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Overview
A) Erosion source quality
• Understand the influence of different 

erosion sources on Sediment-Related 
Water Quality (SRWQ) attributes
– Visual clarity

B) Sediment source fingerprinting
• Understand intra-storm sediment 

contributions in a nested catchment 
(Ōreti) 

• Understand sediment dynamics and 
source phasing in an instrumented study 
catchment (Haunui research catchment)
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Influence of erosion sources on sediment-related water 
quality (SRWQ) attributes 

Aims and experiment design

1. Evaluate variability in SRWQ attributes across 
different erosion sources.

2. Reclassify sources to the minimum number 
needed to adequately represent variation in 
SRWQ attributes.

3. Assess the potential influence of erosion sources 
on instream visual clarity (VC).
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A) Erosion Source quality 



Source sampling 
Manawatū & Ōreti catchments
• Sources defined spatially according 

to erosion process and geological 
parent material
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Source sampling 
Manawatū & Ōreti catchments
• Sources defined spatially according 

to erosion process and geological 
parent material
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Sample number
Sample

Erosion 
Process

Parent material
TotalŌretiManawatū

19109Al‐CBChannel bankAlluvium
8‐8Al‐SSSurficialAlluvium
55‐VO‐LDLandslideAncient volcanics
55‐VO‐SSSurficialAncient volcanics
1156GW‐LDLandslideGreywacke
1156GW‐SSSurficialGreywacke
44‐GW‐GLGullyGreywacke
1037LS‐LDLandslideLimestone
826LS‐SSSurficialLimestone
835LO‐LDLandslideLoess
945LO‐SSSurficialLoess
9‐9MS‐LDLandslideMudstone
5‐5MS‐EFEarthflowMudstone
9‐9MS‐SSSurficialMudstone
10‐10MS‐CLCliffMudstone
1046SS‐LDLandslideSandstone
1147SS‐SSSurficialSandstone
10‐10US‐GLGullyUnconsolidated
3‐3US‐SSSurficialUnconsolidated
16554111Total



Sediment related water quality (SRWQ) attributes 

Particle size attributes 
• <0.063mm, 0.063-2mm, >2mm

• PSD of <0.063mm
– Dmean-sur, D10-sur, D50-sur, D90-sur, Dmax-sur
– Dmean-vol, D10-vol, D50-vol, D90-vol, Dmax-vol

Organic matter attributes
• VSS (%), InorgSS (%), PON (%), POC (%)

Light beam attenuation coefficient 
Beam-c /beam-c* (m2/g)
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Sediment related water quality (SRWQ) attributes 
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Source reclassification
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The a priori source classifications could be reduced from 19 to 5 distinct sources to adequately represent attribute 
variability although some overlap and misclassification remained. 

Reclassified Source:  OOB = 26.1%
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58%111132542(20)Bank – alluvium

30%‐102070‐(10)Mass movement –
ancient volcs.

23%2187722(66)Mass movement –
sedimentary

15%‐8515‐‐(60)Surficial

50%50‐10‐40(11)Gully –
unconsolidated



Source-specific VC variation
How might different erosion 
sources influence instream visual 
clarity over a range of sediment 
concentrations

Different erosion sources may 
produce a large range in 
theoretical VC values

9 At lower SC
• Higher absolute VC
• Larger absolute VC range 
• 2.6 – 5.6 m

At higher SC 
• Lower absolute VC 
• Smaller absoluter VC range 
• 0.03 – 0.06 m



Source-specific VC variation
May have implications for:
• Environmental monitoring and 
reporting 
– e.g., suspended fine 

sediment attribute targets 
(NPS‐FM)

– Median visual clarity

• Expected changes to visual 
clarity following erosion 
mitigation
– Dependent on the type of 

source and erosion process 
material being mitigated
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Aims and experiment design

1. Ōreti: quantify sediment source contributions 
during significant flow events using geochemical 
sediment fingerprinting

2. Haunui (Upper Tiraumea): sediment dynamics in 
a small catchment ‐ contrast seasonal (monthly) 
contributions with high flow events
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B) Source contributions from sediment 
fingerprinting

Source: Gaspar et al., 2019



Ōreti catchment source sampling
• Total n source samples = 104



Ōreti storm event sampling
3  Storm events - 4 stations 

1.   February 2020 flood event
• Major flood event 
• Peaked over >1000 cumecs
• Significant flooding across the region

2.   September 2020 flood event
• Peaked at ~150 cumecs

3.   July 2022 flood event
• Smaller event <140 cumecs
• Different rain distribution pattern 

compared with previous events



Ōreti storm event sampling
• Nested event sampling – 4 stations 
• Collected bulk 20 L grab samples
• Phased hydrograph sampling for multiple sites



Haunui research catchment
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Aim: better link land-
based erosion processes 
to instream sediment 
load & quality



Haunui research catchment
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Aim: better link land-
based erosion processes 
to instream sediment 
load & quality



Haunui research catchment
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Sediment sources

• Channel bank, Earthflow, Mudstone/cliff, 
Shallow Landslides, Surficial, Farm tracks

Earthflow



Haunui research catchment
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Sediment samples

• Monthly time-integrated sediment samples

• Bed sediment samples

• SSC samples from storm events 

Ear
thfl
ow
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To be completed soon…


