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Overview of the project 
The project was funded for the period of 06/01/2024 - 05/31/2027, aims to enhance climate 
resiliency of groundwater resources through nature-based infrastructure features(NBIFs) in 
South Florida. The project will use an integrated modeling approach to assess the impact of 
climate change on water resources and develop adaptive solutions. Key activities 
undertaken during the initial six months include recruitment postdoctoral researcher, 
literature review, team members meetings, development of a web platform, initiation of the 
USGS Biscayne and Southern Everglades Coastal Transport (BISECT) model, evaluation of 
the impact of NBIFs for sea-level rise mitigation, started the processing of future downscaled 
data of precipitation and temperature for CMIP6 scenarios, and integrating the project to an 
environment data science course through service learning. During the period of 06/01/2024 
– 12/01/2024, we have made the following progress. 
 
Progress on Task 1: Impact Assessments - Assess the impacts of multiple climate 
factors on various groundwater-related hydrological and ecological features under 
future climate and management scenarios. 
 
Successful recruitment of postdoctoral researcher: The first phase of the project was the 
successful recruitment of a highly qualified postdoctoral researcher Dr. Mewcha Amha 
Gebremedhin: https://scholar.google.com/citations?user=X6LMEFUAAAAJ&hl=en who has 
just completed his PhD on Water Resources Management in the Faculty of Geo-Information 
Science and Earth Observation (ITC) at University of Twente, the Netherlands. His PhD 
research focused on analysis of surface water-groundwater interactions using in-situ data, 
satellite-derived products, and numerical modeling.  His expertise extends to groundwater 
sustainability, climate change, ecosystems, and land use/land cover dynamics: Dr. 
Gebremedhin, who started his position on October 1, 2024. is integral to the project's 
research, particularly in assessing the impacts of climate change on groundwater resources 
and exploring the potential of nature-based infrastructure solutions. His expertise in 
integrated hydrological modeling, focused on surface-groundwater interaction, will drive the 
next phase of the modeling approach and data analysis. Additionally, a workstation was 
purchased using the allocated budget to support Dr. Gebremedhin’s research activities. 
 
Literature review: A comprehensive literature review was conducted to evaluate climate 
models relevant to the project, focusing on those that accurately simulate future scenarios 
for precipitation, temperature, and sea-level rise. It also examined the application and 
debates surrounding nature-based infrastructure, with particular attention to their 
effectiveness in enhancing groundwater resiliency in South Florida. The findings will guide 
the selection of data and methods for subsequent project phases. Results of the review, 
along with the project plan, were presented at our first all-hands meeting for group 
discussion:https://mewcha1.github.io/NBI/_downloads/a6ab29693bebffa2fb4452b61d87
06e2/EPA_RP_Presentation.pdf . 
 
All-hands meeting: The first all-hands meeting was held on November 20, 2024, with all 
project team members in attendance to discuss goals and assign responsibilities following 

https://scholar.google.com/citations?user=X6LMEFUAAAAJ&hl=en
https://mewcha1.github.io/NBI/_downloads/a6ab29693bebffa2fb4452b61d8706e2/EPA_RP_Presentation.pdf
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progress on Task 1. During the meeting, the PI introduced the project's vision and outlined 
its broader objectives, while the postdoc presented the initial research plan. This plan 
focuses on assessing the impacts of multiple climate factors on groundwater-related 
hydrological and ecological features and evaluating nature-based infrastructures to mitigate 
climate change impacts on water resources in South Florida under future climate and 
management scenarios. Team members provided valuable feedback to refine the research 
approach, and the session successfully clarified individual roles and agreed on immediate 
next steps. 
 
Downscaled climate data: A literature review was conducted to assess the availability of 
downscaled climate data for South Florida. Multiple General Circulation Models (GCMs) 
were reviewed for resolution and accuracy, leading to the selection of a dynamically 
downscaled dataset with finer spatial resolutions. Python code was developed to visualize 
average yearly spatial data for precipitation, minimum temperature, and maximum 
temperature across South Florida. The data, including baseline (1980–2019) and near-future 
(2020–2059) projections under the SSP585 scenario, was sourced from multiple GCMs  
(https://hydrosource.ornl.gov/data/datasets/9505v3_1/ory). Visualization maps for 
precipitation and temperature variables for both periods are now available on the project 
web platform (https://mewcha1.github.io/NBI). This progress is a step towards better 
understanding the climate dynamics in South Florida, specifically in relation to how changes 
in temperature and rainfall patterns could impact the region. 
 
