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The Problems (late 1990s)

Certain species of nonCertain species of non--native plants were native plants were 
increasing across New Englandincreasing across New England
Potentially invasive plants were still being Potentially invasive plants were still being 
discovered in New Englanddiscovered in New England
There was no established infrastructure to There was no established infrastructure to 
deal with these invasionsdeal with these invasions



Japanese barberry

Japanese stilt-grass
Oriental bittersweet

NEW ENGLAND –
An invaded landscape



What’s next?

??????



The Problems on the ground…
We need to knowWe need to know……

What invasive plants are already on the What invasive plants are already on the 
landscapelandscape
Where they are Where they are 
How abundant they areHow abundant they are
About their biology in order to control themAbout their biology in order to control them

We also need to find new incursions beforeWe also need to find new incursions before……
They become well established and spreadThey become well established and spread
The cost or environmental damage of their The cost or environmental damage of their 
eradication is prohibitiveeradication is prohibitive



Pre-IPANE lack of infrastructure to deal 
with invasive plants in New England

There were very few floristic botanists knowledgeable on There were very few floristic botanists knowledgeable on 
the vascular flora of New England.the vascular flora of New England.
No states had programs specifically for invasive plants.No states had programs specifically for invasive plants.
No paid staff solely devoted to invasive species work.No paid staff solely devoted to invasive species work.
How do you find and pull together a volunteer network How do you find and pull together a volunteer network 
across 6 states?across 6 states?
How do you turn personal contacts into an extended How do you turn personal contacts into an extended 
invasive plant network?invasive plant network?
There were no established protocols for developing There were no established protocols for developing 
predictive models that could be implemented in New predictive models that could be implemented in New 
England.England.



1990s

Desire to develop an atlas of invasive plants Desire to develop an atlas of invasive plants 
similar to breeding bird or butterfly atlasessimilar to breeding bird or butterfly atlases
SilvioSilvio O. Conte National Fish & Wildlife O. Conte National Fish & Wildlife 
Sanctuary Invasive Plant Control Initiative Sanctuary Invasive Plant Control Initiative 
Strategic Plan (March 1999) discusses need for Strategic Plan (March 1999) discusses need for 
invasive plant infrastructure in New Englandinvasive plant infrastructure in New England
Massachusetts Invasive Plant Advisory Group Massachusetts Invasive Plant Advisory Group 
funds herbarium work on invasive plantsfunds herbarium work on invasive plants



Report outlined existing
concerns and need for 
a region-wide atlas of
invasive plants and an
infrastructure to deal
with them.



2000

Discussions between Discussions between SilvioSilvio O. Conte and O. Conte and 
George Safford George Safford TorreyTorrey Herbarium Herbarium 
(UCONN) on how to build a regional (UCONN) on how to build a regional 
invasive plant network invasive plant network 
Partnership between Conte Refuge, Partnership between Conte Refuge, 
UCONN, and New England Wild Flower UCONN, and New England Wild Flower 
Society EstablishedSociety Established
FICMENW EDRR FICMENW EDRR meetingmeeting



USGS Research Center, USGS Research Center, 
Ft. Collins, CO.Ft. Collins, CO.

Sponsored by USDA & USGSSponsored by USDA & USGS
Broad StakeholderBroad Stakeholder

ParticipationParticipation
Five Working Groups Five Working Groups 

Early DetectionEarly Detection
Rapid AssessmentRapid Assessment
Rapid ResponseRapid Response
Outreach and EducationOutreach and Education
Operational FrameworkOperational Framework

Proceedings (2Proceedings (2--2001)2001)
Action Plan (Spring, 2001)Action Plan (Spring, 2001)

FICMNEW Early Warning and 
Rapid Response Workshop

June, 2000



IPANE Team Development
No preNo pre--existing team existing team 
Recognized the importance of having different Recognized the importance of having different 
expertise and organizational partnersexpertise and organizational partners
Blend existing knowledge, research, education, Blend existing knowledge, research, education, 
and outreach into effective regionand outreach into effective region--wide program wide program 
Existing personal networks used to create a 6Existing personal networks used to create a 6--state state 
regional network at all levelsregional network at all levels



