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Executive Summary

The following report outlines the method and criteria for Comparative Evaluation of
GLANSIS, as well as our findings and recommendations. Five comparative products
were chosen for comparison with GLANSIS based on Criteria for Selecting
Comparators. Those comparators were sorted into Tier 1, Tier2, and Niche
competitors based on Goodman’s Taxonomy. We analyzed each comparator based on
our key criteria, Criteria to Compare Comparators.

From our Comparative Evaluation, GLANSIS is one of the biggest database systems
for searching aquatic nonindigenous species and providing valuable resources.
However, it falls short in some areas regarding functions and design. First, it does
not provide a simple searching process on the website. GLANSIS could benefit from
providing an intuitive searching bar on the top of the website. Secondly, GLANSIS
could improve the UX by redesigning the navigation modules on the main body to
make it more functional.



Introduction

Great Lakes Aquatic Nonindigenous Species Information System (GLANSIS) is a
database that contains information relating to aquatic invasive species in the Great
Lakes area. The website also has tools such as profiles, map explorer, risk
clearinghouse and references. The team at GLANSIS now wants to move beyond the
higher level analysis and focus on targeted user bases and particular features. For
this reason our team is conducting a study focused on educators that use GLANSIS
for literary purposes.

Primary User Groups
e Researchers
e Local/State Managers
e Educators

Project Goal
e Serving as a one-stop-shop serving all citizens of the Great Lakes region who
need information on aquatic nonindigenous species.
e Building an 'educator hub' for undergraduate education.

Research Goals and Questions

We conducted a comparative analysis in order to gain a better insight on what our
focused users might be using as an alternative to GLANSIS, as well as improving the
features and capabilities of GLANSIS based on this insight.

The research questions that guided our study:
1. What are the most used features of the comparators?

2. How do other competitors allow users to search information?
3. How do these competitors present their information?



Methods

Criteria for Selecting Comparators

For our comparators, our team strived to find databases about invasive species that
reach similar audiences as GLANSIS. In addition, it was ideal to find databases that
compile data and reports from several sources, just as GLANSIS does for its
database. To accomplish this, our team went to the GLANSIS database to find
additional resources. Through the website, we found partners that they work with to
compile their database (see Figure 1). After exploring partner resources, we chose
four comparators offering similar services to varied audiences. In addition, we chose
a fifth comparator that is not specific to invasive species but is a database that
compiles information from various sources.
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Additional GLANSIS Partner Resources

Please note: some of the links presented below are external to NOAA-GLERL
+ Regional and National Partner Agencies and Programs

o National Invasive Species Council

o National ANS Task Force

o Great Lakes Panel on Aquatic Nuisance Species

o International Association for Great Lakes Research

o National Invasive Species Information Center

o Great Lakes Restoration Initiative -- database of GLRI Funded Projects

o The Great Lakes-St. Lawrence Research Inventory -- a bi-national directory of projects funded to meet the goals of the Great Lakes Water Quality Agreement
NOAA AIS Programs in the Great Lakes Region

o Great Lakes Commission Invasive Species Advocacy.

o Great Lakes St. Lawrence Governors and Premiers

o Center for Invasive Species and Ecosystem Health (invasives.org)

o Wisconsin First Detector Network

« GLERL Research and Outreach

o Asian Carp Studies at GLERL and CIGLR — Species Profile
o How Would and Asian Carp Invasion Affect Fish in Lake Erie? — infographic
o Invasive Mussels and the Productivity_of Lake Michigan — infographic

« Great Lakes Food Web Fact Sheets

Lake Michigan Food Web
o Lake Huron Food Web

Figure 1. GLANSIS’s Partner Resources page [4].

Selected Comparators

Because GLANSIS is a nonprofit organization, our team utilized Goodman’s
taxonomy for the comparative evaluation. Goodman’s taxonomy utilizes tiers to
profile comparators [2]. We selected five comparators as our comparators and
sorted them in table 1.



e Database system
focusing on invasive
species.

e Primary user targets
are researchers and
educators.

NAS
NEMESIS
GISD

Tier 1

e Database system
focusing on invasive

Tier 2 species.

e Coverage of the
different areas.

iMapInvasives

e Database system.

e Providing various

Niche information beyond
invasive species.

e Different target users.

University of Michigan’s Library

Table 1. Selected comparators.

The first comparator is the Nonindigenous Aquatic Species (NAS). NAS is a tier 1
comparator because it directly competes with the information available on GLANSIS.
NAS is an invasive species database that has information on a national scale.
GLANSIS pulls information directly from NAS, but adds location-specific information
for the Great Lakes area. This comparator will be helpful to analyze, as the target
audience can directly overlap for both GLANSIS and NAS.

