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What is pinyon-juniper

Key Points
encroachment? B s
» Competition from encroaching pinyon-juniper

Pinyon-juniper encroachment is the expansion of woodland reduces understory vegetation,
pinyon-juniper woodlands into ecosystems that increasing bare ground and the potential
historically were shrublands or grasslands. These tree for greater water runoff and erosion.
species have increased in abundance due to fire sup- » Trees uptake large amounts of water through
pression, land use and favorable climate. A significant expansive roots, which decreases water
portion of this encroachment occurs in sagebrush available for shrubs and herbaceous species.
rangelands and affects many processes within these » Woodland expansion influences the formation
ecosystems. of snowpack and therefore affects the storage

and delivery of water.
Whatis hyd rology? » Removal of encroaching trees can have

significant effects towards increasing water
Hydrology is the study of the distribution, movement availability for understory plants.

and properties of water and its interaction with the
environment. This includes the relationships of water
with soil, organisms and landscapes.

Changed water availability and
movement

Conversion of sagebrush ecosystems to pinyon-
juniper woodlands affects hydrologic processes and
water availability by altering understory vegetation
structure and ground cover. Trees uptake large
amounts of water through expansive root systems,
which reduces soil water availability for shrubs and
herbaceous species in the spaces between the tree ‘ . e Y
canopies. Competition for water and other resources,  screased connectivity between areas of bare ground associated
such as nutrients and sunlight, between trees and with pinyon-juniper encroachment leads to greater runoff and
other plants commonly results in reduced understory ~ €0sion- Photo by Rick Miller.

plant cover and increases the amount and connectivity of bare ground. With greater patches of bare ground
and fewer understory plants to intercept water and aid in soil absorption, water runoff increases, leading to
greater soil erosion. With increasing encroachment, sagebrush rangelands become more susceptible to soil
and water loss and are more likely to become degraded over time.




The larger size of trees, in relation to shrubs, influences Gﬁ/
how snow is distributed in an ecosystem, which further Ec
alters water availability on the surface and in the soil. The
distribution of snowdrifts (i.e., big heaps of snow piled
up due to wind) is highly varied in shrublands due to

the constant redistribution of snow by winds into larger
drifts that melt more slowly. A slower melting of snow
results in ecosystem water availability lasting longer into
the growing season. Tree cover, however, reduces wind,
resulting in a more even distribution of snow that melts
earlier in the season. This can lead to more water stress in
these semi-arid ecosystems Where.wa'fe.r is already limited. Wildfire reduces both overstory and understory vegetation
Research has found that water availability from snowmelt ¢4t intercepts water, lowering infiltration and increasing
is reduced by as much as nine days in a pinyon-juniper soil loss. Photo by Rick Miller.

woodland compared to a sagebrush ecosystem.

o

High-severity fires, which are more likely with higher fuel loads from pinyon-juniper encroachment, can
further alter the vegetation and have hydrologic consequences. The loss of vegetation in both the overstory
and understory reduces water infiltration, increasing runoff and erosion. Additionally, burning of vegetation
may alter snow accumulation because post-fire landscapes have greater solar radiation, which increases
snowmelt rates and reduces water availability earlier in the growing season.

—

How does management
affect hydrology in
encroached ecosystems?

The effect of tree removal on hydrology
and erosion processes is driven not
only by site conditions, but also by how
much the vegetation and soil is altered.
Over time, mechanical tree removal can
improve water infiltration and reduce o

water runoff and erosion if downed Encroachment of pinyon-juniper woodlands causes snow accumulation to
wood and litter is distributed evenly. distribute more evenly and melt at a faster rate than in sagebrush ecosystems.
The distribution of mulch into bare areas ~ Photo by Ryan Niemeyer.

can also increase water infiltration and

reduce the likelihood of runoff and greater erosion from heavy machinery disturbance; however, the impact
on understory plant establishment should be considered. Depending on the site, conifer removal can
increase the duration of soil water availability up to 26 days. Perennial plants respond positively to this newly
available soil water after treatment and benefit from an extended growing season through greater water
availability. Additionally, employing prescribed fire as a tool for treatment can increase runoff and erosion

in the short term after burning but may encourage regeneration of perennial herbaceous plants and lead

to improved hydrologic function in the long term. Therefore, treatments that ultimately increase vegetation
and ground cover, while also reducing bare ground, can encourage infiltration, minimize runoff, increase
water storage, and improve ecosystem health.
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