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Foreword  

In 2014, the Model Forest Policy Program (MFPP), Climate Solutions University (CSU), and the 

Red Lake Department of Natural Resources (RLDNR) came together to create a climate 

adaptation plan for the forest and water systems of the Red Lake Indian Reservation in 

Minnesota.  Development of the plan came about because all parties, led by MFPP, recognized 

the critical need for local community resilience against the impacts of climate change by 

protecting forest and water resources. This climate adaptation plan for the Red Lake Reservation 

presents the results of a team effort, deep and broad information gathering, critical analysis and 

thoughtful planning. The Red Lake DNR Water Resources team took the local leadership role to 

engage with CSU and lead their program toward climate resilience with an adaptation plan that 

addresses their local climate risks and fits their local conditions and culture. This achievement 

was made possible by the guidance and coaching of CSU created by the MFPP in partnership 

with the RLDNR. The goal of CSU is to empower rural, underserved communities to become 

leaders in climate resilience using a cost effective distance-learning program. The result of this 

collaborative effort is a powerful climate adaptation plan that the RLDNR can support and 

implement in coming years. This plan will eventually be expanded into a guideline for other 

environmental, development, and planning programs on the Reservation.  The outcome will be a 

community that can better withstand the impacts of a changing climate upon their resources, 

economy and cultural structure in the decades to come. 
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Executive Summary  

he Red Lake Indian reservation in northern Minnesota is a sovereign nation; the land has 

never been allotted, sold, or otherwise owned by anyone other than the Red Lake Band 

of Chippewa Indians.  The reservation is comprised of over 800,000 total acres of lakes, 

forests, wetlands, peatlands, and 4 villages that house an approximate population of 6,000 tribal 

members.  The main source of revenue on the reservation comes from management of the natural 

resources; timber, a large fishery operation, and subsistence account for a large portion of the 

local economy.  The reservation forests are currently healthy and the quality of both surface and 

ground water are among the highest in the state.  

Because the reservation has a finite amount of space, proper management of the resources are 

paramount.  The forests must be managed such that timber harvests are economically viable into 

the foreseeable future.  The quality of the water used for both fishery and municipal needs must 

remain unpolluted and abundant.  Outside pressures such as agriculture runoff from surrounding 

communities and timber markets can place stress on these systems. Internal pressures such as a 

growing population, increase in development, and an increased demand for ecosystem services 

can also negatively impact the available natural resources.  

However, there are some stresses that are larger than can be mitigated by local solutions.  

Climate change is the response of the Earth’s systems to a marked increase in global 

temperature.  Higher temperatures are exacerbated by an increase in carbon dioxide into the 

atmosphere, which are released when fossil fuels like oil and coal are burned.   The effects of 

more heat in the atmosphere include changes in precipitation patterns, an increase in water vapor 

which can lead to extreme weather events and stronger tornadoes and hurricanes, among others.  

These changes can also lead to heat waves, drought, changes in plant and animal habitat, 

increased risk for wildfire, and declining sea ice, all of which have further environmental effects.  

For Red Lake, and the Great Lakes region in general, the biggest changes are in the quantity and 

timing of precipitation.  An increase in heavy precipitation events, a shift in when seasonal 

changes like ice and snow melt occur, an increase in hot days, and a longer time period between 

precipitation events can cause problems such as flooding, drought, and wildfire to occur more 

frequently and with stronger intensity.   

Because the natural resources are so vital to the local economy, it is integral in the planning and 

management stage to take these changes into consideration.  Recognizing trends using available 

data will allow the tribe to be better prepared to manage climate related risks and ensure that 

both forest and water resources are managed using all available information.  

With help from the MFPP and curricula from CSU, the Red Lake tribe is taking an historic step 

forward to create a climate resilient community.  This plan is the result of a year-long process in 

which several goals and objectives were identified as possible solutions: 

T 
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 Keep our timber industry sustainable and resilient to change in order to minimize risk and 

preserve the forests for future generations 

 Protect and preserve our water quality and fishery  

 Manage/reduce/prevent invasive species 

 Encourage climate risk awareness in Tribal program planning and implementation 

 Facilitate meaningful stakeholder engagement by expanding partnership efforts to 

downstream communities and other management entities  

 Ensure the Red Lake tribe’s climate resilience through proactive planning and 

commitment to preserving natural and culturally important resources 

 Implement the climate adaptation plan within the DNR 

 Expand the climate adaptation plan to other tribal programs in a tribal-wide planning 

initiative 

This plan is the first step in Red Lake becoming a climate leader in Indian Country, and will 

create new partnerships within the tribe as well as with neighboring communities.  The Red Lake 

Band of Chippewa Indians is first and foremost a steward of their ancestral lands, and becoming 

climate resilient is a way to continue this honorable tradition into the 21
st
 century.  

  



Mitigwaki idash Nibi: A Climate Adaptation Plan for the Red Lake Band of Chippewa Indians 9 

Introduction 

Landscape, History, and Resources 

he Red Lake Indian Reservation in 

Northern Minnesota is comprised 

of over 800,000 acres of land and 

open water. The Red Lake Indian 

Reservation is located in the northern 

Minnesota counties of Beltrami and 

Clearwater, along with smaller tracts in 

seven other counties. Those counties are 

Beltrami, Clearwater, Koochiching, Lake 

of the Woods, Marshall, Pennington, Red 

Lake, and Roseau. Within the reservation 

there are four communities, including: 

Red Lake, Redby, Ponemah and Little 

Rock. The Red Lake Band of Chippewa, 

through treaties and agreements in 1863 

(amended 1864), 1889, 1892, 1904 and 

1905, gave up land but never ceded the 

main reservation, a contiguous block or 

reservation land surrounding Lower Red 

Lake and a portion of Upper Red Lake, 

commonly referred to as the “diminished reservation.” It is comprised of 407,730 acres. In 

addition, there are 229,300 acres of surface water area. The tribal government has full 

sovereignty over the reservation, subject only to federal legislation specifically intended for Red 

Lake, which makes it a "closed" reservation. The Tribe has the right to limit who can visit or live 

on the reservation. The reservation completely surrounds Lower Red Lake, the largest inland 

lake within the borders of Minnesota, and includes a major portion of Upper Red Lake.  The land 

is slightly rolling and heavily wooded, with 337,000 acres of woodlands under management. 

There are numerous lakes, swamps, wetlands, peat bogs and prairies.  

The Red Lake Department of Natural Resources works in partnership with the state of Minnesota 

to manage forest and water resources, although Minnesota has no legal jurisdiction within 

reservation boundaries.  The Reservation has three principle management areas, based primarily 

on geographical characteristics. The main portion is a contiguous block called the “diminished 

reservation”. The term diminished reservation is based on treaty history, and means that it has 

never been ceded to the U.S. government. The other two regions are lands which were ceded to 

the U.S. government by treaty, but subsequently restored to the Band. The largest contiguous 

block of these territories is located on the Northwest Angle of Minnesota. The "Angle" has 

T 

Figure 1.1: Red Lake Reservation. 
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historically been treated as a separate management area. The remainders of the restored ceded 

lands are commonly termed the "Ceded Lands." These lands are scattered acreages mostly 

located in Lake of the Woods, Beltrami, Koochiching and Roseau Counties. The largest 

contiguous blocks amount to several thousand acres. 

Retreating continental glaciers created the land forms present today. Former shorelines and beds 

from glacial Lake Agassiz, outwash plains, and various moraine deposits formed the topography. 

The Reservation is part of the Hudson Bay watershed. About 78 percent of the landscape is at or 

near water table levels, leaving 22 percent as upland acreage (Source was the 1992 CFI database 

using landscape position. Acreages for various surface cover types will vary among the different 

databases used by Red Lake resource managers.). The elevation varies from about 1060 feet at 

Lake of the Woods to 1420 feet on the Ponemah peninsula. 

The major features are Upper and Lower Red Lake, the latter being wholly contained within 

Reservation boundaries. They are shallow remnants of glacial Lake Agassiz separated by the 

Ponemah peninsula and joined by a narrow passage. The Red Lakes drain to the west, by way of 

the Red Lake River, into the Red River of the North, and eventually to Hudson Bay. Water levels 

are controlled by a dam at the outlet of Lower Red Lake. There are numerous small "inland" 

lakes, mostly in the moraine country south of Lower Red Lake. Most of the people reside on the 

lands south of Lower Red Lake and on the Ponemah peninsula. Rolling morainal topography and 

old beach ridges are typical. Steep slopes can occur. This area is the northwest edge of a system 

of glacial moraine deposits common to north-central Minnesota. Very flat open wetland with 

scattered low rises or islands comprise the western third of the Diminished Reservation. The Red 

Lake River bisects this area. The Clearwater River runs along the southwest boundary. The 

region termed the "Narrows Country", or the "Narrows", lies north of Lower Red Lake between 

Upper Red Lake and Highway 89. This section of Highway 89 runs atop a low moraine called 

the "Ridge." Characterized by forested peatlands, the Narrows is the least accessible and least 

developed area of the Diminished Reservation. The region is named for the passage connecting 

Upper and Lower Red Lakes. 

Three major vegetation zones intermingle on the Red Lake Reservation. Second growth 

deciduous and pine forests characterize the Ponemah peninsula and the areas to the south of 

Lower Red Lake. This zone tends to be more biologically diverse, both in the number of 

vegetation types and the species diversity within vegetation types. These areas have sustained the 

greatest human impact. To the west, lies the marsh/wet prairie/oak savannah type. Sedges and 

wet grass species typify the zone, with some areas of lowland brush. Upland islands commonly 

support aspen associations. Fires frequently occur in this region, especially in drier years.  

From the north, boreal swamp conifer and bog associations predominate much of the Ceded 

Lands, the NW Angle and large portions of the Diminished Reservation in the Narrows area. 

Upland islands are often purer stands of aspen or jack pine. Red Lake lands are scattered 

throughout the patterned peatland country, an ecosystem of increasing scientific interest. 
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Overview of Communities – Rural Landscapes and Urban Development 

There are four communities on the Red Lake Reservation, all located near Lower Red Lake. Red 

Lake, Redby and Little Rock are on the south shore. Ponemah is located on the south side of the 

peninsula between Upper and Lower Red Lake. Red Lake is the largest village and the location 

of most services. The nearest larger population centers are Bemidji and Thief River Falls. 

