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73. Modeling the Effects of Carbon Dioxide in the Atmosphere and Ocean around Willapa
Bay
David Giron New Jersey City University
Cruz Flores Vazquez New Jersey City University
Advisor(s): Zhixiong Chen, Yi Ding, New Jersey City University
The topics of research are the effects of carbon dioxide (CO2) emissions in the atmosphere and ocean near Willapa Bay,
Washington. The Diffusion-Advection Partial Differential Equation and MATLAB were used to study the diffusion of
carbon dioxide in the atmosphere descending into the ocean and coming up from upwellings from below the surface
of the ocean. Upon studying the diffusion of carbon dioxide, we also discussed its effect on the waters pH levels, effect
on marine life, and the effect it has on the shellfish market.

74. Modified Galerkin Method for the Wiener-Hopf Integral Equation for a Semi-Inverted
Cassini
Matthew D’Amico Roger Williams University
Advisor(s): Yajni Warnapala, Roger Williams University
In determining the location of wreckage pieces like that of an airplane crash, smaller parts of the wreckage, such as
wheels, may be more likely to remain intact. Solutions of the Wiener-Hopf Integral Equation via scattering theory can
be used to determine the location of underwater spherical objects. Analytical solutions for deep-water spherical objects
like airplane wheels do not exist. When the Kernel of the integral equation is weakly singular, accurate numerical
integration techniques such as Gauss-Legendre Quadrature are insufficient. This research project finds a numerical
solution to the half-line Wiener-Hopf equation by applying the Modified Galerkin Method to a spherical semi-inverted
cassini. This method modifies a weakly singular kernel, given by 1
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radiating waves. The project applies the Dirichlet Boundary condition where the incident incoming electromagnetic
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75. Multi-dimensional approaches to districting
Cara Nix University of Minnesota- Twin Cities
Advisor(s): Courtney Thatcher, University of Puget Sound
A great deal of recent attention has been given to the challenge of electoral redistricting. We present alternative ap-
proaches to districting using travel-time: drawing districts with Multi-Dimensional Scaling and K-means clustering
to minimize travel-time across districts; and outlier detection methods to evaluate existing congressional districts. We
chose Ohio for its availability of robust, open-source spatial data. We created a router to pull the travel-time between
every pair of state legislative districts in Ohio (over 81 million unique data points), requiring multithreading and cloud
computing, then we worked to redistrict Ohios existing districts using K-means to cluster the block groups based on
travel-time rather than Euclidean distance. Mountains, rivers, and infrastructure, such as road networks, inform the
ways we move through space; our approach takes this into account when drawing districts. Additionally, we evaluated
the spaces of current districts using Local Outlier Factor. We discuss the demographics of these outliers and the po-
tential for our methods to be used to combat racial gerrymandering. This research was conducted through an REU at
UWT and UPS.

76. New Railway Planning Based on Machine Learning Algorithms -Its Economic Benefits
and Key Role under the UN 2030 Sustainable Development Agenda
Ruiyang Liu High School attached to the Northeast Normal University
Ruoxi Wang Middle school attached to the Northeast normal University
Yanghongyu Xu Changchun United Experimental School of AHSJU and Livon
Advisor(s): Xiaodi Wang, Western Connecticut University
The Belt and Road Initiative (BRI)[21], adopted by the Chinese government and supported by the United Nations and
is anchored in the United Nations 2030 Agenda for Sustainable Development. In this research project, we propose
a machine learning based model to demonstrate the economic benefits of railway line constructions for most of BRI
countries. We apply K-means clustering method to analyze the building cost of railway lines with different speed
levels and conditions for countries with different situations. And it is divided into three types for each of three speed




