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The Problems (late 1990s)

m Certain species of non-native plants were
Increasing across New England

= Potentially invasive plants were still being
discovered in New Englana

m [ here was no established infrastructure to
deal with these Invasions



NEW ENGLAND -

An invaded landscape




What’s next?



The Problems on the ground...

m We need to know...

+ What Invasive plants are already on the
landscape

+ Where they are

+ How abundant they are

+ About their biology In order to control them
= \We also need to find new incursions before...

+ They become well established and spread

¢ The cost or environmental damage of their
eradication Is prohibitive



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

m There were very few floristic botanists knowledgeable on
the vascular flora of New England.

= No states had programs specifically for invasive plants.
= No paid staff solely devoted to invasive species work.

= How do you find and pull together a volunteer network
across 6 states?

= How do you turn personal contacts into an extended
Invasive plant network?

= There were no established protocols for developing
predictive models that could be implemented in New
England.



1990s

m Desire to develop an atlas of invasive plants
similar to breeding bird or butterfly atlases

= Silvio O. Conte National Fish & Wildlife
Sanctuary Invasive Plant Control Initiative
Strategic Plan (March 1999) discusses need for
Invasive plant infrastructure in New Englana

m Massachusetts Invasive Plant Advisory Group
funds herbarium work on invasive plants



THE CONNECTICUT RIVER WATERSHED/
LONG ISLAND SOUND

INVASIVE PLANT
CONTROL
INITIATIVE

STRATEGIC

Control Initiative Steering Committes,
ife Barvice, Silivio (. Conte National F
ild Flower Socicty
Mative Plant Advisory Comminiee

. Connecticut Department of Environmental
“New Hempshine Department of Environments

[funded by the National Fish and Wildlife Foundation

Report outlined existing
concerns and need for

a region-wide atlas of
Invasive plants and an
Infrastructure to deal
with them.



2000

= Discussions between Silvio O. Conte and
George Safford Torrey Herbarium
(UCONN) on how to build a regional
Invasive plant network

= Partnership between Conte Refuge,
UCONN, and New England Wild Flower
Soclety Established

x FICMENW EDRR meeting



FICMNEW Early Warning and
Rapid Response Workshop

USGS Research Center,

Ft. Collins, CO.
Sponsored by USDA & USGS
Broad Stakeholder

Participation
Five Working Groups
+ Early Detection
+ Rapid Assessment
+ Rapid Response
¢ COutreach and Education
¢ Operational Framewaork
Proceedings (2-2001)
Action Plan (Spring, 2001)

June, 2000




IPANE Team Development

= No pre-existing team

= Recognized the importance of having different
expertise and organizational partners

= Blend existing knowledge, research, education,
and outreach into effective region-wide program

m Existing personal networks used to create a 6-state
regional network at all levels



2001

m Restructured USDA — CSREES - IFAFS grant
based on comments received on 2000 attempt and
new Ideas from the FICMNEW EDRR meeting

= Increased NEWEFS role and the importance of
volunteer data gathers

= Used combined invasive plant network for
endorsement

m Grant application submitted; project funded!



The IPANE Grant

An Early Detection
and
Rapid Assessment Network
for
New England



The IPANE Equation for EDRR

Early Detection +

Rapid Reporting +

Reliable data + appropriate predictive models
Good science =

Effective Strategic Response




The IPANE Early Detection Vision
IPANE volunteers.
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IPANE Project Participants

= University of Connecticut
¢ Ecology & Evolutionary Biology
+ Homer Babbidge Library
¢ Center for Cartographic Analysis

m Silvio O. Conte National Fish and
Wildlife Refuge, US F&WS

= New England Wild Flower Society



Project Steering Committee

= Les Mehrhoff, UCONN, Project Director & CoPl
= John Silander, UCONN, Pl

m Cynthia Boettner, USFWS, NIPGro
Coordinator

m Beth Goettel, USFWS

m Chris Mattrick, NEWEFS, Part-time VVolunteer
Coordinator

m Bill Brumback, NEWFS



Interested Stakeholders

= Land Managers

= Conservationists

= Government Agencies

= Regulators & Legislators
= Academia

= Green Industries

m Public



Advisory Committee

David Boufford, Harvard University Herbaria
Chris Dionigi, National Invasive Species Council
Ann Gibbs, Maine State Horticulturist

Bill Gregg, USGS

John Kartesz, BONAP

Dick Mack, Washington State University
Scott Peterson, USDA Plants Database

Barry Rice, TNC Wildland Weeds Program
Annie Simpson, USGS NBI|

Tom Stohlgren, USGS NIISS

Al Tasker, USDA APHIS

Randy Westbrooks, USGS

Tom Bewick, USDA CSREES (ex officio)



Federal Partners...

