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1. Channel Islands National Park Data Management Goals

Channel Islands National Park was established “to protect the nationally significant natural, scenic,
wildlife, marine ecological..and scientific values of the Channel Islands in the State of California...” The
design and implementation of adequate management strategies to insure such resource protection requires
information on ecosystem elements and processes. With access to information on long-term resource
condition and trend, managers will be more able to determine the effects of human activities on park
resources, and can then prescribe and implement appropriate mitigative measures.

The National Park Service has a strong nationwide commitment to long-term inventory and monitoring of
the natural resources under its stewardship. In addition, Channel Islands National Park (CHIS) has a
specific legislative mandate to conduct resource inventory and monitoring. The enabling legislation for
CHIS required development of an “an inventory of all terrestrial and marine species, indicating their
population dynamics, and probable trends as to future numbers and welfare” with biennial reports to
Congress which include “recommendations as to what actions should be considered for adoption to better
protect the natural resources of the park.”

Because of the unique mandate, Channel Islands National Park has much better knowledge of its natural
resources than do most National Park Service units. A recent survey of the status of natural resource
databases in the National Park Service Western Region (Stohlgren and Quinn 1991) found that Channel
Islands National Park had the most complete inventory of all parks in the region. Nonetheless, the park
does not meet the minimum level of baseline information as defined in NPS-75, Natural Resources
Inventory and Monitoring Guideline (National Park Service 1992).

The purpose of this data management plan is to use recent developments in database-independent
applications (see Appenidx A: ODBC - Database Independent Applications) and integrated applications
running in the Microsoft Windows environment to accomplish the following CHIS data management
goals and objectives:

e Facilitate the annual process by which data from monitoring programs is stored, analyzed,
summarized, and presented in annual report form.

e Provide for seamless (automatic) transfer of data from database to statistical packages for analysis, to
spreadsheet/graphic packages for graphical display, to summary tables for inclusion in annual reports.

e  Allow for easy production of ad hoc reports.

o Facilitate periodic trend analysis of data from the monitoring program, allowing enough flexibility for
future analysis by as yet undetermined methods.

e Provide for trend analysis of data over temporal and spatial scales, allowing comparisons between
locations, years, etc.

+ Allow researchers the ability to perform diverse types of statistical analysis for both research and
resource management programs

e Provide for cross-referencing of data by location, time, species, etc., in standardized format, for
linkage to other datasets.

e Provide for linkage to GIS.

e Provide for long-term secure storage of datafiles.



This plan will not disrupt the existing data entry, quality control, and data analysis procedures which have
served Channel Islands National Park so well. It will instead focus on increasing the level of automation
available for routine reporting tasks, and improving access to resource monitoring data for trend analysis,
research, and resource management. Table 1 summarizes the natural resource monitoring programs in
terms of age, database format, and analytical software used:

Table 1: CHIS Monitoring Programs

Resource Data Since DataBase Format Existing Software
Pinnipeds 1984(quar) National Marine Fisheries Services

Seabirds 1985 dBase III + SPSS

Rocky Intertidal 1982 dBase III + SPSS/PC+
Communities

Kelp Forest 1982 dBase III + (lots of data) SPSS

Terrestrial Vertebrates | 1988 dBase III dBase III & Capture
Land Birds 1988(yearly) dBase III Statistical
Terrestrial Vegetation 1988 ASCII Files Transect(Basic)
Fisheries Harvest California Dept. Fish & Game imprecise data

Park Visitors 1982

Weather Automated Weather Stations

Terrestrial dBase III dBase III
Invertebrates

Beach Debris 1988 Nova Univ. (Dr. Cole) Lotus or Excel
Water Quality 1993 (biweekly)




2. Overview - Channel Islands Data Management Plan

The primary goal of this plan is to simplify and automate access to the data in the Channel Islands
resource monitoring databases. The implementation of this plan will proceed incrementally, with
minimal disruption to existing data collection, analysis, and reporting procedures. The three phases of
this plan are outlined in Table 2. This section provides an overview of each phase, with particular
emphasis on Phase 1.

