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Talk Overview

W The CalWeedMapper Project

this presentation is about these 2 parts:
W expert online editing tool and
# the follow-up public tool

¥ Approach

¥ Organizational
¥ Technical Tools = design

® Technical make-up: online tools
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Talk Overview

W CalWeedMapper

® Project by CAL-IPC
,map the spread to stop the spread”

¥ Multiple (non-profit) Partners

CALIPC, CALFLORA, BAEDN,
Sonoma Ecology Center

¥ Funding

American Reinvestment and Recovery Act (ARRA)

and others...

USDA Forest Service, State and Private Forestry Program,
California Department of Food & Agriculture, National Fish and
Wildlife, Resources Legacy Fund, Richard and Rhoda Goldman

Fund



CALIPC - a non profit with the goal
to protect California’s wildlands

information on wild California plants for conservation, education, and appreciati

1700 Shattuck Ave. #1598, Berkeley, CABA703 » 510 6285426 » Send Us Email
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Talk Overview

W Internal Tool Approach

@ Organizational
¥ Technical tools = design
® Goal: data collection
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Data collection efforts

® schedule field staff for interviews
edit sessions with plant species experts

¥ reference USGS mapping quad
boundaries

¥ 200 plant species (4 priority levels)

® many to many relationships

over time many records per
species / quad combination

¥ supported by online tools
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California Weed e e
Management Areas v
(WMA) o
California Department i
of Food and Agriculture ATy Iy
Interview partners LN “;_"f N
mostly biologists & land marqugrs = e 5
NPS, USFS, BLM, Military —“"m S -
US Fish and Wild Life Service '*ii;*e;h s
Caltrans - e
Agriculture Departments % w Mm e,
CA Fish & Game i P
Cattlemen associations & some tribes Teom L ey
University of California University Extension ‘

some private contractors working for these orgs
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Workflow data entry e x

1 lowe, stable
M 2 lowe, increasing
- DEfI n e WO r k a rea . 3 mediumn, rapidly increasing
4 high, stable
!5 lowe increasing (despite treatment)
o low stable or decreasing (because of treatrment)

' E nte r Se S S i O n i nfo r m at i O n 7 mediumn increasing (despite treatment)

8 mediurn, stable or decreasing (be of treatrment)

' E nte r S pECieS i nfo rm atio n © |9 high, increasing (despite treatment)

10 high stable or decreasing (be of treatrment)

O b S e rva t i O N Va I u e S 11 absent, manitaring (eradicated)

13 absent, super null

(pre-selection)

20 right be present

' RECO rdS dare SaVEd N 30 present no specific
33 planted, horticultural not escaped
POStG I S d at a b ase 97 know the species but do not know whether prese
92 I do not know the species
99 I do not know |

W Session submitted

Legend

. Abundance Spread
¥ Map Layer is updated owmndmes 7 pereain

medium abundance + rapidly increasing

according to priorities W oonatkon  decessna
Treatrment

ves: hatched (in respective color)

_> mU|tip|e Options N no symenol
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Internal CalWeedMapper Online Tool

CALIPC QUAD MAPPING
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Log In

llsername:

Password,

Log In

Invasive Species =

Species Group: ane W

Inwvasive Species: [ w

Species names: % Scientific Mame

£ Commaon Mame

Legend -

Boundaries

M Watershed
N County Boundary

v Mapping Quad
M preselection

Quadselection

Invasive Species

Abuncance
[Jabsent
low abundance
medium abundance
M high abundance
I do not know
Traatrment

yes hatched (in respective color)
no: no symbal

Spread
=+ stable
A increasing
+ rapidly increasi
=4 low stable or
dedaeasing

Public lands

MNational Park Service
USFS

State Properties

BLM

City/ County Park
Conservancy/Land Trust
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B¥ Query - calipc on calipc@b4.151.82.216:5432 *

Eile Edit Query Favourites Macros iew Help
DER| (BRSO bkl | ¢ |calipe on calipc@é 151,82, 216:5432 =]
SGL Editor  Graphical Query Builder |

