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The GEOSS Knowledge Base:
Bringing it all together
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The GEOSS Knowledge Base:

Bringing it all together

Ministerial Guidance in 2014

‘Develop a comprehensive interdisciplinary knowledge base de

documenting observations needed for all disciplines and facilita;

and accessibility of these observations to user communities.”

ning and
‘e avallability
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The GEOSS Knowledge Base:
Bringing it all together

A series of dialogue-scenarios, which can

be read as poems or plays, describing the
"knots" and impasses in various kinds of
human relationships.
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The GEOSS Knowledge Base:

Bringing it all together

| have data

(something)

Jill
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The GEOSS Knowledge Base:
Bringing it all together

| have data Jill
(something)
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The GEOSS Knowledge Base:
Bringing it all together

Jack | need data | have data Jill
(something) (something)

Gap: a “l need X" is not matched or connected to a “| have X’
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The GEOSS Knowledge Base:
Bringing it all together

Jack | need data | have data Jill
(something) (something)

Gap: "X Is needed” is not matched or connected to a “There is X"
€ Hans-Peter Plag «Tpen...ConnectinGED




The GEOSS Knowledge Base:
Bringing it all together

Jack knows what he needs JIll knows what is essential to have

Jack | need data

| have data Jill
(something)

(something)

The Market Place is for experts and Jack and Jill are in the same expert community
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The GEOSS Knowledge Base:
Bringing it all together

Jack knows what he needs JIll knows what is essential to have

Expert-Based Approach

Market

Place

The Market Place is for experts and Jack and Jill are in the same expert community
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Sustainability and Policy Making

| have data
(something)
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Sustainability and Policy Making

| have a
- goal
S | have data
(something)

30 (¥ ConnectinGED



Sustainability and Policy Making

| have a
- goal

/\/

| have data

00l box
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Sustainability and Policy Making

| have a
- goal

////A\\‘”/// | need

| have data

00l box
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Sustainability and Policy Making

The GEOSS Knowledge Base:
Bringing it all together

| have a
goal

Je Goal-Based Approach

Market

Place
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Sustainability and Policy Making
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Sustainability and Policy Making

Questions (Qs)
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Sustainability and Policy Making

Qs about “X is needed”:

- Who is Jack?

- With whom is Jack networking®?
- How specific does Jack have to Questions (Qs)

describe X?

- What does he need X for?
- What is the value of Jack having X?
- How can Jack find X?

- What is Jack willing to do to get X?
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Sustainability and Policy Making

Qs about “X is needed”:
- Who is Jack?

- With whom is Jack networking? | Qs about "There is Y™
- How specific does Jack have to Questions (Qs) - How specific does Jill have to
describe X? describe Y?

- What does Jill want for giving
access to Y?
- How can Y be accessed?

- What does he need X for?
- What is the value of Jack having X?
- How can Jack find X?

- What is Jack willing to do to get X?
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Sustainability and Policy Making

Qs about “X is needed”:
- Who is Jack?

- With whom is Jack networking? | Qs about "There is Y™
- How specific does Jack have to Questions (Qs) - How specific does Jill have to
describe X? describe Y?

- What does Jill want for giving
access to Y?
- How can Y be accessed?

- What does he need X for?
- What is the value of Jack having X?
- How can Jack find X?

- What is Jack willing to do to get X?

Questions about “Y matches X”:
- Does Y match X7
- Is the available information sufficie
- Matching algorithm?
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Sustainability and Policy Making

The GEOSS Knowledge Base:
Bringing it all together

Qs about “X is needed”:

- Who is Jack? |

- With whom is Jack networking? Qs about “There is Y

- How specific does Jack have to Questions (Qs) - How specific does Jill have to
describe X7 describe Y?

- What does he need X for? - What does Jill want for giving

- What is the value of Jack having X? access to Y7

- How can Jack
- What i1s Jack wi

Questions about “Y matches X”:
- Does Y match X7
- Is the available information sufficie
- Matching algorithm?

find X7

- How can Y be accessed”?

ing to do to get X?

Questions about “Connecting X and Y:
- Connecting algorithm?

- |s there someone that can create X out
of Y7
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Time
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System StatAe
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System StatAe
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Current tram\
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~Sustainability and Policy Making

®\\Vhat might happen?
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®\\Vhat might happen?
® Possible threads and hazards
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®\\Vhat might happen?

