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Sections of Presentation

- Brief Review of Task
Status & Schedule
- Preliminary Results (Disasters, Energy)

- Issues for UIC Decisions
- Discussion

- Recommendations/Decisions
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GEO Task US-09-01a:

Establish a GEO process for identifying critical Ea  rth
observation priorities common to many GEOSS

societal benefit areas, involving scientific and

technical experts, taking account of socio-economic
factors, and building on the results of existing

systems’ requirements development processes.
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Key Tenets Followed :

- Harvest information expressed in existing, publicly-available documents; avoid
duplication of efforts already performed by GEO MC & PO.

- Representative of GEO MC & POs (broad geographic representation,
developed/developing countries)

-Documents need to span a range of User-Types within each SBA
(e.g., managers, researchers, policy makers, forecasters, others)

- Focus is on the “demand” side of Earth observations, independent of the
specific sensor technology, collection method, or current availability.

Resources to Support Task
Website: http://sbageotask.larc.nasa.qov/

Email address: geo-task-us-0901@lists.nasa.gov
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GEO UIC US-09-01a Process: Nine Steps
-The process lists the steps serially, yet some of them can be done in parallel.

Step 1: UIC Members identify Advisory Groups and Analysts for each SBA

Step 2: Determine scope of topics for the current priority-setting activity

Step 3: ldentify existing documents regarding observation priorities for the SBA
Step 4: Develop analytic methods and priority-setting criteria

Step 5: Review and analyze documents for priority Earth observations needs
Step 6: Combine the information and develop a preliminary report on the priorities
Step 7: Gather feedback on the preliminary report

Step 8: Perform any additional analysis

Step 9: Complete the final report on Earth observations for the SBA

When all SBA reports are complete, the Task Lead (and others) will perform a
meta-analysis on the 9 SBA reports & parameter lists. They will write an over-
arching report, including a parameter list on “Earth observation priorities common
to many SBAs.” The report will include lessons learned and recommendations. 5




GEO UIC: Progress in Task US-09-01a by SBA (as of 11-September-09)

Societal Benefit #_in #of g. g. g. g. g. g, g’? g’? g. g.
Area Analyst Advisory | Document 2 = = = = = = 2 s =
Group s w = < = = = < ] o p-d
Major Process Step(s) in Progess
Agriculture Michael Brady 11 15 2 3 |4/5/6|4/5/6 | 4/5/6 | 4/5/6 |4/5/6 | 4/5/6
Biodiversity Greg Susanke 8 60 3 3 |3/4/5| 31415 | 3/4/5 | 3/4/5 |3/4/5| 6
Climate Molly Macauley 7 35 4/5 | 4/5 |4/5/6 | 4/5/6 7 7 8 8
Disasters sl o 13 40 4/5 |4/15/6 | 41516 | 4/5/6 7 7 8 8
Weber
Thomas
Ecosystems 1 71 4/5 | 4/5 |4/5/6 | 4/5/6 7 7 8 8
Gulbransen
Energy Erica Zell 14 53 4/5/6 | 4/5/6 | 4/5/6 | 4/5/6 | 7 7 8 8
Human Health: .
Hillel Koren 16 117 11 2 3 |1&3 134l 1/3/14/5|3/4/5| 6
Aeroallergens 3
Hun_'lan He:alth. Rudy Husar & 11 50 1 9 3 |1.3] 3 3 |34l 6
Air Quality Stefan Falke
Human Health:
Infectious Pietro Ceccato 18 278 1 2 3 |1/3/14|3&4| 4/5 | 5/6 | 5/6
Disease
Sushel
Water . 9 56 2 |3/4/5|5/6/7| 6/7 6/7 6/7 6/7 | 6/7
Unninayar
Michael
Weather . 5 34 1-4(1-5| 6 6 6 7 7 8
Nyenhuis
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Earth Observation Priorities (Task US-09-01a)
Documents Reviewed & ad hoc Advisory Groups Members , by SBA
(figures as of 4-August-2009)
GEO Societal Benefit Area ARl el || Doeumei i_n
Members Meta-Analysis
Agriculture 11 15
Biodiversity 8 55
Climate 7 35
Disasters 13 40
Energy 14 53
Ecosystems 11 71
Human Health: Aeroallergens 16 117
Human Health: Air Quality 10 35
Human Health: Infectious Disease 17 165
Water 9 56
Weather 5 34
Total 121 676

