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Preliminary Conservation Tillage Monitoring Dashboard RESOLVE

The developed dashboard aggregates prior conservation tillage surveys to both support RS
model development and inform future decision-making

Pennsylvania DEP Conservation Tillage Monitoring Dashboard "538';:%‘3

Overview

Conservation tillage best management practices (BMPs) contribute substantially to sediment and nutrient reductions in the Chesapeake Bay
Watershed. Accordingly, Pennsylvania Department of Environmental Protection (PA DEP) contracts with Capital RC&D to conduct biannual
conservation tillage transect surveys in ~30 counties throughout PA's jurisdiction of the Chesapeake Bay Watershed. Here, Resolve Hydro LLC has
compiled transect survey data collected from 2017 to the present to report on spatial and temporal trends in conservation tillage BMP D a S h b O a rd
implementation in PA.

- Statewide
Summary

|, Statewide
L Change Use the navigation bar on the left to explore different dashboard pages reporting on conservation tillage BMPs in Pennsylvania. h O m e p a ge

—~ Note: The developed beta dashboard is intended to inform decision-making and targeted outreach. Resolve Hydro LLC does not make any
4, County Detail representations and warranties with respect to the suitability of, accuracy of, and/or conclusions drawn from the usage and/or interpretation of the
provided product(s).
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— calculator

Conventional Tillage

oes not achieve 15% crop residue

coverage immediately after planting

Conservation Tillage

30-60% crop residue coverage
immediately after planting

7 Glossary

Low Residue Tillage
Resolve Hydro LLC does not mp residue querage
make any representations and immediately after planting

warranties with respect to the

High Residue, Minimum Soil
Disturbance Tillage
Over 60% crop residue coverage

immediately after planting

Visclaimer:

suitability of and/or conclusions

drawn from the usage and/or

interpretation of the provided

product(s)
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The developed dashboard aggregates prior conservation tillage surveys to both support RS

model development and inform future decision-making
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Pennsylvania DEP Conservation Tillage Monitoring Dashboard veRs )
Overview - This page provides an overview of spatial and temporal Select Percent Residue Category Select County Name(s) Select Analysis Year(s)
trends in conservation tillage implementation throughout PA. The
stacked column chart shows each county's estimated fraction of fields All N All v All e
implementing a given tillage regime. On the map, counties with
Statewide relatively high levels of conservation tillage implementation appear
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Glossary
Total Conservation Tillage Implementation by County Conservation Tillage Survey Results
Year <15% Residue 15-30% Residue 30-60% Residue >60% Residue Total
2016 18.95% 16.15% 17.68% 100.0
‘ 2017 20.82% 15.79% 22.41% 100.0
2018 17.80% 14.53% 19.67% 100.0
Q 2019 19.38% 14.07% 23.92% 100.0
o 2020 | 16.88% M 9.91% 17.15% 100.0
%{j 1€ doss not “ 2021 12.35% 14.58% 2321% 100.0
esolve Hydro l0oes NO
make any representations and ‘ 2022 13.04% 13.29% 22.55% 100.0'

2023 9.28% 11.65% 20.91% 100.0

warranties with respect to the
pumpdtnnilie ‘ ‘ ' 2024 21.06% 18.82% 29.42% 100.0
? Total 16.18% 14.26% 21.97% 47.59% 100.0

interpretation of the provided PSU Office of Physical Plant, Centre County Government, data.pa.gov, Esri, TomTom, Garmin, FAQ, . Powered by Esri
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showing
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tillage regimes in
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The developed dashboard aggregates prior conservation tillage surveys to both support RS
model development and inform future decision-making

temporal changes in observed conservation tillage
implementation levels. Using the "Select Change
Parameter"” slicer, one can visualize one or more
Statewide metrics of change in conservation tillage

Summary
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Calculator
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Glossary
Standard Deviation in Conservation Tillage Implementation by County
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Disclaimer: ()
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PSU Office of Physical Plant, Centre County Government, data.pa.gov, Esri, TomTom, Garmin, FAO, .

interpretation of the provided

et

Overview - This page summarizes spatial and Select Change Parameter
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Union  Huntin...
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Powered by Esri
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Blair
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5-Year Change in Conservation Tillage

Pennsylvania DEP Conservation Tillage Monitoring Dashboard

Select County Name(s)

e All
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Adams

County Name
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Conservation Tillage Survey Results
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Select Analysis Year(s)