Exploration of the BISECT model: The exploration of the USGS Biscayne and Southern 
Everglades Coastal Transport (BISECT) model has begun. This model is crucial for the project 
as it integrates surface water and groundwater systems through a density-dependent flow 
approach, which is vital for managing water resources in the context of climate change and 
sea-level rise. The initial setup for the model has focused on establishing a baseline and 
future climate scenarios, including the impacts of sea-level rise on the region's groundwater 
resources.  
 
Progress on Task 2: Impact Mitigation - Evaluate NBIFs to mitigate the impact of climate 
change on water resources in south Florida.  
 
Gray2Green (G2G) tool: Anticipated climate impacts that NBIFs would mitigate include 
flooding due to shallow groundwater compounded with sea-level rise impacting urban 
areas. This was investigated in Bonita Bay in southwest Florida, which is highly susceptible 
to flooding due to its low elevation, shallow groundwater, and proximity to tidal waters. We 
developed a novel GIS method that integrates environmental drivers such as precipitation, 
sea-level rise and groundwater levels with infrastructure systems such as design storms, 
nature-based infrastructure, and land use changes. This approach will provide a framework 
for evaluating various NBIFs for developing tailored flood mitigation strategies to improve 
groundwater climate resiliency. Our work was published as a peer review paper in Frontiers 
in Water (Tsegaye et al., 2024).  
 

https://hydrosource.ornl.gov/data/datasets/9505v3_1/ory
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Progress on Task 3: Web-based Platform - Develop the platform for data management, 
analytics, and visualization to improve the access, understanding, and application of 
the project results for water resources management and community engagement.  
 
The postdoctoral researcher developed web-based platform our project using Jupyter-Book 
and hosted on GitHub (https://mewcha1.github.io/NBI/), which serves as a platform for 
sharing project data (Gebremedhin, 2024). We are in the process of hiring a data science or 
software engineering undergraduate student to serve as a research assistant: 
https://aselshall.github.io/ads/nbi-ra . The student role will include updating the platform 
with project data and expanding the web-platform to include advanced data management, 
codes, and visualization tools. Several project activities and codes are already posted on the 
web-platform. 
 
Progress on Task 4: Outreach Campaign and Education - Promote citizen awareness of 
the importance of water resources and engagement in sustainable management 
practices under climate change.  
 
Outreach event: Your first community engagement event was a seminar talk delivered by the 
PI about sustainable groundwater management at coastal aquifer. The talk was delivered to 
a seminar class at The Water School at Florida Gulf Coast University (FGCU) with about 30 
students and was attended by many faculty and staff members at FGCU in person, and by 
the project team from Florida Student University and University of Florida including their 
students and postdocs online. The total audience was more than 60 people both in-person 
and online.  The one-hour seminar highlighted the PI work on groundwater sustainability, 
including this EPA-funded project on nature-based infrastructure for enhancing climate 
resiliency of groundwater resources in South Florida. We posted the event flyer and slide on 
our project web-platform: https://mewcha1.github.io/NBI/Presentations.html.  
 
Educational activities: We integrated our project into the Environment Data Science course 
that is offered by the college of engineering at FGCU. This course introduces water and 
environmental data analysis using Python to upper-level undergraduate students and 
graduate students from both engineering and Earth science (https://aselshall.github.io/eds). 
In the course, students use Python packages such as Xarray and Google Earth Engine to 
analyze climate data, land use, and land cover change data to address water resource and 
environmental issues. The course is project-based and with service-learning opportunities, 
allowing students to apply data science methods to real-world problems. By incorporating 
our EPA project, we provided students with project ideas related to nature-based solutions 
and regional groundwater climate resiliency: https://aselshall.github.io/eds/HW/project#3-
service-learning-optional . This integration not only offers students valuable experiential 
learning opportunities, but also enables them to earn service hours while contributing to the 
sustainable management of water resources under climate change in South Florida. 
 

https://mewcha1.github.io/NBI/
https://aselshall.github.io/ads/nbi-ra
https://mewcha1.github.io/NBI/Presentations.html
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Conclusions 
The first six months of the project have laid a strong foundation for future work. With a well-
established team and clear plans for the next phase, the project is poised to make 
meaningful contributions to enhancing groundwater climate resiliency in South Florida. The 
integration of nature-based infrastructure, integrated modeling approaches, and 
collaboration with stakeholders will be key to the success of the project as it moves forward.  
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