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BIOLOGICAL 
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Definition of Biodiversity 

“the variability among living organisms from all 
sources including, inter alia, terrestrial, marine 

and other aquatic ecosystems and the 
ecological complexes of which they are part; 

this includes diversity within species, between 
species, and among ecosystems.”  



How many  
species on this 

planet? 

3.5 billion years of evolution 

 

 

 

I.8 million species have been 
named or described 

 

5 – 30 million species (rough 
estimates) 

 

 

 





Where is biodiversity greatest? 
Species density is greatest in the Southern 
Hemisphere. 
70% of the world's species is found in just 12 
countries: Australia, Brazil, China, Colombia, 
Costa Rica, the Democratic Republic of Congo, 
Ecuador, India, Indonesia, Madagascar, Mexico 
and Peru.  
The highest tree diversity recorded to date is 
1,200 species in a 52-hectare plot in Lambir Hills 
National Park, Sarawak. 



What is a 'biodiversity hotspot'? 

A biodiversity hotspot is an area of rich biodiversity 
that faces serious threats to its existence. 

Harbouring at least 1,500 endemic plant species, 
hotspots must also have lost more than 70 per cent 
of their original natural vegetation. 

 



https://www.e-education.psu.edu/geog030/node/393 





Freshwater ecosystem Marine ecosystem 

Terrestrial ecosystem 

ECOSYSTEM 



Benefit from Biological Diversity 

• Biodiversity can contribute to agriculture through 
pollination and pest control  

• provide carbon storage and sequestration  
• positively affect human physical and mental 

health  
• secures long-term flows of benefits from nature 

by providing resilience to disturbance and 
environmental change  

• the economic value of benefits from bio-diverse 
natural ecosystems may be 10 to 100 times the 
cost of maintaining them 



The ecosystem services 
 

The ecosystem services are the processes by 
which the environment produces resources 
utilised by humans such as clean air, water, 
food and materials 

The concept of ecosystem services has been 
developed to aid our understanding of the 
human use and management of natural 
resources 

 



1. Production services:   
The products obtained from 

ecosystems, including food, fibre, 
fuel, genetic resources, 

biochemicals, natural medicines, 
pharmaceuticals, ornamental 

resources and fresh water; 
 

2. Regulating services:   
The benefits obtained from the 

regulation of ecosystem processes, 
including air quality regulation, 

climate regulation, water regulation, 
erosion regulation, water purification, 

disease regulation,  

3. Cultural services:   

The non-material benefits people 
obtain from ecosystems through 
spiritual enrichment, cognitive 
development, reflection, recreation 
and aesthetic experiences – thereby 
taking account of landscape values; 

 

4. Supporting services:   
The services that are necessary for 

the production of all other 
ecosystem services including soil 

formation, photosynthesis, primary 
production, nutrient cycling and 

water cycling.  
 

https://publicwiki.deltares.nl/display/BWN1/Tool+-+Contingent+Valuation+Method+for+Nature+Valuation 



LIVING WITHIN 
OUR OWN MEANS 

THE CONCEPT OF 
ECOSYSTEM SERVICES 

IN SYNC WITH THE 
ENVIRONMENT 

x  



How much are ecosystem services worth globally? 
 

According to IUCN, the World Conservation Union, the monetary value of goods and services provided 
by ecosystems is estimated to amount to some US$33 trillion per year. 

 
US$33,000,000,000,000 

 
 

But it's not just about money. It's about saving lives. 
 

We harvest an estimated 50,000-70,000 plant species for traditional and modern medicine 
worldwide. 

 

And it's also about food security. 
 

About 100 million metric tonnes of aquatic life, including fish, molluscs and crustaceans are taken 
from the wild every year 

 
Meat from wild animals forms a critical contribution to food sources and livelihoods in many countries, 

especially those with high levels of poverty and food insecurity. 
 

Benefits  

Source: http://wwf.panda.org/about_our_earth/biodiversity/biodiversity_and_you/ 





Current State of Biodiversity 
• Across the range of biodiversity measures, current rates of change and loss exceed 

those of the historical past by several orders of magnitude and show no indication of 
slowing. 