® Possible threads and hazards
® Knowing the system trajectory
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® Possible threads and hazards } System Knowledge
® Knowing the system trajectory
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®\\Vhat might happen?

® Possible threads and hazards } System Knowledge
® Knowing the system trajectory

®\\'hat do we want to happen? } Goal Knowledge
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System knowledge Goal knowledge

Current state and trends desirable future
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®\\Vhat might happen?

® Possible threads and hazards } System Knowledge
® Knowing the system trajectory

®\\'hat do we want to happen? } Goal Knowledge

® How can we impact the system trajectory?
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®\\Vhat might happen?

® Possible threads and hazards } System Knowledge
® Knowing the system trajectory

®\\Vhat do we want to happen? } Goal Knowledge

® How can we impact the system trajectory” } Transformation Knowledge

T

System knowledge Transformation knowledge Goal knowledge

Current state and trends Facilitating pathways desirable future
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~Sustainability and Policy Making

®\\Vhat might happen?

® Possible threads and hazards } System Knowledge
® Knowing the system trajectory

®\\'hat do we want to happen? } Goal Knowledge

® How can we impact the system trajectory” } Transformation Knowledge

ﬂaptatlon walhty Science

System knowledge Transformation know\edge Goal knowledge

Current state and trends Facilitating pathways desirable future
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Support for Implementation and Monitoring of SDGS

GOVERNANCE/
GOALS

v
Targets

v

Implementation

Process

SCIENCE/ EARTH
TECHNOLOGY OBSERVATIONS

Research

Model
Simulation

Essential SDG
Variables (EVs)

Data Integration

Jules-Plag and Plag, 2016a
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Support for Implementation and Monitoring of SDGS

GOVERNANCE/ GOVERNANCE/
~ GOALS METRICS

SCIENCE/
TECHNOLOGY
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OBSERVATIONS

o
Targets

Essential SDG
Variables (EVs) Indicators

Data Integration
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Targets
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Model
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Implementation

Jules-Plag and Plag, 2016a
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Support for Implementation and Monitoring of SDGS

GOVERNANCE/ GOVERNANCE/
~ GOALS METRICS

SCIENCE/ EARTH
TECHNOLOGY OBSERVATIONS

o
Targets

SDGs —— YENBE

Essential SDG
Variables (EVs)

v
Indicators

h 4
Targets Research

Data Integration

Mode'
Simv’ation

v

| mplementation

— Jules-Plag and Plag, 2016a
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Support for Implementation and Monitoring of SDGS

GOVERNANCE/
GOALS

v
Targets

v

Implementation

Process

SCIENCE/ EARTH
TECHNOLOGY OBSERVATIONS

Model
Simulation

Essential SDG
variables (EV>)

Jules-Plag and Plag, 2016a

GOVERNANCE/
METRICS

o
Targets

h 4

Indicators

v

Assessment
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From EVs to Requirements

Reducing Noise Level

knowledge of signals Needs
and noise level - Technology needs
current noise level: - Infrastructure needs
data analyses

- theoretical study of
signals and noise

e —————————— e ——

Essential Variables

- Name Sensitivity study
- Description

Requirements
NEE
Applications -Description .

(Models) - (Essential) Variable
- Accuracy
- Resolution
- Units

| - Spatial resolution
Slgnal Contents Temporal resolution

spatial variability - Spatial coverage

temporal variability - Temporal coverage
- Latency

- Expert Domain (CV)
- Geo System (CV)
- Community (CV)

Applications

—
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EVs: Expert-Based Approach

Essential Variables
for weather (EVs WMQO)

Essential
Ocean

Variables
(EQVs GOOS)

Essential
Climate
Variables
(EC Vs, GCOS)

Essential Biodiversity Variables
(EBVS)

\
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EVS : EXpe rt_ Based Ap p rOaC h Table 1. Synthesis of EVs status

Status of

= Relevant
GEO New Themes Domain EV ) = ot
(according andl/or discussion Commun
SBA (+ EV name - conventions, relevant
Climate) ‘&"" B’"T e — o others GEO SBAs
orkshop component medium, initiati
- = advanced)
Essential Variables Sl . _ seoson
(F ' 2} iodiversity Advan , Ramsar
A E ...:: In"u'f.'l‘.‘_' ‘ &osysm N
for weather | == :
Sustal 5 o composit
(Co-ancestry, Allelic
diversity, Population
genetic differentiation,
Breed and variety div.)
Species populations
(Species distribution,
Population abundance,
Population structure by
age/szze class)
Essential Essential
Climate Ocean
. Ve Variables