The second comparator is the National Exotic Marine and Estuarine Species
Information System (NEMESIS). NEMESIS is a tier 1 comparator because it focuses
on gathering data regarding invasive species on a national level, similar to NAS. The
target audience for both NEMESIS and GLANSIS can also directly overlap, as both
provide information on invasive species for a given area.

The third comparator is the Global Invasive Species Database (GISD). GISD is a tier
1 comparator because it also directly competes with the information available on
GLANSIS, focusing on invasive species on a global scale. The target audience for both
NEMESIS and GLANSIS can directly overlap, depending on the user’s location or area
of interest.

The fourth comparator is the iMaplnvasives. iMapInvasives is a tier 2 comparator
because it has similar information to GLANSIS regarding invasive species, but
focuses on Arizona, Maine, Oregon, New York, Pennsylvania, and Saskatchewan in
Canada. GLANSIS specifically focuses on invasive species in the Great Lakes region,
which partially overlaps with iMapInvasive’s audience (New York and Pennsylvania).



https://nas.er.usgs.gov/
https://invasions.si.edu/nemesis/
http://www.iucngisd.org/gisd/
https://www.imapinvasives.org/
https://www.lib.umich.edu/
https://nas.er.usgs.gov/
https://invasions.si.edu/nemesis/
https://invasions.si.edu/nemesis/
http://www.iucngisd.org/gisd/
https://www.imapinvasives.org/

The fifth and final comparator is the University of Michigan’s library. Online U of
M’s library is a niche comparator. Users can look up information on invasive species
in any region on this database. However, the target audience is specifically students,
faculty, and staff at the U of M. It also offers various resources on subjects beyond
invasive species. This database can offer insights into how to structure
information-based databases.

Criteria to Compare Comparators
We have four main criteria that we are looking at for the comparative evaluation,
shown in Table 2.

Criteria Details
Search Function e Learning curve for new users
e Difficulty of use after learning how to use it
e Detailed search criteria functionality
e Map search functionality
Content of Search Results e Amount and relevancy of information
e C(redibility
Contribute Function e Learning curve for new users

e Difficulty of use after learning how to use it

User Interface e homepage guidance
e Readability

Table 2. Main criteria and details.


https://www.lib.umich.edu/

Findings and Recommendations

Summary of Results
The summary of the comparative evaluation results can be seen below in Table 3.

o iMa .
Criteria NAS NEMESIS GISD 'p UofM Library
Invasives
Search function
is simple to use :::2:}3:1)‘35 of
and understand. | Search function functions: Understandable
Overwhelming Only simple is easy to R ’ format for
location search .
for new users. searches understand. using a map and simple and
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Search search criteria. advanced search has a aldvanced, search
. . . filtered search. .
Function | Animated map search format that is functions. No
- - Both easy to use .
that shows functionality. easy for new map function
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target species Includes users to use. No . . | available for
o T - Map interfaceis | . .
over timeline. distribution map function . invasive
i well-designed ]
map and available. species.
occurrence map to see relevant
for each species. info.
Species pages
are well- Species pages Great keyword
Detailed organized and atl")e ver pag Species page association for
. i easy to read. . y available, but simple search.
information on K detailed and .
Content of specles page Inclusion of well- not many Organizes
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Results references that . Numerous g
show credibili credible. Not references to quantity of Scholarly
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given simple ' of info.
search.
Located on Email manager Informal
Contribute | home page. , directly to ) .
. e Not available. : reporting of Not available.
Function Form-filling is contribute info
intuitive. data/reports. ’
Search not Easy to use. Dynamic
visible on home Well-desiened Search function | Search categories and
page. Species and orga rﬁze d is very obvious | functions resources allow
User profile cont'ams Easy to digest on home page. visible on home | for c.easyt
Interface overwhelming lar Lacks proper page. navigation and
X ge amounts ) oo . s
amounts of info, of information visualization to | Interactive readability
which makes * | increase maps allow for | throughout the
readability low. readability. website.

Table 3. Detailed comparative evaluation table.




Key Findings

NAS: NAS covers invasive species and related reports records all over the country,
but it is relatively hard to use (see Figure 2). For every single species profile, NAS
utilizes numerous references to ensure information accuracy. The animated map
shows the target species spreading across the country along a timeline. Once users
get into the detailed species information page or the report page, the information
provided by the NAS database will not disappoint researchers. However, the Ul of
the NAS database website is relatively bad. The homepage does not have any search
area to do a quick search, so users should find out how to get to the search page to
start searching. The search page link and the text/style of the navigation bar are not
noticeable on the homepage, making it difficult for new users to find these
functionalities. After entering the search page, there are numerous detailed search
tools, which can make new users confused. Though the species profile provides
detailed information for a single species, the page organization is very rough, which
makes the readability of the page low. The contribute function is better compared to
the search function since it is obvious on the navigation bar, and form-filling is
intuitive. The NAS database focuses on invasive species on a national scale.

