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Overview of the talk
 Non-climate stuff
 Climate

* Impacts

 Strategies

* Where to get information

http://www.swcarr.arizona.edu
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Three key points

1. Temperatures have been increasing and are
projected to continue to increase

. Impacts on snow, soil moisture, runoff

. Ramifications for fire, erosion, riparian
ecosystems, invasive species

WN
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U.S. Global Change Research Program

National Climate

/Q 7 Assessment

* http://globalchange.gov/

 Chapter 2 - Our Changing Climate
 Appendix 2 - The Science of Climate Change
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Exhibit 1

U.S. GDP and Components
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Net exports
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Mean Temperature for Lower Colorado Region -- Middle Gila

12 month period ending in December
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-- green line: 1981-2010 average

- blue dots: 11 year running mean
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Total Precipitation for Lower Colorade Region -- Middle Gila
12 month period ending in December
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Photo: Jemez Mountains
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R o o
Monument Fire, 2011
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Changes in the Atmosphere: Changes in the

Heat Wind Ice Sheet
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Composition, Circulation Hydrological Cycle
Changes in
Solar Inputs
Clouds
Atmosphere ———— T 7
Ll Lol il
Iy G
N, 0, Ar, Volcanic Activity ’// e
H,0, CO,, CH,,N,0, O,, etc. : G
Aerosols Atmosphere-Biosphere
Atmosphere- Interaction
Ice Precipitation
Interaction Evaporation
Terrestrial
Human Influences L,

Radiation

¢

| Sealce—g
Hydrosphere:
Ocean

Ice-Ocean Coupling

Land Surface

Changes in the Cryosphere:
| Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Changes in the Ocean: V Changes in/on the Land Surface:
Circulation, Sea Level, Biogeochemistry Orography, Land Use, Vegetation, Ecosystems

Hydrosphere:
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The Climate System
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Observed CO2 Emissions vs. IPCC Scenarios

== Observed CO, emissions from fossil fuels (IEA)
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http://www.skepticalscience.com/iea-co2-emissions-update-2010.html
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Average Annual Temperature
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SRES A2 - Tavg anomalies from 1971-2000 - annual

- individual model run
3 "best models" ensemble average
- 16 model ensemble average
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Change in Frost-free Season Length

I

Change in Number of Frost Days

l

0 10 20 30 40 50 60 70 80 -80 -70 -60 -50 -40 -30 -20 -10 O

Number of Days Number of Days

Change in Number of Hot Nights

0O 10 20 30 40 50 60 70 80
Number of Days

Number of Days

Draft 2013 National Climate Assessment — Chapter 6: Agriculture



High Pathway (RCP 8.5)
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SRES A2 - Prcp % departure from 1971-2000 - annual

individual model run
3 "best models" ensemble average
- 16 model ensemble average
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High Pathway (RCP 8 5)

27 July 2013 — SPRNCA Forum, Sierra Vista, AZ Draft National Climate Assessment - Chapter 2






High emission scenario

2041-2070

Less Snow
Less Runoff
Less Soil Moisture

-40 20 0 20 40
Change (%)

.
J

Apr-Jul runoff |

7
<

27 July 2013 — SPRNCA Forum, Sierra Vista, AZ



Lake Mead, Colorado River
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San Pedro River Recharge

Recharge, Scenario averages
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Sim Hist
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S. Rajagopal, F. Dominguez, H. Gupta - University of Arizona - (unpublished)
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Carbon Sequestration

Carbon Sequestration
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Intersecting Challenges
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Strategies
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Supply and Demand Strategies

* New dams (CA, CO)

 Desalination (CA)

 Conservation (All states)

 Effluent treatment and reuse (All states)
 Groundwater banking (AZ)

* Short-term water transfers & purchases



Ecosystem Strategies

* |Increased monitoring

* |nvasive species removal

* Prescribed fire and thinning

* Riparian restoration, gabions
 Water rights purchases
 Maintain or improve connectivity
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Southwest Climate Change Assessment Report

Assessment of Climate Change in the Southwest U.S.

Assessment of Climate Change in the Southwest United States speaks broadly and clearly about climate and its effects on the people and
landscapes of Arizona, California, Colorado, Nevada, New Mexico, Utah, the U.S.— Mexico border region, and the lands of Native Nations.

A landmark study in terms of its coverage and analysis (and a synthesis of knowledge from some 120 contributing experts), the book offers
decision makers and stakeholders a substantial basis from which to make informed choices that will affect the well-being of the region’s

inhabitants in the decades to come.

Read More

www.swcarr.arizona.edu
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