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DOCUMENTING OVERBANK 
SEDIMENTATION RATES 

(a) Indirect 
(b) Direct
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Direct Methods 

(a) Traps or mats 
(b) Fallout radionuclides





Using Fallout Radionuclides for  
Estimating Overbank Sedimentation 
Rates and Dating Recent Sediments















Mean annual
Accretion rate
= ca. 0.5 cm year -1





THE FLOODPLAIN OF THE TISTA RIVER
HIMALAYA FOOTHILLS  



OVERBANK SEDIMENTATION RATES ESTIMATED
USING FALLOUT RADIONUCLIDE MEASUREMENTS

BY OTHER INVESTIGATIONS

Walling & He (1999)
Ormerod (1998)
Cambell et al. (1982)
Froehlich & Walling (1994)
Vaithiyanathan et al. (1988)
Saxena et al. (2002)
Allison et al. (1998)
Goodbred & Kuehl (1998)
Calhoun & Fletcher (1999)
Terry et al. (2002)
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FLOODPLAIN SEDIMENTS 
AS ARCHIVES









PHOSPHORUS STORAGE ON THE FLOODPLAINS
OF BRITISH RIVERS

1   River Vyrnwy near Llanymynech
2   River Severn near Atcham 
3   River Wye near Preston on Wye
4   River Usk near Usk
5   River Teme near Broadwas
6   River Torridge near Great Torrington
7   River Taw near Barnstaple
8   River Exe near Stoke Canon
9   River Culm near Silverton
10 River Start near Slapton
11 River Tone near Bradford on Tone
12 Bristol Avon near Langley Burrell
13 River Thames near Dorchester
14 Warwickshire Avon near Pershore
15 River Axe near Colyton
16 Dorset Stour near Shillingstone
17 River Rother near Fittleworth
18 River Arun near Billingshurst
19 River Adur near Partridge Green 
20 River Medway near Penshurst

River and location
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10

Increase in total-P content
of deposited sediment

1950-1992 (%)
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SEDIMENT
SOURCE FINGERPRINTING

Sediment
Properties

Source Material
Properties

Composite Fingerprints
Multicomponent Mixing Model
Particle size effects (Selectivity)



Fingerprint Properties 
e.g. Geochemistry, mineral 
magnetics, radionuclides, isotopes 

Source Discrimination 
Statistical tests e.g. MDF 

Source Apportionment  
Mixing models, Uncertainty
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The Provenance of Suspended Sediment in the Upper and 
Middle Hampshire Avon Catchment

R. Avon at Amesbury
R. Wylye at South Newton
R. Nadder at Wilton
R. Avon at Fordingbridge







CONCLUSIONS

• Sediment monitoring
• Looking inside the black box



Thank You







USE OF THE KRUSKAL-WALLIS TEST TO ASSESS THE ABILITY OF EACH
TRACER PROPERTY TO DISCRIMINATE BETWEEN SURFACE (c. TOP 2 CM)
SOIL FROM WOODLAND, UNCULTIVATED AND CULTIVATED AREAS AND

CHANNEL BANK MATERIAL FROM THE OUSE AND WHARFE BASINS
 

 
Tracer property H value* P value 
 
 
137Cs (mBq g-1) 28.66 0.001† 
226Ra (mBq g-1) 17.20 0.001† 
Unsupported 210Pb (mBq g-1) 18.62 0.001† 
N (%) 56.50 0.001† 
C (%) 52.22 0.001† 
Total P (µg g-1) 16.57 0.001† 
Inorganic P (µg g-1) 12.04 0.007† 
Organic P (µg g-1) 23.41 0.001† 
χlf (µm3 kg-1) 24.56 0.001† 
χfd (nm3 kg-1) 20.70 0.001† 
SIRM (mAm2 kg-1) 24.22 0.001† 
Al (µg g-1) 9.73 0.021† 
Ca (µg g-1) 6.62 0.086 
Cr (µg g-1) 10.60 0.014† 
Cu (µg g-1) 2.64 0.451 
Fe (µg g-1) 17.03 0.001† 
K (µg g-1) 12.19 0.007† 
Mg (µg g-1) 11.67 0.009† 
Mn (µg g-1) 21.16 0.001† 
Na (µg g-1) 5.87 0.119 
Ni (µg g-1) 22.10 0.001† 
Pb (µg g-1) 3.52 0.319 
Sr (µg g-1) 7.84 0.048† 
Zn (µg g-1) 13.84 0.003† 
 
* Critical H value = 7.82 
† Significant at p = 0.05 
 



Tracer property Cumulative % 
samples classified 

correctly

N 51.90

Total P 74.29

Sr 77.94

Ni 82.35

Zn 83.82
226Ra 83.82
137Cs 88.24

Unsupported 210Pb 88.24

Fe 92.65

Al 94.12

USE OF STEPWISE DISCRIMINANT FUNCTION ANALYSIS TO
IDENTIFY WHICH COMBINATION OF TRACER PROPERTIES PROVIDES

THE BEST COMPOSITE FINGERPRINT FOR DISCRIMINATING
SOURCE TYPES WITHIN THE OUSE AND WHARFE BASINS
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