2001

Restructured USDA Restructured USDA –– CSREES CSREES –– IFAFS grant IFAFS grant 
based on comments received on 2000 attempt and based on comments received on 2000 attempt and 
new ideas from the FICMNEW EDRR meetingnew ideas from the FICMNEW EDRR meeting
Increased NEWFS role and the importance of Increased NEWFS role and the importance of 
volunteer data gathersvolunteer data gathers
Used combined invasive plant network for Used combined invasive plant network for 
endorsementendorsement
Grant application submitted; project funded!Grant application submitted; project funded!



The IPANE Grant

An Early Detection 
and 

Rapid Assessment Network 
for 

New England



The IPANE Equation for EDRR

EEarly arly DDetection + etection + 
RRapid apid RReporting +eporting +
Reliable data + appropriate predictive modelsReliable data + appropriate predictive models
Good science =Good science =

Effective Strategic ResponseEffective Strategic Response



The Front Line of Defense

If IAS get here, we can’t let them become established!

IPANE volunteers…
The IPANE Early Detection Vision



IPANE Project Participants

University of ConnecticutUniversity of Connecticut
Ecology & Evolutionary BiologyEcology & Evolutionary Biology
Homer Homer BabbidgeBabbidge LibraryLibrary
Center for Cartographic AnalysisCenter for Cartographic Analysis

SilvioSilvio O. Conte National Fish and O. Conte National Fish and 
Wildlife Refuge, US F&WSWildlife Refuge, US F&WS
New England Wild Flower SocietyNew England Wild Flower Society



Project Steering Committee

Les Mehrhoff, UCONN, Project Director & Les Mehrhoff, UCONN, Project Director & CoPICoPI
John Silander, UCONN, PIJohn Silander, UCONN, PI
Cynthia Boettner, USFWS, NIPGro Cynthia Boettner, USFWS, NIPGro 

CoordinatorCoordinator
Beth Beth GoettelGoettel, USFWS, USFWS
Chris Mattrick, NEWFS, PartChris Mattrick, NEWFS, Part--time Volunteer time Volunteer 

CoordinatorCoordinator
Bill Brumback, NEWFSBill Brumback, NEWFS



Interested Stakeholders

Land ManagersLand Managers
ConservationistsConservationists
Government AgenciesGovernment Agencies
Regulators & LegislatorsRegulators & Legislators
AcademiaAcademia
Green IndustriesGreen Industries
PublicPublic



Advisory Committee
David Boufford, Harvard University HerbariaDavid Boufford, Harvard University Herbaria
Chris Chris DionigiDionigi, National Invasive Species Council, National Invasive Species Council
Ann Gibbs, Maine State HorticulturistAnn Gibbs, Maine State Horticulturist
Bill Gregg, USGSBill Gregg, USGS
John John KarteszKartesz, BONAP, BONAP
Dick Mack, Washington State UniversityDick Mack, Washington State University
Scott Peterson, USDA Plants DatabaseScott Peterson, USDA Plants Database
Barry Rice, TNC Barry Rice, TNC WildlandWildland Weeds ProgramWeeds Program
Annie Simpson, USGS NBIIAnnie Simpson, USGS NBII
Tom Tom StohlgrenStohlgren, USGS NIISS, USGS NIISS
Al Al TaskerTasker, USDA APHIS, USDA APHIS
Randy Westbrooks, USGSRandy Westbrooks, USGS
Tom Bewick, USDA CSREES (Tom Bewick, USDA CSREES (ex officioex officio))



Federal Partners…
U. S. Fish and Wildlife ServiceU. S. Fish and Wildlife Service
U. S. Department of AgricultureU. S. Department of Agriculture