'. - A ... l)' I‘-] u lLJ..) )

(EOVs, GOOS)

Essential Biodiversity Variables
(EBVS)
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EVS EXpe rt_ Based Ap p rOaC h Table 1. Synthesis of EVs status

Status of

. Relevant
Themes Domain EV =
GEsgA ll? ( v B e eomlnun.lhes, Other
e ‘I ) totheBars name system (initial, oM ons, G’go'“s"m‘
Workshop) component medium, initiati
advanced)
Essential Variables Lo Siodversity ey | SE00OM
nl Fve WO S =n D
fOr \;eatﬁer LV YYIVIU, Ecosy_?'t;fnity Convention
Genetic composition
(Co-ancestry, Allelic
diversity, Population
genetic differentiation,
Breed and variety div.)
Species populations
(Species distribution,
Population abundance,
Population structure by
age/szze class)
Essential Essential xf‘" Disasters Initial sendal
Climate Ocean
~ Variables Variables Energy and
EC Vs, GCOS) - - n Energy Initial IRENA, IEA
/ Resources
(EOVs, GOOS)  |re
Ocean (fixed and Ocean Ocean
floating offshore wind,
wave, tidal, currents,
OTEC)
Temperature (sea- Ocean Biodiversity
surface, sub-surface &
and deep-sea) Ecosystems,
Ocean,
Weather
Bathymetry Ocean Ocean
X . : n : (Renewable
Essential Biodiversity Variables energy)
| W Current (speed, Ocean Ocean
(EBVS) direction) (Renewable
) energy)
Tidal (min, max, sea Ocean Ocean
surface elevation) (Renewable
energy)
Wave (height, Ocean Ocean
direction, period) (Renewable
energy)
Wind speed and Ocean Ocean
direction (Renewable
energy) S

O
280y \
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EVs: Expert-Based Approach

Essential
Climate
Variables

- g PR ——

»
ELYS UL Uy)

Jill agrees with Jill about what

Essential Variables

for weather (E\

Essential Biodiversity Variables

IS essential

s
LB .

S

' y H'.‘c.‘.' J

Essential
Ocean

Variables
(EQVs GOOS)

GEO New
SBA (+
Climate)

Biodiversity

Sustainability

Disk:ter

Energy and
Mineral
Resources

Management

(according

to the Ban's

Workshop)

Biodiversity

Disasters

'-'\

C

75
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Table 1. Synthesis of EVs status

Genetic composition
(Co-ancestry, Allelic
diversity, Population

genetic differentiation,
Breed and variety div.)

Species populations
(Species distribution,

Population abundance,
Population structure by

age/sze class)

Ocean (fixed and
floating offshore wind,
wave, tidal, currents,
OTEC)

Temperature (sea-
surface, sub-surface
and deep-sea)

Bathymetry

Current (speed,
direction)

Tidal (min, max, sea
surface elevation)
Wave (height,
direction, period)

Wind speed and
direction

WORLD AND HUMANITY

Domain

Ocean
(Renewable

energy)
Ocean
(Renewable
energy)
Ocean
(Renewable
energy)
Ocean
(Renewable
energy)
Ocean
(Renewable
energy)

Status of

EV Relevant
T communities,
- conventions,
(initial, -
medium, initiati
advanced)
GEOBON,
Advanced CBD, Ramsar
Convention
. Sendai
Initial Framework
Initial IRENA, |IEA

Other

relevant
GEO SBAs

2’
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EVs: Expert-Based Approach

Jill tries to find out what Jack
needs

GEO GI-18:

Earth Observations in Service of the
2030 Agenda for Sustainable
Development




EVs: Expert-Based Approach

Jill tries to find out what Jack
needs

GEO GI-18:

Earth Observations in Service of the
2030 Agenda for Sustainable
Development

GEO Secretariat and GI-18 prepared
leaflet for 47/th Session of the
United Nations Statistical

Commission showing the value of
EOs for SDGs




EVs: Expert-Based Approach

. : . EARTH OBSERVATION AND GEOSPATIAL INFORMATION
Jill tries to find out what Jack SESOURCES FOR 596 BSSSURIS
needS Population distribution

