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•  Global terrestrial and coastal VSWIR spectroscopy at 30 m, 
16 days and multispectral TIR at and 60 m, 4 days with real-
time downlink of selected products. 

HyspIRI Measurements 



•  A key element of the guidance to HyspIRI this year was for the Science 
Study Group and Mission Concept Team to support current Decadal 
Survey by providing inputs based on lessons learned and understanding 
gained over the past 9 years. 

•  A great deal of this information is documented on the HyspIRI website 
include results from the year Data Products Symposium and Science and 
Applications Workshop. 

•  The HyspIRI community have had multiple research opportunities for 
analysis of existing measurement and science and applications research 
with new measurements.  

HyspIRI Inputs to the Current Decadal 
Survey 

http://hyspiri.jpl.nasa.gov/ 



HyspIRI Comprehensive Development Report 
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http://hyspiri.jpl.nasa.gov/comprehensive-development-report  
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 Data Products Symposium at GSFC  Science and Applications Workshop at Caltech 



HyspIRI Article in RSE Special Issue 



HyspIRI Related Inputs to RFI2 

Wendy Calvin Earth	Surface	Geochemistry	and	Mineralogy:	Processes,	Hazards,	Soils,	and	Resources

Philip Dennison Global	Measurement	of	Non-Photosynthetic	Vegetation

Heidi Dierssen Assessing	Transient	Threats	and	Disasters	in	the	Coastal	Zone	with	Airborne	Portable	Sensors

Riley Duren Understanding	anthropogenic	methane	and	carbon	dioxide	point	source	emissions

Joshua Fisher
Evapotranspiration:		A	Critical	Variable	Linking	Ecosystem	Functioning,	Carbon	and	Climate	Feedbacks,	Agricultural	
Management,	and	Water	Resources

Robert Green Science	and	Application	Targets	Addressed	with	the	2007	Decadal	Survey	HyspIRI	Mission	Current	Baseline

Eric Hochberg Coral	Reefs:	Living	on	the	Edge

Simon Hook Carbon	Emissions	from	Biomass	Burning

Luvall Jeffrey A	Thermodynamic	Paradigm	For	Using	Satellite	Based	Geophysical	Measurements	For	Public	Health	Applications

Natalie Mahowald Measuring	the	Earth's	Surface	Mineral	Dust	Source	Composition	for	Radiative	Forcing	and	Related	Earth	System	Impacts

Frank Muller-Karger Monitoring	Coastal	and	Wetland	Biodiversity	from	Space

Thomas Painter Understanding	the	controls	on	cryospheric	albedo,	energy	balance,	and	melting	in	a	changing	world

Ryan Pavlick Biodiversity

Dale Quattrochi
High	Spatial,	Temporal,	and	Spectral	Resolution	Instrument	for	Modeling/Monitoring	Land	Cover,	Biophysical,	and	Societal	
Changes	in	Urban	Environments

E.	Natasha Stavros The	role	of	fire	in	the	Earth	System

Philip Townsend Global	Terrestrial	Ecosystem	Functioning	and	Biogeochemical	Processes

Kevin Turpie GLOBAL	OBSERVATIONS	OF	COASTAL	AND	INLAND	AQUATIC	HABITATS

Robert Wright
PREDICTING	CHANGES	IN	THE	BEHAVIOR	OF	ERUPTING	VOLCANOES,	AND	REDUCING	THE	UNCERTAINTIES	ASSOCIATED	
WITH	THEIR	IMPACT	ON	SOCIETY	AND	THE	ENVIRONMENT



Mission	Concept	Status	
Level	1	Measurement	Requirements:	Ve%ed	by	community	at	
workshops	and	in	literature	(100s	of	refereed	journal	ar=cles)	
Payload:	VSWIR	Imaging	Spectrometer,	TIR	Mul=-spectral	
Radiometer,	and	Intelligent	Payload	Module	(IPM)	
Original 60 m DS option:	Mature	
ISS	opBons:	VSWIR	&	TIR	Mature,	ECOSTRESS	EVI	selected	
Separate	Smallsat	Mission	opBon:	VSWIR	and	TIR	solu=ons	
developed	with	TEAM	I/X	
SLI Compatible Option: HyspIRI VSWIR being evolved to 30 m 
at 185 km swath and 16 day global revisit.  Requires Dyson 
spectrometer architecture and other technologies. 
Near term option: Global with 45 km- or 90 km-swath at 30 m 
Preparatory airborne campaigns: Measurements used to 
advance and refine science, applications, algorithms, and data 
processing 
 

 
	
	
	

