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ABSTRACT: 

 Healthy ecosystems and rich biodiversity are fundamental to life on our 
planet. Climate change is affecting the habitats of several species, which must either adapt 
or migrate to areas with more favourable conditions. Changing temperature and 
precipitation regimes will interact with existing drivers such as habitat loss to influence 
species distributions despite their protection within reserve boundaries. It is now widely 
recognized that climate change and biodiversity are interconnected. Biodiversity is affected 
by climate change, with negative consequences for human well-being, but biodiversity, 
through the ecosystem services it supports, also makes an important contribution to both 
climate-change mitigation and adaptation. Consequently, conserving and sustainably 
managing biodiversity is critical to addressing climate change. In the atmosphere, gases 
such as water vapour, carbon dioxide, ozone, and methane act like the glass roof of a 
greenhouse by trapping heat and warming the planet. These gases are called greenhouse 
gases. The natural levels of these gases are being supplemented by emissions resulting 
from human activities, such as the burning of fossil fuels, farming activities and land-use 
changes. As a result, the Earth’s surface and lower atmosphere are warming, and this rise 
in temperature is accompanied by many other changes. This paper describes the climate 
change pose fundamental challenges for current approaches to biodiversity conservation. 
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INTRODUCTION: 

Habitat loss and fragmentation, overexploitation, pollution, the impact of invasive 
alien species and, increasingly, climate change all threaten global biodiversity. Global 
warming will affect all species and exacerbate the other environmental stresses already being 
experienced by ecosystems. Climate change may thus further accelerate both the ongoing 
impoverishment of global biodiversity, caused by unsustainable use of natural capital, and the 
degradation of land, freshwater, and marine systems. For example, the warming of coastal 
waters, coral die-off, and impacts on coastal fisheries caused by climate change are 
exacerbating the impacts on marine systems of overexploitation by industrial and artisanal 
fisheries, as well as pollution from ships’ waste and land sources. 

 
Climate change predictions are not encouraging; according to the IPCC WGI Fourth 

Assessment Report, a further increase in temperatures of 1.4°C to 5.8°C by 2100 is projected. 
Predicted impacts associated with such temperature increase include: a further rise in global 
mean sea level, changes in precipitation patterns, and more people at risk from dangerous 
“vector-borne diseases” such as malaria. The world is heating up. The increasing 
concentrations of greenhouse gases, such as CO2, in the Earth’s atmosphere are causing the 
planet’s climate system to retain more energy. The average temperature of the Earth's surface 
increased by an estimated 0.7°C since the beginning of the 20th century and, according to the 
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most recent projections of the Intergovernmental Panel on Climate Change, could rise by 
1.6–4.3°C compared to an 1850-1900 baseline by 2100. 

 
CLIMATE CHANGE COMPONENTS: 

 Temperature 

 Rainfall 

 Extreme events 

 CO2 concentr. 

 Ocean dynamics 

BIODIVERSITY COMPONENTS: 

 Genetics 

 Physiology 

 Phenology 

 Dynamics 

 Distribution 

 Interspecific relationships 

 Community productivity 

 Ecosystem Services 

 Biome integrity 

 
BIODIVERSITY AND CLIMATE CHANGE: 

 Climate change is already forcing biodiversity to adapt either through shifting habitat, 
changing life cycles, or the development of new physical traits. There is ample evidence that 
climate change affects biodiversity. According to the Millennium Ecosystem Assessment, 
climate change is likely to become one of the most significant drivers of biodiversity loss by 
the end of the century. Biodiversity can support efforts to reduce the negative effects of 
climate change. Conserved or restored habitats can remove carbon dioxide from the 
atmosphere, thus helping to address climate change by storing carbon, for example, reducing 
emissions from deforestation and forest degradation. 
 

Conserving natural terrestrial, freshwater and marine ecosystems and restoring 
degraded ecosystems (including their genetic and species diversity) is essential for the overall 
goals of both the Convention on Biological Diversity and the United Nations Framework 
Convention on Climate Change because ecosystems play a key role in the global carbon cycle 
and in adapting to climate change, while also providing a wide range of ecosystem services 
that are essential for human well-being and the achievement of the Millennium Development 
Goals. 