Smaller nearby towns include Warroad, Roseau, Baudette, Blackduck, Kelliher, Bagley and 

Angle Inlet. The Diminished Reservation is served by U.S. Highways 1 and 89, which are 

maintained by the State of Minnesota. Additionally, there are hundreds of miles of unimproved 

or woods roads. Most of the road networks are located south of Lower Red Lake and on the 

Ponemah Peninsula. Access to the Ceded Lands is from Highway 72 in the east, County Road 

9/54 in the west, and Highway 11 across the north. County highway departments maintain 

several graded roads throughout the area. There are many unimproved, mostly winter-only, roads 

accessing some portions of Red Lake land, but many areas remain inaccessible by vehicle.  

The Northwest Angle contains one gravel all-weather road that extends in from Manitoba and 

services a small year-round community along Angle Inlet and by Young's Bay. There is also a 

network of un-maintained winter-only roads throughout much of the Angle, some of which are 

becoming brushy. Most of the area remains inaccessible by vehicle. 

The main village of Red Lake is the most populated, with most homes and businesses residing 

near the lakeshore.  Figure 1.2 shows the difference in urban sprawl between 1939 and 2013.  

The red line on the figures represents the reservation boundary.  
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Figure 1.2: Red Lake Reservation Housing Development: Historical Change. Source: Red Lake DNR. 

 

Figure 1.3: Red Lake Reservation Housing Development: Projected Change. Source: Red Lake DNR. 

 

The projection for future development for the next 50 and 100 years with the growing population 

shows cause for sustainable planning. Figure 1.3 shows this expansion in terms of forest land-use 

converted to residential areas.  
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Demographics - People, Landscapes, Policy, and Economics 

There are 11,422 enrolled members of the Red Lake Nation. About half of these enrolled 

members live on the reservation, while the other half live in various places across America. Most 

off-reservation members live in urban areas with a concentration in Minneapolis/St. Paul and 

Duluth, Minnesota. The resident population of the Red Lake Reservation is 5,828. The median 

age is 22.4, compared to a state and national average of approximately 37 (Figure 1.4). 

There are three elementary schools (including St. Mary’s Catholic Mission school), a middle 

school, a high school, a tribal college and several vocational education opportunities. The Red 

Lake Public School District reported that 1,869 students were enrolled for the 2011-2012 

academic year. Minnesota open enrollment policy allows Red Lake children to attend schools in 

adjacent districts. Of the reservation residents, 25.5% were reported to have no high school 

degree or equivalent (Figure 1.5). 

At Red Lake, unemployment and underemployment exist in percentages that would be 

considered catastrophic anywhere else, with seasonal shifts from 50-75% unemployment, mostly 

from resource based jobs like fishing and logging. Figure 1.6 represents this large seasonal 

dependence. This also shows total unemployment in Red Lake to be 35.1%, compared to 

Minnesota’s unemployment rate of 15.8%, and the national average of 24.3%.  

 

 

Figure 1.4: Median Age. Source: U.S. Department of Commerce, Census Bureau. 
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Figure 1.5: Educational Attainment, 2012. Source: U.S. Department of Commerce, Census Bureau. 

 

 

 

Figure 1.6: Weeks Worked Per Year. Source: U.S. Department of Commerce, Census Bureau. 
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Figure 1.7: Median Earnings. Source: U.S. Department of Commerce, Census Bureau. 

 

 

 

Figure 1.8: Employment by Industry. Source: U.S. Department of Commerce, Census Bureau. 

Federal and state grants and contracts provide for the majority of jobs through Tribal programs. 

Red Lake has developed three small casinos on tribal land which employ close to 1,000 people, 

57% of whom are tribal members. Many of these casino workers are employed at or below the 

poverty rate.  Figure 1.8 shows casino, fishing, and craft subsistence in the “other” column.  
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Figure 1.9: Individuals & Families below Poverty, 2012. Source: U.S. Department of Commerce, Census Bureau. 
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Figure 1.10: Poverty by Age & Family Type. Source: U.S. Department of Commerce, Census Bureau. 
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that are related by marriage, birth, or adoption.  There are different familial types that represent 

the given percentage (Fig. 1.10). 

Community Profile 

Red Lake is the location of the tribal headquarters and several tribal programs and businesses. 

Red Lake Schools, (K-12) and community center are located in Red Lake. St. Mary’s Mission 

also operates a 1
st
 - 6

th
 grade school. Other facilities located in Red Lake are a modern IHS/CHS 

hospital, IHS staff housing, Jourdain/Perpich Extended Care Facility, senior apartments, fitness 

center, a convenience store and laundry facility. The Humanities building contains a gym, 

AmeriCorps, Red Lake Nation College, and the Elderly Nutrition Program. The Boys and Girls 

club and powwow grounds are north of the Humanities. Adjacent to the elementary school, the 

Forest Development Center contains 3 state of the art computer controlled greenhouses, a 

technologically advanced nursery and seed bank, along with a laboratory and testing facilities. 

The Tribal Justice Center houses the court and law enforcement Departments. Redby is five 

miles east of Red Lake. Redby has a community center, which also houses the Food Distribution 

Program, Red Lake Fisheries, the Whitefeather-Moe Technical Training Center, an adolescent 

group home and a chemical dependency treatment facility, two stores, a café and garage, and 

Red Lake Nation Foods. Ponemah is near the end of the peninsula separating Upper and Lower 

Red Lakes. It has a community center, a K-8th grade school, Head Start, a health clinic, 

ambulance station, law enforcement substation, elderly nutrition center, Fitness Center, a 

convenience store and laundry, and powwow grounds. The Little Rock area is to the west of Red 

Lake. It has a community center, a health station, a privately owned cattle and buffalo farm; 

cultural Round House, two Indian-owned stores, numerous pine plantations managed by Red 

Lake’s Department of Natural Resources, and is also the physical location of Red Lake Net 

News.  

Red Lake has its own planning department and grant writers that work with the various programs 

and agencies to improve the reservation’s infrastructure. Upgrades have been completed in water 

and sewer systems, wastewater treatment, solid waste, road improvements and maintenance. The 

Red Lake Housing Authority plans, coordinates and oversees reservation housing.  

Downstream Communities – Shared Benefits and Services 

Because the waters of Red Lake flow to the west, join in the Red River of the North, and 

ultimately end up in Hudson Bay, the communities that are hydrologically downstream are 

connected to Red Lake through the watershed.  The Red Lake watershed serves a variety of 

communities in many different ways.  In order to analyze this relationship, the human uses, 

influences, and ecosystems services must be defined.  Water uses between communities are 

widely variable and cross socioeconomic and cultural borders.   
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As shown in Figure 1.11, the diminished Red Lake Indian reservation is contained entirely 

within the Red Lake watershed.  The rights and uses of water on the reservation are different 

from even its closest neighbors.  Most tribal members do not own or operate family farms, so 

there is no irrigation, and minimal livestock, and manufacturing water use.   

Water use rights are also unique on the reservation, compared to other cities with the defined 

area.  As a closed reservation, the members of the Red Lake tribe hold all of the land in common. 

This also means that only the federal government has any further jurisdiction over the land or 

water of the reservation, and even that is limited to federal criminal laws.  

Other communities in the watershed (outside of the reservation boundaries) are heavily 

cultivated for various crops.  The surrounding area is thus dependent on the watershed for 

irrigation, livestock, and maintenance of farm operations. As shown in Figure 1.12, the areas on 

the borders of both Federal and Indian lands are high quality and low-development farmland.  

The largest difference between tribal and non-tribal water use is this agricultural relationship.  

Ecosystem services that the communities receive are similarly divided. While both communities 

receive the benefit of ground water for municipal use, agricultural areas are more economically 

dependent on the quality and availability of water. Other ecosystem services include carbon 

sequestration, nutrient and waste cycling, and pollination which are provided by the watershed 

and by which all humans benefit.  

According to the 2010 census, the population of the downstream communities is 30,717 and 

includes the cities of Bagley, Fosston, East Grand Forks, Thief River Falls, Crookston, Red Lake 

Figure 1.11: Red Lake Watershed boundaries, defined.                                                       

Source: Red Lake Watershed District, 2013. 
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Falls, Grygla, Clearbrook, and Gonvick.  These communities benefit directly from the water 

flowing from the reservation and use it for agriculture, municipal, and personal use.    The Red 

Lake Watershed District [RLWD] is a governing body created in 1970 under the Minnesota 

Watershed Act. The purpose of the district is to “reduce flooding and flood damages, improve 

water quality, and enhance fish and wildlife habitat through sound water management.” 
1
 

The RLWD has a 10-year management plan for the watershed that was enacted in 2006.  The 

goals of the plan include maintaining monitoring stations around the watershed, using hydrologic 

models to predict stream flows as a way to forecast floods, locating sites for ditches and 

impoundments, and monitoring water quality.  The plan also outlines management plans and the 

various jurisdictions involved in decision making for different parts of the watershed. 

Because the Red Lake Band of Chippewa Indians [RLBCI] is an entity upon itself and is not 

regarded as public lands in the same way as the rest of the watershed, there are considerations 

that must be met when attempting to manage resources shared by both publics involved.  There 

is a section within the RLWD plan that identifies and describes possible conflicts in management 

areas, programs, and policies within other districts.  The RLBCI is listed as “constituting 18% of 

the land within the geographic extent of the RLWD.”
2
 Since the Red Lake reservation predates 

both the United States and the State of Minnesota, it does not share jurisdiction with either, nor 

does it require input from any outside entity for its own resource management plans.  The 

RLWD plan also mentions that the focus for the RLBCI is forestry and fisheries, and has little to 

no agriculture. 

During the development of the plan, informational public meetings were held in various 

communities within the watershed to collect input and hear concerns.  The meetings were also 

held to inform the public about the responsibilities of the RLWD as it pertains to water resources 

in the region. Although it is not indicated whether or not the RLWD had public input meetings 

on the reservation, the plan does state that the RLWD maintains a working relationship with the 

tribe.  Because the RLWD does not actively engage the RLBCI, there is a gap as well as an 

opportunity to have a meaningful partnership between the two entities.   

 

                                                 

1
 Red Lake Watershed District (2013).  

2
 Red Lake Watershed District (2013).  
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Figure 1.12: Farmland and development boundaries. Source: American Farmland Trust, 2013. 

 

What Is Climate Change? 

