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Grand Challenges
INn Ecology

e Alterations In
biodiversity...exotic species,
Infectious disease

= Altered biogeochemical
cycles at multiple spatial
scales

- Climate change and
variabllity, including
ecosystem response to




Ecoinformatics

Understanding the environment around us will require the
use of all of the information available to us

e Field data

e New data collection technigues: in situ sensor arrays
e Remotely-sensed imagery

e Large and/or widely distributed data sets

e Data heterogeneity (text, Excel, GIS, DB, image, etc.)
e Scaling issues: space, time, levels




EEIK |Informatics Challenges

e Data are heterogeneous
— Physical
— Structural/logical
— Semantics
e From many disciplines

— Biodiversity surveys, hydrology, atmospheric chemistry,
spatial data, behavioral experiments,...

— Data on economics, demographics, legal issues, ...

e Data are distributed
e Data are undocumented/poorly documented
e Cultural barriers to data sharing




SEEK

e SEEK Is a research project designed to
address the challenges of data
iIntegration in ecology

— NSF CISE (Computer and Information
Science and Engineering) Information
Technology Research (ITR)

- 5 years (currently in year 3)

— Proposed by the Partnership for
Biodiversity Informatics (PBI)

— IT research: data integration

- Broad-scale biodiversity applications:
ecological niche modeling, biodiversity *




Collaborators

Partnership for Biodiversity Informatics (PBI)
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Solutions

Ak

e Ecological Metadata Lanquage
(EML)

PBI/KNB

e Morpho
- metadata and data
management software

- Metacat
— distributed data system .

— registries: KNB, UCNRS, OBFS,
NCEAS, PISCO, LTER

e EcoGrid
- integrating distinctlglg{éSEEK

systems and networks

e Kepler
— arid-enabled cientific




K What is SEEK?

System development:

Kepler analysis & modeling system

Semantic mediation system (glue)

EcoGrid distributed resource system

Working groups:

Knowledge Representation (KR) => ontologies (semantics)
Taxonomic Nomenclature (Taxon) => taxonomy resolution
Biodiversity and Ecologic Analysis and Modeling (BEAM)
Education, Outreach and Training (EOT)




=EB< \What is SEEK?

System development:

- Kepler analysis & modeling system

Semantic mediation system (glue)

EcoGrid distributed resource system

Working groups:

Knowledge Representation (KR) => ontologies (semantics)
Taxonomic Nomenclature (Taxon) => taxonomy resolution
Biodiversity and Ecologic Analysis and Modeling (BEAM)
Education, Outreach and Training (EOT)




Data
Ingestion

Data
Ingestion

Data
Ingestion

Heterogensous
Data Ingestion

Data
Integration

Data
Integration

*J

Data Integration
and Analysis

Analysis/
Visualize

Visualization




Scripting

— Single environment

- Single platform

— Automated procedures

Visual modeling (Stella)
— Drag & drop icons
— Linking arrows

Scientific Workflows
— Cross-platform
— Cross-environment
— Distributed data & analyses

/**********Set Var | ab | es*********/

K Kepler Workflow System

& file:/C:/kepler_dev/keplerfworkflows/eco/ENM_11_18_04.xml
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ENM/GARP Workflow - 18 Nov 2004
Quik Search -
This portion of the workflow calculates a RuleSet using GARP from current current environmental conditions, and this rule
setis used to generate predicted species distribution based on an current climate regime. The RuleSet is save for use in
[Ftext oncept the next phase, below.
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This portion of the workflow (below the line) uses the RuleSet calculated above from the current current
conditions to calculate predicted distributions based on an altered climate regime. The "IntegrateSpatialData"
step works identically to the one above but simply works on a different set of input environmental data.
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i file:/C:/kepler_dev/kepler /workflows/eco/ENM_11_18_04.xm|
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ENWGARP Workflow - 18 Nov 2004

This portion of the workflow calculates a RuleSet using GARP from current current environmental conditions, and this rule
set is used to generate predicted species distribution based on an current climate regime. The RuleSet is save for use in
the next phase, below.
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This portion of the workflow (below the line) uses the RuleSet calculated above from the current current
conditions o calculate predicted distributions based on an altered climate regime. The "IntegrateSpatialData”
step works identically to the one above but simply works on a different set of input environmental data.
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System

e Based on Ptolemy Il Visual
System

— Developed by electrical
engineering community as a
visual dataflow programming
application

— Hierarchical, nested workflows
(actors) and

— explicit computation models,
e.g., continuous time, discrete
event, etc.

e Kepler adds

— Generic & domain-specific
actor libraries (R, niche-
modeling, phylogenetics, etc.)

