.2 to +2.7%

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3
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FEDERATED STATES OF MICRONESIA

 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Pearls Livelihoods          

Marine ornamentals Livelihoods          

Sea cucumbers Livelihoods          

 Low Medium High
Projected decrease

Industrial fi shery
Contribution to GDP* Contribution to GR**

USD m GDP (%) USD m GR (%)

Surface  7.8  3.3a  14.8  10.2b

Longline  1.7  0.7  2.2  1.3

Projected changes to GDP (%) Projected changes to GR (%)

B1/A2 2035 B1 2100* A2 2100 B1/A2 2035 B1 2100* A2 2100

0 to +1 0 0 to -1 +1 to +2 0 to +1 -1 to -2
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Food security

i

 

Effects of population growth

Additional effects of climate change

Variable 2010 2035 2050 2100

Population (x 1000)  102  105  109  109

Fish available per person (kg/year)a  442  429  414  414

Surplus (kg/person/year)b  407  394  379  379

Fish consumption 
per person (kg)

Animal protein 
from fish (%)

Fish provided 
by subsistence catch (%)

National Rural Urban Rural Urban Rural Urban

69 77 67 80 83 77 73
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FEDERATED STATES OF MICRONESIA

Livelihoods

Current contributions

Projected effects of climate change

Year

Projected change

Oceanic 
fisheries**

Coastal fisheries Aquaculture

(coastal)Nearshore pelagic fish Other resources

Present*

2035 No effect

2050

2100

 0 5 10 20 30 
Percentage increase

 0 5 10 20 30 
Percentage decrease

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fishing (%)

Jobs in 
aquaculture*

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

89 36 25 131 24 140 48 5 52 20



46

 Adaptations and suggested policies

Economic development and government revenue

Food security

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fi shing eff ort 
schemes E1, E2, E4–E6

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy effi  ciency programmes for industrial tuna 
fl eets E9

E5 Environmentally-friendly fi shing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacifi c tuna management E2

Adaptation no. 
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fi sh habitats F1–F3, F18

F3 Provide for landward migration of coastal fi sh 
habitats F4, F5, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fi sh and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fi sh F6, F13, F18

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18
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FEDERATED STATES OF MICRONESIA

Sustainable livelihoods

     
Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6
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 FIJI

2.4 Fiji

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  848 978  1061  1332

Population growth ratea  0.5  0.5  0.5  0.4

New
Caledonia

Vanuatu

Solomon
Islands

Tonga

Wallis and
Futuna

Tuvalu

Niue

Cook Islands
Samoa

American 
Samoa

Kiribati

Tokelau

Matthew 
 Hunter

(Fr Van)

Suva

New
Caledonia

Vanuatu

Solomon
Islandsd

Tongagg

Wallis andW
Futuna

Tuvaluv

Niue

Cook Islands
Samoa

American 
Samoa

Kiribati

Tokelauu

Matthew h
 Hunter

(Fr Van)
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

25.8
(Nadi)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

1788
(Nadi)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) 1.9  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

0%  29%  66%  90% 100%  0%  5%  33%  66%  95%  100%
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 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 26.9a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre Continued increase in strength of South Pacifi c gyre

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Longline  12,742  66.0

 Pole-and-line  475  0.8

 Other methods  76  0.2

Other oceanic fi sha  558  0.6

Total  13,851  67.6
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Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+26 +24 +33 +1 +1 -1

Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

ARCH feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Net primary production
-5

   

-8

   

-20

   

-33

   

Zooplankton biomass
-5

   

-6

   

-17

   

-26
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat

Projected changes to coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 10,000* 425 16.5 n/a

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal 

fi sh
Nearshore 

pelagic fi shb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)*  17,450  5270 630 3550 26,900
67.6

Contribution (%)a  65  20  2  13  100

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-50

  

-60

  

Seagrass area
< -5

  

-5 to -10

  

-10 to -20
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  65  -3.5  -2  -20  -13  -35  -23

Nearshore 
pelagic fi sh  20  +17.5  +3  +20  +4  +10  +2

Targeted 
invertebrates  2  -3.5  -0.07  -10  -0.2  -20  -0.5

Inter/subtidal 
invertebrates  13  0  0  -5  -0.7  -10  -1

Total catcha   +1   -10   -23

   

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidifi cation

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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  Freshwater and estuarine fi sheries

Recent catch and value

The main freshwater and estuarine species caught in Fiji are freshwater clams (kai), 
freshwater prawns (Macrobrachium and Palaemon
gobies and carp. These species are mostly taken by subsistence and commercial 

in 2007 was 4146 tonnes, worth USD 4.3 million {Chapter 10}.

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

The projected increase in rainfall for Fiji {Chapter 2, Section 2.5.2} is expected to 

increases in freshwater habitats are expected to occur under A2 in 2100 {Chapter 7, 

Projected changes in freshwater and estuarine fi sheries production

reproduction and recruitment {Chapter 10, Section 10.5}.

Island Largest river Catchment area (km2) River length (km)

Viti Levu Rewa 2918 145

Vanua Levu Dreketi  317  65

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +5 -5 to +5 +5 to +20
* Approximates A2 in 2050.

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 0 +12.5
* Approximates A2 in 2050.



56

 Aquaculture

Recent and potential production

Existing and projected environmental features

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C) 25.8a
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Annual rainfall (mm) 1788a
+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

Cyclones
(no. per year) 1.9

 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

  

  

Sea surface 
temperature (°C) 26.9

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3

  

Aquaculture commodity Annual production (tonnes) Annual value (USD)

Nile tilapiaa  160  217,000

Seaweeda  135  71,000

Shrimpa  30  317,000

Macrobrachiumb  13  183,000
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Projected changes in aquaculture production

 Economic and social implications

Economic development and government revenue

Current contributions

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Tilapia Food security          

Milkfi sh Food security          

Pearls Livelihoods          

Seaweed Livelihoods          

Shrimp Livelihoods          

Marine ornamentals Livelihoods          

Freshwater prawn Livelihoods          

Sea cucumbers Livelihoods          

 Low Medium High Low Medium High
Projected increase Projected decrease

Industrial fi shery
Contribution to GDP* Contribution to GR**

USD m GDP (%) USD m GR (%)

Surface  0  0  0.26  0.3

Longline 5.9 0.2 0.005 < 0.01
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Projected effects of climate change 

Food security

i

Effects of population growth

Additional effects of climate change

Variable 2010 2035 2050 2100

Population (x 1000) 848 978 1061 1332

Fish available per person (kg/year)a  40  35  32  26

Gap (kg/person/year)b  (+5)  0  3  9

Fish consumption per person (kg) Fish provided by subsistence catch (%)

National Rural Urban Rural Urban

21 25 15 52 7
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Filling the gap

79

79

63

43 10 11 36

12

12

6

6 19

13 7

 0 10 20 30 40 50

 2100 (46,608 t)

 2050 (37,125 t)

 2035 (34,216 t)

 2010 (29,673 t)

Fish needed (tonnes x 1000)

7

40

30

20

10

0 

Year

35 kg

2035   2050  2100 

     Aquaculture  Tuna
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Livelihoods

Current contributions

Projected effects of climate change

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fi shing (%)

Jobs in 
aquaculture*

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

893 330 150 1496 2200 1250 70 23 93 550

Year

Projected change under A2 scenario

Oceanic 
fi sheries**

Coastal fi sheries
Freshwater 

fi sheries

Aquaculture

Nearshore pelagic
fi sh Other resources Ponds Coastal

Present*

2035 No eff ect

2050 No eff ect

2100

 0 5 10 20 30
Percentage increase

 0 5 10 20 30
Percentage decrease
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 Adaptations and suggested policies

Economic development and government revenue

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E2 Diversify sources of fi sh for canneries E1–E5, E7

E3 Immediate conservation management measures 
for bigeye tuna E7, E8

E4 Energy effi  ciency programmes for industrial tuna 
fl eets

E9E5 Environmentally-friendly fi shing operations

E6 Gender-sensitive fi sh processing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacifi c tuna management E2
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Food security

Sustainable livelihoods

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish
F6, F13, F18

F7 Manage freshwater and estuarine fisheries to 
harness opportunities

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F9 Develop pond aquaculture to diversify the supply 
of fish F13–16, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6
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 FRENCH POLYNESIA

2.5 French Polynesia

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

 

 

Year 2010 2035 2050 2100

Population (x 1000)a  269  331  349  379

Population growth ratea  1.2  0.6  0.3  0.4

Niue

Cook Islands

American 
Samoa

n  ol n s a

Pitcairn Islands

Kiribati

Kiribati

Tokelau

NiueN

Cook Islands

AmericanA
Samoa

Pitcairn Islandsr n

Kiribati

KiribatiiK

TokelauT

Pa eete
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

26.5
(Tahiti-Faa'a)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

1807
(Tahiti-Faa'a)

-5 to -10%

  

-5 to -20%

   

-5 to -20%

   

-5 to -20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) n/a  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

0%  29%  66%  90% 100%  0%  5%  33%  66%  95%  100%
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 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 25.9a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre Continued increase in strength of South Pacifi c gyre

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

per tonne.

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Longline  4170  21.6

 Pole-and-line  613  1

 Other methods  985  2.3

Other oceanic fi sha  750  0.8

Total  6518  25.7
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Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+41 +49 +77 -2 -8 -12

Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

SPSG feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+4

   

+7

   

+7

   

+14

   

Location
Poleward extension of southern limit

    

Net primary production
-3

   

-5

   

-3

   

-6

   

Zooplankton biomass
-3

   

-4

   

-5

   

-10
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat

Projected changes to coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 15,126 - 29 n/a

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal 

fi sh
Nearshore 

pelagic fi shb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)* 3666 2582 104 530 6882
36.2

Contribution (%)a  53  37.5  1.5  8   100

o

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-50

  

-60

  

Seagrass area
< -5

  

-5 to -10

  

-10 to -20
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  53  -3.5  -2  -20  -11 -35  -18.5

Nearshore 
pelagic fi sh  37 +17.5  +7 +20  +8  +10  +4

Targeted 
invertebrates  2  -3.5 < -0.1  -10  -0.2  -20  -0.4

Inter/subtidal 
invertebrates  8  0  0  -5  -0.4  -10  -0.8

Total catcha   +5   -3.5   -16

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidifi cation

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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  Freshwater and estuarine fi sheries

Recent catch and value

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

Projected changes in freshwater and estuarine fi sheries production

Island Largest river Catchment area (km2) River length (km)

Tahiti Papenoo 91 23

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +10 -5 to +10 -10 to > +20

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

+2.5 +2.5 +7.5
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 Aquaculture

Recent and potential production

Existing and projected environmental features

Projected changes in aquaculture production

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 25.9

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3

  

Aquaculture commodity Annual production (tonnes) Annual value (USD million)

Pearla  12.5 145

Mother-of-pearl shellb 1505  0.4

Shrimpb  48  1
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 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change 

Food security

i

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Pearls Livelihoods          

Shrimp Livelihoods          

Marine ornamentals Livelihoods          

Marine fi sh Livelihoods          

 Low Medium High Low Medium High
Projected increase Projected decrease

Industrial fi shery
Contribution to GDP*

USD m GDP (%)

Longline 5.6 0.09

Surface  0.3  < 0.01
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Effects of population growth

Additional effects of climate change

Variable 2010 2035 2050 2100

Population (x 1000) 269 331 349 379

Fish available per person (kg/year)a  169  137  130  120

Surplus (kg/person/year)b  134  102  95   85

Fish consumption 
per person (kg)

Animal protein 
from fish (%)

Fish provided 
by subsistence catch (%)

National Rural Urban Rural Urban Rural Urban

70 90 52 71 57 78 60
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Livelihoods

Current contributions

Projected effects of climate change

Coastal households earning income from fishing (%) Jobs in aquaculture*

1st 2nd Both 2007

15 11 27 5000

Year

Projected change under A2 scenario

Oceanic 
fisheries**

Coastal fisheries
Freshwater 

fisheries
Aquaculture

(coastal)Nearshore pelagic 
fish Other resources

Present*

2035

2050

2100

 0 5 10 20 30 
Percentage increase

 0 5 10 20 30 
Percentage decrease
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 Adaptations and suggested policies

Economic development and government revenue

Food security

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy effi  ciency programmes for industrial tuna 
fl eets E9

E5 Environmentally-friendly fi shing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacifi c tuna management E2

Adaptation no. 
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fi sh habitats F1–F3, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fi sh and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fi sh
F6, F13, F18

F7 Manage freshwater and estuarine fi sheries to 
harness opportunities

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F11 Improve post-harvest methods F17, F18



75

 FRENCH POLYNESIA

Sustainable livelihoods

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6
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2.6 Guam

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  187  250  268  296

Population growth ratea  2.7  1.1  0.4  0

Federated States of Micronesia

Marshall
Islands

Commonwealth 
of the Northern Mariana 

Islands

a

Federated States of Micronesia

Marshall
Islands

Commonwealth 
of the Northern Marianahh

Islandsll

Hagatna
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C) 27.7

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm) 2168

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) n/a  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

0%  29%  66%  90% 100%  0%  5%  33%  66%  95%  100%
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 Oceanic fi sheries

Recent catch and value

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD)*

2004–2008

Tuna

 Troll  103  240,000

Other oceanic fi sha  11  10,800

Total  114  250,800

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 28.7a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in North 
Pacifi c gyre Continued increase in strength of North Pacifi c gyre 

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%
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Projected change in skipjack tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

+16 +10 -8
* Approximates A2 in 2050.

Existing oceanic fi sh habitat

The NPTG Province is characterised by low primary production due to the 
convergence of surface waters and downwelling. Local upwelling near islands can 
result in enriched surface productivity {Chapter 4, Section 3.2.4}. In general, however, 
the NTPG Province does not provide prime feeding areas for tuna.

Projected changes to oceanic fi sh habitat

Under climate change, the surface area of the NPTG Province is projected to increase 
only slightly and extend poleward. Key components of the food web (net primary 

NPTG, particularly under the A2 emissions scenario in 2100 {Chapter 4, Table 4.3}.

Projected changes in oceanic fi sheries production

Preliminary modelling suggests that under the B1 and A2 emissions scenarios, 
catches of skipjack tuna in the EEZ of Guam are expected to increase in 2035 and B1 
in 2100, relative to the 20-year average (1980–2000). Catches are expected to decrease 
under the A2 scenario in 2100 {Chapter 8, Section 8.7}.

