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Key Terms 

Climate change describes a change in average conditions ï such as temperature or rainfall ï in a region 

over a long time period. 

Climate change adaptation refers to actions that adjust to or reduce vulnerabilities to observed or 

projected climate impacts, to help reduce the severity of climate impacts and/or increase the capacity to 
recover from these impacts. Adaptation could involve strengthening and expanding agricultural technical 

assistance to help farmers adjust their management practices, providing additional training to emergency 

responders to increase their preparedness to respond to more frequent and intense extreme events, and 

designating and improving community cooling centers to provide respite for vulnerable populations 

during heat waves.  

Climate change mitigation refers to actions that reduce or minimize greenhouse gas emissions, or 

enhance sinks of greenhouse gases, to help reduce the extent of climate change. Mitigation could include 

actions such as retrofitting buildings to increase their energy efficiency, expanding or promoting public or 

shared transportation, and developing and incentivizing water (or Poe) and energy conservation programs 

for homes and businesses. 

Climate vulnerability assessment is a tool that allows decision-makers to analyze and weigh climate 

impacts on human and natural systems, and prioritize areas for action. 

Global warming is the long-term heating of the Earthôs climate system observed since the pre-industrial 

period (between 1850 and 1900) due to human activities, primarily fossil fuel burning, which increases 

heat-trapping, greenhouse gas levels in the Earthôs atmosphere. 

Vulnerability  is a condition or factor that makes people or things they value susceptible to or unable to 

cope with the adverse effects of climate change, including climate variability and extremes. In other 
words, the Puebloôs vulnerabilities describe the underlying conditions that affect our ability to withstand 

and cope with climate impacts.  

 

Example of climate change vulnerability and adaptation 

  

Consider Community A and Community B, which have the same vulnerability that exposes them to impacts of extreme heat. 
To help reduce its vulnerability to heat impacts, Community A installed shade structures and planted trees and vegetation. 
Community B does not have shade structures and trees. Although both communities have a common vulnerability to 
extreme heat, Community A has acted and installed shade structures and planted trees to reduce its vulnerability. Although 
this adaptation action does not reduce temperatures and extreme heat in the community, it does help reduce exposure to 
extreme heat and enables the community to cope with heat impacts by creating cooler areas. 
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Project Summary 

Pueblo de San Ildefonso 
POô WHO GEH OWINGE (Where the Water Cuts Through) 

Ancestors of the Pueblo people migrated from Mesa Verde and the Chaco Canyon to occupy the mesa 

and cliffs of the Pajarito Plateau. Drought and other factors caused the people to migrate to present-day 

San Ildefonso and settled along the banks of the Rio Grande, where water for crop 
irrigation was plentiful. Historically, the Puebloôs economy was based on 

agriculture. 

Nan piôin nan in ge, Geô taa whan, (Pajarito Plateau) Tsidehôe 

pin, (Black Mesa) tunyo pin, (Rio Grande River) 

pôokayôge. Nangôe Thaaôego, Phaaôtsa wa, Pin phaa. 
Nah pôokayôge de ha di taa ye. Pôoe na bah yen. Daô 

pôoe ami inbe nava. 

Climate change affects Pueblo life, including traditional 

uses of water, birds, animals, plants, wood, clay, deer, 
rabbit, turkey, and elk; as well as the spiritual well-being of 

our Pueblo. There are also human impacts due to the 

proximity of the Los Alamos National Laboratory, which left a 
legacy of contaminants in the local environment; for example, 

wildfires, rainfall, and flooding increase the risk of exposure to 

these contaminants on the Pueblo. 

Naô inbe woôwahaaôtsi dinô pidinôan, Nainôbe towa kuu gin, Ginôkon maôa gin 

teôe, paa, puu, pindee, daa, pôoe tsidehôe, Tseeôweeôay, son, piôin nan. Nang 
inbin woôwatsi nachaômuu. Los Alamos National Laboratory nako hoô pin kôeweh bugeh. Wen pôoe de 

yoeôan Naô oepaa pôin kôe weh. Naôe pinôpaa, kwan, kwan po. Naôe pinôpaa(eeyaa) eôhaaôho, pôoe a 

suwa deô. Baôge naôinbe towa deôhaybo.  

Through a collaborative approach, the community ï including elders, youth, resources 
managers, and the Tribal Council ï identified key aspects of Pueblo life that are 

critical to preserve and protect and developed a vision for the community. 

This community vision integrates four aspects of Pueblo life (the four 

colored quadrants) ï traditional activities, traditional places, 
community heath, and infrastructure and governance ï with broad 

cross-cutting themes that overlap with these aspects of community 

life that include traditional knowledge, language, income, spiritual 
heath, water, and food sovereignty (the outer circle). The Pueblo 

then assessed the vulnerability of each aspect of the community 

vision and identified adaptation actions that could reduce its 

vulnerability to climate change. 

THAAôEGO- Naôinbe Owinge, Kweeyoe, Saydoe, Ayyaa, heda in 
Thanôtheôkiieeay, naôinbe unôshaa. Wowaôtsi nachaômuu. Naôinbe 

Nava ay eôhee ami. Nainôbe towa kuu, Nainôbe Nan ochu kwiyo, Kôuu 

kwaôyeh, Naôinbe Owinge Geôhay puwi pidiôee, hadaa inô Menekana 

beôkuu, Naôin POôWHO GEH OWINGE be Kôuu, unôshaa de taônanmidi.ô  

Founded in a collective vision for the community, this Climate Action Plan aims to 

ensure that the Pueblo de San Ildefonsoôs culture and traditions thrive for future generations.
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1. Introduction 

The Pueblo de San Ildefonso ï or Poô Woh Geh Owingeh, which means ñwhere the water cuts throughò in 

Tewa ï is located along the Rio Grande at the foot of Black Mesa in New Mexico. Our history dates to 

1300 A.D. Beginning around the 1200s, the residents of Mesa Verde migrated south by way of the 
Pajarito Plateau in search of better water (or Poe) sources. By the 1300s, the people from Bandelier 

moved closer to the Rio Grande, the current location of our Pueblo. Our Pueblo was an agricultural-based 

economy with a recent resurgence of traditional arts and is especially famous for black-on-black, high-
polished pottery. Today, our Pueblo encompasses approximately 30,000 acres, which sits within the 

larger Ancestral Domain of more than 60,000 acres (Exhibit 1.1). Our Pueblo is listed in the National 

Register of Historic Places, recognized for its historic and cultural significance, and its important role in 
the revival of Pueblo ceramics. Our Pueblo has an enrollment of approximately 750 people and is a Tewa-

speaking Pueblo. 

Exhibit 1.1. Map of Pueblo reservation and Ancestral Domain boundary 

 

Changing climate conditions, including increasing average temperatures as well as more frequent and 

intense incidences of extreme heat, drought, wildfires, storms, and floods, have implications for our 

natural resources, livelihoods, and community health. In addition, we face unique challenges because of 

our proximity to the Los Alamos National Laboratory (LANL). Historical laboratory activities, including 
development of the atomic bomb, have left a legacy of radionuclides, including plutonium and other 

contaminants in the local environment. Extreme events such as wildfires, extreme rainfall, and flooding 
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increase the risk of mobilization and exposure to these contaminants on our Pueblo. For example, heavy 
rains that fall within the LANL site on drought-affected soils or soils that have been mineralized by 

wildfires, can erode the soil and transport it downstream toward our Pueblo, carrying along any 

contaminants attached to the soil particles. 

