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INTRODUCTION
Despite encompassing a small fraction of the landscape (< 2%), riparian systems in arid
regions act as keystone features that concentrate biological diversity. These habitats
are particularly important to waterbirds during migration and act as critical resting and
refueling stopovers in otherwise waterless environments. Migratory bird conservation
has often undervalued the importance of migratory connectivity and instead focused on
strategies targeting breeding or wintering grounds. Migration pathways dependent on a
small number of important stopover sites make some waterbird species vulnerable to
landscape change as minimal loss of important riparian and wetland habitats have the
potential to alter broader population trends. Changing climate and water use demands
in arid regions now raise concerns over the emergence of new and powerful bottlenecks
to continental waterbird migration (Donnelly et al. 2020). Offsetting potential impacts to
waterbird populations will require novel conservation strategies considerate of migratory
connectivity in water-limited ecosystems.
In New Mexico, water use has long been tied to ecologically important riparian and
wetland resources. Water developed through these systems acts as drivers to irrigation
and urban development supporting the state’s metropolitan centers and agricultural
economies. While most of the state’s riparian habitats have been significantly altered,
they remain fundamental to biological processes supporting fish and wildlife
populations. The resiliency of these systems are increasingly under threat as forecasts
of more frequent and severe drought coupled with climbing urban water demands
restrict already limited water availability. Long-term maintenance of New Mexico’s
riparian and wetland resources will require a better understanding of human and climate
impacts to inform policy and conservation measures that balance economic and
ecosystem demands.
To understand ecosystem change influencing New Mexico’s riparian and wetland
resources, NRCS and Audubon New Mexico have partnered with the Intermountain
West Joint Venture to monitor seasonal surface water availability across the state. Data
will provide the foundation to assess riparian and wetland resiliency as a tool to identify
and prioritize conservation actions benefiting migratory birds and other riparian and
wetland associated wildlife. Monthly patterns of surface water extent will be
reconstructed from 1984 to 2020 using satellite imagery. Products and results will be
made available to practitioners through a web interface being developed independently,
but in parallel to this effort.

METHODS AND OUTCOMES
Project Area
The project footprint will encompass all major
riparian corridors and associated floodplain
wetlands in addition to isolated basins and playas
in the state of New Mexico (Figure 1 ). Analyses
will include all land ownership and land-use
practices connected to water and wetland
resources.
Seasonal wetland dynamics 1984-2020
Spatiotemporal dynamics in seasonal wetland
flooding will be monitored from 1984-2020 using
Landsat satellite imagery. Surface water extent will
be measured using constrained spectral mixture
models to provide proportional estimations of water
contained within 30 m2 Landsat pixels (Figure 2).
Wetland dynamics will be summarized monthly as a five-year rolling mean depicting the
timing and extent of surface water inundation. Data summaries will be conducted within
existing riparian and wetland footprints delineated as polygons within a GIS. (For a
detailed description and application of this approach see D
 onnelly et al. 2019).

Figure 2. Example: Constrained spectral mixture model outputs (blue=water) show significant change in
a floodplain and active channel connectivity in Upper Rio Grande, San Luis Valley, CO between May
1987(left), May 2017(right).

Data integration into web-based viewing platform
Wetland data will be made available through a web-based data viewer being funded
and developed independently of monitoring efforts outlined in this proposal.
Available wetland data layers will include the following:
1. Annual mean spring and fall wetland flooding - layers depict mean
surface water extent over annual three-month maximum (spring)
and minimum (fall) periods.

2. Rolling 5-year monthly wetland flooding mean - layers depict
surface water extent as a monthly rolling five year mean.

3. The 36-year trend in seasonal surface water resiliency - layer
identifies linear trend in surface water occurrence to determine if
wetland hydrology is unchanged, drying, or increasing periods of
flooding.
4. Wetland hydroperiod classification - classifies period of seasonal
flooding by summarizing the length of time an area is wet annually.

5. Probability of monthly wetland flooding - layers depict probability
an area will be flooded within specific months of the year.

Continental migratory connectivity
New Mexico riparian and wetland habitats play a key role in supporting continental
waterbird migration, linking breeding grounds of the Intermountain West to important
wintering areas in the central highlands of Mexico. Unlike other migratory stopover sites
in the West, New Mexico does not stage excessively large numbers of birds but instead
acts as a flyway, continually moving individuals through the system. Because
conservation areas are often evaluated using bird numbers as ranking criteria, the value
of New Mexico’s riparian and wetland habitats are frequently underestimated. To better
evaluate their importance, data generated through this effort will be aggregated into a
broader analysis led by the IWJV to assess the connectivity of migratory waterbird
networks supporting sandhill cranes throughout the Intermountain West. Outcomes will
identify priority migratory stopover habitats supporting waterbird migration to increase
awareness of New Mexico’s role in supporting continental waterbird populations.
Results will be used to leverage funding for local conservation needs and aid targeted
conservation investments.
Technical transfer
To accelerate the integration of wetland data and analyses into state-level biological
planning, the IWJV will host webinars outlining data interpretation for field practitioners.
Presentations will include separate technical sessions for science support staff that wish
to apply model outputs to agency-specific projects.
Project Objectives
Proposal funders seek to complete spatiotemporal monitoring of monthly riparian and
wetland surface water extent from 1984-2020 in the state of New Mexico (Figure 1).
Associated objectives include:
1. Integrate data into a web-based viewing platform supportive of state and local level
conservation planning.
2. Provide webinar training to promote the use and integration of wetland data into
conservation planning.
3. Incorporate New Mexico wetland data into analyses of sandhill crane migration
network connectivity.

TIMEFRAMES AND DELIVERABLES
Modeling and data development will commence in June 2020. Project completion will
occur 12 months from commencement. All associated GIS and tabular data will be
made available to funding partners. Summary results will be provided as a technical
report. Deliverables include:
1.
2.
3.
4.

Shapefiles of riparian, wetland, and wetland associated land-use polygons.
Access to wetland hydrology data through a web-based viewer.
Technical report summarizing observed patterns in wetland trends.
Two webinars to support data use and incorporation into existing planning efforts
for partners in the state.

BUDGET
USDA, Natural Resources Conservation Service,
New Mexico (NRCS)
IWJV Principal investigator / project management
USFWS administration fee (6.0%)
Subtotal

$40,755
$4,245
$45,000

Data technician (1 tech for ~6 months)
CESU Indirect (10.0%)
UMT Grant administration fee (5.0%)
Subtotal

$26,087
$2,609
$1,304
$30,000

Total Direct
Total Indirect
Total administration fees
Total

$66,842
$2,609
$5,549
$75,000

(Budget indirect calculated from 10% Cooperative Ecosystem Studies Units (CESU), NRCS
agreement)

References
Donnelly, J. P. et al. 2019. Synchronizing conservation to seasonal wetland hydrology
and waterbird migration in semi-arid landscapes. - Ecosphere 10: 459.
Donnelly, J. P. et al. 2020. Climate and human water use diminish wetland networks
supporting continental waterbird migration. - Glob. Chang. Biol.
doi.org/10.1111/gcb.15010

