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Quick Summary: Recommendations 
8 SCIENCE & APPLICATIONS 

0 
VISION & STRATEGY 

Address 3S key science/applications questions, from 
amo ng hundreds suggested. Those with objectives 
priorit ized as most important fell into six categories : 

• Coupli ng of the Water and Energy Cycles 
• Ecosystem Change 

• Exte nding & Improvi ng Weather and Air Qu ality Forecasts 

• Sea Level Rise 
• Reducing Climate Unce rtainty & Informing Societal Respo nse 
• Surface Dynamics, Geologica l Hazards and Disasters 

PROGRAMMATICS 

"Th riv ing on our A 
Changing Planet" ~ OBSERVATIONS 

• 
• 

CROSS-AGE NCY 

NASA 

Flight 

~2. How do anthropogenic 
changes in climate, land use, 
water use, and water storage, 
Interact and modify the water and 
energy cycles locally, regionally 
and globally and what are the 
short- and long-term 
consequences? 

E-1 . What are the st ructure, 
function. and biodiversity of 
Earth's ecosystems , and ho w and 
why are they changing in l ime and 

E-1 . What are the structure. 
funct ion, and biodiversit y of 
Earth's ecosystems, and ho w and 
why are they changing in time and 

H-1 . How is the water cycle 
changing? Are changes in 
evapotranspirat ion and 
precipitation accelerating, with 

• 
Augment the Program of Record with eight priority 
observables : 

• Techno logy 

• App licat ions 
• Five that are specified to be imp lemented: • NOAA 

• Aerosols • USGS 
• Clouds, Convection, & Precipitation 
• Mass Change 

• Surface Biology & Geology 
• Surface Deformation & Change 

• Three others to be se lected competitively from among seven ca ndidates 
• Structure new NASA mission program elements to accomplish this 
• Methods for new NASA capabilities to be leveraged by NOAA and USGS 

Focused Science Topi c 

Land SUrface Fluxes, 
Ecosystem traits and 
biodiversity - terrestrial 

Ecosystem traits and 
biodiversity - terrestrial 

Ecosystem traits and 
biodiversity - terrestrial 

Application Focus Group 

Disasters 

Forest Mangement 

Carbon-Forest Management 

Application Concept 

Fuel Mapping for 'Nitdflre 
danger management. Post 
fire severity assessment 
and recovery 

Given accelerating change, 
restoration and/or 
management of dy namic 
habitat conditions to 
enhance resilience, l imit 
biodiversit y loss, and 
recover endangered species 
(terrestrial) 

Monitor carbon accounting 
for carbon markets 

Decision Approach 

Use veg composition, 
structure, health, 
chemical properties to 
inform mitigation actions 
like thinning based either 
directly on the maps or 
Integration Into flre 
sim.alation models.Use 
vegetation traits to 
monitor and predict live 
fuel moisture, en 
important corrponent of 
wlldflre danger In some 
ecosylitems, over time. 
Could Inform how areas 
are classlfled as "burn/no 

Use of terrestrial veg 
composition, structure. 
health to target areas for 
habitat rest oration (like 
nati11e species 
replanting5 or removal of 
invasives } . ET can be 
used t o monitor 
improvement of water 
consum t ive use due to 

Use veg composition , 
structure, and health to 
target areas for 
reforestation and 
afforestation 

greater rates of Snow l\.i1onitoring Water Management 
evapotranspiration and thereby 
precipitation, and how are these 
changes expressed in the space-
time distribution of rainfall, 
snowfall. evapotranspiration. and 
the frequency and magnitude of 
extremes such as draughts and 
floods? 

H-2 . How do anthropogenic 
c hanges in climate, land use, 
water use, and water storage, 
interact and modify the water and 
energy cycles locally . regionally 
and globally and what are the 
short - and long-term 
c onsequen ces? 

S-1 . How oan large-scale 

Land Surface Fluxes 

geological hazards be aoourately Landslides 
forecast in a socially relevant 
I 

evapotranspiration and 
precipitation accelerating, with 
great er rates or 
evapotranspirat ion and thereby 
precipitation. and how are these 
changes expressed in the space­
time distribution of rainfall, 
snowfall , evapotranspiration, and 
the frequency and magnitude of 
extremes such as droughts and 
floods? 