NPTG feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+1

   

+1

   

+1

   

+1

   

Location
Poleward

    

Net primary production
-3

   

-5

   

-11

   

-22

   

Zooplankton biomass
-3

   

-4

   

-10

   

-18

   
* Approximates A2 in 2050; a = area derived from modelling of nutrients and salinity {Chapter 4, 
Table 4.3}.
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat

Projected changes to coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 238 0.7 31 n/a

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal 

fi sh
Nearshore 

pelagic fi shb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)* 33 77 0 4 114
0.41

Contribution (%)a  29  68 0  3 100

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-60

  

-70

  

Seagrass area
-5 to -20

  

-5 to -35

  

-10 to -50
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  29 -3.5 -1 -20  -6  -35  -10

Nearshore 
pelagic fi sh  68  0  0  -10  -7 -17.5  -12

Inter/subtidal 
invertebrates  3  0  0  -5 -0.2  -10 -0.3

Total catcha   -1   -13   -22

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

0

  

-10

  

-15 to -20

  

Reduced production of 
zooplankton in food webs 
for non-tuna species and 
changes in distribution of 
tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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  Freshwater and estuarine fi sheries

Recent catch and value

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

Projected changes in freshwater and estuarine fi sheries production

Island Largest river Catchment area (km2) River length (km)

Guam Talofofo 60 12.6

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +10 -5 to +10 -5 to +20

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 to +2.5 +2.5 +7.5
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 Aquaculture

Recent and potential production

Existing and projected environmental features

Projected changes in aquaculture production

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C) 27.7
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

  

+2.5 to +3.0

  

Rainfall (mm) 2168
+5 to +15%

  

+5 to +20%

  

+10 to +20%

  

+10 to +20%

  

Cyclones
(no. per year) n/a

 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

  

  

Sea surface 
temperature (°C) 28.7

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Tilapia Food security          

Milkfi sh Food security          

Shrimp Livelihoods          

 Low Medium High Low Medium High
Projected increase Projected decrease
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 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change 

Food security

i

year

Effects of population growth

Variable 2010 2035 2050 2100

Population (x 1000) 187 250 268 296

Fish available per person (kg/year)a  4  3  3  2

Gap (kg/person/year)b  31  32  32  33
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Additional effects of climate change

Filling the gap

Livelihoods

Current contributions

7 93

5 94

4 95

3 96

 0 2 4 6 8 10 12

 2100 (10,355 t)

 2050 (9374 t)

 2035 (8764 t)

 2010 (6549 t)

Fish needed (tonnes x 1000)
     Aquaculture  Tuna
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Projected effects of climate change

 Adaptations and suggested policies

Year

Projected change under A2 scenario

Oceanic 
fi sheries**

Coastal fi sheries Aquaculture

Nearshore pelagic 
fi sh Other resources Ponds Coastal

Present*

2035 No eff ect

2050 No eff ect

2100

 0 5 10 20 30
Percentage increase

 0 5 10 20 30
Percentage decrease
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Economic development and government revenue

Food security

Sustainable livelihoods

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy efficiency programmes for industrial tuna 
fleets E9

E5 Environmentally-friendly fishing operations

E7 Safety at sea E10

E9 Pan-Pacific tuna management E2

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish
F6, F13, F18

F7 Manage freshwater and estuarine fisheries to 
harness opportunities

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F9 Develop pond aquaculture to diversify the supply 
of fish F13–16, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18
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 KIRIBATI

2.7 Kiribati

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

 

 

Year 2010 2035 2050 2100

Population (x 1000)a 101 145 163 211

Population growth ratea  1.8  1.1  0.8  0.2

Cook
Islands

n 
a French Polynesia

a

Pahuyra
(USA)

(USA)
Jarvis

n 
a

Cookoo
Islands

French Polynesiann

Pahuyra
(USA)

(USA)AA
Jarvis

a

Tokelau

Howland

Baker
(USA)

TuvaluTuvaTT
Tokelauo e

Howland

Baker
(USA)

alu

Vanuatu

Solomon
Islands

u
a

Tarawa

Fiji

Marshall
Islands

Ho

Ba
(U

Tuvalu

Tuvalu

VanuatuVa

Solomon
Islandsn

u

Fiji

Marshall
Islands

Tuvalull

a
U

l
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

28.3
(Tarawa)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

2121
(Tarawa)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

0%  29%  66%  90% 100%  0%  5%  33%  66%  95%  100%
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 Oceanic fi sheries

Recent catch and value

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Troll  6263  14.5

 Purse-seine  5515  6.5

 Longline  10  0.05

Other oceanic fi sha  2  0.002

Total 11,790 21.052

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 29.2a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre 

SEC decreases at equator; EUC becomes shallower;
SECC decreases and retracts westward

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%
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Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

PEQD feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
-20

   

-27

   

-30

   

-50

   

Location
Eastwards

   

Net primary production
0

   

0

   

+2

   

+4

   

Zooplankton biomass
-2

   

-2

   

-3

   

-6

   

Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+37 +43 +24 -1 -5 -17
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat

Projected changes to coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 4320 2.6 n/a n/a

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal 

fi sh
Nearshore 

pelagic fi shb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)* 15,075 4250 60 1315 20,700
47

Contribution (%)a  73  20  < 1  6 100

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove areac
10

  

50

  

60

  

Seagrass areac
< -5

  

-5 to -10

  

-10 to -20
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  73  -3.5  -2.5  -20 -14.5 -35  -26

Nearshore 
pelagic fi sh  20 +17.5 +3.5 +20  +4  +10  +2

Targeted 
invertebrates  < 1  -3.5  -0.1  -10  -0.3  -20  -0.6

Inter/subtidal 
invertebrates  6  0  0  -5  -3  -10  -6

Total catcha   +1   -14   -30

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidifi cation

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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  Freshwater and estuarine fi sheries

 Aquaculture

Recent and potential production

Existing and projected environmental features

Aquaculture commodity Annual production (tonnes) Annual value (USD)

Seaweed 790 471,000

Milkfi sh 127 228,500

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C) 28.3a
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Annual rainfall (mm) 2121a
+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

Sea surface 
temperature (°C) 29.2

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3
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Projected changes in aquaculture production

The production of existing and potential commodities grown in coastal waters is 

favoured by higher air temperatures and increased rainfall {Chapter 11}.

 Economic and social implications

Economic development and government revenue

Current contributions

Licence fees from foreign purse-seine and longline tuna vessels contribute > 40% to 

gross domestic product of Kiribati {Chapter 12}.

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Existing 

Milkfi sh Food security          

Seaweed Livelihoods          

Marine ornamentals Livelihoods          

Potential

Tilapia Food security          

Pearls Livelihoods          

Sea cucumbers Livelihoods          

Trochus Livelihoods          

* Approximates A2 in 2050.

 Low Medium High Low Medium High
Projected increase Projected decrease

Industrial fi shery
Contribution to GR*

USD m GR (%)

Surface and longline combined 51 42

* Information from 2007 (Gillett 2009)1.
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Projected effects of climate change 

Food security

i

year

Effects of population growth

 

Projected changes to GR (%)

B1/A2 2035 B1 2100* A2 2100

+11 to +18 +13 to +21 +7 to +12

Fish consumption 
per person (kg)

Animal protein 
from fish (%)

Fish provided 
by subsistence catch (%)

National Rural Urban Rural Urban Rural Urban

62 58 67 89 80 79 46
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Additional effects of climate change

Filling the gap

Livelihoods

Current contributions

Projected effects of climate change

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fi shing (%)

Jobs in 
aquaculture*

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

39 15 15 47 80 70 33 25 58 10

Variable 2010 2035 2050 2100

Population (x 1000) 101 145 163 211

Fish available per person (kg/year)a  129  90  79  61

Surplus (kg/person/year)b  94  55  44  26
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 Adaptations and suggested policies

Year

Projected change under A2 scenario

Oceanic fi sheries** Coastal fi sheries
Aquaculture

(coastal)West East
Nearshore pelagic fi sh Other

resourcesWest East

Present*

2035 No eff ect

2050 No eff ect

2100

 0 5 10 20 30
Percentage increase

 0 5 10 20 30
Percentage decrease
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Economic development and government revenue

Food security

Sustainable livelihoods 

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F2 Foster the care of coastal fish habitats F1–F3, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish F6, F13, F18

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fishing effort 
schemes E1, E2, E4–E6

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy efficiency programmes for industrial tuna 
fleets E9

E5 Environmentally-friendly fishing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacific tuna management E2
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2.8 Marshall Islands

Key features

Population

EEZ area (km2) 2,004,888

Land area (km2) 112

Land as % of EEZ 0.006

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  54  63  61  61

Population growth ratea  0.7  0.2  -0.2  0

Federated States
of Micronesia

Nauru

Kiribati

a s all
Islands

Majuro

Wake
(USA)

Federated Statesttaa
of Micronesiaee

Nauru

Kiribati

Wake
(USA)

Howland

Baker
(USA)
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

27.5
(Majuro)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

3238
(Majuro)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) n/a  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Purse-seine  47,493  56.2

 Longline  98  0.5

Other oceanic fi sha  33  0.03

Total 47,624 56.73

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 28.8a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in North 
Pacifi c gyre Continued increase in strength of North Pacifi c gyre 

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%
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Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+24 +24 +10 -3 -10 -27

NPTG  feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+1

   

+1

   

+1

   

+1

   

Location
Poleward

    

Net primary production
-3

   

-5

   

-11

   

-22

   

Zooplankton biomass
-3

   

-4

   

-10

   

-18
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat

Projected changes to coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 13,930 0.03 n/a n/a

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal 

fi sh
Nearshore 

pelagic fi shb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)* 2417 1080  3 250 3750
7.2

Contribution (%)a  64  29  < 1  7 100
1

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove areac
-10

  

-50

  

-60

  

Seagrass areac
< -5 to -10

  

-5 to -25

  

-10 to -30
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  64  -3.5  -2  -20  -13  -35  -22.5

Nearshore 
pelagic fi sh  29  0  0  -10  -3  -17.5  -5

Targeted 
invertebrates  < 1  -3.5  -0.004  -10 -0.01  -20  -0.02

Inter/subtidal 
invertebrates  7  0  0  -5  -0.3  -10  -0.7

Total catcha   -2   -16   -28

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

0

  

-10

  

-15 to -20

  

Reduced production of 
zooplankton in food webs 
for non-tuna species and 
changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidifi cation

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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   Freshwater and estuarine fi sheries

 Aquaculture

Recent and potential production

Existing and projected environmental features

Projected changes in aquaculture production

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Annual rainfall (mm) 3238a
+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

Cyclones
(no. per year) n/a

 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

  

  

Sea surface 
temperature (°C) 28.8

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3
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 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change 

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Existing

Pearls Livelihoods          

Marine ornamentals Livelihoods          

Trochus Livelihoods          

Potential

Marine fi sh Livelihoods          

 Low Medium High
Projected decrease

Industrial fi shery
Contribution to GDP* Contribution to GR**

USD m GDP (%) USD m GR (%)

Surfacea  32.7  21  2  2

Longline  3.2  2  1.4  1.2
1
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Food security

i

1

Effects of population growth

Additional effects of climate change

.

Variable 2010 2035 2050 2100

Population (x 1000)  54  63  61  61

Fish available per person (kg/year)a  768  667  683  685

Surplus (kg/person/year)b  733  632  648  650
2

Projected changes to GDP (%) Projected changes to GR (%)

B1/A2 2035 B1 2100* A2 2100 B1/A2 2035 B1 2100* A2 2100

+2 to +6 +2 to +6 +1 to +2 0 to +1 0 to +1 0
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Livelihoods

Current contributions

Projected effects of climate change

 Adaptations and suggested policies

1. 

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fi shing (%)

Jobs in 
aquaculture*

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

5 0 25 457 100 116 36 18 54 5
4

Year

Projected change under A2 scenario

Oceanic 
fi sheries**

Coastal fi sheries Aquaculture

(coastal)Nearshore pelagic fi sh Other resources

Present*

2035 No eff ect

2050

2100

     

Percentage increase
     

Percentage decrease
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2. 

Economic development and government revenue

Food security

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fishing effort 
schemes E1, E2, E4–E6

E2 Diversify sources of fish for processing E1–E5

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy efficiency programmes for industrial tuna 
fleets

E9E5 Environmentally-friendly fishing operations

E6 Gender-sensitive fish processing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacific tuna management E2

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F2 Foster the care of coastal fish habitats F1–F3, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish F6, F13, F18

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18
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Sustainable livelihoods

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6



113

 NAURU

2.9 Nauru

Key features

Population

EEZ area (km2)

Land area (km2) 21

Land as % of EEZ

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  10  14  16  21

Population growth ratea 2.1 1.2 0.8 0.2

Solomon Islands

Honiara

Federated States
of Micronesia

a

Yaren
Kiribati

Marshall
Islands

Pa ua
New uinea

Tuvalu

T
Solomon Islands

Federated States
of Micronesia

Kiribati

Marshall
Islands

Pa ua
New uinea

Tuvalu
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

27.9
(Yaren)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

1948
(Yaren)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 29.3a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre 

SEC decreases at equator; EUC becomes shallower;
SECC decreases and retracts westward

Warm Pool area
(x 106 km2)b 7

+230%
(20–26)

 

+250%
(22–27)

 

+480%
(36–46)

 

+770%
(48–65)

 

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Longline  0.6  3100

 Other methods 0.6 1400

Total  1.2  4500
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Projected changes in oceanic fi sheries production

Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Province feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

PEQD surface areaa 
-20

   

-27

   

-30

   

-50

   

Warm Pool surface areaa
+18

   

+21

   

+26

   

+48

   

Location of convergence
Eastwards

   

PEQD net primary 
production

0

   

0

   

+2

   

+4

   

PEQD zooplankton biomass
-2

   

-2

   

-3

   

-6

   

Warm Pool net primary 
production

-7

   

-5

   

-9

   

-9

   

Warm Pool zooplankton 
biomass

-6

   

-3

   

-9

   

-10
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Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 7 0.01 0 0

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal 

fi sh
Nearshore 

pelagic fi shb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)* 310 310 0 30 650
1.5

Contribution (%)a  48  48 0  4 100
1

Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+25 +20 -1 -1 -7 -19

 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat
2
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  48 -3.5 -2 -20  -9  -35  -17

Nearshore 
pelagic fi sh  48  0  0  -10  -5 -17.5  -8

Inter/subtidal 
invertebrates  4  0  0  -5 -0.2  -10 -0.4

Total catcha   -2   -14   -25.4

Projected changes to coastal fi sh habitat

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to increasing 
SST and reduced currents)

Nearshore pelagic 
fi sha

0

  

-10

  

-15 to -20

  

Reduced production of 
zooplankton in food webs for 
non-tuna species and changes 
in distribution of tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation

Habitat feature
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral covera
-25 to -65

  

-50 to -75

  

> -90
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  Freshwater and estuarine fi sheries

 Aquaculture

Recent and potential production

Existing and projected environmental features

Projected changes in aquaculture production

Environmental
feature

1980–1999
averagea

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C) 27.9
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

  

+2.5 to +3.0

  

Rainfall (mm) 1948
+5 to +15%

  

+5 to +20%

  

+10 to +20%

  

+10 to +20%

  

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Existing

Milkfi sh Food security          

Potential

Tilapia Food security          

 Low Medium High
Projected increase
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Economic development and government revenue

Current contributions

Projected effects of climate change 

Food security

i

2

.

Industrial fi shery
Contribution to GDP Contribution to GR*

USD m GDP (%) USD m GR (%)

Surface 0 0 6.1 20
1.

