
3 .  R E S U LT S  |   F i n g e r P ro  
Let’s explore all tracer selection methods and compare the 
contribution of sources obtained using the FingerPro model

Ternary plots visualise the relative contributions of multiple sources to a 
sediment mixture. Each corner represent a specific source. Parallel line 
indicates a different contribution from a specific source. Tracers present line 
patterns whose direction indicates the source it discriminates
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2.2.  TRACER COMPATIBILITY
Consistent Tracer Selection (CTS) A novel method for analysing 
consistency and unravelling multiple solutions in sediment 
Fingerprinting. CTS method explores the dataset and identifies 
multiple valid sets of tracers that effectively discriminate sources 
mathematically consistent (C-test)

The method involved a tracer-by-tracer comparison of the real 
mixture and its virtual counterpart, with differences standardized 
by the extreme ranges observed in the sources for each tracer. This 
method evaluates the residual errors of the model for each tracer
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1 .  I N T R O D U C T I O N
Sediment fingerprinting is a key tool to identify the potential sediment sources and quantify the provenance 
of sediments in catchments

• Tracers are soil properties with unique characteristics for each 
sediment source that allow discrimination between them

• Statistical tests are used to identify the tracers for each study 
case but standardised procedures for tracer selection are lacking

• Tracers should be unchanging (conservative) throughout the 
transport process

• Careful selection of tracers is crucial for obtaining accurate and 
meaningful results about sediment origin

O B J E C T I V E
Emphasize the importance of considering the information provided by each sediment 

mixture to the selection of tracers before the unmixing
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2 .  M E T H O D O LO GY  
We propose novel methods for tracer selection highlighting the importance of:

 Selecting the right tracers for each individual mixture 
 Considering the information on the sediment mixture for the selection of potential tracers
 Avoid the inclusion of tracers out of consensus or with non-conservative behavior

Range test (RT) are the most widespread methods based on initial mass conservation test, including 
the information of the sediment mixtures 

Kruskal-Wallis and Discriminant function analysis identifies the best combination of tracers that 
provide the maximum discrimination between sources, but don’t include sediment mix information

2.1.  CONSENSUS METHOD

Consensus Ranking (CR) identify conservative tracers (which are highly-ranked) and dissenting 
tracers. This approach provides mixture-specific insights into tracer behavior
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4 .  TA K E  H O M E  M E S S A G E
 Our findings highlight the importance of considering the 

information on the sediment mixture for the selection of 
potential tracers, an aspect often neglected by conventional 
methods

 The role of selecting appropriate tracers demonstrates their 
impact on the results of the unmixing model

 Include all properties as potential tracers can result in biased 
findings due to the use of tracers that are either not coherent or 
not conservative
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• The lower the residual error for a tracer, the higher the model's confidence in the 
information carried by that tracer in the mixture.

• CTS builds upon the DFA method. However, DFA focuses on a single, most 
discriminant tracer selection, CTS explores all possible tracer combinations and 
incorporates consistency criteria.

• Tracer conservation is also enforced in the resulting selections through the use of 
previous methods (RT, MP) and consensus

Conservative Index (CI) analyses individual tracers, identifying the solutions 
it supports, including the information encoded within the sediment mixture 
Index that quantify conservative behaviour, similar to range test 
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