Taiwan J For Sci 30(4): 281-8, 2015 281

Research note

Forest Dynamics Plot Database of Taiwan:

A Content Management Approach

Chau-Chin Lin,"””  Yu-Hwang Wang,”  Sheng-Shan Lu"
[ Summary ]

This study adopted the content management system, Drupal Ecological Information Manage-
ment System, to develop a database and a website to host 16 forest dynamics plots of Taiwan.
These plots established since 1990 are from 1 to 25 ha in size. We edited the detailed metadata of
the 16 plots based on Ecological Metadata Language to link all related information including the
dataset, project, researcher, publications, and plot profile. The linked information is presented in a
webpage format. Users can easily browse the information through designed pages such as 116 pub-
lications which have been collected with bibliographical pages. In order to use the dataset of plots,
we also created a search interface for users to query data with survey tags or species names. The
results showed that the Drupal Ecological Information Management System is a potential tool for
forest dynamics plots data management.
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The study of forest dynamic plots began
in the 1970s. The first 50-ha forest dynamics
plot was established on Barro Colorado Island
(BCI) in Panama by the Smithsonian Tropical
Research Institute in the 1980s (Ashton et al.
1999). After more than 3 decades of develop-
ment, currently there are over 60 plots around
the world networked by The Center for
Tropical Forest Science - Forest Global Earth
Observatories (CTFS-ForestGEO) (http://
www.forestgeo.si.edu/). It is a global network
of forest research dedicated to the study of
tropical and temperate forest function and
diversity across the Americas, Africa, Asia,
and Europe, including 3 sites in Taiwan. The
CTFS-ForestGEO monitor the growth and
survival of approximately 6 million trees and
10,000 species.

In Taiwan, there are 16 plots that range
in size from 1 to 25 ha which have been suc-
cessively established since 1990 (Yang et al.
2008). A great deal of plot data has accumu-

lated throughout censuses at each site. The
wealth of these datasets presents challenges
of information management for researchers.
For example, to fulfill the database potential,
the datasets need to meet several require-
ments. First, the data need to be stored in a
way suitable for long term survival. Second,
the data need be readily accessible. Third, the
data need to be supported by clear descrip-
tions of the context in which the study was
undertaken (Magnuson 1990, Le Due et al.
2007, Mclntosh et al. 2007). A database sys-
tem designed by the CTFS attempts to meet
those requirements. However, the system is
not an open-source system. It also lacks man-
agement of all components related to the plot
project such as researchers, publications and
contact information (Lin et al. 2009). In order
to better document the information related to
the 16 plots in Taiwan, we attempted to adopt
an alternative way to manage the plot infor-
mation.
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In the 1990s, webpages were nothing
more than simple text files nestled in fold-
ers on a server somewhere on the internet.
A website in those days was a collection of
files in a particular folder (Byron et al. 2012).
When websites grew in size, it was obvious
that this approach did not scale well. The
search for solutions to this problem went to
software focused on a particular task or ap-
plication using scripts and Common Gateway
Interface (CGI) programs. This approach
first used special tags in each HyperText
Markup Language (HTML) file. Second, the
new approach changed to using databases to
store pieces of similar content. The approach
slowly and surely emerged to manage these
different kinds of content and features using
a single, consistent user interface which is
called a Content Management System (CMS)
(Byron et al. 2012). The CMS changed soft-
ware focused on a particular task or applica-
tion. Instead of creating and saving the same
information continually throughout a website,
a CMS allows web developers to write it once
and have the website work it out.

Major benefits of the CMS were high-
lighted by Gupta et al. (2001): enriched infor-
mation sharing and collaboration; improved
data security; standardization and lower web
publishing costs; and ‘re-usability’ of the con-
tent for multiple media. Drupal is one of the
next-generation CMSs (Byron et al. 2012). It
allows one to create and organize many kinds
of content, provides user management tools
for both the maintainers of and the visitors
to a site, and gives one access to thousands
of third-party plug-ins that appear as new
features. Drupal’s modular architecture and
open-source nature has made it a popular
Hypertext Preprocessor (PHP) application
framework and content management system
for hundreds of thousands of web developers
around the world (James and Noble 2012).
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Developed in partnership among the US
Long Term Ecological Research (LTER) Net-
work, Univ. of New Mexico, Univ. of Puerto
Rico, Univ. of Wisconsin, and Palantir.net,
the Drupal Ecological Information Manage-
ment System (DEIMS) is an installation pro-
file for storing, editing, and sharing data and
information about biological and ecological
research (San Gil et al. 2010). The DEIMS
provides user-friendly forms to describe all
contextual information about one’s data. The
DEIMS automatically produces Ecological
Metadata Language (EML) to share research
records with other networks and metadata
clearinghouses such as the Knowledge Net-
work for Biocomplexity (KNB). Figure 1
shows the architecture of the DEIMS with
EML templates embedded. The DEIMS was
adopted for the Luquillo Forest Dynamics
Plot (LFDP) of US LTER Luquillo (San Gil
et al. 2010). This shows that the DEIMS is a
suitable system for use in Taiwan.