ZUSGS

science for a changing world

NAS - Nonindigenous Aquatic Species

Home Alert System Database & Queries Taxa Information Report a Sighting  Screening Tool (SEINeD)

- " : " : NAS P Updat:
Welcome to the Nonindigenous Aquatic Species (NAS) information resource rogram Jpdates

for the United States Geological Survey. Located at Gainesville, Florida, this 6/10/2021

site has been established as a central repository for spatially referenced Welcome Kristen Reaver
biogeographic accounts of introduced aquatic species. The program provides

scientific reports, online/realtime queries, spatial data sets, distribution 5/17/2021

maps, and general information. The data are made available for use by Launch of the NAS Impact Tables
biologists, interagency groups, and the general public. The geographical 2/23/2021
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Search for NAS records via our custom spatial query map

Invertebrates

Bryozoans Coelenterates Crustaceans

Vertebrates

== ]
R

- ..
Amphibians Fishes Marine Fishes Mammals Reptiles

Plants

NN

Figure 2. NAS homepage [5].



NEMESIS: NEMESIS is a well-designed database on searching marine and estuarine
species (see Figure 3). It focuses on both invasive species and species introduction in
different regions. The Ul looks well organized, so even new users can easily start
searching through the search form located on the top right corner on the homepage.
However, unlike other similar databases, NEMESIS does not provide any advanced
search functionality, so the only search that users can do is the simple search. For
every single species, the profile page is well categorized, and references are enough
to ensure the information accuracy. The distribution map and occurrence map for
each species are separated to show the species distribution and the invasion event,
which is a good design for visually showing the species invasion. Though the species
profile has good credits, NEMESIS seems to have less information compared to
GLANSIS database. In the comparison process, a random species was picked to do an
information search on both databases. The result shows GLANSIS has over 50
records while NEMESIS records none. The distribution maps are similar, so it is
rational to assume that the NEMESIS database lacks a reporting function. In fact,
NEMESIS has no reporting or distribution function on the website.

Welcome to NEMESIS!

Welcome to the Smithsonian Environmental Research Center's National Estuarine and Marine Exotic Species Information System (NEMESIS). Here you
will find information on marine and estuarine invertebrates and algae introduced to the United States.

Learn more »

About the Data Species Profiles Daily Invader

Species records include data on NEMESIS includes detailed
invasions history, distribution, information on about 500 species
ecology, impact, and more. These  of marine and estuarine of

data were gathered from published invertebrates and algae introduced
literature and targeted surveys. All to the United States. Each record
records have undergone expert contains information on taxonomy,
review, unless otherwise noted. distribution, ecology, and impacts,

as well as references.

View details »
View details »

Figure 3. NEMESIS homepage [7].



GISD: GISD records alien or invasive species all over the world. The overall
impression of the website is easy to use, but lack of visualization to increase
readability (see Figure 4). The homepage of GISD is simple but functional because of
the big obvious search bar and the navigation bar. However, the search function is
the only function of GISD, and the links on the navigation bar are different
paragraphs of “about us” in common. The advanced search function provides many
different criterias for users to make complicated searches, and it does not require
users to do any keyboard input because it’s basically a category filter, so no typo
issues will interfere with the searching results. The species profile page gives out a
very detailed article recording different information about the species, including
distribution, impact, and invasion management, and all of them are well categorized.
References quantity is enough to ensure the credits of the information in the
database. The distribution page records the species distribution in text paragraphs,
and records in different areas are categorized by region, but unlike GLANSIS, GISD
has no map to show the distribution information visually. The only contributing
function that GISD provides is to email the manager directly, which is not efficient
compared to GLANSIS.

GLOBAL INVASIVE SPECIES DATABASE

100 OF
HOME  BOUTTHEGISD  HOWTOUSE  CONTACTS @ THEWORST
.

Results of your query will be returned by species 0

Oryctolagus cuniculus Imperata cylindrica Abelmoschus moschatus

Figure 4. GISD homepage [1].



iMaplnvasives: iMaplnvasives is an interactive web application which shows
invasion records on an interactive map (see Figure 5). iMaplnvasives only has
records of very limited areas, which does not have a big overlay with the Great Lakes
area. The map has two separated searching options. The first one is located on the
top left corner of the map, which is a location-based map search. The second one is
located on the top right corner called “Filter Records”. It’s like an advanced search so
users can find invasion records under specific criterias. The map interface is well
designed, so it's easy to see how many invasion records and where the invasion
happens on the map very clearly. However, it’s hard to access every single record
through the map directly. Users need to enlarge the map to see every single record
on the map so they can click the record to check the report. If users click on the
hexagon area on the map, iMapInvasives will only show how many records are found
in that area. iMapInvasives provides a species profile search function called
Jurisdiction Species List, but the detailed information of the species is very limited.
However, it provides a link to the NAS species profile page as an external info page.
To contribute information on invasive species, the website has a “Report an Invasive
Species” button that allows users to create an account/log-in to their account and
informally report an invasive species in a particular area.