Climate change refers to the increase of the overall temperatures of the planet, and the effects 

that the change is having on natural processes. However, the key in understanding it requires a 

little background information.  



Mitigwaki idash Nibi: A Climate Adaptation Plan for the Red Lake Band of Chippewa Indians 21 

First, there is a natural phenomenon called “The Greenhouse Effect.” When light from the Sun 

reaches Earth, some of the sunlight gets reflected, and some of it becomes heat and the gases in 

our atmosphere trap that heat. This process is necessary for life to exist.  When we burn fossil 

fuels, it releases CO2, commonly known as carbon dioxide, which goes into our atmosphere.  

The more CO2, the more heat gets trapped, and the warmer our Earth becomes. This is called the 

“Enhanced Greenhouse Effect.”  

Using geologic methodology, we know the approximate age of the Earth to be about 4.5 billion 

years old. It has undergone many changes in that time; from a ball of molten lava to the planet 

we are familiar with in present time. There are natural fluctuations in temperature, too. There 

have been ice ages and periods of warming that occurred before humans even existed and 

throughout human history.  

Scientists in both the Arctic and Antarctica can find out a lot about our past through ice cores. 

Similar to counting rings on a tree to see how old it is, scientists can count layers of ice to see 

what the atmosphere was like hundreds of thousands of years ago. Using this data, we can see 

that the amount of CO2 in the atmosphere greatly increased right about the time of the Industrial 

Revolution. This distinct increase in CO2 happened rapidly, and was much more than the natural 

highs and lows ever seen before.  

This graph compiled by NASA, shows that the amount of CO2 in the atmosphere is higher than 

anything that ever happened in the previous 650,000 years.  

 

Figure 2.1: Atmospheric CO2. Source: NASA. 
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Think of the Earth as a machine – the water, the landforms, the atmosphere, the nutrients, and all 

forms of life all exist within a certain amount of space.  All of these cycles affect each other, they 

are all connected, and when something happens to one part of the system, it affects the rest of the 

parts.  Some of the effects of climate change include:  

Sea level rise: In the last century, the level of the ocean increased by around 7 inches.  In the last 

10 years alone, this rate was almost doubled – which threatens coastal cities and island nations, 

and has caused billions of dollars in damage and displaced many people from their homes and 

livelihoods.   

Global temperature rise: Surface temperatures continue to increase, even with fluctuations in 

solar output. Higher temperatures means heat waves, changes in plant and animal habitat, 

increased risk for wildfire, and an increase in extreme weather. 

Extreme weather events: Because weather is driven by changes in heat and atmospheric 

pressure, higher air temperature affects jet streams and storm systems.  Heavy rains, flooding, 

extreme storms, an increase in tornadoes, and bigger and stronger hurricanes are all increasing in 

number and intensity.  While no one event can be directly linked to climate change, there is an 

increase in frequency of all extreme weather events worldwide.  

Declining sea ice: With warmer temperatures comes warmer oceans, and warmer ocean water 

means that sea ice is disappearing rapidly.  The loss of sea ice has several big effects: ice reflects 

sunlight, so less ice means that more heat gets trapped, which makes the enhanced greenhouse 

effect worse, which melts more sea ice in a vicious cycle.  

How Is Climate Change Affecting Red Lake?  

Climate change is a global concern, but it can be examined in a localized spatial scale.  The 

Great Lakes Integrated Sciences and Assessments [GLISA] organization compiled region 

specific data to help visualize the effects of climate change for the Red Lake reservation using 

historical temperature, precipitation, and seasonal changes in both.  The following information is 

cited from a draft document with permissions.  The information presented is based on several 

regional climate models, so as to best represent the true average.  

First, northern Minnesota has seen some changes in average annual temperatures. These changes 

vary by season, with the most of the warming happening in the winter months.  This has many 

consequences, from affecting the hydrologic cycle in terms of precipitation quantity and timing, 

the start of the frost and snow season, the amount and start of lake ice, the amount of snow 

received, and the length of time between winter and spring.  The following figures show the 

mean temperature change from the ranges 1951-1980 to 1981-2010.  

The predicted trends in precipitation also have a very pronounced impact on northern Minnesota 

and vary with the season.  There is a larger amount of variability with precipitation models 
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because of the inability to measure the intensity of individual weather events.  In fact, the models 

show a distinct opposite trend compared to the rest of the Midwest.  Possible reasons for this 

include the “shifting seasons” phenomena, which refers to changes in the timing of seasonal 

events in response to changes in climate.  The winter season is shorter on average, and doesn’t 

adhere to the December- February range that it had previously. The following precipitation 

trends reflect this difference for northern Minnesota.  
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Figure 2.2: Mean Temperature Change. Source: Great Lakes Integrated Sciences & Assessments. 
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 Figure 2.3: Mean Precipitation Change. Source: Great Lakes Integrated Sciences & Assessments. 
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The following figures are summations of future projections minus historical record, which shows 

the percent of change in the region; as well as short and long-term climate changes. 

 

Figure 2.4: Projected Temperature Change. Source: Great Lakes Integrated Sciences & Assessments. 
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Figure 2.5: Projected Precipitation Change. Source: Great Lakes Integrated Sciences & Assessments. 
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Midwest ranges from 1.5-4.5°F 

warming with an average around 3°F. 

Midwest ranges from 3-5°F warming 

with an average around 4.5°F. 

Warming is consistent across most of 

the Midwest. 

P
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Midwest ranges from -4% to +7% 

change. 

Midwest ranges from -7% to +12% 

change. NCM has some of the 

greatest precipitation changes, 

especially in the northern parts of the 

Red Lake area (+8 to +12% 

increases). 

W
in

te
r T

em
pe

ra
tu

re
 

Midwest ranges from 2-5°F warming 

with an average around 3.5°F. 

Midwest ranges from 3.5-7°F 

warming with the greatest warming in 

MN, especially in the north. 

P
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Midwest ranges from -3% to +15% 

change. 

Midwest ranges from -3% to +17% 

change. Increased across MN and WI 

are greatest for the region, but NCM 

may have slightly smaller increases 

(+10 to +15%). 

S
p

ri
n

g
 

T
em

pe
ra

tu
re

 

Midwest ranges from 1-5°F warming 

with an average around 3°F. 

Midwest ranges from 2-7°F warming. 

Spring has the smallest increases of 

any season, and northern MN has 

smaller increases than southern MN. 

P
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tio

n Midwest ranges from +2% to +10% 

change 

Midwest ranges from -5% to 15% 

changes in precipitation. NCM has 

some of the greatest increases. 
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Midwest ranges from 1.5-5°F 

warming with an average around 

3.5°F. 

Midwest ranges from 2.5-9°F 

warming. Temperatures in NCM have 

some of the smallest increases for the 

Midwest (3.5-4.5°F). 

P
re
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ta
tio

n 

Midwest ranges from -13% to +11% 

change. 

Midwest ranges from -23% to 19% 

changes in precipitation. NCM is one 

of the few regions with average 

precipitation increases (+5% to 

+10%), but some models project 

negative changes. 
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Short Term (2021-2050) Long Term (2041-2070) 
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Midwest ranges from 1.5-4.5°F 

warming with an average around 3°F. 

Midwest ranges from 3-6.5°F 

warming. Northern MN is projected 

to warm less than southern MN but 

similar to WI and MI. 

P
re

ci
pi

ta
tio

n 

Midwest ranges from -4% to +7% 

change. 

Midwest ranges from -8% to 12% 

changes in precipitation. MN and the 

northern parts of the Midwest have 

average increases, but NCM is 

projected to increase less than central 

and northeast MN. 
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 There is a distinct west-to-east 

gradient across northern MN of 

increasingly fewer days below 

freezing each year. NCM is projected 

to experience 18-20 days less on 

average. Change in days above 95°F 

are least in the north and increase 

further south. NCM will experience 

little to no change in the northern 

parts of Red Lake and up to 10 days 

more per year in the southern part of 

Red Lake. More hot days will not 

necessarily occur consecutively. 

P
re

ci
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 There is great uncertainty in extreme 

precipitation projections, but days 

with greater than 1” precipitation 

events are projected to increase the 

most in parts of NCM (up to +60% 

more days over 1”). The maximum 

number of consecutive dry days in a 

year is projected to decrease the most 

in northern MN (up to 8 fewer). 

Figure 2.6: Summary of Projected Changes. Source: Great Lakes Integrated Sciences & Assessments. 
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Forest Resources of the Red Lake Reservation  

he Red Lake Reservation forest resource consists of 348,502 acres, giving Red Lake the 

largest Tribal forest in the Midwest.  

On the Diminished portion of the reservation, the forest covers about 260,101 acres, or 

roughly 40 percent of the landscape. Three major ecosystems are present at Red Lake, wet 

prairie to the west, boreal swamp to the north, and mixed conifer-hardwood upland forest to the 

south and east. The forest types on the Diminished Reservation are typical of forests found 

across northern Minnesota. 

Of the 156,700 acres of Ceded Lands belonging to the Red Lake Band of Chippewa, 88,402 

acres, or 56 percent are forested. Human population densities are very low with few improved 

roads. Most of the area is accessible only during the winter. The Northwest Angle is 

geographically isolated by water and international boundary from the rest of the Reservation and 

from Minnesota. Most of the “Angle” belongs to the Red Lake Band, an area of about 52,841 

acres. 

The forest types on the Red Lake Reservation can be categorized by five major forest cover type 

groups: 1) aspen; 2) upland hardwoods; 3) swamp hardwoods; 4) upland conifers; and 5) swamp 

conifers. These cover type groups are made up of ecologically similar forest types or 

associations. For example, the aspen cover type group includes aspen, aspen/balm, 

aspen/northern hardwood, and aspen/bur oak forest types. 

T 
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Figure 3.1: Red Lake Cover type groupings. Source: Red Lake Dept. of Natural Resources, 2013. 
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Aspen Cover Type Group  

The aspen group, the second largest cover 

type group, covers 111,460 acres, or about 

32 percent of the entire forest. Aspen is 

currently the major commercial species in 

northern Minnesota, and certainly at Red 

Lake. Aspen species make up two-thirds 

of the harvest volume since 1980 when 

aspen markets went from poor to 

excellent. The economic impact in terms 

of employment, personal income, and 

Tribal income is a key part of the Red 

Lake economy. 

There are large stocks of mature and over-

mature aspen at Red Lake. The western portion of the Diminished Reservation is dominated by 

aspen parklands where there is approximately 30,000 acres the aspen cover type group. Most of 

the current stocks are winter access only, limiting the length of the logging season. 