H-1. How is the water cycle 
changing? Are changes in 
evapotranspirat ion and 
precipitation accelerating, with 
great er rates or 
evapotranspiration and thereby 
precipitation. and how are t hese 
changes expressed in the space­
time distribution of rainfall, 
snowfall, evapotranspiration, and 
the frequency and magnitude of 
extremes such as droughts and 
floods? 

Snow Monitoring 

Snow l\.i1onit oring 

Water management 

Disasters 

Water Management 

Water Management 

Improving estimates of 
streamflow volumes and 
timing for water resources 
management. flood control, 
ecosystem flows . and 
h dro ower 

Improving estimates of 
evapatranspiration from 
wetlands and riparian 
ecosystems to monitor 
water demands for wetland 
and riparian ecosystems, 
improve accurate 
accounting of consumptive 
use by in water limited 
regions , and identif y habitat 
loss and de radation. 

High spatial-resolution time 
aeries of distribution of 
vegetation and rocklsoil 

lti 

Land surface radiative 
forcing to constrain weather 
forecasting and climate 
model inputs 

Land surface radiative 
forcing to constrain weather 
forecasting and climate 
model inputs 

Apply snow properites 
products in streamflow 
estimates provided by 
operational agencies to 
inform water allocation. 
flood control , 
hydropower, and waler 
use. 

Apply Improved ET 
product s in est imates of 
water demand to improve 
water accounting and 
ensure adequate 
instream flows for 
we tland and riparian 
ecos sterns. 

Apply snow properites 
produc t s in streamflow 
estimates provided by 
operational agencies to 
inform water allocation 
and water use, 

Apply snow properites 
products in streamflow 
estimates provided by 
operational agencies to 
inform hydropower 

rganization, 
oles & Work Flow 
re Well-Defined 

NASA HQ 
Dave Jarre tt 

Woody Turner 

Ben Phi lli ps 

Paula Bonte m pi 

Center Executive Steering 
Committee 

Ryan Spackman- NASA ARC 

James Irons- NASA GSFC 

Randy Fried l- JPL Chair 

David You ng- NASA LaRC 

L.2+ VSWIR (one row) and TIR 
(another row) 

L4-Plant functional type 
L4-0ead/Dorment Vegetation 
Maps 
L3-Green Vegetation and Non­
photosynthetic vegetation 

Spatial 

L3/4-FU$1 classlfJcation 30m x 30m 
L3-Uve Fuel Mol&ture 
L3--Vegetatlon Traits 
L2-Surface Refleotance 

L3-
Evapotranspiratlon 

L2-Land surface temperature 30m x 30m 

L4-Evaporative St ress Index 
L3-Evapotranspiration 30m x 30m 
L2-Land surface temperature 

L4-Plant functional type 
L3-Dead/ Dormant Vegetation 
L3-Green vs Non-Green/Non­
Photosynthetic Veg 
L3/4 -Vegetation Classif ication 
L2-Surface Reflectance 

L4 - Snow Water Equivalent 
L4 - Snow Density 
L3 - Albedo 
L3 - Snow Grain Size 
L3 - Fractional Cover: Snow -
Vegetation - Bare Rock - Soil -
Water 

L3 - Snow Radiative Forcing 
L2 - Surface Reflectance 

L2 - Land Surface 

30m x 30m 

Tern erature LS 90m X 90m 

L3 - Green Vegetation and 
Non-photosynthetic vegetation 
L3 - NDVl 
L2 - Surface Ref lectance (L2) 

NOVI L2 

L3 - Evapotranspiration 
L2 - Land Surface Temperature 
L2 - Land Surface Emissivit 

L3 - GV: NPV: Substrate: 
Rock 

- ' ' 
L3- Snow Grain Size 
L3 - Fractional Snow Cover 
Area 
L3 - Snow Cover Area 

