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What are the implications of WPE for the water cycle?

ECOHYDROLOGICAL IMPLICATIONS OF WOODY
PLANT ENCROACHMENT
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Evapotranspiration

Is generally higher

In woodlands than
In grasslands




Alteration of hydrological processes and streamflow with
Juniper (Juniperus virginiana) encroachment in a mesic
grassland catchment
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Figure 5. Hydrographs of grassland and encroached catchments of a

single, storm event of 76 mm on 19 May 2010 to illustrate magnitude and

duration of flow (A) and the 3-year accumulated flow for the period of 15
May 2008 to 14 May 2011 (B)

Zou et al. (2014)



Along with woody plant cover, streamflow has increased in
many watersheds of the Edwards Plateau since the 1970s
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WPE in the Edwards Plateau
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On its range at Goodnight, Texax

Infiltration capacity

Hypothesis:

rainfall rainfall
75 incheshr 1.5 inches/hr

noft i
g nenes!”

WPE helped with the recovery of N ol
soils in the Edwards Plateau T e g
l?&"iﬁsﬁz“mr SADHASTT Y infiation
# Fainal rate, whigh i fess than  rainfall rate minus

infiltration capacity infiltration capacity



3-5 X faster infiltration under juniper of all sizes
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3x less surface runoff under Juniper compared to open patches

. :
75' -
o .
L]
L}
[
— [ 2
& 50 £ Y ’ .
tg . ] == Juniper
ng: . == Open
25-
: .
= L J
0- 'H
0 30 60 90
Precipitation (mm)
. On average, surface runoff under juniper was 4.5% of the

water budget compared to 13.1% of the water budget on
open areas.




Juniper captured runoff generated in open patches
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Evidence of bedrock weathering under Oak-Juniper woodlands

.~ “Deepestroot observed:
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Order of magnitude higher limestone permeability under woody plants
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Higher limestone water storage under trees
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Rock moisture is a long-term reservoir for tree transpiration

U.S. Drought Monitor August 9, 2022
(Refeased Thuwsday, Avg. 11, 2022}
Texas oA 8 am. EDT
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The ability of Juniper not
only to use rock moisture
but also to enhance
infiltration and storage
capacity could help explain
their proliferation and
resilience in Edwards
Plateau.
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More functional than previously degraded landscapes
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Thank you!




Aridity increases towards the west
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