The only silviculturally sound technique to regenerate aspen, especially in over-aged stands, is 

clear-cutting. The principal concern has been the visual impact of clear-cutting, which is 

understandable, but is not an ecological issue. Complete, or nearly complete, harvest of mature 

aspen insures that the aspen cover-type will be sustained and in degraded stands, the quality and 

stocking will be improved. Also, a regulated harvest utilizing techniques such as clear-cutting 

provides significant benefits to many different species of wildlife by providing multiple age 

classes throughout the landscape. Visual impacts, however important, must be weighed with 

biological and economic factors. Both long-term and short-term perspectives should be used. 

Left to exclusively natural means, much of the aspen cover type group will fail to remain in an 

adequately stocked forested condition. Undisturbed, aspen types will not reproduce themselves 

well and much of the area is too far from alternate seed sources to depend on natural succession 

to other forest types. Excellent marketability, financial gain to the Band, large stocks of mature 

timber and almost guaranteed regeneration suggest the harvest should be maximized. At the 

same time, consideration should be given to regulating the aspen resource to provide an even 

flow, sustainable harvest, rather than perpetuating a boom and bust cycle. 

  

Figure 3.2: Aspen Cover Type. Source: Red Lake Dept. 

of Natural Resources. 
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Upland Hardwood Cover Type Group  

The upland hardwood group covers 

33,561 acres, or 10 percent of the entire 

forest, with none in the Ceded Lands. It 

is the fourth largest cover type group. 

Upland hardwood species made up only 

10 percent of the harvest volume since 

1980. Uses include firewood, a limited 

amount of log production, sugar bushes, 

birch crafts, and other cultural uses. 

Additionally, hardwoods are 

particularly important for wildlife. What 

might be termed undesirable or non-

merchantable hardwoods are sources of 

food and shelter for many species of 

wildlife. Even low grade oaks produce 

acorns for deer, bear, and jays. 

Growing the diversity and quality of hardwoods that are possible to the eastern and southern U.S. 

may not be a silvicultural reality at Red Lake. The Red Lake Reservation lies on the fringe 

between prairie and forest, and many tree species within this cover type are at the limits of their 

ecological range. 

This is a biologically stressful condition, particularly for sugar maple. Though it can be very 

prolific in the understory on better soils, its potential for anything other than a sugar bush is 

usually quite limited. In contrast, basswood has significant potential and will easily reach saw-

timber size and attain very high quality with proper management. Both uneven-aged 

management and doing nothing will allow a large portion of the resource to succeed to sugar 

maple-dominated stands. Encouragement of basswood, oak, and most other hardwoods can be 

best accomplished by even-aged techniques such as clear-cutting, seed tree, shelterwood, and 

group selection. Even-aged hardwood management, in this part of Minnesota, probably fits 

larger natural ecosystem dynamics more closely and has far greater benefits to wildlife habitat. 

Swamp Hardwood Cover Type Group  

The swamp hardwood group covers 60,899 acres, or 17 percent of the entire forest. It is the third 

largest cover type group. The swamp hardwood resource consists of two major forest types 

which are ecologically quite different; 1) black ash, and 2) balm-of- Gilead. Harvest pressure on 

swamp hardwoods is currently low, after a small peak in 1989 and 1990. Swamp hardwood 

species made up only 4 percent of the harvest volume since 1980. Markets were good only for 

quality saw-timber.  

Figure 3.3: Upland Hardwood Cover Type.                             

Source: Red Lake Dept. of Natural Resources. 
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Figure 3.5: Upland Conifer/Pine Cover Type.                      

Source: Red Lake Dept. of Natural Resources. 

Balm-of-Gilead might be characterized as 

a “swamp variety of aspen.” Stands tend 

to run rather pure, and regeneration 

requires full sunlight, suggesting even-

aged management. The balm types are 

fairly easy to regenerate, but balm 

markets have historically been poor until 

recently, preventing most commercial 

operations. Stands are aging similarly to 

aspen. Much of the balm resource has 

advanced regeneration of ash or swamp 

conifer species.  

A fair amount of quality black ash exists 

today, and the potential for improvement 

on productive sites may be realized by implementing timber stand improvement practices 

(similar to those needed by upland hardwoods). Black ash is successfully managed on either an 

uneven-aged or even-aged basis, depending on site conditions. 

With the impending threat of invasive species, such as emerald ash borer in ash species, or 

changes in climate trends that may introduce stress, caution must be exercised when management 

techniques produce stands that are dominated by a single species. It may be desirable for both 

economic and ecological reasons to allow the resource to succeed into other forest types. 

Maintaining species diversity becomes important to help buffer losses in revenue to the tribe but, 

perhaps more importantly, maintain hydrologic stability for this cover type. 

Upland Conifer/Pine Cover Type Group  

The upland conifer group covers 17,750 

acres, or 5 percent of the entire forest. It 

is the smallest cover type group. Pine 

species made up 18 percent of the 

harvest volume since 1980. Most natural 

pine stands are roughly the same age 

originating from fires in the 1910’s and 

1920’s. In addition, many pine 

plantations were established in the 

1960’s and 1970’s. Generally, quality is 

good, and growth is reasonable. 

Thinning will maximize growth on 

quality trees, and prevent growth 

Figure 3.4: Swamp Hardwood Cover Type.                            

Source: Red Lake Dept. of Natural Resources. 
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stagnation and stress that comes with overcrowding. Thinning can usually be done on a 

commercial basis. It is important that a silviculturally sound, site specific thinning prescription 

be written and followed for marking and cutting to help eliminate the potential for highgrading 

pine stands. Good timber sale administration is necessary for control of logging to prevent 

damage to the remaining standing trees. Given several decades to work, even small wounds can 

easily develop into pockets of rot which degrade the most valuable portion of the tree. 

Survival rates in plantations are low. Pine plantation success averages about 50 percent. 

The main reasons for mortality are brush competition, fire and with higher incidence more 

recently, development for roads and housing. Soils appropriate for establishing pine are also 

desirable for home sites. Competition will only increase between the demand for housing and the 

objective to “plant more pine.” Changes in land use are slow and subtle, but are nonetheless real. 

The zoning issue will need to be addressed and decisions will need to be made if Red Lake 

forests are to be preserved for future generations.  

In terms of maintenance, brush competition is the biggest challenge. Seedling release from 

competition (access to sunlight, water, and soil nutrients) is critical to survival. Mechanical 

release (brush saw) alone, or in combination with chemical herbicide application are used to 

maintain plantations. Herbicides were used to help establish pine plantations in the Ceded Lands 

in the 1970’s, and survival rates on these plantations are much better than on plantations without 

herbicide applications. 

Wildfires must be controlled. The vast majority of fires are of human origin. With the high cost 

of establishing plantations, it is imperative that these investments are protected if future 

generations of Red Lake people are to have a pine resource. 

Another consideration in pine management is natural regeneration of existing pine stands. Red 

pine is a difficult species to regenerate naturally. Providing the proper timing and environmental 

situation will be a challenge. White pine regeneration is fairly straightforward, although it can 

require considerable investment to overcome deer browsing, brush competition, insect problems, 

and blister rust. “Carpets” of white pine regeneration can be found under some stands. However, 

white pine is susceptible to disease and insect problems. 

Swamp Conifer Cover Type Group  

The swamp conifer group covers 124,832 acres, or 36 percent of the entire forest. It is the largest 

cover type group. The most common species are balsam fir, tamarack, black ash, cedar, and 

black spruce. Swamp conifers cover large areas of Red Lake forest where growth is slow and 

stocking levels are naturally low. Most stocks lie north of Lower Red Lake between the Ridge 

and Upper Red Lake. Markets are poor, and swamp conifer species made up only 2 percent of 

the harvest volume since 1980. Markets may change in the next ten years, however. Large 

tamarack stocks have the greatest potential. 
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Figure 3.6: Swamp Conifer Cover Type.                                

Source: Red Lake Dept. of Natural Resources. 

Regeneration in mature/over-mature 

stands is an important consideration. 

Advanced regeneration is lowest in 

tamarack and mixed conifer stands. 

Forest succession is questionable in 

stands where regeneration is low and 

brush conversion will likely become a 

problem. Some areas may have rare plant 

associations that should be safeguarded. 

Minimizing site disturbance and avoiding 

long term hydrological alteration are 

critical considerations in any management 

activity. 

Forest Inventory and Planning (FI&P) 

The Red Lake forest is evaluated in terms of area, soils, species composition, timber volumes, 

size and density, stocking, age class, growth, mortality, and damaging agents. FI&P is 

responsible for collecting, analyzing and managing this data in an accurate, updated and well 

organized database. This information then enables the forest resource manager to make sound 

silvicultural decisions. It is especially important in planning timber harvests and forest 

development activities such as tree planting. 

FI&P’s tools are the Geographic Information Systems (GIS), Continuous Forest 

Inventory (CFI), and stand exam or Operations Inventory (OpInv). Fire management, timber 

harvest, wildlife habitat, watershed management, and forest development projects are some of 

the many applications of this data. 

a. Geographic Information System (GIS). Geographic Information Systems (GIS) combine 

spatial and tabular databases into one location. They allow the instantaneous correlation 

of location and attribute data, along with advanced query and analysis tools. Different 

years of digital aerial photography and department-specific datasets allow for precise 

planning and record-keeping. Whereas in the not-too-distant past paper maps needed to 

be cross-referenced with tabular data and then cross-referenced with paper photography, 

GIS allows for simultaneous viewing of all elements. Some examples of the many 

applications of the GIS include: harvest planning, timber sale maps, plantation site maps, 

mapping fire occurrences, planning prescribed burns, and identification and tracking of 

mortality trends. Department-specific datasets are maintained. 

b. Operations Inventory (OpInv), or Stand Examination. Red Lake employs a stand 

examination inventory referred to as Operations Inventory, which was developed by the 

BIA to obtain information for landscape and individual stand management. This 
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inventory system delineates the Reservation into cover type units, or stands, which are 

grouped into forest compartments. Each stand has cover type information and age data. 