U. S. Forest ServiceU. S. Forest Service
PLANTS databasePLANTS database

U. S. Geological Survey  U. S. Geological Survey  
Biological Research DivisionBiological Research Division
National Biodiversity Info InfrastructureNational Biodiversity Info Infrastructure
National Institute for Invasive Species ScienceNational Institute for Invasive Species Science

National Park ServiceNational Park Service
FICMNEWFICMNEW



Some Other Partners…
New England Wild Flower SocietyNew England Wild Flower Society
TNC TNC –– WildlandWildland Invasive Species TeamInvasive Species Team
The Flora of North America ProjectThe Flora of North America Project
Biota of North America ProjectBiota of North America Project
Northeast Aquatic Nuisance Species PanelNortheast Aquatic Nuisance Species Panel
Global Invasive Species Information NetworkGlobal Invasive Species Information Network
Connecticut Invasive Plants CouncilConnecticut Invasive Plants Council
Massachusetts Nursery and Landscape AssociationMassachusetts Nursery and Landscape Association
Federated Garden Clubs of New EnglandFederated Garden Clubs of New England
Appalachian Mountain ClubAppalachian Mountain Club
Massachusetts Audubon SocietyMassachusetts Audubon Society
Friends of AcadiaFriends of Acadia



IPANE Goals 

New England Early Detection NetworkNew England Early Detection Network
Gather current & historic distributional dataGather current & historic distributional data
Make information availableMake information available
Conduct & encourage scientific researchConduct & encourage scientific research
Develop predictive models using project dataDevelop predictive models using project data
Increase public awareness about invasive plantsIncrease public awareness about invasive plants
Train volunteer spotters & citizen scientistsTrain volunteer spotters & citizen scientists
Develop exportable protocolsDevelop exportable protocols
““InteroperabilityInteroperability””



IPANE Project Components

Regional Early Detection NetworkRegional Early Detection Network
Atlas of invasive or potentially invasive plants in Atlas of invasive or potentially invasive plants in 
New England New England 
Interactive websiteInteractive website
Herbarium search and data captureHerbarium search and data capture
Volunteer training & data gathering Volunteer training & data gathering 
Research and predictive modelingResearch and predictive modeling
Outreach (NIPGro)Outreach (NIPGro)



Data Warehouse  

ININ
Herbarium recordsHerbarium records
Current field dataCurrent field data
Current researchCurrent research
Invasive species informationInvasive species information

OUTOUT
Species CatalogSpecies Catalog
Records databasesRecords databases
MapsMaps
Invasive species informationInvasive species information



IPANE Databases

Herbarium specimen databaseHerbarium specimen database
Current Field DataCurrent Field Data
People databasePeople database

Trained field volunteersTrained field volunteers
NIPGro membersNIPGro members
Rapid Assessment contact peopleRapid Assessment contact people
State agency contactsState agency contacts



Volunteer Network –
primary data gathers

530 in 3 years 530 in 3 years –– 25 per state per year 25 per state per year 
(original goal: 450/3 years, going for 600)(original goal: 450/3 years, going for 600)

Volunteer coordinatorVolunteer coordinator
StaffStaff--run introductory, run introductory, ““getting startedgetting started””, and , and 
advanced training sessionsadvanced training sessions
BlockBlock--busting weekendsbusting weekends
Terrestrial and Aquatic speciesTerrestrial and Aquatic species
OnOn--line reporting forms and volunteer list serveline reporting forms and volunteer list serve
Verification and Quality Control mechanisms in Verification and Quality Control mechanisms in 
placeplace



The Invasive Plant Atlas of           
New England Website

http:// http:// ipane.orgipane.org
Spontaneous reporting mechanismSpontaneous reporting mechanism
Catalog of species Catalog of species –– 114 and growing114 and growing
Maps & databases for tracked speciesMaps & databases for tracked species
Project informationProject information
Noxious weed informationNoxious weed information
Volunteer support informationVolunteer support information
Much more!Much more!