• Virtually all of Earth’s ecosystems have now been dramatically transformed through 
human actions.  

• Habitat conversion to agricultural use has affected all bio-geographical realms.  

• Over the past few hundred years, humans have increased the species extinction 
rate by as much as three orders of magnitude  

• Genetic diversity has declined globally, particularly among domesticated species 

• Biotic homogenization, defined as the process whereby species assemblages become 

increasingly dominated by a small number of widespread species, represents further 
losses in biodiversity that are often missed when only considering changes in 
absolute numbers of species.  

• The patterns of threat and extinction are not evenly distributed among species 
but tend to be concentrated in particular ecological or taxonomic groups. 

http://www.greenfacts.org/en/biodiversity/l-3/3-extinction-endangered-species.htm 



Virtually all of Earth’s ecosystems have now been dramatically transformed through human actions-  
CASE STUDY: CURRENT STATE IN PENANG 



• Between 2000 and 2010, Indonesia"s loss of virgin forests totalled 60,000 square 
kilometres, an area almost the size of Ireland 

• In 2012, deforestation in Indonesia was estimated at 8,400 square kilometres, 
compared with 4,600 square kilometres in Brazil. 
 



Habitat conversion to agricultural use has affected all bio-geographical realms 

http://www.greenfacts.org/en/biodiversity/l-3/3-extinction-endangered-species.htm 



Threatened vertebrates 

http://www.greenfacts.org/en/biodiversity/l-3/3-extinction-endangered-species.htm 



Over the past few hundred years, humans have increased the species extinction rate 
by as much as three orders of magnitude  

http://www.greenfacts.org/en/biodiversity/l-3/3-extinction-endangered-species.htm 



What is extinction? 

A species is classified as extinct if a single individual member 
cannot be found despite exhaustive surveys over a long period 

of time 

 

What is 'mass’ extinction'? 

The permanent loss of large numbers of species over a 
relatively short period of geological time is known as a mass 

extinction.  

According to the fossil record, there have been five historical 
mass extinctions. 

The reasons for these are often related to changes in the Earth's 
environment and atmosphere. Many scientists now believe that 

the Earth is facing a sixth mass extinction, in part because of 
human activities. 

 

 
http://www.scidev.net/global/biodiversity/feature/biodiversity-facts-and-figures-1.html 





http://www.scidev.net/global/biodiversity/feature/biodiversity-facts-and-figures-1.html 



ANIMALS DECLARED EXTINCT IN THE 21ST CENTURY 

http://www.csmonitor.com/Science/2015/1022/14-animals-declared-extinct-in-the-21st-century/Heredia-
Robber-Frog-Craugastor-escoces-2004 



Dodo bird 

Stellar sea cow 

Labrador duck Rocky Mountain Locus 
Tasmanian Wolf 

Deepwater cisco fish 

Hawaii chaff flower St Helena olive tree 

http://qrius.si.edu/explore-science/jump/extinction-over-time 



Sun bear (Helarctos malayanus) Clouded leopard (Neofelis nebulosa) 

Vulnerable 

Sumatran orangutan (Pongo abelii) 

Critically endangered 

Borneo orangutan (Pongo pygmaeus) 

Endangered 

  Malaysian tapir (Acrocodia indica) 

Malayan tiger (Panthera tigris jacksoni) 

  Proboscis monkey (Nasalis lavatus) 

Sunda pangolin (Manis javanicus) 

Sambar dear (Rusa unicolor) 









Effect of Biodiversity Loss 

“Biodiversity use, change, and loss have 
improved well-being for many social groups and 
individuals. But people with low resilience to 
ecosystem changes—mainly the 
disadvantaged—have been the biggest losers 
and witnessed the biggest increase in not only 
monetary poverty but also relative, temporary 
poverty and the depth of poverty” 



What are the main links between biodiversity and 
human well-being? 

