The Office of Sustainability and
Climate welcomes you to a webinar on

Drought and
Rangelands

AUDIO CONNECTION

1. Phone: mute your computer speakers
and call 1-877-369-5243; access
code: 0388934#

OR
2. Audio through the computer: Make

sure your computer speakers are on and
listen with speakers or headphones.

Note: Phone audio will allow you to
both listen and speak up with questions.
If you listen through the computer, you
will not be able to speak up with
questions, but will be able to type
guestions into the Q&A pod which will
be answered by the appropriate speaker.

© Fredric Brown
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Effects of drought on rangelands: modeling
and empirical

Matt Reeves,

Research Ecologist

Rocky Mountain Research Station
& USDA Climate Hub liaison



Rangelands

Land on which the indigenous vegetation (climax or natural
potential) is predominantly grasses, grass-like plants, forbs, or
shrubs and is managed as a natural ecosystem. If plants are
introduced, they are managed similarly. Rangelands include
natural grasslands, savannas, shrublands, many deserts, tundra,
alpine communities, marshes, and wet meadows (SRM 1998)

(p. 23).
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up to 25% up to 10%

cover by trees stocking by trees



Reeves, M.C.; Mitchell, J.E.
2011.

Extent of coterminous US
rangelands: quantifying
implications of differing agency
perspectives.
Rangeland Ecology and
Management. 64(6): 1-12.



Our analysis mask:

~ 662
million
ac



Drought

Meteorological: degree of dryness over a defined period
of time

Agricultural: linking meteorological drought w/ ag impacts

Hydrologic: precipitation deficits and their effect on the
hydrologic system

Soclio-economic: demand for an economic good exceeds
supply as a result of a weather/climate induced related
shortfall in water supply

Wilhite, D.A. and Glantz, M.H., Understanding the Drought Phenomenon: The Role of
Definitions (1985)



Drought: its more than plants wilting

Soil temperature increase

Soil organic carbon respiration increase
Soil biology changes

Soil nutrients

Cation exchange capacity

pH

Salinization and acidification

Bulk density
— Water Holding Capacity

Runoff and erosion




SURFACE TEMPERATURES
DEPEND ON
SURFACE PROPERTIES

|

Soil should be one of our favorite things that we rarely see!



Compaction




Compaction




Porous

Compaction

ﬂlncreased infiltration
ﬂlncreased microbial activity

ﬂlncreased soil organic matter

Courtesy:
Marlon Winger



Porous Compaction
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Is this landscape as resilient to drought as it could be?

Why or why not?

Courtesy SageSTEP Project



Shallow
roots
annuals

Courtesy:
Ben Rau

SageStep Project

SOC =resiliency

Deep
roots
perennials



Maintain suitable cover or perennial species (especially herbs where appropriate)

Ensure suitable suite of photosynthetic pathways (where appropriate)

VS

Courtesy SageSTEP Project
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Drought: Ecosystem Services

The 2013 calf crop was

called the lowest since
1949 at 33.9 million head

Cargill to Close West Texas
Feedlot Due to Drought

!

Rangeland obligates may be strained
- (e.g. fewer forbs = less arthropods = reduced forage for sage grouse)

Reduced fecundity or survival of young ungulates (e.g. antelope)
Loss of forage & water for all herbivores

Increased erosion, increased fire activity...maybe



Key management concepts

Reduce or prevent invasive species; e.g. cheatgrass
Maintain perennial grass vigor & cover
Focus on appropriate grazing regimes

Promote more appropriate fire regimes



Effects of drought on rangelands: modeling and empirical

THANK YOU

Matt Reeves,

mreeves@fs.fed.us
406 546 5875



Questions &
Answers

By phone: Dial #2
to enter the queue.

« On your computer:
Type your question
Into the Q & A pod
on the left side of
your screen.




