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Curriculum Vitae

 Education
 Ph.D. Candidate in Geography
e BSin Landscape Architecture
e ASin Computer Science

e Research & Professional Experience
e Alliance for Public Gardens GIS
e Arnold Arboretum
e UC Davis Arboretum
e UCD LASR Laboratory
e UCDICE
e BRBNA




Living Plant
Collection Mapping



UC Davis Arboretum
Located on the University of
California, Davis campus
100 acre botanical garden

Living museum with over 30,000
specimens

Used by students, staff, and
faculty for research and education

the

/A alliance or

~ 7 public gardens gis

GIS for Public Gardens

Ruth Risdon Storer Garden



Why Map Plant

Collections?

Collection curation
Teaching and research
Planning and maintenance

Visitor-based information and
applications

Biodiversity informatics

Everyone loves maps!

Student Botanist



Original Collection Maps

 Geo/Navigator maps created in
1989

e Collections mapped by students
over five years

 Maps only contained relative
locations

e Software company is now out-of-
business




IMLS Museums for

America Grant

Plant records to BG-BASE
Collection maps to Esri ArcGIS
$150,000 over two years
Student and staff salaries

GPS and computer equipment




Equipment

Considerations

e Volunteer and student labor

 Tree canopy, bridges, and
buildings

* Measurement accuracy
 Operating time

e Purchase and maintenance costs

Trimble Data Collection Equipment



Equipment
Configuration

Started with Trimble Pathfinder
ProXR GPS (sub-meter)

Upgraded to Trimble Pathfinder
ProXH GPS (sub-foot)

LaserCraft XLRic laser rangefinder
Trimble Nomad ruggedized PDA

Tripod and reflector pole

Data Collection Equipment



Software Environment

e Esri ArcPad 10

e Trimble GPScorrect 3.14
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e Esri ArcGIS Desktop (Arcinfo) 10 - WJ|

e Trimble GPS Analyst 2.3

e Maplogic Layout Manager 4

Esri & Trimble Software


http://www.esri.com/news/arcnews/winter0506articles/winter0506gifs/p12p1-lg.jpg�

Geodatabase Design

e Visited and discussed with other
gardens and zoos

e No existing GIS standard

e Designed, tested, and revised
based on institutional needs

e Groundwork for data model
project

Geodatabase Diagrams



Field Mapping

e Two mapping teams of two students
* Equipment operator

e Map maintenance and prism holder

e Record plant center, accession
number, taxonomy, growth habit,
radius, and perimeter for masses

e Map amenities, irrigation, utilities,

Slgnsl Etc‘ 2005 Field Mapping Team



Post-Processing

Import to geodatabase
Differential correction

Filter out inaccurate GPS positions
Verify geometry and attributes

Remap invalid features




Map Books

Thomas Brother style map books
Overview, detail maps, and index
1” = 20’ scale with 20’ grid
Grayscale for reproduction

Realistic landscape plan symbols
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Specimen Name Page Specimen Name Page Specimen Name Page Specimen Name Page Specimen Name Page
Acacia karroo 2 -7 | Carex comans 5 -2 | Correa pulchella 'Port 4 B-4 | Grevillea 'Poorinda 4D-1 | Hardenbergia violacea 3A-10
A64.0601 AS0.0131 Lincoln' Constance' 'Happy Wanderer' 4B-2

