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Wouldn't it be nice to have a
predicable image data stream, with
user defined date, no seams, over
a wide-area, suitable for mapping

and monitoring activities?

Further, we also want change
capture possible on a bi-weekly
basis.
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9,970,610 km?

= 60 % heterogeneous
coverage of forests, lakes
and wetlands

= 40 % forested

Importance: economic,
social, environmental
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THE FORESTED AREA OF CANADA
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Landsat image opportunities

Address clouds, shadows, short growing season, phenology

differences
 Fusion of Landsat and MODIS

e Maintain spatial detail from Landsat, create

temporal density from MODIS
— STARFM (Gao et al, TGARS)
— STAARCH (Hilker et al, RSE)

 Image compositing (Landsat and MODIS)
— Hansen (Congo), Roy (USA)

May

June

July

August

September

Mode 2: forward and constrained by temporal change

Landsat
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Maintaining spatial resolution

185 kl I l 590000 594000 598000 602000 606000 610000 614000 618000

500080 594000 598000 602000 606000 610000 614000 618000 > o
w0
=

o w

[=]

o

T 38

5 8

o .;

o

[=]

=]

- [=]

~ [=]

w [=]
©
o
M~

(=3 [Tr]

=

S o

~ o

g
o

= 5

o

e o

5 8
o
o

g B

[=]

>

8 8
w0
(-]

g 8

3

2 o

3 g
o~
(=]

s |

o

(=]

(=23

2 As
]

g <8

=4 w

(-]

3 s £ F L 2 . { g A 4 . X R L
[ 1 | 0 1 1 . 1
590000 594000 598000 602000 606000 610000 614000 618000 ® 590000 594000 598000 602000 606000 610000 614000 618000
0 2.5 5 10 0 25 5 10
s Kilometers o s Kilometers

Landsat STABEM

Hilker, T., Wulder, M.A., Coops, N.C., Seitz, N., White, J.C., Gao, F., Masek, J., & Stenhouse, G.B. (2009).
Generation of dense time series synthetic Landsat data through data blending with MODIS using the spatial and temporal adaptive

reflectance fusion model (STARFM). Remote Sensing of Environment. Vol. 113, No. 9. pp. 1988-1999.

05714000

5710000 _

5706000 _

o
o
=3
N
o
~
w

5698000

5694000

5690000

5686000



Current working area (16 p/r) and
Annual Change from STAARCH
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16-Dalily change from STAARCH
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Change Attribution

— approaches have been developed to:

. find change (as with standard procedures or
STAARCH)
. label changes

— 1. using spatial information;
— 2. using image fusion
— result is detection and labelling (e.g., well site, cut
block, road) of changes in an increasingly automated
fashion
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Quantitative Edge Development

« Edges inform on habitat characteristics
o Consistent and guantitative development desired

« (Can use edge detection and integration with land cover
products to:
— Produce edges and edge strength (Wombling)
— Generate class transitions (classes on either side of edge)
— Combine edges, strength, and transitions



Classified image data;
Tasseled Cap Wetness (based on image spectral values);
Wombled edges (brightness relates strength);

Class transitions at edge locations and combine with model input, describe outputs /
trends



Conclusions

Seamless, high temporal resolution, non-scene
based, mosaic, products are possible

Sensor data with high temporal- and spatial-
resolutions can be integrated

Frequent change products can be generated

Additional information products can in-turn be
generated

Be sensitive to dates.
Consider definitions

Time series — need to consider persistence of
change (for attribution)



Thank you

Contact Information:
Mike Wulder

mike.wulder@pfc.cfs.nrcan.gc.ca
http://cfs.nrcan.gc.ca/subsite/wulder/
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