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Mission 
The Arnold Arboretum of Harvard University discovers and 

disseminates knowledge of the plant kingdom to foster greater 
understanding, appreciation, and stewardship of Earth’s 
botanical diversity and its essential value to humankind. 

 

Presenter
Presentation Notes
The Arnold Arboretum of Harvard University is a National Historic Landmark and one of the best preserved of Frederick Law Olmsted’s landscapes. Founded in 1872 as a public-private partnership between the City of Boston and Harvard University, the Arnold Arboretum is a unique blend of respected research institution and beloved public park in Boston’s Emerald Necklace.



 

● 1887, Henry Sargent Codman, 
Sargent’s cousin, made the first map 
documenting the location of 
accessioned trees at the Arboretum 

● Since the 1990s, staff have captured 
coordinates for all accessioned plants 
using Global Positioning System (GPS) 
technology. 

● Today, the Arboretum utilizes a suite of 
ESRI Desktop and Mobile GIS software 
applications to manage, analyze, query, 
capture, manipulate, and display 
geographic information. 

● Decimeter accurate field mapping of 
landscape features (e.g., plants, 
benches) is accomplished using a 
Trimble Geo 7X, with rangefinder, 
connected to a Zephyr Model 2 
antenna. 

History of GIS at the 
Arboretum 

Archival map of the Peters Hill Natural Woods drawn in 1985. 
Almost 1800 flat files of our archival maps have been scanned 
and georeferenced and added to our GIS (maps from the 1930s 
to 1980s). 
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Presentation Notes
To support the scientific value of its plants, the Arnold Arboretum has historically collected and maintained vast information resources that document the natural history of the collection. GIS enables the Arboretum to integrate collections documentation with geographically-referenced information for wide-reaching purposes, from collections care and curation to scientific study and public enjoyment.



Arboretum Explorer 

Presenter
Presentation Notes
Launched in May 2013, the Arboretum Explorer is an interactive responsive web application created to highlight the Arnold Arboretum’s 15,000 plants in the landscape. The Arboretum Explorer not only provides efficient and enhanced access to the living collections, but connects users to a number of external resources on plant taxonomy, scholarship, and conservation.



The Technology 
● The user interface is written using HTML5, JavaScript, 

AngularJS 1.12.16, and Bootstrap 3.2.0 
 
● The mapping components are written using the ArcGIS 

Server JavaScript API, version 3.13, which is built off of 
Dojo 1.10.4. 

 
● Our GIS data is available through ArcGIS Server REST 

services 
o e.g., Phylogeny Layer 

Presenter
Presentation Notes
By taking advantage of the Bootstrap framework we were able to make the application responsive so that it is optimized for any screen width, mobile or desktop.

https://angularjs.org/
http://getbootstrap.com
https://developers.arcgis.com/javascript/
https://developers.arcgis.com/javascript/
http://dojotoolkit.org/reference-guide/1.10/releasenotes/1.10.html#releasenotes-1-10
http://map.arboretum.harvard.edu/arcgis/rest/services/CollectionExplorer/MapServer
http://map.arboretum.harvard.edu/arcgis/rest/services/CollectionExplorer/MapServer
http://map.arboretum.harvard.edu/arcgis/rest/services/CollectionExplorer/MapServer
http://map.arboretum.harvard.edu/arcgis/rest/services/CollectionExplorer/MapServer/16
http://map.arboretum.harvard.edu/arcgis/rest/services/CollectionExplorer/MapServer/16
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Presentation Notes
A mashup of multiple technologies, Explorer culls in data from various inputs and presents the data via a map and simple HTML.



● ArcGIS Server Map Services 
○ ESRI World Imagery Map Service 
○ Arnold Arboretum Imagery Map Service 
○ Arnold Arboretum Collection Explorer Map Service 

 
● Arnold Arboretum Map Services 

○ CollectionExplorer Map Services 
■ Plants by Phylogeny 

 
● Custom Feature Layer 

○ Arnold Arboretum Flickr Albums 
■ Flickr Geotagged Photosets (e.g., Current Plant Highlights) 

Data Sources 

http://services.arcgisonline.com/ArcGIS/rest/services/World_Imagery/MapServer
http://map.arboretum.harvard.edu/ArcGIS/rest/services/CollectionResearcher/AerialPhotography/MapServer
http://map.arboretum.harvard.edu/arcgis/rest/services/CollectionExplorer/MapServer
http://map.arboretum.harvard.edu/arcgis/rest/services/CollectionExplorer/MapServer
http://map.arboretum.harvard.edu/arcgis/rest/services/CollectionExplorer/MapServer
http://map.arboretum.harvard.edu/arcgis/rest/services/CollectionExplorer/MapServer/16
http://map.arboretum.harvard.edu/arcgis/rest/services/CollectionExplorer/MapServer/16
http://arboretum.harvard.edu/explorer/php/flickr/FlickrLayer.php
http://arboretum.harvard.edu/explorer/php/flickr/FlickrLayer.php
http://www.flickr.com/photos/28082034@N05/sets/
http://www.flickr.com/photos/28082034@N05/sets/72157626829892259/


Application 
Find Arboretum: Centers the user’s map to the 
location of the Arnold Arboretum. 
 
Zoom to User: Centers the user’s map to the 
user’s current location. 
 
Quick Search: Performs an attribute query 
against the Arboretum’s plant data. 
 
Select Tools: Allows the user to draw a shape on 
the map to select plants. 
 
