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Research Policy Update
Climate Change: Definitions, Impacts, Data

Key Point:
« Climate Change is a complex situation that has a wide range of impacts that will affect tribes

differently by region. Tribes can track their local indicators through several data sources.

Climate Change and Global Warming — Overview, Definitions, and Indicators

What is Climate Change? Climate change is the altering of average weather conditions that continues over
multiple decades or longer.* It includes global temperature changes of the ocean, land, and atmosphere
(cooling and warming), shifts in precipitation, increased frequency and intensity of severe weather events,
and changes to other features of earth’s climate system (land surface, atmosphere, oceans, and ice).?

How is Global Warming different from Climate Change? Global warming is the overall upward trend of
global temperatures due to the increased levels of greenhouse gasses.? As noted above, global warming is
only one aspect of climate change. In the last 100 years, the average global surface temperature has increased
about 1.4° F.%

What Causes Global Warming? Greenhouse gasses (GHG), such as carbon dioxide (CO2), occur naturally in
the environment and play a vital role in the normal carbon cycle. Figure 1a shows how solar radiation from
the sun heats the earth. Normal levels of CO2 in the earth’s atmosphere absorb the heat (solar radiation),
maintain a livable temperature, and excess heat escapes back into space. Figure 1b shows how the buildup of
GHG in earth’s atmosphere absorbs the excess heat and prevents heat that normally leaves earth’s
atmosphere from being released back into space. Ultimately, this processes increases the overall heat levels
within earth’s atmosphere. > The Greenhouse Gas Effect is the buildup of GHG in the earth’s atmosphere that
absorb excess amounts of heat and keeps the heat within earth’s atmosphere i.e. a cause of global warming.

Increased Atmospheric Greenhouse Gasses
Figure 1b

Normal Atmospheric Conditions
Figure 1a

Buildup of GHG

Figure 1: lllustration of Normal Atmospheric Conditions compared to Conditions Related to Increased Atmospheric Greenhouse Gasses (GHG)



What are the Indicators of Climate Change?

e L e ot Increased Greenhouse Gasses - Greenhouse gasses, such as carbon
by Economic Sector in 2016 dioxide, methane, and nitrous oxide are gasses released from the
burning of fossil fuels/energy, industry, agriculture, forestry, and
decomposing waste, such as waste in landfills. The sources of
A greenhouse gasses are illustrated in Figure 2. Increased GHG impact
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Ocean Warming — Oceans absorb 9o% of earth’s heat. This means
oceans absorb go% of the additional heat kept in the atmosphere by

Electricity
28% GHG.” Temperature changes affect evaporation, sea levels, ocean

chemistry (salt content and acidity levels), marine life, and ocean
currents. These changes lead to extreme weather events, such as

Figure 2: Adapted from the EPA Sourcesof  hurricanes, coastal flooding, and coastal erosion.®
Greenhouse Gasses. Accessed Sept. 6. 2018.

Weather and Climate Changes — Increasing temperatures cause greater water evaporation. Water saturation
levels in the atmosphere (water vapor/ precipitation) continue to grow. These changes lead to the slowing of
ocean currents and changes in normal weather patterns. Changes in weather patterns create higher frequency
and severity of extreme weather events, such as hurricanes, flooding, droughts, and wildfires.® Also, coastal
regions experience more intense ocean storms and flooding while arid climates experience more severe

droughts and wildfires.*°
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Figure 3: Change in Total Snowfall in the Contiguous 48

and increasing temperatures creates an environment for food
States, 1930-2007. Kunkel et al., 2009

and water borne diseases to spread and thrive.* Diseases carried

by insects will become more severe as the environment becomes more habitable for the carriers; the seasons
in which they can survive are becoming longer and the survivability areas are extending to more geographic
locations.*> Heat related illnesses and deaths are projected to become more severe and more common as
temperatures rise.*® More cases of asthma and other breathing conditions are likely to occur due to poor air
quality.

Ecosystems Change — Changes to ecosystems include plant and animal species migrating or becoming extinct
from changes in food sources, water, and the environment.*® Forests are in danger from droughts, insect and
disease outbreaks, and wildfires.*® Changes to water chemistry in freshwater, brackish, and salt water displace
indigenous species and contribute to water scarcity.?® The loss of forests and water are just two elements
impacted in the ecosystem by climate change.



Climate Change — Geographical Profiles

Below are a few examples of how climate change may impact tribes in the diverse regions of the United
States. The map colors indicate changes in precipitation from 1901 (1925 for Alaska) to 2015. The changes
identify areas of growing drought conditions (yellow) and areas of increased rain and soil saturation (green).