- EML-based metadata tools
— EcoGrid access/query
— Distributed Execution

- Web-service support

support



=B \What is SEEK?

System development:

Kepler analysis & modeling system

Semantic mediation system (glue)

EcoGrid distributed resource system

Working groups:

Knowledge Representation (KR) => ontologies (semantics)
Taxonomic Nomenclature (Taxon) => taxonomy resolution
Biodiversity and Ecologic Analysis and Modeling (BEAM)
Education, Outreach and Training (EOT)




Modes of interaction

Client-server
Fully distributed
Peer-to-peer

EcoGrid Reqistry

Node discovery

— Service discovery

Aqggregation services

Centralized access
Reliability
Data preservation

Grid: Data and
Compute

EcoGrid
Registry

Metacat
Node
D
N



SEEK EcoGrid

« Allow diverse environmental data systems to interoperate

- Integrate diverse data networks from ecology, biodiversity,
and environmental sciences

- Hide complexity of underlying systems using lightweight
Interfaces

e Data systems

— Systems contribute by implementing
EcoGrid Grid-service interfaces

— Prototypes exist for: Metacat, SRB,
and DIGIR

e Supports multiple XML-based
metadata standards

— EML & Darwin Core as foci
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Metadata
Display

File Wiew Edit Graph Debug Help
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Mlejhomejones developmenykepler/workllows/eco/eml-simple-ploLmoml

uery Builder

" Molluse populatien abundandd

" Mollusc population abundance
* Modlusc population abundance
" Molluse popularion size distril|
" Modluse population size distrit| =

A simple example of usinN\EML data. First, a search is done in the Data
pane to locate an EML-descNped data set, which is dragged onto the
workflow canvas. The EML da

contacts the EcoGrid server to dWgvnload the data and configure the ports.
After being configured, it display3

which are then mapped into an XY Naitterplot.
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SDF Director

e longMin: "-120" This workflow is used to extract gravity lat long point from

an oracle database and generate shapefiles using a web service.

More WF Plumbing

Generating datasets on the fly.

& query: "select latdd londd completeba elevation freeair from GRAMTY TABLE where latdd between * + latMin +* and

e lathMin: "34 .9

e longMax: "-119"

OpenDBConnection D

XSLTActor WebSendce BrowserDisplay

XMLToMapService _getMaphg r}(rdb_g| :

Slgc

wherg latdd b

and landd ba

select latdd londd complateba elaevation freeair

fram GRAVITY_TABLE

envelope

o

an latMin and latMax

n longMin and langMax




Web Service

e \Web => User goes to a URL and
downloads what they need

= Web application => User goes to a URL
and launches an application at a
remote site, then downloads the results

e \Web service => Software at user’s
terminal finds the appropriate
resource, goes to that URL, gets/does
what is needed and returns it to the
terminal for continued processing,
seamlessly, hidden from user




Web & grid services

Service-oriented architecture (SOA)
Message format (SOAP/XML)

Network transport of data (HTTP)
FEQCOG?d Service interface description (WSDL)
egistry

Discovery
Agencies

Publish

Interact

Meta Cat




Example

WSDL
search(session, query)
get(session, identifier)

\_/-

1. Publish

2. Find
service

3. Return service
description

4. Execute search,

¥ handle response
:ﬁ: > > B> search()
- Meta
< B> get() Cat

5. Execute get,
handle response
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Grid services
A grid service Is a web service plus

*Security
«State management (tracking sessions across multiple requests)
sFactory services (allowing many clients to connect)

Lifecycle management (persisting the service over outages)
And more...
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=8<  \What is SEEK?