This Climate Action Plan (or Plan) aims to describe the current climate context; understand specific 

aspects of Pueblo life that are essential components of our identity and how climate change could affect 
our community vision; and begin to provide a path forward to help sustain our lands, resources, and 

community health. Founded in our collective vision for our community, this Climate Action Plan aims to 

ensure that our culture and traditions thrive under future generations. This Plan is a living document that 

will evolve and expand with new knowledge, data, and evidence about the impacts of climate change on 

our community, and as new adaptation strategies are identified. 

In this Plan, we summarize the climate hazards affecting the Pueblo (Section 2) and detail the climate 

action planning process for the Pueblo (Section 3). We then walk through the Plan, including a summary 

of the workshops held with community members to develop a community vision (Section 4), the climate 

vulnerability assessment process and results (Section 5), and specific climate actions the Pueblo can take 
to adapt to and mitigate climate change (Section 6). This is followed by a brief description of 

implementation of climate actions (Section 7), acknowledgements, and references cited in the text.  
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2. Climate Context 

The key climate drivers for the Pueblo and the U.S. Southwest region are temperature and precipitation. 

Here we describe these climate drivers and the climate hazards that these drivers can induce. Where 

available, we also include local and regional climatic trends for these 

drivers and hazards. 

2.1 Climate Drivers 

Situated in the Southwest, the Pueblo has a semi-arid climate 

characterized by abundant sunshine, light precipitation totals, and low 

humidity. Climate ï the long-term, average weather in an area ï is 

largely determined by temperature and precipitation. Identifying climate 
drivers was the first step in our assessment process (Exhibit 2.1). In this 

Plan, we refer to temperature and precipitation as climate drivers.  

2.1.1 Temperature 

In the southwestern United States, the average 
annual temperature increased 1.6°F between 1901 

and 2016 (Vose et al., 2017; Gonzalez et al., 

2018). Moreover, the region recorded more warm 
nights and fewer cold nights between 1990 and 

2016, including a 4.1°F increase for the coldest 

day of the year (Gonzalez et al., 2018). Parts of the Southwest recorded their 
highest temperatures since 1895, in 2012, 2014, 2015, 2016, and 2017 (Gonzalez 

et al., 2018). Annual average temperatures for the Southwest are predicted to rise 

3.4ï4.3°F by mid-century (2036ï2065) and 4.4ï7.7°F by late century (2071ï2100; Vose et al., 2017). 

New Mexico is the sixth-fasted warming state in the Nation, with average annual temperatures increasing 

0.6°F per decade since 1970 and about 2.7°F over 45 years (Tebaldi et al., 2012). Average temperatures 

near the Pueblo (recorded at LANL) have increased over the past 15ï25 years. Although this is a 
relatively short period of observation, this increase in temperature is consistent with projections of the 

National Climate Assessment (NCA; Gonzalez et al., 2018) and the Intergovernmental Panel on Climate 

Change (IPCC, 2014; Exhibit 2.2). During the 2001ï2010 decade, temperatures were approximately 1°F 
warmer than the previous 40 years, and from 2011 to 2018 temperatures were approximately 2.5°F 

warmer than 1960ï2000 averages (Exhibit 2.3; Bruggeman, 2017; Hansen et al., 2019). Five of the 

hottest summers on record at LANL have occurred since 2002 (Bruggeman, 2017). 

Exhibit 2.1. Assessment 
process diagram 
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Exhibit 2.2. Temperature history for Los Alamos. One-year averages are displayed in green and five-year 
running averages are displayed in black. The dashed lines represent long-term averages (25 and 
30 years). 

 
Sources: Bruggeman, 2017; Hansen et al., 2019. 

Exhibit 2.3. Decadal average temperatures and two times the standard error for Los Alamos from 1960 
to 2015 

 
Source: Bruggeman, 2017. 
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2.1.2 Precipitation 

Observed changes in precipitation differ across the seasons. The Southwest has 

seen a decrease in precipitation, with drying most pronounced during the spring 

season (Easterling et al., 2017). Similar to observed changes, precipitation is 
expected to decline in the future, particularly in the spring (Easterling et al., 

2017). As temperature increases, winter and spring precipitation may also shift 

from snow (or Phoô) to rain (or Kwan). The NCA projects declines in various 
snow metrics in the western United States, including snow water equivalent 

(SWE), the number of extreme snowfall events, and the number of snowfall days 

(Gonzalez et al., 2018). 

The LANL data are generally consistent with NCA data. While precipitation overall does not show strong 

trends (Exhibit 2.4), the form of precipitation is changing. In particular, there is a downward trend for 
snowfall from 1951 to 2015 (Bruggeman, 2017; Exhibit 2.5), and a decreasing length in the snow season 

(Bruggeman, 2017; Hansen et al., 2019). In addition, as discussed further below, when precipitation does 

occur as rainfall, the trend is for the rain to come in fewer but more intense storm events that can cause 

destructive flooding. 

Exhibit 2.4. Precipitation history for Los Alamos. One-year averages are displayed in green and five-year 
running averages are displayed in black. The dashed lines represent long-term averages (25 and 
30 years).  

 
Source: Bruggeman, 2017. 
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Exhibit 2.5. Annual snowfall (July 1ïJune 1) for Los Alamos (1951ï2015) 

 

Source: Bruggeman, 2017. 

2.2 Climate Hazards 

Changes in temperature and precipitation can in turn expose the Pueblo community to hotter 
temperatures, extreme heat events, droughts, wildfires, storms and flooding, and changes in snowmelt and 

streamflow. Below we describe these climate hazards and how they may adversely affect the Pueblo 

community (Exhibit 2.6). 

Exhibit 2.6. Climate Action Plan process diagram 

 

  



Climate Action Plan for the Pueblo de San Ildefonso  

Department of Environmental and Cultural Preservation Spring 2022 | 7 
# 

2.2.1 Hotter Temperatures and Extreme Heat Events 

The coldest and warmest temperatures of the year have important implications for 

human health and many sectoral activities, such as agricultural practices and heating, 

refrigeration, and air conditioning. Throughout the United States, cold extremes have 
become less severe while warm extremes have increased over the past century (Vose 

et al., 2017). In the Southwest, the coldest daily temperature of the year has increased 

by nearly 4°F and the warmest daily temperature of the year has increased by 0.5°F 
over the past century (Vose et al., 2017). Daily temperatures are projected to continue to increase 

substantially over the next century. In the Southwest, both the coldest and warmest daily temperatures of 

the year are expected to increase by approximately 6°F by mid-century. Not only will daytime 
temperatures increase, but nighttime temperatures and humidity are also projected to increase (Gershunov 

et al., 2013; Peterson et al., 2013).  

Throughout the United States, historically rare heat events have become increasingly common as global 

temperatures increase (Peterson et al., 2013; Wobus et al., 2017). Trends near the Pueblo (recorded at 

LANL) show a positive trend in the number of days with a maximum temperature greater than 90°F 
(Exhibit 2.7) and a negative trend in the number of days with a minimum temperature less than 0°F 

(Exhibit 2.8; Bruggeman, 2017). In the Southwest, projections indicate that extreme cold waves and 

extreme heat waves (5-day, 1-in-10 year events) will have temperature increases of at least 10°F by mid-

century (Vose et al., 2017). Extreme heat episodes disproportionately threaten the well-being of 
vulnerable populations, such as young children and older adults; and people with pre-existing health 

conditions, such as cardiovascular and respiratory issues. Hotter days and extreme heat events also 

increase the risk of heat-associated death and reduce labor productivity (Gonzalez et al., 2018). 

Exhibit 2.7. Number of days per year with maximum temperatures above 90°F for Los Alamos 

 
Source: Bruggeman, 2017. 
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Exhibit 2.8. Number of days per year with minimum temperatures less than 0°F for Los Alamos 

 
Source: Bruggeman, 2017. 

