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Issues/Topics Case Includes: 

This case is the first of a two-part series that was designed for each part to be completed within a fifty-minute class period. It was designed to raise awareness of the threats to coastal and Puget Sound Tribes that have land adjacent to these bodies of water. The case is based upon the scientific reality of global climate change, and the topics include an introduction to sea level rise, an introduction to the effects of winter storm surges at high tides, and an introduction to the effects storm water flow into Puget Sound that compounds the effects of high tides. The case represents the research, field measurements and thinking of many local scientists in various state or federal agencies, Tribal leaders, and the University of Washington Climate Impacts Group https://cig.uw.edu/  (accessed January 26, 2020). The consensus conclusions by these groups are straightforward: (1) sea level is rising at a slow rate; (2) river storm-water runoff can compound high tide levels, making seasonal high tides and severe storms particularly damaging for low-lying Tribal lands; and (3) sea level rise and increased severity of storms (both consequences of global climate change) will increase the impact on low-lying Tribal lands. The need for Tribes to be paying attention to the potential impact of sea level rise is obvious. 

Learning Objectives: 

Students will: 

· Understand that there is clear scientific evidence that humans are significantly affecting the Earth’s climate. 
· Understand that measurements over the past hundred years have shown a steady rise in sea level. 

· Understand that climate change will have significant impact on areas near sea level. 

· Understand that high tides will a first level of concern for areas near sea level. 

· Understand that the highest tides occur in the winter season.

· Understand that river water runoff can add significantly to high tides within most of the Puget Sound region. 

· Understand that winter storm surges are the most likely threat to existing low-lying property. 

· Understand that we can anticipate increased flooding, and severe flooding, frequency. 

· Understand the Tribal areas that are in particular danger of sea level rise, or flooding due to winter storm surges. 

Intended Audience: This case is intended for lower division college undergraduate students. It is suitable for almost any class that is looking for an introduction to climate change impacts on some of the Tribes in Washington State. 
Implementation: 

This case was designed to be used in conjunction with an interrupted-lecture format, or an interrupted-workshop format.  An array of questions is offered that the instructor might pose for the students, or to have students participate in a decision-making process, or to have the students vote on some issue. The student responses are useful measures of student understanding or sentiment, and enable the instructor to adapt presentation content to the topics about which the students may be exhibiting some confusion. This case has questions scattered throughout the case as material is presented, and again as a concluding set of questions. This affords the instructor the opportunity to assess the “before-and-after” levels of understanding students had. 

This case is the first of two parts to issues of climate change in Washington State. The focus here is on the effects of sea-level rise (SLR) on certain Indian Reservations, and other shoreline areas. The second part of this case focuses on the effects of climate change on the salmon life-cycle. 

My intent in this case was to make students aware of the rate of sea-level rise as measured in Washington State, and to explore the consequences of SLR with high tides, and the storm surges that are so common in the winter season in Washington. To this end, a review of when tides are strongest (when the sun, moon, and Earth are approximately aligned in space) is useful, and a reminder to students that in the winter in the northern hemisphere, the Earth is closest to the sun (and hence the gravitational effects of the tides are slightly stronger than in the summer).  

A rise of one foot in sea level would cause flooding at high tide in portions of downtown Olympia. A rise of one foot could be caused by storm water runoff from a severe rain storm, as the photographs in the case demonstrate. 

I’ve included maps of potential inundation of several Reservation lands. The take home point here is that many Indian lands are at risk from seal level rise coupled with winter storm surges. 

This case is intended as an introduction to some of the climate change implications for the Tribes of Washington State. Part 1 was designed to be offered in a fifty-minute class session. Part 2 was designed for a second fifty-minute class session. Both parts are obviously not an in-depth survey of climate change science, or climate change policy, or what various Tribes are doing with their adaptation and mitigation plans. 

Related Cases. There are numerous related cases in our collection to use along with this case. The website http://nativecases.evergreen.edu/collection/theme lists cases by theme, one of which is climate change.  There is another series of cases we call our salmon series. For either series, go to: http://nativecases.evergreen.edu/collection/theme.  

Each of these cases has a rich array of resources and references that are very suitable for further student investigation, or student research projects. 

Discussion Questions: 

1. What is the scientific evidence that climate change is real? 

2. What evidence do we have that sea level is rising? 

3. What is the projected sea level rise for Seattle by 2050?  ‘By 2100? 

4. What is the range of those projections? 

5. Why does a massive amount of river runoff during storms cause the tidal level to rise in parts of Puget Sound (mostly the southern part of the Sound) whereas equally massive river runoff doesn’t cause the tidal levels along the Pacific coastal region to rise?  

6. Many Tribes are relocating buildings (and in some cases whole villages) that are susceptible to tidal inundation and rising sea level. In what ways can federal, state and local government agencies assist the Tribes in this relocation?

7. If humans are causing much of the global warming that we are observing, what should humans be doing to reduce their greenhouse gas production? 

8. What measures can the Tribes take to educate the rest of society about the plight of Tribes that have land that is directly threatened by inundation? 

References 

There are many excellent books available on climate change science and policy, but I mention four that I have used with great success in classes on climate change science: Global Climate Change, Arnold Bloom; Climate 2030, Rachel Cleetus; and The Climate Solutions Consensus, David Blockstein & Leo Weigman, and Climate Change: What the Science Tells Us, Charles Fletcher. 

Excellent documents regarding climate change in general, and sea level rise in particular, can be found at the website of the University of Washington Climate Impacts Group Tribal Support Desk, https://cig.uw.edu/resources/tribal/ (accessed January 26, 2020).  Information, research results, and data bases are constantly changing, but this site is highly credible for work with Tribal Nations.   