Spontaneous & Unsolicited 
Reports

““Report sightingReport sighting”” button on websitebutton on website
Ability to attach digital imagesAbility to attach digital images
Verification levelsVerification levels

IPANE staffIPANE staff
Regional herbariaRegional herbaria
BONAP distributionBONAP distribution
FNA authorsFNA authors

Initiate Rapid Assessment process if necessaryInitiate Rapid Assessment process if necessary
Respond to submitterRespond to submitter





IPANE Catalog  

Scientific and common namesScientific and common names
Diagnostic & incursion photographsDiagnostic & incursion photographs
Descriptive textDescriptive text
Historical informationHistorical information
Similar speciesSimilar species
Hard copy references and hot linksHard copy references and hot links
Management linksManagement links







Cardamine impatiens

Berberis spp.



Incursion photos –
Informative,
Hard to challenge



IPANE Website Databases

HERBARIUM SPECIMEN RECORDSHERBARIUM SPECIMEN RECORDS
Records from 20+ herbaria when we finishRecords from 20+ herbaria when we finish
Geographic perspectiveGeographic perspective

35,000 geo35,000 geo--reference pointsreference points
Historic perspectiveHistoric perspective

Earliest records from 1840sEarliest records from 1840s
Predictive modeling applicationsPredictive modeling applications









IPANE Website Databases

CURRENT FIELD RECORDSCURRENT FIELD RECORDS
Ecological & site specific dataEcological & site specific data
Population size and status informationPopulation size and status information
Modeling & pathways applicationsModeling & pathways applications





IPANE Maps  

New maps generated as new data are addedNew maps generated as new data are added
Herbarium records & current reportsHerbarium records & current reports
State, county, town, & site occurrenceState, county, town, & site occurrence
Maintained by USGS Maintained by USGS -- NBIINBII
?? Automated?? Automated









IPANE Early Detection 
Information

List of List of ““Early Detection SpeciesEarly Detection Species””
Table of speciesTable of species’’ status in all 6 statesstatus in all 6 states
Table of speciesTable of species’’ status in all 67 countiesstatus in all 67 counties
Regularly updatedRegularly updated
Early detection protocolsEarly detection protocols
How to report a possible new incursionHow to report a possible new incursion
““Weeds To Watch ForWeeds To Watch For””



Invasive Plant Atlas 
of 

New England

A Citizen Science Volunteer NetworkA Citizen Science Volunteer Network



New England Wild Flower Society 
Primary Roles
•Recruiting and training volunteers. Develop and 

provide training materials and opportunities for 
volunteers

•Coordinating volunteer data collection in the field
•Ensuring data are properly entered and uploaded to 

database and website
•Quality control data collection and data submission
•Verify data via submitted specimens and images



The Problem: Lack of 
scientifically collected Data

Solution 1: Develop a Solution 1: Develop a 
survey form and survey form and 
methodology to gather methodology to gather 
the appropriate the appropriate 
informationinformation
Must be easy to use Must be easy to use 
and understand.and understand.



Solution 2: Recruit a Solution 2: Recruit a 
volunteer corps able volunteer corps able 
and willing to collect and willing to collect 
needed data.needed data.
Volunteer recruitment Volunteer recruitment 
from a variety of from a variety of 
sources: garden clubs, sources: garden clubs, 
land trusts, land trusts, 
conservation conservation 
organizations, organizations, 
newspaper advertisingnewspaper advertising



Each Volunteer receives

A training manualA training manual
A field guide to the identification of 50 invasives A field guide to the identification of 50 invasives 
speciesspecies
Training on survey methods and species Training on survey methods and species 

identification.identification.
Survey methods include both plot sampling and Survey methods include both plot sampling and 

opportunistic samplingopportunistic sampling
An assignment area An assignment area –– USGS topographic quad USGS topographic quad 
with identified natural areas to surveywith identified natural areas to survey
Office and field support from Atlas staffOffice and field support from Atlas staff



Volunteer Training – six introductory trainings 
offered each year – one in each New England state.