2.2.2 Droughts 

Much of New Mexico is currently experiencing drought conditions, with Pueblo lands 

in a moderate drought (Exhibit 2.9). In New Mexico, the flow of the Rio Grande is an 

important indicator of drought (Hoerling et al., 2013); on average, New Mexicoôs 

portion of the Rio Grande was drier every year from 2009 to 2014 (UCS, 2016).  

Climate change is expected to result in future droughts in the Southwest and an 
increased risk of mega-droughts, which are persistent droughts lasting longer than a decade, even if 

precipitation increases over that period (Gonzalez et al., 2018). Climate models suggest drying during the 

latter half of the 21st century (2050ï2099) in the Southwest (Cook et al., 2015). Drying is largely the 
result of reduced cold season precipitation and increased evapotranspiration with reduced soil moisture 

(Cook et al., 2015). By mid- to late century (2050ï2099), the risk of droughts will exceed historical 

periods (1950ï2000; Exhibit 2.10), even the most severe mega-drought periods of the Medieval era (Cook 

et al., 2015).  
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Exhibit 2.9. New Mexico drought monitor for June 9, 2020 displaying drought intensity. The black star 
indicates the approximate location of the Pueblo de San Ildefonso.  

 
Source: National Drought Mitigation Center, 2020. 

Exhibit 2.10. Risk (percent chance of occurrence) of decadal (11-year) and multidecadal (35-year) 
droughts in the Southwest, calculated from the multimodel ensemble for the Palmer Drought Severity 
Index (PDSI; red), SM-30cm (green), and SM-2m (blue). Risk calculations are conducted for two separate 
model intervals: 1950ï2000 (historical scenario) and 2050ï2099 (Representative Concentration Pathway, 
RCP 8.5).  

 

 

Source: Cook et al., 2015. 

Recent droughts have already affected local flora and fauna, resulting in tree mortality and avian 

population declines (Box 2.1). More frequent, future droughts in the region will occur in a significantly 
warmer world with higher temperatures than recent historical events. These conditions will further stress 

natural ecosystems, as well as agriculture. In addition, adaptation to future droughts may be more 

challenging because of the widespread depletion of nonrenewable groundwater reservoirs in recent years. 

Historically, these groundwater resources have allowed communities to mitigate drought impacts. 
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Box 2.1. Impacts of recent droughts on local flora and fauna 

Droughts affect the Puebloôs flora and fauna. In combination with higher temperatures and dry winds, droughts have 
particularly adverse impacts on native plants and avian species. 

Observed pinyon tree die-off 
Pinyon trees are an important tree species in the Pajarito Plateau (Hansen et al., 2019). As a result of a drought during 
2000ï2002, 40ï80% of the pinyon tree population died between 2002 and 2003 (Exhibit 2.11), with more than 90% of 
mature pinyon trees decimated by 2005 in the Southwest (Breshears et al., 2009). Overall, more than 2.1 million acres of 
pinyon-juniper forest and 1.3 million acres of Ponderosa pine forest in Arizona and New Mexico died (Fowler et al., 2015). 
Severe drought, coupled with high temperatures, made the trees susceptible to insect infestations. The water-stressed trees 
were unable to produce pine sap to defend themselves against insects, which allowed pine bark beetles to invade them 
(Jensen, 2005). The combination of dead trees from the bark beetle infestation, higher temperatures, and dry winds 
subsequently set the stage for megafires in the Pajarito Plateau.  

Exhibit 2.11. At study sites in Arizona, Colorado, New Mexico, and Utah, 40ï80% of pinyon trees died 
between 2002 and 2003 (Breshears et al., 2009) 

 
Photo credit: Craig D. Allen, U.S. Geological Survey. 

Projected conifer tree mortality 
The mortality of forest trees is projected to continue into the 2050s (Williams et al., 2013). The recently accelerating mortality 
rates are associated with increased temperatures. McDowell et al. (2016, p. 298) stated that ñthe consequences of such 
broad-scale change in forest cover are substantial, including massive transfer of carbon to a decomposable pool and 
changes in the surface energy budget.ò 

Observed avian declines 
Declines in avian populations have been attributed to tree mortality and fire-prevention tree thinning. Fair et al. (2018) 
studied pinyon-juniper woodlands on the Pajarito Plateau in north-central New Mexico. Pinyon tree mortality began in 2002 
because of the drought and bark beetle infestation. Fair et al. (2018) looked at avian response to tree mortality from 2003 to 
2013, and they compared how birds responded in sites that were mechanically thinned in 2002 and 2003 versus sites not 
thinned. After 2003, the study shows a decline in total bird species richness by 45% and in species abundance by 73%. They 
found that Piñon mortality may be a significant threat to avian species in the Southwest and tree thinning for fire control may 
be an added risk to birds. They also associated the declines with climate change impacts (Fair et al., 2018). 

Jemez Mountains near 
Los Alamos, N.M. 

October 2002 May 2004
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2.2.3 Wildfires 

As a natural part of Southwest ecosystems, wildfires facilitate the germination of new 

seedlings and kill pests; however, excessive wildfire can also permanently alter an 

ecosystemôs integrity (Gonzalez et al., 2018). The frequency and intensity of large 
wildfi res is influenced by natural and human factors such as temperatures, soil moisture, 

humidity, winds, and vegetation density. More intense and frequent wildfires are also 

associated with other climate hazards such as droughts and drier forest conditions, 

reduced snowpack and earlier snowmelt, and high winds.  

The cumulative forest area burned by wildfires in the western United States has greatly increased between 
1984 and 2015, with analyses estimating that the area burned over that period was twice what would have 

burned had climate change not occurred (Exhibit 2.12; Gonzalez et al., 2018). For wildfires around the 

Pueblo, acres burned per fire have also increased dramatically over time, with the 2000 Cerro Grande fire 
burning 43,000ï48,000 acres and the 2011 Las Conchas fire burning 154,000 acres (Fowler et al., 2015; 

Exhibit 2.13). Climate change models project more wildfires across the western United States (Stavros 

et al., 2014) and the Southwest region (Gonzalez et al., 2018). Fire frequency could increase by 25%, and 

the frequency of very large fires (greater than 5,000 hectares) could triple (Gonzalez et al., 2018). 

Exhibit 2.12. Wildfires with climate change compared to wildfires without climate change 

 

Source: Gonzalez et al., 2018. 

Wildfires can threaten people, homes, roads, and ecosystems; and smoke from these fires can confound 

other health stressors and cause respiratory illnesses (Box 2.2). Wildfires can also degrade drinking water 

systems with sediment, acidity, nitrates, and contamination (Gonzalez et al., 2018). Severe wildfires can 

damage a forest canopy and the plants beneath, and can destabilize the soil. As described in more detail 
below (Section 2.2.4), post-fire conditions, combined with intense rainfall or rapid snowmelt, can result in 

increased localized floods and landslides that put critical infrastructure, sacred places, and traditional 

resources beneath a burned area at risk.  
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Exhibit 2.13. Boundary of the 2000 Cerro Grande fire that burned 43,000ï48,000 acres and the 2011 Las 
Conchas fire that burned 154,000 acres near the Pueblo 

 

 

 

Box 2.2. Wildfire smoke and COVID-19 pandemic 

Over the last two decades, wildfires have become more frequent and intense across the western United States, a trend 
attributed to increased temperatures and decreased precipitation (Gonzalez et al., 2018). The resulting smoke is a mixture of 
many air pollutants and is often characterized by elevated concentrations of fine particulate matter (or PM2.5). Communities 
impacted by wildfire smoke experience high exposure to PM2.5 for days, weeks, or several months. Exposure to wildfire 
smoke can irritate eyes and respiratory tracts, worsen existing respiratory and cardiovascular conditions, and result in 
premature deaths.  

