Descriptions of the three field sites 

1. Washington State 
The North Cascades in northern Washington State are the most densely glaciated mountains in the contiguous United States although few peaks are more than 3000m. Precipitation is abundant, averaging over 200 cm/yr on the densely forested west slopes. Most of it falls during the winter, producing a heavy snowpack that keeps mountain streams running through the summer, feeding numerous large rivers and lakes and supporting many forms of outdoor recreation and a variety of salmon runs. However, rising temperatures have contributed to a 40-60% decrease in the volume of North Cascades glaciers since 1984. River gauge data maintained by the State of Washington reports weak increases in flows of the Skagit and Nooksack Rivers, the ones which pass through our research sites, between 1975 and 2016. 
Our research focuses on two communities in parallel river valleys within the watersheds of Mt. Baker, a 3,285m active volcano. The town of Concrete in Skagit County is located at the confluence of the Baker and Skagit Rivers, at an elevation of 84m with a population of about 500. The unincorporated community of Glacier in Whatcom County lies on the North Fork of the Nooksack River, at an elevation of 276m with a year-round population of about 100. Except for a small group of homes above Glacier, these communities do not depend directly on glacier-fed stream for their water supply. Both lie in the rural eastern parts of their respective counties, and are marginalized politically in relation to urban population centers “downriver.” 
At the time of contact with Euro-Americans, indigenous land use in the region was based on fishing, hunting, and gathering. Euro-American settlers were initially attracted to the region in the late 18th century by the discovery of precious metals and the rich supply of timber. The discovery of lime deposits led to the flourishing of the cement industry in Concrete, incorporated in 1909. Glacier was founded in the same year. Around that time, logging also became industrial in scale, with water resources used to power machinery and transport timber. Farmers and ranchers developed the logged-off lands into productive agricultural enterprises. Federal administration of the forest lands began in the 1890s. The construction of dams along the Skagit and Baker Rivers in the first half of the twentieth century provided employment in the hydropower industry. These industries attracted recent immigrants and workers from across the U.S. A highway was built in the 1920s providing access to ski slopes beyond, which eventually developed into the Mt. Baker Ski Area, providing seasonal income. 
The closing of the cement plants in the 1960s and the reduction in logging since the 1970s led to economic decline and depopulation in the region. Today the population of Concrete hovers around 800, and that of unincorporated Glacier around 500. Population is increasing again as new residents are attracted to the area for its scenic beauty, recreational opportunities, rural lifestyle, and lower cost of living. Most of the Baker, Upper Skagit, and North Fork of the Nooksack basins lie within the Mt. Baker-Snoqualmie National Forest, where they are currently managed as wilderness and roadless areas, or in North Cascades National Park, created in 1968. With these designations and the resulting restrictions on resource development, today residents rely mainly on recreation and tourism for income.  The North Cascades National Park is a key source of information about climate change, because park staff make presentations about the topic in the park and in local schools and other settings; these presentations focus on local impacts, complementing the extensive discussions of climate change in the media, to which residents are exposed. In addition, the State of Washington’s Growth Management Act of 1990 requires counties to make plans for development with a time horizon of 20 years, entailing participation of residents of Glacier and Concrete; the land use and transportation provisions of this Act led to attention about climate change, which has increased over the years with additional goal-setting for greenhouse gas emissions. 
 The Cascades are a young, and the terrain is too steep and rugged for settlements to be established where glaciers are visible as in the other study sites, though residents often see Mount Baker from roads as they drive, or from the few spots that provide views. Dense forestation further obscures views of glaciers from the study communities and makes them difficult to reach. For the most part, they are either descendants of Euro-American settlers who displaced the indigenous population in the late 19th century, moved in to participate in the booming cement and logging industries in the mid-20th, or were attracted to the are more recently by the rural lifestyle and lower cost of living. 
Until recently, community identity centered on residents’ shared participation in resource-producing industries. Many interviewees were descendants of the original settlers or arrived to participate in the booming industries up until the 1970s. They emphasize the values of hard work, self-reliance, and community solidarity, which were necessary to subsist and to sustain families in the remote mountain environment, and expressed concern about the loss of environmental knowledge and skills. They also speak nostalgically about the activities in which people participated as a community, such as ice skating on the Skagit River when it froze (pointing out that it no longer does), and the ways in which everyone worked together in times of need. 
Today this sense of community is changing as employment in resource producing industries has declined and new residents are moving in. Some long-time residents expressed concern about the new arrivals. On the one hand, some come from more affluent, urban backgrounds and bring a different set of values; on the other hand, some come from more disadvantaged backgrounds and bring increasing problems with crime and drugs. In both cases, they threaten the established community identity. 

