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Summary of Research Agenda

« Develop decision tools for sustainable range management by
assessing forage quality and quantity with remote sensing-based data

* Model the capacity for forage to meet herd nutritional needs

* Estimate residual biomass needed for wildlife cover

* Evaluate multiple spectral data sources and platforms with respect to
information needs for large landscapes

* Evaluate predictive strength of vegetation indices at multiple time
points
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METHODS

Field, DEM and Image Data Collection Pre and Post-Grazing 2010-2012

* Plant biomass (green and senescent)
* Plant nitrogen content

* Plant moisture

* Topographic position

* Spectral vegetation index

* Species

* Bare Ground

Used an iterative model selection procedure for building linear

prediction models for Total Standing Crop (TSC) and nitrogen

Index Acronym Equation’
EVl Enhanced 25 % (B4-B3)

Vegetation Index [B4+(6xB3)—(7.5xB1+ D]
Simple Ratio BS
Bands/Band4 B4

MTVI1, modified

transformed 1 1.2x[1.2x(B4 — B2 ~2.5X(B3 — B2)]

NDSV, normalized B5—B3
senescent B5+ B3
NDVI B4 - B3
NormalizedDifference B4+ B3
SATVI B5-B3 87
Soil Adjusted V L5X s sl 12
Simple Ratio B7
Band 7/Band 1 Bl
SWIR-Simple Ratio B7
Band 7/Band 5 BS

RESULTS

Image Date _Positon Predicive Equation
Ju 2010 Al TSC (kg ha 1) = 7415 + (EVIx 2077) — (SWIRSR x 9776) — (Ywater x 34)
Oct 2010 1 TSC (kg ha 1) = 6720 — (SWIRSR x 5153) — (Ywater x 25) — 548

Jul 2011

Jun 2012

oct 2012

)= 6720 — (SWIR'SR x 5153) — (%water X 25)

3 TSC (kg ha™") = 6720 ~ (SWIR-SR X 5153) — (Ywater x 25)
1 TSC (kg ha) = 7987 + (SATVI X 7.8) ~ 5624 — SATVI

2 TSC (kg ha™) = 7987 + (SATVI X 7.8)

3 TSC (kg ha™) = 7987 + (SATVI X 7.8)

1 TSC (kg ha™) = 4434 — (EVI x 27) — (Ywater x 34) + (EVI® x 5.4) = 1706

2 TSC (kg ha1) = 4434 — (EVIX 27) — (%water X 34) + (EVI? x 5.4) ~ 1078 + (160 x EVI)
3 TSC (kg ha?) = 4434 — (EVI X 27) — (Swater x 34) + (EVI® x 5.4)

1 TSC (kg ha~!) = 5618 + (SATVI X 18) = (SWIR-SR X 1963) - 798

2 TSC (kg ha!) = 5618 + (SATVI x 18) ~ (SWIR-SR x 1963)

3 TSC (kg ha?) = 5616 + (SATVI X 18) — (SWIR-SR x 1963)
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Estimating forage quantity and quality using a hyperspectral imagery for
northem mixed-grass prairic



