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HyspIRI Applications Questions and Traceability Matrix

NASA Applied Sciences Program Mission Statement

Advance the realization of societal and economic benefits from NASA 
Earth science by identifying societal needs, conducting applied 
research and development, and collaborating with application 
developers and users.

…to improve and develop decision-making activities and enable 

transition and adoption by public- and/or private-sector 

organization(s) for sustained use in decision making and services 

to end users. 



HyspIRI Key Science Questions
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Mission Applications Value
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An Introduction to the NASA  Hyperspectral. InfraRed Imager (HyspIRI) Mission and Preparatory Activities



HyspIRI Mission Applications
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Vector Borne Diseases

Harmful Algal Blooms

Dust

You Can Run, But You Can’t Hide

Juniper Pollen Phenology and Dispersal



Spectral identification of phytoplankton
from space

§ Different types of phytoplankton and 
cyanobacteria have different pigments.

§ Pigments have specific absorption and 
reflectance patterns

§ Spectral shapes can be used to identify 
different algal and cyanophyte phyla

§ Capitalizes on all information available in 
hyperspectral-resolution spectra

§ But, must unmix reflectance spectra

Graphics: Courtesy of NASA/GSFC. Ortiz et al., (HyspIRI 2015)
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VPCA 2 Simulated 
L8 bands, 30m

VPCA 2 Simulated L8 
bands, 3m, Smooth 9x9

VPCA 2 HSI2 
10nm, 3 m, 
Smooth 9x9

VPCA 2 HSI2 
10nm, 30 m

Composition:
Haematite,
Green algae,    
-⍺ carotene 
and 
phycocyanin
(R=0.90)

Ortiz et al., (HyspIRI 2017; 
jortiz@kent.edu)
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Lake Erie

Lake Erie Bathymetry
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Weather - DREAM

Dust REgional Atmospheric 
Modeling (DREAM) 

system

S. Nickovic et al.,  A model for prediction of desert dust cycle 
in the atmosphere, JGR 106, 18113–18129  (2001) .

Yin et al., Modeling wind-blown desert dust in the 
southwestern United States for public health warning: A case 
study, Atmos. Environ. 39, 6243-6254 (2005).

Yin et al.,The impact of using different land cover data on 
wind-blown desert dust modeling results in the southwestern 
United States Atmos. Environ., 41, 2214-2224 (2007).UA-NCEP/ NMM 10-m wind forecast







Response of  Spectral Reflectances and Vegetation Indices on Varying Juniper Cone Densities.
Dailiang Peng, et al. 2013 Remote Sensing 5:5330-5345 



J.	pinchotiiJ.	ashei J.	monosperma,	scopulorum

Spatial	resolution:	~1	km	(990	m)

December	to	January late	September-November
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Sample  Products
2-day forecast of J. ashei
pollen at 3-hr intervals for 
Dec 16-17, 2012

2-day forecast of J. monosperma
/ J. scopulorum pollen at 3-hr 
intervals for Apr 7-8, 2013

2-day forecast of J. 
pinchotii pollen at 3-
hr intervals for Sep 
12-13, 2013
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San Juan F5 Mosaic Temperature (10m)

10 20 26 27 28 32 39 41 48
Luvall et al. 2004



Epidemiologic Triangle of Disease 
(Vector-borne Diseases)

A multi-factorial relationship between hosts, agents, vectors 
and environment

Host

Environment
(Climate & Weather)

Agent
(eg, Pathogen)

Vector

Morin 2014



Potentially, An Increased Risk of Transmission

*Extrinsic Incubation Period (EIP). This process is known to be influenced by both intrinsic (such as viral
strain and/or mosquito population) and extrinsic factors (such as temperature and humidity)

*



NASA’s Project Atlanta
~ 1996 - 2001

EPA/NASA Urban Heat Island Pilot Project
~ 1997- 2000

NASA EPSCoR San Juan, Puerto Rico UHI 
2004



6           26     28       34      38    41     60.2
Surface Temperature(ºC)

Surface Temperature  Day: Flight 1 Line 23 Hato Rey

Luvall et al. 2004



5       16       20       24           26    33.3
Surface Temperature (ºC)

Surface Temperature at Night: Flight 2 Line 23 Hato Rey

Luvall et al. 2004



San Juan Puerto Rico 
Albedo vs Temperature

70

0.700.10

10

Temperature

oC

AlbedoLuvall et al. 2004



Meghan Tipre 2014 PhD, UAB

Urban Factors Important in Dengue Risk for Colombo, Sri Lanka 
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Comarazamy, Daniel E, Jorge E Gonz‡lez, Jeffrey C Luvall, Douglas L Rickman, and Robert D Bornstein. 2013. 
“Climate Impacts of Land-Cover and Land-Use Changes in Tropical Islands Under Conditions of Global Climate 
Change.”Journal of Climate 26 (5): 1535–50. doi:10.1175/JCLI-D-12-00087.



GeoHealth: A geospatial surveillance 

and response system resource

for vector borne diseases in the Americas 
Grant No. 80 NSSC 18K0517, February 2018-January 2020

John B. Malone1, Rebecca Christofferson1 , Jeffrey Luvall2, SJ Park3, 
Mara Bavia4, Elivelton Fonseca5, Raul Guimaraes5

1 Pathobiological Sciences, LSU School of Veterinary Medicine; 
2 NASA Marshall Space Flight Center, Huntsville AL,
3 Electrical Engineering and Computer Science, LSU

4 Federal University of Bahia, Salvador, Brazil
5 Sao Paulo State University, Presidente Prudente, Brazil 
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Malone, J. B. 2005. Biology-based mapping of vector-borne parasites by

Geographic Information Systems and Remote Sensing. Parassitologia 47:27–50.
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https://geospatialhealth.net/index.php/gh/index



NASA DEVELOP
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Lake Victoria Water Hyacinth



HyspIRI Application TM
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Mission Applications Value
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Thermal Remote Sensing Data for Earth Science Research: The Critical Need for 
Continued Data Collection and Development of Future Thermal Satellite Sensors
Co-convenors: Dale A. Quattrochi; Jeffrey C. Luvall [NASA Marshall Space Flight Center 
(MSFC)]; Simon J. Hook [Jet Propulsion Laboratory]; Martha Anderson [U.S. Department 
of Agriculture-Agricultural Research Service (USDA-ARS) Hydrology and Remote Sensing 
Laboratory]