Advanced Trainings on Special 
Topics and Difficult Groups

Graminoids
Aquatics
Unusual herbs
Honeysuckles 
Privets
Woody oddities



Getting Started 
Programs and 
Blockbusting 
Weekends

Getting started Getting started -- field programs designed to help field programs designed to help 
newly trained volunteers get started on their newly trained volunteers get started on their 
survey assignmentssurvey assignments
Blockbusting Blockbusting –– similar to bio blitzes, these similar to bio blitzes, these 
weekend long events target underweekend long events target under--surveyed surveyed 
regions and bring groups of volunteers together to regions and bring groups of volunteers together to 
go out and collect data on invasives found. Highly go out and collect data on invasives found. Highly 
successful with five to six quads being completed successful with five to six quads being completed 
at each locationat each location



Volunteers & 
Accomplishments

•585 trained volunteers
•700+ volunteers in our database
•Data gathering on 302 USGS quads 
•Almost 7,000 individual species observations 
•Over 3,000 data collection forms submitted
•Over 50 IPANE presentations and recruitment programs 

given throughout the region



•Twenty-eight introductory training programs presented to 
volunteers

•Offered nine advanced trainings on Early Detection 
species 

•Targeting group volunteer activities in under-served 
regions – through blockbusting weekends

•Offering Getting Started programs
•Involving IPANE volunteers in management and control 

activities



Predictive Modeling 
of Invasive and Potentially Invasive 

Species in New England



Model development challenges

What are necessary and sufficient data to What are necessary and sufficient data to 
develop predictive models?develop predictive models?
What is the appropriate spatial scale for the What is the appropriate spatial scale for the 
model predictions?model predictions?
What models to use?What models to use?
How to evaluate model predictions?How to evaluate model predictions?
How to use model predictions in early How to use model predictions in early 
detection management? detection management? 



The data from IPANE database



Data sufficiency?
Current and historical data on Current and historical data on 
the distribution of invasive the distribution of invasive 
species may not be sufficient species may not be sufficient 
for good predictive models of for good predictive models of 
potential distributions. potential distributions. 
Should native ranges or other Should native ranges or other 
distributions be used as well?distributions be used as well?
What to do with presence only What to do with presence only 
data? How to generate data? How to generate 
absence data?absence data?



Presence and absence data

The field record surveys were developed to The field record surveys were developed to 
generate both presence and absence data.generate both presence and absence data.
But absences do not necessarily mean that the But absences do not necessarily mean that the 
species cannot occur there now or in the future.species cannot occur there now or in the future.
Herbarium data provide presence only information.Herbarium data provide presence only information.
Presence of Presence of conspecificsconspecifics in herbarium datasets may in herbarium datasets may 
provide data on informed absences for the species provide data on informed absences for the species 
of interest; ecological knowledge may also provide of interest; ecological knowledge may also provide 
insight into informed absences. insight into informed absences. 



Native Range Distributions
Impatiens glandulifera
distribution in South 
Asia (black circles)

Celastrus orbiculatus distribution 
in East Asia (yellow circles) with 
conspecifics

The challenge is obtaining reliable occurrence (presence) 
data for native ranges.  And what about absence data?



Invasive Species Distributions 
Elsewhere

Impatiens glandulifera occurrences in Europe
Germany and Czech Republic Great Britain

Presence and informed absence data



What spatial scale to model?

What explanatory data are available?What explanatory data are available?
Climate data available globally at coarse Climate data available globally at coarse 
to finer spatial resolution (10, 5, 2.5 and to finer spatial resolution (10, 5, 2.5 and 
0.5 min.).0.5 min.).
Other data (LULC, soils, wetlands, Other data (LULC, soils, wetlands, 
human disturbances, etc.) may only be human disturbances, etc.) may only be 
available at the local or landscape scales.available at the local or landscape scales.

