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Welcome!

The PhenoCam Network is a cooperative continental-scale phenological observatory that uses imagery from networked digital cameras to track vegetation phenology in a diverse Tweets D@ enacam W
range of ecosystems across North America and around the World. PhenoCam was established in 2008 and currently includes of over 500 sites. The image archive includes over 30 N R 7
million pictures. Imagery and data are made publicly available in near-real time through this web page. (D The PhenoCam Ne Re
The PhenoCam Network
Data from PhenoCam can be used for phenological model validation and development, evaluation of satellite remote sensing data products, benchmarking earth system models, @PhenoCam

and studies of climate change impacts on terrestrial ecosystems. Come join @ECOSSNAU 1

For more information, please select from the menu items above.

We're seeking PhD applicants in 8 labs including

Latest PhenoCam Data Release @PhenoCam for Fall 2021.
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Please do not go online right now, there

will be sufficient time to click around the
website later
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Welcome!

. . . . . . . L Tweets @PhenoCam
The PhenoCam Network is a cooperative continental-scale phenological observatory that uses imagery from networked digital cameras to track vegetation phenology in a diverse
range of ecosystems across North America and around the World. PhenoCam was established in 2008 and currently includes of over 500 sites. The image archive includes over 30 Sy
million pictures. Imagery and data are made publicly available in near-real time through this web page. o . )

6 The PhenoCam Network

Data from PhenoCam can be used for phenological model validation and development, evaluation of satellite remote sensing data products, benchmarking earth system models, @PhenoCam

and studies of climate change impacts on terrestrial ecosystems.

Come join @EcossNAU!

For more information, please select from the menu items above.

) S We're seeking PhD applicants in 8 labs including
atest PhenoCam Data Release @PhenoCam for Fall 2021.
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 How to navigate (gallery, maps)
* How to browse sites
* How to view “greenness” (Gcc) data

* How to download provisional data
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Welcome!

The PhenoCam Network is a cooperative continental-scale phenological observatory that uses imagery from networked digital cameras to track vegetation phenology in a diverse
range of ecosystems across North America and around the World. PhenoCam was established in 2008 and currently includes of over 500 sites. The image archive includes over 30
million pictures. Imagery and data are made publicly available in near-real time through this web page.

2= The PhenoCam Network
' @PhenoCam

Data from PhenoCam can be used for phenological model validation and development, evaluation of satellite remote sensing data products, benchmarking earth system models,
and studies of climate change impacts on terrestrial ecosystems. Come join @ECOSSNAU!

For more information, please select from the menu items above.

We're seeking PhD applicants in 8 labs including

Latest PhenoCam Data Release @PhenoCam for Fall 2021.
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Click on an image to go to that site's page.
Or go to the location map to find a site geographically.
IR indicates a site where both RGB and IR images are being collected.
> indicates a site where Eddy Covariance data are being collected.
“« indicatesg _ _ are displayed.

Tvne | Qipc' (5273)

Each camera is classified into one of three classes:

i Type |- standardized protocol, site personnel are actively engaged as
— PhenoCam collaborators (maintenance, troubleshooting)

Type Il = some deviation from Type | (e.g. non-standard camera), site
personnel still involved

Type lll — some deviation from standard protocol and no active collaboration
of personnel on-site

___—ﬂ
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a site geographically.
Pand IR images are being collected.
£C indicates a site where Eddy Covariance data are being collected.
<< indicates a site where timeseries plot(s) are displayed.
mgligates site type.
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1. Click on an image
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Site Name: harvard

Location: EMS Tower, Harvard Forest, Petersham, Massachusetts
Lat: 42.5378 Lon:-72.1715 Elev(m): 340

Image Count: 145631 Start Date: 2008-04-04 Last Date: 2020-10-07

10/03 10/04 10/05 10/06
(277) (278) (279) (280)

More Info ~

10/07
(281)

Basic site information

Base Layer
@' Google Satellite
O Google Hybrid
O Google Physical
Overlays

[J mcp12q12016

=N C |

Login

Imagery ©2020 TerraMetrics | Terms of Use

A

Browse Images

ROI Timeseries:

ROI Page -DB_0001

‘
"i:The last 6 images

latest image

The exact location
with a zoomable map

All images to browse

Timeseries for the
different regions of
interest (ROI)



Site Metadata
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About Gallery Map Data = More Info ~

Site Mame: harvard

Location: EMS Tower, Harvard Forest, Petersham, Massachusetts

Lat: 425378 Lon:-72.1715 Elevim): 340

Image Count: 1455631 Start Date: 2008-04-04 Last Date: 2020-10-07
Data Releases: Data Releasewl D DataReleazev2 0