Phase | Description Goals Cost

1 Customize Windows Environment | Reports & Research S65K

11 Convert Databases/GIS Support Trend Analysis & Research | To be determined
111 Client/Server Support Secure Data Storage To be determined

Table 2: Data Management Plan Phases

2.1 Phase | - Customize Windows Environment

Access to CHIS data files will be customized to seamlessly assist in annual report generation, statistical
and trend analysis, and data extraction for research purposes. The customizations will work with existing
Channel Islands Resource Monitoring databases, but will not be dependent upon a particular database
platform (dBase, FoxPro, etc.). All existing data entry and analysis techniques will still be useable.
Windows applications will be easier to use to retrieve data for reports and analysis. This report
demonstrates the integrated applications in Microsoft Office 4.2. Customizing the Windows environment
for CHIS involves the 5 tasks listed below:

e EcoAnalysis will setup a graphical query interface to existing Channel Islands databases. The
databases will be accessible by multiple users concurrently. Data retrieved with the query interface
will be accessible by all Windows applications.

e Asa pilot project EcoAnalysis will customize access to all Kelp Forest data files for annual report
preparation, trend analysis, and data entry.

e EcoAnalysis will customize access to all other CHIS resource monitoring data files for annual report
preparation, trend analysis , and data entry.

e EcoAnalysis will provide a generalized query interface (CHIS-Query) to support research queries and
trend analysis with all CHIS resource monitoring data.

e This data management plan will be updated. A database platform (dBase for Windows, FoxPro 2.6,
Microsoft Access 2.0, etc.) will be recommended. If it is appropriate to convert existing databases to
the new platform, data entry and analysis programs to be updated/replaced will be prioritized.
Additional statistical analysis tools will be recommended for customization in the Windows
environment. Tasks to add a GIS interface to CHIS-Query will be defined.

The first task in customizing the Windows environment is by far the most dramatic. Once they are
defined as datasources in Windows, the existing dBase I1I files will appear to be a relational database
which can be accessed with Structured Query Language (SQL) statements. This means that any
conceivable request for data can be satisfied without writing or modifying any dBase or SPSS code. Asa
result, this task provides the foundation for addressing all of the goals and objectives listed in section 1. It
specifically allows researchers to perform diverse types of statistical analysis for both research and
resource management programs, and provides for cross-referencing of data by location, time, species, etc.,
in standardized format. It also facilitates periodic trend analysis of data from the monitoring program,
allowing enough flexibility for future analysis by as yet undetermined methods and provides for trend
analysis of data over temporal and spatial scales, allowing comparisons between locations, years, etc..



To define CHIS natural resource databases in the Windows environment, EcoAnalysis will set up the
existing dBase 111 files as a datasource (refer to Appendix A: ODBC - Application Independent Databases)
in a centralized network directory. Once this is accomplished a variety of Windows applications can
readily be used to access the datasource. One of the most powerful and yet intuitive graphical datasource
access tools is Microsoft Query (MS-Query). This is an application which is included with Microsoft
Excel 5.0 for Windows. MS-Query will retrieve and organize data from a variety of sources, including
those in the following formats: Microsoft Excel, Microsoft FoxPro, Microsoft Access, Paradox, dBase,
Microsoft SQL Server, ORACLE Server, text, and Btrieve. The existence of database-independent
applications (all ow which support dBase) running under Windows has several significant impacts on this
CHIS data management plan. The first has already been mentioned, the existing CHIS dBase files can be
used as a relational datasource. It also provides a much more orderly and less expensive growth path for
accomplishing the goals and objectives of this data management plan. The tasks in this phase present an
orderly progression because all CHIS data entry and analysis procedures can still be used. All
customizations will be implemented with database independence in mind. If it is later decided to move to
a different desktop database or client server platform, all customizations performed during Phase I will
still work.

The existing procedure for preparing kelp forest quadrat data for analysis starts with a dBase III session to
erase all the records in QUADYEAR.DBF and then appending data for the years to analyze. The
resulting dBase III file can then be run with an SPSS/PC+ program to compute means and standard
deviations, and output summary reports for each location by species. This procedure is highly labor
intensive, and does not lend itself to analysis for selected locations, species, etc. .