Use Use arealareal or point based modeling?or point based modeling?



Which models to use?
Stochastic (statistical) models:Stochastic (statistical) models:

Classical multiple regression models (GLM).Classical multiple regression models (GLM).
Other models, e.g. GAM, PCA, CCA, etc.Other models, e.g. GAM, PCA, CCA, etc.
Bayesian (hierarchical) regression models.Bayesian (hierarchical) regression models.

Algorithmic or ruleAlgorithmic or rule--based models:based models:
NicheNiche--based or climatebased or climate--envelope models (e.g. GARP,  envelope models (e.g. GARP,  
BIOCLIM, DOMAIN, ENFA, etc.    BIOCLIM, DOMAIN, ENFA, etc.    

……………………………………………………..         ..         
How many explanatory variables to include?How many explanatory variables to include?
What about tradeWhat about trade--offs between dataset size and offs between dataset size and 
computational limitations?computational limitations?



Examples from the modeling to date

GLM logistic regression models using New England GLM logistic regression models using New England 
datadata

Climate explanatory variables onlyClimate explanatory variables only
Climate plus other explanatory variablesClimate plus other explanatory variables

GARP modelsGARP models
Bayesian regression models (simple to hierarchical).Bayesian regression models (simple to hierarchical).

ArealAreal and pointand point--based modelsbased models
Regional and local landscape modelsRegional and local landscape models



GLM predictions (plus uncertainty) for the distribution of      
Berberis thunbergii using climate data and New England 

presence/absence data only



GLM model predictions for Berberis thunbergii using 
climate plus land-use land-cover (LULC) variables



GLM models

Patterns of predictions using climate variables Patterns of predictions using climate variables 
with simple linear models are encouraging.with simple linear models are encouraging.
Response variables require presence and absence Response variables require presence and absence 
data.data.
Models include uncertainty in predictions.Models include uncertainty in predictions.
Patterns are more difficult to discern when LULC Patterns are more difficult to discern when LULC 
variables are included at small spatial scales        variables are included at small spatial scales        
(1 km(1 km22).).



Algorithmic modeling approach: 
examples using GARP 

[Genetic Algorithm for Rule-set Prediction]
Species occurrences define climate model Species occurrences define climate model 
envelopes.envelopes.
Absences are generated at random from Absences are generated at random from 
parts of the environmental envelop where parts of the environmental envelop where 
the species was not observed.the species was not observed.
Predictions are generated by algorithmic Predictions are generated by algorithmic 
iteration that do not necessarily converge on iteration that do not necessarily converge on 
unique solutions. unique solutions. 



GARP models for Impatiens glandulifera using New 
England occurrences and climate data only

Summary GARP 
predictions for New  
England with known 
occurrence points



Native range locality dataNative range locality data

Ecological dataEcological data
GARPGARP

NativeNative distributional distributional 
predictionprediction

Invasive speciesInvasive species
projectionprojection

Predictions for one locality may be 
projected onto a second location



Comparisons of GARP model predictions 
using different occurrence data sources 

Projections 
from 
Germany

Projections 
from Britain

Projections 
from the 
Himalayas

Predictions 
using New 
England 
data only



GARP Summary

Common, easily used method.Common, easily used method.
Results can be quite variable.Results can be quite variable.
No associated uncertainty in predictions.No associated uncertainty in predictions.
Absence data are generated in an Absence data are generated in an ad hocad hoc manner.manner.
No way to compare models in a statistical sense.No way to compare models in a statistical sense.
Not easy to incorporate other variables, change Not easy to incorporate other variables, change 
scales, or include explicit spatial effects.scales, or include explicit spatial effects.



Simple Bayesian Regression Models; 
examples for Impatiens glandulifera

Probability of occurrence of 
Impatiens in a grid cell in 
New England, using New 
England data only.

