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tial, power grids, the seafloor, shipping, recreational 
boating, fishing, law-enforcement, military activities, 
and such. Then one might explore the relative cost 
and benefits to establishing wind farms in one loca-
tion versus another. We can predict, for example, the 
energy value of any given location in the ocean and 
we can estimate how habitats, fishing, mining, ship-
ping, and other human activities may be affected by 
an offshore wind farm in a particular area. 

Planning Means Different Things  
to Different Stakeholders
Not surprisingly, individual livelihoods and entire 
industries depend on access to ocean resources. 
Therefore, marine planning may lead to conflicting 
and competing notions about how ocean space is 
 allocated. 

There is no all-encompassing plan for stakeholders; 
considerations depend on who you are, your interests 
and beliefs, your confidence in the planning process, 
and your understanding of and access to offshore 
spatial information. If you are a member of an indus-
try that employs a team of scientists and geographic 
information systems technologists to gather map data 
and analyze alternative scenarios, or if you are a sci-
entist or professional planner with marine planning 
experience, you may have significantly different val-
ues than the public. 

To prevent resistance or failure, all plans must suffi-
ciently address conflicting views and disparate stake-
holder needs. It is for all of these reasons that marine 
planning requires open access to spatial information 
and a means by which everyone may meaningfully 
express their opinions about ocean space usage. 

Not long ago, people viewed the ocean as a vast, virtu-
ally unlimited resource. In fact, until about 40 years 
ago, there was relatively little discussion about over-
fishing, the risks of offshore oil drilling to local com-
munities, or the adverse impact of shipping to marine 
mammals. As our global population grew, people dis-
covered new ways to make use of ocean resources, 
such as developing renewable energy in wind and 
currents and more effective ways to extract fish and 
other resources. 

The cumulative impact of these human activities 
on the ocean now spans the entire globe,1 and gov-
ernments are scrambling to find ways to use ocean 
resources sustainably and to balance competing 
stakeholders’ needs.2

Information is Fundamental
Stakeholders must know something about the current 
distribution of resources and human activities in and 
around the ocean, before they can effectively make 
decisions about where and how to use ocean space. 
Unfortunately, only a tiny fraction of the world’s ocean 
floor is mapped, because remote sensing technology 
is expensive. Additionally, commercial and recre-
ational fishing industries are generally not required 
to provide spatially explicit information about where 
fish are caught, or the spatial information is so coarse 
that it is of little value in the design of marine spatial 
plans that take into account fishing activities. 

To undertake marine planning, we generally use 
geographic information systems (GIS) to store, visu-
alize, and analyze map data and model the poten-
tial consequences of alternative plans. for example, 
to plan offshore wind farms, one might create a GIS 
database that includes maps of wind energy poten-
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The challenges to such data- and stakeholder-driven 
marine planning are numerous. Some things to 
consider: 

➤ how can we gather information on human 
activity distribution to more accurately reflect 
how ocean space is currently used? 

➤ Given that most stakeholders have no experi-
ence with GIS, geospatial analysis, modeling, 
or spatial planning, how can we ensure that 
the values in a given population are sufficiently 
represented in a marine spatial plan? 

➤ finally, as values change, science improves, and 
better spatial information becomes available, 
how should plans be updated to reflect these 
changes?

In part, the answer to these questions is better geo-
spatial information technology, a commitment to 
transparent and inclusive planning, and an emerg-
ing approach to computer-aided design called 
 GeoDesign.

Inclusive Design Process
GeoDesign allows its users to sketch virtually any 
potential design and obtain feedback on informa-
tion like the environmental, energy potential, and 
economic consequences of those designs. Through 
iterative sketching and analysis, users may refine 
their designs, while learning about the underlying 
map data, design criteria, and the planning goals 
and objectives. 

Contrast this approach with modeling techniques 
that limit users to choosing among alternative, 
computer-generated scenarios based on predefined 
design criteria. Optimization algorithms are 
appealing because, given good data and parame-
ters that accurately reflect planning goals and objec-
tives, they help narrow the solution set to the best 
options, given certain criteria. 

With GeoDesign, the freedom to sketch and evalu-
ate virtually any scenario does two important things 
for its end users. first, it helps them discover “good” 
or “bad” options. for example, a planning initiative 
for an offshore wind farm may show that certain 
areas in the region under consideration experience 
little or no wind and, therefore, have little value to 
developers. In this case, planners may be tempted 
to limit proposals to those that fall within areas of 
greater than zero wind potential. however, stake-
holders are much more likely to trust the outcome 
of the design process if they are allowed to sketch 

About SeaSketch
SeaSketch is a software service developed at the University of 
California Santa Barbara Marine Science Institute that represents 
the next-generation tool for collaborative marine planning. 

