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As a Ph.D. student at UCSB, I am exploring new ways of representing data and 
information in GIS to support coastal and marine spatial planning (CMSP). CMSP processes 
usually involve many stakeholder groups who hold diverse and often conflicting perspectives. 
Communicating these perspectives across cultural, socio-economic, occupational, educational, 
political, and ideological boundaries presents a challenge that GIS is well suited to address, given 
its visualization and modeling capabilities. Current GISs are limited, however, in their ability to 
accommodate purpose as a component of an environmental model. Purpose determines 
perspective, and vice versa, and as a fundamental concern in any planning process, I would like 
to improve how purpose is incorporated into a GIS model of an environment. 

As a Research Associate with Biosphere Foundation, I look for ways that GIS can 
support the organization’s coastal and marine conservation projects in Indonesia and elsewhere.  
I have developed interactive spatial visualizations of the organization’s coral reef survey data to 
use as educational tools. These tools have helped me communicate with diverse audiences, from 
school children and artisanal fishers to government officials and corporate executives, even when 
we have not shared a common language. I would like to leverage the paradigm of volunteered 
geographic information to improve coastal environmental monitoring efforts and public 
stewardship of marine resources. Though web-based GIS platforms are becoming more common 
to help achieve these goals in Western countries, technical and cultural hurdles still challenge 
their implementation in the developing world.  

Two ocean GIS issues that concern and impact my work are: 

1. representing and visualizing different perspectives in a GIS to support environmental 
planning; By perspective, I mean a conceptualization of a physical environment, held by an 
individual or group. Environmental resources such as habitats, biological species, and 
topographic features are commonly represented in GIS feature classes as entities with associated 
location, geometry, and other attributes. This model is flexible in its ability to accommodate a 
virtually unlimited number of attributes that characterize a feature.  

  However, this model assumes that features can be sufficiently described by a single 
view—albeit one with many dimensions—rather than by different views influenced by the 
perspectives of individual viewers. The same environmental resource often signifies different 
things to different people. A coral reef, for example, may provide sustenance to a fisher, an 
ecotourism destination for a SCUBA dive guide, and a navigational hazard to a container ship 
captain. None of these possibilities are inherent, observable properties of the reef; they only 
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emerge when an individual recognizes them. Yet they affect how the reef is significant within its 
larger social and biophysical context, and in an environmental planning process, making these 
perspectives explicit is both a challenge and a necessity.  

2. adapting GeoDesign tools for CMSP in developing countries. Tools such as SeaSketch are 
changing the way planners conduct environmental planning processes in the US, where fast 
Internet connections and desktop computers promote interaction within a large audience of 
connected stakeholders. In places where these amenities are less common, how can GeoDesign 
tools be adapted and applied to fit the local technological and cultural landscape? In Indonesia, 
as in many developing countries, mobile phones are far more common than personal desktop 
computers, and SMS is a nearly universally practiced means of communication. Platforms such 
as Ushahidi have evolved to translate geographic information from SMS messages into maps on 
the Internet, as well as the reverse. Where Web 2.0 does not exist, or perhaps exists only through 
the portal of a 3-inch smartphone screen, some of the tools and concepts of GeoDesign require 
rethinking. 

   

 Now is an exciting time to imagine new ways of using GIS to support CMSP. 
Crowdsourcing, Big Data, and web-based GIS are being combined and exploited for 
environmental and humanitarian causes, while desktop and mobile hardware that deliver 
stunning images, animations, sound and video continue spreading to unexpected corners of the 
globe. GIS has long been lauded for giving spatial context to data. It typically does so by 
representing things in the real world as objects or fields with absolute characteristics, rather than 
as features whose significance depends on the individual observing them. To enhance 
environmental planning, GIS must acknowledge and preserve rather than ignore these 
relationships.  

 

 


