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Overall Goals

1. Evaluate the hydrological performance of current conservation easements

2. Prioritize potential land areas for future enrollment in conservation easement programs
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Research Questions

. How well did the Nebraska’s wetlands in conservation easements perform with

hydrological inundation coverage during the past years?

. Which agricultural lands are most suitable for conservation programs targeting
wetland conservation?



Part I: Existing Conservation Site Assessment




Introduction: Sentinel-2

* Sentinel-2: European Space Agency

* Systematic global acquisitions of high-resolution,
multispectral images allied to a high revisit frequency

* Wide-swath high-resolution multispectral imagery with 13
spectral bands

e Sentinel-2A : 23 June 2015

https://www.esa.int/Enabling_Support/Operations/Sentinel-
2 operations

e Sentinel-2B : 7 March 2017

* Temporal resolution: 5 days



Hydrological Performance Analysis Methodology

Stage 1: Image Acquisition & Stage 2: Data processing using Stage 3: Mapping and
Data Selection GEE code editor data analysis
Sentinel-2 GEE GEE QGIS ArcGIS Online

Inundation frequency = Mapping and
visualization

Spectral bands
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Results: Hydrological Performance

Table 1: Percentage of inundated areas in each category of conservation easements

2018 2019 2020 2021 Category mean
ACEP-WRE  2.88% 5.36% 3.68% 4.56% 4.12%
EWPP 19.75% 44.60% 8.33% 2.21% 18.72%
GRP 0.91% 0.60% 1.00% 1.35% 0.96%
WRP 6.99% 12.99% 6.44% 5.87% 8.07%
Other 1.81% 4.76% 1.89% 2.97% 2.86%
Year Mean  6.82% 12.82% 6.17% 5.61% (7.85%)

ACEP-WRE: Agricultural Conservation Easement Program- Wetlands Reserve Easements
EWPP: Emergency Watershed Protection Program

GRP: Grassland Reserve Program
WRP: Wetlands Reserve Program
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Surface water cover rate for each site in the four-year study period
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Surface water cover rate by area for each category of conservation easements
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Demonstration Maps (1/5) : Inundation Condition for Conservation Easements

Inundation Condition Map for Conservation Easements in Nebraska
(Observations from the Sentinel Satellites during 2018-2021)
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Demonstration Maps (2/5) : Inundation Condition for Conservation Easements

Inundation Condition Map for Conservation Easements in Nebraska Inundation Condition Map for Conservation Easements in Nebraska
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Demonstration Maps (3/5) : Inundation Condition for Conservation Easements

Inundation Condition Map for Conservation Easements in Nebraska
(Observations from the Sentinel Satellites during 2018-2021)
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Demonstration Maps (4/5) : Inundation Condition for Conservation Easements

Inundation Condition Map for Conservation Easements in Nebraska
(Observations from the Sentinel Satellites during 2018-2021)
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Demonstration Maps (5/5) : Inundation Condition for Conservation Easements

Inundation Condition Map for Conservation Easements in Nebraska
(Observations from the Sentinel Satellites during 2018-2021)
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Results

* The sites in Emergency Watershed Protection Program (EWPP-FPE) had the highest
inundated area rate of 18.72%, indicating active hydrological inundation in the
floodplain areas.

* The sites in Wetlands Reserve Program (WRP) reached the mean annual surface water
cover rate by area at 8.07%, indicating the core wetland areas were inundated
periodically or regularly.

e The mean annual surface water cover rate 1s 0.96% for the sites under the Grassland
Reserve Program (GRP).



Summary

 The results confirmed effective inundation performance in these floodplain or
wetland-related conservation sites.

* Other types of conservation easements serving for upland conservation purpose had a
lower level of inundation while these uplands conservation provided critical needs in
soil erosion control.

* The conservation for the easements on uplands 1s an important component to reduce soil
erosion and improve downstream wetland hydrological inundation performance.



art I1: Site Selection for Future Conservation Easements




Research Methodology for Potential Site Selection
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Results

v" Spatial distribution of frequency of periodic inundation on agricultural land
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Figure: Spatial distribution of frequency of periodic inundation on agricultural land in Nebraska from 2018 to 2023



Watersheds ranks by the percentage of inundated agricultural lands
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Watershed wetness index at hydrological unit level in Nebraska
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Figure: Watershed wetness index at hydrological unit level in Nebraska



Inundated agricultural land area in all NRDs in Nebraska
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Figure: Inundated agricultural land area in all NRDs in Nebraska. We accounted agricultural land, which has more
than 25 percent frequency of periodic inundation throughout the study period



% of inundated agricultural land at HUC level

Inundated agricultural land with a frequency of periodic
inundation of 25% or higher across all HUCs in Nebraska
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Parcel-Level Site Selection for Potential Wetlands in Conservation
Programs
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Figure: Frequency of periodic inundation in agricultural land at parcel level throughout Nebraska from 2018-2023.
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Buffalo
County,
NE

Potential Conservation Easements

Parcels in Buffalo County, Nebraska
With Frequent Inundation Conditions for Potential Wetland Conservation
(Observations from the Sentinel Satellites during 2018-2023)
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NE

Potential Conservation Easements
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ArcGIS Story Map

Prioritize Potential L.and for Wetland Conservation

.

Prioritize Potential Land for
Wetland Conservation

Utilizing Geo-AI and Sentinel-2 on Google Earth Engine (2018-
2023)

Research Team: Zhenghong Tang, Jahangeer Jahangeer, Jiyoung Lee, Pranjay Joshi, Ligang Zhang
September 25, 2024


https://storymaps.arcgis.com/stories/c78bc25c269a454d8974b5a58f2a53d3

ArcGIS Story Map

Prioritize Potential L.and for Wetland Conservation
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https://storymaps.arcgis.com/stories/c78bc25c269a454d8974b5a58f2a53d3

Conclusions

* This study provides a comprehensive and scalable framework for identifying and
prioritizing potential wetland conservation sites across Nebraska.

* The findings reveal that certain watersheds experience the higher frequency of
agricultural land inundation, underscoring their potential for wetland

conservation.

* Approximately 24,000 agricultural parcels, ranging in size from 1 to 50 acres,
were 1dentified as high-priority sites for conservation efforts based on their
inundation frequency, soil characteristics, and restoration context.
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