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Over Arching Science Questions

• VQ1 (Roberts/Middleton): Pattern and Spatial Distribution of Ecosystems and their 
Components 

– What is the global spatial pattern of ecosystems and diversity distributions and how do 
ecosystems differ in their composition or biodiversity?

• VQ2 (Gamon): Ecosystem Function, Physiology, and Seasonal Activity
– What are the seasonal expressions and cycles for terrestrial and shallow aquatic ecosystems, 

functional groups, and diagnostic species? How are these being altered by changes in climate, 
land use, and disturbance? 

• VQ3 (Ollinger): Biogeochemical Cycles
– How are the biogeochemical cycles that sustain life on Earth being altered/disrupted by natural 

and human-induced environmental change? How do these changes affect the composition and 
health of ecosystems, and what are the feedbacks with other components of the Earth system?

• VQ4 (Asner/Knox): Changes in Disturbance Activity
– How are disturbance regimes changing, and how do these changes affect the ecosystem 

processes that support life on Earth?
• VQ5 (Townsend/Glass): Ecosystem and Human Health

– How do changes in ecosystem composition and function affect human health, resource use, and 
resource management?

• VQ6 (Green/Dierssen): Earth Surface and Shallow-Water Benthic Composition
– What are the land surface soil/rock and shallow-water benthic compositions?



VQ1: Subquestions

• VQ1a: How are ecosystems organized within different biomes 
associated with temperate, tropical, and boreal zones, and how are 
these changing? [DS 191, 203]

• VQ1b: How do similar ecosystems differ in size, species composition, 
fractional cover and biodiversity across terrestrial and shallow aquatic 
biomes? [DS 195]

• VQ1c: What is the current spatial distribution of ecosystems, 
functional groups, or key species within major biomes including 
agriculture, and how are these being altered by climate variability, 
human uses, and other factors? [DS 191, 203]

• VQ1d: What are the extent and impact of invasive species in terrestrial 
and shallow aquatic ecosystems? [DS 192, 194, 196, 203, 204, 214]

• VQ1e: What is the spatial structure and species distribution in 
observable phytoplankton blooms? [DS 201, 208]

• VQ1f: How do changes in coastal morphology and surface composition 
impact coastal ecosystem composition, diversity and function [DS 41]?







VQ2: Subquestions

• VQ2a: How does the seasonal activity of ecosystems and functional 
types vary across biomes (terrestrial and aquatic), geographic zones, or 
environmental gradients between the equator and the poles? How are 
seasonal patterns of ecosystem function being affected by climate 
change? [DS 205, 206, 210]

• VQ2b: How do seasonal changes affect productivity, carbon 
sequestration, and hydrological processes across ecosystems and 
agriculture? [DS 195, 205, 210]

• VQ2c: How do environmental stresses affect the physiological function 
of water and carbon exchanges at the seasonal time scale within 
ecosystems (including agriculture)? [DS 203, 206, 210]

• VQ2d: What is the environmental impact of aquatic plants and coral 
in inland and coastal water environments at the seasonal time scale? 
[DS 201, 208]





VQ3: Subquestions

• VQ3a: How do changes in climate and atmospheric processes affect the 
physiology and biogeochemistry of ecosystems? [DS 194, 201]

• VQ3b: What are the consequences of uses of land and coastal systems, such as 
urbanization and resource extraction, for the carbon cycle, hydrological cycle, 
nutrient fluxes and biodiversity functional composition? [DS 196, 197]

• VQ3c: What are the consequences of increasing nitrogen deposition for carbon 
cycling and biodiversity in terrestrial and coastal ecosystems? [DS 195, 196]

• VQ3d: How do changes in hydrology, pollutant inputs and sediment transport 
affect freshwater and coastal marine ecosystems? [DS 196]

• VQ3e: How do changing water balances affect carbon storage by terrestrial 
ecosystems? [DS 196]

• VQ3f: What are the key interactions between biogeochemical cycles and the 
composition and diversity of ecosystems? [195, 196]

• VQ3g: How do changes in biogeochemical processes feed back to climate and 
other components of the Earth system? [DS 190, 192, 195]









VQ4: Subquestions

• VQ4a: How do patterns of abrupt (pulse) disturbance vary and change 
over time within and across ecosystems?