It is a flexible, web-based platform designed for any number of 
spatial planning purposes. Recognizing that there is no one-size-
fits-all technological solution to marine planning, project admin-
istrators (typically planners or agency personnel) may configure 
SeaSketch to reflect the specific planning goals and objectives of 
their region.

End-users may use SeaSketch to: 

•	 	visualize	map	data;	

•	 	contribute	information	about	the	distribution	of	resources	and	
activities and create new map data in response to surveys; 

•	 	sketch	prospective	management	plans;	

•	 	evaluate	and	compare	tradeoffs	for	scenarios	using	science,	
policy, and management-based guidelines; and 

•	 	share	 and	 discuss	 prospective	 plans	 and	 their	 associated	
analytical reports in a dynamic, map-based forum. 

Custom Results
When a user sketches a spatial plan, SeaSketch analyzes that plan 
and the underlying data, and returns a report customized for each 
individual project. A simple analysis, for example, might measure 
the size of a user-drawn prospective wind farm and the area of 
several map layers (e.g., the distribution of energy potential or 
valued fishing grounds) captured within that area. The report pres-
ents output using meaningful terms, such as: 

“This wind farm could generate enough energy to support 10,000 
households in this region. It would also negatively impact commer-
cial fisheries by $1  million per year. You have met (or not met) 
the management guidelines for the design of a wind farm in this 
region.” 

Hands On
For any given SeaSketch project, the owner decides how informa-
tion is analyzed to produce a report that is useful to the end user. 
Generally, tables and figures that require a great deal of interpreta-
tion are not helpful to the average user. 

Project administrators must ensure that reports provide informa-
tion about the consequences of the design. While SeaSketch is 
relatively simple to configure, encoding analytics and reports will 
invariably take a great deal of thought, perhaps involving a team of 
scientists and planners, to weed out unnecessary information and 
provide the end user reports with meaningful, helpful feedback.
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Ideally, one would combine GeoDesign and optimiza-
tion approaches, allowing users to draw any arbitrary 
design and then compare that with optimized solu-
tions. Ultimately, a user could pick and choose among 
optimal and suboptimal elements of a plan to reflect 
his or her personal values. 

Surveying Ocean Users
Regarding an inclusive and transparent planning pro-
cess, it is important to begin any marine planning 
exercise by gathering information on the distribution 
of resources and human activities in the ocean. In the 
absence of remote sensing data (AIS that describes 
the movement of shipping vessels, or side-scan-
sonar for bathymetric data) or government- mandated 
reports (like fishing logs that describe where fish were 
caught), we can sometimes gather useful information 

designs and see for themselves that certain designs 
would actually generate little power. 

Second, GeoDesign allows users to sketch and pro-
pose solutions that may be “bad” by one set of criteria 
(such as those reflected in the analytical reports), but 
“good” by another set of values. Imagine a planning 
process that includes designing marine protected 
areas that maximize ecological, cultural, and eco-
nomic value. It is possible that and socioeconomists 
could reach agreement on what areas of the ocean are 
of high ecological and economic value, and, therefore, 
develop an optimization algorithm that reflects those 
values. But you will be hard-pressed to develop an 
algorithm that captures the distribution value across 
ocean space. Marine protected area designers, in this 
case, need a means by which to sketch and evaluate 
the tradeoffs among scenarios that may or may not be 
reflected in an optimization algorithm. 

SeaSketch in Action
Administrators use the project dashboard to configure a SeaSketch project. Administrators may: 

•	 	define	and	invite	users	and	groups	to	participate	in	the	project;	

•	 	define	the	default	base	map,	upload	and	organize	map	services	for	viewing	map	data;	

•	 	create	map-based	discussion	forums	with	rules	and	permissions	to	participate;	

•	 	define	“sketch	classes”	for	each	element	or	zone;	

•	 	define	analytical	 scripts	 to	analyze	each	prospective	zone	as	 it	 is	drawn	by	users	 in	near	 
real-time; and 

•	 	define	and	conduct	surveys	to	collect	new	spatial	data.	
All graphics courtesy of the University of California Santa Barbara Marine Science Institute.
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by surveying ocean users themselves and asking spe-
cific questions, such as: 

• What specific areas in the ocean are valuable to 
you? 