Contrast this with using MS-Query to retrieve the data (automating the analysis and report generation is
shown in Figure 5 on page 8). An example of a query on the kelp forest quadrat file with MS-Query is
shown in Figure 1. In addmon to the usual menu selectmns and toolbar buttons the - query wmdow has
three parts. The upper R : g
portion titled Queryl is Edit
the table pane. The ool
center portion is the :
criteria pane, and the

Eile

ylew FormalTahle Criteria BCCO!dS ﬂ'ndow Help

bottom portion is the data -

pane. The upper table BOT_DEPTH CLASS
pane shows the tables ncsoLiio COM_NAME
being queried, their data LATITUDE SPEQIES
fields, and any links LOCATION TECHNIQUE
between the fields of the i -

tables. The table in the

middle is the QUADRAT

dBase III file. The tables

on the right and left

contain information

about each of the sites at ‘San M
which kelp forest quadrat ;3 Mol
data is collected, and
about each of the species
for which data is . .
collected. This Figure 1: Querying Kelp Quadrat Data

information is not

currently in any of the dBase III files used for kelp forest monitoring. A portion of it can be found in the
data base conversion programs written in SPSS. The location table on the left will have 16 records, one
for each kelp forest monitoring site. By linking the location field in the QUADRAT table to the
corresponding location field in the LOCATION table, all of the information specific to each location is




associated with each record in the QUADRAT table. This makes it possible to retrieve quadrat data for an
island, for a depth range, for a latitude and longitude, etc. It also translates the encoded location value
into a variety of more meaningful island names, site abbreviations, etc. for use in tables, charts, and
reports. Similarly the species table on the right will have several hundred records, one for each species.
This information can be used for both retrieving data by species or to add meaning to reports. The criteria
pane (in the center) allows selected data to be retrieve. In this example QUADRAT data for the year 93
and location 1 or 2 is being retrieved. The data retrieved is shown in the data pane (bottom). It consists
of data retrieved from all three tables. The YEAR, QUADRAT, and COUNT columns contain data from
the QUADRAT table. The ISLAND and SITE columns contain data from the LOCATION table, and the
COM_NAME column contains data from the SPECIES table.

The full structure and some of the data in the LOCATION and SPECIES tables is shown in Figure 2 and

Figure 2: Kelp Location List

Figure 3.

This example illustrates why this first task of defining CHIS data files as a Windows datasource is so
critical. It will immediately enable users to retrieve data for a much wider variety of needs without
resorting to using dBase III commands. The data can then be moved into a wide variety of Windows
applications for analysis and reporting, rather than being limited to using an existing SPSS+ program or
having to write a new SPSS+ program.



The power of an easy to use graphical interface is evident from the complexity of the SQL statement
which MS-Query generates to perform the Kelp Forest quadrat query in Figure 1 above. The only
keystrokes which were entered for

the query were to typein the year
(93) and the locations (1 or 2).
Everything else was set up by
SELECT CDM‘HAHY%AF;:;drat:QUI:DLQ:? :’.33'.:.'35{;51 T making selection from lists of valid
FROM c:\channef\location.dbf location, c:\channel\quadrat.dbf names or by dragging and dropping
WHERE mtg\&mlmﬁounnn AND field names (holding the mouse
xfmgi?fgc‘;mg-gﬁﬁﬁ ﬁg&ﬁgﬁ:‘éﬁ““"m button down over a field name in
the table pane and then moving the
mouse with the button down to
5 &8 d  select that field name in the critera
or data pane). The generated SQL
Figure 4: SQL Statement for Quadrat Query statement is shown in Figure 4.
Unfortunately the MS-Query

interface can be quite intimidating to users who are not familiar with relational data base and SQL
concepts. A thorough knowledge of the relationships between tables and allowable value for all fields is
also required to make full use of the MS-Query capabilities. The purpose of the remaining tasks in Phase
I will be to automate and simplify this somewhat intimidating but very powerful interface.

After the initial task of defining CHIS data files as Windows datasources environment is completed, the
emphasis of this data management plan is to simplify and automate access to the CHIS datasources.
EcoAnalysis will implement user friendly interfaces for generalized access to the CHIS datasourcc and

also to seamlessly integrate Bl i Micrasoft Word - Dacument2.::::: B
the CHIS data files for %] File Edlt View |nsert Format Tools Tgble
annual report generation. :ClI.J KelpForest.
EcoAnalysis will customize °'°5T'°
ation Table
CHISI datla accessto Appendix A (all tables)
seamlessly transfer data into Appendix B (draft]
Microsoft Word 6 and New Table
Microsoft Excel 5 for

graphical display and for b
inclusion into summary -
tables for annual reports. As
a pilot project to demonstrate
the feasibility and benefits of
this approach, one of the
monitoring programs will be
selected for complete
customization. The kelp
forest monitoring program
has the largest amount of