Effects of drought on rangelands:

experimental studies

Melinda D. Smith
Department of Biology
Colorado State University

Drought and Rangelands Webinar
7/ June 2017



The big picture — What we know

~25% of US O O

Sala et al. 2012
1. Precipitation is a

strong driver of

Grasslands, steppe, rangelands cover ~ ¢ .
PP J ecosystem function

A. Klein
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2. Grasslands are very dynamic -
Interannual variability in function
(productivity) is high in grasslands

O

The interannual variability (i.e., the coefficient of variation or CV) of annual gross
primary productivity (GPP) over the period 2000-2014 from the MODIS GPP product
(MOD17A3). From: Xiao et al. 2016. Biogeosciences, 13, 3665—-3675



Drought Index: PDSI
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Average PDSI for Kansas growing season (May
to October) over 1895 to 2015: (a) Western, (b)
Central, and (c) Eastern third of Kansas. The
orange shaded areas represent unusual dryness
and the green shaded areas represent unusual
wetness. The dotted red lines (PDSI =-3) are
indicators of severe drought occurrence as
defined by PDSI.



4. Droughts are
forecast to become
more frequent and
severe in the Central
US grassland region

U.S. Drought Monitor ¢t £,2012

Intensity,

L_| DO Apnormally Dry r~ Delineates dominant impacts
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:i’ B; groug:::‘t ° Eevere (e.g. agriculture, grasslands) A

W D4 Drougm: i Extrerr:_e | L= Long-Term, typically =6 months
rougnt - Exceptional . o hydrology, ecology)
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Released Thursday, October 11, 2012
http:/idroughtmonitor.unl.edu/ Author: Matthew Rosencrans, NOAA/NWS/NCEP/CPC



We know much about
drought from many types of

studies

Historical reconstructions (e.g.,
Woodhouse & Overpeck 1998)
* Long-term

e QObservational

Natural Drought
e Observational
e Spatially extensive




Drought experiments in the US

In almost all cases,
neither the
treatments imposed
nor the response

variables measured
are comparable —
thus we know
surprisingly little
about the relative
sensitivity of
rangeland/grassland
ecosystems to
drought



Spatial model predicts differential sensitivity to
drought
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Arid grasslands are more sensitive to precipitation change
and drought than mesic grasslands...

Huxman et al. 2004, Nature



Alternate prediction: Arid grasslands are dominated by
stress tolerant plants and should be relatively insensitive
to drought compared to mesic grasslands.
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66% reduction in growing
E DG'E season precipitation

EXTREME DROUGHT IN GRASSLANDS EXPERIMENT
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Effects of chronic drought on productivity

Hays, KS Southern Mixed Grass
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How does sensitivity of productivity to chronic
drought vary across rangelands?
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Sensitivity to a
natural drought and
Year 1 experimental
results were similar:

Sensitivity to
drought was greatest
in more arid
grasslands

Sensitivity = reduction in ANPP per mm reduction in rainfall



What about plant community composition?

e Rapid change in Arid
plant community
composition for
arid rangeland

* Mesic rangelands Semi-
only affected in arid
yvear 3 of drought

* No consistent
effects on species
richness or
diversity
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Summary of grassland sensitivity to drought

e Arid rangelands are more
sensitive in both their 1)
productivity and 2) plant
community responses to
drought than mesic
rangelands.

Overall, these results
suggest that arid rangelands
are likely to be more
vulnerable to intensification
of drought in the future.

Relative sensitivity to drought

Relative grass sensitivity to drought
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Greater sensitivity may foretell prolonged
recovery post-drought...
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Rangelands and Drought: Future prospects

* Need experiments to assess interactions between
drought and grazing

 Need for additional multi-site, multi-year drought
studies

www.drought-net.org

 Need to focus on not only on drought impacts but
also recovery dynamics



droughtNer

143 registered
sites and
growing...



Questions & Answers
By phone: Dial #2 to enter the queue.

 On your computer: Type your question into the Q & A pod on the
left side of your screen.

© Gary K. Gray



Effects of Drought on Rangelands:

Management Options
Mike Pellant (retired BLM Ecologist)



Presentation Outline

— Components of drought and implications
for rangeland management

— Management options before, during and
after drought



Types of Drought

— Meteorological

— Agricultural (rangelands)
— Hydrologic

— Socio-economic

Thurow and Taylor (1999)-"Viewpoint: the role of
drought in range management”



Meteorological Drought

— Significant decrease from the
climatologically expected
precipitation

— Compare annual to “average” annual
precipitation (not
directly correlated
to effects on plants).