There are about 13,600 cover type units on the Diminished Reservation. OpInv is 

designed to yield the location and a brief description of each forest stand. It is not as 

precise as the CFI data, but it is better designed for daily operations, and provides good 

information about locations of each forest stand. 

c. Continuous Forest Inventory (CFI). The Red Lake CFI system employs 778 permanent, 

1/5 acre plots, which consist of measuring every merchantable tree every 10-15 years for 

diameter, height and relative health. Trees that become merchantable in size between 

measurements are added to the plot data. The CFI data is highly precise and provides 

statistically viable data for modeling forest growth, mortality, and composition trends. 

This data is also used to determine the Annual Allowable Cut (AAC), in addition to 

identifying landscape-level trends in land use that would otherwise be difficult to detect 

and track, such as loss of forest cover to housing and infrastructure development. The 

information can be used to describe individual forest cover types, to measure how much 

change has occurred, and to estimate how much timber can be harvested at sustainable 

levels with a changing forest ecosystem. 

Although the economic significance of the Red Lake forest for employment and income cannot 

be ignored, forest management decisions are not based on monetary values alone. The Red Lake 

forest is a complex ecosystem influenced by soils, aspect, moisture, past management history, 

and other factors. Red Lake forest management involves management of wetlands, waters, 

wildlife, recreation, roads, aesthetics, and cultural resources. The Red Lake forest resource is 

managed for the benefit of all tribal members, and a well regulated, sustained forest will provide 

multiple-use resources for many generations. 
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Water Resources of the Red Lake Reservation 

ver 241,000 acres of the Red Lake Band's 836,000 total acres are water. In addition to 

the more than 135 lakes, there are over 242 miles of rivers and streams on Band land. 

The largest lakes on, and adjoining, Band lands are Upper and Lower Red Lakes, which 

cover 119,334 and 164,928 acres, respectively. Of the 284,262 total acres comprising the Red 

Lakes, 236,513 (83%) are owned and managed by the Band.  

 

Figure 4.1: Ownership of Red Lake Lands – Diminished reservation as well as restored areas and Northwest 

Angle. Source: Red Lake Dept. of Natural Resources, 2011. 

The Red Lakes are shallow, windswept, and generally do not stratify. Upper and Lower Red 

Lake open water temperature closely approximates mean air temperature. A dam, located on the 

west end of Lower Red Lake and operated by the Army Corps of Engineers, controls the level of 

both basins. Three lake level gauges are located on the lakes. The first, in operation since the 

mid-thirties, is located just above the dam. The second and third gauges, which were more 

recently installed, are located near the mouth of the Tamarack River at Waskish, MN (1995) and 

near the mouth of the Battle River near Saum, MN (1996).  

O 
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Located at the headwaters of the Red River drainage, which is part of the greater Hudson Bay 

drainage system, many of the Tribal lakes and streams are minimally impacted (low in nutrients, 

minimal shoreline development, etc.) due to minimal development within the relatively small 

watersheds. Most of the smaller Tribal lakes are located in a narrow band that parallels the 

southern shore of Lower Red Lake. Nearly all of the tributaries enter Upper and Lower Red Lake 

on the south and east shores. 

Most of the surface waters are hard, alkaline, and of the calcium-magnesium bicarbonate type 

which helps buffer the effects of acid rain. pH values are generally neutral to basic. Phosphorus 

is typically the limiting growth nutrient in many of the local aquatic systems, and controlling the 

loading of phosphorus is key to maintaining healthy lake and river ecosystems. Phosphorus 

levels are normally not considered excessive in the lakes we have sampled to date, although we 

have documented high total and orthophosphorus levels in the Blackduck watershed, especially 

during spring run-off and following storm events. In a recent Red Lake Department of Natural 

Resources (RLDNR) and Army Corps of Engineers (ACOE) cooperative study of nutrient loads 

to the Red Lakes, the Blackduck River watershed was found to have the highest nutrient load of 

all watersheds studied to date. A random sampling of the smaller Reservation lakes found that 

most are dimictic, exhibit thermal stratification, and many are almost pristine in nature. Most 

lakes monitored to date have oxygen and temperature profiles that appear capable of supporting 

year around aquatic life. 

Chlorophyll-a, a pigment extracted from algae, is used as an indicator of primary (first level or 

algal) production in lakes. From the information we have gathered to date, we know primary 

production in many of the smaller Tribal lakes is low to moderate, thus most are accordingly 

termed oligotrophic or mesotrophic. The Red Lakes, because of their shallow, wind-swept 

nature, contain moderate amounts of nutrients and high residence time (the time it takes to 

"exchange" the volume of water in a lake - in the case of the Red Lakes, about 10 years), are 

considered eutrophic or highly productive. The bulk of the analysis we do is aimed at 

determining the trophic status of a particular waterbody and monitoring its ability to sustain 

aquatic life. By gathering, assessing, and comparing this data over time, we are able to monitor 

changes and implement steps toward protecting and maintaining the existing water quality of 

Tribal lakes and streams. 

Generally, little data is available on the groundwater resources of the area. The most 

comprehensive groundwater data currently available are Water Resources of the Red Lake Indian 

Reservation, Northwestern Minnesota (USGS, 1991), the 2006 Annual Monitoring Report, 

Closed Landfills, Red Lake, MN (BARR, 2006), well logs and sampling records from the landfill 

monitoring wells, and a select few private wells that may have data available. Other than this 

information available for the Diminished Reservation, no other data is available for Tribal lands, 

including the Northwest Angle and restored ceded lands. 
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In total, the small lakes, streams, rivers, tributaries, large lakes, peatlands, wetlands, and ground 

water resources on the reservation remain unpolluted and of very high quality.  Levels of 

dissolved oxygen, phosphorus, nitrogen, and other minerals such as iron and arsenic are below 

pollution levels and their presence is attributed to naturally occurring processes. 
3
 

  

                                                 

3
 Ruhl, James (1991). Water Resources of the Red Lake Indian Reservation. U.S Geological Survey, St. Paul MN  
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Climate Risk Findings 

n identifying stressors and risks for Red Lake’s forest and water ecosystems, it is important 

to make distinctions between climate change exacerbated risks and those that are a part of 

the natural order and occur regardless of anthropogenic change.  In their 2013 report, the 

Minnesota Interagency Climate Adaptation Team lists several different ways that climate change 

is impacting all of Minnesota.  Some of the impacts result from increased temperatures and 

precipitation.  Average annual trends show that the temperature is gradually rising, with a +1.5 

degree F increase in the northern part of the state where Red Lake is.  Additionally, there is a 10-

15% change in precipitation, most of these involving heavy precipitation events.  An estimated 

45% change in these heavy events are among the highest in the nation, second only to the North 

East region, which has a 74% change.  Both of these trends are increasing and projected to 

continue to increase due to the overall average temperature increase caused by climate change.  

These factors are showing cause for increasing forest disturbances, such as increased invasive 

species, changes in forest species composition, and mortality due to drought.  The health of the 

forest directly affects communities that rely on the ecosystem benefits, especially on the 

Reservation, which depends on natural resources as their main economic driver.   

Although there is a lack of Reservation specific data for how climate change is affecting the 

forest ecosystems, the overall trends and projections for greater Minnesota remain applicable.  

Some forest impacts that do not appear to be directly caused by the effects of climate change are 

fire, timber harvesting, and drought, although drought and fire can be made worse by less 

precipitation and higher temperatures, which are both effects of a warming climate.  Climate can 

be linked to other forest changes, however; factors such as changing composition of forest tree 

and understory species, increased heat waves and intensity, degraded and reduced water and air 

quality, intense storms, and flooding, all of which can have substantial effects on public health, 

ecosystem health and quality, and community infrastructure. One factor that is relevant to the 

area is changes to lake and river ecosystems due to increasing air temperatures.  The impact to 

Red Lake will most likely be greater than surrounding communities, due to the finite amount of 

land available on the diminished reservation.   

Forest Resource Stressors and Risks  

Primary biomass production is the beneficial ecosystem process most readily impacted by both 

climate and non-climate change stressors.  All tree and plant species grow in this region because 

the conditions are optimal, and changes to regional temperatures, precipitation, and weather 

events affects the system as a whole.  

Because the economy of the reservation is dependent on natural resources, the ecosystem 

benefits that would have the highest importance would be food, as it pertains to the health of the 

fish stock, and raw materials, as in timber.  

I 
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The primary stakeholders of these benefits are the members of the Red Lake Band, through 

direct economic profit, or by secondary personal and cultural value.  

Public education and outreach is both the easiest and (for the time being) most important actions 

that can be taken.  The community will benefit from being educated about these benefits by 

someone in a position of trust. 

The mission of the Red Lake DNR Forestry program is to protect and enhance the forest 

resources of the Red Lake Reservation while providing forest management services and technical 

assistance to the members of the Red Lake Band of Chippewa Indians. When the self-

governance agreement with the federal government became effective on January 1, 1997, the 

Red Lake Tribe assumed many federal functions, including direction and management of the 

Forestry department. Although the tribe is currently managing its own forestry program under 

self-governance, the federal government is still obligated with the trust responsibility through the 

Bureau of Indian Affairs to insure that the tribe’s forest resources are being managed in the 

tribe’s best interest. The BIA also provides sources of funding, technical assistance and training.  

Forest Development is responsible for all management activities necessary to establish, promote, 

enhance and maintain forest productivity and health. This includes such activities tree planting 

and associated site preparation, thinning, pruning young trees, and establishing and maintaining 

seed orchards. 

To support the reforestation efforts, the tribe operates a greenhouse which raises containerized 

seedlings of red pine, white pine, and jack pine with lesser amounts of white spruce, tamarack 

and northern white cedar. A new greenhouse complex is currently under construction which will 

have the capacity of raising 1,000,000 seedlings each year. 

The Red Lake Forestry GIS / Inventory Department are responsible for the forest inventory and 

forest mapping services for the Red Lake Nation. A GIS database is maintained with general 

descriptions of the forest coverage on tribal lands, as well as several different sets of aerial 

photography of tribal and non-tribal lands. The forestry GIS department also provides inter-

departmental mapping support to the Fire Program, Timber Sales and Forest Development 

departments. The inventory department also cooperates with some outside federal agencies to 

detect, and potentially manage, invasive forest pests. 