System development:

Kepler analysis & modeling system

- Semantic mediation system (glue)

EcoGrid distributed resource system

Working groups:

Knowledge Representation (KR) => ontologies (semantics)
Taxonomic Nomenclature (Taxon) => taxonomy resolution
Biodiversity and Ecologic Analysis and Modeling (BEAM)
Education, Outreach and Training (EOT)




Semantic Mediation

Semantic = Of, or related to, meaning in language
Mediation = Mediation is a process in which a third-party neutral acts as a
facilitator to assist in resolving a dispute between two or more parties

Semantic mediation = Process of resolving differences of meaning [in
datasets or other entities] through an third-party facilitator

Dataset and tool characteristics:

*Can be described using terms (e.g. biomass, count, occurrence, beta diversity)
*Those terms are usually embedded in free text documentation (or left
undocumented) and abbreviated in dataset schemas

*The terms [and abbreviations] represent concepts that must be captured and
understood in order to determine how the data and/or tools may be integrated

ldentical terms mean different things
Different terms mean the same thing (synonyms)
*Terms are related in some other way




Example

Study A = White Mountains Study B = Gresen Mountains
PIRU=Pi ben picrub=Picea rubens
L I-EMEE:::I;““F;M! betpap=Betula papyifera
(from EML) Area column units = square meter Area sampled = 1 sguare meter
DATA 1011993 NE654| PIRU | 2 | 26 J10cH993 | 1113.5| 1.6
10/3/1994 NB54| PIRU |2 |29 14Mov1984.1(84 | 1.8
10/1/1953 NB54| BEPA |1 3

INTEGRATED

DATA Study Date Site Spooies Density
PRODUCT A 107171993 | N654 | Picea rubens 13
A 1T0A31994 | N654 | Picea rubens 14.5
A TT993F | NG54 | Betula papyifera | 3
B | 10/31/1993 | 1 Picea rubens 13.5
B | 10531/1993 | 1 Betula papyifera | 1.6
Bl11/14/1994 | 1 Pices rubens 5.4
B|11/14/1994 | 1 Betula papyifera | 1.8




SEBEIK Data Integration Levels

- A dataset consists of one or more
physical files that are stored In a
particular format (for example, comma-

delimited ASCIl;Npugé}.Q{mg;&)a
- Logical Level “

— Defines the structure of the data, how it

IS logically organizgdforder of
rows/columns) MAnw

e Semantic Level

o~ A . Y e B a




Analysis Integration
Levels

e Physical Level

— An analytic step is a particular software
Implementation that takes and
produces physical data

e Logical Level

— Defines the structure of input and
output

e Semantic Level

— Uses ontological information to oYy
conceptually deflne the analytlc step

V 4 Y




Knowledge
Representation

Andrews LTER

I'\

Encoded
*/An approach for encoding a Model
conceptual model
*For the purpose of automated,

intelligent reasoning



Types of Encoding

Expressiveness Reasoning
Capability

Natural Semantic
language Networks

Ontologies

All encodings are necessarily imprecise and inaccurate, because

the only completely precise and accurate representation of reality
IS reality itself.

The “best” encoding depends on the objective of the user...




Bi¢ Whatis an Ontology?

e |t depends on who you ask!

— We focus on the data-management
view

Generally speaking, an ontology specifies

a conceptual model by defining and

relating generic concepts representing

features of the real or abstract world

(within a domain of interest)

eSpecified in a formal way, in a computer-
readable language

eUsing certain allowed constructs from set theory
S0 that logic can be used to automate integration




has
isa

Measurement
Context

Measurement
Method

isa Spatial

Context
Contex _
Taxonomic
e

isa
Biomass




Sets

Set A
Has properties X, y, z

Ahasx, vy, z
Bisa A
=>Bhasx,Y,z




Sets

“Annotation”

MassMeasurements
Has properties X, Y, z

Dataset 1
-BMASS
HitHt

TotalBiomass

Dataset 2
STEM |LEAF LIT
HEH  HHH HHH

Necessary & Sufficient: Stems + Leafs + Litter

*Time and effort to build the ontology -
*Requires domain & IT collaborative work ' ’

Time and effort to annotate the datasets | _§
*Payoff is in reusability***



Given Area & Count => TotalBiomass
Under given constraints SetS

Dataset1 | S
BMASS Annotation MassMeasurements
HHE Has properties X, y, z
Dataset 2
AREA COUNT
HH#H HHH

S D

MeasNrement

oy e

DNS

P> | DtoB




=8<  \What is SEEK?