—
-2.4%

Juniata
County

All

5,09
0% 7%

Montour Columb...
County  County

47.59%

Year <15% Residue 15-30% Residue 30-60% Residue >60% Residue
2016 18.95% 16.15% 17.68%
2017 20.82% 15.79% 22.41%
2018 17.80% 14.53% 19.67%
2019 19.38% 14.07% 23.92%
2020 | 16.88% M 9.91% 17.15%
2021 12.35% 14.58% 23.21%
2022 13.04% 13.29% 22.55%
2023 9.28% 11.65% 20.91%
2024 21.06% 18.82% 29.42%
Total 16.18% 14.26% 21.97%

Y4

Change in Conservation Tillage Implementation

413%

-10.0%

Luzerne
County

Total

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0
100.0

5-Year Change in
Reduced Tillage
Implementation
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The developed dashboard aggregates prior conservation tillage surveys to both support RS
model development and inform future decision-making

Pennsylvania DEP Conservation Tillage Monitoring Dashboard "53%@
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Overview - This page provides county- Select County Name(s) Select Analysis Year(s) Select Resiude Category

specific information on conservation tillage

implementation in Pennsylvania. The area e Cambria County vV ) )
eligible for conservation tillage is estimated All hd Multiple selections
Statewide from base conditions defined in the 2023 =
Summary CAST scenario. i . ;o
Average Nutrient and Sediment Reduction Factors in Selected County CO u n ty_s p e C Ifl C
X Q Tillage Management Type | TN Lbs Reduced TP Lbs Reduced | TSS Lbs Reduced
Statewide g Per Acre Per Acre Per Acre .
Change > d t I
J 18K Low Residue 0.97 0.03 18027 etal p d g e

Conservation 1.94 0.12 410.62

County Detail Acres Eligible for Conservation Tillage . Continuous High Residue 271 017 791.19
PSU Office of Physical Plant, d..  Powered by Esri

Reducti Conservation Tillage BMP Implementation in Cambria County Conservation Tillage Survey Results (Number of Observations)
Ce| UCItItOI’l Percent Residue Categ... ®<15% Residue @ 15-30% Residue ®30-60% Residue ®>60% Residue ~ Year  <15% Residue 15-30% Residue 30-60% Residue >60% Residue Total
alculator
100 2017 123 89 74 13 299
e 2019 74 44 116 81 315
Glossary - 2475% 2021 37 35 75 160 307
0 52.12% 2023 16 19 32 305
é Total 250 187 297 492 1226
g oox
e 36.83%
°© Conservation Tillage Survey Results (Percent of Observations)
o
5 40% Year <15% Residue 15-30% Residue 30-60% Residue >60% Residue Total
2 24.43% =
L 2 1.14% 29.77% 24.75% 100.00%
Disclaimer: =z
Resolve Hydro LLC does not 0% 2019 23.49% 13.97% 36.83% 100.00%
make any representations and 2021 12.05% 11.40% 24.43% 100.00%
warranties with respect {o the oo 2023 5.25% 6.23% 10.49% 100.00%
suitability of and/or conclusions 90
drawn from the usage and/or 0% o Total 20.39% 15.25% 24.23% 40.13% 100.00%
) : X 2017 2019 2021 2023
interpretation of the provided v
ear

product(s).
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Preliminary Conservation Tillage Monitoring Dashboard RESOLVE

The developed dashboard aggregates prior conservation tillage surveys to both support RS
model development and inform future decision-making
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Pennsylvania DEP Conservation Tillage Monitoring Dashboard Voo )
Overview - This page provides rough estimates of the current and potential sediment and nutrient reductions provided by conservation Select County Name(s)
tillage BMPs in each county in PA. Estimated acreage of land eligible for conservation tillage is extracted from the 2023 CAST Base
Conditions Report. Sediment and nutrient reduction factors associated with each conservation tillage regime in each county are also ) )
extracted from CAST. The table below uses the conservation tillage implementation estimates from the 2023/2024 Capital RC&D Surveys Multiple selections e

Statewide to compute the estimated current and maximum reductions in nutrient and sediment loading provided by conservation tillage BMPs. The

Summary .
TS5 Reduction Capacity Estimated
Statewide 0.54M o :
reduction
0-15M 0.14M 0.13M

