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Societal or Science Question/Goal Earth Science/Applications Objective

QUESTION H-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?

QUESTION H-3. How do changes in the water cycle impact local
and regional freshwater availability, alter the biotic life of
streams, and affect ecosystems and the services these provide?

QUESTION H-4. How does the water cycle interact with other
Earth system processes to change the predictability and impacts
of hazardous events and hazard chains (e.g., floods, wildfires,
landslides, coastal loss, subsidence, droughts, human health,
and ecosystem health), and how do we improve preparedness
and mitigation of water related extreme events?

QUESTION W-1. What planetary boundary layer (PBL) processes
are integral to the air-surface (land, ocean, and sea ice)
exchanges of energy, momentum, and mass, and how do these
impact weather forecasts and air quality simulations?

QUESTION W-3. How do spatial variations in surface
characteristics (influencing ocean and atmospheric dynamics,
thermal inertia, and water) modify transfer between domains
(air, ocean, land, and cryosphere) and thereby influence weather
and air quality.

QUESTION E-1. What are the structure, function, and
biodiversity of Earth’s ecosystems, and how and why are they
changing in time and space ?

QUESTION E-3. What are the fluxes (of carbon, water, nutrients,
and energy) within ecosystems, and how and why are they
changing?

H-2a. Quantify how changes in land use, water use, and water storage affect
evapotranspiration rates, and how these in turn affect local and regional precipitation systems,
groundwater recharge, temperature extremes, and carbon cycling.

H-3b. Monitor and understand the coupled natural and anthropogenic processes that change water
quality, fluxes, and storages in and between all reservoirs (atmosphere, rivers, lakes, groundwater, and
glaciers) and the response to extreme events.

H-4d. Understand linkages between anthropogenic modification of the land, including fire suppression,
land use, and urbanization on frequency of, and response to, hazards. (This is tightly linked to H-2a, H-2b,
H-4a, H-4b, and H-4c.)

W-1a. Determine the effects of key boundary layer processes on weather, hydrological, and air quality
forecasts at minutes to sub seasonal time scales

W-3a. Determine how spatial variability in surface characteristics modifies regional cycles of energy,
water, and momentum (stress) to an accuracy of 10 W/m2 in the enthalpy flux, and 0.1 N/m2 in stress,
and observe total precipitation to an average accuracy of 15% over oceans and/or 25% over land and ice
surfaces averaged over a 100 x 100 km region and 2- to 3-day time period.

E-1a. Quantify the distribution of the functional traits, functional types, and composition of terrestrial
and shallow aquatic vegetation and marine biomass, spatially and over time.

E-1b. Quantify the global three-dimensional (3D) structure of terrestrial vegetation and 3D distribution
of marine biomass within the euphotic zone, spatially and over time.

E-1c. Quantify the physiological dynamics of terrestrial and aquatic primary producers. E-1d. Quantify
moisture status of soils.

E-1le. Support targeted species detection and analysis (e.g., foundation species, invasive species,
indicator species, etc.).

E-3a. Quantify the flows of energy, carbon, water, nutrients, and so on, sustaining the life cycle of
terrestrial and marine ecosystems and partitioning into functional types.



Digital Numibers

Calibrated Radiance

Land Surface Temperature, Surface
Reflectance, Normalized Water Leaving
Radiance /| Ramate Sensing Reflectance

Land Surface Classification,
Evapotranspiration, Benihic Cover
Canogy Trait Diversity, Snaw Water
Equivalent, Evaporative Stress Index

‘What i meant by latency

" dataldata. vl A%t

and payload data at full resclution, with any and all L artifacts (8.9,
headers, duplicate data) removed. (In most cases, the EOS Data and Oporations
Syemmﬁbcmmmmmmmma“ lers a8 data sets for by the Scienca Dala
Processing Segment (SOPS) o by a SIPS 1 produce higher-level products.)

L1A - Reconsirucied, unprocessed instrument data al full resolution, ﬁwwmd and annotated with ancillary
Informaticn, including radiometric and geomatric calibration (e.g.. platiorm
ephemers) computed and appended but not applied to Level O data.

L1B data that have been processed 1o sensor units (not all instruments have Level 18 source data).

Derived geophysical variablés at the same resolution and location as Lavel 1 source data.

Varlables magped on uniform space-time grid scales, usually with some complateness and consistency.