The first version of the DEIMS has been
deployed in 5 US LTER sites since 2010. Cur-
rently the DEIMS in its second version is free
for all and available at https://www.drupal.
org/project/deims. It is an attractive option to
the International LTER (ILTER) Network be-
cause Drupal automatically supports content
and user interface translation. LTER Europe
has adapted it for managing site-related infor-
mation for its 20 member countries (Vander-
bilt et al. 2015).

Based on a survey of categories used
to classify and serve information through 26
US LTER websites, the most often recurring
categories of information include: scientific
data, publications, research projects, person-
nel directories, sites, facilities, maps, outreach
activities and informatics which are the de-
sign sources of the custom content type of the
DEIMS (San Gil et al. 2010). Using survey
results, 6 custom content types have been de-
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Fig. 1. The Drupal Ecological Information Management System (DEIMS) architecture
which adds Ecological Metadata Language ( EML) template to the profiles to allow users to

create EML documents based on its standard.

signed and defaulted within the DEIMS since
the first version. The 6 custom content types
were improved and tested in 5 US LTER
sites and LTER Europe and were proven to
be user friendly (San Gil 2013). We adopted
the second version of the DEIMS to develop
a database and website to host 16 forest plots
of Taiwan. The DEIMS expands Drupal for
instance with 6 custom content types for man-
aging ecological research data including:

1. person - allows the creation of a directory -
with contact info for researchers, etc;

2.dataSet - describs the basic information
about a dataset (title, abstract, etc.);

3. dataFileStructure - gives details about a da-
ta-containing spreadsheet or rendered view
(details of dataFileStructure are shown in
Table 1);

4.researchSite - gives details about a location
where research is conducted (latitude, etc);

Table 1. Detailed content of a dataset (data file structure) in each Ecological Metadata

Language (EML) document

Category Items

Sub-items

System Information Title, Dataset ID, Short Name, Abstract of dataset

Basic information
Data Source

Dataset

Personnel

Method

Temporal
Publication related

Physical Path File system, URL

Variables
Name, Label, Definition, Type
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5. variable - gives details about a variable used
in the research (a date, a code-set, etc.); and

6.researchProject - gives details about an um-
brella research project, if any.

Based on the above 6 types of content,
we then interviewed the 16 plots’ principle
investigators (PIs) to consult about the project
that they conducted in the past including re-
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search team members to collect any informa-
tion that they were willing to provide.

The result of this adaptation is shown
in Figure 2 and 3 which are the homepage
of these 16 plots with all 6 collaborative
agencies and details of the plot information
including the major researchers in differ-
ent regions of Taiwan. We also edited all 16
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Fig. 2. Homepage of 16 plots with all 6 collaborative agencies.
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286

plots” EML documents which describe all the
detailed information of the project including
the abstract, associated research project, data
file structure (Table 1), personnel involved
(owner of the data, contact, data manager, and
associated researchers), geotemproal infor-
mation, and methodology. General users can
access all these metadata without raw data. In
addition, 116 publications from 1990 to 2013
were collected and edited with the title, publi-
cation type, year of publication, journal name,
volume and paging, and keywords to allow
searching by suers (Fig. 4). In order to use
datasets of the plots, we also created a search
interface with tags or Chinese species name,
or by year of the census, or family of the spe-
cies. The search not only searches 1 plot but
also crosses all 16 plots. Totally, there are
960,000 estimated records for the 16 plots.
Since the data volume is large, we improved
the DEIMS by implementing the search en-
gine, Apache Solr, that enhances data discov-
erability (Fig. 5).

Lin et al.—Forest dynamics plot database

Results of testing of the DEIMS showed
that the DEIMS is a potential tool that allows
forest dynamics plot research to document
and distribute data using a common model.
The promising grassroots innovation and le-
veraging of existing open-source software can
benefit information management solutions
like forest dynamics plot research. Therefore,
we concluded that the DEIMS can be used as
an optimal system to manage quality forest
dynamics plot information. In addition, inte-
grating Solr, an open-source search engine,
into the DEIMS augments big data searches.
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