Analysts and Advisory Groups include people from Australia, Austria, Canada, China, Costa Rica,
Denmark, Germany, Finland, France, Ghana, India, Iran, Italy, Kenya, Japan, Mexico, Norway,
Paraguay, Russia, USA, Senegal, South Africa, Thailand, Tunisia, CEOS, DIVERSITAS,
ECMWEF, ESA, FAO, GCOS, IEEE, UNESCO, WMO, and others. Full Analysis at Nov. 2009 UIC
Meeting.
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Major Progress Since 11 " UIC Meeting (Stresa)

1. Health (Air Quality) Analyst Identified

2. Formation of Advisory Groups for each SBA completed

3. Delivery of 5 Preliminary Reports
- Climate, Ecosystems, Energy, Disasters, Weather

Creation/agreement on common template for SBA reports
Monthly telecons with Analysts

Submitted proposal for special issue of IEEE JSTARS

N O O

The Energy Analyst had a baby

Note: Four SBAs (Climate, Energy, Disasters, Ecosystems) created a “Revised Preliminary
Report” to transform their initial Preliminary Report into the new, common report template.

- Climate, Energy, and Disasters delivered their Revised Prelim. in August
- Ecosystems expects to deliver its Revised Prelim. in late September
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Current Task Schedule

Preliminary reports from 5 SBAs (delivered) May/June 2009
Preliminary reports from remaining 4 SBAs Sept/Oct. 2009
Final reports from initial 5 SBAs Sept/Oct 2009
GEO Plenary VI & 13" UIC Meeting November 2009
- Analysts can report findings at UIC Meeting, if desired

Final reports from remaining 4 SBAs Dec.-Jan. 2010
Meta-analysis across all 9 SBAs & draft report Feb.-April 2010
Final US-09-01a Task report May 2010

- Presentations to UIC, C4, GEO Sec., others (as needed)
Presentation to Plenary GEO VII November 2010
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Common Report Template/Outline

Summary

1. Introduction
- GEO, GEO Task US-09-01a, Purpose of Report, Scope of Report

2. Methodology
- Task Process, Analyst and Advisory Group, Methodology

3. Societal Benefit Area
- SBA Description, Sub-areas, Documents, User Types

4. Earth Observations for the SBA Sub-areas
- Earth Obs. by each SBA Sub-area

5. Priority Earth Observations for the SBA
- Table(s) of the observations

6. Additional Findings

7. Analyst's Comments and Recommendations
- Process and Methodology, Challenges, Recommendations

Appendix & Bibliography/References 10
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Example of expected output for each SBA

GEO Task US-09-01a: Priority Earth Observations for <<<SBA Name>>> SBA

Task US-09-01a

Observation Category

Parameter

Aggregated Characteristics of Priority Observation Parameters

Coverage/Extent

Spatial

Temporal

Accuracy

Latency

Other

11
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Task US-09-01a — Preliminary Results

US-09-01a:
Revised Preliminary Report

Disaster Societal Benefit Area

12




Group on Earth Observations

CED

Method:

Task US-09-01a — Disasters Revised Prelim.

Used an aggregated-weighted index, based on:
- Frequency the observation category was mentioned in the documents

- Document-specific weighting factors (i.e., type of document and
geographic extent, cross-cutting applicability of observation mentioned in

documents)

Disasier Type
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Task US-09-01a — Disasters Revised Prelim.