UL = LI

200 dynamic plant species layers

species_map
. 3 2 2 9 | 2 [ kableoid
O crmax
O xmax
O cmin
O xmin
: O ctid
M Mapping Quad M Watershed g'd .
spECies_|
M Preselection M County Boundary DandEid
O abundance
Quadselection G 2 #croptilon repens Russian knapweed D observation_value
A =» N silanthus altissima tree-of-heaven g;“;;‘gdgem
Mational Park Service Arundo donax qgiank reed Cimanagement
USFS Brachypodiurn distachyon annual False-brome, False bron g:;?ﬂ';‘:iatm Cotes
State Properties Bromus japonicus Japanese brome, Japanese ch |0 session_notes
BLM Bromus madritensis ssp, Rubens  red brome LLnapprion
City/County Park Cardaria chalepensis lens-podded white-top
Conservancy/Land Trust 2 [ ;
B \ocal Water District q Carduus nukans rrsk, thistle
Other Carduus tenuiflarus slenderflower Ehiskle
Open Space District Carthamus lanatus woolly distaff thiskle
Regional Paric District Centaurea diffusa diffuse knapweed
Federal Ownership Cenkaurea maculosa spatked knapweed
Abuncnee Soresd Centaurea melitensis Malta starthistle, tocalote
[Jabsent -?pstable o 7 Centaurea solstitialis wellow starthistle
law abundanes A imcreasing > % = 3§ hondrilla juncea rush skeletorwesd
medium abundance 4+ rapidly increasing Cirsium arvense Zanada thiskle
I high abundance = low stable or
B do not know decre asing
Treatrment
yes: hatched (in respective calar) Join Type | Destination Column |
no: no sypmkol | quad.quad_id i
Ll inwasives, speciesid il
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Qualitative Data Collection Tool Source: CALIPC 2011/2012

Ecological niche
saturated
No management Under management Other
Below descripfions are for abundance, spreac Below descriptions are for abundance, spread

Low, increasing Suspect that it is present

Low, stable or decreasing i et
information

Suspected absent

Low, stable

Low, increasing Medium, increasing

Medium, increasing rapidly Medium, stable or decreasing

(doubling in ten years)
High, stable (saturated ecological
niche)

00000

High, increasing
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BETA

Cal\WeedMapper

Map the Spread G OaIS

CalMWeedMapper provides a
dvnamic tool for mapping inva . . . .
plant distribution at the landsg ' InVOIVe ubIIC In data COIIeCtlon
lewel using expert knowledge p

Learn more about how to uss
Maps ==

Submit Spatial Datq g make results avallable to

Contribute your GIS or obserny
data to Calflora for plant

g experts and the public

our systems work together »

News and Events

» F'Ianmngrg nal strategy E> Weed management

CallVeed app r
% Interested in an online tra

an Cah‘;’ssﬂl‘:app&r' reCOm mendations

w 21rst Annual CaHPC

Symposium r -*-:-;ﬁ .

i — :

Copyright & 2012 California Invasire Plant Council. Developed with Calflora, TerraGlS, and other partners. CakPC is an equal opportunity provider. More info
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CalWeedMapper
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Cal-IPC Rating: Moderate
Other Ratings: CDFA B, BAEDN ;
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| 100km |
Get Species Map Report e S
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Copyright @ 2012 California Invasive Plant Council. Developed with Calflora, TerraGIS, and other partners. CalHIPC is an equal opportunity provider. More info
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Weed Management Recommendations
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Picture source: CALIPC March 2011
Prioritizing Regional Response to Invasive
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Taxon: Acroptifon repens (Russian knapweed) T )

Value:@ The species is marked present based only on

occurrence data, while expert knowledg

presence. This should be investigated a F ' = .

ogin using your Calflora Account
abundance/spread evaluated.
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Acrﬂp.hfﬂ. management in this quad. Password: | | o
(Russian .

Show Source o
Cal-IPCRati g, 5w Quad History
Other Rating 0 .

Observation Notes: none
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EHECflE.'E de: register as a data contributor and request F

to become a CalWeedMapper Contributor
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Show all comments
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Surveillance Opportunities in Alpine WMA:
(dick plant name to change the spedies in the map or dick pdficon ﬁ togeta
Species Map Repart)

I

(Russian knapweed)
Cal-IPC Rating: Modep==

Cal-IPC rating: High

Other Ratings: COFA H

e B Management opportunities oo
— by region N

WMAS by, Algerian vy) ﬂ
SELECT REGION pguay and creeping water-

e B map report by species -

Management Opportamuoes U010 Ulex europaeus (gorse) 24
Surveillance: @ 61 species == = |_ 2050
. . Ch 2010 - 2050

Eradication: 9 11 species == W ang=

a . Suitable range Cal-TD™ ratinn: Mndarata
Containment: 39 species => . Expanded range . ] .

- Eastermsierts

Managed: (7] 16 species == Reduced range - i!‘. i WA '

Get Management [l OCCURRENCE OBSERVATIONS
Opportunities Report

— @ Consortium of California

-

!" , —‘ ﬁ%'

ek | | .
Copyright @ 2012 California Invasive Plant Council. Developed with Calflora, TerraGl3, and other partners. CaHPC is an equal opportunity provider. More info
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CalWeedMapper

(L[ [ ] &l
EEEEENE BET.

