Summary of HLC/08/INF/7: Climate-Related Transboundary Pests and Diseases

Knowledge Basis:

The movement of plant pests, animal diseases and invasive alien aquatic organisms across physical and political boundaries (such as avian influenza, foot-and-mouth disease and locust) threatens food security and creates a global public concern across all countries and all regions. (par 2)
There is clear evidence that climate change is altering the distribution, incidence and intensity of animal and plant pests and diseases such as Bluetongue, a sheep disease that is moving north into more temperate zones of Europe. (par 3)
Major drivers for the spread of transboundary animal and plant pests and diseases and alien invasive aquatic species are international trade and traffic (except for migratory pests). Animal and plant pest and diseases are not evenly distributed over the globe, often because they are limited by physical barriers such as mountains, seas and deserts. The increase in movement of people, animals, plants, goods and conveyances has accelerated the redistribution of animal and plant pests and diseases and alien invasive aquatic species and climate change will create new ecological niches allowing for the establishment and spread of pests and diseases into new geographical areas and from one region to another. This expansion will continue to result in huge financial losses and require large eradication programmes and control measures. (par 5)
Climate change will especially impact vector-borne animal diseases Climate change may also result in new transmission modalities and different host species. Although developing countries are already subject to an enormous animal disease burden, both developing and developed countries will be subject to increased incidence or newly emerging diseases that are difficult to predict. (par 7)
Diseases caused by arthropod-borne viruses (mosquitoes, midges, ticks, fleas, sand flies, etc.) that are often zoonotic can cause haemorrhagic fevers or encephalitis in humans. (par 8)
Animal disease distribution that will be strongly influenced by climate change includes bluetongue and Rift Valley fever as well as tick-borne diseases. In Europe, bluetongue is now transmitted by autochtonous temperate midge vectors. (par 9)
The changes wrought by climate change on livestock infectious disease burdens may be extremely complex. Apart from the effects on pathogens, hosts, vectors and epidemiology, there may be other indirect effects on the abundance or distribution of the vectors’ competitors, predators and parasites. (par 10)
While drivers of plant pest change include increases in temperature, variability in rainfall intensity and distribution, change in seasonality, drought, CO2 concentration in the atmosphere and extreme events, intrinsic pest characteristics and intrinsic ecosystem characteristics (e.g. monoculture, biodiversity) also affect change. Emerging pests are often plant pests of related species known as “new encounter” pests, which come into contact with new hosts that do not necessarily have an appropriate level of resistance, or are plant pests introduced without their biological control agents (in particular, insect pests, nematodes and weeds). (par 11)
Conversely, some pests will be less damaging because climate suitability will decrease and through interactions with natural enemies and plant defences. (par 12)
Migratory plant pests, in particular locusts, are totally dependent on rain, temperature and vegetation and their habitats change rapidly. (par 13)
Aquatic animals are very vulnerable as their ecosystems are fragile. A number of fish diseases that may be susceptible to climate change. Red tides (harmful algal blooms), influenced by climate change, are being spread into new locations by ships’ ballast water. (par 14)
Contributors to transboundary pests and diseases:Factors that affect the entry, establishment and spread of animal and plant pests and diseases and invasive alien aquatic species include:

· globalization,

· human population growth,

· ecosystem diversity, function and resilience,

· industrial and agricultural chemical pollution,

· land use, water storage and irrigation,

· atmospheric composition, CO2 and oceanic acidification by carbonic acid,

· species interactions with hosts, predators and competitors, and

· trade and human movements.
These factors are not independent of each other and climate change interacts with each of them.

In terms of vulnerability and risk analysis, production of crops, livestock and aquatic animals will vary according to their exposure to climatic hazards, such as droughts, floods, extreme temperatures, oceanic acidification and sea level rise. (par 15)
There is a need for a better impact assessment of climate change on animal and plant pests and diseases and invasive alien aquatic species. (par 16)
Methods exist for risk analysis. However, the application of methods within the context of climate change to assess risks of entry, establishment and spread of threats is resource intensive and requires a large extensive and reliable data. These risk analyses will have to be re-evaluated and updated as climate continues to change. (par 17)
To understand the contribution of climate change to outbreaks, there is a need to:


i) establish benchmarks of current biosecurity status and impacts and costs of biosecurity; and 


ii) monitor indicators of change in biosecurity in relation to rates of invasions by foreign species, rates of crop, livestock, forest and fish losses, and changes in costs of biosecurity. However, the costs associated with such may be prohibitive. (par 19)
Impact on food security:

Food security is defined as “When all people, at all times, have physical, social and economic access to sufficient, safe and nutritious food which meets their dietary needs and food preferences for an active and healthy life” (World Food Summit, 1996). Components of food security are food availability, food access, food utilization and food stability. (par 20)
Availability of food. Animal and plant pests and diseases and alien invasive aquatic species reduce the availability of quantities of food of appropriate quality. Animal and plant pests and diseases have historically resulted in major food problems

Climate change will result in a higher volatility and, therefore, is likely to cause additional crises in local agricultural production, in particular for small farmers and those involved in subsistence agriculture and aquaculture with different consequences for socioeconomic groups and genders. (par 21)
Access to food. Indirect effects are reduced access to international markets due to the occurrence of quarantine for animal diseases or plant pests. (par 22)
Utilization of food. Climate change may result in food-borne zoonoses and increased use of veterinary drugs, while redistribution of plant pests and changes in pest incidence and intensity may result in additional and inappropriate pesticide use. New aquaculture diseases also could result in increased pesticide use. Consequently, there may be higher and even unacceptable levels of pesticide and veterinary drugs in food. Changes in rainfall, temperature and relative humidity may favour the growth of fungi that produce mycotoxins and thus may make food such as groundnuts, wheat, maize, rice and coffee unsuitable for human and animal consumption. (par 23)
Stability of food. To be food secure, populations, households or individuals must have access to adequate food at all times. The concept of stability refers to both the availability and access dimensions of food security. (par 24)

Possible technical and policies responses
Climate change will result in a higher probability of entry, establishment and spread of vector-borne diseases of animals, parasites of animals and pests of plants, diseases of fish and invasive alien aquatic species for the following reasons:
· Climate change will create winners and losers. For some animal and plant pests and diseases and invasive alien aquatic species, the climate will become more conducive and for others the meteorological conditions will become less favourable. This will result in unstable situations with a high probability of entry and establishment in areas that are presently protected by unsuitable conditions.

· Meteorological and related environmental circumstances may change the geographical distribution of host species, putting them in contact with animal and plant pests and diseases of related hosts to which they do not possess resistance.

· New animal and plant pests and diseases may emerge due to evolving selection and adaptation to new situations. (par 25)

Data for projecting risk. The combination of climate change, new environments and new ecological conditions and limited data that pertain to these situations make the assessments of future situations less reliable. Emergence of animal and plant pests and diseases and invasive alien aquatic species rarely can be foreseen, and lack of reliable data will make projections of the potential spread of such animal and plant pests and diseases and invasive alien aquatic species highly unreliable. (par 26)
Early warning and prevention strategies. The strategy to address transboundary animal and plant pests and diseases and alien invasive aquatic species is prevention, early warning including forecast, early detection, early control and research. Investments in early control and detection mechanisms will be critical, to avoid higher costs of eradication and control. To be successful, surveillance systems require monitoring and input from farmers as well as government services. Prevention and early warning also requires cooperation of countries within the same geographic/eco-climatic region to ensure better monitoring of animal and plant health in the region. (par 27)
Eradication, containment, impact reduction. An immediate decision is required on follow-up action. Countries need appropriate emergency capacity to take action as well as regional infrastructures that can support and coordinate action. (par 28)

Information options. The effects of climate change on migratory pests will most likely require that new areas have to be surveyed in different time periods with control capacity available at different periods of the year and more locations than at present. Additional information is required on distribution of animal and plant pests and diseases and invasive alien aquatic species, and on their epidemiology. (par 31-32)
Food trade industry. The introduction of diseases and pests will result in higher costs to national food industry in relation to inspection, treatment and compliance with obligations of the importing trading partners. As provision of data on distribution of animal and plant pests and diseases and invasive alien aquatic species can be perceived as harmful to trade interests, provision of such data needs cooperation and commitment of all parties. To enable risk assessment, prevention, monitoring, early detection and warning, and control, there is a need for an overall global data exchange mechanism covering the distribution of diseases, pests, invasive alien aquatic species and correlated ecological conditions including climate. (par 33)
Government constraints. The national animal and plant protection infrastructure, in particular in developing countries, is often unable to execute the range of activities required for prevention, early warning and early control of transboundary animal and plant pests and diseases. National systems are often fragmented among agencies and ministries. (par 34)
At present most countries have insufficient enabling legislation and resources allocated to:

· surveillance and monitoring

· border control and inspections

· expertise in risk assessment

· diagnostic tools for early detections

· expertise in diagnosis (taxonomy)

· data collection and access to information

· tools for rapid response to entry, establishment and spread

· control measures at the source of the produce. (par 35)
Government priorities. A top priority for dealing with animal and plant pests and diseases is strengthening national veterinary and plant health services and animal and plant health systems through capacity building. This includes improvement of infrastructure, border control, better legislation and enforcement, and better surveillance. (par 36)
Ecosystem processes. Climate affects both local and regional ecosystem processes and production. Many threats are transboundary and countries will not be able to address these issues individually. Regional cooperation is a high priority for risk analysis, regional standard setting, exchange of information and coordinated action. In such cooperative frameworks, issues such as standard setting, joint risk assessment, joint action and access to information should be carefully considered and, where required, organizations should be strengthened. (par 38)
Global frameworks. Global regulatory frameworks are provided by the World Trade Organization (WTO), the World Organisation for Animal Health (OIE), the FAO International Plant Protection Convention (IPPC) and the Convention on Biological Diversity. (par 39)
Relevant global organizations should seek further cooperation in appropriate fields through information exchange and capacity building. The Standard and Trade Development Facility, a WTO-hosted joint programme of FAO, OIE and World Health Organization, is a good example. (par 40)
Main findings and recommendations
Climate change creates new ecological niches allowing for the potential for establishment and spread of animal and plant pests and diseases and invasive alien aquatic species to new geographical areas and from one region to another. It will also result in the emergence of new animal and plant diseases and pests. Change in climate resulting in changes in species composition will augment the emergence of unexpected events, including the emergence of new diseases and pests. The additional opportunities for entry, establishment and spread will result in higher uncertainty. (par 43)
Transboundary plant pests, animal diseases and invasive alien aquatic species are a constraint to food security due to their impacts on food availability, food access, food safety and food stability. (par 45)
Impact assessment and cost-benefit analyses of adaptation measures at national and regional levels and methods that take a wide range of factors into account should be developed and used in strategic planning. (par 46)
Investments in early control and detection mechanisms will undoubtedly be valuable, to avoid higher costs of eradication and control. (par 47)
Early detection and identification, including through genotypic characterization, preparedness for and rapid response to new and emerging pests are critical elements. (par 48)
Prevention needs cooperation of countries in the same geographic region to ensure better monitoring of animal and plant health in the region. (par 49)
To enable risk assessment, prevention, monitoring and control, there is a need for global data exchange mechanisms covering the distribution of diseases, pests, invasive alien aquatic species and correlated ecological conditions including climate. In this respect, it will be necessary to increase cooperation among national, regional and global organizations and specify better the data required and the safeguards that should be applied to protect national interests. Government agencies and relevant stakeholders should come together and discuss specifications and sustainable systems for practical use. (par 51)
Where eradication and containment is judged not to be feasible, actions need to be undertaken that will reduce the impact of the introduced animal or plant pest or disease, or the invasive alien aquatic species. (par 52)
Adaptation responses in forestry include: reforestation choices that take a longterm ecological view, increased monitoring and data sharing, enforcement of wood packaging standards, funding for emergency control operations, control of spread after introduction, and capacity building for better compliance by trading partners. (par 53)
The top priority for animal and plant pests and diseases is strengthening of national veterinary and plant health services and animal and plant health systems through capacity building including infrastructure, border control, better legislation and enforcement and better surveillance. Another priority should be to respond to movements of animal and plant pests and diseases through preparedness, maintenance of expertise, rapid diagnostic tools and forecasting models. (par 56)
There is great concern about the largely unregulated movement of ornamental fish species and aquatic organisms that spread diseases or become pests that impact aquatic systems. Governments should legislate and seek to establish capacity to implement systems to prevent the entry and establishment of alien aquatic species and fish diseases. (par 58)
Global regulatory frameworks and standard setting mechanisms for animal and plant health are provided respectively by the OIE and the IPPC. These organizations have the structures to serve adequately under climate change scenarios, but their resources are limited. (par 60)
An overall global framework to adequately address invasive alien aquatic species and be prepared for the additional effects of climate change remains unavailable. (par 61)
Additional information and research is required on distribution of animal and plant pests and diseases and invasive alien aquatic species, and on their epidemiology. Better accessibility and analysis of existing historical data and more detailed data for all regions in relation to different climate change scenarios will improve the baseline studies needed to assess adaptation. (par 62)