 
SHIFTS IN CLIMATIC ENVELOPES: 

To estimate the effect of climate change on species, scientists use what they call a 
climatic envelope (sometimes also referred to as a bioclimatic envelope), which is the range 
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of temperatures, rainfall and other climate-related parameters in which a species currently 
exists. As the climate warms, the geographic location of climatic envelopes will shift 
significantly, possibly even to the extent that species can no longer survive in their current 
locations. Such species will need to follow their climatic envelopes by migrating to cooler 
and moister environments, usually uphill or southwards in the southern hemisphere. Marine 
species will also need to adapt to warmer ocean temperatures. There are several well 
documented cases of climate-induced shifts in the distribution of plants and animals in the 
northern hemisphere, but less information is available for southern hemisphere species. The 
mountain pygmy possum is particularly vulnerable to a loss of habitat linked to climate 
change. 
 
ECOSYSTEM-BASED ADAPTATION: 

 Conservation and management strategies that maintain and restore biodiversity can be 
expected to reduce some of the negative impacts from climate change. Ecosystem-based 
adaptation, which integrates the use of biodiversity and ecosystem services into an overall 
adaptation strategy, can be cost-effective and generate social, economic and cultural co-
benefits and contribute to the conservation of biodiversity. However, there are rates and 
magnitude of climate change for which natural adaptation will become increasingly difficult. 
Options to increase the adaptive capacity of species and ecosystems in the face of 
accelerating climate change include: 
 

 Reducing non-climatic stresses, such as pollution, over-exploitation, habitat loss 
and fragmentation and invasive alien species. 
 

 Wider adoption of conservation and sustainable use practices including through 
the strengthening of protected area networks. 

 

 Facilitating adaptive management through strengthening monitoring and 
evaluation systems. 

 

Ecosystem-based adaptation uses biodiversity and ecosystem services in an overall 
adaptation strategy. It includes the sustainable management, conservation and restoration of 
ecosystems to provide services that help people adapt to the adverse effects of climate 
change. Examples of ecosystem-based adaptation activities include: 

 

 Coastal defence through the maintenance and/or restoration of mangroves and 
other coastal wetlands to reduce coastal flooding and coastal erosion. 
 

 Sustainable management of upland wetlands and floodplains for maintenance of 
water flow and quality. 
 

 Conservation and restoration of forests to stabilize land slopes and regulate water 
flows. 
 

 Establishment of diverse agro-forestry systems to cope with increased risk from 
changed climatic conditions. 
 

 Conservation of agro-biodiversity to provide specific gene pools for crop and 
livestock adaptation to climate change. 

 
MAJOR THREATS IN BIODIVERSITY: 

 Degradation, destruction and fragmentation of natural habitats 

 Decrease in the capacity of the agricultural areas to host wildlife 
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 Pollution of soils, air and water 

 Invasions by alien species 

 Epidemics affecting wildlife 

 Climate change 

 Desiccation of soils and wetlands 

 Recreation and leisure 

 Overfishing and decline of species 

 Pollution and eutrophication 

 Degradation and destruction of the sea floor 

 Alien species introductions 

 Leisure and tourism 
 
CONCLUSION: 

Climate change is a serious environmental challenge that could undermine the drive 
for sustainable development. Biodiversity ensures natural sustainability for all life on the 
planet, think more abundant crops and fresher air, for example. More than 3 billion people 
depend on marine and coastal biodiversity, while more than 1.6 billion people rely on forests 
for their livelihoods. The loss of biodiversity affects the lives of more than 1 billion people 
living in dry-lands. But rapid, manmade climate change speeds up the process, without 
affording ecosystems and species the time to adapt. For example, rising ocean temperatures 
and diminishing Arctic sea ice affects marine biodiversity and can shift vegetation zones, 
having global implications. Climate is a major factor in the distribution of species across the 
globe and climate change forces them to adjust. But many are not able to cope, causing them 
to die out. 
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