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...and what the talk is about:

e Status report on reconstructing the history of
Canada’s forests using Landsat

* Implications:
— Change:

e Disturbance (nature of change?)
e Recovery / regeneration (what comes back?)

— Attributes:

e Land cover, structure (ht, vol, ...), species



Anirhation In live version
To access, click:
https://twitter.com/mikewulder/status/6094 10552029184

Annual proxy composites
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Compositing approach: Annual BAP
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Compositing approach: Proxy BAP
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Image compositing process

1. Annual BAP composites

Data gap




Image compositing process

2. Noise detection

Data gap




Image compositing process

3. Annual proxy composites




Imagery and products
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INPUT DATA -
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e Surface reflectance bands

* Clouds/shadow screening
* Metrics for scoring >400 TB w0
* Water masks o
Yea

Images actually used

e Data masks
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White & Wulder 2014. The Landsat observation record of Canada: 1972—
2012. Canadian Journal of Remote Sensing. 39(4): 455-467. LINK.


https://www.researchgate.net/publication/260163311_The_Landsat_observation_record_of_Canada_19722012
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New Brunswick
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Manitoba
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British Columbia
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Change detection outputs
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Hierarchy of change

Forested ecosystems

No changes

Changes

Stand replacing
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Types
(e.g. fire, harvesting)

Types
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Type characterization
(e.g. paved or unpaved road)

Type characterization
(e.g. burn severity level)
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Change attribution

Descriptive Metrics

Geometry

* Area

*  Perimeter

¢ Compactness

* Shape index

* Fractal dimension

Spectral ‘

* Average spectral value pre-change
Average spectral value post-change
Standard deviation value post-chan
Average pixel series value b4, b5,

Standard deviation of pixel series v
Range of pixel series values b4, b5,

Trend analysis ‘

* Duration

* Average change magnitude vari
* Pre-change magnitude variation
* Pre-change duration

* Pre-change evolution rate NBR
* Post-change magnitude variation NBR
* Post-change duration

= ' * Post-change evolution rate NBR
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Preliminary validation results (SK)

What is the accuracy of the change detection (change/no change)?

91.06% (12.09%)

Is the change detected in the correct year?

85% to correct years

11%: +1 Year
1.8%: -1 Year

98.4% are labelled to within £ 1 year
of their actual change year

Samples (%)

Changes detected before Changes detacted after

Date labelling error (years)



Preliminary validation results (SK)

Are the change events assigned to the correct change type (Object-

level)?

91.60% (£2.1%)

Do the change events accurately estimate the area of change?

98.0 % (+1.1%)

Methods after: Olofsson, P., Foody, G. M., Herold, M., Stehman, S. V., Woodcock, C. E. and Wulder, M. A.
(2014). Good Practices for Assessing Accuracy and Estimating Area of Land Change. Remote Sensing of
Environment. 148:42-57. LINK


https://www.researchgate.net/publication/260138121_Good_Practices_for_Assessing_Accuracy_and_Estimating_Area_of_Land_Change

Change detection outputs

Post-change evolution
rate
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Post-change
evolution rate
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(Spectral) Forest recovery

R. Frazier, UBC



Thoughts on recovery

* Terminology * Latency required?
— What is it? — Return to previous
— What do we want to know? condition
— Demonstration of regen
* Process, not a state * Satellite record
— 30to 40 yrs
. * Plus, need a window prior
* Perspectives: to end date
— Ecological — Vegetation return, re-
— Silvicultural establishment

— Spectral  Chronosequence



Current work

* Tree species modelling

— Spatial pattern analyses
indicated that the BAP had
little impact on species
composition and
configuration

e Land cover

 Biomass, volume, ht

— Imputation using |idar-p|ot5 Thompson, S.D., Nelson, T.A., White, J.C., Wulder, M.A.

(2015). Mapping dominant tree species over large forested
areas using Landsat best-available-pixel image composites.

¢ I NCO rpO I‘ate L8, 52 Canadian Journal of Remote Sensing. In press (May 2015)
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