
A Case Study: Swinomish Implementation of GIS Technologies 

Indigenous GIS Abstract 
 Global climate change creates new need for the use of advanced 

Geographic Information Systems (GIS) technologies by indigenous 
peoples.  GIS technologies, such as Global Positioning Systems  
and digital mapping techniques are fundamental to Western 
Science (WS) understandings of climate change.  Traditional 
Ecological Knowledges (TEK) are considered a particularly spatial 
and place-based way of knowing.  I argue that the integration of 
TEK, GIS and WS for tribal climate change initiatives can result in 
tribal empowerment and advancement in climate change 
adaptation and mitigation strategies. 
 

Recommendations GIS Technologies and TEK:  
Can the Master’s Tools Dismantle the 

Master’s House? 
“Technology fits well with our self-determination…When I first seen 
the picture of the globe it was a beautiful thing to see without any 

kind of jurisdictional boundaries.  Ya know, so, pictures like this really 
enforce our philosophy about being part of the land and seeing the 
systems of the clouds, the water, all the essence of what creation 

really was and how it was given to us…So it’s a really powerful picture 
when we talk to our youth about what we can see from space. It’s 

almost a god’s eye view of what we were given.” –Jhon Goes in Center 
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The Swinomish Climate Change Initiative 
The Swinomish Climate Change Initiative (SCCI) is a 
partnership between the Swinomish Office of Planning and 
Community Development, the University of Washington 
Climate Impacts Group, and the Skagit River System 
Cooperative.  SCCI’s Climate Adaptation Plan (CAP) is 
considered groundbreaking in the field of tribal climate 
change projects.  Funding for this initiative was awarded by 
the U.S. Department of Health and Human Services, 
Administration for Native Americans (80%) and the 
Swinomish Tribe (20%).  The CAP employs GIS technologies 
extensively, and thus is an important initiative for 
considering the compatibility of GIS and TEK and the 
problems that can arise during the process of integration.   
I argue that the Swinomish Tribe’s efforts to integrate TEK, 
WS and GIS is a model for the use of GIS technologies by 
indigenous people for climate change initiatives. (SCCI, 
2009) 
 

 
 
 
 
Challenges 
GIS technologies can negate, destroy and corrupt sacred TEK. 
Digitalized geographic information about native spaces can undermine 
Native rights to preserved sacred and secret sites.  GIS projects on or 
involving Native land, when implemented by external agencies alone 
can degrade Native agency and violate treaty rights. Often, the 
development of GIS technology requires the exploitation of indigenous 
peoples worldwide.  How can tribes reconcile these issues when turning 
to GIS for climate change initiatives?  These questions must be 
constantly revisited during indigenous GIS projects. 
 
Participatory GIS and Storytelling  
I argue that creative and participatory GIS projects can provide new 
ways of integrating TEK and GIS that protect sacred knowledges, 
reflect decentralized and non-hierarchical power structures, and give 
indigenous people the opportunity to tell stories about their 
experiences of climate change.  Open source digital information, crowd 
sourced data, counter-mapping and social media mapping are all 
possible avenues for the future of indigenous GIS for climate change 
initiatives. (Smith et al., 2012) 
 

Tribal Leadership 
Tribal climate change initiatives must be led by indigenous 
peoples. 
 
Climate Change Initiatives Funded by  
State, Federal, and Tribal Governments 
States and the federal government should provide funding for 
tribal climate change initiatives.  These initiatives should be 
supported by public agencies with the ability to provide 
additional resources.  
 
GIS Education and Implementation Initiatives 
Climate change initiatives should involve GIS education for 
tribes. Implementation should be dependent on suitable TEK, as 
determined by tribes themselves.  
 
Tribal Partnerships Integrating TEK 
Partnerships should focus on the integration of TEK in all areas, 
including GIS implementation. 
 
Creative and Participatory GIS 
Tribal GIS initiatives should consider creative and participatory 
GIS as possible paths to the integration of TEK and preservation 
of sacred knowledges. 

Tribal Empowerment  
Through GIS Initiatives 

Is This Model Possible? 
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The Swinomish Context 
The Swinomish Indian Reservation is located on Fidalgo Island on 
the Puget Sound in Washington.  Their context as a federally 
recognized and coastal tribe is an important one to consider 
when evaluating their use of GIS.  The Swinomish people exist in 
an interesting intersection of simultaneous oppression, relative 
power, and vulnerability.  The Swinomish are part of a group of 
seven Pacific Northwest tribes awarded funding for projects 
facilitating the the use of TEK in resource management.  Four of 
seven of these projects hinge on GIS implementation.  
Swinomish use of GIS should be considered in this regional, 
cultural and economic context.  

Swinomish GIS 
GIS technology is essential to the manner in which the Swinomish people are 
conceptualizing and addressing climate change. Swinomish GIS is primarily 
directed toward vulnerability mapping and assessment.  I argue that 
vulnerability mapping is an effective path for the integration of GIS, TEK and 
WS in tribal climate change initiatives.  The Swinomish use ArcGIS to map 
tides, flood and wildfire risk zones, sensitive resources and habitats, and 
more.  These maps provide critically important information for all areas of 
Swinomish planning. (See figures 3-7) 
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Native cartography is not new.  Indigenous people have mapped stars and 
geographically represented TEK since time immemorial.  Jhon Goes in 
Center, Lakota Cultural Naturalist and Geo-Spatial Technologist argues that 
“the adaptation of new tools and the use of digital data is the only 
difference from yesteryear” (Goes In Center, 2000).  Marozas argues that 
TEK are particularly spatial knowledges, and thus highly compatible with 
various GIS technologies. (Marozas, 1991)  New GIS technologies offer ways 
of expressing TEK and advancing tribal empowerment and digital GIS has 
been used by tribes for everything from treaty negotiations to climate 
change adaptation.  

Arguing for Synthesis 
Cochran and other leading indigenous scholars argue for the 
synthesis of traditional and scientific knowledges. (Cochran, 
2002) 
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