Recent studies suggest that wildfire smoke is associated with winter-time influenza outbreaks in Montana (Landguth et al., 
2020), and biomass burning is associated with influenza cases in New York State (Croft et al., 2020). In addition, a study on 
the severe acute respiratory syndrome (SARS) coronavirus outbreak in Beijing found that an increased risk of death is 
associated with increased PM10, which is comprised of PM2.5 and other large particles that are inhaled into the lungs (Kan 
et al., 2015). Based on these studies, there is a potentially dangerous connection between air pollution from wildfire smoke 
and COVID-19.  

Communities can take several actions to protect indoor air quality during a wildfire, even with the COVID-19 pandemic. See 
Section 6.2.2 for actions communities can take to create safe or clean air spaces that can protect the community from 
extreme wildfire smoke. 
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2.2.4 Storms and Flooding 

Extreme precipitation events have increased throughout the United States since 1901 

(Easterling et al., 2017). In New Mexico, monsoon rains ï defined as sudden, intense 

downpours that last less than one hour ï generally occur in July and August and can 
incite flash floods. Drought and wildfires can also exacerbate flash flooding because 

very dry and scorched soils have a limited capacity to absorb water (or Poe) (Chief 

et al., 2008).  

Although monsoon precipitation and heavy rainfall data near the Pueblo (recorded at LANL) do not 

demonstrate a significant trend from 1951 to 2015 (Bruggeman, 2017), significant flooding has been 
associated with the large wildfire events described above. The Cerro Grande fire in 2000 burned lands 

along the western edge of the Pueblo, as well as large portions of LANL property and forests to the west. 

The Las Conchas fire in 2011 covered a much larger area overall but did not burn within the LANL 
property or Pueblo lands (Exhibit 2.13). Loss of vegetation and mineralized soils due to these fires 

resulted in the reduced ability of watersheds to retain precipitation and increased runoff. The resulting 

flooding during the subsequent monsoon seasons caused the destruction of habitat and infrastructure. For 
example, two years after the Las Conchas fire, a 1,000-year rain event occurred in September 2013. 

Flooding from this rainfall damaged infrastructure, including roads and bridges (Exhibit 2.14; 

Walterscheid, 2015). The reduced ability of 

watersheds to retain rainfall and runoff likely 
exacerbated the effects of this massive flood 

event. These floods also redistributed 

contaminant-laden sediments downstream to 
the Pueblo and into the Rio Grande. After the 

Cerro Grande fire, Englert and Ford-Schmid 

(2011) showed an increased movement of 

plutonium from LANL during storm events, 
and that most of this plutonium was deposited 

on Pueblo lands (~ 80%), with a smaller 

proportion discharging to the Rio Grande 
(~ 20%). In summary, flooding can damage 

cultural places and resources, and 

infrastructure; and pose risks to human health 
risk through the transport of contaminated 

sediments from LANL downstream to Pueblo 

lands and the Rio Grande. 

In the Southwest, climate models project an increase in the frequency of heavy downpours and an 

increase in daily extreme summer precipitation, based on projected increases in water vapor resulting 
from higher temperatures (Gonzalez et al., 2018). An increase in extreme precipitation may also lead to 

more frequent and intense flooding events.  

2.2.5 Changes in Snowmelt and Streamflow 

Increasing temperatures have altered the Southwestôs water cycle. Specifically, warm 
temperatures are occurring earlier in the spring, and precipitation has declined 

(Gonzalez et al., 2018). These changes, which have decreased the regionôs snowpack 

and its water content, have resulted in earlier peaks for snow-fed streamflows and 

increased the proportion of snow (or Phoô) to rain (or Kwan) (Gonzalez et al., 2018). 
Warmer temperatures have also been associated with increases in snowline elevation 

(USGS and Scripps Institution of Oceanography, 2007). Hotter temperatures and 

Exhibit 2.14. Flooding in the lower Pueblo Canyon 
on September 13, 2013 

 
Source: Walterscheid, 2015. 
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reduced snowpack attributed to climate change have already amplified recent droughts and reduced river 
flow in the Rio Grande (Lehner et al., 2017; Gonzalez et al., 2018). Water flows in the Rio Grande at the 

Otowi Bridge gage (USGS 08313000) have trended lower over the last five decades: after rising to an 

average of 1.4 million acre-feet/year in the 1980s and early 1990s, the volume decreased to approximately 

830,000 acre-feet/year during drought years in the 2000s and 2010s (Exhibit 2.15; USBR, 2018). The 
highest-recorded volume was 2,592,837 acre-feet/year in 1941, and the lowest was 359,480 acre-feet/year 

in 1956 (USBR, 2018). In the Upper Rio Grande River Basin, researchers (Lehner et al., 2017) found that 

reduced snowpack reduces river runoff efficiency. They estimate that in years with below-median 
precipitation and above-median temperatures, low runoff ratios (i.e., the portion of the precipitation that 

ends up in the river each year, rather than evaporating) are 2.5 to 3 times more likely (Lehner et al., 

2017).  

Exhibit 2.15. Historical Rio Grande at Otowi Bridge flows 

 
Source: USGS surface water data for Rio Grande at Otowi Bridge (USGS 08313000), New Mexico; downloaded in 2021. 

Projected annual flow of the Rio Grande at the Otowi Bridge gage is generally expected to decrease by 

2050 and 2080 under various climate scenarios, compared to current conditions (Exhibit 2.16; USBR, 
2018). Climate models project hotter temperatures, which can shift precipitation from snow (or Phoô) to 

rain (or Kwan) in the mountains. By 2050, colder and higher areas in the Intermountain West are 

projected to receive more rain (or Kwan) in the fall and spring but would likely continue to receive snow 

in the winter at the highest elevations (Gonzalez et al., 2018). Reduced snowpack and earlier snowmelt in 
the headwaters of New Mexicoôs major rivers (or Pôokôay) can reduce water availability throughout the 

year (Garfin et al., 2014).  
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Exhibit 2.16. Change in annual volume at Otowi Bridge for various climate scenarios. WW = warmer and 
wetter conditions, CT = central tendency, HW = hotter and wetter conditions, WD = warmer and drier 
conditions, and HD = hotter and drier conditions. 

 
Source: Maurer et al., 2007; as cited in USBR, 2018. 
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3. Climate Action Planning Process 

Our climate action planning process involves three key components ï community involvement, planning, 

and implementing (Exhibit 3.1). This Plan addresses community involvement and the planning process 

and lays the groundwork for implementation.  

Exhibit 3.1. Climate action planning process for the Pueblo de San Ildefonso with descriptions of each 
step in the process 
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t Through a collaborative process of holding community workshops, our elders, youth, resource managers, and 
Tribal Council identified key aspects of community life that we want to preserve and protect; and developed a 
vision for the community that grounds the goals of this Climate Action Plan (Step 1). After articulating our vision for 
the Pueblo community, the elders, youth, resource managers, and Tribal Council identified the resources, such as 
traditional plants or materials that support each aspect of the vision (Step 2). In Section 4, we describe this 
process for developing our community vision.  

P
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n
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We then assessed the vulnerability of each aspect of our community vision. We evaluated the likelihood that 
climate hazards will be realized and affect Pueblo activities, as well as the magnitude of the consequences of 
these climate impacts on aspects of our community vision and community life (Step 3). Based on the results of the 
climate vulnerability assessment, we began to identify strategies or actions that could reduce our highest-risk 
vulnerabilities, and categorized these actions based on their feasibility (Step 4). In Section 5, we discuss the 
results of this climate vulnerability assessment; and in Section 6, we describe the climate adaptation actions. 

