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Outline

Sensitivity to error assumptions (“2"d order uncertainty”)

Prior parameter distributions in a Bayesian framework
Fixing source & error means & covariances at ML estimates
Covariance of source fingerprints & instrument errors
Time-variance of sources

Common implicit error assumptions
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The mixing model

Ordinary Least Squares:
p(e) = N(p=0,0%)

p(¥Y)=N(p=33_1S; Py,0%)
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Source variability

Relative source variability, sub-surface (%)
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Source variability

Relative source variability, road verges (%)
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Source variability

Relative source variability, topsoil (%)
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Instrument error
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The Bayesian statistical approach

p(s) = MYN(uS,55) [ sse JAOK

p(Y) = MVN(p, Z7e5%)

Cooper et al. 2015. High-temporal resolution fluvial sediment source fingerprinting with uncertainty:
a Bayesian approach. Earth Surf Process Landforms 40
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Sensitivity to covariance terms (S & Y)
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Sensitivity to covariance terms (S & Y)
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Time-variant vs. time-invariant sources (S)
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Time-variant vs. time-invariant sources (S)

==
1
0.5 1
1
< 0.4 1
S I T T
€ o3 4 1 o
5 1
=4 J 1
g 02 1 ®
oLl L L t
1 1
||
1
1
1
1

06

T TTII T

Subsurface Contribution
=]
©
ale

0.5 .

04

0.5 g
0.4
0.3 4

0.2 -

Road Verge Contribution

0.1 .

0.0

SSREE:||[BES,

T
2

- -

.._
1
1
" N

Model Version

17



Effect of common error assumptions

Sample randomly from sources (S)
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Effect of common error assumptions
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Conclusions

«  Mixing model error assumptions impacted significantly on
source apportionment estimates

« Omitting fingerprint covariance resulted in biased source
apportionment estimates

« Time-variant sources may account for erodability &
connectivity differences in space & time within each source

* If these played a role then omitting them biased the results

« The common source apportionment approach was prone to
edge artefacts resulting in overly skewed distributions

« Source apportionment studies should carefully consider &
justify their (implicit) mixing model error assumptions
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