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Background

» There are currently several fairly advanced
phenology-related datasetfs.

» But infegration is currently lacking.

» SO the APIS project is developing tools for more
synthesis.
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e.g., PhenoCam Observations

Integrating Multiscale Seasonal Data for

Resource Management

“canopy scale”

Workshop on Phenology at Scales from Individual Plants to Satellite

Pixels; Cambridge, Massachusetts, 21-23 June 2016

Eos, 98, https://doi.org/10.1029/2017EO065709. In situ
.8, USA-NPN
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“Real-time phenological monitoring can contribute to
improved management of ecological systems in the face
of increasing climate variability and change.”



Today'’s tutorial

‘pixel scale”

Camera

e.g., PhenoCam

“canopy scale”

In situ
e.8., USA-NPN

“organism scale”
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Use case |

using Nature's Notebook to record
blooming dates

using the USA NPN's visualization tool to
associated field data with gridded
products

using r code to allow machine services to
the USA NPN data and provide more
customization and automation o the
user's analysis

‘pixel scale”

Camera
e.g., PhenoCam

“canopy scale”

In situ
e.8., USA-NPN

“organism scale”




USA-NPN Mission

CELEBRATING 10 YEARS

& NATURE'S NOTEBOOKX

Collect « Store « Share
Phenology dafa and information

Advance Science
Inform Decisions
Communicate & Connect




> 13,000 active observers
> 11,000 active sites
~ 15 million records

> 60 publications

68 data products

< 2,500
10,000

50,000
100,000

! 800,000
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I Nature's Notebook

My Sites

Add a new site

Add a Public Site

Add plant observation




Start at www.usanpn.org

Select “Visualization Tool” from the

dropdown menu

USA-NPN Home ;| Nature's Notebook Home | Help SEARCH

Natlonal Phenology Network

ABOUT US PARTNER PUBLICATIONS NEWS AND EVENTS

me » Visualization Tool

Explore Data

Observational Data

Models and Maps

Visualization Tool

GO TO VISUALIZATION TOOL

Data Quality



http://www.usanpn.org/
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Visualizations
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Phenology Maps

Map Satellite
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Select Gridded Layer

Category

Spring Indices, Historical Annua v
Layer

First Leaf ac v
Year

2018 v
Opacity
0 100

This layer is an annual representation of the days of year that the
requirements for the first leaf Spring Index were met for Red
Rothomagensis lilac, available from 1981 to last year, calculated
using PRISM Tmin and Tmax data. The Extended Spring Indices are
models that predict the "start of spring" (timing of leaf out or bloom) at
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Phenology Maps

Map

w

Category

Layer

acrizhea Year

Opacity

Mexico Jan 4

Mexxo City
.

May 1 Sep 1

Need to hit + to get to
further filters below

Then, select “Plot
Data”




Phenology Maps

Phenology Maps

Muiltiple Observations Reported at this Locatior Red rothomagensis lilac

Satellite

PPN_9180003
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Go to r package demo...

(r code provided to meeting participants)

- Eassily integrate NPN ground-based observation records and
phenometrics into analyses using robust, and fully customizable
search parameters.

- Stfream incoming data results directly to file for easier management
or large data sefs.

- Direct integration between raster data products, including remote
sensing variables, and NPN ground-based observation data



Use case 2

» Brief overview of the Phenocam Network ‘pixel scale”
» Tutorial on the PhenoSynth r-shiny app to e _—
view and analyze coincident phenocam e, PhenoCam
and MODIS time series data. “canopy scale”

Insitu |
e.8., USA-NPN

p h e n 0 JY “organism scale”
7‘;;3,‘/\:, . .
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http://rpubs.com/katharynduffy/phenoSynthTraining
http://rpubs.com/katharynduffy/phenoSynthTraining

The Phenocam Network
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A network for over 400 near-surface remote sensing cameras acquiring hyper-temporal resolution



Go fo phenosynth demao...

http://[phenocam.nau.edu/phenosynth/

A


http://phenocam.nau.edu/phenosynth/

Plot Data

Site Analyzer

Back to Site Explorer Phe[‘los)‘ nth Plots

¥ Ses PhenoCam Field of View (FOV)
—— G loass fit

Show aite PhenaCam Image ’ 505 (10%)

S0OS {25%)

505 {50%)

EQS (50%)

EOS (25%)

EDS (10%:)

Sslect Landoover Pixets (500m 1_px_NDVI_250m

resolution) _px_| .
2_px_NDVI_250m

¥ Select MODIS NOVI Pixels (260m g ¥ 3_px_NDVI_250m
rasclution)

Show ROI on PhanoCam image

Plot Data

Kellogg Biological
Station, Michigan; Corn

o~

Lat: 42.398211765156
Lng: ~85.3803834691644
Vegetation Cover Agreement
B ROLMatch
No-Match

Site Analyzer

Back to Site Explorer
¥ See PhenoCam Fieid of View (FOV)
‘. Toogks FOV!
—— Gec loess fit p % i)
SOS (10%)
S0S (25%)
SOS (50%)
H EOQS (50%) Show site PhenoCam Image
= EOS (25%)
EOS (10%) Show ROl on PhenoCam Image
1_px_NDVI_250m
Jun 2013, 0.34623) (e 2_px_NODV1_250m
) 3_px_NDVI_250m
Select Landcover Pixals (500m
resolution)

¥ Selact MODIS NDVI Pixels (250m
resoiution)

Plot Data

Kamuela (Parker Ranch),
Hawaii; tropical grassland

Lat: 20,0212552067534
Lng: -155.67€825516301

Vegetation Cover Agr

B ROI-Match
No-Match

USOA, USGS, AEX, GeoEye, Getmapping, Aerognd, IGN, IGP, UPR-EGF, and the GIS User Community




Contacts:

'NPN package
Lee Marsh
lee@usanpn.org

Phenosynth
Katharyn Duffy Woods
kdw?223@nau.edu

and
Kyle Enns
kenns@usgs.gov

Jeff Morisette, jeffrey morisette@ios.doi.gov, 270-787-0008.
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