Im
p
le

m
e
n

ti
n

g The further evaluation of climate actions ï including comparing costs and benefits ï facilitates the prioritization for 
implementing adaptation strategies (Step 5). There may be opportunities to combine actions in a way that reduces 
vulnerabilities across several aspects of community life. Finding synergistic actions can also produce cost savings. 
After implementation, monitoring outcomes of climate actions and actively seeking community feedback will help 
us determine whether climate actions are producing desired results, and will enable the community to adaptively 
manage and refine adaptation actions in the future (Step 6). In Section 7, we briefly describe next step, including 
evaluating climate actions and informing and scoping future implementation. 
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Community involvement is a key aspect of the Puebloôs climate planning process. From December 2016 
through January 2021, several in-person workshops, webinars, and conference calls were held with 

community members to develop the Puebloôs community vision, assess the Puebloôs vulnerabilities to 

climate impacts and climate change, and identify and evaluate strategies for adapting to climate impacts 

(Exhibit 3.2). The Pueblo intends to continue community involvement and collaboration as we continue 

to evaluate and prioritize actions, and then implement and monitor actions.  

Exhibit 3.2. Table of community workshops and meetings held as a part of the climate planning process 

Date of 
workshop/meeting 

Community groups involved in 
outreach activity  

Purpose of the workshop/meeting 

December 7, 2016* 
Department of Environmental & 
Cultural Preservation (DECP) 

Present a process for climate change adaptation planning and 
initiate the first steps in this process with DECP staff. 

November 28, 2018* Pueblo elders Engage community groups in discussions of the Puebloôs 
community vision, and vulnerabilities to climate impacts and 
climate change; and to begin to identify potential strategies for 
adapting to climate impacts. 

December 4, 2018* Pueblo youth 

December 5, 2018* Tribal Council Technical Committee 

December 19, 2018* Pueblo resource managers 

August 8, 2019À DECP 
Assess the magnitude of the consequences of climate impacts 
on the community vision and community life. 

December 11, 2019À Community forum 

Provide updates on ongoing climate adaptation planning and 
summarize outcomes from previous workshops with youth, 
elders, resource managers, and the Tribal Council. Discussed 
and received community feedback on the community vision, 
key aspects of the communityôs lifeways that are vulnerable to 
climate change, and initial adaptation approaches suggested 
by the community in earlier workshops. 

October 22, 2020ÿ Health Department 

Identify and evaluate potential actions to reduce vulnerability 
to climate change (via WebEx meetings and online surveys). 

November 12, 2020; 
January 29, 2021ÿ 

Education Department  

November 18, 2020ÿ Pueblo elders 

November 18, 2020ÿ Tribal Council  

January 12, 2021ÿ Parks and Wildlife (via online survey) 

* Results from the community involvement during these workshops/meetings are described in more detail in Section 4. 
À Results from the community involvement during these workshops/meetings are described in more detail in Section 5. 
ÿ Preliminary from the community involvement during these workshops/meetings are described in more detail in Section 6. 
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4. Pueblo Community Vision 

The Puebloôs goal for climate action planning is to preserve and protect 

the characteristics, conditions, cultural elements, and resources that 

contribute to our community vision. One important element of the climate 
action planning process was to define this community vision and specify 

aspects of the vision that the Pueblo aims to preserve through climate 

adaptation and resilience actions.  

Through a series of workshops with Pueblo community members, we 

elicited diverse perspectives on aspects of Pueblo life and our 
vulnerabilities to climate impacts and climate change and developed a 

community vision that serves as a guiding framework for climate action planning. Identifying the climate 

impacts on the community vision was the next step in our Climate Action Plan process (Exhibit 4.1). This 
section describes this collaborative, stakeholder-driven process that the Pueblo conducted to capture a 

broad range of inputs into the climate action planning process.  

Exhibit 4.1. Climate Action Plan process diagram 

 

4.1 Building the Pueblo Community Vision 

To build and articulate the Puebloôs community vision, we held a series of community workshops. In a 
2016 workshop, DECP staff began to identify multiple aspects of the community vision that are important 

for the Pueblo to protect and preserve. Additional workshops in 2018 engaged four groups of community 

members ï elders, youth, the Tribal Council technical committee, and resource managers ï in further 

developing and refining the community vision.  

Discussions in all five workshops focused on: 

¶ Identifying key aspects of community life (the community vision) 

¶ Identifying the resources necessary to sustain the community vision 

¶ Perceptions about climate impacts on these aspects of the community vision 

¶ Assessments of observed and projected climate vulnerabilities of each aspect of the community 

vision. 
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The following sections summarize key activities and outcomes from each community workshop, and 

describe the step-wise development of the community vision. 

4.1.1 DECP Workshop 

DECP grouped these aspects into four community vision categories:  

¶ Traditional activities 

¶ Physical health 

¶ Infrastructure 

¶ Traditional places. 

Through their discussions, five broader themes on Pueblo community life also emerged. 

¶ Traditional knowledge 

¶ Language 

¶ Income 

¶ Health 

¶ Food sovereignty. 

These broad themes interact in complex ways with each aspect of the community vision. The results of 

the DECP discussion became the foundation of the Pueblo community vision, which the community 

refined through a series of additional workshops. 

4.1.2 Elder Workshop  

Six elders from the community participated in the climate adaptation and resilience planning workshop. 

We discussed basic concepts of climate change, including viewing a short video about climate change and 

climate change impacts, and described a process for climate change adaptation planning. We also 

discussed the importance of community engagement in identifying the Puebloôs vulnerabilities to climate 

impacts and developing effective and feasible adaptation strategies.  

The elders described their vision for their community, the first step of the adaptation planning process. 

They identified aspects of the community that they value and want to sustain, explained how climate 

impacts affect these aspects of their community, and described vulnerabilities associated with each 

community aspect. Exhibit 4.2 summarizes the community aspects and associated vulnerabilities that the 

elders identified.  

The elders described the climate impacts they have already experienced in their community and the 

changes they have observed (e.g., in the distribution and abundance of bird and plant species, decreases in 

the variety of fruit trees on Pueblo lands). Birds (e.g., robins, magpies) and plants [e.g., wild spinach, pine 

nuts (or Toeôtu), herbs] that were abundant when the elders were young are no longer present on Pueblo 
lands. Participants also noted a change in precipitation patterns; rain falls less frequently, and heavy 

snowfalls are much rarer. 
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Exhibit 4.2. Elder workshop outputs: Aspects of the community vision and their value and vulnerabilities 
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4.1.3 Youth Workshop 

Twelve youth participated in the climate adaptation and resilience planning workshop. The workshop 

began with a discussion about basic concepts of climate change, including viewing the same short video 

about climate change and climate change impacts. We also discussed key findings from research on 
climate impacts on the Southwest. We described a process for climate change adaptation planning and the 

importance of youth engagement in identifying the Puebloôs vulnerabilities to climate impacts, and 

developing effective and feasible adaptation strategies. 

As in the elder workshop, we began the interactive portion of the workshop with a discussion of the 

youthôs vision for their community. We reviewed aspects of the community vision that the elders 
identified in their workshop, and the youth added their ideas to the community vision. Then the youth 

described the resources that support and sustain each aspect of their community vision. One particularly 

insightful addition that the youth made to the community vision is the importance of family and 
relationships. They described the specific set of resources necessary to build and support healthy, happy 

families; and the potential impacts of climate change on family health. These contributions helped to 

further develop the community vision. Exhibit 4.3 summarizes the findings from the youth workshopôs 

discussions about aspects of the community vision.  