• Food Security – food source, livelihood (poor), farming 

• Vulnerability – protection against natural disaster  
   (storm, flood) 

• Health – balanced diet, reduce risk of exposure to many 
  infectious diseases 

• Energy Security – Wood fuel 

• Provision of Clean Water 

• Social Relations – asthetic and religious values 

• Freedom of Choice and Action 

• Basic materials for a good life and sustainable livelihoods – 
goods, ecotourism, industries 
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DEFINITION OF CONSERVATION 

“the management of human use of the 
biosphere so that it may yield the greatest 

sustainable benefit to present generations while 
maintaining its potential to meet the needs and 

aspirations of future generations”  

 
WWF (1998). Proceedings of the Ecoregion based Conservation Workshop. World WideFund for 

Nature Washington, D.C 

Source: https://www.academia.edu/2574936/Approaches_to_Conservation_and_Sustainable_Use_of_Biodiversity-_A_Review 



The Need for Conserving Biodiversity  

• the present and potential use of  elements  
of   biodiversity  as  biological  resources,  

• the  maintenance  of  the  biosphere  in  a  
state supportive of human life, and  

• the maintenance of biological  diversity  per  
second,  in  particular  of  all  presently living 
species.  

Source: https://www.academia.edu/2574936/Approaches_to_Conservation_and_Sustainable_Use_of_Biodiversity-_A_Review 



Conservation Approach 

Biodiversity conservation approach: in-situ conservation, ex-situ 
conservation, circa-situ conservation and complementary conservation 

 

Conservation based on biodiversity components – use for larger scale : 
genetic-based conservation, species-based conservation, ecosystem-based 
conservation and landscape-level conservation approach. 

Source: https://www.academia.edu/2574936/Approaches_to_Conservation_and_Sustainable_Use_of_Biodiversity-_A_Review 



Conservation Approach 
• Protected areas remain a core element of 

biodiversity conservation. 

• Since 1992, the global network of protected 
areas has increasing yearly by an average of 
2.5% in total area and 1.4% in total sites. 

• By 2006 covering more than 24 million km2  in 
about 133,000 designated sites. 

 

 

Rands, M.R., Adams, W.M., Bennun, L., Butchart, S.H., Clements, A., Coomes, D., Entwistle, A., Hodge, I., Kapos, V., Scharlemann, J.P. and Sutherland, W.J., 2010. Biodiversity 
conservation: challenges beyond 2010. Science, 329(5997), pp.1298-1303. 



• Landscape-scale approaches to reducing biodiversity 
loss have become increasingly important, especially 
in wealthier countries e.g. trans-boundary 
conservation : the Great Limpopo Transfrontier Park 

Example of Conservation approaches 

Borders: Mozambique, South Africa and Zimbabwe  
area of 37 572km² (± the size of the 
Netherlands) 

Rands, M.R., Adams, W.M., Bennun, L., Butchart, S.H., Clements, A., Coomes, D., 
Entwistle, A., Hodge, I., Kapos, V., Scharlemann, J.P. and Sutherland, W.J., 2010. 
Biodiversity conservation: challenges beyond 2010. Science, 329(5997), pp.1298-
1303. 



Taman Negara was established at the 
Titiwangsa Mountains, Malaysia 
a total area of 4,343 km2 and has a reputation 
as the world's oldest tropical rainforest, 
estimated to be more than 130 million years 
old 

Source: http://www.malaysia.travel/en/ae/places/states-of-malaysia/pahang/taman-negara 



• Large-scale habitat creation and restoration, 
Oostvaardersplassen project in the 
Netherlands , Harapan Forest in Indonesia, 
The Sepilok Rehabilitation Centre, Sabah 

 

Rands, M.R., Adams, W.M., Bennun, L., Butchart, S.H., Clements, A., Coomes, D., Entwistle, A., 
Hodge, I., Kapos, V., Scharlemann, J.P. and Sutherland, W.J., 2010. Biodiversity conservation: 
challenges beyond 2010. Science, 329(5997), pp.1298-1303. 



• These initiatives reflect scientific research 
showing the importance of maintaining 
suitably managed habitats, which should 
be large and connected rather than isolated 
within a hospitable matrix. 