- - AS6.0417 M02.0256 M02.0159
Agonis flexuosa 2 e-5 | Casuarina glauca 5D-8
A92.0133 A67.0148 Correa pulchella 4D-1 | Grevillea 'Poorinda Royal 4 C-2 | Hardenbergia violacea 505
— — A96.0712 4E-1 | Mantle' 4C3 | 'Tcice' 5D-6
Albizia kalkora 3 E-5 | Cercis griffithii 3E-7 M02.0260 A08.0143
AS55.0006 A64.0842 D
e Grevillea 'Poorinda Royal 4 C-3 | Hardenbergia violacea 5D-6
B Cercis siliquastrum 3D-5 | Dianella revoluta 3B-4 |Mantle' 'Rosea’
- Ab4.0589 3D-6 |A95.0293 M02.0261 A96.0717
Baeckea virgata 3E9 3E6
UNKNOWN - - Dianella revoluta 3B-5 |Grevillea 'Poorinda Royal 4 G2 | Hardenbergia violacea 2 E-9
- Cistus albidus 2G5 | A96.0671 3B-7 |Mantle' 4G3 | UNKNOWN
Banksia elderana 2C4 | UNKNOWN 3B-8 | M02.0262
A65.0354 - - 3B-9 _ Hibbertia aspera 4C2
- - - Cistus ladanifer 2G5 4B-1 |Grevillea 'Red Glow' 5F-6 |A96.0636
Billardiera bicolor 4B-7 |T0251 4B |A96.0716
A66.0420 - — I
Cistus monspeliensis 2D-5 Grevillea robusta 3D-10
c A73.0126 E A55.0026 Isolepis nodosa 2B3
— n Eremophila macul 5D-1 A91.0031 2G3
Caesalpinia gilliesii 2B-7 |Cistus sp. 2C8 Ag?j O%EEI a maculata 2D |Grevilea Ruby Clusters' 402 5Ca
A76.0210 2C6 | UNKNOWN 2E3 ' SEo |M02.0263 4D-2 3A9
2G7
2cg |Cistusx pulverulentus 2G9 . Ve 3B6
A75.0176 2 p-5 | Eremophila maculata 5CG7 - : 4B-1
2C9 £97.0220 5p-7 |Grevillea speciosa ssp. 4C-2 483
2D9 " oleoides
Cistus x purpureus 4B-4
inia spi T0250 PP 205 Eucalyptus caesia 5p7 |M02.0266 P
Caesalpinia spinosa 2 D9 '‘Gungurra’ Al o PG \
: ; montevidense :
Callistemon 'Jeffersii 4D1 | ag5.0636 G TS SIS 5C6
A96.0071 : pre— H UNKNOWN 5D-6
Callistemon linearis 5E-2 %ge(l)nla;i)aradoxa g E% A59 Laozge nensis 3E5 [Hakea leucoptera 4B-5
A91.0683 : ) : A64.0076 486 |K
Callistemon phoeniceus 27 | Coprosma petriei 'Verde 2A8 Smﬁtgvanﬁderenﬂs 5D-6 #C5 [koelreuteria legans ssp. | 4E-7
A70.0363 2D-8 XIQS;EO321 Hakea polyanthema 4C6 E?gf?}ga 2 E__g
5 F-4 : Grevillea 'Masons Hybrid' | 3B-8 |A64.0082 4C7 :
F-5 v ' M02.0124 4 B-1
2F-6 Correa ‘Ivory Bells 507 9 Hakea scoparia 2D-8 |L
A77.0175 4B-4
3C9 485 |A65.0320 S Leptospermum brevipes, 5E-3
: - Correa 'Ivory Bells' 4B-1 4B-6 purple leaf form
Callistemon phoeniceus 3C4 | p96.0072 401 Hakea sp. 5F3
A92.0142 ) ilam " A68.0423 £93.0238

: Grevillea 'Masons Hybrid 3B-10
Callistemon viminalis 'Red 3C3 (F:Il;:_nre; pulchella ‘Orange 3B6 |M02.0259 4Gl Hardenbergia violacea 2D-3 | Ligustrum quihoui 5F1
Cascade' £A96.0712 Grevillea "Poorinda 3G10 | Happy Wanderer 263 R
A91.0828 Constance' 4p1 |A78.0118 2E4