Madel output or results from analyses of lower-leved data (e.g., variables derived from multiple measurements).

lime batwoen dafy

application

only - do not edit

Examples from HyspIRI campaigns and related missions - for
ASD

CORAL EMIT EC HysplR AVIRIS
Lo Digital Numbers Digital Numbers Digital Numbers Digital Numbers
Digital Numb
L1 Calibrated Radiance | Calbrated Radiance Calibrated Radiance Calibrated Radiance | Calibrated Radiance
B2 Surface Reflectance Water Leaving Apparent Surface Reflectance Land Surface
Reflectance/ Remote Temperature
Sensing Reflectance
Benthic reflectance mineral signature band depths Emissivity
and occurrence, and occurmence
of other surface types (vegetation,
water, etc.)L3: spatially-averaged
mineral band depths and
occurrence at Earth Syslem
Model scales. Surface Reflectance
L3 Snow albedo Benthic cover: spatially-averaged mineral band |  Evapotranspiration p—
CoraliAlgae/Sand | depths and occurrence at Earth (PT-JPL) | GVINVP:Substrate
Land surface System Model scales.
classification:
snow/veg/bare rock,
soiliwater Methane Plumes
Snow radiative forcing Plant Communities
(define by dominant
species)
RGB composite Evapotranspiration | Viegetation Traits (C, N,
(ALEX1) Lignen, etc)
Snow grain size Dimensionality
L4 Mosaiked L3 Benthic primary Evaporative Stress
productivity and Index (PT-JPL)
Snow Water Equivalent calcification Evaporative Stress
(SWE) Index (PT-JPL)
Water Use Efficiency | Canopy Trait Diversity
Ancillary LIDAR Optical, benthic cover, Landcover
and benthic community
productivity and
calcification

calibration/validation




Specific Applications Needs That Impact Architecture

Short-Name
Landsat/Sentinel Orbit
Event-Driven
TIR/VSWIR

SNR to SLI

4 um saturation

Day/Night pair

Description

Orbit that is complementary to Landsat-8 / Sentinel series
Ability to point or be event-driven

Coincident TIR/VSWIR acquisitions

SNR to spectrally convolve to SLI

Critical for fires and volcano applications: 4 um band saturation

Critical for urban climatology and regional climate models: day/night pairs



Applicatibns Traceability Matrix Columns

APPWG comments
Reviewed by Focus Group
Reviewed and ready for Focus Group

Based on
Ask to check, including AWG members

DS Question
Focused Science Topic
Application Focus Group

Application Concept
Decision Approach

L2+ VSWIR (one row) and TIR (another row)

Spatial
Temporal
Latency

Other Design Considerations

End Users
Auxiliary
Additional Comments

T D N

Focus Areas

Geological Hazards: Volcanoes and Landslides
Terrestrial Ecology - Carbon and Conservation
Terrestrial Ecology - Wildfires and Restoration
Public Health and Urban Environments

Water Resources - Snow and Agriculture
Aquatic Ecosystems

Other



A

L2+ VSWIR
Focused Application ... - (one row) ) -
DS Question  Science Focus APplICERl  Decisiy and TIR  Spatial TemporalLatency Othgr Desllgn End Users  Auxiliary Additienis
) Concept Approach Considerations Comments
Topic Group (another
row)
L4-Plant
functional
type
Use veg yg
compositi
H-2. How do J; Dead/Dor
anthropogenic ’ mant
. structure, .
changesin health Vegetation
climate, land . Maps
chemical P USFS GTAC
use, water use, . L3-Green .
properties ) and regional
and water ; Vegetation i
Fuel  toinform offices .
storage, . ... andNon- . lidar for
. Mapping mitigation National Stavros
interact and . photosynt . structure, .
. Land for actions . Parks Service . presentation
modify the . e . hetic 30m x sun- field data
Surface Disasters wildfire like . annual NA Bureau of from HysplIRI
water and .. vegetation 30m synchronous to
Fluxes danger thinning Land . closeout
energy cycles L3/4-Fuel parameteri
managem based e Managemen workshop
locally, . classificati ze
regionally and ent S on t
glgoballyyand directly on L3-Live USGS EROS -
the maps LANDFIRE
what are the or P Fuel
short- and . . Moisture
integratio
S i n into fire i
Vegetation

consequences? . .
cimiilatinn



SBG Applications: Public Health and Urban Environments
Jeffrey Luvalll, Ryan Avery?, Jorge Gonzalez?

° Objecﬂ've of the Workshop: Christine Lee, Natasha Stavros*, and Nancy Glenn®
O Gap-Fill Application Traceability Matrix ' '
by subject area
m Gap-Fill can mean:
® missing or incorrect
requirements (spatial, temporal,
latency, etc.)
e putting ranges of requirements
® missing application areas
m Requirements should stem from the
decision approach to be justifiable
e Purpose:
O Comprehensive ATM - inform the
threshold and baseline needs of each ' —

—————

application
O Inform SATM (to select architecture)  —

http://tinyurl.com/SBGApplicationsWG




SBG Applications Traceability Matrix
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LEGEND
Reqs & Traceability WG Core

Working Group Deliverables and Interactions

Apps WG Core
Cal/Val WG Core Potential Mission
Algorithm WG Core Architectures (via RFI)

Modeling WG Core
Architecture Team
NASA ASP RFP

Community

SSSI?(SI ,| Community Assessment: $

value of application areas
SBG i
Stakeholders

»| Application Traceability Matrix

(ATM)