;13 [z | g Cities and
GEO G|'18 ., ; £ ‘g : § ; z % ‘§§ infrastructure mapping
Earth Observations in Service of the e IR EH IHHE L
2030 Agenda for Sustainable GOALS 1(3E| % |8 (38(08050 58
Development |
| | [ [
GEO Secretariat and GI-18 prepared ==
leaflet for 47th Session of the s cnremumy BN
United Nations Statistical == L e
Commission showing the value of == | .
EOs for SDGs e [ f,,‘f,',?ﬂ,’::;’“"d e
== Biodiversity and ecosystem
2 amateacion || observations
EE — Agricultural Monitoring
Do | o [R—

For more information please contact

GEO Secretariat - 7 bis, avenue de la Paix, CP 2200 - CH-1211 Geneva 2, Switzerland

environmental impact monitoring
E-mail: secretariat@geosec.org - Telephone: +41 (0) 22 720 85 05
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EVs: Expert-Based Approach

Jill tries to find out what Jack O e coURCES FoR soc montorme T
needs
> £
" |3 8
> §(3 [Z |5 i | Cities and
GEO G|'18 ) ; g g ; § ' ¢ §. g§ infrastructure mapping
Earth Observations in Service of the 33%%32&5 R I ETHE
2030 Agenda for Sustainable GOALS SEHER R L R
e | s
.
GEO Secretariat and GI-18 prepared = ——
leaflet for 47th Session of the D
United Nations Statistical e — Hydrological and water quality
Commission showing the value of ¢ oecrtwor o cmonc e SRR
FOs for SDGs ==.- | Atmospheric and air quality
monitoring
n oo | | | | N —
sl i Blodiversity and ecosystem

Many other GEO Initiatives are
including SDG monitoring in
their implementation plan

P —— T 1T [ [ observations
reuevsowwater || | | [ | ] |
sueemwma 0 B | | [ | W Agricultural Monitoring
cmeree
17 parmermpsormegous WIS 4azard s, disasters and

environmental impact monitoring
GEO Secretariat - 7 bis, avenue de la Paix, (P 2200 - CH-1211 Geneva 2, Switzerland

For more information please contact

O == ConnectinG._
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EVs: Goal-Based Approach

SDG ~_

Target 6.3: By 2030, improve water
quality by reducing pollution, |ndicat0r

eliminating dumping and minimizing

Jack wants ... LGEENSKJREYLg i Sl RE=ile \
materials, halving the proportion of . .
untreated wastewater and Essent]al Va r]able
substantially increasing recycling and 6.3.1 Percentage of

safe reuse globally wastewater safely treated

Target

Jill, can you provide...?

- Water usage

6.3.2 Percentage of bodies of Wastewater treated

water with good ambient

Governance/policy water quality -

Socio-Economic Water quality

Infrastructure
Jules-Plag and Plag, 2016b
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EVs: Goal-Based Approach

SDG ~_

DOVERTY Target

Tl

1.4 By 2030, ensure that all men and
women, in particular the poor and the IndicatOl‘

vulnerable, have equal rights to economic
resources, as well as access to basic \
services, ownership and control over land

and other forms of property, inheritance, 1.4.1* Proportion of the Essential Variable

natural resources, appropriate new

technology and financial services, including population living in Water Supply S.
microfinance households with access to
basic services Electricity Supply S.
Sewage S.

Governance/policy

Socio-Economic
Communication S.

Infrastructure
Jules-Plag and Plag, 2016b
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SEE-IN KB Data and Gap Model

Object

Gaps _ LINks Tools/Models
- Gaptype (CV) - | oft

- Description - Right
- Observed (CV) - Direction Products
- Purpose - Level
- Remedy - Implementation
- Feasibility - Description
- Impact ,
- Cost
- Priority

Status

1D
Owner
Date
Maturity
Group

- Access

Observational
Requirements

!
l".‘l '
'J(; l.a'\_j

Essential Variables
- Name
- Description
- Expert Domain (CV)
- Geo System (CV)
- Community (CV)

Groups
Gap Analysis Threads

- Name

- Description

- Status

- Community (CV)

Attributes
(ontology)

Domains Themes Indicators

- Name
- Description
- Community (CV)

Reviews
- Description

Controlled Vocabularies

References

Recommendations
- Description

-
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SEE-IN KB Data and Gap Model