Exhibit 4.3. Aspects of community vision and resources that sustain the community vision 
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Next, the youth engaged in a group activity to identify the climate 
hazards they believe are most affecting the Pueblo and its 

community vision. We created a set of cards, and each card listed 

a specific climate hazard (e.g., increased temperatures, extreme 

precipitation, sea level rise, lightning, drought). We spread the 
cards on the floor, and the youth, through group consensus, 

removed any cards that they thought were irrelevant to their 

region or not important to the Pueblo (e.g., sea level rise). Then 
each participant reviewed the remaining cards and marked the 

four cards that showed the most important climate hazards to the 

Pueblo (Exhibit 4.4). After the youth marked the cards, we tallied 
the results and selected the four hazards that received the most 

marks. The participants identified the following four climate 

hazards as most important to their community:  

¶ Increased temperatures 

¶ Drought 

¶ Wildfires  

¶ Changing rainfall and snowfall patterns. 

After identifying the priority hazards, the youth worked in small 
groups to describe the impacts that each hazard could have on 

each aspect of the community vision. On flipcharts, the small groups created a matrix that matched each 

hazard with the four resources that they believe are most important for sustaining the community aspect. 

Exhibit 4.5 shows two photographs of the matrices that the youth completed on the flipcharts. 

Exhibit 4.5. Hazards and resources that affect Pueblo families (left) and youth sports (right) 

  

Exhibit 4.4. Pueblo youth 
participated in an activity to identify 
the climate hazards that are most 
important to their community 
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4.1.4 Tribal Council Technical Committee Workshop 

Approximately 10 members of the Tribal Council technical committee participated in the climate 

adaptation and resilience planning workshop. As in the youth workshop, we first reviewed basic concepts 

of climate change and key findings from research on climate impacts on the Southwest, and then viewed 
the same short video about climate change and climate change impacts. Next, we described a process for 

climate change adaptation planning and the importance of community engagement in this process.  

After the elder and youth workshops, we incorporated both groupsô ideas into the preliminary 

representation of the community vision. The technical committee reviewed and validated the community 

vision, and elaborated on aspects of the community vision that community members had identified in 
previous workshops. We discussed the broad themes that had emerged during the eldersô and youthôs 

discussions of the community vision, and recorded technical committee membersô ideas about the value 

of these aspects to their community and the resources that support each aspect.  

The technical committee highlighted additional aspects of the community vision that they believe are 

important to protect and preserve. This included various aspects of physical health, including access to 

healthy first foods, adequate physical activity, a substance-free life, and a contaminant-free environment. 

To close the workshop, the youth spent  

a few minutes reflecting on how climate change  

could affect their families, community, and aspects of 

their shared community vision. They wrote down their thoughts,  

a few of which we highlight below:  
 

 ñéI have been brought to the realization of how many aspects of our lives  

can be affected by climate change. These are some things, such as arts and 

traditions that I did not realize could be severely impacted by climate change.ò  
 

ñI think that climate change is very important. It is important the climate change 

doesnôt affect what is done on a daily basis and that traditions donôt get ruined. I 

learned that the climate change can effect a lot of things like people and their 

health / mood. In the future, I hope that climate change does change in a positive 

way, so the world can be healthier and safer for people, wildlife, and nature. We 

can make a difference just changing little things in our daily lives.ò 
 

ñClimate change is not a myth. Itôll be hard to change this individually  

but as a community, we need to realize if we donôt change the way  

we treat the Earth, She is going to die on us. Everything we use will  

be affected by the Earthsô climate change. Without water we  

wouldnôt have crops, animals, water to drink.  

Without animals, we wouldnôt have food to eat.  

Without things we lose, we wouldnôt  

be who we are.ò 
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To help sustain overall community health, participants also emphasized the importance of mental health ï 
not just physical health ï and creating opportunities for community interactions that contribute to mental 

health. They also noted that economic opportunity has an important influence on mental health, and that it 

is important to seek out and sustain income-generating activities that support the Puebloôs families.  

The technical committee also recognized the value of looking beyond the Pueblo for guidance from and 

coordination with the larger global community. Seeking these connections could inform and enhance 
management of the Puebloôs infrastructure and strengthen its system of governance. Sharing this 

knowledge within the Pueblo community would also require creating a learning ñspaceò that includes 

both physical gatherings of the community and an open, welcoming, safe environment to exchange 

knowledge and ideas. Within the Puebloôs lands, the technical committee emphasized the ecological and 

cultural value of protecting habitats that support wildlife and culturally significant plants. 

4.1.5 Resource Manager Workshop 

Six of the Puebloôs resource managers participated in the climate adaptation and resilience planning 

workshop. We framed the discussion similarly to the other workshops by reviewing basic climate change 
concepts and research on climate impacts on the Southwest. We also reviewed outputs from the 

four previous workshops, and the preliminary community vision that we developed based on community 

inputs. The resource managers validated the ideas and outputs that other community members produced 
during the previous workshops, and they discussed potential vulnerabilities of the specific resources they 

manage [e.g., plants and trees, water (or Poe), various habitats, infrastructure elements].  

The group discussed specifically the climate impacts on resources that support a healthy traditional diet, 

which is one important aspect of the community vision. The resource managers discussed some of their 

existing programs that can help sustain this aspect of the community vision, such as the community 
garden and the Puebloôs composting project. In addition to noting impacts on natural resources, the 

resource managers discussed impacts on the Puebloôs physical infrastructure and services. Safe, reliable 

water and waste management systems and transportation infrastructure are aspects of the community 

vision that the Puebloôs resource managers strive to protect through their daily work. 

4.2 Final Pueblo Community Vision 

Exhibit 4.6 presents the community vision that emerged from the workshops. The community vision 
integrates the four categories of community vision aspects (the four colored quadrants) ï traditional 

activities, community health, infrastructure and governance, and traditional places ï with the broad cross-

cutting themes that overlap with all aspects of community vision, which include traditional knowledge, 

language, income, spiritual health, water, and food sovereignty (the outer circle).  

Preserving this community vision is the goal of the Puebloôs climate adaptation and resilience planning 
process. The community vision provides the basis for identifying and prioritizing climate vulnerabilities, 

and developing adaptation and resilience actions that could help protect and sustain the most important 

aspects of Pueblo life. 
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Exhibit 4.6. Pueblo community vision 
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5. Climate Vulnerability Assessment Process and Results 

After developing the community vision in Section 4, we conducted the climate vulnerability assessment. 

A climate vulnerability assessment is a tool that allows decision-makers to analyze and weigh climate 

impacts on human and natural systems, and prioritize areas for action. In undertaking this assessment, we 
took a systematic approach to describing climate hazards relevant to the Pueblo and each aspect of the 

community vision. We also assessed the underlying conditions that make our Pueblo community vision 

vulnerable to climate impacts and climate change. In this section, we describe the assessment process and 
results. After completing the community workshops, identifying high-risk climate vulnerabilities was the 

next step in our process (Exhibit 5.1). In Section 6, we discuss climate actions that could reduce each of 

these high-risk vulnerabilities. 

Exhibit 5.1. Climate Action Plan process diagram  

 

5.1 Process for Assessing Climate Vulnerability 

Once we had a broad understanding of the ways in which key aspects of community life may be 

vulnerable to climate change, we were able to conduct a focused evaluation of how climate change might 

affect the Pueblo. We identified potential climate vulnerabilities (Section 5.1.1), assessed the likelihood 
that these climate hazards will be realized and affect Pueblo activities (Section 5.1.2), assessed the 

consequences for potential vulnerabilities (Section 5.1.3), and then determined the overall climate risk for 

these potential vulnerabilities (Section 5.1.4). Section 5.2 provides assessment results, including the high-

risk vulnerabilities for key aspects of the community vision. 

