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Abstract  

1. The human response to the COVID-19 pandemic set in motion an 

unprecedented shift in human activity with unknown long-term effects. The 

impacts in marine systems are expected to be highly dynamic at local and global 

scales. However, in comparison to terrestrial ecosystems, we are not well-

prepared to document these changes in marine and coastal environments. The 

problems are two-fold: 1) manual and siloed data collection and processing, and 

2) reliance on marine professionals for observation and analysis. These 

problems are relevant beyond the pandemic and are a barrier to understanding 

rapidly evolving blue economies, the impacts of climate change, and the many 

other changes our modern-day oceans are undergoing. The ―Our Ocean in 

COVID-19‖ project, which aims to track human-ocean interactions throughout the 

pandemic, uses the new eOceans platform (eOceans.app) to overcome these 

barriers. Working at local scales, a global network of ocean scientists and citizen 

scientists are collaborating to monitor the ocean in near real-time. The purpose of 

this paper is to bring this project to the attention of the marine conservation 

community, researchers, and the public wanting to track changes in their area. 

As our team continues to grow, this project will provide important baselines and 

temporal patterns for ocean conservation, policy, and innovation as society 

transitions towards a new normal. It may also provide a proof-of-concept for real-

time, collaborative ocean monitoring that breaks down silos between academia, 

government, and at-sea stakeholders to create a stronger and more democratic 

blue economy with communities more resilient to ocean and global change. 

  

Background  

The COVID-19 pandemic has affected nearly every part of the globe. A key response to 

the pandemic has been human confinement (e.g., restricted movement outside of 

homes), and business restrictions which are used to slow the spread of the outbreak 

[1,2]. The environmental consequences of these behaviour shifts have been both 

positive (e.g., reduced plane travel and thus CO2 emissions) and negative (e.g. 

increased wildlife poaching, destructive fishing, plastic pollution) [3–5]. In the ocean, the 

blue economy, a rapidly growing ocean-based economic sector that includes tourism, 

fisheries, biotechnology, aquaculture, renewable energy, and other sustainable uses [6], 

has been significantly impacted with tourism and maritime transport greatly decreased 
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on multiple scales [7,8]. Additionally, reduced demand for fisheries products, combined 

with COVID-19 outbreaks among seafood workers, has led to some large reductions in 

commercial and small-scale fishing activity and increased recreational fishing in some 

areas [9,10]. Although the full effects of the pandemic, and associated interventions, on 

marine systems will not be known for many years, management and policy decisions 

still have to be made in the present [2,11].  

 

We are faced with a number of problems when trying to understand current socio-

ecological change in the ocean. These barriers include: data collection is resource-

intensive and often restricted to trained marine professionals, which limits the total 

number of observations; lack of a standardized tool for collecting and digitizing effort 

and observations at sea; and data are typically siloed and need to be analyzed and 

interpreted by experts working to answer one question at a time. These problems are 

amplified by the COVID-19 pandemic, which has further diminished research both by 

restricting travel and access to the marine environment and increasing the urgency of 

data collection and interpretation. Finding new ways to collect, process, analyze, and 

disseminate data are needed. These solutions will not only help with understanding the 

highly dynamic nature of the pandemic‘s effects, but can aid in understanding rapidly 

changing blue economies and the impacts of climate change. Additionally, community 

knowledge and acceptance of science are known to be important features in decision 

making [12–14], but are limited because discoveries are largely inaccessible (e.g., 

paywalls, technical language, lack of involvement). Therefore, integrating participatory 

and community science and management (e.g., citizen science) within a local context 

would have added benefits of improved literacy and acceptance [15–17], downstream 

conservation impacts [14,18], and enabling early warnings and actions that can lead to 

community resilience to change [19–24].  