Timber Sale staff includes two diminished reservation foresters and four timber sales 

technicians. General functions of timber sales staff include setting up and administering all 

timber sales on Red Lake Tribal Lands. Red Lake Band owns approximately 342,000 acres of 

commercial forest land. Tribal foresters are directed by the Timber Use Policy Statement (TUPS) 

which sets forth policies and procedures governing timber harvesting. Sustainable forest 

management includes timber harvesting as a means of regenerating the forest and ensuring long-

term forest health. Revenue from the sale of stand timber (stumpage) is held in a special account, 

managed by the Red Lake Timber Sales. 
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Some tribal members also subsist on forest resources, but these numbers are not catalogued by 

either the band or the US census.  Subsistence includes hunting or game and fowl; deer, 

partridge, grouse; fishing, small-scale logging, gathering, medicines, and culturally important 

plants that are found in the forests.  The right to subsist on our resources is of the utmost 

importance to the band, and is understood to be included in management plans and risk 

minimization practices.  

Water Resources Stressors and Risks 

Introduction 

Rising average temperatures affect the hydrologic cycle through both changes in the natural 

processes, and changes in the availability of water to meet the needs of people. Because the 

hydrologic cycle is driven, as are most systems on Earth, by solar energy, any increase in the 

temperature is going to affect each part of the cycle.  Higher temperatures mean more 

evaporation and evapotranspiration, which increases drought and fire risks.  The warmer 

atmosphere can also hold more water, changing the amount of precipitation that some areas get, 

which can result in flooding, runoff, erosion, and increased snow melt. A warmer, more saturated 

atmosphere can also result in more abundant and extreme weather events.  Changes in the 

quantity of overall available water are a result of the changes to precipitation reduction and 

abundance in different parts of the planet. The quality of water is directly affected by 

temperature; lakes and riparian systems and the organisms that live within them thrive within a 

small range of parameters. Protecting the watershed is a matter of identifying vulnerabilities and 

offering solutions that will reflect climate change stressors. 

Watershed History, Current Conditions, and Trends 

The majority of the diminished reservation lies within the Red Lake Watershed, which itself 

covers 909,024 acres, is part of the Red River Basin in northwestern Minnesota. The Red Lake 

River begins its course in Lower Red Lake on the Reservation and flows westerly until it merges 

with the Red River along the border between Minnesota and North Dakota.  It is jointly managed 

by the Red Lake DNR on reservation land, and the Red Lake Watershed district outside of 

tribally owned lands.  The Red Lake Watershed District office is responsible for about 5,990 

square miles of water shed over 10 counties. Off reservation waters also fall under the 

jurisdiction of the state of Minnesota while waters on trust land do not.   

Most of the waters within the boundaries of the reservation are currently in near pristine 

condition.  The lack of agriculture on the reservation limits the amount of nutrient runoff that is 

known to be a large pollutant in the neighboring communities.  Slow rates of municipal 

development also preserve the amount of forest and wetlands that remain in their natural state. 

Red Lake’s extensive wetlands and peat lands act as a natural filter for the lakes and river 

systems. The land outside of the reservation is used predominantly for row cropping agriculture, 



Mitigwaki idash Nibi: A Climate Adaptation Plan for the Red Lake Band of Chippewa Indians 44 

but also includes grass/pasture or hay, residential and commercial development, and shorefront 

acreage for recreation or homes.  

The surface waters of the reservation are not used for municipal needs or drinking water, but 

have several distinct uses unique to the reservation.  Because of the legal status of Red Lake 

being a “closed” reservation, the tribe has the ability to restrict who lives on or visits the 

reservation.  This means that there is virtually no tourism, with the exception of a guided sport 

fishing expedition business owned by the Red Lake Gaming Enterprises.  The lakes are used for 

a commercial fishery, which catches, processes, and distributes predominantly walleye pike to 

restaurants all over the world.  There is also a smaller subsistence fishing component that is 

guaranteed to all tribal members by birthright.  The lake also is important for cultural identity 

and indigenous ceremonies held sacred to the tribal people.   

The physical characteristics of the watershed may lend to some of the trends that are being 

monitored.  The Red Lake river basin is relatively low lying, which has been cause for lowland 

flooding, especially in areas that have a large amount of agriculture lands.  The major issues 

currently facing the watershed are wind and water erosion, nutrient management, wetland 

management, surface water quality, flood damage reduction, and wildlife habitat. These concerns 

affect both on and off reservation, and are handled by different agencies. Above-normal amounts 

of precipitation in the late fall of the year or from May to October lead to high levels of soil 

moisture, periodically producing the snow-melt and summer floods that are known to affect the 

further reaches of the overall Red River Basin. Heavy precipitation events that have become 

more frequent during the summer season have also increased these negative effects.  

Non-Climate Water Stressors 

1. Land use, Land cover, and Development – Impervious cover, Vegetation 

One of the largest uses of land on the reservation is housing area development.  

Currently, housing areas use a large amount of land and are based on older less 

sustainable models of development.  The diminished reservation has a limited amount of 

land available, and this can never be increased.  The unsustainable approach is a threat to 

current and future preservation and conservation of resources by the tribe. 

Business development also increases the amount of impervious area, which will increase 

the probability of flooding in our low-lying basin.  There is currently a large construction 

project on the shores of Lower Red Lake which will become the new Tribal Government 

Center and Red Lake Nation College.  This campus has large parking areas which means 

they must account for storm water drainage.  The entire area will not be paved; however, 

as the center is the traditional powwow arena, and this will remain grass.   
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2. Stream alterations – Development, Impoundments, Diversions, Roads 

Many of the Tribal lakes and streams are minimally impacted (low in nutrients, minimal 

shoreline development, etc.) due to minimal development within the relatively small sub-

watersheds. (RL IRMP, 2011) Road construction is also minimal and culverts and ditch 

regulation is underneath the water department umbrella.   

3. Water demand/supply – Allocation, withdrawals, instream flow 

Water for residential use is either within the city water area, or private wells.   

Climate Water Stressors 

1. Changes in water quantity and timing – Changes in precipitation patterns have had 

several region-wide consequences.  Heavy precipitation events have caused flood effects, 

increased nutrient runoff, and have affected water-quantity sensitive plants and crops, 

such as the culturally important wild rice.  An increase in the length of time between 

these precipitation events has created alternating drought and flood conditions within the 

same season.  

2. Aquatic ecosystem composition – Different water ecosystems use and cycle water in 

unique ways. Changes to these systems such as increased water temperatures, changes in 

seasonal patterns of precipitation, freezing, and thawing, and the limited ability of the 

ecosystems to withstand the effects of climate change all serve to increase the risk of 

detrimental effects on aquatic ecosystems.  Further, temperature dependent species face 

the risk of being extirpated from Red Lake. Specifically, the whitefish, which has cultural 

importance as a traditional food, has been threatened and has had a lake-wide die-off 

already due to higher water temperatures.  Whitefish are a cold water fish from the same 

family as salmon.  

Analysis of Adaptation Readiness and Opportunities 

The following risk matrices identify the risks and stressors to the forest ecosystem, the current 

conditions of the resource, the impacts and consequences due to climate related change, the 

probability that that resource will have an increased risk of change, the ability of the tribe to 

respond to that risk, and the probability of that risk to occur.   
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FOREST RESOURCE RISK MATRIX 

Risk or 

Stressor 

Conditions/ 

Comments 

Impacts/ 

Consequences 

(H, M, L?) 

Probability 

(H,M,L) 

Ability to 

Respond 

(H,M,L) 

RISK RATING 

(H,M,L) 

Non-Climate Forest Stressors and Risks 

1. Drought Exacerbated by 

climate, but not 

caused 

H H L H 

2. Fire Same as above ^ M H H H 

3. Timber Many conditions 

can lead to loss 

M H L M 

Climate Change Related Forest Stressors and Risks 

1. Ecosystem 

quality 

Including wildlife 

habitat 

H H L H 

2. Species 

movement 

Climate-related 

tree species/forest 

succession 

M H L H 

3. Invasive 

species 

Emerald ash-

borer, among 

others, thriving in 

warmer, wetter 

temps 

M H L M 

 

FOREST RESOURCE RISK MATRIX 

Risk or Stressor 
Impacts / 

Consequences 

Probability 

(H, M, L) 

Ability 

to 

Respond 

Risk 

Rating 
Solutions 

Feasibility and 

Obstacles 

Non-Climate Forest Stressors and Risks 

1. Drought H H H H Plant trees, 

conserve water, 

rainwater 

harvest 

Likely/ 

Funding 

2. Fire M H H H Landscaping, 

creating 

management 

zones with 

response times 

Likely / 

Partnerships, 

funding 

3. Timber M M H M Sustainable 

harvest, replant 

hardy species 

Likely/ 

Economic, 

loss of profits 
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FOREST RESOURCE RISK MATRIX 

Risk or Stressor 
Impacts / 

Consequences 

Probability 

(H, M, L) 

Ability 

to 

Respond 

Risk 

Rating 
Solutions 

Feasibility and 

Obstacles 

(more suitable 

to new env.) 

Climate Change Related Forest Stressors and Risks 

1. Ecosystem 

Quality 

H H L H Removing/contr

olling invasive 

species, support 

biodiversity, 

protect 

watersheds 

Likely – for 

watershed 

protection, 

invasive 

species more 

difficult 

/Funding 

2. Species 

Movement 

M M L M Identify species 

sensitive to CC, 

limit hunting, 

monitoring 

Some 

difficulty 

/Time, 

funding 

3. Invasive 

Species 

M H L H Monitoring, 

proactive 

practices 

Some 

difficulty/ 

Willing 

partnership  
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Red Lake Climate Adaptation SWOT Analysis 

In analyzing what is necessary to complete some of these actions, an analysis was done in which 

strengths, weaknesses, opportunities, and threats were identified and examined in order to find 

solutions.  This methodology is typically employed in business as a way to think around a 

problem.  However, it has proven very useful in this management context.  

 

 

Strengths  

Asset of team expertise is wide and varied, for 
example we have dedicated staff for water, forestry, 
GIS, fire, wildlife, and biologists.  

Support of Tribal Council and DNR administrator 

Land held in common with no private ownership 

General trend of funding increase for tribes in regard to 
climate change 

Weaknesses  

Lack of buy-in 

Hard to expand core team and collaborations 

Limited outreach 

Time and/or schedule constraints 

Climate change not seen as priority 

Isolated from state agency efforts 
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Opportunities 

Lots of potential partners for grants/funding 

Existing partnerships express interest in expanding 
scope 

GLISA workshop with program directors can increase 
stakeholder group and reach 

Threats 

Loss of funding due to recession 

Conservative political movements 

Decisions made outside of jurisdiction 
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Adaptation Solutions and Strategies to Address Priority Stressors and Risks 

he following matrix is intended to summarize the priorities of the Red Lake Band of the risks imposed by climate change. By 

breaking down the strengths and weaknesses of the resources that have the highest risk, it can create an opportunity to find 

synergies and “low-hanging fruit” solutions.  