Uncertainty in predictions: 
Standard deviation in 
probability of occurrence.



Bayesian models

Regressions models may be developed Regressions models may be developed 
using a Bayesian paradigm.using a Bayesian paradigm.
Prior information may be formally included Prior information may be formally included 
in the modeling.in the modeling.
Model complexity may be incorporated Model complexity may be incorporated 
hierarchically through linked subhierarchically through linked sub--models.models.
Bayesian models are fully stochastic.Bayesian models are fully stochastic.



Distribution information for Impatiens 
glandulifera in its native range and as an 
invasive in the U.K. and New England

Native range U.K. New England



Bayesian Regression Model Results for 
Impatiens gladulifera using climate data

Projection from 
Himalayas on 
to  New 
England

Predictions 
using New 
England 
presence/absen
ce data only

Projections
from UK on to 
New England

Projections
from 
Germany on 
to New 
England



Bayesian two level models –
incorporating spatial effects.

+ =

The notion that 
neighboring 
cells are similar



Bayesian 3+ level models – incorporating 
space plus prior information

No priors Himalayan priors Himalayan>UK priors



Summary of Bayesian Regional models
Can build more complexity and incorporate more Can build more complexity and incorporate more 
information formally into models.information formally into models.
Can incorporate informed absences and prior Can incorporate informed absences and prior 
information along with known presence data. information along with known presence data. 
Stochastic models with uncertainty are produced.Stochastic models with uncertainty are produced.
Results can be variable, but less so than GARP.Results can be variable, but less so than GARP.
Model predictions can be compared statistically.Model predictions can be compared statistically.
Bayesian methods that incorporate these Bayesian methods that incorporate these 
components are just now being developed by components are just now being developed by 
statisticians.   statisticians.   



Bayesian modeling at the landscape-level –
incorporating climate and LULC variables.

vs.



Examples for Berberis thunbergii

Predictions for a small landscape (~95 kmPredictions for a small landscape (~95 km22) ) 
in central CT.in central CT.
focus LULC traits; climate shows little focus LULC traits; climate shows little 
spatial variation at this scale.spatial variation at this scale.
Use pointUse point--based (versus based (versus arealareal) occurrence ) occurrence 
information plus spatial explanatory data.information plus spatial explanatory data.



Point-level Bayesian landscape model 
predictions for Berberis Thunbergii

Forest blocks = green

Presence= red; absence= yellow

Displayed on a geo-rectified aerial photo.

Spatially interpolated predictions for 
occurrence; high probability = yellow, 
low = orange.



Modeling summary
Modeling to date is novel and promising, especially the Modeling to date is novel and promising, especially the 
Bayesian hierarchical models.Bayesian hierarchical models.
At the regional scale models provide predictions on more At the regional scale models provide predictions on more 
and less likely landscape locations to search for new and less likely landscape locations to search for new 
incursions, and the level of certainty in these predictions.incursions, and the level of certainty in these predictions.
Early landscapeEarly landscape--level model predictions are encouraging, level model predictions are encouraging, 
but still in development.but still in development.
Unanticipated collaboration with statisticians have lead to Unanticipated collaboration with statisticians have lead to 
novel modeling approaches and new insights on predicted novel modeling approaches and new insights on predicted 
species distribution patterns. species distribution patterns. 
Yet to validate model predictions.Yet to validate model predictions.
Yet to evaluate and test these in the field using volunteers.Yet to evaluate and test these in the field using volunteers.



