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ABSTRACT

In this paper, we summarize the research efforts undertaken by the

Louisiana Coastal Protection and Restoration Authority (CPRA)

during their 2023 Coastal Master Plan planning period, and the tools

created by the Pittsburgh Supercomputing Center (PSC) to support

them in their efforts. Specifically, we introduce the Master Plan

Data Viewer and explore how creating interactive accompaniments

for print material is a key element in the community’s goal of data

democratization. This proof of concept focused on creating an easy-

to-use geospatial data portal that would reduce barriers to entry,

tell the story of the master plan, and inform Louisiana residents of

the potential changes to their state’s coast.

CCS CONCEPTS

· Information systems→ Geographic information systems;

· Human-centered computing→ Geographic visualization;

Scientific visualization.
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1 INTRODUCTION

Coastal Louisiana is facing potentially devastating changes to the

coastline over the next 50 years. The Coastal Protection and Restora-

tion Authority (CPRA), a state agency in Louisiana, develops and

maintains a master plan to address these changes [1]. The plan

forecasts changes to the coastal environment over a 50-year time

horizon and proposes projects to mitigate impacts such as storm

surge-based flooding and loss of coastal habitats. The project con-

cepts are sourced from public solicitations, refined with stakeholder

input, and evaluated and selected using a series of computationally

intense models. CPRA received an allocation through the XSEDE

program (now ACCESS) to run the models on the Pittsburgh Super-

computing Center’s Bridges-2 system [5]. The outputs from these

models are both complex and critically important for the region’s

future.
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CPRA partnered with software engineers from the Pittsburgh Su-

percomputing Center and designers from the landscape architecture

firm SCAPE to develop interactive online software for visualizing

and presenting the model outputs and proposed projects. In this

paper we introduce the result of that collaboration: Louisiana’s 2023

Coastal Master Plan Data Viewer [2]. We outline the goals of the

project, the user experience, the technology that supports it, and the

ongoing and future efforts surrounding it. We believe this project

can serve as a template for future collaborative efforts to visualize

and present complex data from modeling on high performance

computing systems.

2 GOALS

Our work on the data viewer was guided by three key principles:

• Serve multiple audiences. The Master Plan Data Viewer

is used by state and federal leaders, members of the public,

academic researchers, and CPRA staff. It is used in public

meetings and presentations, as well as by individual users.

To serve these varied audiences and contexts, we tried to

balance configurability with ease of use. We also developed

multiple pathways for accessing the plan’s content tailored

to specific audiences.

• Take advantage of the medium. The digital format of

the data viewer offers opportunities to move beyond the

static content of the plan document. We used interactivity

to highlight relationships that would be difficult to discover

using print maps, and to encourage user to explore these

connections.

• Leverage open tools and formats. To reduce costs and

avoid vendor lock-in, we prioritized the use of open source

tools and geospatial data formats. Using these open source

tools, we were able to run data preparation pipelines on

Bridges-2 and serve map data in formats compatible with a

wide variety of GIS software.

3 USER EXPERIENCE

Based on these goals, we developed a user interface that offers

multiple content pathways and prioritizes interactivity.

3.1 Content Pathways

The Master Plan Data Viewer features two content pathways target-

ing different audiences. Users select a pathway from an introductory

screen and can change pathways at any time using controls at the

top of the viewer. While similar in substance, the pathways differ

in their presentation based on the needs of the audience.

The guided tour pathway provides a narrative overview for first-

time visitors unfamiliar with the plan and the data viewer, or for

use in presentations by CPRA staff. Through a series of slides, it
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6 FUTUREWORK

While work on the Master Plan Data Viewer ended in Decem-

ber 2022, PSC continues to partner with CPRA on visualizing and

sharing data from the master plan process. A data access portal,

currently under development, will provide researchers with more

detailed data and forecasts. The enhancements and features planned

for the data access portal include:

• Use compute resources for the tile generation pipelines.

The Master Plan Data Viewer includes approximately 150

map tilesets, which were generated on a virtual machine

running on Bridges-2. The data access portal is expected to

include more than 900 tilesets. We plan to run the tile gener-

ation pipelines in parallel by directly leveraging Bridges-2

compute resources.

• Provide access to time series data. The data access portal

will allow users to view and download time series datasets.

We plan to develop a REST API to serve the time series data

from a database.

• Allow selection of multiple geographies. Users of the

data access portal will be able to select multiple geographies

of interest, including hydro compartments and ecoregions.

We plan to develop JavaScript code to combine data for the

selected geographies in the user’s browser.

Beyond the development of the data access portal, possible future

improvements include integrating the map tile generation into

the model output post-processing pipeline, and adding mapping

capabilities to the existing quality assurance portal, which is used

by CPRA staff to review model outputs.

7 CONCLUSION

The CPRAMaster Plan Data Viewer project demonstrates a collabo-

rative approach to visualizing and presenting complex results from

models run on high performance computing resources. It highlights

some of the key questions and considerations inherent in designing

interactive visualizations:

• Audience:Who are the audiences for the visualization?

• User experience:What entry points and pathways are ap-

propriate for the audiences based on their current knowl-

edge? What types of interactivity are most helpful?

• Architecture: Can elements of the visualization be preren-

dered to increase performance? Can open source tools and

libraries be leveraged?

• Evaluation:What types of usage data are available? Are the

planned entry points and pathways being used as intended?

Our experience with the CPRA Master Plan Data Viewer shows

that attention to user experience considerations is key to sharing sci-

entific data with diverse audiences. It also shows how open source

tools and frameworks can be combined to create a simple software

architecture with good performance and low ongoing maintenance

costs. We believe this effort can serve as a model for future efforts

to broaden the reach of high performance computing beyond the

scientific community to engage directly with policymakers and the

public.
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