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Overall Goals

1. Evaluate the hydrological performancecafrent conservation easements
2. Prioritize potential land areas future enroliment in conservation easement programs
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863 conservation easements (164,836 acres) in Nebraska in 2024
(USDA NRCR Geospatial Data Gateway)



Research Questions

. How well didtheN e b r a weklamdsis conservatioreasementperformwith
hydrologicalinundationcoveragealuringthe pastyear®

. Which agriculturallandsare most suitablefor conservatiorprogramstargeting
wetlandconservation?



Part I: Existing Conservation Site Assessment




Introduction: Sentinel-2
ASentinel2: European Space Agency

A Systematic global acquisitions loigh-resolution,
multispectral images allied tohagh revisit frequency

AWide-swath highresolution multispectral imagery wifl8
spectral bands

ASentinel2A : 23 June 2015

https://www.esa.int/Enabling_Support/Operations/Sentinel
2_operations

ASentinel2B : 7 March 2017

ATemporal resolutior 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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Training samples Optima modecl applicd
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Testing samples Data validation

Index bands




Results: Hydrological Performance

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

2018 2019 2020 2021 Category mear
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% 561%  (7.85%)

ACEP-WRE: Agricultural ConservatiorEasemenProgram WetlandsReservd&asements
EWPP: EmergencyVatershedProtectionProgram

GRP: GrasslandReservé’rogram
WRP: WetlandsReservd’rogram
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Surface water cover rate for each site in the fouyear 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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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
(Observations from the Sentinel Satellites during 2018-2021) (Observations from the Sentinel Satellites during 2018-2021)
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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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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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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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Inundation Condition Map for Conservation Easements in Nebraska
(Observations from the Sentinel Satellites during 2018-2021)
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Results

A The sitesin EmergencyWatershedProtectionProgram(EWPRFPE) had the highest
iInundated area rate of 18.72%, indicating active hydrological inundation in the
floodplain areas

A The sitesin WetlandsReserveProgram(WRP) reachedhe meanannualsurfacewater
cover rate by area at 8.07%, indicating the core wetland areas were inundated
periodically or regularly.

A The meanannualsurfacewater coverrateis 0.96% for the sitesunderthe Grassland
ReserveProgram (GRP).



Summary

A The results confirmed effective inundation performance in these floodplain or
wetland-related conservationsites

A Othertypesof conservationreasementservingfor upland conservatiorpurposehad a
lower level of inundationwhile theseuplands conservationprovided critical needsin
soil erosioncontrol.

A Theconservatiorfor the easementen uplandsis animportantcomponento reducesoil
erosionandimprovedownstreanwetlandhydrologicalinundationperformance
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Research Methodology for Potential Site Selection
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Figure: Flowchart for GEbased methodology employed for computing the wetness index of the study area. Wetnes
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raster file exported to ArcGIS Pro for identification of potential wetland sites in the study area.




Results

V Spatial distribution of frequency of periodic inundation on agricultural land

£33 NE State Boundary

£33 Natural Resource Districts Boundary
Ag_Land Innundation Frequency% (2018-2023)
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Figure: Spatial distribution of frequency of periodic inundation on agricultural land in Nebraska from 2018 to 202



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

?).L \\,.—.;\

b3 v;‘mw o
' hﬁl 7 YN NS p! : fayot S )

City of Oeill-Elkhorn/ > il

g;r W ;‘ o X V' . /' Emmet-Elkhom ' pe {
N = Al R 1 N ) { River Lo’ J £
— - e PN W4 N 102200010703 -£lkhorn River
; R Lower Dry { t
Creek

102200010705-Elkhorn Rive

Lower South Fork
Elkhorn River

B v

£ NE State Boundary .
£33 Natural Resource Districts Boundary . vl S eave > \ 2
g AN NN YRANC IR ' Ul , ~reg S YN i , VA . Headwaters ‘

10.00 - 10 N NS - AN v §hr W{TA V= Dry Creek <~ . (
3 10.01 - 33.00 '.u”‘ \ \ ‘ 2y ' o pl e e T
I 33.01 - 67.00 A l)j({ S PRI AN WS T 787 0NN o ‘ Clearwater
. 57,01 - 100.00 R ‘; \‘ ‘?qu*' N - NN \eh \ , ‘ edibieisionr, Creek

0 50 100 200 Kilometers
L1 1 [ | L1 L

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
iInundation of 25% or higher across all HUCs in Nebraska
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Figure: Percentage of inundated agricultural areas across HUCs in four ecoregions in Nebraska




ParcelLevel Site Selection for Potential Wetlands in Conservation
Programs

Figure: Frequency of periodic inundation in agricultural land at parcel level throughout Nebraska fre2928.18



