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Motivation
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Fig. 2. Seasonal CO, cycles observed by aircraft in 1958 to 1961 and 2009 to
2011. Seasonal cycles of CO, at 500 mb in the upper row (A) and 700 mb in the
lower row (B) for each latitude band with aircraft data in both periods. Curves show
the seasonal cycles fit to the data, with uncertainties indicated by shaded areas.

o

CO, amplitude (ppm)
)

[#+]

1958-63
Amplitudes of the seasonal cycle of CO, for all locations with data available in both 6t
periods (C). The IGY aircraft data cover the period 1958 to 1961; the early BRW and
MLO data cover 1961 to 1963 and 1958 to 1963. Uncertainties (55) are shown by 4r
the shaded areas for 500 mb data and by error bars for 700 mb and BRW in 2009 ' ' ' ' ' ' '
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to 2011. Uncertainties for BRW in 1961 to 1963 and MLO in both periods are Latitude (N)

smaller than the symbol sizes.

Graven et al, 2013, Science; .... but, see Gray et al., 2014, Nature




Changes in Greenness,
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rends in
rowing
Season
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Project Goals

Why use AVHRR (or even MODIS) when
you can use Landsat?
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Part 1: Trends in Peak Summer NDV/I

Are there trends in Landsat NDVI over Boreal Canada?
If so, what is nature, magnitude, and drivers behind trends?

 Two possibilities:
1. Actual changes on the ground, including role of disturbance?

2. Artifacts in data? Py
* Changes in ST
sensor-sun by R
geometry iy B
* Subtle differences in ', : ., e 5"
calibration of TM5 I AVHRR NDVI Trends
vs. ETM? B Less than -0.003 |~ ]« i

[ ]-0.0001 to -0.003
[ T Insignificant

e Analysis at 16 Sites | 010005

[ Greater than 0.003

Figure from: Sulla-Menashe et al., in revision, Remote Sensing of Environment



Methods: Creating a
28-year Landsat Time
Series

1. Atmospheric correction &
cloud screening (LEDAPS,
FMASK)

2. CLFDB and YATSM for

disturbance

3.  Maximum NDVI value
composite for peak summer
“sreenness” (following

Goetz et al., and others)

R: SWIR, G: NIR, B: Red
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Results: Effects of Red Band Bias

= TM5 + ETM TMS5 Only
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Sulla-Menashe et al., in revision, Remote Sensing of Environment



VI Trend (AVI/year)
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Results: Disturbance

Insignificant NDVI ™ Significant NDVI

Insignificant NBR ®  Significant NBR

Disturbance prior
to or during first

5 years of time
series.

Increasing or
“Greening” Trends

Decreasing or
“Browning” Trends

Disturbance
during last 12
years of time
series.

I
Disturbed 1970-1989

Disturbed 1990-2011
14



Part 2: Trends in Growing S
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LTM Spring Onset (DOY)

Elevation (meters)

2011 Spring Onset Anomaly (Days)
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Algorithm Assessment

SOS Anomaly from Landsat vs In-Situ SOS Anomalies SOS Anomaly from Landsat vs In-Situ SOS Anomalies
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Comparison w/MODIS

Average Landsat SOS (DQY)

200

180

160

140

120

100

80

Mean Annual Temp

Average MODIS SOS (DOY)

be B [-5,0)
o> m [0,5)
-7 ey O [5,10)
P or S ’

. v, O [10,15)
o ° = [15,20)

e B [20,25]

I I I I I I
80 100 120 140 160 180

18



Mean SOS vs AGDD, EQOS vs Latitude
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Eastern Temperate Forests
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Eastern Temperate Forests
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1982-2013 Trend in AGDD for DOY 91-150 (GDD/yr)
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Questions?