U. S. Fish and Wildlife Service

U. S. Department of Agriculture

¢ U. S. Forest Service

o PLANTS database

U. S. Geological Survey

+ Biological Research Division

+ National Biodiversity Info Infrastructure

+ National Institute for Invasive Species Science
National Park Service

FICMNEW



Some Other Partners...

New England Wild Flower Society

TNC — Wildland Invasive Species Team

The Flora of North America Project

Biota of North America Project

Northeast Aquatic Nuisance Species Panel
Global Invasive Species Information Network
Connecticut Invasive Plants Council
IMassachusetts Nursery and Landscape Association
Federated Garden Clubs of New England
Appalachian Mountain Club

IMassachusetts Audubon Society

Friends of Acadia



IPANE Goals

= New England Early Detection Network

= Gather current & historic distributional data

= Make information available

Conduct & encourage scientific research
Develop predictive models using project data
Increase public awareness about invasive plants
Train volunteer spotters & citizen scientists
Develop exportable protocols
“Interoperability™



IPANE Project Components

= Regional Early Detection Network

m Atlas of invasive or potentially invasive plants in
New England

Interactive website

Herbarium search and data capture
Volunteer training & data gathering
Research and predictive modeling
= Outreach (NIPGro)



Data Warehouse

IN

= Herbarium records

= Current field data

= Current research

m |nvasive species information
OouT

= Species Catalog

= Records databases

m Maps

m |nvasive species information



IPANE Databases

= Herbarium specimen database
m Current Field Data
= People database
¢ Trained field volunteers
+ NIPGro members
+ Rapid Assessment contact people
¢ State agency contacts



Volunteer Network —

primary data gathers

m 530 In 3 years — 25 per state per year
(original goal: 450/3 years, going for 600)
= Volunteer coordinator

= Staff-run introductory, “getting started”, and
advanced training sessions

= Block-busting weekends
= Terrestrial and Aquatic species
= On-line reporting forms and volunteer list serve

m Verification and Quality Control mechanisms in
place



The Invasive Plant Atlas of
New England Website

= http:// Ipane.org

® Spontaneous reporting mechanism

= Catalog of species — 114 and growing
Maps & databases for tracked species
Project information

Noxious weed information

Volunteer support information

Much more!




Early Detection | IPANE Species | Data 8:Maps | Yolunkeers | About the Projac | Relsted Informiation

Invasive Plant Atlas of New England

The Invaszive Plant Atlas of Mew England’s 1z Early Detection
[IPANEY mission is to create a comprehensive
web-accesszible database of inwvazive and
potentially invaszive plants in Mew Enaland that
will be continually updated by a3 network of
professionals and trained wolunteers. The
databasze will facilitate education and rezearch u x
that will lead to & greater understanding of I i IPANE Species
invazive plant ecolagy and support inforrmed y j
conzervation managerment. An important focus
of the project is the early detection of, and
rapid response to, new invasions,

i1t Invasive Alerts :: i Bata ik Maps

Englard
Wild Flower
Society

::Site Map
niontackt Us -
tReport a Sighting

Citation Inforrmation:

Mehrboffs L 33 8 Silander; 3r, 808 Laichts E05. Mosher and N M, Tabak, 2003 -

IPANE: Invasive Plant Atlas of Mew England, Departrnent of Ecology % Evolutionary Biology, University of Connecticut, Starrs, ©T, USA,
URL: httpadfwwwipane org : - : - - - : T '




Spontaneous & Unsolicited
Reports

® “Report sighting” button on website
= Ability to attach digital images
= Verification levels

+ IPANE staff

+ Regional herbaria

+ BONAP distribution

+ FNA authors

= |nitiate Rapid Assessment process If necessary
= Respond to submitter



Hors | Esty Detaction | IPANE Snecies | Dabs & Mags | Vslunteers | Abouk the Project | Ralated Infornation

\ Invasive Plant Atlas of New England
E

Report Sightings Use this form to alert us to sightings of invasive species and activate our
early detection networlk, or to ask questions of our experts. Thisis a
A . communication tool: reports are not entered into our database from this
' form (a complete field form is necessary for inclusion in the database).

i! el e o Please attach a digital photograph if possible.

v '--ﬂﬁ We require your name, a note to our staff, and either 32 e-mail address or a phone number,

- ** ihdicates a required field

P
W‘ oo Lo Species List (Common Names
f'ﬂ Your Name ** |"

Your E-mail ** l“

Your Phone ** |||

Do you want to send a copy of

; £ =
this message to yourself? ves Mo

Y i Report s Sighting

-

Your nota to our staff **

WWe can also accept pictures
as further docurentation.