Project Summary and Perspectives

Maintaining collaborationMaintaining collaboration
Project time lineProject time line
Benefits from an integrated, transBenefits from an integrated, trans--disciplinary disciplinary 
projectproject
Challenges overcomeChallenges overcome
Remaining challengesRemaining challenges
AccomplishmentsAccomplishments
The futureThe future



Maintaining the Collaboration

Steering committee meetingsSteering committee meetings
Website is critical for education and Website is critical for education and 
maintaining volunteer networkmaintaining volunteer network
SummitsSummits
Email contactEmail contact
PresentationsPresentations
Continued networking and supportContinued networking and support--buildingbuilding



Project Time Line

September 2001 September 2001 –– 20022002
Project officially startedProject officially started

Assembled steering committee, convened Assembled steering committee, convened 
advisory board, developed website and field advisory board, developed website and field 
formsforms
First field season First field season –– held training sessions; had held training sessions; had 
volunteers gathering and submitting datavolunteers gathering and submitting data
Herbarium record captureHerbarium record capture



Project Time Line

22ndnd year (2002year (2002--2003)2003)
Additional data capture, volunteer Additional data capture, volunteer 
training, field data gatheringtraining, field data gathering
11stst New England Invasive Plant SummitNew England Invasive Plant Summit

33rdrd year (2003year (2003--2004)2004)
Additional data capture, volunteer Additional data capture, volunteer 
training, field data gatheringtraining, field data gathering
Advisory board meetingAdvisory board meeting



Project Time Line

44thth year (2004year (2004--2005)2005)
Additional data capture, volunteer Additional data capture, volunteer 
training, field data gatheringtraining, field data gathering
Produce prototype  predictive modelsProduce prototype  predictive models
22ndnd New England Invasive Plant SummitNew England Invasive Plant Summit
22--year continuation funding obtainedyear continuation funding obtained



Expected & Unexpected Benefits 
Associated with Integrating 
Research, Education, and Outreach

Integration of different components is Integration of different components is 
necessarynecessary
Single focus will not answer all problemsSingle focus will not answer all problems
The synergism of a multidisciplinary The synergism of a multidisciplinary 
approachapproach
Project has won acclaim from broad Project has won acclaim from broad 
audiences outside New Englandaudiences outside New England



What Challenges Were Overcome

Created a network of scientists, conservationists, Created a network of scientists, conservationists, 
volunteers, and general publicvolunteers, and general public
Gathered accurate and reliable informationGathered accurate and reliable information
Solved cartography and presentation problemsSolved cartography and presentation problems
Developed userDeveloped user--friendly and critically friendly and critically 
acknowledged websiteacknowledged website
Using data to develop predictive modelsUsing data to develop predictive models



Challenges Still to Overcome

Institutionalization project, continued Institutionalization project, continued 
funding at reliable levels; hard to make funding at reliable levels; hard to make 
future plansfuture plans
IT supportIT support
Full time positions  for staffFull time positions  for staff

Project directorProject director
Volunteer coordinatorVolunteer coordinator



Project Accomplishments and 
Impacts

Volunteer network of almost 600Volunteer network of almost 600
DatabasedDatabased most of New England Herbarium most of New England Herbarium 
recordsrecords
Current field figuresCurrent field figures

Over 3000 field forms submittedOver 3000 field forms submitted
Almost 7000 species observationsAlmost 7000 species observations

Developed popular and effective websiteDeveloped popular and effective website
Supported and trained undergraduate and graduate Supported and trained undergraduate and graduate 
students students –– spinspin--off projectsoff projects



On the Horizon….

Additions to IPANE list and reAdditions to IPANE list and re--classification for classification for 
some currently listed speciessome currently listed species
Pocket PC data entry and submission capability & Pocket PC data entry and submission capability & 
early detection toolearly detection tool
Predictive models on the IPANE websitePredictive models on the IPANE website
Local ED networks with public participationLocal ED networks with public participation
Town, county, and stateTown, county, and state--based search capabilitiesbased search capabilities
Going global Going global –– Asian Asian ““exchangeexchange”” datadata



IPANE - Part of a National Vision
InteroperabilityInteroperability
Regional approachRegional approach
Uniform data standardsUniform data standards
National data baseNational data base
Shared informationShared information
Ecological forecastingEcological forecasting

Predictive modelingPredictive modeling
Risk assessmentRisk assessment
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