System development:

Kepler analysis & modeling system

- Semantic mediation system (glue)

EcoGrid distributed resource system

Working groups:

Knowledge Representation (KR) => ontologies (semantics)
Taxonomic Nomenclature (Taxon) => taxonomy resolution
Biodiversity and Ecologic Analysis and Modeling (BEAM)
Education, Outreach and Training (EOT)




Mental Model

Conceptual Workflow
Abstract Workflow

Executable Workflow

e Concept

Data Step

- Analysis Step
Transformation
Step

/ SS \ Sharing Step

Productivity Example

=1 (ED €& D

Climate




Semantic Mediation System

Kepler Workflow System

Technology-enabled
Mental Mod LD =1 (@D €

Conceptual Workflow

Semantic Climate
Abstract Work  RauEE Y

Data Discovery Analysis Discovery

= K

Executable Workflow

G Concept
Data Step
- Analysis Step

B . : X
Transformation g SAECLCIpENT
Step data integration A ———

executable TS
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System development:

Kepler analysis & modeling system

Semantic mediation system (glue)

EcoGrid distributed resource system

orking groups:

Knowledge Representation (KR) => ontologies (semantics)
Taxonomic Nomenclature (Taxon) => taxonomy resolution
Biodiversity and Ecologic Analysis and Modeling (BEAM)
Education, Outreach and Training (EOT)
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System development:

Kepler analysis & modeling system

Semantic mediation system (glue)

EcoGrid distributed resource system

Working groups:

Knowledge Representation (KR) => ontologies (semantics)
Taxonomic Nomenclature (Taxon) => taxonomy resolution
Biodiversity and Ecologic Analysis and Modeling (BEAM)
Education, Outreach and Training (EOT)




=BK \What is SEEK?

System development:

Kepler analysis & modeling system

Semantic mediation system (glue)

EcoGrid distributed resource system

Working groups:

Knowledge Representation (KR) => ontologies (semantics)
Taxonomic Nomenclature (Taxon) => taxonomy resolution
Biodiversity and Ecologic Analysis and Modeling (BEAM)
Education, Outreach and Training (EOT)




Prototype Projects

Broad-scale analyses:

e Ecological niche modeling

— Complex workflow using multiple software
environments

— Genetic algorithm uses many, diverse
data streams

- Computation intensive
e Biodiversity/productivity

field data



- Modeling

Biodiversity information
... .g., data from
museum specimens

Geospatial and
remotely sensed
imagery

Results used for
integration with
other data realms
(e.g., human
populations,
public health,
etc.)

Modified from B. Michener

Geographic Space

%
.

L 4

¢ |

¢ ¢

Precipitation

* e
*e

TS
*

¢ ¢

<)

Native range prediction

Climate change prediction

Ecological Space

ecological niche modeling

1)

Model of niche in ecological
N dimensions

precipitation

|
D

/D

Projection back onto geography

Model type:
*Linear regression (GRASP)
*Genetic algorithms (GARP)




Temperature layer

Many other layers

Known
Species Locations

Environmental

Characteristics

from gridded
GIS layers

Model

GE—

Multidimensional
Ecological Space

D, = Temperature

CCUIVYICal NICTIC

Environmental
Characteristics

Of Surrounding

Geographic Area

Native
Distribution
Prediction

Environmental
Characteristics
Of Different
Geographic Area

Invasion
Area
Prediction

Future Scenarios
Of Environmental
Characteristics

Environmental
Change
Prediction




Excel File —— | Sample 1, lat, long, presence

Access File

\

Vegetation cover type

]

ol
1Y /
i
>

5

o

Elevation (m)

Mean annual temperature

Q

2

— T

\

— Sample 3, lat, long, abs

» Sample 2, lat, long, presen

. WAV VAV EyaVs
YAVA VAV AVAY VA Sy eV
[/ /L /L /L L L LSS
(/L L S LSS
[/ /L L L S S S
L L L L LS

NS L XL AL LS
YAVA VA EVAY VA Syavd
(S /L L LSS
[ /L L L L LS
NS [ LS
v [/ /[ LS

[ AN )
YAV SV EVASVEe a4

CCUIOYICal NICTIC

Modeling

ence

Integrated data:

|:> Genetic

2200, 16...13 Algorithm
2320, 14...11

1535, 22...15 (GARP)
o Model
1823, 18...12

ST 77777
/////////é

L L LS

/

...and potentially many more environmental layers




Mammal
Project

Climate
Change

Analysis

2-3 dispersal
scenarios

2 major evolutionary-computing
algorithms (GA and NN)

