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Malaysia

Is a tropical country consists 2 land masses (West and East)

West Malaysia: 11 states, East Malaysia: 2 states
Total Area: 330,803 km?

Population: 31.265 million (2016)
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Malaysia climate

v Tropical country — located near the Equator

v'Hot & humid throughout the year

v High humidity — over 80%

v Average rainfall around 250 cm/year

v Average temperature iIs between 21 — 32 °C

v In Highland area temperature is between 14 — 24 °C
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Malaysia faces 2 monsoon wind season:
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Agriculture in Malaysia

- In Malaysia, both annual and perennial crop production is
prevalent. While rice, fruit, pepper and vegetable
production is important, the tree crops (oil palm, rubber
and cocoa) dominate agriculture, involving both large
plantations and small farmers.

- The tree crops occupy more than 86% of the total
agricultural area and involve most of the fertile alluvial
coastal plains and undulating foothills. Oil palm alone
uses about 63.4% of the total agricultural area, followed
by rubber.
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Agricultural land use in Malaysia ( 102 Ha: 2000-2010)

Crop 2000 2005 2010 Annual growth rate (%)
Oil palm 3377 4049 4555 24
Rubber 1431 1250 1179 -1.2
Rice 479 452 450 -0.1
Fruits 304 330 375 2.6
Coconut 159 180 180 0
Cocoa 76 33 45 6.2
Vegetable 40 64 86 6.1
Tobacco 15 11 7 -74
Pepper 13 13 14 0.6
Total 5893 6383 6891 1.5

[Source: Mimnistry of Plantation Industries and Commodities, Malaysia (2006).]



What is Climate Change?

- Refers to any significant chanfj:, in the measu imate
for an extended period of time.
- In other word climate change i {&flsf=: major change in temper ,
precipitation, or wind patterns glggle}is other effects, that occur over
several decades or Ionger <2

- Climate change is expected. % brlng ith it warmer temperatures

and drier or wetter conwu 0 \\




IMPACT OF THE CLIMATE CHANGE ON
AGRICULTURE

Land/Soil/Water




The summarises the effects of climate change on land use and livelihood systems.

(Devendra 2011)

Land use systems

Livehhood svstems of the poor *

Feduced soi1l moisture

Problems with agncultural water management

Changes m so1ls due to modificahon of water
balance

Ecosvstems changes: genetic resources and
brodiversity

Expansion of semi-and and and AEZs

Increased droughts

Increased rangeland=

VWoody encroachment

Desertithcaton

Increased overstocking of heat tolerant anmmals
e.g. goats especially in the rangelands with
resultant so1l degradation

Alter the smtability of land to grow crops

Increased salmisaton

Feduced rodiversity
Species adaptation and distmbution
Shift out of agnculture

Feduced food and nutmtbonal secunty
= Avrailabality

= Access

= Utlisaton; and

= Food systems stabalaty

FAO (2008)

Increaszed n=k of poverty and bunger

Increased vulnerabality

Inabality to adapt to heat stress

Inability to sustain amimal production as
a key feature of rural livelhhoods

Feduced products and services from
apncultural baodiversity

Increased susceptibality to diseases

Feduced productvity

Feduced mncome

Eeduced self-reliance
Unstable households
Increased uwrban mugration

* Imcludes the lsndless

AEZ= agro-ecological zones



What are the effects of climate change?

1. Dry season and water shortage — Selangor and Klang
Valley

2. Unexpected Bad weather — downing of AirAsia flight
(Surabaya to KL 28 December 2014)
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3. The mini-tornadoes — Kedah (14 October 2014)
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Strategies to Cope with Climate Change:

- Policy/Strategies

- Research and Development
- Mitigation and Adaptation

- Agricultural Diversification



Example policy:

- In Malaysia, the Food Security Policy (FSP 2008-2010) was
introduced during the global food crisis but has since expired. It is
likely that the FSP will be extended this year, along with the
Implementation of the National Agricultural Policy. The key strategies
of the FSP are:

* Increasing rice production

* Increasing production and productivity

» Reinforcing marketing and distributing network

-« Bumi Hijau programme; and (] Eood Securlty and Food
conoms Cooperntion | Security Planning: Regional and
- » Development of abandoned areas. National Perspectives

E © 2 W
Gavm;n-ul‘al u‘mym Dr. lﬂﬂ'y CY. Wong

Program Director (TIES), ISIS Malaysia

APEC Workshop on Enhancing Food Security through

A Reglonal Approach and Wide Stakebolder Participation in Plant Blosecurity
Cencorde HoteL Shah Alam, Malsysts, 1-3 December 2010




The summary of the adaptive options in the agriculture sector is

as follows:

<Plant breeding for increased drought and flood tolerance and disease
resistance

<Use of heat-resistant varieties

<Application of new technologies for water harvesting, conservation and
recycling

<Development of food-feed systems

< Nutrient management and soil fertility

<+Changes in management and farming practices

< Diversified farming, intercropping, crop rotation and food-feed systems

<Development of early warning systems Improvement of irrigation
efficiency.

<Integration of animals with annual and tree crops systems

< Sustainable intensification of improved crop-animal systems

< Appropriate economic incentives, subsidies, pricing and taxes; and

<Linking production to post-production systems and the international
food supply chain.



How to improve water management?