They must be either a (.gif,
Lipeq, or .png).

Send message

Copyright ©2604 University of Connedticot




IPANE Catalog

= Scientific and common names

m Diagnostic & incursion photographs
m Descriptive text

= Historical information

= Similar species

= Hard copy references and hot links
= Management links



Horme | Early Detaction | I04ME Species | Dats & Mans | volunteers | about the Rroject | Ralated Tnformation

Invasive Plant Atlas of New England

Select at least one species. Select at least one common name.

Acer ginnala Fesd sweetgrass
Acer platanoides Amur honeysuckle
Acer pseudoplatanus

Aegopodium podagraria |

Submit | Reset[ Submit | F{egetl

Search by Keyword(s) Browse the Browse by Life
Catalog of Species Form

Im |Select a life form =]

ol
L, Submit

Search by Keyword

SEARCH TIPS: To conduct a
search on a partial word,
use an asterisk *. Example:
To search for words
beginning with fepid, enter
fepid* in the text box.

You may also use AND or OR
or NOT. Example:
Polygonum OR Lepidium.

Metadata Model




| Early Detection |

Catalog of Species

Data T Mapx

Project Information

Senecio jacobaea
(Tansy ragwort , stinking willie)

Common Mamedsh | Full Scientific Mame | Family Mame Common | Eamily Scisntific Mame |
Images | synonyms | Dascription | Similar Species | Reproductive/Disparsal Machanisms |
Distribution | History of Introduction o Nes England | Habitats in Mew England | Threats |
-arly Warning Motes | Management Links | Documentation Needs | Additional Information

Valunlesrs

Related Links

Hoxlous Weeds

Dixcuss Invasivesy

HME Plant Surmrmit

Eeferences | Data Betrieval | Maps of Mew England Plant Dustribution

COMMON NAME

Tansy ragwort, stinking willie

FULL SCIENTIFIC NAME

Senecio jacobaea L.

FAMILY NAME COMMON

Aster family

FAMILY SCIENTIFIC NAME

Asteraceas

IMAGES




L hmpatiens, O, panviffora and O pensyivanica all look very
similar. The most Impartant distine hing characteristic Is the
saglttate-aurculate leat bases ot C. impabiens. These can be seen
with the naked ey ut le more clearly visualized with a hand
lens. See detall in llustration below.

Berberis spp.

Fy SEore Berberis | Berbreris Berberis
L thunbergif | =ottawensis vulgaris

o 1 {can have | ; -
EBranch spines up to 3) | varies 3 (can be 1)

Inflorescence® | sessile umbel i
| raceimne

Detail of the sagittate-auriculate leaf base

Cardamine impatiens

Berberis vulgaris Berberis Berberis )
thunbergii xottawensis



Incursion photos —
Informative,
Hard to challenge




IPANE Website Databases

= HERBARIUM SPECIMEN RECORDS
Records from 20+ herbaria when we finish
Geographic perspective
35,000 geo-reference points
Historic perspective
Earliest records from 1840s
Predictive modeling applications



Horne | Early Detedtion | IPANE Species | Dats & Maps | Volurntesrs | Aboutthe Project | Related Information

Invasive Plant Atlas of New England

Data and Maps

Select one species from the list below:
Show |scientificll names:

Acer ginnala il
Acer platanoides

Acer pseudo-platanus
Aegopodium podagraria
Ailanthus altissima

Aira caryophyllea R
Search by place

= g Search By Place

Select a data source: |Herbarium specimens ~ |

Select a data output format: |Formatted display as table

Submit I R.eset'

Copyright ©@2004 University-of Connecdticut




Invasive Plant Atlas of New England
E

Data and Maps Species (scientific name): Acer platanoides
Number of records: 119
Mote: This table was generated using the IPANE data avallable on 2005-1-20 (E.T. ).

-Scienti'f'icﬂameiﬁtata!' County Town I‘-’I=inx\'.:IrIZ:I'esignatiﬂmétEJa\1:.'ngra|:|rh'g,||r
Acer

platanoides _
LAcer : '

3 ICT New London Stonington -71.9072
platanoides | 5 |

'CT  |Hartford  Suffield _72.6815

Acer

- W platanoides  (C!  |Fairfield  Bridgeport -73.1962

Acer

platanoides [Cumberland Frye Island

Acer
platanoides
LAcer
platanocides
Acer
platanocides

Tolland Mansfield Storrs é—?2.25

Hartford Hartford -72.6839

Fairfield Stamford -73.5527

i
putt New Haven North Haven -72.859

platanoides




Hirew | Endly Gabwskar | [FSHE Searinn | Coba Soteas | Yelobesrs | Shaubthe Proind | Saleiad Infarmakarn:

Invasive Plant Atlas of New England

IFANE

Data and Maps Species [scientific name]: Acer platanoldes
Number of records: 119

Jore: This table was genersbed uzing the IPANE daks avel
__t I.1.

