Elements of a Vulnerability Assessment:
Exposure

You are here.

Exposure Sensitivity

Potential Adaptive
Impact Capacity

Vulnerability

Climate Change Exposure

Measure of how much of a change in climate or
other environmental factor a species or system is
likely to experience

And, climate is just one of many...
Energy development
Urban/suburban growth
Human use
Fire
Invasive species

— Introduced species

But our class (and this presentation) will focus on climate.

9/23/2014




9/23/2014

“Be educated enough to make your
own decisions.”

Ann Marie Chischilly
Executive Director, Institute for Tribal Environmental Professionals

Listening for the Rain
from Kunatsm Ja'ay Productions,
http://vimeo.com/87696613

€ - C 1) nca2014.globaichange.gov

@ National Climate Assessment

I

Highlights AN Full Report

Explore highlights of the / Explore the entire report
National Climate Assessment
including an Overview, the
report’s 12 overarching
findings, and a summary of
impacts by region.
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Climate Change Impacts in the United States

CHAPTER 18
MIDWEST
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Key MessAGES

. In the next few decades, longer growing seasons and rising carbon dioxide levels will
increase yields of some crops, though those benefits will be progressively offset by extreme
weather events. Though adaptation options can reduce some of the detrimental effects, in the
long term, the combined stresses associated with climate change are expected to decrease
agricultural productivity.

»

The composition of the region's forests is expected to change as rising temperatures drive
habitats for many tree species northward. The role of the region's forests as a net absorber of
carbon is at risk from disruptions to forest ecosystems, in part due to climate change.

124

Increased heat wave intensity and frequency, increased humidity, degraded air guality, and
reduced water quality will increase public heaith risks.
. The Midwest has a highly energy-intensive economy with per capita emissions of greenhouse

gases more than 20% higher than the national average. The region also has a large and
increasingly utilized potential to reduce emissions that cause climate change.
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Extreme rainfall events and flooding have increased during the last century, and these trends
are expected to continue, causing erosion, declining water quality, and negative impacts on
transportation, agriculture, human health, and infrastructure.

]

Climate change will exacerbate a range of risks to the Great Lakes, including changes in the range
and distribution of certain fish species, increased invasive species and harmful blooms of algae,
and declining beach health. Ice cover declines will lengthen the commercial navigation season.




Ice Cover in the Great Lakes

lce Cover in the Great Lakes
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Figure 18.7. Bars show decade averages of annual maximum
Great Lakes ice coverage from the winter of 1962-1963, when
reliable coverage of the entire Great Lakes began, to the winter
of 2012-2013. Bar labels indicate the end year of the winter; for
example, 1963-1972 indicates the winter of 1962-1963 through
the winter of 1971-1972. The most recent period includes the
eleven years from 2003 to 2013. (Data updated from Bai and
Wang, 2012").

Temperatures are Rising in the Midwest
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Forest Composition Shifts
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Figure 18.4. As climate changes, species can often adapt by changing their ranges. Maps show current and projected future
distribution of habitats for forest types in the Midwest under two emissions scenarios, a lower scenario that assumes reductions
in heat-trapping gas emissions (B1), and a very high scenario that assumes continued increases in emissions (A1F1). Habitats for
i i i ceffir, i ts are projected to greatly

especially under higher emissions scenarios, while various oak forest types are projected to expand.” While some forest types
may not remain dominant, they will stil be present in reduced quantities. Therefore, it 1 h an
individual species basis, sinca all species within a forest type will not exhibit equal responses to climate change. (Figure source:
Prasad et al. 2007").
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The future’s not what it used to be...

¢ Historical data

— Long term (paleo-climate)

— Observations from weather stations (NOAA’s National
Climate Data Center)

— Gridded observations

¢ Projections for future scenarios
— Global Climate Models

— Statistically Downscaled Global Climate Models
— Regional Climate Models

Model
physics

Downscaling

Image courtesy of John Stamm, USGS




[ Solar/wind/geothermal
(=] H-ydm

Modeled
human
(anthropogenic)
forcings

Primary energy use (EJ)

RCP = representative
concentration pathways

Energy sources by sector (van Vuren et.al. 2011)
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Projected Change from 1978 to 2009 baseline to 2030 to 2059
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Projecting Global Climate Models

Projections for changes in climatic variables (e.g.,
average temperatures, precipitation) based on one or
more scenarios for emissions of greenhouse gases,
particulates, and other factors

e Factors to consider
— Scenarios are not predictions, but possible futures
(depend on policy, economics, population, etc.)