5.1.1 Identify Potential Vulnerabilities 

Using the Pueblo community vision, we identified potential vulnerabilities associated with traditional 

activities and places, community health, and infrastructure and governance. As described in the Key 
Terms section, a vulnerability refers to the degree to which a people or things they value are susceptible 

to and unable to cope with adverse effects of climate change, including climate variability and extremes. 

For example, one vulnerability that we described through the assessment is related to our sovereignty. As 

climate impacts have become more frequent and intense, community members have observed that 
populations of plants used for traditional practices have declined, and their habitat ranges have shifted. 

Therefore, one vulnerability that affects our ability to gather traditional plants is that sovereignty is 

constrained to Pueblo lands and ñthe range of traditional plants, animals, and other resources may shift 
beyond the Puebloôs borders with changing environmental and climatic conditions.ò Exhibit 5.2 lists the 

aspects of the Puebloôs community vision and vulnerabilities that we identified through the assessment 

process. 
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Exhibit 5.2. Potential vulnerabilities associated with each key aspect of the community vision 

Community 
aspect 

Vulnerability 

Traditional 
activities and 

places 

 

 

 

Traditional pottery: Traditional pottery making utilizes materials from the Puebloôs local lands (or Nan). 
Making pottery requires access to clay, sand, ash, plants (for pigments), and other materials. 

Ceremony and prayers: Traditional ceremonies and prayers (or Yuu su) utilize the Puebloôs local plants and 
animals. 

Sacred places (e.g., sacred springs): Continued existence of sacred places, such as sacred springs, 
depends on sustained groundwater levels. 

Culturally important places: Emergency responders need to be able to access all areas of the Pueblo and 
the Puebloôs Ancestral Domain during an emergency; culturally important places may be present within a 
future emergency response location. 

Income: Some families in the Pueblo depend on income from selling their pottery and other traditional artistry 
work to tourists. 

Gathering traditional foods: Traditional foods include plants that community members gather on Pueblo 
lands.  

Gathering traditional medicine: Traditional medicine utilizes specific plants that grow on Pueblo lands.  

Growing traditional crops: Traditional crops are most productive under specific climate conditions. 

Hunting: Traditional diets depend on the availability of game for hunting, and hunting depends on the 
availability of forage for game animals. 

Traditional buildings and extreme events: Community and traditional buildings, such as kivas, experience 
damage during extreme weather events. 

Heating and cooling of traditional buildings: Heating, cooling, and ventilation systems are limited in 
community and traditional buildings. 

Fishing: Traditional diets include fish in local streams and rivers; fishing requires clean water to provide 
suitable habitat. 

Traditional leatherwork: Traditional leatherwork utilizes materials from the Puebloôs local lands; and 
leatherwork requires access to game animals for hides (or Koôwha). 

Pilgrimage routes: Pilgrimage routes pass through areas that are prone to erosion from flooding and runoff 
events. 

Community 
health 

 

Clean air: Elders and other community members who are ill or have compromised respiratory systems may 
be especially susceptible to health problems associated with poor air quality. 

Water supply: The community relies on local groundwater and surface water sources for a sufficient source 
of drinking water, and water for other domestic and business uses. 

Youth outdoor activities: Outdoor activities and sports are an important means for Pueblo youth to interact 
and build relationships, to sustain physical health and well-being, and to make exercise a healthy habit. 
Pueblo youth and community members engaged in outdoor activities and sports are exposed to heat or poor 
air quality. 

Vector-borne diseases: Community members may be susceptible to vector-borne diseases associated with 
warmer temperatures, such as the West Nile or Zika virus, malaria, or other communicable diseases. 

Hardship stress: Families and communities experience stress when they face financial hardship (e.g., due 
to loss of pottery sales when fewer tourists visit the Pueblo, or wildfires and other extreme events). 

Traditional practices stress: Families and communities experience stress when they cannot carry out 
traditional and daily practices because of impacts that disrupt their daily routines and make traditional 
practices difficult or unsafe.  

Heat stress: Elders and community members who are ill or have compromised immune systems may be 
especially susceptible to heat stress associated with warmer temperatures. 

Extreme weather stress: Families and communities experience stress during extreme weather events.  

Outdoor community activities: Many community activities and interactions occur in outdoor community 
spaces exposed to environmental conditions. 

Community youth gardens: The Puebloôs community youth garden is an important cultural teaching tool.  

Home air quality: Homes do not have a way to reduce air pollution, such as air filters. 
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Community 
aspect 

Vulnerability 

Infrastructure 
and 

governance 

 

Critical (non-transportation) infrastructure: Critical infrastructure, such as water supply systems, are 
located in areas prone to flooding or wildfires.  

Sovereignty: Sovereignty is constrained to Pueblo lands; the range of traditional plants, animals, and other 
resources may shift beyond the Puebloôs borders with changing environmental and climatic conditions. 

Pueblo departments: Pueblo departments are compartmentalized from each other; managing community 
resources will require work across these departments. 

Firefighting: Firefighting requires firefighters from outside of the community, and the availability of and 
access to water supplies to fight the fires. 

Roads and bridges: Roads, bridges, and evacuation routes are located in areas prone to flooding or 
wildfires. 

Historical places: Historical places, such as Edith Warnerôs House at Otowi and Don Juan Playhouse, are 
located in areas prone to flooding or wildfires. 

Transportation infrastructure: Existing transportation infrastructure (e.g., roads, bridges) is in disrepair and 
more vulnerable to further damage. 

Bridges and culverts: Bridges and culverts are designed to standards that are based on a lesser storm 
intensity.  

Home heating and cooling: Most homes do not have adequate heating and cooling.  

Home improvement resources: Some community members do not have financial resources to make 
necessary home improvements.  

Homes and extreme events: Some homes are located in areas prone to flooding or wildfires. 

 
5.1.2 Assess the Likelihood for Potential Vulnerabilities  

After identifying potential vulnerabilities, we assessed the likelihood that climate hazards will occur and 
affect Pueblo activities, and matched climate hazards to the potential vulnerabilities that they can affect. 

We used best available science from published literature and best professional judgement from our 

contractor, Abt Associates, to assign a score for the likelihood that each climate hazard will be realized 

and affect Pueblo activities. For example, hotter temperatures and extreme heat events are increasing at 
the Pueblo and are projected to continue to increase substantially over the next century. Hotter days and 

extreme heat events will affect agricultural activities and disproportionately threaten the well-being of 

vulnerable populations, such as young children and elders; and people with pre-existing health conditions, 
such as community members with cardiovascular and respiratory issues. Because climate hazards 

associated with higher temperatures ï increased annual average temperatures, and increased intensity and 

frequency of extreme heat events ï are likely to occur and affect the Pueblo community and activities, we 
assigned these climate hazards a high likelihood score (Exhibit 5.3). On the other hand, cold extremes 

have become less severe and may not have a significant effect on the Pueblo community. Because the 

climate hazards associated with extreme cold temperatures ï increased intensity and frequency of extreme 

cold events ï are less likely to occur and affect the Pueblo community and activities, we assigned these 

climate hazards a low likelihood score (Exhibit 5.3). 
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Exhibit 5.3. Likelihood that climate hazards will be realized and affect Pueblo activities 

Climate 
hazard symbol 

Climate hazard Likelihood 

 
Increased annual average temperatures 

High 

 
Increased intensity of extreme heat events 

 
Increased frequency of extreme heat events 

 
Earlier peak snowmelt 

 
Earlier peak streamflow 

 
Increased intensity of wildfire 

Medium-to-high 

 
Increased frequency of wildfire 

 
Increased intensity of rainfall 

 
Increased frequency of rainfall 

 
Reduced snowpack (annual SWE) 