Projected changes to GR (%)

B1/A2 2035 B1 2100* A2 2100

+2 to +6 +2 to +5 0

Fish consumption
per person (kg)

Animal protein
from fi sh (%)

Fish provided
by subsistence catch (%)

56 71 66
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Effects of population growth

Additional effects of climate change

Filling the gap

 

Variable 2010 2035 2050 2100

Population (x 1000) 10 14 16 21

Fish available per person (kg/year)a  2  1  1  1

Gap (kg/person/year)b  33  34  34  34
2

96

96

97

98

         

  ( t)

  (  t)

  (  t)

  (  t)

Fish needed (tonnes  )
  A uaculture  Tuna
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Livelihoods

Current contributions

Projected effects of climate change

 Adaptations and suggested policies

1. 

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fi shing (%)

Jobs in 
aquaculture

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

5 0 0 10 2 0 5 17 22 n/a

Year

Projected change under A2 scenario

Coastal fi sheries Aquaculture

(ponds)Nearshore pelagic fi sh Other resources

Present*

2035 No eff ect

2050

2100

     

Percentage increase
     

Percentage decrease
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2. 

Economic development and government revenue

Food security

Sustainable livelihoods

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fishing effort 
schemes E1, E2, E4–E6

E3 Immediate conservation management measures 
for bigeye tuna E8

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacific tuna management E2

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F2 Foster the care of coastal fish habitats F1–F3, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish F6, F13, F18

F8 Increase access to tuna F8–F13, F18

F9 Develop pond aquaculture to diversify the supply 
of fish F13–16, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2
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2.10 New Caledonia

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

 

 

Year 2010 2035 2050 2100

Population (x 1000)a 252 323 343 372

Population growth ratea  1.3  0.7  0.3  0

 Cal don a

 Noumea

Vanuatu

Solomon Islands

Port Moresby

A  

Norfolk Island
(AUS)

Australia
Fiji

n         

Pa ua
New uinea

Matthew 
 Hunter

(Fr Van)

Vanuatu

Solomon Islands

Port Moresbyort by

Norfolk Island
(AUS)

Australia
Fiji

Pa ua
New uinea

Matthew 
 Hunter

(Fr Van)
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

23.5
(Noumea)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

1066
(Noumea)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) 2.3  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Existing oceanic fi sh habitat

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 25.1a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents**** Increase in South 
Pacifi c gyre 

SEC decreases at equator; EUC becomes shallower;
SECC decreases and retracts westward

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Longline  1975  10.2

Other oceanic fi sha  167  0.2

Total  2142  10.4
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Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+22 +19 +39 +1 +1 +6

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

 Coastal fi sheries

Recent catch and value

ARCH feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Net primary production
-5

   

-8

   

-20

   

-33

   

Zooplankton biomass
-5

   

-6

   

-17

   

-26

   



129

 NEW CALEDONIA

 
 

Existing coastal fish habitat
2

Projected changes to coastal fish habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal flat

Area (km2) 35,925 205 936 n/a

Feature
Coastal fisheries category

Total
Total 
value 

(USD m)*
Demersal 

fish
Nearshore 

pelagic fishb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)*  2670  560  300  1320  4850
24.5

Contribution (%)a  55  12  6  27  100
1

 

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-50

  

-60

  

Seagrass area
-5 to -10

  

-5 to -20

  

-10 to -25
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  55  -3.5  -2  -20  -11  -35  -19

Nearshore 
pelagic fi sh  12  0  0  -10  -1  -17.5  -2

Targeted 
invertebrates  6  -3.5  -0.2  -10  -0.6  -20  -1

Inter/subtidal 
invertebrates  27  0  0  -5  -1  -10  -3

Total catcha   -2   -14   -25

   

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

0

  

-10

  

-15 to -20

  

Reduced production of 
zooplankton in food webs 
for non-tuna species and 
changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidifi cation

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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  Freshwater and estuarine fi sheries

Recent catch and value

Macrobrachium

1

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

Projected changes in freshwater and estuarine fi sheries production

Island Largest river Catchment area (km2) River length (km)

Grande Terre Le Diahot  589  100

Grande Terre Tontouta  380  38

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +10 -10 to +5 -20 to +20

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 to +2.5 -2.5 0



132
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Recent and potential production

Existing and projected environmental features

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C) 23.5a
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Annual rainfall (mm) 1066a
+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

Cyclones
(no. per year) 2.3

 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

  

  

Sea surface 
temperature (°C) 25.1 

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Sea level (cm) +6 since 
1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3

  

Aquaculture commodity Annual production (tonnes) Annual value (USD million)*

Penaeid shrimp  2000  29
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Projected changes in aquaculture production

 Economic and social implications

Economic development and government revenue

Current contributions

.

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Shrimp Livelihoods          

Marine fi sh Livelihoods          

Sea cucumbers Livelihoods          

 Low Medium High Low Medium High
Projected increase Projected decrease

Industrial fi shery
Contribution to GDP* Contribution to GR**

USD m GDP (%) USD m GR (%)

Surface  0  0 - -

Longline  1.7  0.05 n/a n/a
1
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Projected effects of climate change 

Food security

i

2

Effects of population growth

Additional effects of climate change

.

Variable 2010 2035 2050 2100

Population (x 1000)  252  323  343  372

Fish available per person (kg/year)a  428  334  314  290

Surplus (kg/person/year)b  393  299  279  255
2

Fish consumption per person (kg) Fish provided by subsistence catch (%)

National Rural Urban Rural Urban

26 55 11 91 42
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Livelihoods

Current contributions

4

Projected effects of climate change

 Adaptations and suggested policies

1. 

Coastal households earning income from fi shing (%) Jobs in aquaculture*

1st 2nd Both 2007

23 23 46 560
4

Year

Projected change under A2 scenario

Oceanic 
fi sheries**

Coastal fi sheries Aquaculture

(coastal)Nearshore pelagic fi sh Other resources

Present*

2035 No eff ect

2050 No eff ect

2100

     

Percentage increase
     

Percentage decrease
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2. 

Economic development and government revenue

Food security

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy efficiency programmes for industrial tuna 
fleets E9

E5 Environmentally-friendly fishing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacific tuna management E2

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish
F6, F13, F18

F7 Manage freshwater and estuarine fisheries to 
harness opportunities
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Sustainable livelihoods

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6
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NIUE

2.11 Niue

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  1.5  1.2  1.2  1.2

Population growth ratea  -2.3  -0.7  0.2  n/a

Fiji

Tonga

Wallis and
Futuna

Cook Islands

Samoa

American 
Samoa

Alofi

Fiji

Tonga

Wallis and
Futuna

Cook Islands

Samoa

American 
Samoa
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

24.3
(Hanan)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

1958
(Hanan)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) 1.6  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 26.3a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre Continued increase in strength of South Pacifi c gyre 

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD)*

2004–2008

Tuna

 Longline  120  618,500

 Other methods  2  4180

Other oceanic fi sha  8  8400

Total  130  631,080
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Projected change in bigeye tuna catch (%)

B1/A2 2035

   

B1 2100*

  

A2 2100

  

-5 -8 -15

Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

SPSG feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+4

   

+7

   

+7

   

+14

   

Location
Poleward extension of southern limit

    

Net primary production
-3

   

-5

   

-3

   

-6

   

Zooplankton biomass
-3

   

-4

   

-5

   

-10
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat
2

Projected changes to coastal fi sh habitat

Projected changes in coastal fi sheries production

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi shb
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  62  75 0  13 150
0.7

Contribution (%)a  41  50 0  9 100
1

Habitat feature
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral covera
-25 to -65

  

-50 to -75

  

> -90
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  41  -3.5  < 2  -20  -8  -35  -14

Nearshore 
pelagic fi sh  50  +17.5  +9  +20  +10  +10  +5

Inter/subtidal 
invertebrates  9  0  0  -5  < 1  -10  -1

Total catcha   +7   +1   -10

  Freshwater and estuarine fi sheries

 Aquaculture

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change 

Food security

i

2

.

Industrial fi shery
Contribution to GDP* Contribution to GR**

USD m GDP (%) USD m GR (%)

Longline  0.4  3.7  0.03  0.2
1
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Effects of population growth

Additional effects of climate change

Livelihoods

Current contributions

Projected effects of climate change

Variable 2010 2035 2050 2100

Population  1500  1200  1300  1300

Fish available per person (kg/year)a  112  140  129  129

Surplus (kg/person/year)b  77  105  94  94
2

Jobs on tuna vessels Jobs in shore-based tuna 
processing

Coastal households earning 
income from fi shing (%)

2002 2006 2008 2002 2006 2008 1st 2nd Both

5 0 0 0 14 18 1 9 10
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 Adaptations and suggested policies

1. 

2. 

Economic development and government revenue

Year

Projected change under A2 scenario

Oceanic fi sheries**
Coastal fi sheries

Nearshore pelagic fi sh Other resources

Present*

2035 No eff ect

2050 No eff ect

2100

     

Percentage increase
     

Percentage decrease

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E3 Immediate conservation management measures 
for bigeye tuna E8

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacifi c tuna management E2
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Food security

Sustainable livelihoods

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F2 Foster the care of coastal fish habitats F1–F3, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish F6, F13, F18

F11 Improve post-harvest methods F17, F18

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L3 Develop coral reef ecotourism ventures L3
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2.12 Commonwealth of the Northern Mariana Islands

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ 0.06

Fisheries and aquaculture activities: 

 

 

Year 2010 2035 2050 2100

Population (x 1000)a  63  76  80  87

Population growth ratea  -0.1  0.6  0.3  0

Palau Federated States of Micronesia

Marshall
Islands

Co on al  
o   o n

a ana Islands

Saipan

Guam

Bonin Islands 
Minami-tori Shima

(Japan)

Okino-tori Shima
(Japan)

Daito Islands
(Japan)

Volcano Islands
(Japan)

Palau Federated States of Micronesiaeeee

Marshall
Islands

Guam

Bonin Islands 
Minami-tori Shima

(Japan)

Okino-tori Shima
(Japan)

Daito Islands
(Japan)

Volcano Islandsoo
(Japan)pp
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C) 27.4

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm) 1840

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) n/a  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 28.1a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in North 
Pacifi c gyre Continued increase in strength of North Pacifi c gyre 

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD)*

2004–2008

Tuna

 Troll  112  260,300

Other oceanic fi sha  1  800

Total  113  261,100
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Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+23 +22 +13 0 -5 -23

Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

NTPG feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+1

   

+1

   

+1

   

+1

   

Location
Poleward

    

Net primary production
-3

   

-5

   

-11

   

-22

   

Zooplankton biomass
-3

   

-4

   

-10

   

-18
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat

Projected changes to coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 250 0.07 6.7 n/a

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi shb
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  260  161 0  30 451
1.6

Contribution (%)a  58  35 0  7 100
1

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-30

  

-70

  

-80

  

Seagrass area
< -5 to -10

  

-5 to -25

  

-10 to -35
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  58  -3.5  -2  -20  -11.5  -35  -20

Nearshore 
pelagic fi sh  35  0  0  -10  -3.6  -17.5  -6.3

Inter/subtidal 
invertebrates  7  0  0  -5  -0.4  -10  -0.7

Total catcha   -2   -15.5   -27

   

Projected changes in coastal fi sheries production

in 2100.

  Freshwater and estuarine fi sheries

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

0

  

-10

  

-15 to -20

  

Reduced production of 
zooplankton in food webs 
for non-tuna species and 
changes in distribution of 
tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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 Aquaculture

Recent and potential production

Existing and projected environmental features

Projected changes in aquaculture production

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C) 27.4
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Annual rainfall (mm) 1840
+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

Cyclones
(no. per year) n/a

 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

  

  

Sea surface 
temperature (°C) 28.1

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Sea level (cm) +6 since 
1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140
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Economic development and government revenue

Current contributions

Projected effects of climate change 

Food security

i

1.

Effects of population growth

.

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Existing

Shrimp Livelihoods          

Marine fi sh Livelihoods          

Potential

Tilapia Food security          

 Low Medium High Low Medium High
Projected increase Projected decrease
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Additional effects of climate change

Filling the gap

Variable 2010 2035 2050 2100

Population (x 1000)  63  76  80  87

Fish available per person (kg/year)a  12  10  9  9

Gap (kg/person/year)b  23  25  26  26
2

30 70

24 75

20 79

16 83

        

  (  t)

  (  t)

  (  t)

  (  t)

Fish needed (tonnes  )

  A uaculture  Tuna
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Livelihoods

Current contributions

4.

Projected effects of climate change

 Adaptations and suggested policies

1. 

2. 

Year

Projected change under A2 scenario

Oceanic 
fi sheries**

Coastal fi sheries Aquaculture

Nearshore pelagic 
fi sh Other resources Ponds Coastal

Present*

2035 No eff ect

2050 No eff ect

2100

     

Percentage increase
     

Percentage decrease
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 CNMI

Economic development and government revenue

Food security

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy efficiency programmes for industrial tuna 
fleets E9

E5 Environmentally-friendly fishing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacific tuna management E2

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish F6, F13, F18

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F9 Develop pond aquaculture to diversify the supply 
of fish F13–16, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18
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Sustainable livelihoods

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6
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PALAU

2.13 Palau

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ 0.082

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  21  22  22  22

Population growth ratea  0.6  0.2  -0.1  0

Indonesia

ala  

Koror
Federated States of Micronesia

uam

Pa ua New uinea

Indonesia

Federated States of Micronesia

uam

Pa ua New uinea
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

27.8
(Koror)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

3710
(Koror)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD)*

2004–2008

Tuna

 Longline  7  36,260

Total  7  36,260

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 28.9a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in North 
Pacifi c gyre Continued increase in strength of North Pacifi c gyre 

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%
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Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+10 +2 -27 -4 -11 -45

Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

Warm Pool feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+18

  

+21

  

+26

  

+48

   

Location
Eastwards

   

Net primary production
-7

  

-5

  

-9

  

-9

  

Zooplankton biomass
-6

  

-3

  

-9

  

-10
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 Coastal fi sheries

Recent catch and value

.

Existing coastal fi sh habitat
2

Projected changes to coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 2496 47 80 n/a 

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi shb
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  950  680  100  385 2115
5.4

Contribution (%)a  45  32  5  18 100
1
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Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

0

  

-10

  

-15 to -20

  

Reduced production of 
zooplankton in food webs 
for non-tuna species and 
changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidifi cation

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-50

  

-60

  

Seagrass area
< -5 to -10

  

-5 to -25

  

-10 to -35
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  Freshwater and estuarine fi sheries

Recent catch and value

Macrobrachium. 

1.