Here Is the comma-delimibed Hle. Right click the name of the tilz
balow and select “Save Target/Link As..." from the pop-up menu of
vour weh browser o download, or click the name of the Tile o open il
and then choose "Save As..." from the "Fll2" menu.

Comima-delimited Tile: 19wy Exl

peli=H
This text fle s in UNEEAINUE Format. That iz, the end of line characters are ne

feeds only =istesd of the carnage retum ard line Feed combinacons, It s
jrctlIE'I_‘EI:iC W L L e e e R s e S O D T e T e e S e e Tl O e

a9 I""‘"O’CQQ; i lel:f'l.t-l": loleme™, "SEate ™, "CouRoy T, Y Town", "HinorDealighation'; "Geographvlonglitude ", "Geographybac itude ™ "Local 1Ty, ™

Microsoft & "hoer platancides", "CT™, "Hactford", "Suffield™, "™, -72.6615,492.0002, "Alcorn's Hartford", "6/ 8/ LIG0M, =m rpmerpme, tlax

Tawt Deey REED platancides”, TCTY, "Hew London™, "Eronington™, ', «71.9072, 41,3651, "Horgan' 3 Flelag™, "5f11 /19758, T mr an i,y
"hoer platanoide=","CT", "Fairfiseld", "Bridgeport®, """ ~73. 1962 ;41.1365, ™" 5/ /1825 """ "7, "™, "Edvin Hubect Eame
"Reer platancides!, THIY, "Cunberland”, "Frye Ialend” ™", -70,311,43.505,"Route 32, Weat Willington Tollend, Willingt
"hoer platancides",™CT","Tolland”,"Han=sfield™, "Storcs",-72.25,41.8083, "Road to wvioyscd™, "I/ 5/19L1m, e e ne oo my
rArer placancoldes, TCTY, "Hartford", "Haccford™, "™, =72. 6639, 31 .7657, "Trallroad right-of-wap", "7 16/ 1977 mr ur mu mw
"Acer platanoide=",;"CT" "Fairfi=ld","Stacdocd™ " ,-73.5527,41.0962, "Bartl=tt drbocetum®™, "4/21 719517 T mir RE G0 w
riper placanoides;"CTY, "Mew Hawven',"Mocth Hawew™, "™, -72.859,41.3818, 73538 Quinnipiac &we.,. Ln wardw,"8/3 /19930, mr
"Acer platancide=","CT", "Hartford", "Hartford™, "™, -T2 . 668539 ,41.2657,"48 Oxford 3t., at s=dge of yard™, "7/2 Gdiaan, mr
"hper placancoldes,TCTY, "THartfobd", "Suffield™, "™, -72.65815,42.0002, ™, "6,/ 30/ 190 rr ur mu mr. mfoage . Smich'T mr;
“hcer placancides='"," T, YFairfield", "Svemdoed™, ®, -73.55827 41,0967, "UConn branch campu='" 10723/ 19790 Frw e e mie
"Reer plecanoldes","CTY, "New Haven", "Jouthbury", "7, -T73.2347,41.4735, ", "8/ 6/ 19507, " mr e mriyer ghore™, "Harcy E
Yhicer platancide=", FCTH, $Hactford", "Suffi=]ld®™, "M =02 6815,42 0002, "435 Mo. Mmin Se. W, M9 1515800 #F 18 EH KL =wn®,
"Reer placaboldes","CTY, "Fairrield”,"Fairfield","™",-T3.2734,41. 1757 "Jenningas Woods'" "5/ 7/ 19407, ", mramrone rigeg]
Vicer platanoides'", PCTH fFPairfield!; Fotratfoed, PP =730 1302 . 41. 2043, "Seanide Pack® TR/24/ 18930 Hit RE_ 4R we 2. F.
"Roer platancoides","CTY, "Hew Lobndon™, "Nontville™, "Hauwghton Mountain",-72.1057,41.4461,"Rt8. 32 1463 &0 3 end of H
"hoer platancides", "ITHY, fFaicfisld", FStamdoed? MP,-T73,8827,.41.0967, "Rartl=tt Arbhodstum®, W10 25 100N R i i wr
"heper placancoides",™CT", "Toll&nd", "Hanafield”, "Sroree”, -72.25,41.5083, ™", "5/ 31 /1020, mr um mo mr_moeorge  Jafford
“hoer platanoides", FOTH fFairfislid®, PRedding™, W, -73.3033, 91,3044, "reaanbuak Rd, P23 010080, R ar it Prosdsidet?
"Roer platanoides","CTY, "Toll&and™, "Hanalfield™, "Svores™, -72,25,41.5083, "Noreh Eaglewvills Rd.'™, "4/ 16/ Lo§5m, e, e mr
tioar pleatancides" FOTH  tFaicfisld, Tladirfis g, P 0302928 41, 1987, #F, gl 10400 mH rE aen_ ik REdwin  Hubert Emmes
"peer platancoides", "CTY, "Tolland™, "Hanalfield™, "Svores™, -T2, 25, 415085, ", "L /1/ 1500, wo, mo mr e vhogronhy H. Alin™
tioer pleteanoides!, PHAY, TNorfolk™,; YErookline™, M, =T1, 14984, 92 . 3231, T, P/ 30100 L0, R _AtR Rt Rif MR F, Forhest, P00,
"ieer plavancides!, "HA™, "Franklin',; "Deerficeld”™, "Jouch Deerfisld",—T2.6083, 324772, ", "S5/ 5/ 1q7zm, mm, ru mr um,
"Aeer tlacancides', "HMHY, "Screftord”, "Hilton®, TN -1 0838, 93 4526, 7T 100 eRS 196G, BRIt Fagpgda ', "Albion B,
"heer platabpoides","CTY, "New Loopdona™, "01d Ly, PrP 72,5036, 21,3172 "Duck Riwver l::m:‘.e:.:,-'","5.312.-"193'?".'”"_. i Tl
"geer pletancldes', "HAY, "Hiddlesex®, "Hedford™, ', =71, 1087, 48 . 4225, "Tutta University'T; "6 2/ 1976, ! e T unape L
"irer platancides", "HAM, "Hiddlesex, "Hedford™, "™, -71.1087,42 . 4225, "Tufvs Universicy", "6 2 10747 wn mu me um
"Aoer placancidea, T, "New Hawven', "Mew Howven', ™", =-72.9241,41.310L, 7", "6/23,/ 1999 o mr omr iiged 11ty cight=-of-way
heer platancides";"CT, "Faicfisld" "Hocoalk™, "™, -73.4202,;41.0950, "3heffield I=land, Stewart B. HcKinney HUR", &)
"Roer platanocldes", "OTY, "Falrileld”, "Failrfileld", """, ~73.87349, 41, 1757, "I-55 at Ex1t 22, Benoom Roqd Falrficld Co.,