 

RESOURCE PRIORITIES 

Risk/ Impact 

Priorities (Water, 

Forest, Economy) 

Initial 

Priority 

Value 

(LMH) 

SWOT 

Considerations 

Potential 

Solutions 

Cross Cutting 

Solution/s 

 

Chance of 

Success 

(LMH) 

Est. 

Timing 

(SML) 

Other 

factors: 

 

 

End 

Priority 

Timber 

Fisheries health 

Wild medicinal 

plants 

Jobs 

Crops 

 

H 

H 

H 

 

H 

H 

S  Expertise in 

DNR 

W Lack of long-

term 

information to 

inform findings 

O Potential 

partnerships 

T Lack of 

cooperation 

between/with 

programs 

1 Monitoring 

change 

2 Protect 

surrounding 

wetlands 

3 Identifying, 

mapping, 

monitoring 

change 

Monitoring 3 H - L 

 

H - L 

 H 

 

  

T 
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NON-RESOURCE / IMPLEMENTATION PRIORITIES 

Other – Non 

Resource 

Priorities such as 

Implementation, 

Funding, 

Engagement 

Initial 

Priority 

Value 

(LMH) 

SWOT 

Considerations 

Potential 

Solutions 

Cross Cutting 

Solution/s 

 

Chance of 

Success 

(LMH) 

Est. 

Timing 

(SML) 

Other 

factors: 

 

 

End 

Priority 

Implementation H S Supported by 

most 

W Opposed by 

some 

O  

T  

Securing buy-in 

from 

stakeholders, 

expanding scope 

of plan 

Buy in from 

stakeholders 2 

H -M GLISA 

meeting 

will help – 

stakeholde

rs have 

confirmed 

their 

presence 

M 

Sustainable 

Funding 

H Seems to be a 

priority for funding 

currently; Could 

easily be pushed off 

table; Make 

partnerships now 

while trending; 

Slashing 

budget/sequester 

Look for 

relevant 

opportunities 

 H -M  H 
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NON-RESOURCE / IMPLEMENTATION PRIORITIES 

Other – Non 

Resource 

Priorities such as 

Implementation, 

Funding, 

Engagement 

Initial 

Priority 

Value 

(LMH) 

SWOT 

Considerations 

Potential 

Solutions 

Cross Cutting 

Solution/s 

 

Chance of 

Success 

(LMH) 

Est. 

Timing 

(SML) 

Other 

factors: 

 

 

End 

Priority 

Engagement 

(Urban,  at risk) 

H S Upcoming 

GLISA meeting 

W Director’s might 

not “get it”  

O Team can meet 

with directors 

personally  

T No support  

Be open to 

explaining 

findings to 

increase 

stakeholder buy 

in  

 H -S  H 
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Goals and Objectives 

The following goals were identified as being the most important for the implementation of the 

climate adaptation plan for DNR and for further expansion into other tribal programs.  The 

integrity of the Band’s forest and water resources is of the utmost importance to plan for in not 

only the immediate future, but in perpetuity.  Because of the Band’s responsibility to the people, 

they must look further than other entities in regards to management.    

Summary 

 Keep our timber industry sustainable and resilient to change in order to minimize risk and 

preserve the forests for future generations 

 Protect and preserve our water quality and fishery  

 Manage/reduce/prevent invasive species 

 Encourage climate risk awareness in Tribal program planning and implementation 

 Facilitate meaningful stakeholder engagement by expanding partnership efforts to 

downstream communities and other management entities  

 Ensure the Red Lake tribe’s climate resilience through proactive planning and 

commitment to preserving natural and culturally important resources 

 Implement the climate adaptation plan within the DNR 

 Expand the climate adaptation plan to other tribal programs in a tribal-wide planning 

initiative  

 

 

Goal 1: Keeping our forest resources resilient for economic, cultural, and ecological 

viability 

 Objective 1-1: Analyze current forestry goals and assess risk  

 Objective 1-2: Identify gaps and trends in forest information  

 Objective 1-3: Combine research and climate findings with the timber data 

 Objective 1-4: Update forest information annually and adjust plan to ensure 

sustainable harvesting for volume, forest health, and revenue   

 Objective 1-5: Include risk assessment in current and future management plans 

 Objective 1-6: Create comprehensive forest plan that incorporates all forest values; 

timber, subsistence, and cultural  
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Goal 2: Protect and preserve reservation water quality and fishery.  

 Objective 2-1: Monitor climate risks on the local hydrologic systems and include 

this assessment in fishery management plan 

 Objective 2-2: Track trends in commercial fisheries annually, especially walleye 

pike as indicator of lake health  

 Objective 2-3: Use trends in water quality, quantity and fish populations to update 

water management practices  

 Objective 2-4: Track population of white fish in Red Lake as a possible bellwether 

for climate change  

 Objective 2-5: Expand management partnerships to downstream communities 

 

Goal 3:  Manage/reduce/prevent invasive species. 

 Objective 3-1: Provide education and outreach to empower early detection and 

prevention of spread for invasive species  

 Objective 3-2: Identify the ecosystems most vulnerable to invasives and establish 

surveillance program 

 Objective 3-3: Reduce spread of invasives by first identifying and then limiting or 

restricting public access to sensitive areas as necessary 

 Objective 3-4: Establish annual monitoring and assessment systems    

 Objective 3-5: Foster public education and outreach about invasives and utilize 

citizen science  

 

Goal 4:   Encourage climate awareness in tribal planning and implementation  

 Objective 4-1: Share climate resilience and plan findings with the tribal program 

directors  

 Objective 4-2: Seek out and secure funding to implement climate resilience goals 

 Objective 4-3: Create shared learning opportunities or training sessions for The Red 

Lake tribal governance leadership on climate change, risk assessment, principles of 

sustainability and recommendations of this plan in order to inform and motivate 

participation 

 Objective 4-4: Track success of educational programs with surveys, interviews and 

tracking of changes in policies and behaviors of participants  
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 Objective 4-5: Provide an annual or biennial report on implementation of adaptation 

and monitoring activities  

 Objective 4-6: Develop a tribal-wide climate resilience initiative within tribal 

programs 

 Objective 4-7: Identify data gaps in current management plans  

 

Goal 5:   Facilitate meaningful stakeholder engagement with tribal membership, 

neighboring communities, and other tribes  

 Objective 5-1: Ensure the Red Lake tribe’s climate resilience through public 

education actions such as volunteer activities, tree plantings, public events, etc. in 

order to increase tribal membership buy-in 

 Objective 5-2: Designate climate coordinator to track feedback and implement 

community meetings both on and off the reservation 

 Objective 5-3: Engage the local K-12 schools and the tribal college with climate 

awareness 

 Objective 5-5: Engage downstream communities as partners in climate resilience 

 

Climate Resilience Goals and Strategy Recommendations 

The goals that were identified through the development of this action plan leads to a number of 

strategies and recommendations to achieve the goals.  The specific details are laid out in the 

action plan and include timing, delegation, responsibilities, deliverable results, and ways to track 

if the action succeeded.  The overarching recommendations are as follows: 

1. Gain the support of the Tribal Council to begin the implementation process of the 

completed adaptation plan.  This would require passing a resolution of support.  

2. Meet with departments within the DNR to integrate climate risk mitigation goals into 

current draft and future management goals.  There is an increasing need to include 

climate risks in management plans, not just to remain informed, but as a justification for 

some grants or funding sources.  

3.  Meet with the directors of other tribal programs on the reservation in order to help 

include climate resiliency into their respective management plans.  Every tribal program 

serves a need to the membership, and it would benefit every stakeholder to include 

climate considerations in their management plans.  
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4. Reach out to surrounding communities to begin and foster relationships as shared 

stakeholders in the ecosystem services of the region.  Many outside entities have current 

climate and/or resource management plans, and do not currently include the Red Lake 

Band in those planning discussions. This is an opportunity to strengthen the local climate 

resilience network, which benefits everyone.  

5. Reach out to other tribes within the state and throughout the country to join the effort of 

tribes to become climate resilient.  All tribes plan several generations into the future as a 

cultural ideal.  Becoming a part of this network will ensure that the Red Lake Band is 

using all available knowledge in the best interests of their people.   
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Implementation of This Climate Plan  

he implementation process begins with a thorough examination of current management 

plans.  The different departments within the DNR are all responsible for designing plans 

for the program that fulfill both departmental and funding source goals.  Forestry, 

Wildlife, Fire, and Water have specific goals underneath a larger program-wide goal of 

protecting the natural resources of the Red Lake Band.  To this end, a plan was drafted in 2011 to 

outline both overarching and specific goals and strategies for the DNR called the Integrated 

Resource Management Plan.  Although still in draft form, the IRMP does not address climate 

change stressors or risks.  Including this adaptation plan will help to strengthen the IRMP in its 

completed form.  After integrating all of the DNR departments in a climate risk discussion, other 

tribal programs can be included and are welcome to modify parts of the plan to meet their 

specific needs or program goals.  This presents an opportunity for tribal programs to work 

together in a way that they currently do not do.  A panel of program directors and managers 

could meet regularly to discuss findings and to create a brain trust for reservation programs that 

includes every stakeholder in the discussion of climate change and risk.   

During this process, this climate adaptation plan can be continually updated to include the latest 

available information and to make changes as needed as programs and management plans 

change.  