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

Island Largest river Catchment area (km2) River length (km)

Babeldaob Ngerdorch  39  15

Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  45  -3.5  -1.6  -20  -9  -35  -16

Nearshore 
pelagic fi sh  32  0  0  -10  -3  -17.5  -15

Targeted 
invertebrates  5  -3.5  -0.2  -10  -0.5  -20  -1

Inter/subtidal 
invertebrates  18  0  0  -5  -1  -10  -2

Total catcha   -2   -14   -24

   

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +5 -5 to +10 -5 to +20
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Projected changes in freshwater and estuarine fi sheries production

 Aquaculture

Recent and potential production

Existing and projected environmental features

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C) 27.8a
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Annual rainfall (mm) 3710a
+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

Sea surface 
temperature (°C) 28.9

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3

  

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 +2.5 +7.5
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Projected changes in aquaculture production

 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change 

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Milkfi sh Food security          

Marine ornamentals Livelihoods          

Marine fi sh Livelihoods          

Sea cucumbers Livelihoods          

Trochus Livelihoods           

 Low Medium High Low Medium High
Projected increase Projected decrease

Industrial fi shery
Contribution to GDP* Contribution to GR**

USD m GDP (%) USD m GR (%)

Surface  0  0  1.1  3.1

Longline  5.5  3.4  0.5  0.5
1
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Food security

i

2

Effects of population growth

Additional effects of climate change

.

Variable 2010 2035 2050 2100

Population (x 1000)  21  22  22  22

Fish available per person (kg/year)a  365  330  333  340

Surplus (kg/person/year)b  330  295  298  305
2

Fish consumption 
per person (kg)

Animal protein from 
fish (%)

Fish provided 
by subsistence catch (%)

National Rural Urban Rural Urban Rural Urban

33 43 28 59 47 60 35

Projected changes to GR (%)

B1/A2 2035 B1 2100* A2 2100

+0.2 to +0.3 0 to +0.1 -0.7 to -0.9
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Livelihoods

Current contributions

Projected effects of climate change

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fishing (%)

Jobs in 
aquaculture*

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

1 0 0 11 5 20 10 16 26 5
4

Year

Projected change under A2 scenario

Oceanic 
fisheries**

Coastal fisheries Aquaculture

Nearshore pelagic 
fish Other resources (coastal)

Present*

2035 No effect

2050 No effect

2100

      
Percentage increase

      
Percentage decrease
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 Adaptations and suggested policies

1. 

2. 

Economic development and government revenue

Food security

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fi shing eff ort 
schemes E1, E2, E4–E6

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy effi  ciency programmes for industrial tuna 
fl eets E9

E5 Environmentally-friendly fi shing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacifi c tuna management E2

Adaptation no. 
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fi sh habitats F1–F3, F18

F3 Provide for landward migration of coastal fi sh 
habitats F4, F5, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fi sh and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fi sh F6, F13, F18
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Sustainable livelihoods

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6



175

PAPUA NEW GUINEA

2.14 Papua New Guinea

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  6753  10,822  13,271  21,125

Population growth ratea  2.1  1.5  1.2  0.6

 New
Caledonia

Vanuatu

Solomon Islands

Australia

Port Moresby

Indonesia

Palau Federated States of Micronesia

Nauru Kiribati

Marshall
Islands

a a  n a

 New
Caledonia

Vanuatuuu

Solomon Islands

Australia

IndonesiaIn

Palau Federated States of Micronesiaeee

Nauruu Kiribati

Marshallh
Islands
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

27.3
(Port Moresby)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

1122
(Port Moresby)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 28.7b

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre 

SEC decreases at equator; EUC becomes shallower;
SECC decreases and retracts westward

Warm Pool area
(x 106 km2)a 7

+230%
(20–26)

 

+250%
(22–27)

 

+480%
(36–46)

 

+770%
(48–65)

 

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%
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Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Purse-seine  222,260  263.2

 Longline  3690  19.1

Other oceanic fi sha  345  0.3

Total  226,295  282.6

Warm Pool feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+18

  

+21

  

+26

  

+48

   

Location
Eastwards

   

Net primary production
-7

  

-5

  

-9

  

-9

  

Zooplankton biomass
-6

  

-3

  

-9

  

-10
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Projected changes in oceanic fi sheries production

 Coastal fi sheries

Recent catch and value

Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+3 -11 -30 -4 -13 -28

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi shb
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  14,520  13,760  1300  6120 35,700
62.5

Contribution (%)a  41  38  4  17 100
1
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Existing coastal fish habitat

Projected changes to coastal fish habitat

Projected changes in coastal fisheries production

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-50

  

-60

  

Seagrass area
-5 to -20

  

-5 to -30

  

-10 to -35

  

Habitat Coral reef*,a Mangroveb Seagrassb Intertidal flat

Area (km2) 22,200 4640 117 n/a
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Coastal 
fisheries 
category

Contrib. 
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fish  41  -3.5  -1  -20  -8  -35  -14

Nearshore 
pelagic fish  38  0  0  -10  -4  -17.5  -7

Targeted 
invertebrates  4  -3.5  -0.1  -10  -0.4  -20  -0.7

Inter/subtidal 
invertebrates  17  0  0  -5  -0.9  -10  -2

Total catcha   -1.6   -13   -23

   

Coastal fisheries 
category

Projected change (%)
Main effects

B1/A2 2035 B1 2100* A2 2100

Demersal fish
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fisha

0

  

-10

  

-15 to -20

  

Reduced production of 
zooplankton in food webs 
for non-tuna species and 
changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidification

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidification
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  Freshwater and estuarine fi sheries

Recent catch and value

Macrobrachium

1.

Existing freshwater and estuarine fi sh habitat

2.

Projected changes to freshwater and estuarine fi sh habitat

Projected changes in freshwater and estuarine fi sheries production

Largest river/Lake Catchment area (km2) River length (km)

Sepik-Ramu 96,000 1126

Fly  76,000  1050

Purari  33,700  470

Murray  647a  -

Kutubu  50a  -

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +10 -5 to +20 -5 to +20
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 Aquaculture

Recent and potential production

Existing and projected environmental features

Projected changes in aquaculture production

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C)  27.3a
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Annual rainfall (mm) 1122a
+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

Sea surface 
temperature (°C) 28.7

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3

  

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 to +2.5 +7.5 +7.5
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 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change 

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Tilapia and carp Food security          

Pearls Livelihoods          

Seaweed Livelihoods          

Shrimp Livelihoods          

Marine fi sh Livelihoods          

 Low Medium High Low Medium High
Projected increase Projected decrease

Industrial fi shery
Contribution to GDP* Contribution to GR**

USD m GDP (%) USD m GR (%)

Surfacea  161  2.8  15  0.6

Longline  2.7  0.03  0  0
1
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Food security

i

2

Effects of population growth

Additional effects of climate change

.

Variable 2010 2035 2050 2100

Population (x 1000)  6753  10,822  13,271  21,125

Fish available per person (kg/year)a  12  8  6  4

Gap (kg/person/year)b  23  27  29  31
2

Fish consumption per person (kg) Fish provided by subsistence catch (%)

National Rural Urban Rural Urban

13 10 28 64 n/a

1.

Projected changes to GDP (%)** Projected changes to GR (%)

B1/A2 2035 B1 2100* A2 2100 B1/A2 2035 B1 2100* A2 2100

0 to +0.1 -0.2 to -0.4 -0.4 to -1.2 0 0 to -0.1 -0.1 to -0.2
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Filling the gap

40 13 44

65 20 15

29 11 55

16 7 9 68

       

  (  t)

  (  t)

  (  t)

  (  t)

Fish needed (tonnes  )
     A uaculture  Tuna
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Livelihoods

Current contributions

4.

Projected effects of climate change

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fishing (%)

Jobs in 
aquaculture*

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

460 110 440 2707 4000 8550 53 32 86 > 10,000

Year

Projected change under A2 scenario

Oceanic 
fisheries**

Coastal fisheries
Freshwater 

fisheries

Aquaculture

Nearshore pelagic 
fish Other resources Ponds Coastal

Present*

2035 No effect

2050 No effect

2100

      
Percentage increase

      
Percentage decrease
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 Adaptations and suggested policies

1. 

2. 

Economic development and government revenue

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fi shing eff ort 
schemes E1, E2, E4–E6

E2 Diversify sources of fi sh for canneries E1–E5, E7

E3 Immediate conservation management measures 
for bigeye tuna E7, E8

E4 Energy effi  ciency programmes for industrial tuna 
fl eets

E9E5 Environmentally-friendly fi shing operations

E6 Gender-sensitive fi sh processing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacifi c tuna management E2
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Food security

Sustainable livelihoods

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish
F6, F13, F18

F7 Manage freshwater and estuarine fisheries to 
harness opportunities

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F9 Develop pond aquaculture to diversify the supply 
of fish F13–16, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18



191

PITCAIRN ISLANDS

2.15 Pitcairn Islands

Key features

Population

EEZ area (km2) 800,000

Land area (km2)

Land as % of EEZ 0.001

Fisheries and aquaculture activities: 

Year 2010 2035 2050 2100

Populationa  66  66  66  66

Population growth ratea  n/a  n/a  n/a  n/a

French Polynesia

Pitcairn Islands

Kiribati

Cook
Islands

Adamstown

French Polynesiaooo

KiribatiK tt

Cook
Islandssdd
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
averageb

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

20.9
(Adamstown)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

1512
(Adamstown)

+5 to +10%

  

-5 to -20%

   

-5 to -20%

   

-5 to -20%

   

More extreme wet and dry periods   

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

 Coastal fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 24.2a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre Continued increase in strength of South Pacifi c gyre

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi sh
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  10  1  0  1  12
0.07

Contribution (%)a 84  8 0  8 100
1
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Existing coastal fi sh habitat
2

Projected changes to coastal fi sh habitat

Projected changes in coastal fi sheries production

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to increasing 
SST and reduced currents)

Nearshore pelagic 
fi sh

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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  Freshwater and estuarine fi sheries

 Aquaculture

 Economic and social implications

Economic development and government revenue

Food security

i

.

Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  84  -3.5  -3  -20  -17  -35  -29

Nearshore 
pelagic fi sh  8  +17.5  +1  +20  +2  +10  +0.8

Inter/subtidal 
invertebrates  8  0  0  -5  -0.4  -10  -0.8

Total catcha   -1.5   -15   -29
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1

Effects of population growth

Additional effects of climate change

Livelihoods

Current contributions

 Adaptations and suggested policies

Food security

Adaptation no. 
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F2 Foster the care of coastal fi sh habitats F1–F3, F18

F5 Sustain production of coastal demersal fi sh and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fi sh F6, F13, F18
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2.16 Samoa

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ 2.6

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  183  202  210  240

Population growth ratea  0.3  0.3  0.3  0.4

Tuvalu

Fiji
Tonga

Wallis and
Futuna

Niue

Cook
Islands

a oa

American 
Samoa

Tokelau

A ia

Tuvalu

Fiji
Tonga

Wallis and
Futuna

Niue

Cook
Islands

American 
Samoa

Tokelau
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

27.0
(Apia)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

2840
(Apia)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones 1.3  Total number of tropical cyclones may decrease
 Cyclones are likely to be more intense

  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 28.9a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre Continued increase in strength of South Pacifi c gyre

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Longline  2502  13

Other oceanic fi sha  37  0.04

Total  2540  13.04
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Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+44 +49 +55 +1 +1 -4

Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

SPSG feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+4

   

+7

   

+7

   

+14

   

Location
Poleward extension of southern limit

    

Net primary production
-3

   

-5

   

-3

   

-6

   

Zooplankton biomass
-3

   

-4

   

-5

   

-10
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat
2

Projected changes to coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 466 7.5 n/a n/a

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi shb
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  4419  2550 0  1655  8624
34.5

Contribution (%)a  51  30 0  19  100
1

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-50

  

-60

  

Seagrass area
-5 to -20

  

-5 to -35

  

-10 to -50
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  51  -3.5  -2  -20  -10  -35  -18

Nearshore 
pelagic fi sh  30  +17.5  +5  +20  +6  +10  +3

Inter/subtidal 
invertebrates  19  0  0  -5  -1  -10  -2

Total catcha   +3   -5   -17

   

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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  Freshwater and estuarine fi sheries

Recent catch and value

Macrobrachium
1.

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

Projected changes in freshwater and estuarine fi sheries production

Island Largest river Catchment area (km2) River length (km)

Savai'i Sili 51 11

Upolu Vaisigano  33  12

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +5 -5 to +5 -5 to +10

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 0 +2.5



204

 Aquaculture

Recent and potential production

Existing and projected environmental features

Projected changes in aquaculture production

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C)  27.0a
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Annual rainfall (mm) 2840a
+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

Cyclones
(no. per year)  1.3

 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

  

  

Sea surface 
temperature (°C) 28.9

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3
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 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change 

Food security

i

.

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Existing

Tilapia Food security          

Potential

Marine ornamentals Livelihoods          

 Low Medium High Low Medium High
Projected increase Projected decrease

Industrial fi shery
Contribution to GDP* Contribution to GR**

USD m GDP (%) USD m GR (%)

Surface  0  0  0.3  0.1

Longline 3.3 0.6  0.04  0.02
1
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2

Effects of population growth

 

Additional effects of climate change

Filling the gap

Variable 2010 2035 2050 2100

Population (x 1000)  183  202  210  240

Fish available per person (kg/year)a  33  30  29  25

Gap (kg/person/year)b  2  5  6  10
2

Fish consumption per person (kg) Fish provided by subsistence catch (%)

National Rural Urban Rural Urban

87 98 46 47 21
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Livelihoods

Current contributions

4.

Projected effects of climate change

80 20

70 27

59 35

43 45

6

11

      

  (  t)

  (  t)

  (  t)

  (  t)

Fish needed (tonnes  )
     A uaculture  Tuna

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fishing (%)

Jobs in 
aquaculture*

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

674 110 255 108 90 40 24 27 51 16
4
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 Adaptations and suggested policies

1. 

2. 

Economic development and government revenue

Year

Projected change under A2 scenario

Oceanic 
fi sheries**

Coastal fi sheries Aquaculture

(ponds)Nearshore pelagic fi sh Other resources

Present*

2035

2050

2100

     

Percentage increase
     

Percentage decrease

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fi shing eff ort 
schemes E1, E2, E4–E6

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy effi  ciency programmes for industrial tuna 
fl eets E9

E5 Environmentally-friendly fi shing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacifi c tuna management E2
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Food security

Sustainable livelihoods

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish
F6, F13, F18

F7 Manage freshwater and estuarine fisheries to 
harness opportunities

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F9 Develop pond aquaculture to diversify the supply 
of fish F13–16, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5
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SOLOMON ISLANDS

2.17 Solomon Islands

Key features

Population

EEZ area (km2) 1,553,444

Land area (km2) 27,556

Land as % of EEZ 1.74

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  550 970  1181  1969

Population growth ratea  2.7  1.8  1.4  0.6

New Caledonia
Vanuatu

olo on Islands
Honiara

Nauru
Kiribati

Tuvalu

Fiji

Pa ua
New uinea

Australia

T

New Caledonia
Vanuatu

Nauru
Kiribati

Tuvalu

Fiji

Pa ua
New uinea

Australia
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

27.4
(Honiara)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

1878
(Honiara)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) 1.1  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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SOLOMON ISLANDS

 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 28.8b

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre 

SEC decreases at equator; EUC becomes shallower;
SECC decreases and retracts westward

Warm Pool area
(x 106 km2)a 7

+230%
(20–26)

 

+250%
(22–27)

 

+480%
(36–46)

 

+770%
(48–65)

 

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%
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Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Purse-seine  17,870  21.2

 Pole-and-line  4540  7.3

 Longline  190  1

Other oceanic fi sha  16  0.02

Total  22,616  29.52

Warm Pool feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+18

  

+21

  

+26

  

+48

   

Location
Eastwards

   

Net primary production
-7

  

-5

  

-9

  

-9

  

Zooplankton biomass
-6

  

-3

  

-9

  

-10
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Projected changes in oceanic fi sheries production

 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat
2

Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+3 -5 -15 0 -3 -7

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi shb
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  8925  5750  950  2625 18,250
14.3

Contribution (%)a  49  31  5  15  100
1
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Projected changes to coastal fi sh habitat

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

0

  

-10

  

-15 to -20

  

Reduced production of 
zooplankton in food webs 
for non-tuna species and 
changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidifi cation

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-50

  

-60

  

Seagrass area
-5 to -20

  

-5 to -30

  

-10 to -35

  

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 8535 525 66 n/a
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  Freshwater and estuarine fi sheries

Recent catch and value

Macrobrachium. 

