Handout #1. Notes on Risks and Challenges Due to Extreme Weather for Conservation of
Working Rangelands in California
(6/18/2014, Lawrence D. Ford, Ph.D., LD Ford Rangeland Conservation Science,
www.rangelandconservation.com, 831-335-3959, fordld@sbcglobal.net)
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Risks and Challenges (direct and indirect)

1. Soil Integrity

Effects
on:

Drought

Affected
by:

Erosion—
• Increased sheet erosion, rills, and gullies, and increased deposits of
sediments in streams due to high-volume rainfall, rainfall on dry soils, and at
livestock concentration areas and vulnerable soils or slopes
• Increased bank erosion due to high-flow in stream channels and flooding over
the channel banks
• Sediment pollution of lakes and streams; reduced productivity of the field;
damage to ponds, roads, trails, and gullied and sedimented sites
• If there was a flood, the excess water would flow in predictable places within
the drainages; and thus could be managed within a flood zone (over-bank
relief, vegetated buffers, monitoring for logjams, removal of hazardous
materials, etc.)
Compaction—
• Increased compaction of vulnerable high-clay soils of low slopes and valley
bottoms due to grazing traffic while those soils are saturated
• Feedback to increased erosion, sedimentation, reduced productivity, and
damage to lands
2. Grassland Condition and Grazing Capacity
Composition Change; Reduced Forage Quality, Quantity, and Availability; and
Reduced Access to Fields—
• Too light and too severe defoliation (or variation in weather) can result can
result in temporary annual plant composition changes and different amounts
of residual mass (mulch versus thatch); thatch accumulation can require
multi-year grazing to reduce it unless decomposed by favorable weather
• If natural unplowed rangelands, severe grazing for up to 3 years usually
doesn’t deplete soil seed bank; no need for seeding (Bartolome 1976)
• Excessive impacts of grazing (trampling, herbivory) in grazing fields due to
shortages (failure to regenerate as normal in winter and spring) of forage
during drought and flooding
• Excess grazing during the spring and summer can lead to inadequate dry
forage available the next fall at the start of the grazing period
• Reduced area of lands available for grazing due to exceeding RDM minimum
standards and exclosure of special habitat areas
• Replacement/supplementation feed required, which is expensive and can’t
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3. Special Habitat Areas—
• Prolonged or extra impacts of grazing (trampling, herbivory) in areas
designated as high-value for special-status species or natural communities
due to shortages of forage during drought
• Shifting habitat conditions might move boundaries of special management
areas
• Performance standards might be exceeded before that is recognized or
before alternative grazing fields or replacement forage are found
• Water-dependent habitats, such as riparian woodlands, wetlands, and
salmonid streams, would be affected by persistent drought (and reduced or
eliminated flow), and by flooding; these habitats could be more vulnerable to
grazing impacts
4. Pest Plants—

x

• Trends of increased temperatures and changes in precipitation patterns may
induce new conditions affecting populations and distributions of insect pests,
disease pathogens, and pest plants
• Increased soil disturbance due to erosion and landslides as well as reduced
cover and more bare ground in grasslands may provide habitat for increasing
or new infestations of pest plants
5. Woody Plants—
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• Encroachment of woody plants into grassland (seedling then sapling
establishment) would be reduced by more frequent drought, and increased by
both extended rainfall periods and reduced summer grazing (Ford and Hayes
2007)
• Stress and increased mortality due to drought-caused drops in ground water
or flooding
• Increased grazing utilization of browse when herbaceous forage availability
reduced
6. Surface and Ground Water—
• Reduced surface water flows can lead to dry wetlands, springs, creeks, and
ponds during seasons they’d normally be wet
• Reduced ground water can lead to wells not functioning, and thus not
supplying water for livestock and people; well improvement or drilling new
wells can be very expensive and risky
• Reduced water supply for livestock; trucking water can be expensive and is
not sustainable
• Increased suitability for livestock access to normally wet wetlands, meadows,
and wet grasslands
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• Reduced surface water can lead to increased reliance on pumping from wells,
which are often shallow and unreliable in drought
• Reduced winds with fewer storms can lead to windmills not working, and thus
the requirement to use other power sources to pump well water
• Accentuates need for improved watershed retention and efficiency of water
use and re-use
7. Grazing Operations Costs—
• Increased stress on livestock due to extreme heat, increased frequency of
moving/shipping, and reduced forage quality and quantity that can reduce
weight gains and disrupt reproduction
• Increased frequency of demands from land owner to respond to changing
conditions or management strategies, maintain infrastructure, move or
concentrate livestock, repair eroded sites, control pest plants, attend meetings
and communicate, and perform other extra conservation services
• Added costs are disincentives to livestock operator to cooperate for
conservation; and might require compensation
• Excessive costs might lead to reduction or elimination of livestock herds; and
to delayed re-building of herds
• Reduced grazing due to reduced herd size could mean inadequate livestock
numbers for fire hazard control if spring rains produce a lot of herbaceous
mass; ranchers going out of business could mean increased conversion of
rangelands from ranching to ranchettes
8. Livestock Availability to Perform Conservation Services—
• Combinations of reduced forage, water, and grazing land access can lead to
economic and operational stress (on both the livestock operators and
eventually their supporting services), and thus reduction of livestock industry
in region
• Increased amplitude of the cycling of extreme weather adds to stress
• Reduced availability of livestock in sufficient numbers to perform conservation
services
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