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Severe Weather and Flooding 

Severe weather, including windstorms, tornadoes, and 
hailstorms, matched with heavy precipitation events are 
projected to increase through the rest of this century. Over 
20 separate comments from the residential survey noted 
severe weather and its impacts to property and infrastructure, 
particularly tree damage and power outage. In 2024, Circle 
Pines was impacted by a thunderstorm wind event, which is 
defined as winds occurring within 30 minutes of lightning being 
observed or detected with speeds of at least 58 mph. Large 
trees were downed, roads were blocked, and one public report 
noted a tree that fell through a home.15 

Across the East Central region, rain events are projected to 
strengthen, leading to more rain falling in a single storm and dry 
periods increasing between events.16 When more rain falls in a 
shorter period of time across urban areas, the risk of flooding 
increases due to a higher concentration of paved, impermeable 
surfaces, which speeds up runoff and can overwhelm aging or 
undersized stormwater systems. Although Circle Pines has had 
few past occurrences of flooding, their risk rating is relatively 
moderate with an estimated annual loss of relatively high.17 
Considering nature-based solutions and green infrastructure 
can enhance natural systems while also minimizing severe 
storm, flood, and runoff impacts.18 

15	 Anoka County 2025 Hazard Mitigation Plan
16	 https://climate.umn.edu/climate-change-east-central-minnesota
17	 FEMA Resilience Analysis and Planning Tool
18	 FEMA Building Community Resilience with Nature-Based Solutions: A Guide for Local Communities

Figure 3. Flood Risk in Circle Pines 
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Wildfire

The wildland-urban interface is the area where structures 
and other human development meet or intermingle with 
wildland vegetation. In Anoka County, this interplay between 
development and wildfire risk has grown by 8.6% between 
2000 and 2020 and the county faces approximately 6.4 wildfire 
events per year. While Circle Pines is a developed suburban 
community, it is not without wildfire risk as 22.3 percent of 
Circle Pines land area is classified as WUI.19 During drought 
conditions, grasses and other vegetative fuels dry out and 
become more flammable, increasing both the probability of 
ignition and the rate at which fire spreads, and the fluctuations 
between drought and heavy precipitation events projected 
under a changing climate will result in changes to vegetation 
composition and distribution that can lead to dry conditions 
increasing fire risk in both grassland and forest environments.20 
For Circle Pines, these trends mean that parks, trail corridors, 
and natural areas along Rice Creek and adjacent to Golden 
Lake could serve as pathways for grassland fires to spread 
toward homes and community infrastructure.

Beyond direct fire risk, wildfire smoke poses a growing public 
health concern for Circle Pines residents, with nearly 60% of 
residents noting poor air quality as an environmental concern 
affecting them and their neighbors. Small particulate pollution 
from smoke plumes carries numerous health impacts, and 
based on intermediate future climate projections, Circle Pines 
will experience increased exposure to wildfire smoke, with 

children, older adults, and those with respiratory conditions 
among the most vulnerable to these worsening air quality 
conditions.21 

19	 Anoka County 2025 Hazard Mitigation Plan
20	 https://research.fs.usda.gov/nrs/articles/between-nature-and-neighborhoods-mapping-dynamics-wildland-urban-interface-and-growing
21	 MPCA The Air We Breathe 2025
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The way land is developed significantly shapes how intensely a community experiences extreme heat. Human-made surfaces such as 
pavement, concrete, and rooftops absorb more heat than natural surfaces, heating up during the day and releasing that heat at night. In 
contrast, green spaces, trees, and 
water bodies within urban areas 
are correlated with lower surface 
temperatures due to their natural 
cooling effect through shade, 
evapotranspiration of plants, and the 
evaporation of water. A Metropolitan 
Council analysis of the Twin Cities 
metro region confirmed a strong 
relationship between impervious 
land cover and elevated surface 
temperatures, with areas near 
water and vegetation measuring 
significantly cooler, making Circle 
Pines’ informal green spaces, parks, 
tree canopy, and the shorelines 
of Golden Lake and Rice Creek 
essential buffers against the growing 
potential of extreme heat events and 
a direct investment in the health and 
resilience of the community.23 

Extreme Heat

Circle Pines and its Anoka County neighbors are increasingly vulnerable to extreme heat events as Minnesota’s climate continues to 
warm. The Anoka County 2025 Hazard Mitigation Plan identifies heat as a growing climate hazard, noting that it can worsen existing 
health conditions such as respiratory and cardiovascular diseases, with older adults, children, those with preexisting conditions, and 
those with limited access to cooling among the most at risk. More days of extreme heat in areas where people are not accustomed to 
prolonged heat, like Minnesota, means more people are at a higher risk of heat-related illness or death.22 
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Figure 4. Extreme Heat in Circle Pines Figure 5. Land Use in Circle Pines