Photo courtesy of David Chang

Acroptilon repens
(Russian knapweed)

Cal-IPC Rating: Moderate
Other Ratings: CDFA B, BAEDN

species description

Get Species Map Report

WMAS v
SELECT REGION v
Alpine WMA

Management Opportunities

Surveillance: @ 61 species ==

Eradication: @ 11 species ==

Containment: @ 39 species ==

Managed: (7] 16 species ==

Get Management

Opportunities Report

Copyright @ 2012 California Invasive Plant Council. Developed with Calflora, TerraGlS, and other partners. CaHPC is an equal opportunity provider. More info
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CREATE A REFPORT

[ It B

Adjust transparency:

SUITABLE RANGE

-

[T 2010
— [ 2050
[¥ Change 2010 - 2050

. Suitable range
. Expanded range
Reduced range

[l OCCURRENCE OBSERVATIONS

@ Consortium of California
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Surveillance Opportunities in Alpine WMA:
(dick plant name to change the spedies in the map or dick pdficon m togeta
Speces Map Repart)

I

Cal-IPC rating: High

Aegilops trivncialis (barb goatarass) m

Arundo donax (giant reed) m

Brassica rournefortii (Saharan mustard, African mustard) '!!I
Cortaderia selloana (pampasgrass) m

Egeria densa (Braziian egeria) m

Euphorbia virgata (=Euphorbia esula) (leafy spurge) m
Hedera helix and H. canariensis (English iy, Algerian ivy) m
Ludwigia hexapetala and L. peploides (Uruguay and creeping water-
primrose} m

Tamarix ramosissima (saltcedar, tamarisk) |

Ulex europaeus (gorse) |

Cal-TO™ eatina: Modarata
- | |
Easterntsiera
A Il A ]
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Regional Species Map Report
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Regional Report

INVASIVE SPECIES MANAGEMENT OPPORTUNITIES IN

- Nevada/Placer WMA
Cal WeedMapper
This report summarizes invasive plant management opportunities in
Nevada/Placer WMA. Opportunities are determined from maps of each species’

current distribution and suitable range. Species are listed by three types of
management opportunity:

= Surveillance - surveying to detect new infestations
= Eradication - complete removal of infestations
= Contaimment = limiting further spread of infestations

Below is a sample of top-ranked opportunities in Nevada /Placer WMA. This

information should be combined with local knowledge to set local priorities (see
"Using the Report” at the end of this document.) Click on a plant's name belowto %
view a map of that species. ]

ities: This f: nked o pportunitiesin Nevada/Placer WMA. Tab/)
Top Opportunities: this repart containd etalls Gh a Compiete 14t OfIMVasive plant Management

opportunities.
Surveillance:

P B g o ke of Callas [ T

=T © Fageres i bty 2 Calf
Cortaderis fubata Fupharbis esula
alligator weed Saharas mustard, African mustard Jubatagras leafy spu rge

Eradication:

Caltama 10 geren 21 e Loy o Call e
Carthame s lanalis
waally distaff thistle

Pru e o tu lrkmay of (sl s From oy o
Acatia deaibata Cymara cardunculus
artich oke thistie

Uiy
Uliex europaeus
wnrse

silver wamtle

Containment:

P O ot e oo From O g o P G g 4 e

Bro;
Aeglops iriunciatis 3p. rubens Bromus tec tarum Centaurea mac ulosa
arks g want reed Ped brome downy brame, cheatgrass speed knapweed
Thisrepart weacrmated on Duc 12, 3011 wting calwas dnagpercalilors.ceg © 2011 Califarnin Invasive Plant Ca uncil, cald pearg

Source: Cynthia Powell, CALIPC 2012,
Introducing CalWeedMapper! Slides
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CaIWeedmapper features ‘ 2
.‘ n # IET;:”J S ™= surveilance Opportunities in Alpine WMA:
“dData & automatic updates from )

(Rugian.knapw‘eed} CALFLORA database &

Cal-IPC Rating: Moderate
Other Ratings: COFA B, BAEDN

CCH point data

SELECT REGION

Farn)

& data entry — public tool
prioritization & display rules

Alpine WMA
Management Opportunities
Surveillance: @ 61 species ==

Eradication: @ 11 species ==

& automatic map generation &

' records prlorltlzatlon

o emem
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== Surveillance Opportunities in Alpine WMA:
r ‘ e (dick plant name to change the spedies in the map or dick pdficon ..E togeta
a Tafoel Basin Species Map Report)
* ikl El|Dorado . AMAY

Phots cow WA .