< 100 m 

m 

L3 - Albedo 1 0-30 m x 1 0-

Research and Application 
Team 
Dave Sch imel- JPL1 Coordina to r 

Betsy M iddleton - GSFC 

Jeff Luvall-M SFC 

Scie nce St ee r ing Commit t ee 

Wo rk ing Grou ps : 

Algorithms 

Cal/Val 

Mod el ing 

App licatio ns 

Requirements & Traceabilit y 

Temporal Latency 

annual -wkly NA 

annual NA 

Annual NA 

90-365 da s 90-365 da s 

Daily (ideal), 3-5 
days 
(ac ceptable). < ,,,_ 

a da s minimum 

8-16 days 

Within 24 hours 

Other Design 
Considerations 

sun­
synchronoua 

sun­
synchronous 

sun-sychronous 

Precipatatton 
measurements, 
slope, aspect, 

I . I 

L2 - Surface Reflectance 30 rn t=~===~===~---i=~----i-;m,-,,,,::,:,t,,ns:8;----t of acquisition 

Synergy with 
other US and 
international 
VSWIR/TIR 
multispectral 
inst rumen t 
needs to be 

contemporaneous 
with VSWlR but 

possibly multiple 
60- 100 m x revisits per 

SBG Study Coordinator 

Jam ie Nast al- JPL Gary Jedlovec- NASA M SFC 

Architecture 

Formulation Team 

Kelley Case- JPL, 

Co- Coord ina tor 

Be lgacem Ja roux- ARC, 

Co -Coordinator 

(A-Team Workshops for 

candidat e architectu res 

and detail arc hitectu re ) 

Architecture Teams 

f----+ Phase 1: Identify Candidate Architectures 

Tony Freema n- JPL, Lead 

Ben Poul ter- GSFC, Deputy Lead 

Phase 2: Architecture Assessment 

David Bearden- JPL1 Lead 

Jim Price- LaRC, Depu ty Lead 

e---- Phase 3: Architecture Design 

Am it Se n- JPL, Lead 

Ben Poul t er- GSFC, Deputy Lead 

Deliverable Preparation 
Phase 4: Final Report, MCR material 

Jam ie Nast al- JPL, Lead 

End Users 

USFS GTAC and reglOnal 
ornces 
National Parks Service 
Bureau Of Land 
Management 
USGS EROS - LANDARE. 

USFS GTAC and regional 
offices 
National Parks Service 
Bureau of Land 
Management 
USGS EROS - LANDFl RE 
US FWS , State level 

FWS, New Mexico Office 
of t he State Engineer 

Conservat ion International 
Gates Foundation 

Ancillary 

tldar for structure, field data to 
parameterize 

lidar for struc ture , f ield dat a to 
parameterize 

ECOST RESS ancillary 

WiNF lidar for structure, f ield data to 
WRJ parameterize 

World Bank 
REDD+ 

Western States Water 
Council 
State Water Agencies (in 
areas where snow is 
major water supply) 
NOAA (responsible for 
h droforecasts 

Federal, state and local 
water management 
a encies NGOs 

Western States Water 
Council 
State Water Agencies (in 
areas where snow is 
major water supply) 
NOAA (responsible for 
hydroforecasts) 
USGS National Water 
Network, academic 

Lidar snow de th 

Cost Estimation Team 

Jim Hoffman-JPL, 

Co-Coordinator 

Jorda n Klovst ad- LaRC, 

Co-Coordinator 

L2 - Surface Temperature 
L2 - Surface Emissivit 60-100 m sensin da considered here science communi t Lidar snow de th 
L4 - Light Absorbing Impurities 
L3- Snow Grain Size 
L3 - Fractional Snow Cover 
Area 
L3 - Snow Cover Area 
L3 - Albedo 1 0-30 m x 1 O-
L2 - Surface Reflectance 30 m 3 - 16 da s Within 24 hours 1'"'"-===-===="-----t=~----+'--===---10r acquisition 

TIR should be 

L2 - Surface Temperature 

contemporaneous 
with VSWIR but 

possibly multiple 
revisits per 
sensin da 

Synergy with 
other US and 
international 
VSWIR/TIR 
multispectral 
ins trumen t 
needs to be 
consider here 