  

 

Project: Our Ocean in COVID-19 

In the global project ―Our Ocean in COVID-19‖, we aim to overcome these problems 

using the new eOceans platform (eOceans.co) to collaborate and collect socio-

ecological data in real-time (Figure 1). Our international team of Principal Investigators 

(PIs), Field Observers, and Partner Organizations are working to document at-sea 

activities (fishing, surfing, beach usage, sailing, etc.) and observations (wildlife, human 

uses, anthropogenic traces) throughout the period of the pandemic and beyond. The 

questions we are asking include: i) What is the social value of the oceans during this 

global pandemic? How does it change through time and space, and can we see signs of 

recovery to a new ‗normal‘?, and ii) How are wildlife interactions and anthropogenic 

conditions changing through space and time?, and iii) How do these interact and can we 

detect thresholds that may be useful for sustainable policies and development? 
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Project Background 

For this project, data are generated when people use the eOceans mobile app (Figure 

1), which is an activity and observation tracker for anyone observing the ocean. Field 

observers are anyone near or on the ocean and they can log their activities (e.g., 

sailing, surfing, walking, diving) and observations of wildlife (any species) and their 

condition (e.g., disease), human activities, or anthropogenic traces (e.g., pollution) at 

any time. Principal Investigators are all trained marine scientists who oversee sub-

projects of the global project (―Teams‖ within the eOceans app). They are responsible 

for recruiting and working with their community to document ocean activity and 

observations, which are processed, analyzed, visualized by eOceans and displayed in 

the eOceans platform. The Principal Investigators then interpret and communicate 

results between communities and the global team. Partner organizations (e.g., tourism 

operators, NGOs) promote participation in the project within their networks. 

  

eOceans has been crowdsourcing data around the world for independent research 

projects for nearly a decade and has produced scientific and policy based outcomes 

(Figure 2). For example, the eManta project crowdsourced data on manta rays—

describing where they are seen alive, fished, and marketed—and discovered that they 

were caught and sold around the world despite landings only being reported in two 

countries [24]. eShark Thailand and The Great Fiji Shark Count collected observations 

from 9,524 and 30,668 dives on 153 and 592 sites, respectively, to document baselines 

and spatial patterns of sharks with the goal of prioritizing local management strategies 

[23; Ward-Paige et al., in review]. The Global Marine Conservation Assessment 

crowdsourced data on shark populations (species and numbers), people‘s concerns for 

sharks, and the understanding of existing management strategies, and was used to 

understand the value and limitations of Shark Sanctuary policies [25]. While these 

projects had success, the resources required to collect and process all the data 

manually prevented eOceans from operating at a larger or near real-time scale. In 

response, a mobile app and platform was created to allow data to be recorded at-sea 

and to be processed, analyzed, and shared in near real-time. The Our Ocean in COVID-

19 project  is the first to be deployed using the new platform and mobile app, which will 

enable us to get higher resolution information than past projects.  

  

Questions related to COVID-19  

The impacts of COVID-19, and associated interventions, are highly complex and 

dynamic and capturing them in near real-time will provide a range of insights. Policies 

that impact human use of the ocean range from full prohibitions on people leaving their 

homes to no restrictions at all. Some policies have restricted ocean access and many 

government and conservation organizations have been unable to continue operations 
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that include monitoring, enforcement of laws (e.g., fishing zones), and research. We 

have already seen examples of relaxing confinement measures, where first locals were 

allowed to access public spaces (e.g., beaches, marinas), with gradual increase in 

distance to allow for regional and national access. The timing for each stage has been 

highly variable at different spatial scales (e.g., county, state, country) and exceptions to 

this pattern are common, which makes it essential to understand the local human 

conditions (access to the ocean) before being able to describe the impact of human 

confinement on the ocean.  

 

Three priority data products are expected from the global and regional aspects of this 

study. First, we will examine the spatial distribution of at-sea human activity through 

time. Typically, the value of the ocean to tourism or recreation is based on the number 

of jobs, days at sea, and dollars spent, but these are only community-wide economic 

metrics and do not provide at-sea resolution or social or cultural value (e.g., what part of 

the ocean is valued). Uniquely, the eOceans tool will enable us to understand the at-sea 

values and how they change through time. Figure 2 shows the sampling effort from 

across eOceans projects to-date (March 20, 2022) and demonstrates the capacity and 

interest of local knowledge holders to gather and share data about the ocean, and the 

tool to process data which will be used to increase participation, efficiency, and 

transparency across communities. Similar visualizations from the eOceans app will let 

users develop insights for themselves about the pandemic and their own ocean use in 

real-time.  

  

Second, the temporal aspect of this project is also complex. We hypothesize that 

human confinement policies will impact ocean uses, wildlife interactions, and 

anthropogenic impacts on the ocean. Hierarchical (mixed) models will allow us to 

explore patterns in wildlife encounters, by species or species group (e.g., whales, 

turtles, sharks), based on season, COVID-19 dynamics and interventions, activity type, 

location, distance from shore, and other regional predictors, to assess how the 

behaviour of both humans and wildlife has changed to influence human-wildlife 

interactions. Third, by giving insight into the nature of human-wildlife interactions, 

especially in typically populated areas, these models will help scientists predict how 

wildlife will respond to policy and socioeconomic developments during both this 

pandemic and future disturbances.  