21 GCM scenarios,
including all IPCC scenarios

» 100 models/species

2 algorithms: GARP/NN

« 200,000 — 400,000 models
20 sec/model = 1500+ hours

 Test large-scale implementation
of Kepler




Abstract Workflow

Occurrence Points

Legend Filter out
. Ifn<X,
“ EcoGrid query IPCC future where n = count of occurrences
through Kepler climate scenarios MaNIS is user defined
(8=21) LSO’:;%'Z?S -) ] Append p| Store points
> datasets as ASCII
~ L —»
Y ~

For —p| Restructure Conv Convert
. i each Input /ﬂﬁe’_> layers
Gr'dded |ayerS X( s | \ \gik to binary

1 climate
C I Im ate layers (C) h ) Rescale
w For _p| Restructure For —p| Projection | ] Rescale | Appenlh
TO pog rap hy each each Extent values layers
¢ C,S&T Grain

C a1

Hydrolk
topographic
ayers (T)

4

For ) Restructure

- - - -Testirg-data sample set - - - - - -

Modeling

or

Select
best
models _@

(m)

GARP model training Calculate

i=
Sample
@_» Datz lp 1ton —p & prediction of —» model
2 sets n=+# present distribution (P) error
of models

—
x e
o ROC
i ombine robabilit 10t
For Predict For prediction P Y - Prediction
each For future each results => threshold Dispersal
@—> S =% each P distributon > P&F —P robabili > & generate g analysis
integrated model (F) from prediction P! ty binary
with T inm model from map presence/
models (m) absence
=22 map

—— ————




Executable Workflow

Layert

£ LAYERS+frs&190_ann.asc"

LayerZ

EnLayerSet

Lo

I Propery(’KEPLER")+
rd

L

@ DataPoints _ GARP .l::l ISetFileNameDutput
EFLM + E{> property("KEPLER")+"libestdata/gar
LAYERS+"_flowdirasc”

bhestdata/garp/ GarpPresam pleLayers

tPresample

Layer

tf LAYERS+"_slope asc” j

GampPresamplelay

Elements To Aay  ASC To RAW

Layer?

AR it
Layer8

it LAYERS~"maskasc’ )
Layard
FLVERS ot O oo
Layer10

> LAYERS+"ad6190_ann.asc”

th LAYERS+Imn6190_ann asc”

LayeriZ

t> LAYERS+m»6190_ann.asc’

Layeri3
RS e
Layeria

B> LAYERS+"wet6190_annasc’

GarpMgorithm

nlaSetFilenameOutput

Text File Writer

Display

_ GarpPrediction

t GARFP
Predic

Constant

ImageJ

This is an example where Digir occurence data from the ecogrid

is used with ASC layer files already saved on the local disk. The

A— layers have identical extent and grid sizes. They are converlad

@g 1o * RAW binary formats used by GARP and a * d file is automatically
: generated

Dan Higgins, higgins@nceas.ucsb edu, Dec 2004

® ResuliDirectory. propeny KEPLER "+ Aibtesidataigarsis patialLaysrs”

Hydro1k North American - CTI SDF Di
1

ArrayElement2

GDAL Warp and Projection2

GDAL Format Translator2
id Rescaler2

A Mask @ CELLSET: propanty("KEPLER" |+ CallSetaml”  w ASCIOUT: proparty"KEPLER”

garpascii.bd”

North America Mask file
£ property'KEPLER 1+
Oulput File Narth A

® BMPOUT: property("KEPLER")+*garpoutput bmp®

Hydro1k South America - CTI
n AmayElement Werge_Norih_Soulh

GDAL Warp and Projection EnvLayerSet

GarpPresampleLayers

GDAL Format Translator

nd Rescaler GarpAlgerithm

Southe America Mask file
tf property KEFLER")+~
Output

South America WNaero DatsPaints

GarmpPredicion
omission

GARPSuUm
-

commission

Expression2
This is an example of how to input Hydro1K data of a specific type (e.g. CTI) from DalaPoins
two continents (North and South America) and then combine the results into a alafoin

single ASC file for the western hemisphere. Note that a projection to {longitude, fuleset
latitude) format and a rescaing is required.

This workfiow may required a long time (~45 minutas) the first time it is Esxpression Display
opened! There will be a significant delay waiting for the emi2 datasources to tum o " - -
from red (BUSY) ta yellow as data is copied to tha local cache. = DataDirectory+"/RuleSel"+cnt«"oml” )

amp

Dan Higgins - August 17, 2005
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Dt e e
e
[reep—— 5

N
L L

sy -Fora Tont_NAee

' e (0.9, TH om

ighe ASC i for T it pesnphar. hots It 8 projeetion 1 (kg
atsece) Kormat and 3 rescaing i regured

! Thers wa ba & waatrg e
0 rod (BUSY) o yodom 34 1313 i Copseed 10 e O Cacf.