Tahle §. Priority Earth Obszervations for Disasters SBA,
Aggregated Characteristics of Priority Observation Parameters
Observation Coverage! Spatial Temporal )
Category Farameter Extent Resolution Resolution Accuracy Latency
+ Seizmically active areas
Slip + Alonz acave fanlt lines + MModerate to High
near fmlr zones
Slape + Seismically active areas
H' _':'P . + Alonz acave fanlt lines « lmm-1amn + High Frequency » Feal-Time
Surface i near famli zones
Dieformation + Seicmically active areas
Sirain + Along acave fanlt lines « 50 —-T5m + Weekly « Sulb-cm
near fault zones
+ Seizmically active areas o 12ec—1 week
Deformation + Alonz acave fanlt lines s Im-T5m » sub-mmm — 1 cm
n « 1| month - 1 year
near fmlr zones
» Global « 015-5m .
L ] . .. | = Papid updates after
Elevation * SE]SEHH}E.#E&W.A?‘?H * 1 m for targeted EVents « sub-dm — 0.5m « Bonths
« Areas of high landslids ATEdS « Monthlv — 3 vears
suscepiibility » 2-5 m global - ¥ -3 years
TopogTaphy Bathymetoy « Mear-Shore « B0 m-<1km « Monthly — 3 years « Mlonths
Elevatio Sl-:::p:nggle. » Areas of high landslide « “High™
Dosition suscepbility
Curvate « Aress of high :!.EJ].{j.S.L'l-.":E « “High"
suscepiibility
+ Mational — Global Scales
« Seismically Active Areac + < 1km-2km « Mamimdes of 1.5 -
N N « Areas of high landslids {urban areas) . 2.0 {urban /regional) )
Seismicity Sem—y suscepiibility « 70 km {national e » Marnimades of 3.0- =
« Urban areas and crifical scale) 3.5 {global)
facilities
Precipitation » Mear potental and acmal + Confinnows —
. Intencsity, landslides - Hourly - - .
Precipitstion Dhuration, + Catchment areas el + 7 times/day S = Houy
Amount + Flood areas (zatellite)

Blank fislds indicate that no specific requirement was reporied in the documents.

14
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Table . (Continued).
Aggrezated Characteristics of Priority Obzervation Parameters
Observation Coverage/ Spatial Temporal )
Catezory Farameter Extent Resolution Resolution Accuracy Latency
Soil Moismure « 100 m- 10 km » 4 times/day - » Withi 1
weekly dary
Sail + 5 — 10 years
Composition « More fequent in
Zoidl and Thickness affected areas
Parametars Pore Pressure
Fuiock Smength
Permeakility, . im
Spacing,
Cirientation
L  Global I )
Gravity Fields Gravity « Along scrive fault lines and . 100 km » Approximately « 0.3 pGal - 1 mGal
Fields Monthly
near fmlt zones -
Mammedc » Global
Miagnetic Fields e « Along active fault lines and « Few nT
Fields
near fmlt zones

a Blank fields indicate that no specific requirement was reporiad in the doomments.

15
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Task US-09-01a — Preliminary Results

US-09-01a:
Revised Preliminary Report

Energy Societal Benefit Area

Note: Energy Analyst/AG used three methods for
prioritization

16
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C e
-

Method A

Based on a prioritization
method using simple
frequency analysis:

Eight Earth observation
parameters were shared by
numerous Renewable Energy

types.

Table 8.

Analysis of Parameters across All Renewable Energy Types.

Task US-09-01a — Energy Revised Prelim.

Parameter Type

Parameter

RE Type

Wind
Geothermal

Hydropowe

Total #
of RE
Types

Solar Resources

Direct normal iradiation (DNI) *

Diffuse irradiation *

S S S| Bioenergy

Global horizontal irradiation (GHI) *

Inclined plane radiation

Spectral distribution *

Cloud cover (cloud index)

Circumsolar ratio™

Meteorological
Parameters

Wind speed
Wind direction
Relative humidi

<

Air temperature

LY ENENE VR RN ENEN N ENRN I

CAESERES

Air pressure

Swface Temperature
Precipitation

< s <fafw <

CREA RN ENES

<

Atmaospheric
Composition

Atmospheric ozone content *

Aerosol optical depth (AOD)*

Water vaper

Land
Parameters

Elevation/topagraphy

Surface geology

Land cover

Snow cover

AN RN RN RN RY

SYENRNEN

Identification of areas of heated surface water

Surface Displacement

Offshore
Environment

Wave height

Wave direction

Wave period

100-year significant wave

Current speed

S RSEYRAEN

Vegetation, Soil,
and Rock
characteristics

Normalized Difference Vegetation Index (NDVT)

Net Primary Productivity (NPP)

Evapotranspiration

ASESESES

Soil Moisture

Rock Permeability

MNatural
Hazards

Earthquakes frequency and intensity

Wildfire frequency and intensity

4,

Water

Availability of cooling water

Lake Feservoir Height

Stream/river Flow

Water munoff

Geologic
Properties

Groundwater storage

<o <]«

Temperature at Depth

¥

Chemistry at Depth

v

B I I I I I I I CI I 5 EE S S [ [ PR ) ) TR0 (77 [ PR P SRR FRY () (FSA R ) [ Y TS P ) ey T

Fluid pressure at Depth

v

1

* Indicates parameters that are derived rather than measured directly. Note that some denved parameters listed here
may rely upon the measured parameters also listed in this table.