 

Beyond COVID-19 

In addition to providing novel perspectives and tracking the ocean towards a new 

normal, this project will provide insights for the future of ocean monitoring. We will 

evaluate and iterate new methods for real-time, at-sea collaborative human use and 

ecological monitoring. This in itself is an important barrier to overcome if we are to 
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understand the full implications of human activities – positive or negative – including 

measuring the impact of various interventions. When combined with other data sources 

(e.g., oceanographic data), there is potential for new discoveries and policy actions for 

promoting a blue economy.  

 

Even in its initial days, the project‘s inclusive design rapidly allowed intercontinental and 

cross-sector collaborations, including with early-career scientists [26]. These 

collaborations have also broken silos between scientists and other ocean explorers 

(people who visit the ocean professionally, recreationally, or as tourists) and allowed for 

two-way conversations and alliances. More broadly, real-time at-sea socio-ecological 

data are needed to understand the rapidly changing impact of climate change and the 

blue economy. These data products and collaborations may provide the insights needed 

to move forward more collaboratively and efficiently, enabling near real-time and 

transparent decisions, which could make the difference for communities to be more 

resilient to the impacts of climate change. While using the eOceans app enhances 

scientific understanding of the ecosystem, the collective teams could also inspire 

individuals to participate in conservation actions.  

 

Limitations 

This project faces a number of limitations. For example, the eOceans app was not 

available before or when the pandemic began, so true baselines are missing but 

previous studies in Thailand and Fiji may provide reference data for some locations. 

The number of contributors will continue to grow with awareness of the project and 

access to the ocean, so care is needed for standardization. Two effort biases include: i) 

the app requiring a smartphone that limits who can participate and ii) the app is 

currently only available in English and Spanish, with other translations possible to 

further increase accessibility. However, we can capture a broader perspective of users 

because the app user reports the observation of others who may not have smartphones 

(e.g., a beach walker can report surfers). There are a number of well-defined limitations 

of crowdsourced data [27], including in the ocean [28,29], such as those related to 

experience and expertise of the contributor (e.g., counting, identification), that will be 

considered in the analysis and interpretation of results. These data can then be 

combined with more traditional metrics to track the blue economy (e.g., fisheries 

landings). 

  

Conclusions  

Human dependence, values, and uses of the ocean are highly complex and dynamic. 

Monitoring and discoveries of marine conditions have always lagged years to decades 

behind business, society, and ocean change, which has hindered decision making and 

marine management. The COVID-19 pandemic brought this barrier into the spotlight 
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when scientists, managers, and enforcement officials could no longer study or patrol the 

ocean the way they did in the past. Further, the lack of tourism and access has changed 

the ways that people use the ocean. In this project, we are testing a new way of 

collecting socio-ecological data by collaborating across regions in near real-time. These 

efforts also highlight the importance of engaging society with science in generating 

knowledge on the marine environment. The more areas that can be engaged in this 

monitoring, the better we can understand the impact of the pandemic—and also how we 

can better monitor the ocean for decision making and community resilience beyond the 

current crisis. The purpose of this concept paper, therefore, is a call for cross-region, 

cross-interest, cross-sector collaboration to understand and track the blue economy in 

near real-time, and to help communities better understand not only how the COVID-19 

pandemic has changed how the ocean is used and valued, but also to help build 

collaborations and protocols to mobilize collective knowledge in near real-time for 

informed decision making, resilient communities, and restoring ocean health.  
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Figure 1. eOceans app interface for data submission and review. Data collection 

can be in snapshots (e.g., stationary point counts) or using track (e.g., transect, roving), 

where the observer logs their activity and observations of wildlife, humans (e.g., surfers, 

boaters, sailors), or human traces (e.g., litter, pollution, noise). A photo is included of the 

scene for reference. After entry, users can follow other observations in the project 

through the community feed.  
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Figure 2. Distribution of effort, in number of observations (on a log scale), 

contributed to eOceans. Note, includes previously published data that have gone 

through rigorous quality control procedures. The legend shows the back-transformed 

number of observations at their corresponding positions on the log scale. 
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