- IWMI (2007) has suggested five key issues to improve agricultural water
management, building resilience to climate change and reduce risks to poor
communities:

- (1) Thinking more creatively about water shortage, which will be critical to
overcome short- and long-term dry spells

- (2) Increasing water productivity: globally, this will also help to reduce GHG
emissions by curbing the need to convert land for agricultural purposes

- (3) Improving basin water management and allocation this will require both
knowledge of water flows and social and institutional governance mechanisms-
key areas for research

- (4) Early warning and insurance: establishing targeted safety nets for farmers
who are unable to adjust quickly enough, providing credible insurance against
catastrophic asset loss and facilitating rapid recovery; and

- (5) Ensuring that the water management strategies to support changes in
cropping and land use patterns are tailored to local need sand secure storage of
carbon that would otherwise be emitted or remain in the atmosphere (Watson et
al. 2000), notwithstanding the fact that animals emit methane from enteric
fermentation.

IWMI= International Water Management Institute



IMPACT OF THE CLIMATE CHANGE ON FISHERIES &
AQUACULTURE
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Malaysia coastline

-Total length of Malaysian coastline is ~ 4800 km
consisting of Peninsular Malaysia, Sabah & Sarawak
(Eastern part of Malaysia)
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Fisheries & agquaculture in Malaysia

*2015 - Total fish production is 1.99 million MT in which 1.49 million MT (capture
fisheries) & 506, 465 MT (aquaculture)

*25.4% production of fish — aquaculture, remaining /4.6% from capture fisheries

Climate change has a great impact to the fishery industries — dependency of fish from
capture fisheries




El Nino Southern Oscillation (ENSO)

»Periodic occurrence - sea surface temperatures in the
central and eastern Pacific Ocean become warmer.

»Described as a warm oceanic phase, a current of warm

nutrient-poor water replaces the cool nutrient-rich water
Our coral reefs ™

within the Pacific area.

» Coral reefs area died and bleached
— hot water temperature above coral
threshold temperature, Malaysia coral

reefs area (1998- 40% coral reefs died,;

2010 — 30% coral reefs died)

in hot water
due to El Nino

Rising temperatures spell
disaster for vulnerable ecosystem
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» Rise of surface water temperature: water temperature
iIncrease 1-2°C, causing pelagic fish to migrates out from the
states water to higher altitude or colder area

» Implication: estimated a decline of about 30% fish landing
IN coming years (Department of Fisheries, Malaysia)
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- Water temperature increases, high evaporation - reduce
dissolved oxygen in aquaculture ponds

- Drought — lowering water levels in rivers, causing rivers to
become shallow and fish died




Monsoon effect : irregular rain and heavy rainfall

«  SW monsoon and NE monsoon rainfall schedule altered — irregular heavy
rainfall

* Implication :

v flood in some areas — runoff from land into the river - affect cage culture &
aquaculture ponds

v" Rise in mean sea level — runoff from land, decrease salinity in coastal area

v Salt water inundation to fresh water- detrimental effect to the aquatic life in
freshwater




* December 2011- huge waves hit Kuala Besut, Terengganu,
people have to move- damaging the fisherman’s livelihood
assets: houses, boats, nets, boat engines

Flood : affect cage
s———cpbe CUture of Seabass In
the East coast region



Coastal and marine habitat lost

- Erosion of coastal areas (30%) — mainly the east coast region of Peninsular
Malaysia (2007)

- Erosion risks within and around coastal settlements and increase
sedimentation of river mouths

- East Coast region of Peninsular Malaysia — temperature increase- high impact
and main fishing activities are from this area
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Implication of climate change on fisherman community

- Impact on fisherman’s health-decrease hygienic and poor sanitation,
unstable weather conditions, expansion of vector and pest breeding
areas

- Unstable climate- limit fishing operation days and social activity , fewer
days for fisherman to go to sea — decrease fisherman’s income and
lowering the capture fisheries production

- Instability of the current, wind and waves will eventually endanger
fishermen while they conduct their routine work — East coast region
farmers (Yaacob and Chau, 2005)

- Migration of fish to other location — fisherman needs to find new fishing
ground, thus increase capital investment ( fuel cost and new crew
members)



Table 1: Climate change risk cases on aquaculture sector in Malaysia.

Climate Change Drivers Year Place / States

Water intrusion, water deterioration and White Spot Disease' 1992 Penang

Drought (El Nino Southern Oscillation or ENSO)? 1997 Selangor, Sabah, and
Sarawak

Floods and water stratification’ 2008  Sungai Semerak, Kelantan

Drought (ENSO)* 2009 All states

Disease outbreaks (Streptococcus)’ 2010 All states in Peninsular
Malaysia

Sources: 'Hambal, Arshad & Yahaya (1994); * Sulong (2008); *Mustafa (2007); * Farabi (2009); * MOF
(2011).



Adaptation & Mitigation Measures

* Reduce the rate of spreading seeds and feeding rate for the cultured
organisms & harvest fish accordingly

* Avoid operation during the EI Nino

 Long term effect : use RAS (Recirculation Aquaculture System) to
minimize water usage in a controlled system

* Implement Integrated Multi Trophic Aquaculture (IMTA) — culturing
different species in one system to maximize use of space and increase
production : For example; fish, shrimp and oyster/seaweed in a pond of
brackish water

« Developing high resistance breeds towards climate change — reduce
dependency on wild brood stock



- Continuous monitoring of EI Nino impact on water quality, ecosystems
and plankton abundance in marine and freshwater ecosystem

- Stop exporting the fish commonly consumed by the Malaysian people
and provide buffer stocks of the fish for 6 months supply.

- Pelagic fishes caught from the West Coast will be supplied to the
market on the East Coast for a long term

- Use of remote sensing technology to determine the location of fish to
Increase fish production

- Coral reefs area, minimizing local stress — improve sewage
treatments from resorts on island nearby