 
Increased interannual intensity of drought events  

Medium 

 
Increased interannual frequency of drought events  

 
Increased variance in interannual precipitation amounts 

 
Increased intensity of localized flooding events  

 
Increased frequency of localized flooding events 

 
Decrease in total annual streamflows 

 Increased intensity of winter storms 

 
Landslides Low-to-medium 

 Increased intensity of extreme cold events 

Low 

 Increased frequency of extreme cold events 

 Increased frequency of winter storms 

 Increased frequency of ice storms 

Notes: We did not match all vulnerabilities to the climate hazards defined in Section 2.2. In addition, the likelihood that several 
climate hazards ï such as changes in wind patterns, hail events, and lightning patterns ï will be realized and affect Pueblo 
activities remains uncertain; these climate hazards are not included in this exhibit. 
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Next we matched climate hazards to the potential vulnerabilities that they affect. Most potential 
vulnerabilities were associated with more than one climate hazard. For example, gathering and utilizing 

materials from the Puebloôs local plants and animals for traditional ceremonies and prayers could be 

affected by all climate hazards. Higher temperatures, extreme heat, and droughts could shift the 

geographic range of native plants and animals used in traditional ceremonies and prayers outside of the 
current boundaries of the Pueblo and the Puebloôs Ancestral Domain. Extreme events, such as wildfires 

and storms and flooding, could damage and destroy or limit access to native plants and animals. Because 

all of these climate hazards could affect our ability to carry out traditional ceremony and prayers, we 
assigned all climate hazards to the traditional ceremonies and prayers vulnerability statement. On the 

other hand, since extreme heat is the primary climate hazard that affects vulnerability related to limited 

cooling and heating in Pueblo homes, we matched only extreme heat to this vulnerability statement. 

5.1.3 Assess the Consequence for Potential Vulnerabilities 

After matching climate hazards to vulnerabilities, DECP staff scored potential vulnerabilities based on the 

magnitude of their consequence. We defined consequence as the severity of impact on key aspects of the 

community vision, should the potential vulnerability occur. Based on the understanding of the 
consequence of each potential vulnerability, the DECP assigned each potential vulnerability a 

consequence score: 

¶ A high magnitude of consequence score meant that if the potential vulnerability occurred, key 

aspects of the Pueblo de San Ildefonso community vision would be significantly impacted.  

¶ A medium magnitude of consequence score meant that if the potential vulnerability occurred, 

key aspects of the Pueblo de San Ildefonso community vision would be moderately impacted.  

¶ A low magnitude of consequence score meant that if the potential vulnerability occurred, key 

aspects of the Pueblo de San Ildefonso community vision would suffer no major effect.  

We also added a medium-to-high score and a low-to-medium score to allow for additional variability in 

scoring across climate vulnerabilities.  

As an example, the traditional pottery vulnerability statement received a high magnitude of consequence 
score because pottery is considered an expression of the Puebloôs cultural identity, and an impact on the 

ability to gather clay and other material used in pottery making would compromise the cultural identity of 

the Pueblo. In contrast, the traditional leatherwork vulnerability statement received a low magnitude of 

consequence score because this form of artisanry is less-widely practiced in current times. In addition, 
leatherwork artisans can purchase materials from other sources if they no longer have access to game 

species for leatherwork, without affecting the Puebloôs cultural identity.  

5.1.4 Determine the Overall Climate Risk for Potential Vulnerabilities 

Finally, we combined the likelihood score and the consequence score, to determine the overall climate 
risk for each potential vulnerability. For each potential vulnerability, we assigned a consequence score. 

We then assigned a score to each climate hazard associated with that vulnerability. We averaged the 

consequence score with each climate hazard likelihood score to derive a ñclimate risk score.ò If a 
potential vulnerability is affected by multiple climate hazards, we then selected the highest risk score as 

the ñoverall climate risk scoreò for that vulnerability. For example, we assigned a high consequence score 

to culturally important placesô potential vulnerability to impacts of emergency response activities. 

Because emergency responders request access to Pueblo lands to respond to emergency events, the main 
climate hazards associated with this vulnerability are wildfires (increased intensity and frequency) and 

flooding (increased intensity and frequency). We then averaged the consequence and likelihood scores to 

develop a risk score, and selected the highest risk score as the overall climate risk (Exhibit 5.4). 
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Exhibit 5.4. Example of a vulnerability assessment scoring process 

Vulnerability 
Consequence 

score 
Climate hazard 

Climate 
hazard 

likelihood 
score 

Climate 
risk 

score 

Overall climate 
risk score 
(highest 

climate risk 
score) 

Culturally important places: 
Emergency responders need 
to be able to access all areas 
of the Pueblo, the Puebloôs 
Ancestral Domain, and LANL 
during an emergency; culturally 
important places may be 
present within a future 
emergency response location. 

High 

Increased intensity of wildfire 
Medium-to-

high 
High 

High 

Increased frequency of 
wildfire 

Medium-to-
high 

High 

Increased intensity of flood 
events (localized flooding) 

Medium 
Medium-
to-high 

Increased frequency of flood 
events (localized flooding) 

Medium 
Medium-
to-high 

 

5.2 Vulnerability Assessment Results for Key Aspects of the Community 
Vision 

We present results of the vulnerability assessment organized by key aspects of the community vision: 

traditional activities and places (Section 5.2.1), community health (Section 5.2.2), and infrastructure and 

governance (Section 5.2.3). 

5.2.1 Traditional Activities and Places 

Traditional activities and places are essential components of the Puebloôs community vision. During the 

workshops, the community identified the resources needed to maintain several traditional activities and 

places, as well as the vulnerabilities of these resources to climate change. Using the community vision as 
a guide, the Pueblo identified and prioritized 15 potential climate vulnerabilities for traditional activities 

and places. Exhibit 5.5 lists the potential vulnerabilities for traditional activities and places and describes 

how they affect the Puebloôs ability to preserve the community vision. Exhibit 5.5 also lists the likelihood 
that the climate hazards that are associated with these vulnerabilities will be realized and affect Pueblo 

activities and presents the overall climate risk ranking. Most of the vulnerabilities associated with 

traditional activities and places rank at least medium-to-high risk (73%), with six of the 15 vulnerabilities 
considered high-risk (40%). Throughout the remaining sections of the document, we categorize three of 

the six high-risk vulnerabilities as traditional activities, and three as traditional places.  
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The three highest-risk vulnerabilities for traditional activities from the list provided 

in Exhibit 5.5 include:  

 

Traditional pottery.  Traditional pottery making utilizes materials 

from the Puebloôs local lands (or Nan). Making pottery requires 

access to clay, sand, ash, plants (for pigments), and other materials. 

 

Ceremony and prayers. Traditional ceremonies and prayers (or 

Yuu su) utilize the Puebloôs local plants and animals. 

 

Growing traditional crops.  Traditional crops are most productive 

under specific climate conditions and success of these crops 

depends on the transfer of traditional agricultural knowledge. 
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The three highest-risk vulnerabilities for traditional places from the list provided in 

Exhibit 5.5 include:  

 

Sacred places (e.g., sacred springs). Continued existence of sacred 

places, such as sacred springs, depends on sustained groundwater 

levels. 

 

Culturally important places. Emergency responders need to be 

able to access all areas of the Pueblo and the Puebloôs Ancestral 

Domain during an emergency; culturally important places may be 

present within a future emergency response location. 

 

Wildfires. Wildland fires can damage or destroy the Puebloôs built 

environment and sacred places and can make it impossible or unsafe 

to carry out cultural practices. 


































































