• Many other approaches to biodiversity 
conservation have been developed, 
especially those linked to economic 
benefits, including sustainable 
consumptive use and non consumptive 
uses such as ecotourism Some of these help 
meet the opportunity costs of conservation. 

Rands, M.R., Adams, W.M., Bennun, L., Butchart, S.H., Clements, A., Coomes, D., Entwistle, A., Hodge, I., Kapos, V., Scharlemann, J.P. and Sutherland, W.J., 2010. Biodiversity 
conservation: challenges beyond 2010. Science, 329(5997), pp.1298-1303. 



A flower collector in Flower Valley, South Africa, harvesting pincushions (Leucospermum 
spp.) as part of a sustainable use initiative. Sales of sustainably harvested wild fynbos 
flower bouquets help to subsidize the conservation costs of the site. 

Rands, M.R., Adams, W.M., Bennun, L., Butchart, S.H., Clements, A., Coomes, D., Entwistle, A., Hodge, I., Kapos, V., Scharlemann, J.P. and Sutherland, W.J., 2010. 
Biodiversity conservation: challenges beyond 2010. Science, 329(5997), pp.1298-1303. 



Biodiversity pressures 

5 Key pressures  
• habitat loss and degradation 
• climate change 
• excessive nutrient load and other form 

pollution 
• overexploitation and unsustainable use 
• invasive alien species 
 
 
 
 
Source: https://www.cbd.int/gbo3/ 

  
 



• Agriculture is an expanding land use in about 70% of 
countries generally at the expense of biodiversity.  

• 13 million ha of oil palm plantations – food, cosmetic and 
biofuels  

• Much of the global timber trade is based on unsustainable or 
illegal logging that destroys biodiversity-rich habitat 

• Five major timber-producing countries in 2009 where, on 
average, only 14% of licensed logging area was sustainability-
certified, while up to half of all harvesting was illegal 

• Remaining terrestrial biodiversity is therefore increasingly 
confined to fragmented patches separated by expanding 
cultivation, infrastructure, and residential and industrial 
development. 

Terrestrial ecosystem 

Rands, M.R., Adams, W.M., Bennun, L., Butchart, S.H., Clements, A., Coomes, D., Entwistle, A., Hodge, I., Kapos, V., Scharlemann, J.P. and Sutherland, W.J., 2010. Biodiversity 
conservation: challenges beyond 2010. Science, 329(5997), pp.1298-1303. 



 



• Steep declines in fish populations and loss of 
marine habitats have resulted from 
overexploitation of marine protein 

 - Industrialized fishing has contributed 
importantly to mass extinction due to repeatedly 
failed attempts at limiting the fishing 

 -  90 percent of all large fishes have 
disappeared from the world’s oceans in the past 
half century 

• Direct habitat destruction from coastal 
development, extractive industries, and pollution 

Marine ecosystem 

Source; http://www.psrast.org/globecolcr.htm 
Rands, M.R., Adams, W.M., Bennun, L., Butchart, S.H., Clements, A., Coomes, D., Entwistle, A., Hodge, I., Kapos, V., Scharlemann, J.P. and Sutherland, W.J., 2010. Biodiversity 
conservation: challenges beyond 2010. Science, 329(5997), pp.1298-1303. 



• Climate change may force species to shift their 
ranges and disrupts ecological communities 

• Enhanced levels of atmospheric CO2 also 
threaten corals through ocean acidification 

• Increasing demands for food production 
resulting from human population growth and 
dietary shifts require intelligent and integrated 
solutions 

• Possible threats from microplastic pollution, 
nanosilver, biochar, and artificial life are still not 
known. 

Anthropogenic climate change & rising human 
resource demand 

Rands, M.R., Adams, W.M., Bennun, L., Butchart, S.H., Clements, A., Coomes, D., Entwistle, A., Hodge, I., Kapos, V., Scharlemann, J.P. and Sutherland, W.J., 2010. Biodiversity 
conservation: challenges beyond 2010. Science, 329(5997), pp.1298-1303. 