Y

Data Product Algorithms
Analysis

Weight

Architecture -

Y

ATM

h 4

Y

SATM

Mission Architecture
Selected

Decadal Survey
“Most Important”
Designated
Observables

A

Product Cal/Val
Feasibility

F 3

Y

Y

Observing System Simulated

Experiment (OSSE)

Data System Demand




|l Applications Traceability

Matrix (ATM)

Application Traceability

Matrix

Any application
enabled by global
imaging
spectrometer / TIR
radiometer

< What connects them? >

Decadal Survey

H-1, H-2, and H-4: Hydrology

W-3: Weather

E-1, E-2, and E-3:
Ecosystems

C-3: Cryosphere

S-1 and S-2: Geological
Hazards

Science and Applications
Traceability Matrix (SATM)

Science Application
Traceability Matrix

e Only science and
applications
Identified as “Most
Important” and
“Very Important” by
the Decadal
Survey




ATM Integration into SATM

—
.

Find applications associated with Decadal Survey Science Question

2. Review ATM Applications Concept and Decision Approach and merge into single sentence and
add to SATM under “Enabled Applications™

3. Review and resolve SATM “Example SBG Geophysical Parameters” using ATM (L2+
VSWIR/TIR) product list

4. Review comments from the focused discussions and add applications-related design
considerations into VSWIR/TIR Capabilities using Capability Codes

5. Add references as "Notes”

VEWR WEWR VEWIR VEWIR T ™
Tapic DS Science Question 5 SciencefAgplication Objective Priority ettty | TR0 | g | TR | Notes Enaibled Apglication:
H-L. How s the water cyche changing? Ane changes in Snow and ice caverage fraction (cryosphere] RB,RAZA26 | AL A2, A8, AS, A6
and precipitati with 5 d glacier ke Spectral
greater rates of thereby Helc of s snowmelt, e melt, Mo albedo of s uabpbo smow and ghaciers at weekly intervals toan | Snow spectral albedo: From Wisiale to Thermal a8, 26 AL A2, A8
. and b ed in | and sublimatian from snow. and sles deven by| = . accuracy to estimate abs orption of solar radiation to {eryosphere]

the space-time distribution of rainfall, snawdal, topographic variability, 10% kca/snow temperature ta + 1K, At spatial resslution of 30

eapntranspiration, and the frequency and magniude 0100 m. St surface lesrpansture [eyosphes] 1S, RS, R26 A

of extremes such as droughts and floods?




ATM Integration into SATM

1.  Find applications associated with Decadal Survey Science Question
2. Review ATM Applications Concept and Decision Approach and merge into single sentence and
add to SATM under “Enabled Applications™

3. Review,and racalva SATM “Evamnla SRS (fannhvciral Paramatare” 1icinn ATN (L2+
4 \éSV\ We have documented latency and temporal resolution needs for events (eg .
. . . . . =)
- N8Vl yolcanoes, wildfires, oil spills) -- but we ask you to help provide references PS!9n
cons

5. Add references as "Notes”

VEWR VEWR VEWIR VEWIR TR ™
Topic D5 Science Question DS Seience/Agplication Objecthe Priarity Sandl TIR: Spatial ' - TIR Rangs Sonsitivil Notes Enabled Applications.
ML, How s the water cyche changing? Ane thanges in Snaw and ice caverage fractian (crypasphere] B R1,RE,RY2,A26 | AL, A2, AR, AS, A6
and precipitat with 5 o glacier akuod Spactral
reater rates of thereby Hele of s snowmetr cemest, | | albedo af suabpixel snow and gaciers at weeky intenals 1o an Snaw speciral al:uuFr\'s:!\mhhw Tharmal A o - ‘ A1, B8, R12, A26 AL AZ M
3 ed in |and from snow and ales driven by — - accuracy to estimate abs crption of solar radiation to cryasphere]

the space-time distribution of rinfall, snewdal, tepographic variability. 10%ea/snow temperature to £ 1K, At spatial resalution of 30

evapotranspiration, and the frequency and magnitude #0200 m. ‘Srvtrw surface besnperscure [cryosphers) A B B 0 4, RS, B8, A26 AY

of extremes such as droughts and floods?




Applications Working Group Deliverables and Intermediate Products

community assessment weight (W¢,)
= function of:

e # Users

e # Beneficiaries

e Market Value (3)

Community Assessment

Y

Report (CAR)

Application Traceability Matrix (ATM)
e Related Science Area

Application Concept

Decision Process

Observable + Requirements

Application Readiness Level

Potential Early Adopters

Architecture - ATM
e Applications covered by each
Architecture (AA)
e Application Value = AA * Wi,

Mission Architectures:
e Observable capability

A4

SAT

A

Decadal Survey “Most Important” Designated
Observables
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