17
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Table 9. Parameter Characteristics of High Ranking Cross-Cutting Parameters.
Coverage/ Temporal Spatial Accuracy/
Parameter Extent resolution resolution Timeliness FPrecision

Wind direction Global land Everv 10— 30 =1km?2 to ~20 Fanges from Within 3 degrees
surface and min kn? honzontal, | vnimpeortant, to
marine coastal 10-200m+ needed in 18
zone [5-50 km vertical advance
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Method B

Based on a prioritization
method using IEA’s
projections of prominent
renewable energy types for
the 2006 - 2015/2030
timeframes:

The table shows the
information according to the
highest ranked “Renewable
Energy Types” by IEA.

Within each renewable
energy type, the “Top
Parameters Required” are
simply listed and are not
ranked.

Table 10.

Task US-09-01a — Energy Revised Prelim.

EKeyv Parameters for Priority Renewable Energy Types.

Prioritv REenewahble Energv Tvpe

Top Parameters BEequired

Hydropower

Precipitation
Reservoir/lake height
Elevation

Water munoff (modeled)
Snow water equivalent

Onshore wind power

Wind speed
Wind direction
Wind shear
Elevation
Land cover

Bicenergy

Land cover

Net primary productivity

Precipitation

Evapotranspiration

Mormalized Difference Vegetation Index (WDVT)

Offshore wind power

Wind speed
Wind direction
Wind shear
Wave height

Solar PV and CSP

Global horizontal irradiation (GHI)
Direct normal srradiation (DNI)
Inclined plane radiation

Ajir temperature

Wind speed

Wind direction

Eelative humidity

(zeothermal

Water temperature at depth
Fluid Pressure

Rock Permeability

Water Chemistry

Land Cover
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Method C

Based on a prioritization method
using a combination of the
results from the two previous
methods (A & B):

Shown in 4 tiers:

1 — Parameters from Method A that
are also in list of highest renewable
energy type in Method A

2 — Parameters from Method A that
are also in list of second highest
renewable energy type in Method B

3 — Remaining parameters from
Method A (which are all included in
Method B)

4 — Remaining parameters from
Method B not included in Method A

Task US-09-01a — Energy Revised Prelim.

Table 11. Earth Observations for Energy SBA.
Characteristics of the Observations Parameters
Tier Parameter _
i Tt Spatial Temporal Accuracy Latency
xtent . .
Ranges from
unimportant,
Tier 1 | Precipitation Global 0.25 degrees x Monthly Unknown | toneeded in
0.25 degrees
advance
(forecast)
. 1 km? to m-scale .
Elevation / Global to . One-time .
Tier1 3 (5-10 m vertical Unknown Mot important
topegraphy site level con ) measurement
Glotbal land Within 10%
oF d £ ) Fanges from
st a-::a s <1km? to ~20 Everv 10 — 30 ° @ua unimportant,
Tier2 | Wind speed fmarne km? horizontal, very S8 average to needed in
coastal zone . min wind speed,
- = 10-200m+ vertical . advance
(3-30 kkm or within 0.3 (Forecast)
offshore) m/'s
=== —
- <1km? to ~20 Tz S noimpertant,
Tier 2 | Wind direction | oo e T T e I
coastal zone . 11in degrees
- = 10-200m+ vertical = advance
= i (forecast)
offshore)
Unknown
. _ (depends on
Tier 2 Land cover Global land 80m — 10k timescale of Unknown Unknown
surface ar
land cover
changesz)

20
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Task US-09-01a — Energy Revised Prelim.

Table 11. (Continued).