IPANE Website Databases

® CURRENT FIELD RECORDS
Ecological & site specific data
Population size and status information
Modeling & pathways applications



Invasive Plant Atlas of New England (IPANE) Survey Form

The New England Wild Flower Society
(Please refer to guideiines for the use of this forns)
Terrestrial Version 10/09/02

Site Fornm  Plot Form

Assignment Area Site Code

Site Information: State County

Electronic Submission Number

Town

Date observed; /

Locality (Closest named entity on the topo quad. Attach photocopy of map)

Coordinates (please circle - decimal degrees, minute, sec) Latitude

Altitude(ft) please circle - GPS or map estimate  Datum (e.g. NAD 1927)

Longitude

Habitat Types (please fill in number on back, spend no more than 30 sec to decide)

Edge

Forest continued

Wetlandds

Miscellaneons

Miscellaneous

1) Upland/wetland

8) Oak

161 Herbaceous marsh

23) Dune

30) Rocky outcrops

2) Field/forest

2) Floodplain Forest

17) Bog

241 Open field

31) Beach

3) Lake edge

10) N. hardwood

18) Fen

25) Old ficld

32) Rocky coast

4) Roadside

11) Upland red maple

19) Shrub wetland

26) Stream bank

33) Abandoned

Forests

12) Oak/hickory

20 Cedar swamp

27) Yard/garden

lot/old home site

5) Aspen/birch

13) Pitch pine

21) Red maple swamp

28) Ag. Field

6) White pine

14) Hemlock

22) Salt marsh

29] right-of- way

7) Oakipine

15) Spruce/fir

34) Other habitat (Please explain, up to 254 characters)

Is this plot along a trailside? Yes

Site Conditions (please cirele)

Canopy Closure

31-75%

76-100%




IPANE Maps

= New maps generated as new data are added
= Herbarium records & current reports

m State, county, town, & site occurrence

= Maintained by USGS - NBI|I

m 7?7 Automated



Home | Early Detection | IPANE Species | Dats & Maps | Volunteers | About the Prajact | Ralsted Information

Invasive Plant Atlas of New England

Select one species:
Show |scientific;] names:
Acer ginnala
Acer platanoides

Acer pseudo-platanus
Aegopodium podagraria

Aira caryophyllea
Search by place

G et By Placs Select your study area:
# The whole New England area
© One or more states
© One or more counties
 One or more towns {county sub-divisions)