M02.0255 3B-5
4B-9
SOUTH
RBORETUM PAGE 6 AUSTRALIAN




Collection Maps Online

Esri ArcGIS Server 9.3.1

Customized web application

Plant searches and queries
Customizable print pages

Google Images and Scholar searches
Detailed user guide

http://gis.ucdavis.edu/ucdacm.aspx

Collection




e UC.Dav'ls Arhoreturn Collection Maps - Windows Internet Explorer = || (=] @l

l\../“\../'l |£, httpe/fgis.ucdaviz.edu/UCDACM/ default.aspx 'l B | ‘;f| X !-‘l Google P o~
. s = = »
7.7 Favarites & UC Davis Arboreturn Collection Maps (‘?? v B v ] o= v Pagew Safetyv Toolsv g

= [ 1ris {169)
Records 1 - 25 of 169
= [7] Iris unguicularis

Flant Center Type Forb or Herbaceous
Accession Mumber  MOS.8001
GQualifier 20636

Scientific Name Iris unguicularis
Comrmon Mame algerian iris
Provenance UNKMNOWHN
Califarnia Mative UMKEMO WM
Arboreturn All-Star Mo

Low Water Use Yes

Shade Tolerant UNKNOWN

Plant Size 1z

Plant Size Units inches

Section Name Shields Qak Grove
Planting Bed Mumber 0

Reference Grid Name &6-F5

Latitude 36.529369
Longitude -121.763085
Survey Date 6/26/2006

Flant Images Goodle Images
Plant Research Google Scholar

V] UC Davis Arboreturn Collection Maps

V] visitar Amenities

Shields Mound

® [¥] structures
= [¥|Flants
= [ Plant Center
@ Mass Planting Specimen
@ Individual Plant Center

® [V Tree Symbols

= [/] Mass Planting

i

Daone €D Internet | Protected Made: On fa v ®|10%s -




Collection Maps Online

e Requires little GIS experience
e Reduces curation staff work load

e Provides staff quick answers

* Provides researchers powerful tools
e Little overhead to maintain

* Prototype for current web app
project




GIS Public Garden
., Data Model
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GIS at Public Gardens

e Mission to exhibit wildlife, educate
visitors, conserve biodiversity, and
perform scientific research

e Range in sizes and operating budgets

e @IS used to manage living collections,
facilities, and perform research

e Without a industry data model each
institution needs to design their own
GIS




What is a Data Model?

e “..adescription of the rules by
which data is defined, organized,
queried, and updated within an
information system.”

e Database schema

e Practical template and starting
point for implementing GIS :
projects =

t}|||I1]-u|||n|l|m|# |
T R

e Over 30 industry models for ArcGIS

GIS Data Model Diagrams



IMLS Conservation
Program Support Grant

Design GIS standard for botanical
gardens and zoos

Community build process
$230,000 over two years
S390,000 match from Esri

Salaries, travel, and software

s;/ publlc gardens gis

GIS for Public Gardens

i SAN FRANCISCO
L I..-;?-'.-' STATE UNIVERSITY

Project Partners



Project Goals

Create a free open source template
with documentation for starting a
GIS project

Light, Medium, and Extra Strength

) Light, Medium, & Extra Strength
Focused on features that provide

the greatest benefit =
Designed to work with plant
records systems, not replace them

Linked Databases



Design Process

¢ Priorities

;

(o Problem
Definition

Conceptual
4 Design

¢ Information
Products

e Thematic Layers

.

-
® Features

o Attributes

e Relationships

e LOgical Design

N

bl Physical Design

* Geodatabase

e Geoprocessing
Tools

.

o Alpha
¢ Beta

\

N



Project Timeline

 Project planning meetings and
community survey in Fall 2007

e Conceptual & logical design meetings
in Spring 2008

e Physical design in Summer 2008 Technology Seminar

7. Can we contact you fo furihesiformation’

 Alpha testing and review through
Summer 2010

an

Comments

e Beta testing and documentation in
p rog ress Online Survey




Data Model Design

e Similar to modeling an entire city

e Community survey indicated that
plant records, base map, and facilities
& infrastructure most important

 Created base map and facilities &
infrastructure foundation with basic
plant collections module

e Currently over 100 objects in model






Geodatabase Structure

Smaller administrative
houndaries for a garden or
thematic area.

Relationship class
SectionHasStructures

&

Structure footprints.