The Intergovernmental Panel on Climate Change (IPCC) is one of the most credible sites available on global climate issues.  In particular, the following reports are excellent: 

IPCC 2014,  Intergovernmental Panel on Climate Change, Climate Change 2014 – Synthesis Report, United Nations Environment Programme (UNEP) and the World Meteorological Organization (WMO),  https://www.ipcc.ch/report/ar5/syr/, (accessed January 26, 2020)
IPCC 2018,  Global Warming of 1.5 °C, Intergovernmental Panel on Climate Change, https://www.ipcc.ch/sr15/, (accessed January 26, 2020) 
IPCC 2019,  Climate Change and Land, Intergovernmental Panel on Climate Change, https://www.ipcc.ch/srccl/, (accessed January 26, 2020) 
IPCC 2019,  Special Report on the Ocean and the Cryoshpere in a Changing Climate, https://www.ipcc.ch/srocc/, (accessed January 26, 2020) 

The Northwest Indian Fisheries Commission https://nwifc.org/  An excellent site. 
The Affiliated Tribes of Northwest Indians https://www.atnitribes.org/ An excellent site.
Climate Change and Pacific Rim Indigenous Nations Project,   https://sites.evergreen.edu/indigenousclimate/, (accessed January 26, 2020).  An excellent site.

Columbia River Intertribal Fish Commission https://www.critfc.org/, (accessed January 26, 2020). 
The National Tribal Environmental Council https://tribalclimateguide.uoregon.edu/climate-programs/national-tribal-environmental-council, (accessed January 26, 2020). 

Natural Resources Law Center, University of Colorado Law School https://www.colorado.edu/law/academics/areas-study/natural-resources-energy-and-environmental-law, (accessed January 26, 2020).
For further study and possible student papers or projects, please consider using some of the software tools available at the Climate Impacts Group Tribal Support Desk, https://cig.uw.edu/resources/tribal/ (accessed January 26, 2020).  In particular, the Tribal Vulnerability Assessment Resources, https://cig.uw.edu/resources/tribal-vulnerability-assessment-resources/, (accessed January 26, 2020) offer excellent opportunity for exploring in greater depth.  The special report ‘Sea Level Rise in Washington State – A 2018 Assessment’, https://cig.uw.edu/resources/special-reports/sea-level-rise-in-washington-state-a-2018-assessment/, has some visualization tools that students might find useful. 
The following websites for reports on specific Indigenous Nations are excellent examples of recent activity in our region.  These offer rich data and methodological procedures for deeper student work.  All sites were accessed on January 26, 2020.

The Quinault Nation  

    Overall Climate Planning:  http://quinaultindiannation.com/planning/projectinfo.html 
    Specific Plans to Relocate the Taholah Village: 

         http://www.quinaultindiannation.com/planning/FINAL_Taholah_Relocation_Plan.pdf
The Nooksack Nation 

     Nooksack Indian Tribe Natural Resources Climate Change Vulnerability Assessment:  https://cig.uw.edu/news-and-events/publications/nooksack-indian-tribe-natural-resources-climate-change-vulnerability-assessment/
The Stillaguamish Nation 
    Stillaguamish Tribe Natural Resources Climate Change Vulnerability Assessment: 

https://cig.uw.edu/news-and-events/publications/stillaguamish-tribe-natural-resources-climate-change-vulnerability-assessment/
     Stillaguamish Tribe of Indians Natural Resources Climate Change Adaptation Plan:  

         https://cig.uw.edu/our-work/decision-support/stillaguamish-adaptation-plan/ 
     Stillaguamish Tribe Natural Resources Climate Change Vulnerability Assessment: 

https://cig.uw.edu/news-and-events/publications/stillaguamish-tribe-natural-resources-climate-change-vulnerability-assessment/
The following books and reports are useful: 
Grossman, Zoltan and Parker, Alan, 2012, Asserting Native Resilience: Pacific Rim Indigenous Nations Face the Climate Crisis. Oregon State University Press. 

Miller, I.M., Yang, Z., VanArendonk, N., Grossman, E., Mauger, G. S., Morgan, H., 2019. Extreme Coastal Water Level in Washington State: Guidelines to Support Sea Level Rise Planning, https://cig.uw.edu/resources/special-reports/sea-level-rise-in-washington-state-a-2018-assessment/, (accessed January 26, 2020).  
Mote 2008, Sea Level Rise in the Coastal Waters of Washington State, Philip Mote, Alexander Petersen, Spencer Reeder, Hugh Shipman, and Lara Whitely Binder, University of Washington Climate Impacts Group and the Washington Department of Ecology, January 2008, http://cses.washington.edu/db/pdf/moteetalslr579.pdf,  (accessed January 26, 2020).  
Swinomish Indian Tribal Community 2010, Swinomish Climate Change Initiative website: 

http://www.swinomish-nsn.gov/climate_change/climate_main.html (accessed Jan. 26, 2020).  
Note in particular:   Swinomish Climate Change Initiative Climate adaption Action Plan, October 2010   http://www.swinomish-nsn.gov/climate_change/Docs/SITC_CC_AdaptationActionPlan_complete.pdf   (accessed January 26, 2020). 
United Nations 2008, United Nations Declaration of the Rights of Indigenous Peoples, March 2008,  http://www.un.org/esa/socdev/unpfii/documents/DRIPS_en.pdf  (Accessed Aug 20, 2011) 
�Rob Cole is an emeritus faculty at The Evergreen State College. This material is based upon work supported by the National Science Foundation under Grant No. 0817624.Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.  Copyright (2020) held by The Evergreen State College. Please use appropriate attribution when using and quoting this case.  Cases are available at the Enduring Legacies Native Cases website at � HYPERLINK "http://www.evergreen.edu/tribal/cases/" �http://www.evergreen.edu/tribal/cases/� 





