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The ideal charcoal stratigraphy (Rockslide Lake, BC) A problematic charcoal stratigraphy (Eleanor Lake, BC)
(a)S _-§ :
E ;\200-. _-0'08 g 150 Charcoal concentration 0.2
5% . :
g2 G i 2 z —
6 100+ | -0.04 £ $100- "
Y oo - c o -0.1>
= @ u | = = g
§ = ] L S a 50
£ 0- ~ Lo 5]
(@) f T T T T ) £
5000 4000 3000 2000 1000 0 ° 0 T
(b) =— 10+ . - 94 Charcoal accumulation rate (CHAR)

v ] s 20-year interpolation

N o
% qs 5+ § °]
e g O
O s ] ©

] ] £ 34

g | @

& o4

I T T T T 1 0
5000 4000 3000 2000 1000 0 2
Years before present
Gavin et al., Frontiers of Ecology and the Environment, 2007 Gavin, unpublished data




Analytical steps for peak identification

Analysis ste User’s choices
Interpolation interval:
a) User-specified
b) Defined by median sampling interval of raw record

1. Resample raw record to a
constant time interval

SF

2. Consider transforming series to
stabilize variance

ST

3. Smooth record to define
background trend

NF

4. Define peak series relative to
background trend

NS

5. Define threshold to identify
peaks

NS

6. Screen and remove
insignificant peaks

Type of data transform:
a) None
b) Logarithm (or other, e.g. Box-Cox)

Smoothing algorithm (many options) and window width:
a) User-defined
b) Defined by sensitivity test

Detrending method:
a) Residuals (Observed — Background)
b) Index (Observed / Background)

Threshold value:
a) User-specified
b) Define threshold as a percentile of a distribution fit to
noise-related variability
i) Determine noise distribution locally or globally
ii) Set threshold percentile

R ()

Select p-value cut-off

Higuera et al., IJWF, in press
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Peak threshold determination: Gaussian mixture models

Charcoal influx series represents a
mixture of processes that should
be apparent in the distributions of

0.06 1
2 gmi%dg; charcoal values.
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D 0.047 € 2) Signal = following fires: episodic
g e events.
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() %} . . .
2 0.02 > Signal to noise index (SNI) measures
% the distinction of the noise and signal
T 0.01 distributions. SNI can determine
suitability for peak ID.
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Contrast this method with: statistics-
of-extremes methods

1) Generalized extreme value (GEV)
distributions or Pareto distributions
2) Peak-over-threshold (POT)
methods

Fit using CLUSTER by Charles
Bouman, Perdue University.
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Peak threshold determination: Gaussian mixture models
and a sensitivity test

Upper Squaw Lake, Oregon.
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Local Thresholding:
GMM fit to moving windows: threshold is therefore fit to
“local” variability.

Ruppert Lake, Brooks Range, AK
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1. Interpolation to 15-year intervals
2. Background detrending: Difference from 500-year loess regression
3. GMM fit in 500-year moving windows

Higuera et al., PLoS One, 2008




Minimum-count test for significant differences
between two counts

Required increase
(pieces of charcoal)
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Ho: X1 and Xz are drawn
from a single Poisson
distribution.
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» Xy and Xz are counts of
samples 1 and 2
* V4 and V2 are volumes of
samples 1 and 2
* d is normally distributed

d=

* Detre, K, and C White (1970) Comparison of 2 Poisson-Distributed

Observations. Biometrics 26, 851

» Shiue, WK, and LJ Bain (1982) Experiment size and power comparisons for
two- sample Poisson tests. Journal of Applied Statistics 31, 130-134.

Peak charcoal is

What is the effect of the detrending method?
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Other uses of charcoal records:
An index of “biomass burning”
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| % from sediment charcoal data have opened the door to making landscape-scale
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e discuss methods, analytical tools, and ecological interpretation of charcoal-based
a ! paleofire records.
Composite index = mean of z-scores of box- %E :
cox transformed charcoal accumulation rates "= _
n 30 g s, 04
o A . . 330 L]
Maximum sampling resolution among sites = 20 - 310 § § 02
year (reduces influence of high-resolution sites) - Tt g o

15 14 13 12 1 10 9
age (cal. yr BP x 1000)

| REAH BAAA EAE AR RAA R hART REAY EAAH RARS |
0 200 400 600 800 10C0 1200 1400 1600 1800 2000

Marlon et al. Nature Geosciences, 2008 o