Western States Water 
Council 
State Water Agencies (in 
areas where snow is 
major water supply) 
NOAA (responsible for 
hydroforecasts) 
USGS National Water 
Network, academic 

SBG Designated Observable Working Group Structure and 
Deliverables 

- Community Assessment 
CAR 

LEGEND 
Apps WG Core 

Science WG Core 
Algorithm WG Core 
Modeling WG Core 

Architecture WG Core 
ASP RFP 

Report (CAR) weight 

. Architecture -
ATM 

Potential Mission ! General Public/ Architectures -
SBG Stakeholders SATM 

- Application Traceabil ity Matrix Decadal Survey 
(ATM) ~ 

"Most Important" 
Designated 

Observables 
Data Product Algorithms 

Analysis 

Observing System 
Simulated Experiment 

Data System Demand (OSSE) 

r 

HysplRI Science and Applications 

Key Science and Science Applications 
Climate: Ecosystem biochemistry, condition & feedback; spectral 
albedo; carbon/dust on snow/Ice; biomass burning; 
evapotranspiration. 
Ecosystems: Global plant functional-type, physiological 
condition, and biochemistry including agricultural lands. 
Fires: Fuel status, fire occurrence, severity, emissions, and 
patterns of recovery globally 
Coral reef and coastal habitats Global composition and status. 
Volcanoes: Eruptions, emissions, reg ional and global impact. 
Natural and resources: Global distributions of surface mineral 
resources and improved understanding of geology and related 
hazards. 
Societal Factors: Urban environment, habitability and resources 

Measurement ~~-~-~------~ Imaging Spectrometer (VSWIR) , =::::-,-
380 to 2510 nm in 10nm bands 0

·' 
08 

30 m spatial sampling or 

16 days revisit 1 ·· 0.5 

Global land and shallow water & 0.4 

"' Thermal Infrared (TIR): 0.2 

8 bands between 4-12 µm o, 

50 m spatial sampling 700 '"' '"' , .. ,ooo WJ 2500 

w.,,.,l,n(llh 1nm) 

5 days revisit 
"' 

Global land and shallow water ! 0 1 
- H1 (m21j 

• - H2 (m2S) 

IPM-Direct Broadcast t 01 - H3 (a10) I • £ Oi - H~ (~11) 

' - H5 (a12) t 0 5 

"" < - H7 . "' 
' - Ha m32 l Ol 

• . ' ' 
" I 

,00 "" "" ""' 000 ,, 00 ,,. ,,. 
W1Vflllmth lum\ 

Mission Urgency 
The HysplRI science and appl ication objectives are important 
today and uniquely addressed by the combined imaging 
spectroscopy, thermal infrared measurements, and 1PM direct 
broadcast. Ecosystems 

- ~ ir 
WliteAne 

• Hemlock 
Beech I 9.Jgar Maple 

" - Red Maple • OtrwMt<edHW 

,, 

Workshop Objectives 
Interact with broad science and applications research 

community 

Review science inputs to the Decadal Survey 

Review HysplRI Mission Concept efforts in 2017 

Discuss ECOSTRESS TIR mission headed to the ISS 

Present new relevant Science and Applications Research 

Review results from the U.S. HysplRI preparatory airborne 
campaigns 

Review AVIRIS-NG VSWIR Asian Environments campaign in 
India 

Support current Decadal Survey process 
Information and Registration at: http:1/hyspiri.jpl.nasa.gov 

SBG Applications Working Group (AWG) 

The Applications Working Group will recruit, coordinate and integrate 
input on applications needs, data product requirements and 
training/education and other needs: 

• The AWG will identify key applications requirements, latency, revisit, 
specific products. 

• The AWG will cultivate stakeholders and end users via joint activities, 
workshops, thematic working groups, and design and dissemination 
of tailored SBG data products. 

• Characterize the SBG Communities of Practice and Potential and 
produce a SBG Community Assessment Report. 

https://ntrs.nasa.gov/search.jsp?R=20190011738 2019-08-31T13:38:43+00:00Z
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