


The scientific goal of the ECCO project is 
to understand, describe, and forecast the 
global general circulation of the oceans 
and its role in climate.

Despite global coverage, global ocean 
observations are sparse in space and 
time relative to many dynamical scales 
of scientific interest.

Combining ocean observations with 
physical models yields an estimate of the 
time-varying ocean that is consistent 
with observed ocean conditions and 
ocean physics, which is more complete 
and better than either alone.

Estimating the Circulation and 
Climate of the Ocean (ECCO)

Satellite altimetry reference missions; 10d global 
coverage, orbital inclination: 66°

Argo autonomous profiling floats
10-day cycles, 2000 m depth 

Global ocean ship surveys tracks (WOCE/GO-SHIP)
annual-biennial campaigns

Satellite gravimetry GRACE/GRACE FO; 1m global 
coverage



LOGISTICS
W E L C O M E



ESS25 Staff



Institutional Support

NASA Program Offices:
Physical Oceanography 

Modelling Analysis and Prediction
Cryosphere

A NASA Research and Development center focusing 
on robotic space exploration, planetary exploration 

(especially Mars), Earth Science, and astronomy.



Corporate Sponsor

R&D company specialized in data assimilation, inverse modelling, 
parameter estimation, sensitivity analysis, and satellite data processing. 

Provides “Transformation of Algorithms in Fortran” (TAF) commercial 
software, a source-to-source translator for Fortran code to evaluate 

derivatives in forward mode (tangent linear) or reverse mode (adjoint).



Purpose and Vision of the Summer School 



WHY A SUMMER SCHOOL?

Over 20+ years, an active community has 
contributed to the ECCO Project in many ways: 

• Developing the ocean model

• Advancing the state estimation techniques

• Producing the state estimates and high-
resolution model simulations

• Developing tools and educational materials

• Using ECCO products and tools to advance 
our scientific understanding of the oceans’ 
role in climate 

Knowledge and expertise about ECCO is 
distributed across the community, which can 
make it challenging for new scientists to learn 
how ECCO products and tools can support their 
research.

Our goal for the summer school is to support 
you in learning about ECCO; no matter where 
you're starting from. We're here to make the 
process easier and more engaging, so you can 
build on your knowledge, both during these two 
weeks and beyond.

Purpose and vision



Meet the Participants



What’s your 
name?

Where are you 
from?

How long have 
you worked with 

ECCO?

What do you 
want to learn 

this week?

What could you 
teach someone 

about ECCO?

Introductions

30 seconds each



Two-Week Program Flow and Learning Philosophy





• City Council Member Jeff Baron
• City Public Works Director Ken Wysocki 
• City Environmental Programs Manager Mary Bilse
• City Environmental Analyst Valerie Gaino
• City Consultants:

• Matt Jamieson, Senior Scientist
• Davide Revell, Ph.D.

City of Carmel-by-the-Sea
Distinguished Professor and Chair
Department of Oceanography
Naval Postgraduate School
Monterey, California

Dr. Peter C. Chu

FRIDAY MAY 23 TUESDAY MAY 27

SPECIAL GUESTS

Program Flow



Team Projects



• Students will define their own project questions and form small teams
• Mentors will be available, but projects are student-led
• Final presentations at the end of the program: a chance to synthesize and share
• Projects may lead to collaborations or publications—take them seriously, but 

have fun

TEAM PROJECTS

Team Projects



SOME ELEMENTS TO CONSIDER IN YOUR PROJECT

• Data Exploration
• Gain familiarity with ECCO state 

estimates via exploratory analysis with 
visualization of key ocean parameters

• Tool Use and Development
• Use and/or extend existing model or 

analysis codes; add new capabilities to 
the model or analysis libraries

• Case Study
• Investigate the drivers of a specific event 

or type of interannual ocean variability 

• Consider replicating or revisiting a 
published study using ECCO & ECCO tools

• Comparison with Observations
• How well does ECCO compare with the 

available observations? At what temporal 
and spatial scales? 

• Collaborative Documentation

• Work together to document your project 
and share your materials for the 
community, putting ”open science” ideas 
to practice

• Step out of your comfort zone
• Take this opportunity try something 

different. Did you learn something that 
you can use later? Do you have a better 
sense of how ECCO can help your future 
research?

Team Projects



2024 HACKWEEK
https://ecco-group.org/hackweek2024.htm

Team Projects





Team Projects



PROJECT PITCHES & TEAM FORMATION

• Tomorrow 3:00-3:45 pm (or longer if there are a lot of ideas)

• Up to 5-minutes per pitch

• Anyone can pitch an idea (staff + students)

• What to include:

• High-level overview

• Why you think it’s cool

• What tools/resources would be used?

• What knowledge or skills would be gained at the end?

• How would the community benefit from your project?

• Brainstorm your ideas with other students and staff between now and tomorrow

• Following pitch, team formation

Team Projects



• Access to Diverse Expertise

• Focused problem-based learning

• Co-Learning & Teaching

• Professional Networking and 
Collaboration Opportunities

• Accelerated Project Development

5 REASONS TO COLLABORATE WITH 
OTHERS DURING THE EHW

Team Projects



FINAL PRESENTATIONS

• 10-minutes + 5 minute questions

• High level summary

• What product/tools/resources did you use?

• What new knowledge did you learn?

• What new skills did you acquire?

• What were some challenges?

• If you had another week, how would you continue your project?

Team Projects