— Fairly significant variation among output from different
modeling centers

— Confidence (or at least consistency) in results are much
higher for temperatures than precipitation
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“Stationarity is Dead” (Milly et al., Science 2008)

Colorado River compact: 1922
Based on anomalously wet period
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Slide courtesy of Dr. Steve Gray, DOI Alaska Climate Science Center, based on
‘Woodhouse, Gray, and Meko (2006). Water Resources Research 42:W05415

“The mighty Colorado is reduced to a trickle in Mexico”




Some important terms & acronyms

Intergovernmental Panel on Climate Change (IPCC)

Assessment Reports (AR)
— TAR (first AR), second (SAR), third (TAR), AR4, ARS,...

CMIPS5 - Coupled Model Intercomparison Project
(CMIP5 = most current & goes with Assessment Report 5)

GCM: Global Climate Models

RCM: Regional Climate Models

Representative Concentration Pathways (RCP) (which is
the CMIP5 term for emissions scenarios, in CMIP3 they
were referred to as SRES, special report on Emissions
Scenarios)

Downscaling: statistical or dynamical

http://nca2014.globalchange.gov/downloads

Forcings: Based on prescribed principles of thermodynamics
and fluid dynamics

Model physics: describing complex interaction between
atmosphere, cryosphere, oceans, land, and biosphere

Output: mainly output temperature and precipitation (but also
winds and other information)

Scale: in time and space, and possible downscaling
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Orange County, CA

* July max temp:

* January min:

e Annual Precip:

Source for county summaries are from
National Climate Change Viewer (NCCV)

http://www.usgs.gov/climate_landuse/clu_rd/apps/nccv_viewer.asp
historical data from 1950 — 2005

Raleigh, NC

¢ July max temp:

* January min:

¢ Annual Precip:

Bayfield, Wisconsin

e July max temp:

e January min:

¢ Annual Precip:
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La Crosse, Wisconsin

* July max temp:
* January min:

e Annual Precip:

Segue to ecological response modeling

¢ Most species don’t care about annual
averages.

¢ Most ecosystems are defined by the extremes
(or harshest) climate conditions.

* Sometime referred to as secondary variables
or climate derivatives, indices, or summaries.

Example: BioClim summaries

BIO1 = Annual Mean Temperature
ean Diurnal Range (Mean of monthly (max temp - min temp))
othermality (BIO2/BIO7) (* 100)
'emperature Seasonality (standard deviation *100)
ax Temperature of Warmest Month
in Temperature of Coldest Month
'emperature Annual Range (BIO5-BIO6)
ean Temperature of Wettest Quarter
BIO9 = Mean Temperature of Driest Quarter
BIO10 = Mean Temperature of Warmest Quarter
BIO11 = Mean Temperature of Coldest Quarter
BIO12 = Annual Precipitation
BIO13 = Precipitation of Wettest Month
BIO14 = Precipitation of Driest Month
BIO15 = Precipitation Seasonality (Coefficient of Variation)
BIO16 = Precipitation of Wettest Quarter
BIO17 = Precipitation of Driest Quarter
BIO18 = Precipitation of Warmest Quarter
BIO19 = Precipitation of Coldest Quarter

editor. At]
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Heat stress index
Drought stress index

Growing degree days or other
phenology parameters

First frost
Stream temperature
Stream runoff

More information

MetEd
through the University Corporation for Atmospheric Research:

Teaching and Training Resources for the Geoscience Community

https://www.meted.ucar.edu/

vear| ClimateDataGuide

CLIMATE DATA = AMALYSIS TOOLS MODEL EVALUATION EXPERT CONTRIBUTORS

Climate Data Home s Ctimate Data

DAYMET: DAILY SURFACE WEATHER AND CLIMATOLOGICAL
SUMMARIES

Metadata  DataAccess References

PATND. VIS ey MEWSEH Developed by Dr. Peter EThornton to Fulfil the need for daily
oy data necessary for del inputs,

o
& precipitation, humidity, and radiation over large regions and
T takes into account areas of complex terrain.

KEY STRENGTHS:
= Very high resolution over area covered.

RELATED PAGES

https://climatedataguide.ucar.edu/climate-data
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