T 
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Climate Adaptation Action Plan  

Goal 1: Keep our forest resources resilient for economic, cultural, and ecological viability 

Objective 1-1: Analyze current forestry goals and assess risk 

1-1 Strategy A: Open a dialogue with foresters and forestry management to find ways to best implement the climate plan and to 

minimize risk  

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Ask for meetings with the 

forestry department 

S 01/01/15 

04/01/15 

Planning 

board 

members 

Climate 

core team 

Inclusion of 

climate section 

in 

management 

plans 

Open 

dialogue and 

clear 

strategies 

This has very 

few logistic 

obstacles as we 

are in the same 

building 

Objective 1-2: Identify gaps and trends in forest information 

1-2 Strategy A. Share available documents and information to identify gaps in reservation-specific climate change data 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Work with forestry to 

analyze data 

M 01/01/15 

07/01/15 

Core team Core team Statement or 

documents on 

what DNR can 

do to fill gaps 

New 

reservation 

specific 

climate 

information 

data sets 

Good logistics 
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Goal 1: Keep our forest resources resilient for economic, cultural, and ecological viability 

Objective 1-3: Combine research and climate findings with the timber data 

1-3 Strategy A. Create sub-directory on climate within timber data sets 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Combine data sets L 01/01/15 

12/31/15 

Time and 

participation 

Core team, 

foresters 

New sub-

directory 

New 

documents 

available 

 

 

Objective 1-4:  Update forest information annually and adjust plan to ensure sustainable harvesting for volume, forest health, and 

revenue 

1-4 Strategy A:  Assist in annual forestry reporting  

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Ask to be included L 07/01/15 

12/31/15 

Time Core team, 

foresters 

Annual 

documents 

Documents  

Objective 1-5: Include risk assessment in current and future management plans 

1-5 Strategy A: Offer all available climate information  

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Ask to be included L 07/01/15 

12/31/15 

Time Core team, 

foresters 

Annual 

documents 

Documents  
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Goal 1: Keep our forest resources resilient for economic, cultural, and ecological viability 

Objective 1-6: Create comprehensive forest plan that incorporates all forest values: timber, economic, subsistence, and cultural 

1-6 Strategy A:  Add or incorporate cultural values into forest management plan 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Consider and draft 

cultural outline 

L 07/01/15 

12/31/15 

Time Core team, 

foresters 

Annual 

documents 

Documents Open to 

interpretation, 

but can leave 

vague 
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Goal 2: Protect and preserve reservation water quality and fishery 

Objective 2-1: Monitor climate risks on the local hydrologic systems and include this assessment in fishery management plan  

2-1 Strategy A: Research and compile Red Lake-specific climate effects so that the fishery can include it in their management plan 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Create a climate risk 

document for the fishery 

S 06/01/15 

08/31/15 

Fishery 

input, time 

Climate 

coordinator 

Document 

prepared for 

fishery 

Inclusion in 

management 

plan 

 

Objective 2-2: Track trends in commercial fisheries annually, especially walleye as indicator of lake health 

2-2 Strategy A: Include climate change indicators in annual data reports 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Assist in filling data 

gaps, if any 

S 

But will 

be a 

continuou

s effort 

01/01/15 

12/31/15 

Coordination 

supporting 

evidence 

Core team Inclusion in 

management 

plan 

Good 

relationship 

 

Objective 2-3: Use trends in water quality, quantity, and fish populations to update water management practices 

2-3 Strategy A: Ensure a flow of information and data to and from both programs 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Call meetings with 

fisheries to be more 

collaborative 

L – 

ongoing 

10/07/15 Time, 

cooperation 

Core team, 

fisheries 

team 

Meetings Information 

shared 
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Goal 2: Protect and preserve reservation water quality and fishery 

Objective 2-4: Track population of white fish in Red Lake as a possible bellwether for climate change 

2-4 Strategy A: Begin or strengthen white fish data through field research 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Collect data on whitefish 

specifically 

L – start 

in 

summer 

7/01/15 

– 

12/31/15 

Technicians 

to gather 

data, time, 

core team to 

compile 

DNR, 

fisheries 

staff 

Data set and 

analysis 

Improves 

whitefish 

specific data 

Maybe this is 

already done 

Objective 2-5: Expand management partnerships in downstream communities 

2-5 Strategy A:  Identify and reach out to water related entities in the region  

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Contact water quality 

entities within the 

watershed 

L – 

constant-

ly 

expand-

ing 

01/01/15 

– 

12/31/15 

 

Time Climate 

coordinator, 

core team 

Meetings held Collaborative 

documents of 

planning 
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Goal  3: Manage/reduce/prevent invasive species 

Objective 3-1: Provide education and outreach to empower early detection and prevention of spread of invasive species 

3-1 Strategy A: Agree on best way to provide outreach  

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Evaluate education and 

outreach options 

L – 

contin-

uous 

01/01/15 

10/15/15 

Time, data 

on current 

invasive 

species 

threats 

Core team, 

DNR 

Educational 

handouts or 

meetings 

Community 

reach 

 

Objective 3-2: Identify the ecosystems most vulnerable to invasives and establish surveillance program 

3-2 Strategy A: Identify and map current invasive outbreaks and measure them by degree of invasion, vulnerability, and possible 

cultural importance 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Begin or improve 

invasive species data 

L – 

contin-

uous 

04/01/15 

10/10/15 

Staff, time DNR Maps Current and 

usable data 
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Goal  3: Manage/reduce/prevent invasive species 

Objective 3-3: Reduce spread of invasives by first identifying and then limiting or restricting public access to sensitive areas as 

necessary 

3-3 Strategy A: Use maps described above to determine high threats, if any 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Continuously monitor 

areas for invasives 

L –

contin-

uous, but 

warm 

months 

05/01/15 

-

11/01/15 

Time, data DNR Protected areas 

map 

Limited 

spread of 

invasives 

 

Objective 3-4: Establish annual monitoring and assessment systems 

3-4 Strategy A: Improve current annual monitoring and assessments if needed 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Evaluate current 

monitoring  

L – 

contin-

uous 

03/01/15 

10/31/15 

Time Core team Reports Thorough 

reports 

 

Objective 3-5: Foster public education and outreach about invasives and utilize citizen science 

3-5 Strategy A: Hold community meetings and offer community members tips on helping out  

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Develop plan for 

engaging community 

M 

 

10/01/14 

01/31/15 

Time, 

Community 

input 

Core team, 

climate 

coordinator 

Meetings Feedback and 

participation 
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Goal 4: Encourage climate awareness in tribal planning and implementation 

Objective 4-1: Share climate resilience and plan findings with the tribal program directors 

4-1 Strategy A:  Hold regular meetings with tribal program directors 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Plan to meet with 

program directors in 

either one big meeting, or 

several smaller meetings 

L – 

Probably 

will take 

a while to 

find 

times that 

work for 

everyone 

03/01/15 

09/31/15 

Time, 

logistical 

planning 

Cody, Core 

team 

Meeting 

minutes 

Documents  

Objective 4-2: Seek out and secure funding to implement climate resilience goals 

4-2 Strategy A: Research current and future funding opportunities for climate implementation 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Use current contacts 

(GLISA, for example) to 

find funding 

L – 

contin-

uous 

01/01/16 

12/31/19 

GLISA, 

others, time 

Cody, core 

team 

Funding, grant 

applications 

Grants 

awarded 

This is possibly 

already 

happening 

Objective 4-3:  Create shared learning opportunities or training sessions for the Red Lake tribal governance leadership on climate 

change, risk assessment, principles of sustainability, and recommendations of this plan in order to inform and motivate participation.  

4-3 Strategy A: Ensure that leaders are informed by offering information sessions 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Plan meetings for 

leadership 

M 06/01/15 

09/31/15 

Time, 

logistics 

Cody, Core 

team 

Training Participation  
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Goal 4: Encourage climate awareness in tribal planning and implementation 

Objective 4-4: Track success of educational programs with surveys, interviews, and tracking of changes in policies and behaviors of 

applicants 

4-4 Strategy A: Design feedback and/or learning outcomes 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Design ways to measure 

effective-ness 

L 10/25/15 

-

12/31/15 

Research on 

measuring 

outcomes 

Climate 

coordinator, 

core team 

Surveys, etc. Measurable  

Objective 4-5: Provide an annual or biennial report on implementation, adaptation, and monitoring activities 

4-5 Strategy A: Compile all activity information on implementation  

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Create report from all 

implementation data 

L 10/01/15 

12/31/15 

Time, 

feedback 

Cody, 

climate 

coordinator 

Report Comprehen-

sive report 

 

Objective 4-6: Develop a tribal-wide climate resilience initiative within tribal programs 

4-6 Strategy A: Create climate resilience document for adoption by programs to show support 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Design document that 

shows support and 

initiative to being climate 

risk management within 

program 

L – 

contin-

uous 

 

01/01/15 

12/31/19 

Time, input, 

feedback 

Core team Document Participation Other programs 

might find this 

useful for their 

own funding 
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Goal 4: Encourage climate awareness in tribal planning and implementation 

Objective 4-7: Identify data gaps in current management plans 

4-7 Strategy A: Evaluate management plans to see if climate risk assessments can be included 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

With help from program 

directors evaluate mgmt. 

plans 

L 01/01/15 

03/31/15 

Input Core team Evaluation 

summary 

Participation  
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Goal 5: Facilitate meaningful stakeholder engagement with tribal membership, neighboring communities, and other tribes 

Objective 5-1: Ensure the Red Lake tribe’s climate resilience through public education actions such as volunteer activities, tree 

plantings, public events, etc. in order to increase tribal membership buy-in 

5-1 Strategy A:  Develop ways to reach out to community to show importance of being climate resilient 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Create Red Lake specific 

climate curricula 

L 01/01/16 

12/31/16 

 

Time, info 

 

Nikki, Core 

team 

Materials Participation  

Objective 5-2: Designate climate coordinator to track feedback and implement community meetings both on and off the reservation 

5-2 Strategy A:  Develop strategy to do climate outreach 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Schedule time and work 

on meeting logistics 

L – take 

as long as 

needed 

01/01/15 

10/10/15 

Time Nikki Documents 

and 

participation 

Attendance 

of meetings 

perhaps 

 

Objective 5-3: Engage the local K-12 schools and the tribal college with climate awareness 

5-3 Strategy A: Provide education to local schools about climate change/climate science 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Develop school age 

specific curricula 

L 01/01/15 

12/31/15 

Time Nikki Documents Attendance 

and 

participation 
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Goal 5: Facilitate meaningful stakeholder engagement with tribal membership, neighboring communities, and other tribes 

Objective 5-4:  Engage downstream communities as partners in climate resilience 

5-4 Strategy A: Work with local watershed district and townships to develop partnerships 

Action 
Timing 

(S,M,L) 

Start-

Finish- 

Resources 

Needed 

Responsible 

Parties 
Deliverable 

Success 

Indicator/s 
Notes 

Work with other entities 

to develop partnerships 

L – 

contin-

uous 

01/01/15 

12/31/15 

Time Core team Documents of 

partnership 

Participation 

and inclusion 
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