Relationship class
M| StructureHasEntranceExits

Table
PointOfContacts

1 Felationship cl:
M PointOfContactls

WY Relationship class
PointOfContactlsPrimary

Ca——

Relationship class
PointOfContactlsSecondary

CT— -

S5

Owner

Exhibit enclosures,

Entrances and exits 10
exhibits, structures, and other
enclosed property,

Contact relationship table.

tOfContactinfo

Contact information based on
Microsoft Outlook 2007,



Geodatabase Schema

Structure

E‘ Simple feature class

Field name Data type
OBJECTID Objexct 1D
SHAFE Geometry
StructurelD Siring
Type Short integer
Mame Siring
Address String
ConstructionDate Date
IConstructionLifeExpectancy Short integer
ConstructionDocumentURL  String
FloorLevels Short integer
UtilityWater Short integer
LitilityGas Short integer
Utility Telephone Shart integer
UtilityData Short integer
Lltility Sanitary Sewer Short integer
UtilityStormSewer Short integer
SystemsHeating Short integer
SystemsCooling Short integer
SystemsFireSuppression  Short integer
SystemsSecurity Short integer
ADA Short integer
Access Siring
EnclosuraCode Siring
PoimOiContactiD Siring
Comments Siring
Section|D Siring
SHAPE_Length Double
SHAPE_ Area Daouble

Allow
nulls

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Default value

Geomatry Palygon

Containa M values No

Domain

Yeasho
Yasho
YeasMo
Yasho
YeasNo
Yasho
YeasNo
Yeasho
YasNo
YasMo
YasMo

Containe Z values No

Prec-
ision Scale Length

20
a
50
100
1] 0 8
]
200
]
a
0
a
a
]
]
]
0
]
]
0
20
20
20
100
20
] 0
0 0

Structure footprints.

Structure 113
Structure T}'ru:
Structure Mz
Adddress
Comstruction Date

Life 'F.xru.'\_'l Ancy [years)

Comstruction Documen URL

Floor Lisvels

Uliliey Warer
Uiy Gias

Uil ¥ Tu||:|'||||||||;
Uhilivy Trata

i ¥ ."Niulilillj-' Sewer
Lhilivy Stomm Sewer
ﬂy:ﬁlulrm |||.':|Iir|_a;
R}-xlulrm L'mlllnl.g
Systeimns Fire Suppression
Syarcms Security
ADA

ArCess

Enclozure Code

Point of Contact 1D
Comments

Section 10

the
alliance for
public gardens gis

GIS for Public Gardens

Coded value domain
YesNo

Description  Valid values are Yes
Field type and Mo,

Split policy Shodt integer

Merge policy Defaulf vaiue

Description
4] MNo
1 Yes

Ny Relationship class
t_1 StructureHasEnclosures

Forward label Enclazsure
Backward label Struchurs

Type Simpie
Cardinality One fo many
Matification Mome

Destination table

Mame Sfruciire MNamaEnctosure
Primary key EnclasursCode
Farsign key EnclosursCode
Mo relationship rules defined,

. Relationship class
*_1 StructureHasEntranceExits
Type Compaosife

Cardinglity Ome fo many
Matification Forward

Forward label EntranceExit
Backward label Sfuchure

Destination feature class

Origin faature class

Mame Struclire MamaEniramncaExit
Primary key StruciuralD
Faraign key StruchralD
Mo relationship rites defined




Current Development

Geoprocessing tools for data loading
and common analyses

Beta Program to begin in March with
five major institutional partners and
numerous others

IMLS 215t Century MP Grant for GIS
Training (S302K)

IMLS CPS Grant for Tree Assessment
Module (S109K)