Existing freshwater and estuarine fi sh habitat

Island Largest river Catchment area (km2) River length (km)

Malaita Wairaha  486  33

Guadalcanal Lungga  394  50

Rennell Lake Tegano  155a  -

Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  49  -3.5  -2  -20  -10  -35  -17

Nearshore 
pelagic fi sh  31  0  0  -10  -3  -17.5  -6

Targeted 
invertebrates  5  -3.5  -0.2  -10  -0.5  -20  -1

Inter/subtidal 
invertebrates  15  0  0  -5  -0.7  -10  -1

Total catcha   -2   -14   -25
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Projected changes to freshwater and estuarine fi sh habitat

Projected changes in freshwater and estuarine fi sheries production

 Aquaculture

Recent and potential production

Macrobrachium

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +10 -5 to +20 +5 to +10

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 to +2.5 +7.5 +7.5
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Existing and projected environmental features

Projected changes in aquaculture production

Environmental 
feature

1980–1999 
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C)  27.3a
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Annual rainfall (mm) 1878a
+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

Cyclones 
(no. per year)  1.1

 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

  

  

Sea surface 
temperature (°C) 28.8

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3
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 Economic and social implications

Economic development and government revenue

Current contributions

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Existing

Seaweed Livelihoods          

Marine ornamentals Livelihoods          

Potential

Tilapia Food security          

Milkfi sh Food security          

Pearls Livelihoods          

Freshwater prawn Livelihoods          

Sea cucumber Livelihoods          

Trochus Livelihoods          

 Low Medium High Low Medium High
Projected increase Projected decrease

Industrial fi shery
Contribution to GDP* Contribution to GR

USD m GDP (%) USD m GR (%)

Surfacea  14  3.1  11.8  4.4

Longline  1.1  0.2  0  0

1



221

SOLOMON ISLANDS

Projected effects of climate change 

Food security

i

2

 

Effects of population growth

25.

Variable 2010 2035 2050 2100

Population (x 1000)  550  970  1181  1969

Fish available per person (kg/year)a  50  28  23  14

Gap (kg/person/year)b  (+15)  7  12  21
2

Projected changes to GDP (%)** Projected changes to GR (%)

B1/A2 2035 B1 2100* A2 2100 B1/A2 2035 B1 2100* A2 2100

+0.1 to +0.2 -0.1 to -0.3 -0.3 to -0.8 0 to +0.2 0 to -0.3 0 to -0.8

Fish consumption 
per person (kg)

Animal protein 
from fish (%)

Fish provided 
by subsistence catch (%)

National Rural Urban Rural Urban Rural Urban

33 31 45 94 83 73 13

1.
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Additional effects of climate change

Filling the gap

7 7

 

Year

 kg
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Livelihoods

Current contributions

4.

Projected effects of climate change

78

64 27

46 43

24 11 61

        

     A uaculture  Tuna

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fishing (%)

Jobs in 
aquaculture*

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

464 66 107 422 330 827 29 32 61 610
4
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 Adaptations and suggested policies

1. 

2. 

3. 

Year

Projected change under A2 scenario

Oceanic 
fi sheries**

Coastal fi sheries Aquaculture

Nearshore pelagic 
fi sh Other resources Ponds Coastal

Present*

2035 No eff ect

2050 No eff ect

2100

     

Percentage increase
     

Percentage decrease
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SOLOMON ISLANDS

Economic development and government revenue

Food security

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fishing effort 
schemes E1, E2, E4–E6

E2 Diversify sources of fish for canneries E1–E5, E7

E3 Immediate conservation management measures 
for bigeye tuna E7, E8

E4 Energy efficiency programmes for industrial tuna 
fleets

E9E5 Environmentally-friendly fishing operations

E6 Gender-sensitive fish processing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacific tuna management E2

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish
F6, F13, F18

F7 Manage freshwater and estuarine fisheries to 
harness opportunities

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F9 Develop pond aquaculture to diversify the supply 
of fish F13–16, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18
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Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6

Sustainable livelihoods
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 TOKELAU

2.18 Tokelau

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  1.2  1.2  1.2  1.2

Population growth ratea  -0.2  -0.1  0  0

Tuvalu

Fiji

Tonga

Wallis and
Futuna

Niue

Cook
IslandsSamoa American 

Samoa

Kiribati

ok la
Tuvalu

Fiji

Tonga

Wallis and
Futuna

Niue

Cook
IslandsSamoa American

Samoa

Kiribati
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C) 24.4b

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm) 2925c

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) 0.6  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 TOKELAU

 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 29.3a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre 

SEC decreases at equator; EUC becomes shallower;
SECC decreases and retracts westward

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD)*

2004–2008

Tuna

 Troll  6.2  14,385

Total  6.2  14,385
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Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+61 +69 +63 -3 -6 -16

Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

PEQD feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
-20

   

-27

   

-30

   

-50

   

Location
Eastwards

   

Net primary production
0

   

0

   

+2

   

+4

   

Zooplankton biomass
-2

   

-2

   

-3

   

-6
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 TOKELAU

 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat
2

Projected changes to coastal fi sh habitat

Projected changes in coastal fi sheries production

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi shb
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  182  150 0  43 375
0.7

Contribution (%)a  48  40 0  12 100
1

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  



232

Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  48  -3.5  -2  -20  -10  -35  -17

Nearshore 
pelagic fi sh  40  +17.5  +7  +20  +8  +10  +4

Inter/subtidal 
invertebrates  12  0  0  -5  -0.5  -10  -1

Total catcha   +5   -2   -14

   

  Freshwater and estuarine fi sheries

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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 TOKELAU

 Aquaculture

 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change 

Food security

i

1

25.

Industrial fi shery
Contribution to GR*

USD m GR (%)

Surface 1.5 11.4

Projected changes to GR (%)

B1/A2 2035 B1 2100* A2 2100

+1 to +9 +1 to +10 +1 to +9
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Effects of population growth

Additional effects of climate change

Livelihoods

Current contributions

 Adaptations and suggested policies

1. 

Variable 2010 2035 2050 2100

Population  1200  1200  1150  1150

Fish available per person (kg/year)a  510  510  532  532

Surplus (kg/person/year)b  475  475  497  497
2
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 TOKELAU

Economic development and government revenue

Food security

Sustainable livelihoods 

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fishing effort 
schemes E1, E2, E4–E6

E3 Immediate conservation management measures 
for bigeye tuna E8

E7 Safety at sea E10

E9 Pan-Pacific tuna management E2

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F2 Foster the care of coastal fish habitats F1–F3, F18

F6 Diversify catches of coastal demersal fish F6, F13, F18

F11 Improve post-harvest methods F17, F18

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2
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 TONGA

2.19 Tonga

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  103 115  123  147

Population growth ratea  0.3  0.4  0.4  0.8

Fiji

on a

Wallis and
Futuna

Niue Cook
Islands

Samoa
American 

Samoa

Kermadec Islands
(NZ)

Fiji

Wallis and
Futuna

Niue

Samoa
American

SamoaSS

Kermadec Islands
(NZ)

Cook
Islands

Nuku alofa
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

24.1
(Nuku'alofa)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

1522
(Nuku'alofa)

-5 to -10%

  

-5 to -20%

   

-5 to -20%

   

-5 to -20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) 1.7  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 25.9a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre Continued increase in strength of South Pacifi c gyre

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Longline  646  3.3

Other oceanic fi sha  60  0.06

Total  706  3.36
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Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

SPSG feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+4

   

+7

   

+7

   

+14

   

Location
Poleward extension of southern limit

    

Net primary production
-3

   

-5

   

-3

   

-6

   

Zooplankton biomass
-3

   

-4

   

-5

   

-10
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat
2

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 5811 13 n/a n/a

Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+47 +50 +58 -4 -5 -10

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi shb
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  5245c  650 0  605 6500
17.5

Contribution (%)a  81  10 0  9 100
1
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Projected changes to coastal fi sh habitat

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-30

  

-70

  

-80

  

Seagrass area
-5 to -10

  

-5 to -20

  

-10 to -20
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  Freshwater and estuarine fi sheries

Recent catch and value

and Macrobrachium

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

Island Largest river Catchment area (km2) River length (km)

'Eua Fern Gully 2.3 2

Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  81  -3.5  -3  -20  -16  -35  -28

Nearshore 
pelagic fi sh  10  +17.5  +2  +20  +2  +10  +1

Inter/subtidal 
invertebrates  9  0  0  -5  -0.5  -10  -1

Total catcha   -1   -15   -28

   

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +5 -5 to +10 -5 to > +20
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Projected changes in freshwater and estuarine fi sheries production

 Aquaculture

Recent and potential production

Existing and projected environmental features

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Cyclones
(no. per year)  1.7

 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

  

  

Sea surface 
temperature (°C) 25.9

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3

  

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 +2.5 +7.5
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Projected changes in aquaculture production

 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change 

Industrial fi shery
Contribution to GDP* Contribution to GR*

USD m GDP (%) USD m GR (%)

Surface  0  0  0.1  0.2

Longline 0.7 0.3  0  0

1.

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Pearls (mabe) Livelihoods          

Marine ornamentals Livelihoods          

Trochus Livelihoods          

 Low Medium High
Projected decrease
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Food security

i

2

Effects of population growth

Additional effects of climate change

Livelihoods

Current contributions

25.

Variable 2010 2035 2050 2100

Population (x 1000)  103  115  123  147

Fish available per person (kg/year)a  169  152  142  119

Surplus (kg/person/year)b  134  117  107  84
2

Fish consumption per person (kg) Fish provided by subsistence catch (%)

National Rural Urban National Rural Urban

20 n/a n/a 37 n/a n/a



247

 TONGA

4.

Projected effects of climate change

 Adaptations and suggested policies

1. 

2. 

3. 

Jobs on tuna 
vessels

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fi shing (%)

Jobs in 
aquaculture*

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

161 75 45 85 35 35 41 5 46 20
4

Year

Projected change under A2 scenario

Oceanic 
fi sheries**

Coastal fi sheries Aquaculture

(coastal)Nearshore pelagic fi sh Other resources

Present*

2035

2050

2100

     

Percentage increase
     

Percentage decrease
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Economic development and government revenue

Food security

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fishing effort 
schemes E1, E2, E4–E6

E3 Immediate conservation management measures 
for bigeye tuna E8

E4 Energy efficiency programmes for industrial tuna 
fleets E9

E5 Environmentally-friendly fishing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacific tuna management E2

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish
F6, F13, F18

F7 Manage freshwater and estuarine fisheries to 
harness opportunities

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F9 Develop pond aquaculture to diversify the supply 
of fish F13–16, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18
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Sustainable livelihoods

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6
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 TUVALU

2.20 Tuvalu

Key features

Population

EEZ area (km2)

Land area (km2) 26

Land as % of EEZ

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  11  13  14  19

Population growth ratea  0.5  0.6  0.6  0.8

Vanuatu

Solomon 
Islands

Kiribati

Fiji

Tonga

Wallis and
Futuna

Samoa

American 
Samoa

Kiribati

Tokelau

Vanuatu

Solomon 
Islands

Kiribati

Fiji

Tonga

Wallis and
Futuna

Samoa

American 
Samoa

Kiribati

Tokelaua

a

Funafuti
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

28.2
(Funafuti)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

3666
(Funafuti)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) 0.8  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 29.4a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre 

SEC decreases at equator; EUC becomes shallower;
SECC decreases and retracts westward

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD)*

2004–2008

Tuna

 Troll  16  36,656

Total  16  36,656
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Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+37 +41 +25 +3 +2 -6

Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

PEQD feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
-20

   

-27

   

-30

   

-50

   

Location
Eastwards

   

Net primary production
0

   

0

   

+2

   

+4

   

Zooplankton biomass
-2

   

-2

   

-3

   

-6
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat
2

Projected changes to coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 3175 0.4 0 n/a

Feature
Coastal fi sheries category

Total
Total
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi shb
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  837  326 0  52 1215
2.8

Contribution (%)a  69  27 0  4  100
1

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove areac
-10

  

-30

  

-60
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  69  -3.5  -2  -20  -14  -35  -24

Nearshore 
pelagic fi sh  27  +17.5  +5  +20  +5  +10  +3

Inter/subtidal 
invertebrates  4  0  0  -5  -0.2  -10  -0.4

Total catcha   +2   -9   -22

   

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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  Freshwater and estuarine fi sheries

 Aquaculture

Existing and projected environmental features

Projected changes in aquaculture production

Environmental
feature

1980–1999
averagea

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C)  28.2
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Annual rainfall (mm) 3666
+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Tilapia Food security          

 Low Medium High
Projected increase
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 Economic and social implications

Economic development and government revenue

Current contributions

Projected effects of climate change 

Food security

i

2

25.

Industrial fi shery
Contribution to GR*

USD m GR (%)

Surface 3.4 11

Projected changes to GR (%)

B1/A2 2035 B1 2100* A2 2100

+4 to +9 +4 to +10 +2 to +6
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 TUVALU

Effects of population growth

Additional effects of climate change

Livelihoods

Current contributions

Fish consumption 
per person (kg)

Animal protein 
from fish (%)

Fish provided 
by subsistence catch (%)

National Rural Urban Rural Urban Rural Urban

110 147 69 77 41 86 56

  

Variable 2010 2035 2050 2100

Population (x 1000)  11  13  14  19

Fish available per person (kg/year)a  858  744  700  514

Surplus (kg/person/year)b  823  709  665  479
2

Jobs on tuna vessels Jobs in shore-based tuna 
processing

Coastal households earning 
income from fishing (%)

2002 2006 2008 2002 2006 2008 1st 2nd Both

59 20 65 36 10 10 24 24 48
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Projected effects of climate change

 Adaptations and suggested policies

1. 

2. 

3. 

