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“Change of climate that is attributed directly or 
indirectly to human activity that alters the 
composition of the global atmosphere and that is 
in addition to natural climate variability observed 
over comparable time periods” (UNFCCC, 
1992).

INTRODUCTION

What is a climate change?



The climate change is caused by both natural 
and anthropogenic drivers as a result of 
greenhouse gases emission. Greenhouse gases
(GHGs) differ in their warming influence 
(radiative forcing) on the global climate system 
due to their different radiative properties and 
lifetimes in the atmosphere. (IPCC, 2007)

Greenhouse gases: carbon dioxide (CO2), 
methane (CH4) and nitrous oxide (N2O) among 
others

What is the cause of climate change?



The change in climate may generally impact 
these:
a. Ecosystems 
b. Food 
c. Coasts 
d. Industry, settlements and society 
e. Health 
f.  Water 

IMPACT OF CLIMATE CHANGE

General impact



IMPACT OF CLIMATE CHANGE 
TO FISHERIES

The impact of climate change on fisheries 
would be in multiple pathways as figure.



(Figure from Badjeck 
et al. 2010)



• More frequent harmful algal blooms
• Increased incidence of disease and parasites 
• Altered local ecosystems with changes in competitors, 

predators and invasive species
• Changes in plankton composition
• Damage to coral reefs that serve as breeding habitats 

(bleaching)
• Less dissolved oxygen

Changes in sea surface temperature

Impacts on the abundance and species 
composition of fish stocks.

Effects



Higher temperatures reduce oxygen solubility in 
water but can raise the oxygen and food intake 
demand of fish as their metabolic rates are raised. 
Associated rises in gill ventilation rates can lead to 
increased uptake of aquatic pollutants, potentially 
rendering the flesh unfit for human consumption. 





Coral bleaching severity

(Figure from WFC, 2007)

Coral reefs provide a permanent habitat for many important fish species and are
vital to the juvenile stages or food supply of many others. Higher sea temperature is a 
major cause of coral bleaching and damage to reef ecosystems around the globe.



Calcification of coral

Calcification – a process by which corals produce calcium 
carbonate (CaCO3). 

Coral reef calcification is predicted to decrease 20-60% 
by the year 2100.

This situation due to ocean acidification as a result of 
increase of CO2 in sea water as atmospheric CO2 rises.
(McNeil et al., 2004 (GRL Vol 31) 



El Niño-Southern Oscillation

Changed location and timing of ocean currents and 
upwelling alters nutrient supply in surface waters 
and, consequently, primary productivity.

Changed ocean temperature and bleached coral 

May result in changes in the distribution and 
productivity of open sea fisheries.

Reduced productivity of reef fisheries.



El Nino impact to fish 
catch on the east coast 
of Peninsular Malaysia

Jan 96 Dec 99





Effects of rising sea levels

Mean sea level is predicted to rise between 10 and 90 
centimeters during this century. 
�This will likely damage or destroy many coastal 
ecosystems such as mangroves and salt marshes
�Threat to countries such as Bangladesh, Guyana, and 
the Maldives, and to low-lying islands like Tuvalu, 
Tonga, and Kiribati, and most low lying coral islands in 
the Pacific and Indian Oceans that have economies tied 
to coastal and marine systems, in the form of fishing and 
tourism.



A rise in sea level would increase the depth of water 
above coral reefs (optimum being 2–30 m). 

� This would result in lower light penetration to 
support the photosynthetic algae living within the coral. 
If the water depth increases faster than the corals can 
grow, they could effectively ‘‘drown,’’ destroying habitat 
for fish upon which many artisanal fishers are 
dependent.



Disease

In tropical areas, warmer waters may increase the 
susceptibility of fish to pathogens because they are 
already expending energy dealing with thermal stress.

Many pathogens are temperature-sensitive. For 
example, growth rates of marine bacteria and fungi are 
positively correlated with temperature.

� More disease related fish mortalities are expected.



Impact of climate change to fish species 



Predicted 
changes in 
various fish 
populations 
associated 
with warmed 
habitats, 
according to 
geographical 
region 
(Roessig et 
al., 2004)



Climate change 
may alter the 
species 
distribution.

Maps showing 
occurrence of 
mackerel in the 
region at present 
and in 2050. 
(under IPCC 
SRES A1B 
scenario)

Source: AquaMaps 
project  (ACB-WFC-FRI); 
www.aquamaps.org) -
mapping tools that 
display changes in the 
SEA marine biodiversity 
due to climate change, 
using a biogeography 
modeling approach 
(AquaMaps) linked to 
existing information 
systems .



ADAPTATION AND MITIGATION



We can’t  stop the climate from being changed, as t he 
production of CO 2 has been increasing, and the atmosphere 
has been warming….



Our option….

“Mitigate and adapt…..”



DRAFT ONLY



The Climate Change Action Plan is a 10-year 
programme (2010-2020) .
Seven actions to be taken:

1.  Develop/strengthen fisheries-meteorology databa se
oCompile data on fisheries activities and meteorolog y for areas 
under fisheries 
oDevelop temporal & spatial database and data manage ment 
that can be accessed by stakeholders
oProvide real-time data for monitoring
oDissemination of information to target groups and 
stakeholders
oDevelop fisheries meteorological stations network w ith Met.



2.  Develop climate change resilience in fisheries 
o thru community-level adaptation, livelihood diversi fication, 

better access to basic services and social protecti on

3.  Research and knowledge management
o Analysis on the linkages between climate phenomena and 

capture fisheries landings
o Research on use of green technology in fishing to h elp 

reduce  CO 2.
o Monitor landing of fish species (especially commerc ial sp.)
o Monitor impact of climate change to ecosystem and 

marine biodiversity.



4.  Capacity building and institutional 
strengthening

5.  Disaster Management
6.  Awareness Programme
7.  Conservation on marine biodiversity







CONCLUSION

• Projections of future conditions show impacts on the 
distribution and abundance of fishes associated with  
climate change.

• Fisheries have an option i.e. “mitigate and adapt…”
• Coral bleaching has been a problem arising from global 

warming. It will give impact to fish production.
• DOF Malaysia has prepared the Plan of Action for 

climate change to address this issue in fisheries. (f irst 
draft). 

• Exact situation of fisheries as a result of climate change 
still unknown.

• More research are needed.



TERIMA KASIH
Only God knows….