Object
1D
Owner
Date
Maturity
Group
- Access

Groups

o~ N
Attributes
(ontology)

Domains

Controlled Vocabularies

Gaps

- Gaptype (CV)
- Description

- Observed (CV)
- Purpose

- Remeay

- Feasibility

- Impact

- Cost

- Priority

Status

Gap Analysis Threads

- Name

- Description

- Status

- Community (CV)

Themes

- Name
- Description
- Community (CV)

Reviews

- Description

Recommendations

- Description

\J |

\ /™ -
i —

“\4I~‘\I

Links Tools/Models

Left
Right
Direction Products
Level
Implementation
vescription

Observational
Requirements

Essential Variables
- Name
- Description
- Expert Domain (CV)
- Geo System (CV)
- Community (CV)

Indicators

References

- \\
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SEE-IN KB Data and Gap Model

Object

1
rowner
Date
Maturity
Group

- Access

N
l "\ r
i
v,

.\

Groups

Attributes
(ontology)

Domains

trolled Vocabularies

Gaps

- Gaptype (CV)
- Description

- Observed (CV)
- Purpose

- Remeay

- Feasibility

- Impact

- Cost

- Priority

Status

Gap Analysis Threads

- Name

- Description

- Status

- Community (CV)

Themes

- Name
- Description
- Community (CV)

Reviews

- Description

Recommendations

- Description

\J |

\ /" -
i —

“\4I~‘\I

Links Tools/Models

Left

Right

Direction

Level
Implementation
vescription

Products

Observational
Requirements

Essential Variables
- Name
- Description
- Expert Domain (CV)
- Geo System (CV)
- Community (CV)

Indicators

References
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SEE-IN KB Data and Gap Model

Object

1D
Owner
Date
- Maturity
- Group
- Access

Controlled Vocabularies

Groups

Attributes
(ontology)

Domains

Gaps

- Gaptype (CV)
- Description

- Observed (CV)
- Purpose

- Remeay

- Feasibility

- Impact

- Cost

- Priority

Status

Gap Analysis Threads

- Name

- Description

- Status

- Community (CV)

Themes

- Name
- Description
- Community (CV)

Reviews

- Description

Recommendations

- Description

Links
Left
Right
Direction
Level
Implementation
vescription

\J |

\ /™ -
i —

“\4I~‘\I

References Goals

7 o ™S

Tools/Models |
'

Products >
Observational '

Requirements

Essential Variables
- Name
- Description
- Expert Domain (CV)
- Geo System (CV)
- Community (CV)

Inducators

gets
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SEE-IN KB Data and Gap Model

Object

1D
Owner
Date
Maturity
Group

- Access

N
l "\ r
i
v,

.\

Groups

Attributes
(ontology)

Domains

trolled Vocabularies

Gaps

- Gaptype (CV)
- Description

- Observed (CV)
- Purpose

- Remeay

- Feasibility

- Impact

- Cost

- Priority

Status

Gap Analysis Threads

- Name

- Description

- Status

- Community (CV)

Themes

- Name
- Description
- Community (CV)

Reviews

- Description

Recommendations

- Description
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Links Tools/Models

Left
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Level
Implementation
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SEE-IN KB Data and Gap Model

Object

1D
Owner
Date
Maturity
Group

- Access

N
l "\ r
i
v,

.\

Groups

Attributes
(ontology)

Domains

trolled Vocabularies

Gaps

- Gaptype (CV)
- Description

- Observed (CV)
- Purpose

- Remeay

- Feasibility

- Impact

- Cost

- Priority

Status

Gap Analysis Threads

- Name

- Description

- Status

- Community (CV)

Themes

- Name
- Description
- Community (CV)

Reviews

- Description

Recommendations

- Description

Links

L eft

Rig

rection

B]
Le

Implementation

Nt

. ‘l '-!.
v |

vescription
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References

Tor.s/Modr:ls
' Procd Jcts Il
A alialy«

"sequirements '

Essential Variables
- Name
- Description

- E.'nert Domain (CV)
- Geo o, ~tem (CV]

- Community (CV)

Indicators
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Gap Analysis Methodology

GEO STC ConnectinGED GAIA-CLIM
Observation Coverage
'0Cessing Vertical Resolution
Discovery and Access Measurement Uncertainty