Local residents have some exposure to the climate change frame, through references in broadcast and social media (often with markedly conservative or liberal orientations). A number of them have seen exhibits at the visitor center of North Cascades National Park, about 30 km to the east of Concrete, which link glacier retreat to climate change. Views on climate change vary widely in Concrete and Glacier, with some people who state their belief in it, and others who explain changes in terms of natural cycles. 
 
2.  Italian Alps 
The European research site –the municipality of Stilfs- is situated in the Eastern Alps in the Autonomous Province of Bolzano in Northern Italy just on the border to Switzerland. The municipality belongs to the German speaking part of Italy. In 2011, 98.46% declared themselves as German-speaking and only 1.54%% of the inhabitants declared themselves as Italian-speaking. 
In its territory within the Stilfserjoch National Park  there is one of the most famous peaks in the Eastern Alps that attracts mountaineers all over the world: the Ortles (3905m). Between 1987 and 2009, it underwent significant changes through the shrinking of its glaciated area that was reduced about 25%; and 21 ice bodies disappeared. Analysis of data from river gauges maintained by the Italian government report decreases in flow of nearly all the tributaries of the Adige River, where the municipality is located, between 1990 and 2015.  
Within the municipality, we mainly focus on the three villages, Stilfs, Trafoi and Sulden, located between 1022m and 1900m elevation. Trafoi and Sulden are well-established destinations for mountain tourism, while the residents of Stilfs larely commute to surrounding villages and urban areas, and is quite proud of the large proportion of inhabitants with post-secondary education. The population of the municipality has been slowly decreasing in recent decades, with a total population of 1138 in 2016. The villages of Stilfs and Trafoi are particularly worried about the population decline. 

Subsistence farming has long been central for the development of the villages, and a functioning irrigation system was central due the dry climate as well as the steep topography – particularly around the village of Stilfs. Water was not only a highly controlled and taxed good but also a matter of dispute in terms of water theft and pollution. Between the 15th up to the 18th century mining became important as an economic branch in the whole Vinschgau region. Particularly in Stilfs, the population grew, in contrast to Sulden and Trafoi where farming remained dominant. The population growth came along with an overuse of collective goods like land and water. Farming became increasingly difficult due to the land heritage system of partible inheritance that split the properties in small plots which were not big enough for subsistence.  
Nevertheless, several factors as e.g. the breakdown of the mining industry, the social change in terms of liberation of the farmers that allowed them to “buy” their liberty with high redemption sums (that mad up to seven times of profit they made per average in a year) and the beginning of the industrialization contributed to the out-migration of people at the end of the 18th century. Many of the people staying underwent serious impoverishment, and children were often sent to work from spring to autumn in large farms in the region of Swabia in southern Germany.   
The opening up of the Stilfserjoch road in 1825, which linked the region with Italy, and the Sulden road in 1893 brought up great opportunities in alpine tourism. Nobles from all over the world took advantage of the new accessibility of the mountains. Up to then, the local people had rather been afraid of the powerful mountains. The flourishing tourism collapsed during World War I. Drawing on their experiences as mountain guides the local men were sent to military services in order to fight at the front up on the Stilfserjoch. In 1919, through the treaty of Saint Germain, South Tyrol and its 200 000 inhabitants got part of the Italian nation. Although tourism recovered quickly in the interwar period, the World War II made it decline dramatically again. Moreover, the political programme of Italianization forced the German speaking minority to decide to leave Italy for Hitler’s Germany or to stay and give up German culture. For the ones who stayed, tourism provided an important economic basis. 
After World War II, the first statute of autonomy was approved and then extended; in 1972, with pressure from the UN, it was ratified. Tourism recovered, and began a significant expansion in the 1950s. with summer skiing on the glaciers on the Stilfserjoch a particularly strong attraction. Today, Sulden and Trafoi are active in both summer and winter tourism, employing many seasonal workers from Eastern European countries. 