22	 https://www.health.state.mn.us/communities/environment/climate/docs/mnextremeheattoolkit.pdf
23	 https://metrocouncil.org/Communities/Planning/Local-Planning-Assistance/CVA/Extreme-Heat.aspx
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Winter Storm and Extreme Cold 

Winter storms and extreme cold events are enduring hazards 
for Circle Pines. Although the general tendency of future 
projections identifies warming winters, the outlook for winter 
storm and extreme cold risk is being reshaped rather than 
eliminated. Warming winters combined with a trend toward 
heavier precipitation events have the potential to increase 
damage to roads, power lines, and infrastructure. In March 
2026, a powerful regional winter storm lashed the region with 
heavy snow, sleet, and strong winds. Between 12 – 18 inches of 
snow was forecasted for the Twin Cities metro and more than 
19,000 customers lost power in the region.24 Most power lines 
throughout Anoka County remain above ground making them 
especially vulnerable to winter high wind and ice loading from 
heavy snow events. The potential for localized and widespread 
outages put the youngest, oldest, and most medically 
vulnerable Circle Pines residents at dangerous risk during the 
coldest periods of the year. 

Winters and cold temperatures, as harsh as they may feel, 
are critical for the health of Circle Pines’ natural ecosystems. 
Plants go through a process called acclimation in late summer 
that prepares them for winter dormancy, but as Anoka County’s 
winters warm and freeze-thaw cycles become more frequent, 
plants can exit dormancy too early and be damaged by later 
cold snaps. Reduced snowpack can compound the problem, 
as snow and lake ice act as an insulating blanket for flora 
and fauna, and without it, another freeze cycle leaves many 
organisms vulnerable.25 The disruption of natural freeze-thaw 

patterns represents a quiet but far-reaching way that climate 
change is reshaping the living landscape of Circle Pines.

24	 https://www.weather.gov/mpx/MidMarchWinterStorm
25	 https://wp.stolaf.edu/naturallands/2025/03/20/late-winter-freeze-thaw-cycles/
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APPENDIX E. GREENHOUSE GAS INVENTORY

Greenhouse gas emissions are gases released into the air 
that trap heat and contribute to climate change. These gases 
act like a blanket around the Earth, causing temperatures to 
rise and increasing the risk of extreme heat, flooding, poor 
air quality, and other climate-related impacts. In Circle Pines, 
most GHG emissions come from everyday activities such as 
heating homes and buildings with natural gas, using electricity 
that is generated from fossil fuels, driving gasoline and diesel-
powered vehicles, and sending waste to landfills. While these 
activities are part of daily life, together they contribute to the 
community’s overall climate impact.

To make it easier to understand and compare emissions from 
different sources, GHG’s are measured using a common unit 
called carbon dioxide equivalent (CO₂e). This allows the climate 
impact of different gases to be expressed in a single, consistent 
way. 

In 2024, 74% of emissions in Circle Pines came from energy 
used in buildings, 23% from travel, and 3% from waste (Figure 
6).

In 2005, 49,988 CO₂e were emitted from activity that occurred 
within Circle Pines. Between 2005 and 2024, emissions have 
decreased to 31,529 MT CO₂e, representing a 36.9% decrease 
in emissions over that time. Much of the decrease can be 
attributed to cleaner generation of electricity provided by Xcel 
Energy. Figure 6 shows how emissions from each sector have 
changed since then. Both residential and commercial electricity 
sectors have decreased emissions and are expected to reach 
zero carbon by 2040 due to state law.

Figure 6. Circle Pines’ GHG Emissions, 2024. 
Source: Metropolitan Council (2005-2022), Regional Indicators Initiative (2023-2024), and 
Internal City Operational GHG Analysis
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Transportation makes up (23%) of the community’s GHG 
emissions (Figure 6). These emissions are largely driven by 
vehicle travel along nearby federal and state highways, though 
local travel patterns and daily trips within the community also 
contribute to transportation-related emissions. Reducing 
vehicle miles traveled, expanding multimodal transportation 
options, and accelerating electric vehicle adoption will all play 
an important role in lowering communitywide transportation 
emissions over time.

Energy makes up (74%) of the community’s GHG emissions 
(Figure 6). These emissions come from natural gas and 
electricity usage in homes, buildings, and other uses. In Circle 
Pines, 66% of these energy emissions come electricity, while 
34% come from natural gas (Figure 8). Additionally, 81% of 
these energy emissions (natural gas and electricity) come 
from residential properties, and 19% come from commercial 
buildings (Figure 7). 

City operational GHG emissions were inventoried using internal 
2024 data, totaling 471 MT CO₂e, accounting for 1.5% of the 
total community wide emissions. Municipal data is included in 
the analysis above.
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Figure 7. Circle Pines’ GHG Energy Emissions by Sector, 2024.

Figure 8. Circle Pines’ GHG Energy Emissions, 2024.
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