Year

Projected change under A2 scenario

Oceanic fi sheries**
Coastal fi sheries

Nearshore pelagic fi sh Other resources

Present*

2035

2050

2100

     

Percentage increase
     

Percentage decrease
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Economic development and government revenue

Food security

Sustainable livelihoods

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F2 Foster the care of coastal fish habitats F1–F3, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish F6, F13, F18

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F11 Improve post-harvest methods F17, F18

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E1 Full implementation of sustainable fishing effort 
schemes E1, E2, E4–E6

E3 Immediate conservation management measures 
for bigeye tuna E8

E7 Safety at sea E10

E9 Pan-Pacific tuna management E2

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3
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 VANUATU

2.21 Vanuatu

Key features

Population

EEZ area (km2)

Land area (km2)

Land as % of EEZ 1.7

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  252 400  483  695

Population growth ratea  2.6  1.6  1.4  0.7

 New Caledonia

an a

Port Vila

Solomon
Islands

Fiji

Wallis and
Futuna

Matthew 
& Hunter
(Fr/Van)

 New Caledonia

Solomon
Islands

Fiji

Wallis and
Futuna

Matthew 
& Hunter
(Fr/Van)

Tuvalu
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

24.2
(Efate)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

2118
(Efate)

-5 to -10%

  

-5 to -20%

   

-5 to -20%

   

-5 to -20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) 2.6  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 27.1a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre 

SEC decreases at equator; EUC becomes shallower;
SECC decreases and retracts westward

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%

 

Local oceanic fi sheries
Average annual catch 

(tonnes)
2004–2008

Average annual catch value 
(USD million)*

2004–2008

Tuna

 Purse-seine  59,787  70.8

 Longline  11,233  58.2

Other oceanic fi sha  1265  1.3

Total  72,285  130.3
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Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+18 +15 +26 -3 -6 -10

Existing oceanic fi sh habitat

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

ARCH feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Net primary production
-5

   

-8

   

-20

   

-33

   

Zooplankton biomass
-5

   

-6

   

-17

   

-26
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 Coastal fi sheries

Recent catch and value

Existing coastal fi sh habitat
2

2 

Projected changes to coastal fi sh habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal fl at

Area (km2) 1244 25 n/ac n/a

Feature
Coastal fi sheries category

Total
Total 
value

(USD m)*
Demersal

fi sh
Nearshore

pelagic fi shb
Targeted

invertebrates
Inter/subtidal
invertebrates

Catch (tonnes)*  1730  753  70  815 3368
7.9

Contribution (%)a  51  23  2  24 100
1

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-50

  

-60

  

Seagrass area
-5 to -20

  

-5 to -30

  

-10 to -35

  



268

Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  51  -3.5  -2  -20  -10  -35  -18

Nearshore 
pelagic fi sh  23  0  0  -10  -2  -17.5  -4

Targeted 
invertebrates  2  -3.5  -0.07  -10  -0.2  -20  -0.4

Inter/subtidal 
invertebrates  24  0  0  -5  -1  -10  -2

Total catcha   -2   -14   -25

   

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

0

  

-10

  

-15 to -20

  

Reduced production of 
zooplankton in food webs 
for non-tuna species and 
changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidifi cation

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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  Freshwater and estuarine fi sheries

Recent catch and value

Macrobrachium

Existing freshwater and estuarine fi sh habitat

Projected changes to freshwater and estuarine fi sh habitat

Projected changes in freshwater and estuarine fi sheries production

Island Largest river Catchment area (km2) River length (km)

Espiritu Santo Jourdain  369  53

Efate Teouma  91  28

Projected changes to freshwater and estuarine fi sh habitat area (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

-5 to +10 -5 to +5 +5 to +10

Projected changes in freshwater and estuarine fi sh catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

0 to +2.5 0 +7.5
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 Aquaculture

Recent and potential production

Macrobrachium

Existing and projected environmental features

Environmental
feature

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C)  24.2a
+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Annual rainfall (mm) 2118a
-5 to -10%

  

-5 to -20%

   

-5 to -20%

   

-5 to -20%

   

Cyclones
(no. per year)  2.6

 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

  

  

Sea surface 
temperature (°C) 27.1

+0.6 to +0.8

  

+0.7 to +0.8

  

+1.2 to +1.6

  

+2.2 to +2.7

  

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

  

-0.3

  

Aquaculture commodity Annual production (tonnes) Annual value (USD)

Shrimp  17  426,400

Tilapiaa  80  n/a
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Projected changes in aquaculture production

 Economic and social implications

Economic development and government revenue

Current contributions

Aquaculture
commodity Use

Projected change

B1/A2 2035 B1 2100* A2 2100

Tilapia Food security          

Shrimp Livelihoods         

Marine ornamentals Livelihoods          

Macrobrachium Livelihoods          

Marine fi sh Livelihoods          

Trochus Livelihoods          

 Low Medium High Low Medium High
Projected increase Projected decrease

Industrial fi shery
Contribution to GR*

USD m GR (%)

Surfacea  1.4  1.7

Longlineb  0.2  0.2
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Projected effects of climate change 

Food security

i

2 

Effects of population growth

Additional effects of climate change

25.

Variable 2010 2035 2050 2100

Population (x 1000)  252  400  483  695

Fish available per person (kg/year)a  16  10  8  6

Gap (kg/person/year)b  19  25  27  29 
2

Fish consumption 
per person (kg)

Animal protein 
from fish (%)

Fish provided 
by subsistence catch (%)

National Rural Urban Rural Urban Rural Urban

20 21 19 60 43 60 17
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Filling the gap

Livelihoods

Current contributions

4.

37 62

23 74

17 776

11 10 78

      

     A uaculture  Tuna
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Projected effects of climate change

 Adaptations and suggested policies

1. 

2. 

3. 

Jobs on tuna 
vessels*

Jobs in shore-based 
tuna processing

Coastal households earning 
income from fi shing (%)

Jobs in 
aquaculture**

2002 2006 2008 2002 2006 2008 1st 2nd Both 2007

54 20 30 30 30 30 21 40 61 30

4

Year

Projected change under A2 scenario

Oceanic 
fi sheries**

Coastal fi sheries Aquaculture

Nearshore pelagic fi sh Other resources Ponds Coastal

Present*

2035 No eff ect

2050 No eff ect

2100

     

Percentage increase
     

Percentage decrease
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Economic development and government revenue

Food security

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E3 Immediate conservation management measures 
for bigeye tuna E7, E8

E4 Energy efficiency programmes for industrial tuna 
fleets E9

E5 Environmentally-friendly fishing operations

E7 Safety at sea E10

E8 Climate-proof infrastructure E11

E9 Pan-Pacific tuna management E2

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F4 Allow for expansion of freshwater habitats F4, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish
F6, F13, F18

F7 Manage freshwater and estuarine fisheries to 
harness opportunities

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F9 Develop pond aquaculture to diversify the supply 
of fish F13–16, F18

F10 Develop coastal fisheries for small pelagic fish F13, F17, F18

F11 Improve post-harvest methods F17, F18
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Sustainable livelihoods

Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

L4 Diversify production of coastal aquaculture 
commodities L4, L5

L5 Modify locations and infrastructure for coastal 
aquaculture L6
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 WALLIS AND FUTUNA

2.22 Wallis and Futuna

Key features

Population

EEZ area (km2) 242,445 

Land area (km2) 255

Land as % of EEZ

Fisheries and aquaculture activities: 

 

Year 2010 2035 2050 2100

Population (x 1000)a  13  14  14  14

Population growth ratea  -0.6  0  0  0

Tuvalu

Fiji

Tonga

all s and
na

Niue

Samoa

American 
Samoa

Tokelau

Mata
Utu

Tuvalu

Fiji

Tonga

Niue

Samoa

AmericanAA
Samoa

Tokelau
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 Surface climate and the ocean

Existing features

Projected changes to surface climate

Projected changes to the ocean

Climate
featurea

1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Air temperature
(°C)

27.1
(Hihifo)

+0.5 to +1.0

  

+0.5 to +1.0

  

+1.0 to +1.5

   

+2.5 to +3.0

   

Rainfall
(mm)

3339
(Hihifo)

+5 to +15%

  

+5 to +20%

   

+10 to +20%

   

+10 to +20%

   

More extreme wet and dry periods   

Cyclones
(no. per year) 1.6  Total number of tropical cyclones may decrease

 Cyclones are likely to be more intense
  

  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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 Oceanic fi sheries

Recent catch and value

Existing oceanic fi sh habitat

Ocean feature 1980–1999
average

Projected change

B1 2035 A2 2035 B1 2100* A2 2100

Sea surface 
temperature (°C) 28.9a

+0.6 to +0.8

  

+0.7 to +0.8

   

+1.2 to +1.6

   

+2.2 to +2.7

   

Sea level (cm) +6 since 1960

IPCC **
+8

 

+8

 

+18 to +38

 

+23 to +51

 

Empirical models ***
+20 to +30

 

+20 to +30

 

+70 to +110

 

+90 to +140

 

Ocean pH (units) 8.08
-0.1

 

-0.1

 

-0.2

 

-0.3

 

Currents Increase in South 
Pacifi c gyre Continued increase in strength of South Pacifi c gyre

Nutrient supply Decreased 
slightly

Decrease due to increased stratifi cation 
and shallower mixed layer

< -20%
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Projected change in skipjack tuna catch (%) Projected change in bigeye tuna catch (%)

B1/A2 2035

  

B1 2100*

  

A2 2100

  

B1/A2 2035

   

B1 2100*

  

A2 2100

  

+44 +49 +46 0 0 -7

Projected changes to oceanic fi sh habitat

Projected changes in oceanic fi sheries production

 Coastal fi sheries

Recent catch and value

SPSG feature
Projected change (%)

B1 2035 A2 2035 B1 2100* A2 2100

Surface areaa 
+4

   

+7

   

+7

   

+14

   

Location
Poleward extension of southern limit

    

Net primary production
-3

   

-5

   

-3

   

-6

   

Zooplankton biomass
-3

   

-4

   

-5

   

-10
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 WALLIS AND FUTUNA

 

Existing coastal fish habitat
2

Projected changes to coastal fish habitat

Habitat Coral reefa Mangroveb Seagrassb Intertidal flat

Area (km2) 932 0.2 24 n/a

Feature
Coastal fisheries category

Total
Total 
value 

(USD m)*
Demersal 

fish
Nearshore 

pelagic fishb
Targeted 

invertebrates
Inter/subtidal 
invertebrates

Catch (tonnes)*  718  106  17  120 961
7.5

Contribution (%)a  75  11  2  12 100
1

 

Habitat featurea
Projected change (%)

B1/A2 2035 B1 2100* A2 2100

Coral coverb
-25 to -65

  

-50 to -75

  

> -90

  

Mangrove area
-10

  

-50

  

-60

  

Seagrass area
-5 to -20

  

-5 to -35

  

-10 to -50
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Coastal 
fi sheries 
category

Contrib.
(%)**

Projected change in productivity (P) and catch (%)

B1/A2 2035 B1 2100* A2 2100

P*** Catch P*** Catch P*** Catch

Demersal fi sh  75  -3.5  -3  -20  -15  -35  -26

Nearshore 
pelagic fi sh  11  +17.5  +2  +20  +2  +10  +1

Targeted 
invertebrates  2  -3.5  -0.06  -10  -0.2  -20  -0.4

Inter/subtidal 
invertebrates  12  0  0  -5  -0.6  -10  -1

Total catcha   -0.8   -13.5   -27

   

Projected changes in coastal fi sheries production

Coastal fi sheries 
category

Projected change (%)
Main eff ects

B1/A2 2035 B1 2100* A2 2100

Demersal fi sh
-2 to -5

  

-20

  

-20 to -50

  

Habitat loss and reduced 
recruitment (due to 
increasing SST and reduced 
currents)

Nearshore pelagic 
fi sha

+15 to +20

  

+20

  

+10

  
Changes in distribution of 
tuna

Targeted 
invertebrates

-2 to -5

  

-10

  

-20

  

Habitat degradation, 
and declines in aragonite 
saturation due to ocean 
acidifi cation

Inter/subtidal 
invertebrates

0

  

-5

  

-10

  

Declines in aragonite 
saturation due to ocean 
acidifi cation
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 WALLIS AND FUTUNA

  Freshwater and estuarine fi sheries

Macrobrachium

 Aquaculture

 Economic and social implications

Economic development and government revenue

Food security

i

2 

25.

Fish consumption per person (kg) Fish provided by subsistence catch (%)

National Rural Urban Rural Urban

74 n/a n/a 86 86
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Coastal households earning income from fi shing (%)

1st 2nd Both

21 23 44

Effects of population growth

Additional effects of climate change

Livelihoods

Current contributions

Projected effects of climate change

Variable 2010 2035 2050 2100

Population (x 1000)  13  14  14  14

Fish available per person (kg/year)a  213  206  206  206

Surplus (kg/person/year)b  178  171  171  171
2
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 WALLIS AND FUTUNA

 Adaptations and suggested policies

1. 

2. 
and

3. 

Economic development and government revenue

Year

Projected change under A2 scenario

Oceanic fi sheries**
Coastal fi sheries

Nearshore pelagic fi sh Other resources

Present*

2035

2050

2100

     

Percentage increase
     

Percentage decrease

Adaptation no. 
(Section 3.2) Summary of adaptation Supporting policy no. 

(Section 3.3)

E3 Immediate conservation management measures 
for bigeye tuna E8

E7 Safety at sea E10

E9 Pan-Pacifi c tuna management E2
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Adaptation no.  
(Section 3.6) Summary of adaptation Supporting policy no. 

(Section 3.7)

L1 Improve technical and business skills of 
communities L1, L2

L2 Rebuild populations of sea cucumbers and 
trochus L2

L3 Develop coral reef ecotourism ventures L3

Food security

Sustainable livelihoods 

Adaptation no.  
(Section 3.4) Summary of adaptation Supporting policy no. 

(Section 3.5)

F1 Manage and restore vegetation in catchments F1, F2, F18

F2 Foster the care of coastal fish habitats F1–F3, F18

F3 Provide for landward migration of coastal fish 
habitats F4, F5, F18

F5 Sustain production of coastal demersal fish and 
invertebrates F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish F6, F13, F18

F8 Increase access to tuna for urban and rural 
populations F8–F13, F18

F11 Improve post-harvest methods F17, F18
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ADAPTATIONS AND POLICIES

3. Adaptations and supporting policies

3.1 Choosing the best adaptations

Figure 3.1 
24.