R 1
(1
|

Participating Jurisdictions: AZ ME NY OR PA SK

Help and Resources Action! Contact Us

iMaplnvasives is an online, GIS-based data management system used to assist community scientists & natural
resource professionals working to protect our natural resources from the threat of invasive species.

Intro to iMap Story Map

View our Story Map for an overview of everything iMap has to offer, from viewing distributions to mobile tools, email alerts, and more.

Figure 5. iMaplnvasives homepage [3].



University of Michigan Library: The University of Michigan (U of M) Library
website provides online library services for everyone, but only U of M staff and
students can access full contents of any articles or books in the database. The search
function is on the most obvious position of the homepage, and the search result is
well categorized for users to find out the target information. The navigation bar
includes all different services that the U of M library provides, which is different
from its comparators. On the right side of the navigation bar, a quick search function
is provided. The quick search response with the user's typing simultaneously, and
shows brief results in a dynamic list. This function helps users search with fuzzy
keywords to correct the search terms multiple times in a short amount of time. No
distribution function is available, which is understandable for a library website.

UNIVERSITY OF MICHIGAN LIBRARY EXPLORE v

|LIBRARY © LOCATIONS AND HOURS @ INFORMATION FOR [JASK A LIBRARIAN & GIVE & ACCOUNT

‘ Q Search this site ‘

\i‘ I I LA80, l';\[l:‘l‘"f"‘ ‘ \%} |
I ! I i‘ﬁ‘l’ l‘]J\ v“)‘d 4 }Hi_ 1. ‘
—..;-! .

I
§ What can we help you find?

Find, Borrow, Request  Visit and Study ~ Research and Scholarship  Collections  About Us
-

Search our catalog, articles, and more

[

19th-Century Black Organizing

Masks required in library buildings

Please wear a mask that covers your mouth and nose at all times and only
remove it to actively eat or drink

Popular databases Plan your visit
M Askalibrarian A

Figure 6. University of Michigan Library homepage [6].



Recommendations

We suggest putting a simple search function on GLANSIS’s homepage. The basic
requirement for many users of a database is to search for a specific query, so it is
reasonable to put the most-used function on the homepage to improve efficiency.
Most of the competitors above have a search bar on their homepage, so we assume
that’s a mature design for a database website. We suggest developing a simple
species search function based on the current species list generator to help new users
properly utilize GLANSIS faster. Based on the comparators, we found that it is more
intuitive to start a search by a simple search bar like Google, and it’s helpful for new
users to learn how to use more complicated search functions. And sometimes even
experienced users want to do some simple search by just typing in some keywords
and hitting the search button.

Other than a search bar on the homepage, the navigation modules on the main body
can be redesigned to make the homepage more functional. The navigation bar can be
more obvious so the main body of the homepage can be used to put other useful
information like usage introduction. The species profile page can be categorized to
increase the readability. A good example here is the species profile page of NEMESIS
or GISD.

Discussion

We conducted Comparative Evaluation for five comparators. While this evaluation
offered us an insight of what other alternatives are available against GLANSIS and
what can be improved regarding the features and design aspects, there were several
limitations in the process.

The specified and narrow target users of GLANSIS prevented us from discovering
diverse competitors for the comparative analysis. We referred to the contributors of
GLANSIS for the comparators. Finding more comparators and analyzing in diverse
directions would have provided us deeper insights and viewpoints. In addition, it
was not easy to pinpoint the importance of each feature on the website since we
have a limited background for invasive species and a database system. The website
is designed to target professional researchers and educators.

In our heuristic evaluation and usability testing, we will conduct deeper analysis on
GLANSIS’s current features and design. We hope to get a holistic and more
professional view of improving the system from primary users of the website.

Conclusion

In this comparative evaluation, we have compared five different comparators for
getting deeper insights and better understanding the possible improvement for the
GLANSIS system. By conducting this evaluation, we were able to get to know how



important it is to present a vast amount of information in an efficient way. In
addition, compared to its comparators, GLANSIS website does not have an intuitive
searching function and interface for the users. Therefore, our team recommends
redesigning the search function and Ul for efficiency.
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Appendices

Appendix 1. Comparative Matrix
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Simple Search
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Search
Quick Search
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Result Page
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Appendix 2. 2x2 Graph that Shows Readability and Information
Quantity/Quality for All Comparators
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