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PROJECT BACKGROUND

Colorado Plateau in North America is @
semi-arid region primarily consisting of
high desert

Large herds of megafauna historically
roamed this harsh landscape

Grazing management can have a
significant impact on the ecosystem’s
services, plant community
composition, wildlife biodiversity, and
overall resiliency

Remote sensing is a modern tool that can
help track vegetation trends for grazing
management

Virtual fencing has the potential to be
used in combination with interpreted
remote sensing data
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PROJECT PARTNERS

* Pueblo of Jemez,
Natural Resources Depariment

o Jonathan Romero:
Agriculture Manager

o AJ Baca, Jonathan Baca, Tyler
Loretto, & Ethan Romero:
Rangeland Technicians

 The Nature Conservancy

o Tegan May:
North America Regenerative Grazing
Lands Project Manager
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COMMUNITY CONCERNS

Image
Credit:
Golinski et
al., 2023

What are the ground cover type trends within |
each pasture? |

What are the relative potentials for bare
ground cover percentage and herbaceous (o)
biomass under climatic extremes? A

« Is there a relafionship between bare ground = T
cover percentage and annual forage e R0y ¥V AR
production to distance from water sources? 3 - :

- How to combine virtual fencing
technology and remotely-sensed data to B T |
improve rangeland conditions? : | S W)

Image Credit:
Dayna Dominguez
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OBJECTIVES

~

Evaluate biomass and bare ground Rangeland Analysis Platform
(RAP) products to collected field data

Summarize ground cover trends over the study fimeline
within each pasture

N
Summarize historic forage production and bare ground cover under

climatic extremes (dry vs. wet years)

\

Examine the trends between bare ground cover and herbaceous
biomass from distance to water sources
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STUDY AREA & PERIOD

i< femez Pueblo~
«”ffl""astyres_{fd?&is‘lqdy Plots - Study Area - NW Jemez Pueblo

>0 - PR ——— .« ~26,763 acres
Non-irrigated rangeland
Elevation: 6,000 — 7,200 feet
Precipitation: ~16 inches annually

Characterized by sandy loam soils
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Web Mercator Auxiliary

Sphere e
Datum: WGS 1984

By: Alivia Gustrowsky §

Basemaps: Esri, Airbus DS, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS, NLS, OS, NMA, Geodatastyrelsen, Rijkswaterstaat,
GSA, Geoland, FEMA, Maxar Earthstar Geographics, TomTom, Garmin, FAO, NOAA, OpenStreetMap contributor, Intermap

and the GIS user community



EARTH OBSERVATIONS

Landsat 5 TM Landsat 7 ETM+ Landsat 8 OLI Landsat 9 OLI-2
1984 - 2012 1999 — 2022 2013 — Present 2019 — Present
Spatial Resolution: Spatial Resolution: Spatial Resolution: Spatial Resolution:
30m?2 30m? 30m? 30m?2
Temporal Resolution: Temporal Resolution: Temporal Resolution: Temporal Resolution:
16 days 16 days 16 days 16 days

FUN FACT: Landsat 5 holds the Guinness World Records fitle of “Longest-operating Earth
observation satellite” of 28 years and 10 months before decommissioning in June 2013

Image Credits: NASA




DATA

f 2023 field biomass
data

~

Rangeland Analysis b
Platform (RAP)
products )
Study area

infrastructure (water
sources, pasture
boundaries)

[ VARIABLES ]

Mean biomass,

percent ground

cover
.

4 2023 herbaceous )
biomass and
fractional

\_ ground cover )

4 )

Historic annual
herbaceous
pbiomass and

fractional

ANALYSIS |
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P
Evaluate RAP data fto
field collected data

.

" Summarize ground A
cover tfrends over the
study timeline within

\_ ground cover Y,

f Summarize historic A
forage production

\_ each pasture )

and bare ground

\_ _coverfrends )
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[ RAP validation to )

2023 field data

Ground cover
trends within each
pasture

Study site
condifions under
climatic extremes

Trends between
ground cover and
water sources




RESULTS: 2023 RAP DATA VALIDATION
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RESULTS: 2023 RAP DATA VALIDATION

Percent Bare Ground
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RESULTS: GROUND COVER TRENDS
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RESULTS: GROUND COVER TRENDS
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RESULTS: GROUND COVER TRENDS
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RESULTS: CLIMATIC TRENDS

60 Annual Precipitation Amount & Mean Annual Temperature

Trendlines
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RESULTS: 1986 — 2023 TIME SERIES VISUALS

Herbaceous Biomass (lb/ac) Bare Ground Cover (% cover)

1401 Ib/ac 68%

0



RESULTS: FORAGE PRODUCTION (lIb/ac)

Minimum Mean .o
Summary statistics of
herbaceous biomass from
1986 — 2023

Min-Mean-Max Legend
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RESULTS: BARE GROUND COVER (% cover)

Minimum Mean o
Summary statistics of

bare ground cover from
1986 — 2023
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RESULTS: BIOMASS TRENDS NEAR WATER
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ERRORS & UNCERTAINTIES

Minimal field data to compare 1o RAP
o Low sample size for the study area
o Single year of field data
o Limited pasture representation

Lack of historical data on grazing
management and impact

o Stocking densities
o Grazing fiming

o Ofther livestock and wildlife presence
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Image Credit: Pueblo of Jemez Natural Resource Department



FEASIBILITY & PARTNER IMPLEMENATION

RAP is a free remote-sensing rangeland

assessment tool that is easy to use

+
Rangeland Analysis Platform

Interpreted RS data from RAP could be  |=
used to identify areas requiring

Vegetation

livestock exclusion based on trends © “@oovr oo e agrass -
All RS data require ground truthing MRt =

o [ - 000 105 zcre

_ Exclude croplands, development, & water

Future grazing management will require
prudent record-keeping, funds for

confinual monitoring, and the use of an |« T | - ‘
adaptive management plan ; N ik S
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CONCLUSIONS

« RAP ground cover data products for 2023 did not strongly correlate to the field data

- Pasture frends demonstrated a shift fowards increasing annual herbaceous
presence with a decreasing perennial herbaceous presence while overall
becoming barer, hotter, and drier

« Under extreme conditions, the study site supports a larger range of potential for
herbaceous biomass than bare ground cover

* There is more variability of mean biomass the closer to a permanent water source

- Remotely-sensed imagery has the potential to help inform grazing management
practices that utilize virtual fencing
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