Climate change

Long term loss

Lose lose Lose win

Win lose Win win

O
th

er
 d

riv
er

s
S

ho
rt

te
rm

 lo
ss
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3.2 Adaptations for economic development and government 
revenue (E)

, and 

. 
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ADAPTATIONS AND POLICIES

  
(win-win)

2

 



290

 

 Adaptation E3: Immediate conservation management measures for bigeye tuna 
(lose-win)
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ADAPTATIONS AND POLICIES

 

2 

 

 Adaptation E7: Safety at sea (win-win)

 Adaptation E8: Climate-proof infrastructure (lose-win)
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3.3 Supporting policies for economic development and government 
revenue (E)

 Policy E1: Promote transparent access agreements

 Policy E2: Explore further approaches to collective management

 Policy E3: Adjust national tuna management plans and marketing strategies 

 Policy E4: Include implications of climate change in the development of 
future management objectives and strategies for the Western and Central 
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ADAPTATIONS AND POLICIES

 Policy E5: Revise licensing conditions for DWFNs, as needed, to require that 
all vessels provide operational-level catch and effort data 

 Policy E6: Finalise the declaration of national ocean boundaries

 Policy E7: Apply regionally-responsible, spatially-explicit national management 
measures

 Policy E8: Develop further measures to mitigate the capture of bigeye tuna 

 Policy E9: Use regional trade and preferential access agreements to market 
environmentally-friendly tuna products

2 

 
for safety at sea

 Policy E11: Require all new infrastructure to be more climate-proof
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3.4 Adaptations for maintaining the contribution of fish to food 
security (F)

 

Table 3.1

Adaptation Type Supporting 
policy*

E1 Full implementation of sustainable fishing effort schemes W-W E1, E2, E4–E6

E2 Diversify sources of fish for canneries W-W E1–E5, E7

E3 Immediate conservation management measures for bigeye tuna L-W E7, E8

E4 Energy efficiency programmes for industrial tuna fleets W-W

E9E5 Environmentally-friendly fishing operations W-W

E6 Gender-sensitive fish processing operations W-W

E7 Safety at sea W-W E10

E8 Climate-proof infrastructure L-W E11

E9 Pan-Pacific tuna management L-W E2
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ADAPTATIONS AND POLICIES

3.4.1 Adaptations to safeguard fi sh habitats

 Adaptation F1: Manage and restore vegetation in catchments (win-win)

Well-managed catchment Poorly-managed catchment

Land useHabitats Processes

Burial of habitat

Vegetated 
catchment

Unvegetated 
catchment

Agriculture

Mining

Logging

Mangrove

Bare sand

Seagrass

Coral reef

Freshwater input

Sediment and 
nutrient input

Sediment and 
nutrient transfer

Scouring of 
streambank

Sediment deposition

Nutrient uptake

Figure 3.2
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ADAPTATIONS AND POLICIES

 

 i

ii

  
(lose-win)

 

 

i 

ii 
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 Adaptation F4: Allow for expansion of freshwater habitats (lose-win)

 

 
 

 

3.4.2 Adaptations to optimise catches from coastal demersal and 
freshwater fish stocks

 
(lose-win)
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ADAPTATIONS AND POLICIES

 

 
opportunities (lose-win)
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3.4.3 Adaptations to fill the gap in fish needed for food security

 Adaptation F8: Increase access to tuna for urban and rural populations 
(win-win)
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ADAPTATIONS AND POLICIES

Figure 3.3

a) b)

 
(win-win)
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Oreochromis niloticus

Figure 3.4 

a) b)
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ADAPTATIONS AND POLICIES

 

 Adaptation F11: Improve post-harvest methods (win-win)

3.5 Supporting policies for maintaining the contribution of fish to 
food security (F)

 Policy F1: Strengthen governance and legislation to ensure the sustainable 

 

 Policy F2: Promote ecosystem-based management measures for agriculture, 
forestry and mining
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 Policy F3: Protect source and resilient coral reefs

 Policy F4: Minimise barriers to landward migration of coastal habitats and 

 Policy F5: Promote mangrove replanting programmes

 

 

 Policy F8: Allocate tuna from national catches for food security

 Policy F9: Revise national and regional tuna management plans to provide 

 
nearshore pelagic species

 Policy F11: Include FADs (anchored inshore) as part of the national 
infrastructure for food security

 Policy F12: Provide incentives for the private sector to purchase, store, process 
and distribute lower-value tuna

 
improve management 

 Policy F14: Provide incentives for the private sector 
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ADAPTATIONS AND POLICIES

 
with the potential effects on freshwater biodiversity

 
Oreochromis 

mossambicus

 Policy F16: Strengthen national capacity, and collaboration between national 
agencies, to manage environmental issues 

 Policy 17: Provide training and technical support

 
food security

Table 3.2
 

Adaptation Type Supporting 
policy*

Adaptations to safeguard habitats producing fish

F1 Manage and restore vegetation in catchments W-W F1, F2, F18

F2 Foster the care of coastal fish habitats W-W F1–F3, F18

F3 Provide for landward migration of coastal fish habitats L-W F4, F5, F18

F4 Allow for expansion of freshwater habitats L-W F4, F18

Adaptations to optimise catches from coastal demersal and freshwater fish stocks

F5 Sustain production of coastal demersal fish and invertebrates L-W F6, F7, F13, F18

F6 Diversify catches of coastal demersal fish L-W
F6, F13, F18

F7 Manage freshwater and estuarine fisheries to harness opportunities L-W

Adaptations to fill the gap in fish needed for food security

F8 Increase access to tuna for urban and rural populations W-W F8–F13, F18

F9 Develop pond aquaculture to diversify the supply of fish W-W F13–F16, F18

F10 Develop coastal fisheries for small pelagic fish W-W? F13, F17, F18

F11 Improve post-harvest methods W-W F17, F18
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3.6 Adaptations for maximising sustainable livelihoods (L)

 Adaptation L1: Improve technical and business skills of communities 
(win-win)

 Adaptation L2: Rebuild populations of sea cucumbers and trochus (lose-win)
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ADAPTATIONS AND POLICIES

 

 Adaptation L4: Diversify production of coastal aquaculture commodities 
(win-win)

 Adaptation L5: Modify locations and infrastructure for coastal aquaculture 
(lose-win)
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3.7 Supporting policies for maximising sustainable livelihoods (L)

 
businesses

 Policy L2: Develop partnerships with regional technical agencies

 Policy L3: Promote private sector investment in coastal tourism designed to 
accommodate climate change

 Policy L4: Inform prospective private sector investors in coastal aquaculture 

 Policy L5: Strengthen national and regional capacity to adopt and implement 
aquatic animal health and biosecurity measures, 

51

 Policy L6: Provide incentives for aquaculture enterprises to assess risks 
to infrastructure

Table 3.3 

Adaptation Type Supporting 
policy*

L1 Improve technical and business skills of communities W-W L1, L2

L2 Rebuild populations of sea cucumbers and trochus L-W L2

L3 Develop coral reef ecotourism ventures W-W? L3

L4 Diversify production of coastal aquaculture commodities W-W L4, L5

L5 Modify locations and infrastructure for coastal aquaculture L-W L6
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GAPS IN KNOWLEDGE

4. Gaps in knowledge

4.1 Knowledge needed to improve the understanding of 
vulnerability

4.1.1 Surface climate and tropical Pacific Ocean

 



310

i.

4.1.2 Fish habitats

Open-ocean food webs

 

 2

in situ 

 

 

i 
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GAPS IN KNOWLEDGE

 

Coral reefs

2
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Freshwater rivers and estuaries

4.1.3 Fish stocks
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GAPS IN KNOWLEDGE

 

 

 

 

 

 

 

 

 

Gambierdiscus 



314

 

 

 

4.1.4 Aquaculture

Pond aquaculture
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GAPS IN KNOWLEDGE

 

 
Anopheles

Commodities for livelihoods

 

 

 

 

4.2 Knowledge needed to implement adaptations effectively

4.2.1 Economic analysis
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4.2.2 Social dimensions
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INVESTMENTS

5. Investments required

1. 

2. 

3. 

4. 

5.1 Investments to implement adaptations

5.1.1 Economic development and government revenue
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5.1.2 Food security and livelihoods

 

2

ii.

 

 

 

 

 

 

ii 
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INVESTMENTS

 

 

 

 

 

5.1.3 Increasing participation and awareness

 

 

 

5.2 Investments to fill gaps in knowledge
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5.2.1 Surface climate and the tropical Pacific Ocean

 

 

 

5.2.2 Oceanic fisheries
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INVESTMENTS

 

iii;

 a

 

;

 

 

 

 

5.2.3 Coastal fisheries

 

 
 

  

iii 
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and 

 

5.2.4 Freshwater and estuarine fisheries

 

 

5.2.5 Aquaculture
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INVESTMENTS

 

 

5.3 Investments to strengthen partnerships

5.4 Investments to monitor changes in resources and the success of 
adaptations
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5.5 Investments to localise the vulnerability assessment
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6. Technical summaries

6.1 General approach and use of climate models

General approach

.

.

.

 
.

Figure 6.1 
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Use of climate models
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th 
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th

th

Figure 6.2 
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Year
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Biogeochemical models

 

How to use the technical summaries



TECHNICAL SUMMARIES – 6.2

329

6.2 Observed and projected changes in surface climate of the 
tropical Pacific {Chapter 2}11

th

 

th
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Present-day surface climate

Atmospheric circulation {Chapter 2, Section 2.3.1}

Air temperature {Chapter 2, Section 2.3.2}

Seasonal variation in temperatures and rainfall {Chapter 2, Section 2.3.3}

rainfall.

Tropical cyclones {Chapter 2, Section 2.3.4}
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Climate variability in the tropical Pacific {Chapter 2, Section 2.3.5}

Observed trends in surface climate

Air temperature {Chapter 2, Section 2.4.1}

C 

rate.

Rainfall {Chapter 2, Section 2.4.2}
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South Pacific Convergence Zone {Chapter 2, Section 2.4.3}

Tropical cyclones {Chapter 2, Section 2.4.4}

Projected changes in surface climate

Air temperature {Chapter 2, Section 2.5.1}

Rainfall {Chapter 2, Section 2.5.2}
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El Niño-Southern Oscillation {Chapter 2, Section 2.5.3}

Tropical cyclones {Chapter 2, Section 2.5.4}

 

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

                   

Table 6.1

Variable 1980–1999 
average

Projected change
B1 2035 A2 2035 B1 2100* A2 2100

Air temperature (°C) 27.4
+0.5 to +1.0

 

+0.5 to +1.0 

 

+1.0 to +1.5

 

+2.5 to +3.0

 

Rainfall

Equatorial

n/a

+5 to +15% 

 

+5 to +20% 

 

+10 to +20%

 

+10 to +20%

 

Subtropics
-5 to -10% 

 

-5 to -20% 

 

-5 to -20%

 

-5 to -20% 

 

ENSO events Interannual  
variable

Continued source of interannual climate 
variability  

PDO-decadal variability Decadal  
variable

Continued source of decadal modulation 
in Pacific basin climate and ENSO events  

Tropical cyclones 9
 Total number of tropical cyclones may 
decrease

 Cyclones are likely to be more intense

 

 

Atmospheric CO2 (ppm) 339–368 400–450 400–450 500–600 750–800
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6.3 Observed and projected changes to the tropical Pacific Ocean 
{Chapter 3}12

Features of the tropical Pacific Ocean

Large-scale ocean currents {Chapter 3, Section 3.2.1}

Ocean temperature {Chapter 3, Section 3.2.2}
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.

Ocean eddies {Chapter 3, Section 3.2.3}

 

Surface current
(upper 100 m)

Equatorial undercurrent
(50–200 m)

Surface velocity
(upper 10 m)
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Figure 6.3
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Nutrient supply {Chapter 3, Section 3.2.4}

Dissolved oxygen {Chapter 3, Section 3.2.5}

Ocean acidification {Chapter 3, Section 3.2.6}

Wave height {Chapter 3, Section 3.2.7}
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Sea level {Chapter 3, Section 3.2.8}

Coastal circulation and island effects {Chapter 3, Section 3.2.9}

Recent observed changes in the tropical Pacific Ocean

Large-scale currents and eddies {Chapter 3, Sections 3.3.1 and 3.3.3}

Ocean temperature {Chapter 3, Section 3.3.2}

Nutrient supply {Chapter 3, Section 3.3.4}
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Dissolved oxygen {Chapter 3, Section 3.3.5}

Ocean acidification {Chapter 3, Section 3.3.6}

Wave height {Chapter 3, Section 3.3.7}

Sea level {Chapter 3, Section 3.3.8}

Coastal circulation and island effects {Chapter 3, Section 3.3.9}
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Projected changes in the tropical Pacific Ocean

Large-scale currents and eddies {Chapter 3, Sections 3.3.1 and 3.3.3}

 

Ocean temperature {Chapter 3, Section 3.3.2}

 

Nutrient supply {Chapter 3, Section 3.3.4}
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Table 6.2

 

Ocean 
feature

Observed 
changes

2035 2100
B1 A2 B1 A2

Currents
South Pacific gyre 
has strengthened

SEC decreases at the equator; EUC becomes shallower; SECC  
decreases and retracts westward in the upper 50 m 

Sea surface 
temperature

Projected to increase significantly over the entire region 

+0.6 to +0.8°C +0.7 to +0.8°C +1.2 to +1.6°C +2.2 to +2.7°C

Ocean 
temperature 
at 80 m

+0.6 to 1°C  
since 1950

+0.4 to +0.6°C +1.0 to +1.3°C +1.6 to +2.8°C

Warm Pool Warmer and fresher
Extends eastward; water warms and becomes fresher, and area of warmest waters 
increases

Equatorial 
upwelling

Decreased Integral transport 9°S–9°N remains unchanged

Eddy 
activity

No measurable 
changes

Probable variations in regions where major oceanic currents change

Nutrient 
supply

Decreased slightly 
in two locations

Decrease due to increased stratification and shallower mixed layer, with a possible 
decrease of up to 20% under A2 by 2100

Dissolved 
oxygen

Expansion of low-
oxygen waters

Possible decrease due to lower oxygen intake at high latitudes 

Possible increase near the equator due to decreased remineralisation   

Ocean 
acidification

Aragonite saturation (Ω) projected to continue to decrease significantly

 Ω decreased 
from 4.3 to 3.9 n/a  Ω ~ 3.3  Ω ~ 3.0 Ω ~ 2.4

 Ω horizon rises 
from 600 to 
560 m

n/a  ~ 456 m n/a ~ 262 m

 pH decreased 
from 8.14 to 8.08 n/a  ~ 7.98 n/a ~ 7.81

Waves
Decreased in far 
west Pacific; no 
data elsewhere

Slight increase (up to 10 cm) in swell wave height; patterns  
depend on ENSO and tropical cyclones

Sea level
+6 cm 
since 1960

Projected to rise significantly

* +8 cm +18 to +38 cm +23 to +51 cm

** +20 to +30 cm +70 to +110 cm +90 to +140 cm

Island 
effects

Not observed Probable; undocumented

 

                Very low  Low  Medium  High  Very high
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Dissolved oxygen {Chapter 3, Section 3.3.5}

Ocean acidification {Chapter 3, Section 3.3.6}

 

Wave height {Chapter 3, Section 3.3.7}

Sea level {Chapter 3, Section 3.3.8}

ii.
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Coastal circulation and island effects {Chapter 3, Section 3.3.9}
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6.4 Vulnerability of open ocean food webs in the tropical Pacific to 
climate change {Chapter 4}13
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Figure 6.4

Physical nature of the provinces in the region {Chapter 4, Section 4.3}
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a
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South Equatorial Current

North Equatorial Counter Current
Western Pacific

Warm Pool (Warm Pool)

Archipelagic Deep
Basins (ARCH)

South Pacific
Subtropical Gyre (SPSG)

Pacific Equatorial
Divergence (PEQD)
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North Pacific Tropical Gyre and South Pacific Subtropical Gyre

are 

Archipelagic Deep Basins

Projected changes to key physical and chemical features of provinces 
{Chapter 4, Section 4.7}

.
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Projected vulnerability of food webs in provinces to key features of the 
ocean {Chapter 4, Section 4.8}

Sea temperature {Chapter 4, Section 4.8.1}

Mixed layer depth (MLD) {Chapter 4, Section 4.8.2}

Upwelling {Chapter 4, Section 4.8.3}
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Solar radiation {Chapter 4, Section 4.8.4}

Dissolved oxygen {Chapter 4, Section 4.8.5}

Ocean chemistry {Chapter 4, Section 4.8.6}

Overall vulnerability
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Table 6.3

Province Year Vulnerability Projected changes

PEQD

2035
Moderate

    

Decrease in surface area of 20–27% as western boundary of PEQD 
moves eastwards from 180° to 170°W. Minor (2%) reduction in 
zooplankton biomass. No direct effect of higher SST, and lower O2 and 
pH, on biomass or composition of plankton.