Submit | Resetl

H Site Halz_l
&1 Contact Us

:: Report a Sighting Copyright ©2004




ant Atlas of New England

at Atlas of New England

Select a map type (see map examples): Select your study areas: _
e 09001 Fairfield, Connecticut -~

% @ Existence of species 09003 Hartford, Connecticut
™ Specimenfobservation location map 09005 Litchfield, Connecticut
Choropleth map for specimen counts 092007 Middlesex, Connecticut
™ Choropleth map for specimen density 09009 New Haven, Connecticut
09011 New London, Connecticut
Select mapping data source(s): 09013 Tolland, Connecticut

09015 Windham, Connecticut
; : 23001 Androscoggin, Maine
@ Herbarlum specimens 23003 Aroostook, Maine
 Field records . . . . 23005 Cumberland, Maine

~ Both {only available for specimenfobservation location mayg 23007 Franklin. Maine

23009 Hancock, Maine

Submit | Reset | 23011 Kennebec, Maine
23013 Knox, Maine
L:Easgﬂ;, leqends, and labels: 23015 LiI'ICD|ﬂ, Maine :J

Below are the classes and their colors and labels; which are
automatically generated by the system, based on the map type, and the
mapping data. You can modily the colors and class lables, but not the
classitication rulzs.

Select the geographical units of interest:
# Counties
© Towns (county sub-divisions)
Symbaol for both berbarium specimens and tield records:
Symbol: |DoE ;J Size: |h ¥ 5 pixels

=

Submit | Reset |

Mumber of classes: 2

SE;TE:_:'I Fill Colar Classilication | Class Label
1 I- |;8‘:ch|0{?0 fjll.'.l E|Herb.:1riun1 SpECimens
2 M (o000t |[20 [Field records

Map title and legend tite;

Subimik | Reset|




Homa | Esrly Detedtion | [PANE Species | Dats & Maps | Volunteers | Abeut the Projsit | Balated infdrmation

Invasive Plant Atlas of New England

"‘hl‘:p%

Data and Maps

This map was ganerated Using the IRANE

data

Distribution of Ailanthus altissima

Occurrence
Herbarium specimens

available on 2005-1-20CE.T.)
Field records




IPANE Early Detection
Information
m List of “Early Detection Species”

m Table of species’ status in all 6 states
m Table of species’ status in all 67 counties
= Regularly updated

m Early detection protocols

= How to report a possible new incursion

m “\Weeds To Watch For”




New
England
Wild Flower
Society

Invasive Plant Atlas of New England

A Citizen Science VVolunteer 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

m Solution 1: Develop a
survey form and
methodology to gather
the appropriate
Information

= Must be easy to use
and understand.




= Solution 2: Recruit a
volunteer corps able
and willing to collect
needed data.

= Volunteer recruitment
from a variety of
sources: garden clubs,
land trusts,
conservation
organizations,
newspaper advertising




Each VVolunteer recelves

= A training manual
= A field guide to the identification of 50 invasives
Species
® Training on survey methods and species
Identification.

= Survey methods include both plot sampling and
opportunistic sampling

= An assignment area — USGS topographic quad
with Identified natural areas to survey

= Office and field support from Atlas staff



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




Advanced T




Getting Started
Programs and
Blockbusting

Weekends EER o )
m Getting started - field prog;imsdeagned to héips, A

newly trained volunteejrsg;ge”fstar'ted on thew&
survey assignments x. Tl E __ ww S

:r/?

—
=

= Blockbusting — similar to b|o blltzes these :
weekend long events target under-surveyed
regions and bring groups of volunteers together to
go out and collect data on invasives found. Highly.
successful with five to six guads being completed
at each location



\VVolunteers &
Accomplishments

585 trained volunteers

«/00+ volunteers In our database

Data gathering on 302 USGS gquads

*Almost 7,000 individual species observations

*Over 3,000 data collection forms submitted

*Over 50 IPANE presentations and recruitment programs
given throughout the region



-------
V3l A

«Twenty-eight introductor *’&H
volunteers

species

«Targeting group volunteer activities in under-served
regions — through blockbusting weekends

«Offering Getting Started programs

Involving IPANE volunteers in management and control
activities
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Predictive Modeling
of Invasive and Potentially Invasive
Species in New England
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Model development challenges

= \What are necessary and sufficient data to
develop predictive models?

= \What Is the appropriate spatial scale for the
model predictions?

= \What models to use?
= How to evaluate model predictions?

= How to use model predictions in early
detection management?



