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Introduction Case Studies

Humans have caused an estimated 1°C of global warming above pre-industrial levels with warming Monarch Butterfly Migration in North America

and associated impacts predicted to increase for centuries (IPCC 2018). The Americas, a region Z Throughout the migration of monarch butterflies, they face a number of diverse threats,

replete with biodiversity, large coastal cities, and extensive food production systems, has already o e Including habitat reduction due to the diminishing availability of milkweed and illegal logging,
experienced ecosystem disruption, sea level rise, and increased variability in extreme events among % i "G the increase of disease, and extreme weather. They continue to be studied for the connections
other impacts. The Pan American Institute of Geography and History (PAIGH) formed an Atlas of . they make across boundaries, promoting the importance and understanding of biological

Climate Change in the Americas Working Group to strategize how best to raise awareness of
climate change and climate change impacts in the Americas. The Atlas working group identified 11
climate change impact themes of particular importance to the region that can both capture the
attention of Atlas readers while educating them about climate change risks, vulnerabilities, and
adaptation. Eight students at the University of Richmond researched case studies of selected
Impacts in particular locations to provide templates for the proposed Atlas. The thematic case
studies included changes in agriculture, biodiversity, climate-induced migration, food security,

phenomena. Their need for protection has required the conservation of forest land in Mexico by
prohibiting logging, while there has been regrowth of milkweed in the Midwest and a reduction
of harmful herbicides (Oberhauser et al, 2015).

Climate-Induced Migration: Mexico
For decades, there have been large amounts of emigration occurring from Mexico. Most of

these migrants have chosen their destination to be within the United States. While several
factors persist as drivers for migration, climate change effects on rural households are

Atlantic Ocean

glacier retreat, hurricanes, indigenous livelihoods and sea level rise in locations in Argentina, @ intensifying and pushing Latin Americans away from their countries of birth (Leyk, 2017).
Brazil, Central America, Mexico, Peru, and the USA. Students conducted literature reviews of these Monarch Migrations l i Climate Change and Peruvian Andes: Climate Change & Glacial Retreat
case studies to create short image driven Atlas entries. Results showed the potential of the Atlas SAISASIEEPI R : Inupiat Cultures

The melt of the Quelccaya Ice Cap and the Qori Kalis glacier exemplify the impacts that result

Spring Breeding Range

throughout Alaska

|_oroject f_:md the ber_wefits of §tudent participation but underscored the challenges of compiling and | Wit Range xon from retreating glaciers and the harm that can come to the surrounding communities. The
Integrating analysis from disparate sources. .” R Spiing Migretor volume of the Quelccaya ice cap has decreased by 25% in the last 50 years and the portion of
e . ot 2 the glacier that has seen the most substantial melt over the past 25 years took more than 1,600
Bac kg round : . Jamaiea o~y 5 years to form (Stroup et al, 2014).
_ _ _ _ _ A Hendgre B S . | f Climate Change & Coffee Production in Eastern Brazil
The Climate Change Atlas of the Americas (CCAA) was Tirst suggested during the PAIGH Technical - w 7 This map represents a drought that occurred in southeastern Brazil within a three-year period of
Consultation Meetings where 17 geographers representing 11 countries discussed the merits of the NG 720 - (1500 Kigmeters . Map derved from: Ganadian Geographic, 2016 f’..- low rainfall between 2012 and 2015. The map depicts the rainfall difference from January to
project. In 2017, an Atlas of Climate Change in the Americas Working Group with representatives B —— March 2014 relative to 1998-2015, which severely threatened the coffee industry because the
from six countries met in Bogota, Colombia to create an outline of how to research and design the state of Minas Gerais is Brazil’s largest coffee producing region (DeMatta, 2004).
Atlas. Now, in 2019, the CCAA Working Group continues to meet virtually to identity potential Monarch butterflies (Danaus plixippus) are an iconic species, primarily known and Sea Level Rise & Coastal Cities: Buenos Aires, Argentina
datas_ets and '[OpIC_S that should_be Included in t_he Atlas (Sa|ISbUI'Y e_t al. 2018). The initial vision Is to admired for their amazing migration. It takes four generations of monarchs to complete Buenos Aires, Argentina is experiencing a severe and rapid sea level rise. If the global
provide an accessible perspective of the changing landscapes, existing challenges, and potential the migration journey north, throughout early spring and summer. Over winter, the temperature increases by 4 degrees Celsius, most of the coastal and southern areas of Buenos
solutions and opportunities associated with climate change in the Western Hemisphere. The Atlas monarchs will stay in their protected microclimate habitats after migrating south. These Aires, Argentina will be underwater. If the ’global temperature increases by 2 degrees Celsius, a
could potentially contain a series of maps relating to each of the twenty-three countries in South, special locations provide the SPecies the precise conditions for survival, until it is warm signi f’icant amount of coastal areas a'n d the southern lowlands of Buenos Aires, Argentina Wi|’|
Central, and North America. Each map might be the centerpiece of a case study of climate change in enough to head north once again. (Agrawal et al., 2018). still be underwater (Strauss, 2017). Notably, the most vulnerable population i
the style of Mapping Latin America: A Cartographic Reader (Dym and Offen 2011). The focus on the Aires province will be most’ severély affecté d by the sea level rise
climate change atlas and geo-visualization resonates with a target audience increasingly comfortable =3 |
with both climate change as a clear and present danger and image-based learning given the younger Evacuate or Swim:
generations are coming of age in both the Anthropocene and the information age. y Harvey, Florence, and
- the Changing Threat
. 4 “Profile of Hurricanes
A Class-Led Approach “ o R
— : : : b Climate-Induced C o S o
The University of Richmond’s Department of Geography and the Environment offers a course entitled Migration: Mexico : %
Global Sustainability: Society, Economy, and Nature. In this class, students take leadership of their 1.
learning experience by curating the course curriculum to best fit their interests within the scope of e p——— X P
global sustainability. The students used the inclusive class design to identify the material they thought Food Security in
most important to their sustainable future, choosing to focus on topics such as climate change, systems Central America
thinking, pollution, biodiversity, energy, sustainable cities, and difficult conversations. The Atlas . - i
project complemented the class by providing the opportunity to contribute research in a real-world s, A~
context, and probe questions of how University of Richmond students can take action to make change
and educate the general public on climate change impacts.
- Difference in
: Jan-March 2015
CO N CI USION et Rkl WY rainfall relative
: : : : . : T LR e to 1998 (mm)
One of the major challenges presented by creating a physical Atlas of Climate Change Is its static . RN i
nature. Climate change data is constantly changing, creating challenges for print publications. More .
recently, discussions in the CCAA Working Group have focused on web based geo-visualizations B
rather than book bound static maps of dynamic case studies. The production of such geo- . -
visualizations provides new challenges, but ultimately the same research is necessary to identify the o e ) .7 Ny > mEs
charismatic case studies and provide thorough overviews of climate change impacts in the Americas. 3, g A SRR & Ao TN Ice Loss —
o sl - - o et y Tk 1 '_:‘ - from 1984
_ \.‘.‘;" to 2016 D -100 2
Sea Level Rise
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