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Land Surface Phenology

A Indicator of how climate change is
Impacting terrestrial ecosystems

A Driverof carbon uptake by vegetation

A Provides information on land use
A Natural vs managed systems
A Crop type discrimination
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Remote Sensing of Phenology

MODIS

Phenology at coarse resolution (500m)

EVI

EVI

50% Greenup Amplitude DOY, 2008

—_[—'__H

100 120 140 160 180

NA‘)A ﬁ‘@; {; E_;H ’I:

Land-Cover / Land-Use Change Program

Landsat

Data density too low to assess individual years
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Harmonized Landsat Sentinel (HLS)

Time-series of the Enhanced Vegetation Index 2 (EVI2)
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Multisource Land Surface Phenology-((148)

Timeseries of the Enhanced Vegetation Index 2 (EVI2)
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Multisource Land Surface Phenology-((148)

Timeseries of the Enhanced Vegetation Index 2 (EVI2)
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Multisource Land Surface Phenology-((148)

A Fit smoothing splines on an annual basis "
A Detect time-series peaks

A Determinegreenupandgreendown
periods by identifying timeseries troughs

A Identify phenology dates duringreenup

andgreendown

o LCLUE
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Timeseries of the Enhanced Vegetation Index 2 (EVI2)

Oak Ridge, TN
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Multisource Land Surface Phenology-((148)

A Fit smoothing splines on an annual basis "
A Detect timeseries peaks

A Determinegreenupand greendown
periods by identifying timeseries troughs

A Identify phenology dates duringreenup

andgreendown

s LCLUE

" Land-Cover / Land-Use Change Program

Timeseries of the Enhanced Vegetation Index 2 (EVI2)
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Multisource Land Surface Phenology-((148)
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Multisource Land Surface Phenology-((148)

PhenologicalTimingMetrics
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Preprocessing steps

A RunningFmask4.0 on Sentinel images

A Performing topographicorrection (Tan et al. 2018 RotationalCorrection)

A Additional snow screening using the normalized difference moisture index
(NDMI) (Based on Wang et al. 2015)

A Timeseries gap filling
A Fill snow observations with dormant value

A 5t percentile of EVI2 from 2018018
A Spline weight 00.5

ADIF L) FA{E GAGK 20aSNWIIGA2ya FTNRBY aGaary
A Spline weight determined by similarity between years
A Max spline weight of 0.1
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Preprocessing stepfRunningrmasikt.O

Fmask4.0

A High observation
density iscritical for
phenology

A Forsome Sentinel
Images, HLBver

predicts clouds and
shadows
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Preprocessing stepfRunningrmasikt.O
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Preprocessing steps

A RunningFmask4.0 on Sentinel images

A Performing topographicorrection (Tan et al. 2018 Rotational Correction)

A Additional snow screening using the normalized difference moisture index
(NDMI) (Based on Wang et al. 2015)

A Timeseries gap filling
A Fill snow observations with dormant value

A 5t percentile of EVI2 from 2018018
A Spline weight 00.5

ADIF L) FAfE G6AGK 20aSNBIFGAZ2Yya FTNRY aGairy
A Spline weight determined by similarity between years
A Max spline weight of 0.1
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Preprocessing stepstopographic Correction

Tan et al. 2018 Rotational

Correction

o LCLUE

Land-Cover / Land-Use Change Program
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Preprocessing steszTopographlc Correction

Tan et al. 2018 Rotational
Correction
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Preprocessing stepstopographic Correction

North facing deciduous forest . e Corrected
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Preprocessing steps

A RunningFmask4.0 on Sentinel images

A Performing topographicorrection (Tan et al. 2018 RotationalCorrection)

A Additional snow screening using the normalized difference moisture index
(NDMI) (Based on Wang et al. 2015)

A Timeseries gap filling
A Fill snow observations with dormant value

A 5% percentile of EVI2 from 2018018
A Spline weight 00.5

ADI L) FAff G6AGK 20aSNBIFGAZ2Yya FNRY Gaairy
A Spline weight determined by similarity between years
A Max spline weight of 0.1
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Preprocessing steps i Snow under canopies

Cam SC IR - Mon Mar 05 2018 140006 MS

canopies

A Mask observations wheNDMI >0.5 (Wang et al. 2015)

EVI2
015 020 025 030 035 0.40 0.45

Only applied when snow detected within 5km of pixel!
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Preprocessing stepssnow under canopies

Cam SC IR - Mon Mar 05 2018 140006 MS

canopies

A Mask observations wheNDMI >0.5 (Wang et al. 2015)

EVI2
015 020 025 030 035 0.40 0.45

o ) ..,- ._./“

o Only applied when snow detected within 5km of pixel!
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Preprocessing steps

A RunningFmask4.0 on Sentinel images

A Performing topographicorrection (Tan et al. 2018 RotationalCorrection)

A Additional snow screening using the normalized difference moisture index
(NDMI) (Based on Wang et al. 2015)

A Timeseries gap filling
A Fill snow observations with dormant value

A 5t percentile of EVI2 from 2018018
A Spline weight 00.5

ADIF L) FAfE G6AGK 20aSNBIFGAZ2Yya FTNRY aGairy
A Spline weight determined by similarity between years
A Max spline weight of 0.1
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Preprocessing stepssap f

50% Greenness increase

Month
@ Valid Obs.
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50% Greenness increase
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MSLSP Product Status

A Produced full scale results for eastern United States
A Conducted validation agains#00site years ophenoCandata

A Built computingenvironment and completed test runs on Amazon Web Services (AWS)
A Will begin full scale processing of North America in the coming weeks

A Reached out the -PAAC to discuss data distribution and documentation
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