The data from IPANE database
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Distribution of Celastrus orbiculatus

Data sufficiency?

= Current and historical data on
the distribution of invasive
species may not be sufficient | o
for good predictive models of
potential distributions. s

= Should native ranges or other
distributions be used as well?

= \What to do with presence only
data? How to generate
absence data?

Occurrence

Herbarium specimens

Field recards



Presence and absence data

= The field record surveys were developed to
generate both presence and absence data.

= But absences do not necessarily mean that the
Species cannot occur there now or In the future.

= Herbarium data provide presence only information.

m Presence of conspecifics in herbarium datasets may
orovide data on informed absences for the species
ofi interest; ecological knowledge may also provide
Insight into iInformed absences.




Native Range Distributions

Impatiens glandulifera Celastrus orbiculatus distribution
distribution in South In East Asia (yellow circles) with
Asial ircles) __ conspecifics

Mmool N,

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

Great Britain

Presence and informed absence data



What spatial scale to model?

= \What explanatory data are available?

+ Climate data available globally at coarse
to finer spatial resolution (10, 5, 2.5 and
0.5 min.).

+ Other data (LULC, soils, wetlands,
human disturbances, etc.) may only be
avallable at the local or landscape scales.

m Use areal or point based modeling?



Which models to use?

Stochastic (statistical) models:
¢ Classical multiple regression models (GLM).
+ Other models, e.g. GAM, PCA, CCA, etc.
+ Bayesian (hierarchical) regression models.
Algorithmic or rule-based models:

+ Niche-based or climate-envelope models (e.g. GARP,
BIOCLIM, DOMAIN, ENFA, etc.

How many explanatory variables to include?

What about trade-offs between dataset size and
computational limitations?



Examples from the modeling to date

m GLM logistic regression models using New England
data

+ Climate explanatory variables only
+ Climate plus other explanatory variables
= GARP models
m Bayesian regression models (simple to hierarchical).
+ Areal and point-based models
+ Regional and local landscape models



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

Occurrence
- 0
1 Standard Error
Predicted Probability 0-0.04

0-0.144 i
0.144 - 0.288 0.04 -0.079

0,079 -0.119
B 0.288 - 0.431 2]

B 0.431-0.575 ' I 0.119 - 0.159
B 0.575-0.719 B 0.159 - 0.198

9

Figure 2. Standard error of predicted probability of Berberiz thunbergil.

Figure 1. Predicted probability of
Berberis thunbergii with cccurrence overlaid.




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

Decurrence
& ol o k3 : +
1 ik gt £ Standard Error
Predicted Probability gy g i i 0-0.04

0-0.136 i
0.136 - 0.272 0.04 -0.08

0.272-0.408 AR i e ST B 0.08 -0.12
= 0.408 - 0.544 LR i b it B 0.12 - 0.161
I 0.544 -0.68 ST SR, I 0.161 - 0.201

Figure 9. Predicted probability {using the model including Figura 10. Standard error of predicted probability (using the model
land uselland cover) of Berberis thunbergii with occurrence overlaid. including land uselland cover) of Berberis thunbergil




GLM models

m Patterns of predictions using climate variables
with simple linear models are encouraging.

m Response variables reguire presence and absence
data.

= Models include uncertainty In predictions.

m Patterns are more difficult to discern when LULC
variables are included at small spatial scales
(1 km?).



Algorithmic modeling approach:
examples using GARP

[Genetic Algorithm for Rule-set Prediction]

m Specles occurrences define climate model
envelopes.

= Absences are generated at random from
parts of the environmental envelop where
the species was not observed.

= Predictions are generated by algorithmic
Iteration that do not necessarily converge on
unigue solutions.



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

Summary GARP
predictions for New
England with known
occurrence points




Predictions for one locality may be
projected onto a second location

Native range locality data
¥

Native distributional
prediction

Ecological data

GARP .
Invasive species
projection




Comparisons of GARP model predictions
using different occurrence data sources

Projections .
Projections

from j NS

Germany rom Britain

3 Projections . Predictions
ey from the using New
Himalayas England

data only




GARP Summary

= Common, easily used method.

Results can be quite variable.

No associated uncertainty In predictions.
Absence data are generated in an ad hoc manner.
No way to compare models In a statistical sense.

Not easy to incorporate other variables, change
scales, or include explicit spatial effects.



[ JARESEER
|:|||1 .2

-H EH'H

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
using a Bayesian paradigm.

= Prior information may be formally included
In the modeling.

= Model complexity may be incorporated
hierarchically through linked sub-models.