Ancillary Data: ORML MODISVIIRS Subset Too

Group: PhenaCam AMERIFLUX

Camera Description: StarDot MetCam 5C

Camera Orientation: M

Site Contacts:
Andrew Richardson <andrew DOT richardson AT nau DOT edu=>
Bill Munger <pwmunger AT seas DOT harvard DOT edu=

UTC Offset: -5

Site Type: |

Site Meteorology: True

MAT site: 5.0

MAP_site: 1250.0

MAT_daymet: 7.15

MAP_daymet: 13520

MAT_worldclim: 6.5

MAP_worldclim: 1132.0

Flux Data: True

Flux Metworks: AMERIFLIL

Flux Sitenames: L1S-Hal

dominant_species: Quercus rubra, Acer rubrum, Pinus strobus

primary_veg_type: DB

secondary_wveg_type: ER

north_america_ecoregion: 3

wwf _biome: 4

koeppen_geiger: Db

landcover_ighp: 5

site_notes:

site_acknowledgements:

The Harvard EMS site is supported is an AmeriFlux core site supported by the AmeriFlux Management Project with funding by the U5, Department of Energy’s Office of Science under Contract Mo, DE-AC02-05CH11231, and a
part of the Harvard Forest LTER site supported by the Mational Science Foundation (DEB-1237491).
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Browse images
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Site Name: harvard
Site Years: 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010 2009 2008

Year: 2020 (top)

Jan(N=992) Feb(N=914) Mar (N=1271) Apr(N=696) May (N =944) Jun(N=1123)

J -- o megsspermont

Jul (N=1109)

Aug(N=1199) Sep(N=1172) Oct(N=241)
Year: 2019 (top)
“W ' — —_——
Jan(N=831) Feb(N=892) Mar(N=961) Apr(N=951) May (N =977) Jun({N=907)

Jul (N =950) Aug{N=2948) Sep(N=911) Oct(N=615) Nov(N=857) Dec(N=982)

Year: 2018 (top)




Browse October 2018
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Site Name: harvard
Year: 2018 Month: « 10 =
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Browse October 7, 2020
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Site Name: harvard
Date: «2020/10/07 =»
Day-of-Year: 281
Number of Images: 25
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Click on timeseries for different ROls

and plant functional types
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Site Name: harvard
Location: EMS Tower, Harvard Forest, Petersham, Massachusetts
Lat: 42.5378 Lon:-72.1715 Elev(m): 340
Image Count: 145631 Start Date: 2008-04-04 Last Date: 2020-10-07
Data Release v1.0 Data Release v2.0

Data Releases:

Ancillary Data: ORNL MODIS/VIIRS Subset Tool

Site Metadata

(278)

10/05
(279)

10/06
(280)

10/07
(281)

latest image
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Login

Imagery ©2020 TerraMetrics | Terms of Use

Base Layer
@' Google Satellite
O Google Hybrid
O Google Physical
Overlays

[J mcp12q12016

Browse Images

ROI Timeseries:

ROI Page -DB_0001

ROI Page - DB_1000

-

<«

Timeseries for the
different regions of
interest (ROI)

DB = deciduous broadleaf

1000 = unique ROI
identifier
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About Gallery Map Data = Morelnfo =

Site Name: harvard

Location: EMS Tower, Harvard Forest, Petersham, Massachusetts
Lat:42.5378 Lom:-72.1715 Elev(m): 340

Image Count: 145836 Start Date: 2008-04-04 Last Date: 2020-10-13

ROI Mame: DB_1000 (Deciduous trees in foreground)

gcc (green chromatic coordinate) timeseries plot
site: harvard ROIl: DB_1000

A AR AR AN
Eimhnhuiuhing

Jan17  Jzni18 Jan1%  Jan20

J2n0% Janil Jan1l Jani12 Jznl3  Janid  Jani5  Janié
‘ @ D O, O O 0 0 0 ¥ i Levers can be moved back and forth, helps to

ProwsmnaIData Links Z200Mm in on SpeCiﬁC yearS

The data plotted above are available via the links below. This data is provisional and subject ta change. For a description of the data files see our tools page. See our fairuse palicy for citation information.