70K 76M
Change
43M
k 32M . )
T . . capacity” for
0om - - - oK - - oM I

Reduction Lancaster Lebanon  York County  Columbia Lancaster Columbia Lebanon  York County Lancaster ~ York County  Columbia Lebanon e a C h C O u n ty

County County County County County County County County County
caICUIator County Name County Name County Name

0ty

=4
i
<

v
=1
=

0

S

<

US County Detail

TN Reduction Capacity
TP Reduction Capacity
TSS Reduction Capacity

Estimated Sediment and Nutrient Reduction Calculations

Glossary County Name Lbs TP Max Lbs TSS Current Lbs  Current Lbs TP Current Lbs TN TP TSS Normalized Normalized Normalized
Jced by  Reduced by TN Reduced  Reduced by TSS Reduced  Reduction  Reduction Reduction TN P TSS
servation Conservation by Conservation by Capacity Capacity  Capacity Reduction  Reduction  Reduction
ge Tillage Conservation Tillage Conservation  (Ibs) (Ibs) (Ibs) Capacity Capacity Capacity
Tillage Tillage (Ibs/acre) (Ibs/acre) (Ibs/acre)
Lancaster County 144,897 131,808,836 623,829 75,187 55,655,337 535,133 69,711 76,153,499 3.24 042 461.12
Columbia County 29,919 60,470,866 169,823 16,319 28,782,186 127,092 13,600 31,688,680 1.79 0.19 446.39
York County 33,993 169,708,917 571,440 27,763 126,744,599 135,913 6,230 42,964,318 0.95 0.04 299.08
::z‘::/:“:;;m L1 doce not Lebanon County 21,314 13,718,001 135,201 8,958 4,936,970 151,042 12,356 8,781,031 3.14 0.26 182.72
Total 375,384 505,444,636 1,400,329 120,742 165,276,712 949,180 101,897 159,587,527 2.28 0.23 347.33

make any representations and
warranties with respect to the
suitability of and/or conclusions
drawn from the usage and/or
interpretation of the provided

[ ) 6
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We propose four main sections in the RS methodology

Step 3 -

Implementing a Step 4 - Analyzing

Step 1 - Selecting a Step 2 - Designing a

model survey T and reporting results

The developed methodology (to be presented to the AgWG in 2025) will detail guidelines
and requirements for implementing and verifying a remote sensing-based conservation
tillage BMP survey



Sampling approach — what is our base unit and how does that impact aggregation? Rﬁ@g@

A fields | The random sampling approach
ﬁu, may create sampling windows
O that cross multiple field

o - boundaries. How do we
P A s

aggregate this data to develop
the best estimates of county-

| / wide conservation tillage
implementation?

d ) r“ : Single-field
. ' /| sample window

N0 500 1,000 Feet
AI_|_1_1_I

Examples of single-field and multi-field sampling windows that
may be created via random sampling



Sampling approaches

How does the selected method impact verification? Relate to model
training? Align with CBP reporting standards? Impact sampling design?

N

RESOLVE
HYDRO

Method 1 (by field)

ldentify j sub-fields within a
sample window

-\ @

Aggregate reflectance data
per sub-field (we will have 1 R
per sub-field)

&

Apply model to aggregated
data (i.e., to each R)

8\

Compute county tillage

Y subfields of class i

ercentages ————X
P g > subfields

Method 2 (by field)

Identify j sub-fields within a sample
window

Apply model to every (eligible) pixel
in window (i.e., predict tillage
classification for each pixel)

Average the estimated classification
throughout the entire window to
compute 1 estimate per sub-field

Compute county tillage
Y subfields of Class_i

ercentages
P 8 Y subfields

Method 3 (by window)

Apply model to every (eligible) pixel
in window (i.e., predict tillage
classification for each pixel)

Average the estimated classification
throughout the entire window to
compute 1 estimate per window

Compute county tillage percentages
Y windows of class i

Y. windows

Method 4 (by window)

Aggregate reflectance data
per window (we will have 1 R
per window)

Apply model to aggregated
data (i.e., to each R)

Compute county tillage

Y windows of class i

rcen
percentages Y. windows

Method 5 (by area)

Apply model to every (eligible)
pixel in window (i.e., predict
tillage classification for each

pixel)

»

Compute county tillage
Y pixels of class i

> pixels

percentages

)
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Countywide Field Segmentation Using Computer Vision RESO@
HYDRO

Segmentation will be used to assign field observations to discrete locations in space

10
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