= 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

New England



Bayesian Regression Model Results for
Impatiens gladulifera using climate data

,

.. Projection from Projections
" 4..  Himalayas on from UK on to
: to New ' New England
England
& from * using New
=" Germany on England
to New presence/absen
ce data only

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

Oriors Himalayan>UK priors




Summary of Bayesian Regional models

= Can build more complexity and incorporate more
Information formally into models.

m Can incorporate informed absences and prior
Information along with known presence data.

m Stochastic models with uncertainty are produced.
= Results can be variable, but less so than GARP.
= Model predictions can be compared statistically.

m Bayesian methods that incorporate these
components are just now being developed by
statisticians.



Bayesian modeling at the landscape-level —
Incorporating climate and LULC variables.

Ocecurrence s { Oceurrence
0 ) 3 - = 0
1 ") o : 1
Predicted Probability p " Predicted Probability
0-0.144 - 0-0.136
0.144 - 0.288 ; y 0.136 -0.272
I 0.288 - 0.431 5 D I 0.272 - 0.408
0.431-0.575 ; 0.408 - 0.544
Il 0.575-0.719 : . .

Figure 9. Predicted probability {using the model including
land usefland cover) of Berberis thunbergii with occurrence overlaid.

Figure 1. Predicted probability of
Berberis thunbergii with occurrence overlaid.




Examples for Berberis thunbergii

= Predictions for a small landscape (~95 km?)
In central CT.

m focus LULC traits; climate shows little
Spatial variation at this scale.

= Use point-based (versus areal) occurrence
Information plus spatial explanatory data.



Point-level Bayesian landscape model
predictions for Berberis Thunbergii

: e
Forest blocks = green

o

Presence= ; absence= yellow Spatially interpolated predictions for
occurrence; high probability = yellow,

Displayed on a geo-rectified aerial photo. |, — orange



Modeling summary

Modeling to date is novel and promising, especially the
Bayesian hierarchical models.

At the regional scale models provide predictions on more
and less likely landscape locations to search for new
Incursions, and the level of certainty in these predictions.

Early landscape-level model predictions are encouraging,
but still in development.

Unanticipated collaboration with statisticians have lead to
novel modeling approaches and new insights on predicted
species distribution patterns.

m Yet to validate model predictions.
m Yet to evaluate and test these in the field using velunteers.



Project Summary and Perspectives

= Maintaining collaboration
m Project time line

m Benefits from an integrated, trans-disciplinary
project

<o

= Challenges overcome he?
5 o i

= Remaining challenges é::

m Accomplishments
m [he future



Maintaining the Collaboration

m Steering committee meetings

m Website is critical for education and
maintaining volunteer network

® Summits

= Emalil contact

= Presentations

m Continued networking and support-building



Project Time Line

m September 2001 — 2002
¢ Project officially started

+ Assembled steering committee, convened
advisory board, developed website and field
forms

+ First field season — held training sessions; had
volunteers gathering and submitting data

+ Herbarium record capture



Project Time Line

= 21 year (2002-2003)

+ Additional data capture, volunteer
training, field data gathering

+ 15t New England Invasive Plant Summit
m 3 year (2003-2004)

+ Additional data capture, volunteer
training, field data gathering

¢ Advisory board meeting



Project Time Line

m 4" year (2004-2005)

+ Additional data capture, volunteer
training, field data gathering

+ Produce prototype predictive models
+ 2" New England Invasive Plant Summit
¢ 2-year continuation funding obtained



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

= Integration of different components Is
necessary

= Single focus will not answer all problems

= [he synergism ofi a multidisciplinary
approach

m Project has won acclaim from broad
audiences outside New England



What Challenges Were Overcome

m Created a network of scientists, conservationists,
volunteers, and general public

= Gathered accurate and reliable information
= Solved cartography and presentation problems

m Developed user-friendly and critically
acknowledged website

= Using data to develop predictive models



Challenges Still to Overcome

= Institutionalization project, continued
funding at reliable levels; hard to make
future plans

m | T support

= Full time positions for staff
+ Project director
+ \Volunteer coordinator



Project Accomplishments and
Impacts

m Volunteer network of almost 600

= Databased most of New England Herbarium
records

= Current field figures
+ Over 3000 field forms submitted
+ Almost 7000 species observations
= Developed popular and effective website

= Supported and trained undergraduate and graduate
students — spin-off projects



On the Horizon....

= Additions to IPANE list and re-classification for
some currently listed species

m Pocket PC data entry and submission capability &
early detection tool

= Predictive models on the IPANE website

m Local ED networks with public participation

= Town, county, and state-based search capabilities
= Going global — Asian “exchange” data



IPANE - Part of a National Vision

m Interoperability

= Regional approach

= Uniform data standards

= National data base

= Shared information

= Ecological forecasting
¢ Predictive modeling
¢ Risk assessment
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