Dl Mg - Auguas 17, 2005

Executable Vgorkflow

ENM/GARP Single Species Workflow (Best Ruleset) - May 2005

| - Create Species Occurance List

E}D LangLatFileNamea

Il - Create Convex Hull Mask

spalial mask grid

IV - Revise Spatial Layers

»CELLSET propeny( WEPLER M /ColiSatm @ ASCICUT propeny( HEPLER )+ garpanch of”

& BAPOUT: sty W PR st b

Emd et

W - Calculate Rulesets

E}D dRulesalsT able

VI - Calculate Best Rulesets

-

w B

[T —
D

LaEanrledr oo




table of

g

RS

. Te—

) 4

&

[ ] [ |

2. ) 4

7 &
yal

[ ] [ ]

[ | 2

)4 L
o

---------

IPCC
present

climate
layers (C)

Y
N

IPCC future
climate scenarios
(S=21)

Hydrolk
topographic
layers (T)
n=4

Filter out
Ifn<X,

where n = count of occurrences

MaNIS is user defined

Species ” —>]

Locations

&) —p

Append > Store points
datasets as ASCll

N

Convex
Hull
Mask

=

Convert
layers
to binary

*

Rescale

P values >

Append
layers

For Restructure
each Input
S \ ParTeters
Rescale
" For _p! Restructure For > Projection
each each Extent
C C,S&T Grain
For —pf Restructure
each

A

Given;

Formally annotated input data




Syntactic Level
parameters

9

Sample
Data

Data as
comma-delimited,
plain text file

106.789098, 33.454606;
106.789097, 33.454606;

Data as
binary

1 56.25 57.23 54.66 55.56 53.25
56.37 52.29 53.52 53.55 56.21

Semantic Level

Spatial
Ontology:
longitude

Spatial
Ontology:
point

Spatial
Ontology:
latitude

Spatial
Ontology:
spatially-contains

Spatial
Ontology:
raster

Spatial
Ontology:
raster

Spatial
Ontology:
spatially-equal

Sample
Data

Observation
Ontology:

property

Data Type
Ontology:
rescaled byte

i€ Data & actor integration

Structural Level
parameters

2-dimensional matrix matrix[x, y]

>
list(vector[z]) >

Sample
Data

List of 1-dimensional
vectors, one vectpr per
environmental layer
x & y inferred from position in vector

Issues:

*Ontology development
*KR expertise of person
doing the annotating
*Scalability?

(<]
. Nuts & bolts for:
«Constructing the ontolg@
3 Implementing the SM&



e Timeline
@ Initial outreach (Apr 03)

@ Task analysis (Aug 03)
@ Workflow specification (Feb 04)
@ Training, plan functionality (Dec 04)

Mammal project results (Spring 06?) @
Design follow up analyses (Summer 06?) @

I I I I I
Oct 02 Oct 03 Oct 04 Oct 05 Oct 06




2nd Project Selection
Criteria

SE EK

e Syntax and schema
transformations, semantic
conversion

e Use biodiversitv and nroductivitv

y A = White Mountains Etueljl Green Mountain
FIHU Picearubens = pierub=Picea rubens
':ETA::I-LA BEPA=Betula papyifera hn'lplplun'lﬂla papyifera
I e a_ a_ {from ) Area column units = square meter Area sampled = 1 square meter
ate ite Species Area Count ate ite picru etpap

= Conceptual lir= [mesam i Ceeie

10/1/1853] NB54| BEPA [ 1] 3

project (niche = L
|

ite
anananan 10/1/1%93 | Ma54 | Picea rubens 13

i
e Use biodiversit AT IOV NSt e ppyio 3
" B | 10/31/1995 |1 Picea rubens 13.5
d t t | B HJ-:BII]E:"E?R 1 B.e?ula pap:.rill'era 1.6
(demonstrate R . e ‘ j