Prioritization
Recommendations

Qualitative/Quantitative Knowledge & Information Comparator Uncerta nty

Capacity [echnica

Governance

Parameter

Community
Feedback and
Reviews

ConnectinGED

[DT1:
Goal-Based

TDT2: BUT1: BUIT2:

International Community/
Programs Expert-Based

BUIT3: Industry
Challenge

Discovery and
Access Broker

~5
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Governance/Science/

Private

—arth Observation
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Governance/Science/Private —arth Observation

We have a complex/
\ wicked problem

L
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—arth Observation

Governance/Science/Private

Complete list Table JSON & RDF

[ NetworkOfNetworks
SystemOfSystems

[ Nework

[ intrastructure

7] ObservationSystem

|| DataCenter

| Program

We have a complex/
wicked problem

LTER
Interact
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articipzrtl ant
art Ipa Darticipant
ENVAIPlus Jerico regiona GOFC-GOLD |
regionalGrou ructure
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Development is prerequisite and a challenge
kno! owledge derived from Earth observation and
The urgency in the 2030 Agenda requires working at
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:§,:§.‘ ‘ makers engaged in the monitoring and implementation of the SDGs benefit from having improved access to
nowledge-creating tools. A platform incorporating this knowledge and tool set would support building new capacity
melong and the planning of action to implement the SDGs.

ased policy options that consider the SDG interactions must have a high priority. The scoping of a collaborative

SUppor development of policy options accounting for SDG interactions, allow for gap analyses, and provide access to
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rm 1 olher effort needs to be considered.

Science and Technology Stakeholder Workshop
~ Linking the Sustainable Development Goals to

- Earth Observations, Models and Capacity Building

~ December 9-10, 2016, Berkeley, California, USA

N

Developing a Collaborative Platform
in Support of the Implementation and Monitoring of

the Sustainable Development Goals:

Achieving the sustainable development targeted by 2030
Agenda depends on information and knowledge derived from
Earth observations and models. GEO has the convening power
to bring together those who can generate the knowledge and
those who use the knowledge in developing and implementing
policies for SDG implementation and monitoring.

) aims to facilitate the development of a collaborative platform where providers, scientists, and policy makers can work together in
2030 Agenda fo :Sustalnable Development. The workshop will focus on specific examples, in particular those SDGs scheduled for
Il olitical Forum 2017. The workshop will provide a forum to review the knowledge needs associated with the
plementation of the SDGs. Science communities can help to generate the required knowledge and translate it into actionable

CED

Berkeley

UNIVERSITY OF CALIFORNIA

T SCIENCE & TECHNOLOGY
STAKEHOLDER
NETWORK

Program Committee:
Richard L. Bernknopf
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Norman Miller

Joan Maso

Stefano Nativi

Jay Pearlman
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Michel Schouppe
Andy Stevens

James Syvitski
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SthGEOSS Science and Technology Stakeholder Workshop €O
Linking the Sustainable Development Goals to
Earth Observations, Models and Capacity Building Berkeley
December 9-10, 2016, Berkeley, California, USA ke

OSS
m Oblmwa Of the wo*smp are to: ST SCIENCE & TECHNOLOGY
* Explore approaches to linking the Earth observation communities engaged in SN z:::;z:iwen

GEO to those communities monitoring the progress towards SDG targets;

» Better understand the needs to support through observations and models the
policy development for SDG target implementation;

» Discuss gaps in observation, modeling support, and capacity for SDG monitoring  The Workshop will focus on specific examples of selected SDGs.
and implementation and means to address these gaps,

*» Scope a collaborative platform, which supports the co-creation of and access to
the knowledge required for the implementation and monitoring of SDGs, including
initial considerations of the institutional framework the platform is meant to

support.

Workshop Sessions:
Session 1: Societal Knowledge Needs for Sustainable Development
Session 2: Interconnection and Interaction of SDGs
Session 3: Monitoring Progress Towards Goals: The Information Needs and Gaps
Session 4: Evidence-Based Policy Options for Implementing Goals: Knowledge
Needs and Gaps
Session 5: Adding Models to Earth Observations
Session 6: Building Capacity for Evidence-Based Policies for Sustainable Development
Session 7: Developing a Collaborative Platform: The role of the GEOSS
Knowledge Base

Workshop Announcement: hitp://www.gstss.org/2016_Berkeley
Contact: deripe@geosec.org, grum@geosec.org, hpplag@odu.edu