Dail

deciduous broadleaf

Provisional Data

ROl Mask List (1)
{Mask CSV file)

Mask: 1

Start Date: April 4, 2008, midnight
End Date: Dec. 31, 9999, 11:59 p.m.
Wask File: Pamwgrd_DB_1000_01.tif

Toggle Mask

Click ROl page DB -1000

DB
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Site Names: harvard

Location: EMS Tower, Harvard Forest, Petersham, Massachusetts
Lat:42.5378 Lom:-72.1715 Elev(m): 340

Image Count: 145836 Start Date: 2003-04-04 Last Date: 2020-10-13

ROl Name: DB_1000 (Deciduous trees in foreground)

gcc (green chromatic coordinate) timeseries plot

mwwwmﬁm Levers can be moved back and forth, helps to

Provisional Data Links z00m in on SpeCiﬁC yearS

The data plotted above are available via the links below. This data is provisional and subject to change. For a description of the data files see our tools page. See our fairuse policy for citation information.
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Provisional Data

Click ROl page DB -1000

DB

ROl Mask List (1)
(Mask CSV file)

Mask: 1

Start Date: April 4, 2008, midnight
End Date: Dec. 31, 9999, 11:59 p.m.
<d_DB_1000_01.tif
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Map

Data ~

ype | sites:

More Info ~

Click on an image to go to that site's page.
Or go to the location map to find a site geographically.

IR indicates a site where both RGB and IR images are being collected.
£C indicates a site where Eddy Covariance data are being collected.
<< indicates a site where timeseries plot(s) are displayed.

mgligates site type.
Click here to sea

the gallery.

Type | Sites: (523)

>

Logir

arsbrooks10
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2. Browse the Gallery
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1_ Choose a Site type Click on an image to go to that site’s page.

Or go to the location map to find a site geographically.
1= indicates a site where both RGB and IR images are being collected.
H H ipaicaies a site where Eddy Covariance data are being collected.
2 ° C h O OS e a p rI m a ry VegEtat I O n tyﬁ mdicates a site where timeseries plot(s) are displayed.
I @ m indicates site type.

3. Choose dominant species etc.

Site Filters
Sitename: Site Type: frimary Vegetation Type: Dominant Species: Currently Active: Flux Data: Group:
Search string 1 v Deciduous Broadleaf(DB) v acer Yes v Unknown W Searchstring

Selected Camera Sites : (36)

bostonu
IR |

aee
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Sitename: Site Typd Dominant Species:

Search string |

Apply
Agriculture (AG)
Deciduous Broadleaf (DB)
Evergreen Broadleaf (EB)
Evergreen Needleleaf (EN)
Deciduous Needleleaf (DN)
Grassland (GR)
Mixed Forest (MX)
Non-vegetated (NV)
Reference Panel (RF)
Shrub (SH)
Tundra (TN)
Understory (UN)
Wetland (WL)

Other/Canopy (XX)

pneno_educa

Click on animage to go to that site's page.
Or go to the location map to find 2 site geographically.
# indicates a site where both RGB and IR images are being collected.
indicates a site where Eddy Covariance data are being collected.
“. indicates a site where timeseries plot|s) are displayed.
& @ m indicates site type.

Site Filters

Currently Active: Flux Data: Group:

Unknown V. Unknown W Searchstring

Selected Camera Sites : (84)

butte

wee




3. Browse the Map
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Leaflet | Powered by Esn | DigitalGlobe, GeoEye. i-cubed, USDA, USGS, AEX Getmapping, Asrognid, IGN, IGP. swisstopo, and the GIS User Community

sndation under Grant No. CF-1065029. Any opinises, findings, conclusions or recommendations axpressed in this material are those of the author(s) and do not necessarily rellect tha views o



Phenocam locations in the lower 48
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Gcce (green chromatic coordinate) timeseries

Grey bars in gcc timeseries are gaps (no images) because of network or power outages

site: harvard ROI: DB_1000 Site Mame: harvard
Location: EMS Tower, Hzrvard Forest, Petersham, Massachusetts
05 1N Lat:42 5378 Lon=72.1715 Elevim): 340
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Site Name: harvard

Location: EMS Tower, Harvard Forest, Petersham, Massachusetts
Lat:42.5378 Lon:-72.1715 Elev(m): 340

Image Count: 145631 Start Date: 2008-04-04 Last Date: 2020-10-07

ROI Name: DB_1000 (Deciduous trees in foreground)

gcc (green chromatic coordinate) timeseries plot

site: harvard ROI: DB_1000
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Let’s zoom in to one year of data by moving both levers



Site Name: harvard

Location: EMS Tower, Harvard Forest, Petersham, Massachusetts
Lat:42.5378 Lon:-72.1715 Elev(m): 340

Image Count: 145631 Start Date: 2008-04-04 Last Date: 2020-10-07

ROl Name: DB_1000 (Deciduous trees in foreground)

gcc (green chromatic coordinate) timeseries plot

site: harvard ROI: DB_1000
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* Hover over dots to obtain exact date and gcc value

Site Name: harvard

Location: EMS Tower, Harvard Forest, Petersham, Massachusetts
Lat:42.5378 Lon:-72.1715 Elev(m): 340

