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Forecasting regional-to-continental scale
Phenology “is perhaps the simplest process in responses of ecosystem processes, and
which to track changes in the ecology of associated services, to future climate change

species in response to climate change” (Parry represents a “grand challenge” for ecology
et al., 2007) (Clark et al 2001, Moorcroft et al 2006)
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The PhenoCam Network
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Commercial webcam mounted on tower
— North Facing, 15° below horiz. (@core sites)
— Landscape integration & Individual crowns
— Images recorded between 12-2pm daily

— Provides a permanent visual record



Harvard Forest, late Ap
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Harvard Forest, late June




Harvard Forest, mid-August




Harvard Forest, mid-October
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Not Just Seasonal Variation....

Harvard Forest - April 20, 2012 Boston Common - April 20, 2012




60 “core” sites + 75 “affiliate” cameras covering most
ecoregions of North America (incl. AK & HI)
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Extracting Phenology Data From Webcam Images
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Phenocam Processing: Selecting RO

Sky, shadow, foreground, background, conifer, broadleaf...

Different ROI’s have different VI's values and levels of noise
Selecting representative ROl in foreqground improves S/N




* MODISEVI

Vegetation Index

— first budburst
last budburst
50% leaves

-—-- first 50% leaf color
last 50% leaf color
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13 PhenoCam
sites used for
MEaSUREs
product

assessment




PhenoCam and MEaSUREs

MEASURES Phenology DOY

MEASURES Phenology DOY
220 240 260 280 300

200

Greenup Onset

acadia
arbutuslake
bartlett
bartlettir
boundarywaters
dollysods
groundhog
harvard
mammothcave
queens
smokylook
umichbiological
upperbuffalo
2005

BREROOKkBRIOX+ DO

o" 4
2008”7
2000
-°2010 s

R2=0.19
RMSE = 20.

60 80 100 120 140 160
PhenoCam DOY

Senescence Onset

R2=0.01
RMSE = 21.3

240 260 280 300

PhenoCam DOY

140 160

MEASURES Phenology DOY
120

260 280 300

MEASURES Phenology DOY

240

Greenup Middle

RMSE = 15.5

120 140
PhenoCam DOY

Senescence Middle

160 180

1R?=10.21

RMSE = 13.0

260 280
PhenoCam DOY

180

MEASURES Phenology DOY
140 160

280 300 320 340 360

MEASURES Phenology DOY

260

Greenup End

X

RMSE=17.4

140 160 180 200
PhenoCam DOY

Senescence End

100 120

220

R2=0.31 .
|RMSE =19.0

&
= & S
y

5074

QBVO R
o ae
*

[ R
e
e

%

280 300 320 340
PhenoCam DOY




PhenoCam and MODIS
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MODIS and MEaSUREs
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Conclusions

* Good correspondence
between PhenoCam and
MEaSUREs phenology start
of spring metrics

* End of senescence dates
also well correlated, but
start and middle much
poorer

e RMSE around 2 weeks
e Scale is the issue




Landsat Phenology: Eli Melaas (BU)

*  Removed Obs.
Other Obs.

@ Spring Obs.

@ Autumn Obs.
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MC uncertainty (Steve Klosterman)

1. Approximate
parameter covariance
matrix using output
from parameter
estimation routine

2. Generate random
parameter samples
using mean and
covariance

3. Evaluate phenology
dates from each
parameter sample
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