
 
ECOSTRESS - Pathway for Use of HyspIRI Thermal Data 

•  Urban Climatology 
•  Aquatic Ecosystems 
•  Public Health 
•  DEVELOP Projects 
•  Water Resources 

Jeffrey Luvall  MSFC  
Christine Lee and Simon Hook JPL 
ECOSTRESS Science Team Meeting, May 2017 



Mission Concept Status 
Level 1 Measurement Requirements: Vetted by community 
and stable 
Payload:  VSWIR Imaging Spectrometer, TIR Multi-spectral 
Radiometer, and Intelligent Payload Module (IPM) 
Full Mission original option: Mature 
Separate Small Mission option: Pegasus-based solutions 
identified and studied 
*SLI Support: HyspIRI VSWIR evolving to 30m at 185km swath 
ECOSTRESS TIR: Selected EVI for ISS 
VSWIR Dyson Option: Technology/Science ISS Demonstration  
Summary: The HyspIRI mission measurement requirements 
and baseline instruments approach are mature and stable with 
good heritage, low risk and modest cost.  Now exploring a range 
of instrument and data options to save cost, per guidance letter. 

 
 
 
 

Mission Urgency 
The HyspIRI science and applications objectives are critical  
today and uniquely addressed by the combined imaging 
spectroscopy, thermal infrared measurements, and IPM direct 
broadcast. 
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HyspIRI Objectives and Approach 
            Key Science and Science Applications 

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 impact 
Geology and resources: Global distributions of surface mineral 
resources and improved understanding of geology and related 
hazards 
Applications: Disasters, EcoForecasting, Water, Health/AQ  
 Measurement 
Imaging Spectrometer (VSWIR) 
-  380 to 2500nm in ≤10nm bands 
-  30 m spatial sampling* 
-  19 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 



!  How does urbanization affect the local, regional and global environment? Can we 
characterize this effect to help mitigate its impact on human health and welfare? 

!  How do changes in land cover and land use affect surface energy balance and the 
sustainability and productivity of natural and human ecosystems? 

!  What are the dynamics, magnitude, and spatial form of the urban heat island effect (UHI), 
how does it change from city to city, what are its temporal, diurnal, and nocturnal 
characteristics, and what are the regional impacts of the UHI on biophysical, climatic, and 
environmental processes?  

HyspIRI TQ4. Urbanization/Human Health 
 

• Human Health - heat mortality, vector borne diseases 
• Heat and Air Quality 
• Urban Heat Island (UHI) 
• Land Cover/Land Use change 
• Regional climate impacts 
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Summer Field Studies to Improve Our Understanding of Extreme Heat 
Events in Dense Urban Environments 

•  The 21st century is the first “urban century” 
•  In 2000, approximately 3 billion people (40% of global population) resided in 

urban areas 
•  The United Nations estimates that by 2025, 60% of the world’s population 

will live in cities 
•  As a consequence, the number of “megacities” – those cities with 

populations of 10 million or more – will increase to 100 by 2025 

http://cuerg.ccny.cuny.edu/nyc-summer-campaign/ Jorge Gonzalez 
gonzalez@me.ccny.cuny.edu 





Vicarious	calibration	and	
visible	derivative	

spectroscopy	to	estimate	
the	composition	of	the	

2015	CyanoHAB	in	
Sandusky	Bay,	Lake	Erie	

Dr.	J.D.	Ortiz	(Kent	State	Univ),	
Stephen	Schiller	(SDSU),	Jeffrey	
Luvall	(NASA	MSFC),	John	Lekki	

(NASA	Glenn),	and	George	
Bullerjhan	(BGSU)	 CyanoHAB	on	Lake	Erie	

September	3,	2011	
	

(AGU	Blogopshere)	
Ortiz	et	al.,	(HyspIRI	2015)	



SST Composite from 00Z to 12Z - Great Lakes Regional

Select an image: February 02, 2017 — 06000 UTC

 Loop   Stop   Rock   <   >   Slower   Faster 

Total number of images: 21. Total size: 1.1 MB.



Lake Erie Bathymetry 

NOAA 
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A Ecological Thermodynamic Paradigm"
	 ☀ θ∆ ics 🌎	

The epidemiological equations (processes) can be adapted 
and modified to explicitly incorporate environmental factors 
and interfaces 
	
Remote sensing can be used to measure or evaluate or 
estimate both environment (state functions) and interface 
(process functions). The products of remote sensing must 
be expressed in a way they can be integrated directly into 
the epidemiological equations. The desired logical 
structures must be consistent with thermodynamic and with 
probabilistic frameworks. 
	



Epidemiologic Triangle of Disease (Vector-borne Diseases) 
A multi-factorial relationship between hosts, agents, vectors 
 and environment 

Host 

Environment 
(Climate & Weather) 

Agent 
(eg, Pathogen) 

Vecto
r 

Morin 2014 





Maxent generated risk surfaces for Colombia generated 
from national scale datasets on Chagas disease  

Malone 2005 



Meghan	Tipre	2014	PhD,	UAB	



NASA DEVELOP National Program 2017 Summer Project   
Mobile County Health Department and Marshall Space Flight 
Center 
Coastal Alabama Oceans 
Using NASA Earth Observations to Detect Water Quality in Coastal 
Alabama in Order to Enhance Marine Wildlife Management 
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Confederated Tribes of the Umatilla Indian Reservation (CTUIR) 
Thermal remote sensing data to better understand habitats for Pacific Salmon 

Scott O’Daniel (CTUIR) 
 



U.S. Department of the Interior 
U.S. Geological Survey 

Geostatistics and Spatial Correlation 
of Metered Irrigation Data in the 
Apalachicola-Chattahoochee-Flint 
River Basin, southwestern Georgia 
Lynn J. Torak, Hydrologist 
Jaime A. Painter, Geographer 
U.S. Geological Survey  
Georgia Water Science Center 
Norcross, Georgia 
http://ga.water.usgs.gov/ 

NASA-MSFC, NSSTC  
Presentation  

March 19, 2014 U.S. Department of the Interior 
U.S. Geological Survey 



"  81 Telemetry 
sites 
"  46 GW 
"  35 SW 

 
"  4,357 Annually 

reported sites 
"  3,609 GW 
"  748 SW 

Stat Region 1 
Middle and Lower 

Chattahoochee-
Flint River basin 

2009 



HyspIRI Application TM 
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AGU Fall 2006 