Characteristics of the Observations Parameters

Method C Tier

Parameter

Coverage/E
xtent

Spartial Temporal Accuracy Latency

Based on a prioritization method
using a combination of the
results from the two previous
methods (A & B):

. 350-580 m 3-10 cm
) ) Tier4 | Desevolr/ | g own horizontal e RMS Ll
Shown in 4 tiers: fee heieht (current) e N
1 - Parameters from MethOd A that Tier 4 “Eirzrd:llfg}ﬁ Unknown Unknown Unknown Unknown Unknown
are also in list of highest renewable
energy type in Method A fiers | Swowwater | oo | x| o | e
equivalent (current)
2 — Parameters from Method A that
are also |n I|St Of Second hlghest Tier 4 Wind shear Unknown Unknown Unknown Unknown Unknown
renewable energy type in Method B
- . ier Ll prm.lary own 1 degreex 1 LT own own
3 — Remaining parameters from T produetvity | PO degree (cumen) | (eumeny | T e
Method A (which are all included in .
Tier 4 transpiration Unknown Unknown Unknown Unknown Unknown
Method B)
MNormalized
4 - Remalnlng parameters from Tier 4 Eii:::gz; Unknown Unknown Unknown Unknown Unknown
Method B not included in Method A R
Tier 4 ﬁ%}?};ﬁ?ﬁ Unknown Unknown };mﬁ& ;Ri:tzsﬂg o Unknown
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Method C Table11.  (Continued).

Based On a prlorltlzatlon methOd Characteristics of the Observations Parameters

using a combination of the Ter | Prmeter | g | N I B

results from the two previous - it i M

methods (A & B): Tierd | loadistion | Usknown Unknown E:ﬂ;l:o Caea " | Uskmown
(DNT) (current)

Shown in 4 tiers: Tier 4 | CloeOPlane | ooy Uninown Uskmown | Unknown | Unknown

1 — Parameters from Method A that S— —

are also in list of highest renewable | Tir | wnpesmest | Dakacwn | Camows | Usbaos vty | Untenown

energy type in Method A

2 — Parameters from Method A that | ™ * | fradeeswe | Do | Uskaows Usknows | Unkown | Uskmown

are also in list of second highest

renewable energy type in Method B | T* | pemerpisry | Usieome | Uskuows Usksown | Uskaown | Usknow

3 — Remaining parameters from Geslogic

Method A (which are all included in | ™" | emy | | T e e e

Method B)

4 — Remaining parameters from
Method B not included in Method A 29
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Future Considerations,
UIC Discussion,

and Decisions

23
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Future Considerations for UIC on Task US-09-01a

When all SBA reports are complete, the Task Lead (with others) will prepare an
over-arching report across all the SBAs. The Task Lead will deliver this report to
GEO UIC, which can deliver it to GEO as partial fulfillment of task US-09-01a.

Suggested Follow-on Activities

1. Assess the Advisory Group members vis a vis GEO MC/POs and CoPs
— Identify potential new countries and organizations GEO could recruit
— Identify potential new members for GEO CoPs

2. Presentations to announce the results of priority Earth observations
— GEO UIC presentations to GEO committees, C4, GEO Sec., others

3. Perform a gap analysis regarding the current/future availability of the

“priority Earth observation parameters” (see next chart)
— Note: This action is not specified in the task, yet seems the next logical activity.
— GEO UIC could initiate this activity outright or GEO could create a new task

24
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Current & Future States of Critical Earth Observati  on Priorities
Results of Gap Analysis can be shown in such a diagram.

Currently Available
Critical Earth
Observation Priorities
Yes Mo
=
@ =
= = Good situation In waiting
= =
T =%
=
—
2 =
E L
3 =5 Possible crisis Major gap
=
=

25
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Suggested Decisions for UIC on Task US-09-01a
1. US-09-0l1a information to include in Plenary VI report & presentation

2. UIC approach on gap analysis

3. Release of individual SBA reports prior to completion of overall Task Report
- Should GEO UIC deliver each SBA report as they are finalized?

or
- Should GEO UIC release all the SBA reports in conjunction with the over-

arching US-09-0O1a report?

Note: Task Lead considers the primary US-09-01a deliverable is the over-
arching report with the Earth obs. common to many SBAs.

26
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Topics for Discussion

Items to include in UIC presentation to GEO Plenary VI
- Initial results?
- Advisory Group composition (potential new recruits for GEO MC/PQO)?
- Recommendation for follow-on activities (gap analysis, new task)?
- Recommendation for full presentation at Plenary VII?

Nature of the parameter lists
- Breadth of user types represented/achieved in analyses

Next Steps post US-09-01a Over-arching Report
- Presentations
- Gap analysis

Related activities of other GEO Committees
- Possible STC scientific review of the WP tasks
- Gap analysis
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