 



Functions 
Menu: Tapping the Menu button shows the user 
additional functions that are available in Explorer. 
 
● Featured Tours 
● Explore Arboretum 
● Search 
● Destinations 
● Layers 
● My Visit 
● Download Map 
● Link Map 
● Help 

 
 



Featured Tours 
The Featured Tours in Explorer 
are geotagged photos from the 
Arboretum’s Flickr account. 
 
The Featured Tours layer is a 
custom feature layer written in 
PHP. 
 
Turning on a tour will zoom the 
user to the extent of the tour. 
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Presentation Notes
Custom Flickr feature layer is a RESTful web service written in PHP that reads the content from the Arnold Arboretum Flickr account every hour and saves the Flickr data locally to provide a better user experience regarding speed.



Explore Arboretum 
The Explore Arboretum function shows a list of 
plants keyed by a selected attribute in the 
Arboretum. 
 
The plant list and counts are derived using 
ArcGIS Server Query Statistics services. 
 
Clicking on a plant will highlight the plants on the 
map and zoom the user to the extent of the 
plants. 
 
 



Search 
Users can perform a simple search, or, users 
can perform an advanced search. 
 
The advanced search mode will allow users to 
specify values against individual fields using 
an AND operator. 
 



Destinations 
The Destinations function presents the user 
with a list of areas within the Arboretum. 
 
Clicking on a destination will zoom the user to 
the location of the destination. 
 



Layers 
Explorer uses a dynamic map service to show 
the various Arboretum GIS layers. 
 
The Layers function allows a user to turn GIS 
layers on and off in the map. 
 
The Layers function also allows users to turn 
labels on and off, and also provides a legend 
for the layers, if available. 
 



My Visit 
The My Visit function allows users to add 
selected plants to their own custom tour. 
 
Users can reorder the plants in their visit by 
dragging the plants in the user interface. 
 
Plants that are added to a visit will show when 
printing the map and when sending a link to 
the map. 
 



Download Map 
The Download Map function uses the ArcGIS 
Server Export Web Map geoprocessing 
function to create a file of of the user’s map. 
 
Vector graphics that have been added to the 
map (e.g., Featured Tours, User Visits) are 
included in the exported map. 
 
The Download Map Function allows users to 
select a template to print to, the file format of 
the export, and optional extent and display 
preferences. 
 
The templates are provided via ArcMap 
documents from the server. 
 



Link Map 
The Link Map function creates a 
representation of the user’s current map, and 
makes the representation of the user’s map 
available as a URL. 
 
The representation of the map is stored and 
retrieved via ArcGIS Server Feature Services. 
 
The representation of the map includes the 
map extent, the visibility of the layers 
(including the Featured Tours) and the plants 
that a user may have added to My Visit. 
 



Selecting Plants 
Users can select plants either using a spatial 
selection or a text search. 
 
The selected plants are highlighted on the 
map, and some of their attributes are displayed 
in a grid. 
 
Users can add selected plants to their visit, as 
well as download a CSV formated of the 
selected plants’ attribute data. 
 
Clicking on a row in the selection grid will open 
the Plant Detail. 
 



Plant Detail 
The Plant Detail shows users additional 
attributes for the selected plant. 
 
External resources (e.g., JSTOR, USDA, 
Google Images, etc.) are made available for 
the selected plant. 
 
Users can generate an email message for the 
selected plant, and can also add the plant to 
their visit. 



Inventory Data 
The Arnold Arboretum uses BG-BASE software to maintain its collection inventory 
 
BG-BASE uses an OpenInsight database to store the inventory data 
 
BG-BASE and the Arnold Arboretum worked together to create a SQL Server 
representation of the data so that the data could be imported into an ESRI 
Geodatabase 
 
BG-BASE and the Arnold Arboretum also worked together to create a 
synchronization process to keep the inventory data and spatial data in sync. The 
software to achieve the synchronization is called the BG-BASE ArcGIS 
Connector. 
 
 



OpenInsight 

Inventory Data 

BG-BASE 

SQL Server 

Warehouse Staging Production Publication 

Non-spatial 
Database 

SDE 
Database 

Geodatabase 
Replica 
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The staging geodatabase and production geodatabase participate in a geodatabase replica. The replica is one way, with the parent being staging and the child being production. The only reason that we use replicas is to capture edits to SDE data from users so that we can send the changes back to BG-BASE via XML change file. The Publication geodatabase is a quasi-botanical gardens geodatabase design that is used by Arboretum Explorer.



ArcGIS Connector: BG-BASE to SDE 

BG-BASE Warehouse Staging 

Production Publication 

Edits in BG-BASE are 
inserted into Warehouse 
database CDC-enabled 
tables 

Geoprocessing script reads 
CDC changes in 
Warehouse tables and 
updates Staging 
geodatabase 

Geodatabase 
replica is 
synchronized 

Feature classes in 
Publication 
geodatabase are rebuilt 
from Warehouse tables 

BG-BASE Software 

Arnold Arboretum 
Software 



Staging 

ArcGIS Connector: SDE to BG-BASE 

BG-BASE Production 

Edits made in Staging 
geodatabase are captured 
via ArcGIS Geodatabase 
Replica XML change file 

XML change file sent to 
BG-BASE. BG-BASE reads 
changes from XML change 
file and updates BG-BASE 
database. 

BG-BASE Software 

Arnold Arboretum 
Software 
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