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Presentation Overview

Arizona Rangelands
Connections to Climate

Assessing Climate Science Needs
for Range Managers

Lessons learned, preliminary
projects, and next steps




VWhakrare Rangelands?
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Arizona Rangelands

~80% of Arizona
are rangelands

Broad diversity of

types
Annual rainfall:
8-14 inches

Managed for
both livestock
production and
ecosystem
function (private
and public lands)




Arizona Climate and Range
Management

“Arizona ranchers are the canaries in the
coal mine with respect to climate variability

and change...we feel everything first.”
- Rancher from southeast Arizona, March 2006




Arizona Climate and Range
Management

* Diverse types of rangelands (grasslands <->
forested areas) with different connections to
climate

e Quick response to changing conditions (species

specific adaptations and strategies)

 Complex interactions between native/invasive
species, disturbances, soll types, current and
past management actions AND climate.




Arizona Climate and Range
Management

Climate variability is important at many different
scales

Interannual variability, timing, duration, intensity
of precipitation events

Spatial coverage of precipitation

Interactions between temperature and
precipitation

Climate-related disturbances (e.g. wildfire,
Insects, drought stress)




Role of Antecedent Moisture
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Correlation between vegetation cover and seasonal
precipitation (Crimmins and Mau-Crimmins 2003)
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Non-linear Interactions

e Semi-arid rangeland
ecosystems are
especially sensitive to
climate variability

Multiple stable
ecosystem states with
thresholds

Complex and non-
linear interactions
with management
actions and climate

Range of environmental conditions

A Climate 4

Range of environmental conditions

Laycock 1975

Climate Science Applications Program - Arizona Cooperative Extension




Hysteresis

e Challenge of
managing for
maximum productivity
or planning
restoration efforts
under variable climate

Different return path
when threshold is
exceeded

High stakes in using
forecast tools Grazing pressure —»

Holmgren & Scheffer 2001

recovery collapse

Vegetation biomass —»

Climate Science Applications Program - Arizona Cooperative Extension




Everybody talks about the
weather...

Tools/methods/strategies to reduce climate
sensitivities

 Management options(?)

 Historical introduction of non-native
species to increase cover (Impacts on
biodiversity, changing fire regimes)

e Other options??




Assessing Climate Science
Needs for Range Management

e Assessment Approach

Group meetings, presentations, & panel
discussions

Workshops

Targeted surveys

Informal site visits

Follow-up
communications

Climate Science Applications Program - Arizona Cooperative Extension




Assessing Climate Science
Needs for Range Management

e Partnerships

— Soclety for Range Management — Arizona
Section

— Arizona Cattlegrowers Association

— USDA-Natural Resources Conservation
Service, U.S. Forest Service, Bureau of Land
Management, National Park Service

— Arizona Cooperative Extension Working
Groups and County Offices




What have we learned so far?

Summer vs. winter precipitation (stock pond water,
warm/cool season grass production)

Importance of monitoring (need for better precipitation
monitoring; drought impacts, crop insurance payouts,
grazing restrictions)

Variables beyond precipitation and temperature (e.g.

relative humidity)

Need for guidance in implementation of seasonal
forecasts

Need for research into interpreting range monitoring data
In conjunction with climate information




Applied Research

e Assessing the utility of
non-traditional monitoring
variables (e.g. soill
moisture)

« Analyzing historical range

monitoring data with multi-
scale climate data
(grazing vs. climate
effects on range condition)

e Addressing soil-climate
Interactions on grazing
land areas
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Local Soil-Climate-Vegetation Interactions

10 cm Soil Moisture

20 cm Soil Moisture
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Extension and Outreach:
Communications
* Monthly to quarterly Lol m—
publications e
e Sustained

per
informa

Interaction with

user groups

e Opportunity to
gauge impact and
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Extension and Outreach:
Workshops

 Workshop on climate change
and range management
organized in conjunction with
CLIMAS, Arizona Society for
Range Management, &
Cooperative Extension

Presentations and panel
discussion were followed by
hands-on climate-range

management exercise El: Beyond Boxes and Arrows:
SCRAREIRWIUCIUIRNWEEN \ /'  2nd Rangeland Management -
con d u Cte d San Carlos, Arizona, January 2006

Climate Science Applications Program - Arizona Cooperative Extension




Next Steps...

Additional opportunities for conversations with
range management community at upcoming
drought planning workshops

Climate-range management working group
being developed with AZ-SRM and AZ-NRCS

Development of new and refinement of existing
climate extension and outreach tools (SWCO,
county bulletins and newsletters)

Ongoing interdisciplinary research with soll
scientists & range ecologists




Happy Trails!
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http://cals.arizona.edu/climate