. Ly ‘ )

my g [ ] | ]

AcropTiiomn Teperns 50 |Ih n ﬁ = r*‘ u
(Russian knapweed) L — i o L Cal-IPC rating: High
Cal-IPC Rating =2 | - i incialis (harh onararass) oo

- CIimaté Z:hange models + GIS layers
based on CA climate baseline

STl averaging the 1970 to 2009 climates [~

Alpine WM
Manageme|

ey + projections into 2050.

Eradication: ]

~.| & 2010 and 2050 + change layer
=% - Jak

— @ Consortium of California

Copyright @ 2012 California Invasive Plant Council. Developed with Calflora, TerraGl3, and other partners. CaHPC is an equal opportunity provider. More info




CalWeedMapper

BET

e ——

(Russian knapweed)

Cal-IPC Rating: Moderate
Other Ratings: COFA B, BAEDN

species description

Get Species Map Report
WMAS v
SELECT REGION ol
Alpine WMA

Management Opportunities

Surveillance: @ 61 species ==
Eradication: @

Containment: @

11 species ==

39 species ==

Managed: (7] 16 species ==

Get Management
Opportunities Report

Copyright @ 2012 California Invasive Plant Council. Developed with Calflora, TerraGl3, and other partners. CaHPC is an equal opportunity provider. More info
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Adjust transparency:
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SUITABLE RANGE

[T 2010
_ [ 2050
[ Change 2010 - 2050

. Suitable range
. Expanded range
Reduced range
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Surveillance Opportunities in Alpine WMA:

(dick plant name to change the spedies in the map or dick pdficon m togeta
Species Map Repart)

I

Cal-IPC rating: High

Aegilops trivncialis (barb goatarass) m

Arundo donax (giant reed) m

Brassica rournefortii (Saharan mustard, African mustard) m
Cortaderia selloana (pampasgrass) m

Egeria densa (Braziian egeria) m

Euphorbia virgata (=Euphorbia esula) (leafy spurge) m
Hedera helix and H. canariensis (English iy, Algerian vy) m
Ludwigia hexapetala and L. peploides (Uruguay and creeping water-
primrose} |

Tamarix ramosissima (saltcedar, tamarisk) |

Ulex europaeus (gorse) |
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] Easterntsierra
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®[echnical Framework

® Server running Apache on HostGIS Linux
(Slackware)
¥ PostGIS database PestGl F"”“

® MapServer (University of Minnesota)
Map rendering engine »i‘\Mapés;[xg"

¥ OpenlLayers Viewer [®

® ExtdS + GeoExt JavaScript libraries for GUI



Technical Framework

CalWeedMapper Public Web Tool

Web browser .- . o — chen
Openlayers
Ext])S & GeoExt
JavaScript
Apache Web Server Server
PHP
WMS

TileCache

MapServer Engine

-
1 Raster Vector PostGIS Map
Spatlal Data file file tiles
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Technical Framework

. . \
¥ Map rendering Engine oi\MapSeryer
Originally developed at the University of Minnesota (UMN), short “*MapServer”
® one of the most mature open source projects
# written in C

Main Focus
® rendering spatial data
® development environment for spatially-enabled internet applications

Map output
® CGI mapserv (Linux) and mapserv.exe (windows)
® MapScript API available for Python, PHP, Perl, and Java
® Map/Layer configuration text file .map

Formats
® In: PostGIS, Oracle Spatial ArcSDE, WMS, GDAL and OGR formats
® Out: GIF, JPG, PNG, all GDAL formats, WFS and WMS

Mapping Invasive Plant Species 3 TERRA GIS



PostGIS — Spatial Database

® PostGIS is an extension for PostgreSQL

¥ adds support for geographic objects to
PostgreSQL

¥ enables PostgreSQL server to be used as a
backend spatial database for GIS

¥ Spatial operations and analysis simply mean
running a (spatial) SQL query in the database

#® Similar functions as SDE and much more ....

Mapping Invasive Plant Species %% TERRA GIS



¥ Open Layers [ :CiEVEE

Main supporter “MetaCarta”

® object-oriented JavaScript library (using Prototype.js and Rico library)

Lets you add maps to any web page by embedding OpenLayer.js
® no server-side dependencies

® Easily reusable component
...similar to Google Maps and MSN Virtual Earth Web Mapping APIs

® "Slippy map style”

Input Formats
#® Tile sources: Bing, Worldwind, Yahoo & Google Maps, WMS
® Vector layer input: KaMap, MapServer, GeoRSS, WFS, [KML]

Sta " d a rd TOO I S “P L‘_ . ﬂi N oo Layer
. | ' 2 & © World Map
# Google-like zoom bar, B oo
verlays

standard functions = | mcanaca
like zoom in/out pan )