• VQ4b: How do climate changes affect disturbances such as fire and 
insect damage? [DS 196]

• VQ4c: What are the interactions between invasive species and other 
types of disturbance?

• VQ4d: How are human-caused and natural disturbances changing the 
biodiversity composition of ecosystems, e.g.: through changes in the 
distribution and abundance of organisms, communities, and 
ecosystems?

• VQ4e: How do climate change, pollution and disturbance augment the 
vulnerability of ecosystems to invasive species? [DS 114,196]

• VQ4f: What are the effects of disturbances on productivity, water 
resources, and other ecosystem functions and services? [DS 196]

• VQ4g: How do changes in human uses of ecosystems affect their 
vulnerability to disturbance and extreme events? [DS 196]



VQ4a: How do patterns of abrupt (pulse) disturbance vary and change 
over time within and across ecosystems?



VQ4c: What are the interactions between invasive species and other types of 
disturbance?



VQ5: Subquestions

• VQ5a: How do changes in ecosystem composition and function affect the 
spread of infectious diseases and the organisms that transmit them[DS155, 
160, 161]? For Example, tracking malaria by water fraction, Hantavirus 

• VQ5b: How will changes in pollution and biogeochemical cycling alter coastal 
and inland water quality? 

• VQ5c: How are changes in ecosystem distribution and productivity linked to 
resource use, and resource management? Forestry management, fire effects, 
biofuels, agricultural management

• VQ5d: How will changes in climate and pollution affect the health and 
productivity of aquatic and agricultural resources? 

• VQ5e: What are the economic and human health consequences associated with 
the spread of invasive species? 

• VQ5f: How does the spatial pattern of policy, environmental management, and 
economic conditions correlate with the state and changes in ecosystem function 
and composition? (DS 155 [5-5]?, 230 [8-7])

• VQ5g: What are the impacts of flooding and sea-level rise on ecosystems, 
human health, and security? [DS 195, 224, 227, 348, 357] 



VQ5b: How will changes in pollution and biogeochemical cycling 
alter coastal and inland water quality?



VQ6: Subquestions

• VQ6a: What is the distribution of the primary minerals and mineral 
groups on the exposed terrestrial surface? [DS 218]

• VQ6b: What is the bottom composition (sand, rock, mud, coral, algae, 
SAV, etc) of the shallow water regions of the Earth?

• VQ6c: What fundamentally new concepts for mineral and 
hydrocarbon research will arise from uniform and detailed global 
geochemistry of the exposed rock/soil surface [DS227]

• VQ6d: What changes in bottom substrate occur in shallow coastal and 
inland aquatic environments? [DS 25]

• VQ6e: How can measurements of rock and soil composition be used to 
understand and mitigate hazards? [DS 114,227]



VQ6a: What is the distribution of the primary minerals and 
mineral groups on the exposed terrestrial surface? [DS 218]



VQ6b: What is the bottom composition (sand, rock, mud, coral, 
algae, SAV, etc) of the shallow water regions of the Earth?



Climate Relevance

• Climate plays the central role in controlling the distribution of 
organisms and their function and plays a major role in weathering, 
soils and biogeochemical inputs

• Climate-surface feedbacks represent some of the greatest uncertainties 
in our knowledge of the consequences and drivers of climate change

– Biospheric feedbacks 
– Ice-albedo feedbacks

• Improved compositional and biogeochemical mapping and 
physiological monitoring is critical to establish a baseline for global 
ecosystems and quantify change in response to climate variability

– HyspIRI provides the most comprehensive set of measurements to 
quantify these 

• HyspIRI VSWIR will measure and return data for the entire terrestrial surface 
every 19 days

– Other planned missions return 1-2%
• HyspIRI is a third generation, high fidelity heritage instrument with very high 

SNR and uniformity



Questions?


	HyspIRI Decadal Survey VSWIR Science Questions
	Over Arching Science Questions
	VQ1: Subquestions
	Slide Number 4
	Slide Number 5
	VQ2: Subquestions
	Slide Number 7
	VQ3: Subquestions
	Slide Number 9
	Slide Number 10
	Slide Number 11
	VQ4: Subquestions
	Slide Number 13
	Slide Number 14
	VQ5: Subquestions
	Slide Number 16
	VQ6: Subquestions
	Slide Number 18
	Slide Number 19
	Climate Relevance
	Questions?