Global	Mission	Urgency	
The	HyspIRI	science	and	applica=ons	objec=ves	are	cri=cal		today	and	
uniquely	addressed	by	the	combined	imaging	spectroscopy,	thermal	
infrared	measurements,	and	IPM	direct	broadcast.	
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Science and Application Targets Addressed with the 2007 
Decadal Survey HyspIRI Mission Current Baseline  

Key Global Science and Applications Research 
Climate: Ecosystem biochemistry, condition & feedback; spectral 
albedo; carbon/dust on snow/ice; biomass burning; 
evapotranspiration 
Ecosystems: Global biodiversity, plant functional types, 
physiological condition, and biochemistry including agricultural 
lands 
Fires: Fuel status; fire frequency, severity, emissions, and 
patterns of recovery globally 
Coral reef and coastal habitats: Global composition and status 
Volcanoes: Eruptions, emissions, regional and global impacts 
Geology and resources: Global distributions of surface mineral 
resources and improved understanding of geology and related 
hazards 
Applications: Disasters, EcoForecasting, Health/AQ, Water  
 Measurement 
Imaging Spectrometer (VSWIR) 
-  380 to 2500nm in ≤10nm bands 
-  30 m spatial sampling 
-  16 days revisit 
-   Global land and shallow water 
Thermal Infrared (TIR) 
-  8 bands between 4-12 µm 
-  60 m spatial sampling 
-   5 days revisit; day/night  
-   Global land and shallow water 
IPM-Low Latency data subsets 
 

Ecosystems 

Snow & ice 

Fires Evapotranspiration 

Volcanoes 

Coastal 
Habitats 



Monitoring Coastal and Wetland Biodiversity from 
Space  

Geophysical Measurements for the Coastal Zone: Changes in the 
composition and quantity of living and non-living material in the water column 
and shallow communities (benthos) are directly observable, and can be 
studied by:  
•   Measuring the concentration and quality of optically-active constituents 

in the water column (phytoplankton, suspended and colored dissolved 
materials);  

•  Differentiating between diverse phytoplankton functional groups, detritus, 
and colored dissolved organic matter (CDOM);  

•  Separating constituents in mixed patches of land and water;  
•  Characterizing the composition of shallow habitats, including corals and 

seagrasses;  
•  Characterizing inundation of wetlands;  
•  Characterizing the impact of episodic events such as storms on aquatic 

habitats;  
•  Differentiating between events and disturbance occurring over weeks to 

months.  
•  The relationship between the health of different coastal communities, 

changes in land cover phenology, and water quality can be studied using 
remote sensing by characterizing:  

•  Relationships, including optical and ecological interdependencies, 
between wetland phenology, water quality, and nutrient and carbon 
fluxes;  

•  Spatial distribution and composition of wetland vegetation;  
•  Pathways of connectivity including lateral transport between habitats;  
•  Biodiversity by discriminating among phenology traits of organisms.  
•  The effect of inundation on canopy health and community zonation;  
•  Natural and human disturbance factors, including invasive or introduced 

species.  



Global Terrestrial Ecosystem Functioning and 
Biogeochemical Processes  



Carbon Emissions from Biomass Burning  



Nature Plants 2016 



The role of fire in the Earth System  



•  Gas emissions:  
•  Low temperature thermal 

anomalies:  
•  The color, temperature, and size 

of crater lakes:  
•  Lava effusion rate:  
•  Temperature and cooling rate of 

active lavas:  
•  Spatio-temporal variations in the 

amount and concentration of ash 
in the atmosphere:  

•  The spatio-temporal distribution 
of H2SO4 aerosol:  

PREDICTING CHANGES IN THE BEHAVIOR OF ERUPTING 
VOLCANOES, AND REDUCING THE UNCERTAINTIES ASSOCIATED 

WITH THEIR IMPACT ON SOCIETY AND THE ENVIRONMENT  



Understanding the controls on cryospheric albedo, 
energy balance, and melting in a changing world  



Earth Surface Geochemistry and Mineralogy: 
Processes, Hazards, Soils, and Resources  



Global Measurement of Non-Photosynthetic Vegetation  
Recent Applications Result from HyspIRI Airborne Campaign 



Measuring the Earth's Surface Mineral Dust Source Composition 
for Radiative Forcing and Related Earth System Impacts  



Dimensionality of the Earth System 
Captured with Imaging Spectroscopy 

NASA HyspIRI 
Preparatory Campaign 
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A single HyspIRI airborne campaign flight line has 50 
content rich eigen images.   
 
A single scene show up to 30 content rich eigen images. 
 
This demonstrates huge dimensionality available for 
access with imaging spectroscopy for new Earth system 
science  
 



•  Global terrestrial and coastal VSWIR spectroscopy at 30 m, 
16 days and multispectral TIR at and 60 m, 4 days with real-
time downlink of selected products. 

HyspIRI Measurements 
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