data and much of the annual
report can be automated. Figure 5: Kelp Forest Custom Menu in Word
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Based on the results of the

pilot project, the remaining CHIS monitoring programs will be customized. Figure 5 indicates a custom
menu item, KelpForest, which will be added to Word for use in producing the kelp forest annual report.
The species table and station table menu items will generate summaries of the LOCATION and SPECIES
tables discussed above. The Appendix A menu item will generate all of the tables in Appendix A of the
Kelp Forest Annual Report. This appendix was more than one-half of the 1991 annual report. The data
for the year will be retrieved, analyzed, formatted, and automatically inserted into the annual report with
this menu item. Appendix B of the annual report contains extra information not included in the kelp



forest data files. The Appendix B menu item will generate a draft version of this table, to which the
additional information can then be added.

The lessons learned and experience gained in customizing kelp forest data access during the pilot project
task will be used to perform the next task, customizing data access for each monitoring program. The
pilot project approach will allow EcoAnalysis to thoroughly develop and test customization techinques for
one monitoring program, and then use the experience gained to quickly customize the remaining
programs. It will also allow Channel Islands user feedback to ensure that the customizations actually
improve the productivity of Channel Islands personnel. In addition to customizing each monitoring
program, EcoAnalysis will perform an additional task to provide a flexible, easily usable general purpose
query interface. This will allow data from all monitoring programs to be retrieved for trend analysis,
reasearch, and resource management.

One possible design for a generalized query interface specific to the CHIS data files is indicated in Figure
6 and Figure 7. Generalized queries will be supported with this interface. Data from one or more
monitoring programs can be retrieved (Figure 6). Data from one or more locations can be retrieved
(Figure 7). Data for specific species, and for specific time frames can also be retrieve. Combinations of

% - Channel Islands Query - Monitoring Programs ' B3 Eg;
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Select one of more monitoring programs: M ESELUR Help
Anacapa - East
Pinnipeds i
Seabirds Anacapa - West

HEREEYETEIF R Invertebrate Sampling Sites
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Land Birds X Santa Rosa Rocky Intertidal Monitoring Sites
Terrestrial Vegetation Seabird Nest Sites
Fisheries Harvest N Mg N
Park Visitors Vegetation Monitoring Transect Sites

Weather

Terrestrial Invertebrates
Beach Debris

Water Quality

Figure 6: Monitoring Program Dialog Figure 7: Islands/Stations/Sites Dialog

programs, locations, species, and time periods can also be specified. The goal of this customized query
interface is to provide all the power of MS-Query in retrieving data, but without the need to know SQL
concepts, CHIS datasource table name, links between tables, field names or field values. The detailed
knowledge required when using MS-Query will be built into this interface. The software behind this
interface will provide the names of all the data tables, the links between the data tables, the names of the
fields in each data table, and the possible values for the data fields. This will allow researchers to perform
diverse types of statistical analysis for both research and resource management programs, and provide
cross-referencing of data by location, time, species, etc. in standardized format.

2.2 Phase ll - Convert Databases/GIS Component

Phase II will carry out the recommendations about database conversion made in the last task of Phase I.
This will allow such issues as CHIS network performance and developments in available dBase
compatible database platforms to be considered.

¢ EcoAnalysis will convert existing databases, data entry, and data analysis programs as required to the
recommended database platform.
e EcoAnalysis will customize selected statistical analysis tools to work directly with CHIS datasources.



» EcoAnalysis will implement a GIS component and add a geographical interface to CI-Query

e EcoAnalysis will update the data management plan to evaluate the benefits and costs of moving into a
client/server environment. If appropriate, a particular client/server platform will be recommended.
Alternative medias (CD-ROM, hypertext, etc.) for distributing research and monitoring results will be
investigated and recommended..

2.3 Phase lll - Move to Client/Server

The primary reason to move to a client/server environment is performance. As the volume of CHIS
resource monitoring data increases and access to the data increases, poor network performance may
become an issue. Since all of the tasks perfomed in Phase I and Phase II have been directed at database
independence, moving to a client/server environment will be relatively easy. The cost of client/server
software and hardware has been steadily decreasing. Performance which used to cost $150,000 to
$200,000 just 2 to 3 years ago can now be obtained for $10,000 to $20,000. If moving to a clint/server
environment becomes necessary, EcoAnalysis will assist in converting all Channel Islands databases to
the selected client/server platform
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