Alaska
e Sea level rise/ coastal erosion/
displacement

Northwest

e River and coastal
flooding

e Wildfires

e Decrease in snowfall

e Decrease in overall
stream levels

e Loss of culturally
relevant fish/ marine

G o Melting permafrost, sea ice, and glaciers
e Changes in marine and land wildlife
e Increasing rate for infrastructure damage
Midwest

e Flooding - erosion and
worsening water quality

e Temporary increase in some

agricultural production

e Fish life impacted — more algae
blooms and invasive species

e Worsening air quality
e Loss of forests

Northeast
e Flooding and extreme rainfall
e Extreme weather (heat waves,
blizzards, hurricanes)
e Coastal erosion
e Loss of wetlands and declining
water quality/ availability
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storms

e Decline in usable water

¢ Diseases spread by insects

e Extreme heat

e Decreased agricultural
production

e Loss of traditional foods and

e Flooding (northern)

e Dust storms

e Decreased agricultural
production

e Loss of traditional plants

and foods

e Extreme temperatures and

e Hurricanes

e Coastal erosion/
displacement

e Increase in insect and
water borne diseases

e Loss of wetlands

e Decline in usable water

plants increased storm intensity

Figure 4: Climate Change Geographical Profiles. Map image adapted from Climate change indicators in the United States,
2016. Fourth edition. Information accumulated from the Third and Fourth National Climate Assessments, the EPA, NOAA,
NASA, USDA, and USGS.



Resources — Measure, Track, Adapt

Many data sources are available for tribes to track their local indicators of climate change. The table below
identifies databases and tools to help track indicators of climate change and projections from real time data
for different regions within the United States. Many of these resources provide real time data and/ or time
series data.

NASA's Earth Now mobile app (free) provides real time satellite data for climate change indicators.

What data do you need? Where to find the data?

Greenhouse Gasses e (Climate Change Machine (NASA)
e Greenhouse Gas Reporting Program (EPA)
e Household Carbon Footprint Calculator (EPA)

Temperatures and Precipitation e (Climate.Gov Maps & Data (NOAA)

e (Climate at a Glance (NOAA)

e (Climate Prediction Center (National Weather Service)

e National Forecast Maps (National Weather Service)

e The North American Climate Extremes Monitoring
(NACEM)

e Past Weather by Zip Code (NOAA)

e River Forecasts (National Weather Service)

Groundwater e  Groundwater Watch (USGS)
e National Water Information System (NWIS) database
(USGS)

e Water Alert System (USGS)

Agriculture e Crop Moisture Index (Climate Prediction Center)
e FEvaporative Stress Index (NOAA/USDA)

e Tribal Soil Climate Analysis Network (USDA)

e Vegetation Drought Response Index (USGS)

Drought, Wildfires, and Severe Weather | ¢ Climate.Gov Maps & Data (NOAA)

e |nteractive Fire Weather Forecast map (National Weather
Service)

e National Forecast Maps (National Weather Service)

e The North American Climate Extremes Monitoring

(NACEM)
e North American Drought Monitor (NOAA)

Snow Coverage, Sea Ice, and Sea Levels | e Regional Snowfall Index, Snow Covering Maps, U.S. Snow
Monitoring Snowfall Maps (NOAA)

e Sealce Spatial Comparison Tool (NSIDC)

e Sealevel Rise Viewer (NOAA)

Citation: NCAI Policy Research Center (2018). Research Policy Update: Climate Change: Definitions, Impacts, and
Data. National Congress of American Indians, October 2018.

Questions: NCAI Policy Research Center — email: research@ncai.org; website: http://www.ncai.org/prc



http://www.jpl.nasa.gov/apps
https://climate.nasa.gov/interactives/climate-time-machine
https://www.epa.gov/ghgreporting
https://www3.epa.gov/carbon-footprint-calculator/
https://www.climate.gov/maps-data/data-snapshots/averageprecip-monthly-1981-2010-cmb-0000-12-00?theme=Precipitation
https://www.ncdc.noaa.gov/cag/county/time-series
http://www.cpc.ncep.noaa.gov/products/Global_Monsoons/American_Monsoons/NAMS_precip_monitoring.shtml
https://www.weather.gov/forecastmaps
https://www.ncdc.noaa.gov/extremes/nacem/mapping_tool
https://www.ncdc.noaa.gov/extremes/nacem/mapping_tool
https://www.climate.gov/maps-data/dataset/past-weather-zip-code-data-table
https://water.weather.gov/ahps/forecasts.php
https://groundwaterwatch.usgs.gov/
https://waterdata.usgs.gov/nwis/gw
https://maps.waterdata.usgs.gov/mapper/wateralert/
https://www.drought.gov/drought/data-gallery/crop-moisture-index
https://www.drought.gov/drought/data-gallery/evaporative-stress-index-esi-contiguous-us
https://www.wcc.nrcs.usda.gov/tribalscan/index.html
https://www.drought.gov/drought/data-gallery/vegetation-drought-response-index-vegdri
https://www.climate.gov/maps-data/data-snapshots/droughtoutlook-monthly-cpc-2018-09-00?theme=Drought
https://www.weather.gov/fire/
https://www.weather.gov/forecastmaps
https://www.ncdc.noaa.gov/extremes/nacem/mapping_tool
https://www.ncdc.noaa.gov/extremes/nacem/mapping_tool
https://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/maps
https://www.ncdc.noaa.gov/snow-and-ice/
https://www.ncdc.noaa.gov/snow-and-ice/
http://nsidc.org/arcticseaicenews/sea-ice-comparison-tool/
https://coast.noaa.gov/digitalcoast/tools/slr.html
mailto:research@ncai.org
http://www.ncai.org/prc
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