Image Count: 145631 Start Date: 2008-04-04 Last Date: 2020-10-07

ROl Name: DB_1000 (Deciduous trees in foreground)

gcc (green chromatic coordinate) timeseries plot

site: harvard ROI: DB_1000
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Canopy “Greenness”

GDN

RDN +GDN +BDI‘~J

relative brightness of the green
channel, normalized against the
overall brightness of the red green
and blue channels together



* Hover over dots to obtain exact date and gcc value
e Click on individual dots to obtain the underlaying images of
that day

Site Name: harvard

Location: EMS Tower, Harvard Forest, Petersham, Massachusetts
Lat:42.5378 Lon:-72.1715 Elev(m): 340

Image Count: 145631 Start Date: 2008-04-04 Last Date: 2020-10-07

ROl Name: DB_1000 (Deciduous trees in foreground)

2cc (green chromatic coordinate) timeseries plot

site: harvard ROI: DB_1000
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Download provisional data
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About Gallery Map Data = Morelnfo = Login

Site Name: harvard

Location: EMS Tower, Harvard Forest, Petersham, Massachusetts
Lat:42.5378 Lon:-72.1715 Elev(m): 340

Image Count: 145631 Start Date: 2008-04-04 Last Date: 2020-10-07

ROl Name: DB_1000 (Deciduous trees in foreground)
gcc (green chromatic coordinate) timeseries plot

site: harvard ROIl: DB_1000
0s

M‘\ {\k{i

G

Daily gec (90th percentile)

Jan0% Jan10 Jan11l Jani12 Jani13  Jani14  Jand5S  Janié Janl17  JanlE  Janl?  Jan 20

e e e 0 i 0 e s

Pravisional Data Links

The data plotted abowve are available via the links below. This data is provisional and subject to change. For a description of the data files see our tools page. See our fairuse policy for citation information.

Provisional Data

ROI Mask List (1)
(Mask CSV file)

Mask: 1

Start Date: April 4, 2008, midnight
End Date: Dec. 31, 9999, 11:59 p.m.
Mask File: harvard_DB_1000_01.tif

Toggle Mask




» Downloads * harvard_DB_1000_provisional_datazip » provisional_data

1) : Accessing provisional data

—1] Mame v Type Com .. . .
(preliminary data, processed and updated daily but not checked daily by staff)
data_record_1 File folder
data_record_2 File folder
dat d_3 File fold 3) ?
data_recor nerolder H .
- - _ #Transition date estimate for harvard Transition dates:
data_record_4 File folder # Relating “greenness” to budburst and peak color
data_record_5 File folder #5Site: harvard
modis_time_series File folder #VegType: DB
Fair-use_Statement.pdf Adobe Acrobat Document #ROI ID Number: 1000
#A4 ti iod: 3d
|=| Provisional_data_README.txt Text Document g_greg_a 1on perio Y &
#Year min: 2008 Q
#Year max: 2019 c 50%
# Final Processing Date: 2020-01-20 GCJ o
#Final Processing Time: 18:00:51 E 22%
#5pline RMSE goo_mean: 0.00333 G 10%
#5pline RMSE gcc 50: 0.00315
# 5pline RMSE gco_75: 0.00357
#Spline RMSE gce_90: 0.00434 Day of Year
2) Downloads » harvard_DBE_1000_provisional_data.zip » provisional_data » data_record_5 #
" site - |veg_type |~|roi_id |~ direction |~ |gcc_value | T |transition_10 |-¥|transition_25 |- transition_50 |~ tr
MName v Type Compress  |harvard DB 1000 rising goc 90 5/4/2019 5/11/2019 5/18/2019
harvard DB 1000 rising gee 75 5/5/2013 5/11/2019 5/18/2019
!ﬁ harvard DE_1000 1day transition_dates.csv Microsoft Excel Cormnma 5. harvard DB 1000 rising gee 50 5/5/2019 5/11/2019 5/18/2019
!@ harvard_DB_1000_3day_transition_dates.csv Microsoft Excel Comma 5... |harvard :DB -I 1000 rising EECANER 5/4/2019 5/11/2013 5/18/2019
harvard DB 1000 falling gee_ 90 10/22/2019 10/18/2019 10/13,/2019
harvard DB 1000 falling gee 75 10/22/2019 10/13/2019 10/13/2019
* 1-day file is higher temporal resolution (data is reported at one-day time step, harvard _|DB 1000 falling gee 50 10/22/2019 10/15/2013 10/13/2015
statistics calculated using only the valid images of that 1-day) il D2 LTl Ly gcc_mean 10/22/2013 10/19/2019 10/14/2019

* 3-day file tends to be less noisy (data is reported at a 3-day time step
corresponding the middle day of the 3-day interval, but statistics use all valid
images across the 3-day interval)



