Draft Societal Issues, Challenges and Science Questions

Societal Issue: Biodiversity

Challenge: Ensure the natural diversity of plant and animal life on earth.

Science Question:  What and where are the species of concern and what are the habitat requirements of these species?

Science Question:  What is the diversity of habitats and landscapes that contributes to ecosystem integrity? 

Science Question:  How does biodiversity relate to the functioning of an ecosystem?

Science Question:  What are the properties of species assemblages (such as composition, genetic makeup, community interactions) that are important to ecosystems and human well-being?

Science Question:  How do we develop a deeper understanding of origin, maintenance and distribution of biodiversity and its importance to ecological systems?

Science Question:  How will abrupt changes affect species composition and ecosystem functioning?

Science Question:  How do we protect or restore natural biodiversity in human dominated ecosystems?

Science Question:  How do we quantify the benefits to society provided by biodiversity?  

Science Question: What are the strengths and weaknesses of different conservation approaches (i.e. the hotspots approach, the ecoregional approach, the zero extinctions approach, etc.)?

Science Question: How do we conserve wide-ranging and migratory species?

Societal Issue: Climate

Challenge: Mitigate the effects of climate change on societies, economies, and ecosystems.

Science Question:  How and why does the earth’s climate vary over a wide range of time and space scales, and how have natural systems adapted?

Science Question: How can we improve documentation of Earth’s past climate variability, including the dynamics of sea level and ice cover, to better understand, predict, and mitigate future climate effects on our planet and its inhabitants?
Science Question: What are the implications of climate variability and change on hydrological and biogeochemical cycles, biotic diversity, and the overall sustainability of ecosystems?

Science Question:  How does change in climate potentially affect the supply and demand for water, food, energy, and other related economies?

Science Question: What earth science approaches can aid in the mitigation of human impact on the climate?

Societal Issue: Ecosystems
Challenge: Conserve and restore vulnerable ecosystems.

Science Question: What are the important indicators of ecosystem condition? 

Science Question: How are ecosystems affected by natural and human stressors including climate variability, alteration of natural chemical balances, and invasive species? How do we better predict future outcomes of anticipated changes in stressors?

Science Question:  How do we restore degraded ecosystems?  

Science Question: How do we quantify the societal value of ecosystem goods (e.g. food, fiber) and services (e.g. clean water, soil fertility, pollination)?

Science Question: What are the environmental thresholds that signal significant decline in ecosystem function?  Can we forecast, and thus possibly avoid, their occurrence?

Science Question: What and where are the ecosystems that need to be conserved and restored?

Societal Issue: Energy and Minerals

Challenge: Ensure sufficient energy and mineral resources. 

Science Question:  What and where are the world’s energy and mineral resources and what are our Nation’s and the world’s future needs?

Science Question: What are the full societal and environmental costs and benefits of present, future, and alternative energy and mineral exploration, extraction, and use and how will alternative sources of energy affect these costs and benefits?

Societal Issue: Health

Challenge: Protect people, animals, and plants from naturally occurring and human-caused health threats.

Science Question How do we understand, assess and minimize the threats to society from pathogens, parasites, invasive species and disease-carrying organisms?

Science Question: Can environmental concentrations be established within acceptable levels of ecological and human health risk for air water and soil pollutants and bioaccumulative materials? 

Science Question:  How do environmental processes and human activities influence the distribution, availability and toxicity of natural and anthropogenic toxicants in water, air and biota? 
Science Question: How do we understand, mitigate and restore polluted natural systems that produce toxic adverse effects? 

Science Question: How does changing climate influence the potential for disease transmission from animals to humans?

Science Question:  How does changing patterns of land use and human activity, influence the distribution and influence of pests, invasive species and pathogens and change the biogeochemical cycling of materials?

Societal Issue: Landscape Change

Challenge:  Balance competing demands for use of the land.

Science Question: What are the types, rates, causes, and consequences of changes in land use/cover? 

Science Question:  How can a more thorough understanding of past and present changes to the land surface contribute to more accurate predictive models of ecosystem health and sustainability to improve the management of the public and private lands?

Science Question: How do both natural and anthropogenic changes to the land surface and climate interact?

Science Question: What is the influence of land surface cover on the flow of water and materials (biogeochemical) through watersheds? 

Science Question: How do the type, intensity, and duration of land surface disturbance affect the characteristic of the ecosystems within which those disturbances occur?

Science Question: What is the most appropriate land use for a given area which maximizes benefits to society and environment?

Societal Issue: Natural Hazards

Challenge:  Minimize the human, economic, and environmental losses from natural hazards.

Science Question:  What are the hazards that put society at risk and what are their causes?

Science Question:  How best can we characterize areas at risk from natural hazards and communicate the hazards and risks to a broad spectrum of potential users?

Science Question: What information do business and community leaders need to make the most informed decisions about appropriate and cost effective mitigation strategies and ultimately reduce losses from natural hazards to businesses, residences, and critical facilities and infrastructure? 

Science Question:  How can we provide more accurate and useful predications and forecasts of impending hazards and issue more timely, accurate, and useful warnings of the severity and locations of hazardous events when they occur?

Science Question: What information products can we produce, in formats useful to a wide range of users that can be quickly put into the hands of emergency management personnel to guide their rescue and recovery efforts?

Science Question:  What are the interactions among natural hazards, the environment, climate, and society and how do climate variability and change influence the frequency and intensity of natural hazards events and can the interactions be managed to reduce the societal risk?

Societal Issue: Water

Challenge: Ensure sufficient quality and quantity of water. 

Science Question: How much water do we have? How much water is available in our surface and ground waters?

Science Question: How much water do we use? Can we improve our knowledge of water use to gain a better understanding of our water needs, including the needs of our natural environment (fish, wildlife, and plant life)?

Science Question: Are there ways to get more water? How can we make use of water not thought to be a source of fresh water, such as saline waters or wastewater reuse?
Science Question: What can we do to avoid contaminating the water we have, clean up waters that have been contaminated, or minimize transport of contaminated water?
Science Question: How variable is the amount and quality of water available for human and environmental use - floods and drought recurrence, effect of use of surface water and ground water on each other?

Science Question: How does changing land use/land cover influence hydrologic system dynamics? Timing and magnitude of streamflow and recharge?
Science Question: Can we better anticipate the effects of climate variability on water supplies and demand for water, for both humans and the environment?
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