• What do you do there? 
• What have you seen there?

historically, such surveys have involved meetings 
where individuals draw lines on a map representing 
patterns of ocean uses.3 A GIS technician then digi-
tizes the lines, summarizes as map layers, and stores 
them in a geospatial database. however, these meet-
ings and traditional GIS technologies can bottleneck 
efficiency, inclusivity, and more useful data. For exam-
ple, organizing in-person meetings with knowledge-
able ocean users to where GIS technicians digitize 
such information can be difficult. Advances in web-
based technologies now mean we can reach a much 

wider audience and reduce reliance on GIS techni-
cians to gather volunteered geographic information. 

Facilitating Dialog
Web-based tools for communication are increasing in 
popularity. It is hard to find anyone in the developed 
world who does not use email and soon it will be dif-
ficult to find those who do not use videoconferenc-
ing. As our reliance on the Internet deepens, we have 
an opportunity to leverage emerging technologies to 
facilitate map-based conversations. helping people 
develop good marine spatial plans also means help-
ing people communicate. 

To that end, we have developed SeaSketch (see side-
bar) to support map-based discussions. Project admin-
istrators simply create forums and define permissions 
(such as public access, private to certain groups, mod-
erated or not), and then users may post messages to 

A socioeconomic survey designed for use in 
Barbuda to gather information from fishermen 
on the location of their valued fishing grounds. 
Data will be used to create management plans 
that enhance fisheries yield.

In an example of the collabora-
tion tools in  SeaSketch, the user 
has drawn a prospective shipping 
lane design for the Santa Barbara 
Channel. This example report 
shows the predicted impact to 
whale species, and added cost 
to the shipping industry, should 
this particular design replace the 
existing shipping lane.

SeaSketch
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the forum. Like many real-time messaging applica-
tions, discussions in SeaSketch may involve two or 
more people. Each message offers several optional 
features, including: 

• a bookmark to map the extent and active data lay-
ers viewed when sending the message, 

• any sketches (prospective plans) that the user 
shared to the forum, 

• any drawings (annotations) the user has made to 
highlight map features. 

Map-based forums in SeaSketch can be communica-
tion tools once plans have been finalized. Decision 
makers may use this tool to expose plans, map data 
and analytical reports, and perhaps the dialog used to 
justify marine spatial plans. 

Using a simple interface in SeaSketch, project admin-
istrators may also configure surveys to gather infor-
mation from knowledgeable end users. for example, 
administrators may conduct a survey that invites the 
general public to identify where and when they have 
seen whales. In SeaSketch, end users would simply 
click on the map and answer a series of questions 
about what they saw. 

SeaSketch surveys may also be configured to limit 
responses to those with specialized and propri-
etary knowledge (like the location of valued fish-
ing grounds). In this case, fishermen who have been 
invited to participate in the survey might draw poly-
gons on a map, rank their relative value, and list the 
species caught or gear type used in that area. Peri-
odically, project administrators may export the sur-
vey results and generate summary data products in 
a desktop GIS. 

Although data gathering is particularly intensive at 
the beginning of any planning exercise, there will 
always be a need for new or better data. Even after 
spatial plans have been implemented, adaptive man-
agement requires analysis of existing and alternative 
plans. SeaSketch’s platform is designed to gather and 
incorporate new information as it becomes available. 

Current Initiatives
Although SeaSketch is a new innovative tool, plan-
ners in New Zealand, British Columbia, the United 
States, Barbuda, the Mediterranean Sea, and the 
United kingdom are using it to develop marine plans 

www.seasketch.org
The public may preview many projects 
hosted on the SeaSketch website. 
To experience the collaborative 
GeoDesign workflow in SeaSketch, visit 
a demonstration project at http://goo.gl/
T2VYH, for the design of new shipping 
lanes in the Santa Barbara Channel. Here 
you can experiment with the survey, 
sketching, and collaboration tools typical 
for a SeaSketch project.

For more information:

for protected areas, transportation zones, aquaculture 
sites, renewable energy zones, mooring and anchor-
age zones, and the like. 

SeaSketch holds great promise as a means of facilitat-
ing marine planning by lowering the technological 
barriers to creating and participating in planning ini-
tiatives. We encourage SeaSketch project administra-
tors to publish analytical scripts as open source, so 
that others may leverage their work. We also encour-
age project administrators to maximize transparency 
and inclusivity by making public as many elements 
of their project as feasible (e.g., data, surveys, reports, 
forums), so that other planning initiatives may learn 
from their work. 
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