Tree Assessment

GIS Training Workshop



Tree Assessment Module

 Create GIS tools for health, hazard,
and benefit assessment

e Based on i-Tree and Neighbourwoods

* |Includes soil, water, and maintenance
history data

Tree Assessment

e Links to i-Tree Eco, i-Tree Streets, and
other analysis models

e Compatible with work order systems

Ecosystem Services



Project Partners

Arnold Arboretum of Harvard University
Chicago Botanic Garden
Missouri Botanical Garden
San Francisco Botanical Garden
Santa Barbara Botanical Garden
Smithsonian Gardens
The ARNOLD
Pukekura Park, New Zealand ARBORETUM
UC Davis Arboretum
Zoological Society of San Diego
International Society of Arboriculture
USDA Forest Service
BG-BASE




GIS Web Application for
~Living Plant Collection
Research



Project Overview

Develop a web-based mapping
application for plant research

Both in situ and ex situ
Links Arboretum collections with
herbaria, library, and internet

biodiversity collections

Useful to staff, visitors, and
researchers




Project Details

Build GIS based on ArcGIS Public
Garden Data Model

Link with plant records system in BG-
BASE

Design application interface and
widgets using ArcGIS Adobe Flex API

Esri support for plant records link and
application interface coding

@ a|:r>c(g;blic garden
.~ data model

“The most powerful and efficient tool for creating a public garden GIS.”




Project Deliverables

Living plant collection GIS
GIS web application

Geoprocessing tools for collection
analysis and research

Plant collection research case study

Web application template

Geoprocessing Tool Result




Expected Results

Well tested and revised data model
ArcGIS — BG-Base connection

Web app template will simplify
process of providing collection access

Ability to access multiple collections
through one simple interface

Invaluable to plant biodiversity
conservation efforts

Occurrences of Acer cappadocicum



_ Alliance for
'/ Public Gardens GIS



Alliance for Public

Gardens GIS

Consortium of collection managers
from gardens and zoos

Promote and assist in the use of GIS
for living collections management

Website under development at
WWW.apgg.org

Google Group and LinkedIn group
for community support

Develop GIS training resources

APGG Google Group



!E Search this site

.4 alliance o
. public gardens gis

Home || About || News || Events || Grants || Training || Products || Services || Support || Join

N

Turn your Maps into an
Information System

Download the ArcGIS Public Garden Data Model

News - Resources
W
GIS Training Workshop Videos Available Get Funding
L=arn how to use the ArcGIS Public Garden E=ri Grant Programs | IMLS Grant Programs

Data Model to create a GIS for your garden,

Esri Announces Nonprofit Grant Learn How to Use GIS

Program APGG Training | Events | Esr Training

Gekt Esn's ArcGIS software to start or

continue your mapping project at no cost. Get Started

Products | Services | Community

Public Gardens Grow Research

Capability with GIS

Read about the UC Davis Arboretum's GIS Featured Video

web application.

Connect with APGG

Join the Alliance for Public Gardens GIS
community.

APGG to Develop Training Resources

Read about the UC Dawvis Arboretum's IMLS
grant to develop GIS training for museum
professionals.

Read more news...

S ‘ 00:00/| = Watch ister | You(f[D

N EBlin e

Sign In  Recent Sits Actiity Terms Hepart Abuge Frintoage | Powered by Google Sites




Esri Grant Program

APGA Members
Esri ArcGIS, ArcPad, and extensions

Online training, live training, and
books

Three years of software
maintenance and support with
renewal options

Free user conference registration

ArcGIS

ArcMap” ‘ 10

Initializing Application

uuuuuuuuuuuuuuuu

Esri ArcGIS

Esri Training Website



Y the
A alliance for

ini ‘ = public gardens gis
GIS Training for Museum 3/
Profe Ssi on a] S GIS for Public Gardens

e Develop APGG website

e Social networking site

e Making the case for GIS materials
e Guide to GIS book

e Model volunteer program

e Professional services program

e Training videos

e Training workshop A



APGG Summary

Resources for getting funding

- arcgis

: . @ public garden
Esri software, training, and support L= data model

“The most powerful and efficient tool for creating a public garden GIS.”

Data model, cartography, and web
app templates

ArcGIS

ArcMap™ ‘ 10

Specialized instructor-led and self-
study training

Initializing Application...

Technical support and consulting
services
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