EE 500
Coastal Processes
Fall, 2026 (Marine Semester)

Professor:


Sergio Fagherazzi (617-358-1628; sergio@bu.edu).

Suggested Readings:
Open University. Waves, Tides and Shallow-Water Processes.  Butterworth-Heinemann 2000.

Office Hrs:



To be determined.

Teaching Fellow:

Yvanna Serra (yserra@bu.edu)
Meeting Time:

Block 1 of Marine Semester.  Baseline Schedule:  Five days per week, October 28 to November 20, 2026. Class time two days per week (10 a.m. - 5 p.m.), fieldwork and research three days per week (9 a.m. - 6 p.m.).

Final Exam:


Midterm exam: November 10
Final exam: November 17 

Description and Objectives

This course focuses on coastal processes, with an emphasis on how waves, tides, currents, and sediment transport shape coastlines across a range of environments. Students combine theory with hands-on analysis, using remote sensing products—such as satellite imagery, aerial photographs, and digital elevation models—to quantify shoreline change, map coastal features, and interpret spatial and temporal variability. The course introduces key geospatial and remote sensing tools and emphasizes linking observations from space to the physical processes governing coastal dynamics.
A strong experiential component is built into the course through field measurements using Acoustic Doppler Current Profilers (ADCPs), wave gauges, and tidal sensors. Students deploy and operate these instruments to measure currents, wave characteristics, and water levels, and then process and interpret the resulting datasets to characterize coastal circulation and forcing. By integrating in situ measurements with remote sensing observations, the course trains students to connect field-scale processes with broader spatial patterns, preparing them for research and professional work in coastal science. 

We will study how wind transfers energy to the ocean to create waves, tracking their journey from open-sea swells to the moment they break on the shore. We will examine the gravitational pull of the moon and sun to understand how tides and rotating tidal currents shape our coastlines. Our focus will then shift to the seabed, where we will identify different types of sediment, from volcanic rock to tiny shells, and how they are distributed across the globe. You will learn the mechanics of how moving water resuspend sediment, exploring how friction and flow speed determine if sand rolls along the bottom or floats in the water column. Finally, we will see how these forces work together to build underwater structures like dunes and ripples.
Lectures and discussions will introduce a topic of relevance for coastal processes. The extensive fieldwork will then provide a direct way to understand the processes at play in nature. The data collected in the field will provide material for analyses and discussions.

Research Project

During the class we will work on several research projects. At the end of each project the students will present the results to the class in a poster format.  This is an upper level / graduate class and I expect the appropriate level of detail and content.

Tentative Project List

· Detection of salt marsh vegetation using remote sensing images.
· Measurements of water fluxes and tidal oscillations in bays and tidal channels
Grading and Evaluation

There will be a project assignment, a midterm exam and a final exam. The final grade will be evaluated in the following way: commitment during fieldwork 20%, paper presentation 20%, midterm and final exam 20% each, final poster 20%, 
Midterm exam: September 16
Final exam: September 23 

Final poster presentation: September 29  

The following grading curve will be used during the class:

Letter Grade - Percentage
A  
 ≥  92%
A-  
≥  87%
B+ ≥  84%
B
   ≥  80%
B-
  ≥  77%
C
+ ≥  74%
C
   ≥  70%
C-
  ≥  67%
D
+ ≥  64%
D
   ≥  60% 

D- ≥   55%
F   <   55%

Academic Conduct
Students are expected to uphold Boston University's College of Arts and Sciences Academic Conduct Code, in particular those portions dealing with cheating and plagiarism.

Students with Disabilities
Students with disabilities needing academic accommodation should (1) register with and provide documentation to the Office of Disability Services and (2) bring a letter to the instructor indicating the need for accommodation and what type. This should be done during the first week of class. For more information about services available to BU students with disabilities, please contact the Office of Disability Services, 19 Deerfield Street, 617-353-3658 (V/TTY), www.bu.edu/disability.

Classrooms (for when we stay at BU):

EE141C
Because of the unique nature of the Marine Semester where each day represents about one week in a traditional semester, students who miss" three or more "days of class will miss significant course content and will be encouraged to consider withdrawing from the course

Calendar
The following is a list of topics covered in the class. The syllabus and course calendar are tentative and subject to change with advance notice from course instructors.  Due to the dependence in this course on weather, students will need to be flexible with their schedules.  For example, much of the intensive field component will be carried out in the Parker River-Plum Island Sound estuary, MA, one hour north of Boston University.    

Part 1 Waves

· Fundamental Concepts: Types of waves, wind-generated waves, and the fully developed sea.

· Surface Wave Theory: Motion of water particles, wave speed (deep vs. shallow water), and wave energy.

· Wave Dynamics: Wave dispersion, group speed, and attenuation.

· Nearshore Processes: Wave refraction, wave breaking (types of breakers), and diffraction.

· Unusual Waves: Tsunamis, seiches, and wave-current interactions.

· Measurement: Modern methods including satellite observations. 

Part 2 Tides

· Tide-Producing Forces: The Earth-Moon and Earth-Sun systems.

· Tidal Variations: Interaction of solar and lunar tides, spring and neap cycles.

· Dynamic Theory: Harmonic method for prediction, amphidromic points, and tidal currents.

· Real-World Tides: Storm surges, tidal bores, and tides in rivers/estuaries.

· Applications: An overview of tidal power generation. 

Part 3 Shallow-Water Environments & Sediments

· Sediment Sources: Supply from land, atmosphere, and biological productivity.

· Distribution: How sediment supply and distribution vary over time and space. 

Part 4 Principles of Sediment Transport

· Boundary Layers: Frictional forces and the viscous sublayer.

· Sediment Mechanics: Cohesive vs. non-cohesive sediments, and the concept of shear velocity.

· Transport Modes: Bedload vs. suspended load, and the formation of bedforms (ripples, dunes). 

