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Introduction . Resuts

 The proliferation of woody plants in grassland has
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Classification of shrub cover change from 1936-2017:
* Aerial imagery (B&W) from 1936, 1975, and 2017 (1:24,000) were

Shrub Cover Change (%) by Ecosite From 1936 to 2017
occurred globally over the past century.

S i . georeferenced and resampled to a common resolution of 1-m 2.
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* This vegetation change impacts ecosystem function ; ' | ¢ i o v * lterative self-organizing (ISO) unsupervised classification in ArcGIS was used
and the provision of a variety of ecosystem services. ! N . el i e to quantify shrub cover.
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* Drivers of the encroachment process are varied, complex and subject to G , C| e Accuracy assessment was = 80%.
constraints related to soils and topography, but are not fully understood. 3 0| - eempns o ]
2 . T o - * Loamy UplanaLimy Sopes Shrub cover change variation on ecosites
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+ , l T T ¢ sony s * Spatially explicit shrub cover change between 1936 and 2017 was assessed
* Accordingly, spatial-temporal dynamics of the encroachment process are . ‘ ‘ o Vol s Losmy iy Sopes for 1-ha grid cells.
difficult to predict. - R & % == ‘ :T: — 5 » Ecosite maps were obtained from the Natural Resource Conservation
‘ : Service (NRCS).
« The ‘carrying capacity’ (maximum potential shrub cover) of topoedaphic  Mean and the 95th percentile of shrub cover change was calculated for
. ] . . Figure 2: Box and whisker plots of shrub cover change (%) by ecosite. The center, bottom, and top of boxes denote median, 25th- and 75th- 1 1
Un|tS W|th|n d Cllmate 0ne are nOt known. percentiles; diamonds are the 95th percentile. The 95th percentile shrub cover for the entire study site was 20% but ranged from 2% on eaCh eCOSIte and for the entlre LCNCA
limestone hills ecosites to 37% loamy bottoms ecosites. * Cellsin riparian corridors and on sites receiving past brush management
, _ - . were excluded from change analysis.
* Knowledge of ‘shrub carrying capacity’ and rates, dynamics and patterns of e Mean and the 95th percentile of shrub cover change was calculated for
the shrub encroachment process across topo-edaphically diverse each ecosite and for the entire LCNCA
landscapes could be used by managers to:
. . . Shrub Cover Change (%) by Elevation (m) From 1936 to 2017 “m m . Shrub Cover (%)
* Identify areas most at-risk for vegetation change . | . 1) 1936 2) 1975 % 3) 2017 =
. Fig. 3 LCNCA Figure 3: Shrub cover change (%) vs. elevation &{ —.

(m) on selected ecosites. Data points color
coded by ecosites (see Fig. 2 key). Black line
denotes 95th quantile regression line and
maximum shrub cover change. Highest
potential shrub cover change occurred at lower
elevations and steadily declined as elevation
increased. Near 1530 m shrub cover change

* Prioritize when and where to employ brush management to achieve
desired conservation objectives. 2
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Fig. 3 Clayey Swales | | Fig. 3 Limy Slopes N Fig. 3 Loamy Bottom
Figure 1. Repeat photography (1937, 1951. 2018) showing velvet mesquite encroachment at the Santa Rita Experimental Site ~ 13 km from
the LCNCA study site (SRER Repeat Photography Archive, Station 127). Fig. 3 Loamy Slopes Fig. 3 Loamy Uplands | _ Fig. 3 Loamy Uplands Limy Slopes

° o o - Figure 7. Shrub cover (%) on the ~18,200 ha (45,000 acre) LCNCA site..
Study Site

Las Cienegas National Conservation Area (LCNCA), Southern Arizona s \/\ o e ol Shrub over change variation by topoedaphic variables

* Cell-specific variables quantified included: elevation, slope inclination, slope

. ~18,200 ha (~45,000 acres) of State and aspect, surface clay content, and a topographic wetness index (proxy for soil

Federal (BLM) lands moisture).
. . . Shrub Cover Change (%) by Surface Clay (%) Content From 1936 to 2017 ° i I
¢ SuppOrtS f|Ve Of rareSt hab|tat types IN o Figure 4: Shrub cover change (%) vs. clay Upper (95(.;h perlfen;tllle) boundarlés for COVedr (;.r C(;VEF.Chandgde. E?CFOSS the
. R Fig. 4 LCNCA tent (%) lected ites. Data point -
the American Southwest : oo ooted e e P 3 ) e LCNCA and on the six largest ecosites were defined using additive, non
line denotes 95th quantile regression line. parametric quantile regression.3 These boundaries are taken to represent
g o ! Highest potential shrub cover change on clayey th . t t I hr b . nd hr b . h n
* Managed as “working landscapes” crites eransed with ncreseng oy content © maximum potential SArUb COVERand SRTUDL COVET thange.
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to ~29%, then declined rapidly; potential cover ° -
change on limy slopes, loamy slopes, and D /N t St
loamy uplands limy slopes was not influenced ISCUSSIon ex eps

by clay content.

* Active brush management program
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LCNCA has undergone shrub encroachment but rates varied substantially by

e Quantify rates/patterns of shrub cover change from 1936 to 2017 across o aNEe . ecosite.
i i | ! i
LCNCA. ST o . |
. L  Topoedaphic variables influencing cover change potential varied by ecosite.
e Assess the rate and extent of shrub cover change on ecosites within the Fi. 4 Loamy Sopes | © Fig. 4 Loamy Uplands | ° | Fg. 4 Loamy Uplands Limy Slopes — , , ,
LCNCA * Contrary to expectations >, the topographic wetness index did not appear

to influence shrub cover change potential (data not shown).
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* Analyze the influence of topoedaphic variables (elevation, slope inclination, . o . o e Next S
: : : ‘ S ; . e . : o e ; ext Steps.
soil texture, soil moisture and slope aspect) on the rates of shrub A <  for int . bet . daph ables ( |
¢ ccount 1or Interactions petween topoeaapnic variapiles (e.g. siope
encroachment o P P &- 510P
inclination x aspect)
Shrub Cover Change (%) by Slope (°) From 1936 to 2017 Shrub Cover Change (%) by Slope (°) From 1936 to 2017 * Expand analyses on clay content effects to include greater depths.
, Las Cienegas " Fig. 5 LCNCA : : : ' :
| National Conservation Area /S ) ' :
5 > — s ° < : ' i | . . . . T
z R : e ; : s * Assess effects of ‘depth to restrictive barriers” (e.g. caliche, bedrock, argillic
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| T horizons)
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