2100
High

    

Decreases in surface area of 30–50% and movement of boundary to 
160–150°W. A 2–4% increase in NPP and 3–6% decrease in biomass of 
zooplankton. No direct effect of higher SST, and lower O2 and pH, on 
biomass or species composition of plankton.

Warm 
Pool

2035
Moderate

    

Increase in surface area eastwards by 18–21%, with a 5–7% reduction 
in NPP and 3–6% decrease in biomass of zooplankton throughout the 
water column. No direct effect of higher SST, and lower O2 and pH, on 
biomass or species composition of plankton.

2100
High

    

Increase in surface area eastwards by 26–48%, with a 9% reduction in 
NPP and 9–10% decrease in biomass of zooplankton throughout the 
water column. No direct effect of higher SST, and lower O2 and pH, on 
biomass or species composition of plankton.

NPTG

2035
Low

    

Surface area increases limited to 1% as the province extends to the 
north. NPP decreases by 3–5% and zooplankton biomass declines by 
3 to 4%. No direct effect of higher SST and O2, or lower pH, on biomass 
or species composition of plankton.

2100
Moderate

    

Increase in surface area stabilises at an increase of 1% but NPP 
decreases greatly (11–22%) and biomass of zooplankton declines by 
10–18%. No direct effect of higher SST and O2, or lower pH, on biomass 
or species composition of plankton.

SPSG

2035
Low

    

Surface area increases by 3–7%. NPP decreases by 4–5% and biomass 
of zooplankton declines by 3–4%. No direct effect of higher SST, and 
lower O2 and pH, on biomass or species composition of plankton.

2100
Low-

Moderate

    

Surface area increases by 7–14% and extends poleward, with a 3–6% 
reduction in NPP and 5–10% decrease in biomass of zooplankton due 
to deepening of the thermocline. No direct effect of higher SST, and 
lower O2 and pH, on biomass or species composition of plankton.

ARCH

2035
Low

     

No change in surface area. A reduction in NPP of 5–8% and a 5–6% 
decrease in biomass of zooplankton due to deepening of the 
thermocline. No direct effect of higher SST, and lower O2 and pH, on 
biomass or species composition of plankton.

2100
Moderate

     

No change in surface area. Greater (20–33%) reduction in NPP and a 
17–26% decrease in biomass of zooplankton due to deepening of the 
thermocline. No direct effect of higher SST, and lower O2 and pH, on 
biomass or species composition of plankton.

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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6.5 Vulnerability of coral reefs in the tropical Pacific to climate 
change {Chapter 5}14

Vulnerability of coral reefs to climate change

Sea surface temperature {Chapter 5, Section 5.6.1}

Symbiodinium

 

Symbiodinium

Solar radiation {Chapter 5, Section 5.6.2}
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Ocean acidification {Chapter 5, Section 5.6.3}

 

st

Cyclones and storms {Chapter 5, Section 5.6.4}

Acropora

 

Rainfall patterns {Chapter 5, Section 5.6.4}
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Sea level {Chapter 5, Section 5.6.5}

Ocean circulation {Chapter 5, Section 5.6.6}

Overall vulnerability
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Projected changes in habitat area

Sea surface 
temperature

Solar 
radiation

Ocean 
chemistry

Cyclones 
and storms

Rainfall 
patterns Sea level* Ocean 

circulation

Very high Low Very high Moderate High Low-
moderate Moderate

Table 6.4  

Table 6.5

Year Scenario Management
Coral cover Macroalgal cover

% % decrease % % increase 

2035 B1/A2
Strong 15–30 25–65  40 130  

Poor 15 65  40–60 130–200  

2100

B1
Strong 10–20 50–75  50 > 150  

Poor < 5 > 85  80 > 250  

A2
Strong < 2 > 90  > 95 > 300  

Poor < 2 > 90  > 95 > 300  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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3

2

1

0

Year

2080 Today

2035: Reef growth zero or 
negative. Corals decrease and 
soft corals and macroalgae 
increase. Fish populations decrease
or composition changes. Reef 
health influenced by management.

Today: Corals regularly bleach 
but reefs can recover if local 
stressors (e.g. overfishing, water 
quality) are addressed.

2100: Reefs break down. Many 
populations of  fish decrease to 
lower levels. Possible increase in 
some fish species – but unlikely 
to replace harvest now obtained 
from reefs.
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Figure 6.5
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6.6 Vulnerability of mangroves, seagrasses and intertidal flats in the 
tropical Pacific to climate change {Chapter 6}15

i

Vulnerability of coastal habitats to climate change

Temperature {Chapter 6, Sections 6.6.1.2 and 6.6.2.2}

Mangroves

Intertidal and subtidal seagrasses
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Solar radiation {Chapter 6, Sections 6.6.1.1 and 6.6.2.1}

Mangroves

Seagrasses

Atmospheric carbon dioxide and ocean chemistry {Chapter 6, Sections 6.6.1.6  
and 6.6.2.6}

Mangroves

Seagrasses

Cyclones and storms {Chapter 6, Sections 6.6.1.5 and 6.6.2.5}

Mangroves
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Seagrasses

Rainfall patterns {Chapter 6, Sections 6.6.1.3 and 6.6.2.3}

Mangroves

Seagrasses

Sea level {Chapter 6, Sections 6.6.1.7 and 6.6.2.7}

Mangroves
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Seagrasses

 

Nutrient delivery {Chapter 6, Sections 6.6.1.4 and 6.6.2.4}

Mangroves

Seagrasses

Overall vulnerability

Mangroves
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Seagrasses

Table 6.6 

Projected changes in habitat area

over time.

SST Solar 
radiation

Ocean 
chemistry

Cyclones 
and storms

Rainfall 
patterns Sea level Nutrients

Mangroves

B1/A2 2035 Very low Low Very low Moderate Low High Low

B1 2100* Very low Low Very low Moderate Moderate Very high Low

A2 2100 Very low Low Very low Moderate Moderate Very high Low

Seagrasses

B1/A2 2035 Moderate Moderate Very low Moderate Moderate Low Low

B1 2100* Moderate Moderate Very low Moderate Moderate Moderate Low

A2 2100 High High Very low High High Moderate Moderate
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Table 6.7 

Year Scenario Mangrove area (%) Seagrass area (%)

2035 B1/A2  -10 to -30   < -5 to -20  

2100 B1  -50 to -70   -5 to -35  

2100 A2  -60 to -80   -10 to -50  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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6.7 Vulnerability of freshwater and estuarine habitats in the tropical 
Pacific to climate change {Chapter 7}16

Vulnerability of freshwater and estuarine habitats

Temperature {Chapter 7, Sections 7.5.4 and 7.6.2}

Cyclones and storms {Chapter 7, Sections 7.5.2 and 7.6.2}
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Rainfall patterns {Chapter 7, Sections 7.5.1 and 7.6.2}

Sea level {Chapter 7, Sections 7.5.5 and 7.6.2}

Overall vulnerability
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Table 6.8 

Projected changes in habitat area

Table 6.9 

 

Temperature Cyclones and 
stormsa Rainfall Sea levela

Equatorial

B1/A2 2035 Low Low/High Low Low/High

B1 2100* Low Low/High Low Low/High

A2 2100 Low Low/High Low Low/High

Subtropical

B1/A2 2035 Low Low/High Moderate Low/High

B1 2100* Moderate Low/High High Low/High

A2 2100 High Low/High High Low/High

Year Scenario Freshwater area (%)

2035 B1/A2  -5 to +10  

2100 B1  -10 to +20  

2100 A2  -20 to + > 20  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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6.8 Vulnerability of oceanic fisheries in the tropical Pacific to climate 
change {Chapter 8}17

Vulnerability of tuna to the direct effects of climate change

Ocean temperature {Chapter 8, Section 8.4.1}
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Ocean chemistry {Chapter 8, Section 8.4.4}

Ocean circulation {Chapter 8, Section 8.4.3}

Dissolved oxygen {Chapter 8, Section 8.4.2}
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Vulnerability of oceanic fisheries to the indirect effects of climate change

Changes to food webs {Chapter 8, Sections 8.5.1 and 8.5.2}

Overall vulnerability

Table 6.10 

Ocean 
temperature

Ocean 
chemistry

Ocean 
circulation*

Dissolved 
oxygen

Primary productivity 
(mid trophic)**

Skipjack

B1/A2 2035 Low Low Low Low Medium

B1 2100* Medium Low Low Low High

A2 2100 High Medium Medium Medium High

Bigeye

B1/A2 2035 Low Low Low Low Low

B1 2100* Medium Low Low Medium Medium

A2 2100 High Medium Medium High High
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Projected changes in oceanic fisheries

 

Table 6.11 

 Westa Eastb

B1/A2 2035 B1 2100* A2 2100 B1/A2 2035 B1 2100* A2 2100

            

Skipjack tuna +10 0 -20 +30 to 35 +40 to 45 +25 to 30

Bigeye tuna 0 to -5 -10 to -15 -30 to -35 0 to +5 0 to -5 -15 to -20

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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6.9 Vulnerability of coastal fisheries in the tropical Pacific to climate 
change {Chapter 9}18

Vulnerability of coastal fish and invertebrates to the direct effects of 
climate change

Sea surface temperature {Chapter 9, Section 9.3.1.1}

Ocean acidification {Chapter 9, Section 9.3.1.2}
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Ocean circulation {Chapter 9, Section 9.3.1.3}

Other variables

Vulnerability of coastal fish and invertebrates to the indirect effects of 
climate change

Habitat degradation {Chapter 9, Section 9.3.2}
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Overall vulnerability

 

Projected changes in fisheries productivity
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Variable

Coastal fisheries category

Total coastal 
fisheries***Demersal fish Nearshore

pelagic fish
Targeted 

invertebrates

Shallow 
subtidal and 

intertidal 
invertebrates

Present 
contribution to 
coastal fisheries 
production

56% 28% 2% 14%

West* East** West* East**

Vulnera-
bility and 
projected 
change in 
production

B1/A2 
2035

V L nil L L nila nila nila

P -2 to -5% nil +15 to +20% -2 to -5% nil Negligible Negligible

              

B1 
2100

V M L-M L L-M L M L
P -20% -10% +20% -10% -5% -10 to -20% -5 to -10%

              

A2 
2100

V H M L M L-M M-H M
P -20 to -50% -15 to -20% +10% -20% -10% -20 to -35% -10 to -30%

              

Major 
impacts

Habitat 
loss, and 
reduced 
recruitment 
due to 

SST and 
currents

Reduced production 
of zooplankton in food 
webs for non-tuna 
species and changes in 
distribution of tuna

Habitat 
degradation, 
and declines 
in aragonite 
saturation 
due to ocean 
acidification 

Declines in 
aragonite 
saturation 
due to ocean 
acidification

 

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

                   

Table 6.12
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6.10 Vulnerability of freshwater and estuarine fisheries in the 
tropical Pacific to climate change {Chapter 10}19

Vulnerability of freshwater and estuarine fisheries to the direct effects of 
climate change

Water temperature {Chapter 10, Section 10.3.1}
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Rainfall and river flow {Chapter 10, Section 10.3.2}

Sea level and salinity {Chapter 10, Section 10.3.3}

Dissolved oxygen {Chapter 10, Section 10.3.4}
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Turbidity {Chapter 10, Section 10.3.5}

Vulnerability of freshwater and estuarine fisheries to the indirect effects 
of climate change

Habitat changes {Chapter 10, Section 10.4.1}

Overall vulnerability
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Table 6.13 

Projected changes in fisheries productivity

Table 6.14 

 

Temperature River flow Salinity Dissolved 
oxygen Turbidity

Well-managed 
catchments Moderate Very low Low Low Low

Disturbed catchments High Low/Higha Moderate Moderate Moderate

Scenario Freshwater and estuarine fisheries production (%)

B1/A2 2035  0 to +2.5  

B1 2100*  -2.5 to +7.5a  

A2 2100  0 to +12.5a  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high
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6.11 Vulnerability of aquaculture in the tropical Pacific to climate 
change {Chapter 11}20

Vulnerability of aquaculture commodities for food security

Tilapia and carp {Chapter 11, Section 11.3.1.1}

Milkfish {Chapter 11, Section 11.3.1.2}
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Vulnerability of aquaculture commodities for livelihoods

Pearls {Chapter 11, Section 11.3.2.1}

Shrimp {Chapter 11, Section 11.3.2.2}
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Seaweed {Chapter 11, Section 11.3.2.3}

Kappaphycus

Marine ornamentals {Chapter 11, Section 11.3.2.4}
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Freshwater prawns {Chapter 11, Section 11.3.2.5}

Marine fish {Chapter 11, Section 11.3.2.6}

Sea cucumbers {Chapter 11, Section 11.3.2.7}
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Trochus {Chapter 11, Section 11.3.2.8}

Overall vulnerability
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Commodity
Vulnerability

B1/A2 2035 B1 2100* A2 2100

Food security

Tilapia and carp L (+)   L-M (+)  M (+)  

Milkfish L (+)  L (+)  L (+)  

Livelihoods

Pearls L (-)  L (-)  M (-)  

Seaweed M (-)  M-H (-)  H (-)  

Shrimp L (+)  L (-)  L–M (-)  

Marine ornamentals L (-)  M (-)  H (-)  

Freshwater prawn L (+)  L (-)  L (-)  

Marine fish L (-)  L (-)  L-M (-)  

Sea cucumbers L (-)  L (-)  L-M (-)  

Trochus L (-)  L (-)  L (-)  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

                   

Table 6.15 
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Aquaculture 
commodity

Vulnerability

B1/A2 2035 B1 2100* A2 2100

Food security

Tilapia and carp          

Milkfish          

Livelihoods

Pearls          

Seaweed          

Shrimp          

Marine ornamentalsa          

Freshwater prawn          

Marine fish          

Sea cucumbers          

Trochus          

 Low Medium High Low Medium High
Projected increase Projected decrease

Table 6.16
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