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Weather and climate extremes have significant impacts on agricultural production in the major 
breadbaskets of the world. Crop failures lead to increased food prices, with significant implications for 
national economies. The increasing frequency and magnitude of extreme weather and climate events, 
such as floods, droughts, heat waves etc., pose potentially disastrous consequences for agriculture and 
food and nutrition security, especially in the developing countries. 
 
The agriculture sector must produce more food for a growing world population, which is expected to 
increase from 7 billion to about 9 billion by 2050.  Comprehensive planning to reduce the economic 
and ecological impacts of extreme events as well as adoption of technologies for improved land and 
water management to enhance water efficiency in agriculture are needed.  Potential approaches to 
success include knowledge sharing and cultivation of critical thinking, the promotion of effective tools 
and technologies, and proper understanding of user priorities and needs.  
 
It is with this background that the George Mason University (GMU), the World Meteorological 
Organization (WMO), and the Food and Agriculture Organization (FAO), in collaboration with eleven 
co-sponsors,have organized the International Symposium on Weather and Climate Extremes, Food 
Security and Biodiversity at the George Mason University in USA from 20-24 October 2014.   
 
Experts from UN Agencies, governments, universities and research organizations and from private 
sector agencies in USA and 15 countries around the world participated in the Symposium.  The issues 
of weather and climate extremes, food security and biodiversity as well as impacts in different regions 
around the world were discussed in three plenary sessions, 17 concurrent sessions and four breakout 
group sessionsspread over four days (www.iscefs.org).   
 
Following are the salient recommendations from the Symposium: 
 
1. To facilitate decision making by user communities, predictability and prediction studies of 

extreme weather events at lead timesfrom one day to two weeks and extreme climate events from 
one season to one decade should be carried out.  Uncertainty characterization should be an integral 
component of these studies. 
 

2. To meet stakeholder needs, developing countries need improved data from better observation 
networks (more stations, denser networks, complete data, near-real time data), and 
coordinatedaction across regions and continents  (e.g., West Africa Science Center for Climate 
Change and Adapted Land Use (WASCAL) geo-portal linking all databases from West Africa).  
Meta data standards are very important. 
 

3. Standardized criteria and methodologies fordefining weather and climate extremes, and more 
consistent reference periods are urgently needed by both research and applications communities.  
 

4. Priority should be given to systematic monitoring of theimpacts ofweather and climate extremes.  
Observing systems should measure crop specific metrics (yield, nutrient quality, protein content, 
etc.), pest and pathogen data, transportation, food diversity choice, animal agriculture/aquaculture, 



food processing (water availability, etc.), stability of access, and socio-economic indicators 
(poverty, malnutrition, education, sanitation).  Cell phone based reporting networks which are cost 
efficient could be used to record such data.   
 

5. Ocean and satellite data of consistent quality should be operationalizedand maintained.  
Systematic efforts should be made to collect soil moisture and groundwater data worldwide. 
 

6. Capacity should be enhanced in using various types of data, including those from model 
simulations, projections, and predictions.  Information should be conveyedin a simple and 
understandable language.   
 

7. Priority should be given to build pro-active risk management strategies to deal with weather and 
climate extremes and to build resilient livelihoods for food and nutrient security. The efforts 
should also focus on improving linkages between humanitarian, development and investment 
interventions for weather and climate risk management in agriculture.  
 

8. The future initiatives of Disaster Risk Reduction (DRR) frameworks need to provide a clear 
direction to support resilience building, linking prevention, risk monitoring and analysis, early 
warning, preparedness, impact mitigation, response, recovery and risk management in a more 
systematic way and should target most vulnerable and food insecure communities. 
 

9. The DRR actions should promote institutionalization and multi-sector collaboration in a 
complementary, coordinated, and proactive manner. Specific commitments for the agriculture 
sector include introduction of sector specific goals, targets and indicators, in order to 
systematically mainstream DRR. Along these lines, there is a need to enhance the monitoring and 
self-reporting by governments and advocate for resource allocation at central and decentralized 
levels. 
 

10. Integration of climate change adaptation (CCA) and Disaster Risk Reduction (DRR) in agriculture 
and food and nutrition security policies, investment plans and development programmes in order 
to reduce risks associated to extreme weather and climate events should be considered a major 
priority. 
 

11. It is important to ensure improved and sustained funding resources for the generation of seasonal 
climate forecasts and early warning systems for weather and climate extremes. 
 

12. Efficient risk transfer mechanisms (e. g. index-based insurance) should be implemented to assist 
the farming communities. 
 

13. Promote comprehensive climate adaptation research efforts to improve food security and conserve 
biodiversity. 
 

14. Establish appropriate mechanisms to promote continuous interactions between academic 
community, decision-makers and user communities. 
 

15. Recognizing the shifts of geographic distribution, relative abundance and richness of species, 
invasive species, and pathogens due to climate change, the establishment of an easily accessible 



repository of ecological, environmental, agricultural, social and physical information is urgently 
needed for scientists and decision makers for application to local solutions. 
 

16. Transdisciplinary (environmental, social and technological), integrative research and knowledge-
based information is required to better define an ecosystem equilibrium to benefit local 
communities. 
 

17. Acknowledging the fragmented biodiversity/ecological data sets at different scales, an universal 
information system should be established to support standards and guidelines for applications at 
the local, regional and global levels, and to provide an effective mechanism to maintain and 
promote feedback. 
 

18. Given the urgent need to manage urbanization in the future, conservation community needs to be 
proactive in expanding ecosystem preservation and space to promote biodiversity for everyone’s 
benefit in both the developed and developing world. 
 

19. Considering the habitat loss, fragmentation, and degradation due to deforestation and agricultural 
expansion, implementation of new technologies such as precision agriculture, watershed 
management and afforestation should be promoted. 
 

20. Recognizing that solutions exist but time is short, the biodiversity/conservation/ecosystem sectors 
need to closely collaborate with partners in diverse areas such as public health, human rights, 
development and justice, to promote more environmentally friendly and sustainable development. 
 

21. Emphasis should be given to build human capacityto promote effective use of information and 
communication technologies. 
 

22. Investment in technologies must continue and should be expanded for low energy development 
projects, such as potable water.  
 

23. Continue development of visualization capabilities for decision makers and public.  
 

24. Satellite technology must be integrated with in-situ observations for improved monitoring, 
modeling and information dissemination related to food security.  
 

25. Develop international soil moisture guidelines and standards to support the Soil Moisture 
Demonstration Project (SMDP).  
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