The Stilfersjoch National Park is an important source of information about climate change, because park staff make presentations about the topic in the park facilities located within the municipality;  these presentations focus on local impacts, complementing the extensive discussions of climate change in the media, to which residents are exposed. In addition, the discussion of climate change adaptation within regional, national and European Union agencies brings the topic to the attention of local residents. 

 
 
3.  Peruvian Andes 
The Cordillera Blanca of Peru is home to 722 glaciated peaks over a stretch of 570 square kilometers (27). An inventory of Peruvian glaciers showed that in the Cordillera Blanca glaciers shrunk by 22% between 1970 and 2003 (28). Siete Imperios, the village in the Peru site, had a 2007 population of 1,339 (29).  
The Cordillera Blanca of Peru contains the largest contiguous area of tropical glaciation in the world, though it has experienced signification retreat in recent decades.  Though the network of river gauges in Peru is not as extensive as in the United States or Italy, records for  the Santa River, which drains the Cordillera Blanca, show a decrease in flow between 1958 and 2013; records for smaller drainages within the Santa watershed, though covering a shorter period, also indicate that rivers there have passed peak water.

The Cordillera Blanca site is one village, Siete Imperios, composed of seven hamlets, with a 2007 population of 1,339. Agriculture and livestock raising are the major local economic activities, as they have been for centuries. In recent decades, they have been supplemented by remittances from kin in Peru’s capital city of Lima. Glacier meltwater is used for domestic household needs and for irrigation to support agriculture in the community, and also supports mining and hydroelectric power generation elsewhere in the region.  
The research site lies within the Callejón de Huaylas, a valley running north-south in the department of Ancash bordered by the heavily-glaciated Cordillera Blanca on the east and the significantly drier Cordillera Negra on the west. Sitting at 3,052 meters above sea level, Huaraz is the regional capital of the administrative department of Ancash, which straddles highland and coastal environments north of Lima. The valley is further defined by the   Santa, River which flows between the two ridges before cutting through the Cordillera Negra at the north end of the valley and flowing west towards the Pacific Ocean. Many of the peaks along these ranges rise above 6,000 meters, sitting roughly 3,000 meters above the valley. The valley itself is relatively narrow, in some areas only as wide as the river itself, but in other sites small cities swell or citrus plantations thrive on the river banks. The valley gives way to impressively sloped hills where there is a mix of agriculture, eucalyptus and pine plantations, and small clusters of houses. Climbing higher, villages appear with plazas, fields, pastures and extensive canal networks. Above these villages, in the Cordillera Blanca, lie more pasture and native, high-altitude trees and shrubs, which fade away to bare rock walls and eventually to the glaciers themselves. Some of the glaciers are relatively smooth fields of ice, while others are steep peaks that seem to almost hang from the sky.  
Siete Imperios, a comunidad campesina (peasant community), was formed from a privately-owned estate or hacienda following a major agrarian reform program in the early 1970s. This was a time of great significance for the region because of a major earthquake in 1970, which left thousand dead and destroyed many buildings and infrastructure installations. Siete Imperios lies about 34 km from Huaraz in the province of Carhuaz, in the mostly rural district of Marcará. Copa Grande, the administrative center of the Siete Imperios, lies at the highest point in the district before reaching the boundaries of Huascarán National Park; this park was formed in 1975, incorporating some pasturelands of Siete Imperios and many other communities, as well as higher zones which did not have active economic use. Tributaries to the Santa River form above Siete Imperios from glacial meltwater. These tributaries form the northern and southern borders of the community and are diverted into the canal systems or trapped by potable water reservoirs before joining the Santa River below. 
Siete Imperios is comprised of seven (hence the name) hamlets (caseríos or anexos), five of which are relatively close to each other and are nestled in a small valley between the glacier and several foothills while the remaining two sectors are found on the lower foothills just above Marcará. The largest hamlet, Copa Grande, received the status of centro poblado (population center) in 2008, making it a municipality (municipio).
Local residents are exposed to climate change through presentations by NGOs and government agencies, in particular water agencies, which emphasize climate change as a serious risk to water management throughout Peru. In addition, charismatic Pentecostal churches have formed in the area, recruiting members; their strong eschatological emphasis on the Second Coming has resonated with some, who take climate change impacts as visible signs of an impending apocalypse.   