Agricultural Drought

— Water deficits limit vegetation
production, survival, reproduction
and soil protection

1984 2003



Hydrologic Drought

— Period when surface and groundwater
availability is inadequate to supply
established uses



Socio-economic Drought

— Drought that affects peoples’
behavior, options or depresses earning
power



Presentation Outline

— Components of drought and implications
for rangeland management

— Management options before, during and
after drought



Management options pre-drought

— Maintain or improve resistance and
resilience (R&R) of rangelands

» Resistance to change or degradation
during drought

* Resilience to promote timely biotic
recovery after drought



Management options pre-drought

— Key R&R components includes:
 Good vigor of desirable vegetation

* Above ground
oroduction that
oromotes a
nealthy root
system

Lightly--------------- Heavily
Grazed



Management options pre-drought

— Key R&R components
* Plant diversity relative to site potential




Management options pre-drought

— Key R&R components

* Adequate plant, litter and biological soil
crust cover to minimize soil erosion



Management options pre-drought

— Key R&R components

* Minimize invasive species issues



Management options pre-drought

Spatial
portrayal of
resistance &
resilience
using soil
moisture
and
temperature
regimes



Management options pre-drought

Maestas et al. 2016

Management Unit



Resistance & Resilience Resources



Management options during a drought

— Prepare for and regularly assess
resource conditions (vegetation,
water, soils, etc.)

— Coordinate and communicate with
stakeholders

— |dentify triggers and quickly
implement and monitor management
actions



Management options during a drought

— Livestock

* Improve distribution
* Expected use (predicted)

* Use pattern mapping

e Reduce amount of vegetation use
(utilization)

e Evaluate water availability



Management options during a drought
Expected Use Maps (Livestock)

Guenther et al. 2000. Expected-use GIS
Maps. Rangelands 22:18-20.

Based on Slope &
Distance from Water

Incidental use areas—Areas that
are expected to receive 0-5% use.
Slight use areas—Areas that are
expected to receive 5-20% use.
Light use areas—Areas that are
expected to receive 20-40% use.

Moderate use areas—Areas that
are expected to receive 40-60%
use.

Concentration areas—Areas that
are expected to exceed 60% use.




Management options during a drought-
Intensity of vegetation use

— Reduce livestock and utilization levels

— Remove livestock when use targets
are reached



Management options during a drought-
Water availability

— Move or remove livestock with loss of
water availability and/or vegetation
overuse




Management options during a drought-
Water availability
— Manage permanent water sources to

minimize impact to vegetation, soils,
wildlife, and other resources



Management options during a drought-
Water availability
— Move water in portable troughs to

improve livestock distribution and meet
wildlife needs



Management options after a drought-
Restore resistance and resiliency

— Vegetation production often precedes full
plant (shoot and root) recovery



Management options after a drought-
Restore resistance and resiliency

— Promote reproduction of desirable plants
(germination and establishment) to

mitigate plant mortality



Management options after a drought-
Restore resistance and resiliency
— Promote recovery of plant, litter, and

oiological crust cover to reduce erosion
ootential and increase in invasive plants




Gen. Tech. Report W0O-93b January 2016



Conclusions

1. Drought is complex requiring an integrated and
coordinated approach to manage rangeland
vegetation, water, and soils

2. Drought management (before, during and
after) should focus on maintaining or regaining
resistance and resilience.

3. Be patient, recovery after a drought is as
important as management during a drought



Contact Info:
Mike Pellant
Rangeland Solutions LLC
rangelandsolutions@mail.com



By phone: Dial #2 to enter the queue.

 On your computer: Type your question into
the Q & A pod on the left side of your screen.




Thank you

for attending today’s webinar!

A recording of this session will be available shortly at the Climate Science
http://climatewebinars.net/webinars/drought-rangelands

Webinar Portal:

© Charles Chadwick Talton
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