P E\Ihﬁhf‘l 'l'hf\ CNVLSL TN f\'F Anmqin




query
by
keywords: "biodiversity",
"abundance", "species counts",
[species name]
[functional trait]

location: place name,
coordinates, draw-the-box

sample method

analysis type:
counts, abundance

i Abstract Workflows

; scaleto 1 m:
*_ *| interpolation -
e S
; scaleto 1 m:
_._‘b interpolation

scale to 1m2:
interpolation
—

_—-—-—'—'_'_._-—‘_._._._’ .

transect data
oem \

group on sample

(transect vs plot)

plot 5m2 [—M

Cleland scripts f

scaling is linear

Data integration tool
sData annotation
*User-guided mapping
*Archive final




Biomass = f(cover)
Parameter

site

Biomass
calc

Spatial scale

> Coonase) V
#

Treatment Spatial resolution
Codes
Experiments \ Smpl
Site System Type (Community N amt Form TimeN Trt plot Resp area Year
code and Location Types) (g Im?lyr) of N added (m>) Rep# Meas (m? Duration used
5 types: dry heath 16 (2
. 2 locations), moist true 1985, 89 14
Arctic tundra, ( L ' NH4- 20, 100, y 69, ,
ARC  Toolik Lake, ~ 2cidic tussock, 10 NO3  June 100,100, rePs). /Cover 1 8997 10,
AK moist nonacidic pellets 20 3,4,3, [(visual) 85- 10,5,
tussock, moist 16 (2 present 14
tussock tundra true)
Coastal salt Urea
marsh, . 420 (y1), . i
CRP Carperteria, g zg_r;fes dommat_ed 840 (y2- and April 0.25 10 Cover 0.25 1999 3
CA y different species 3) * NH4 and Nov present
pellets
Sand 2 sites abandoned
fod, Codar 1967 (st Nk MR Bio- 1og2- A9
CDR ' _ 9.52 NO3 : 16 0.3 17-
Creek Natural  crop=soybean) or cllets mid- mass present
History Area, 1934 (last P June
MN crop=corn)




iK Timeline

e Timeline
@ Initial outreach (Jul 04)

@ Integration task analysis (Oct 04)
@ Integration task analysis (Mar 05)

@ Prototype annotation (Jun 05)

@ Ontology basic framework (Sep 05)
Josh Madin hired

Prototype tools (??7?)

I I I I I
Oct 02 Oct 03 Oct 04 Oct 05 Oct 06




=B \What is SEEK?

System development:

Kepler analysis & modeling system

Semantic mediation system (glue)

EcoGrid distributed resource system

Working groups:

Knowledge Representation (KR) => ontologies (semantics)
Taxonomic Nomenclature (Taxon) => taxonomy resolution
Biodiversity and Ecologic Analysis and Modeling (BEAM)
Education, Outreach and Training (EOT)




iK Ecoinformatics Training

October 20 - November 2, 2002 - Sevilleta

October 27 - November 7, 2003 - Sevilleta

January 4-9,2004 - Sevilleta

September 28-30, 2004 - University of Santa Barbara
October 17 - 30, 2004 - UNM

January 3-7,2005 - UNM

February 2-4, 2005- UNM

October 31 - November 11, 2005 - UNM

January 9-13, 2006 - UNM

October 16-27, 2006 - La Selva Biological Station, CR
January xx, 2007




	The Science Environment for Ecological Knowledge (SEEK): A Distributed Environment for Ecological Modeling and Analysis
	Grand Challenges�in Ecology
	Ecoinformatics
	Informatics Challenges
	SEEK
	Collaborators 
	Solutions
	Scientific Workflows
	Kepler Workflow System
	Grid: Data and Compute
	SEEK EcoGrid
	EcoGrid registered data show up in KEPLER
	Metadata�Display
	Sources
	Query Builder
	More WF Plumbing
	Web Service
	Web & grid services
	Example
	Kepler: web services access
	Grid services
	Semantic Mediation
	Example
	Data Integration Levels
	Analysis Integration Levels
	Knowledge Representation
	Types of Encoding
	What is an Ontology?
	Ontology example
	Sets
	Sets
	Sets
	Productivity Example
	Technology-enabled
	Prototype Projects
	Ecological Niche Modeling
	Ecological Niche Modeling
	Ecological Niche Modeling
	Mammal�Project
	Abstract Workflow
	Executable Workflow
	Executable Workflow
	Data Preprocessing
	Data & actor integration
	Timeline
	2nd Project Selection Criteria
	Abstract Workflows
	Issues
	Timeline
	Ecoinformatics Training