Fundamental challenges beyond 2010 
• Filling gaps in our knowledge and building on success, through scaling up 

and further investment in conservation that works, are critical if we are 
to gain some breathing space for biodiversity 

• To address the continued global loss of biodiversity, (Rands et al 2010) 
proposed  three interconnecting priorities:  

 (i) to manage biodiversity as a public good 

 (ii) to integrate biodiversity into public and private decision-making 

 (iii) to create enabling conditions for policy implementation 



to manage biodiversity as a public 
good 

• Measuring the economic values of biodiversity 
and estimating spatially explicit economic values 
of services across landscapes to inform 
management decisions 

• Economists need to work more closely with 
conservationists and policy makers to develop 
intervention strategies - toward more 
biodiversity-friendly behavior,  thereby securing 
the provision of biodiversity conservation as a 
global public good. 



• The Economics of Ecosystems and Biodiversity 
(TEEB) — attempting to compile, build and make a 
compelling economics case for the conservation of 
ecosystems and biodiversity. 

• It has also attempted to put a value on the 
ecological services provided to humanity.  

• For example, implementing REDD (Reducing 
Emissions from Deforestation and Forest 
Degradation) could help 

Halve deforestation by 2030, and 

Cut emissions by 1.5 Gt of CO2 per year. 

• The estimated benefit in reduced climate change is 
US$ 3.2 trillion 

 



to integrate biodiversity into public 
and private decision-making 

• Concern for biodiversity cannot be restricted 
to a nation’s environment ministry but must 
extend across all sectors of government, such 
as treasury, industry, and defense. 

• Government staff and politicians may need in-
service training in biodiversity science and 
ecological economics, with effective research 
support. 



to create enabling conditions for 
policy implementation. 

• Potential responses to environmental degradation 
can be placed into three broad tiers 





Supports for  
Biodiversity 

Convention on Biological Diversity (CBD) 
• Signed by 193 governments 

• Convention on Biological Diversity (CBD)  is dedicated to promoting 
sustainable development. 

• The Convention has 3 main goals: 

 (i) the conservation of biological diversity, 

 (ii) the sustainable use of its components, and 

 (iii) the fair and equitable sharing of the benefits from the use of genetic 
resources. 

• 2020 Target - governments agreed to boost the area of protected land in 
the world to 17%, and strive for marine protected areas covering 10% of 
our oceans by 2020. 

• 87% of the signatories to the CBD have now developed National 
Biodiversity Strategies and Action Plans, and thus have frameworks for 
tackling biodiversity loss at national scales  

 

 

 

 



Summary of biodiversity indicators: 
https://www.cbd.int/gbo3/ 



 
• World Wide Fund for Nature 

(WWF) network has more 
than 5 million supporter 
worldwide. 

• Malaysian Nature Society 
(MNS) 

• The Malaysian Environmental 
NGOs (MENGO) is a 
federation of 18 
environmental NGOs 



Other support? 





• The challenges in meeting biodiversity conservation is 
daunting. 

• Conservation strategies must be at par with other 
environmental policy must address must address 
seemingly intractable and politically unpalatable issues. 

• We must recognize that successful human development 
agendas are underpinned by functional ecosystems, 
and by biodiversity.  

• Governments, business, and civil society could decide to 
take seriously the central role of biodiversity in human 
well-being and quality of life and to invest in securing 
the sustainable flow of nature’s public goods for present 
and future generations. 

 Rands, M.R., Adams, W.M., Bennun, L., Butchart, S.H., Clements, A., Coomes, D., Entwistle, A., Hodge, I., Kapos, V., Scharlemann, J.P. and Sutherland, W.J., 2010. Biodiversity 
conservation: challenges beyond 2010. Science, 329(5997), pp.1298-1303. 



When the Last Tree Is 
Cut Down, the Last Fish 

Eaten, and the Last 
Stream Poisoned, You 
Will Realize That You 

Cannot Eat Money 
“Cree Indians” 

THANK YOU FOR YOUR ATTENTION 

How do we want our 
future to be? 


