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Preface

Sediment transport has always been an area 
of interest for New Zealand hydrologists. 
Sediment transport affects water quantity and 
quality science, surface water and groundwater, 
and catchment or water management. 
Management of sediment transport has 
implications for habitat availability and 
viability, water quality, riparian zones, and 
flooding and sedimentation hazards. Hence, 
those interested in the science of hydrology 
and its application to the understanding 
and management of New Zealand’s water 
resources have invested in improving our 
understanding of sediment transport.

This special issue follows three previous 
special issues of the Journal of Hydrology (New 
Zealand) on sediment transport: “Bedload 
transport in gravel channels” (1987), 
“Hydraulic modelling of braided gravel-
bed rivers” (1996), and “Sediment flux, 
morphology and river management” (2011).

The increased interest in sediment transport 
and management has been demonstrated 
with joint New Zealand Hydrological 
Society, Rivers Group, Freshwater Sciences 
Society conferences in recent years. The 
interconnection of hydrology, freshwater 
science, rivers, flood risk management and 
the operational and environmental issues of 
catchments and river systems continues to be 
increasingly clear.

The prompt for this issue is the retirement 
of Murray Hicks from NIWA. Murray is well 
known to us. The short version of his career 
is that he has worked on much the same 
job (quantitative assessment of sediment 
transport processes in freshwater and coastal 
settings) since 1977, spanning several 
employers. 

The somewhat longer version is that this 
job began at the Water and Soil Division of 

the Ministry of Works and Development 
(MWD), where, under the supervision of 
George Griffiths, he learnt the trades of river 
suspended sediment and bedload sampling, 
focusing particularly on sediment-related 
hydro-power investigations in the Clutha 
catchment. In 1980, with a Fulbright 
Scholarship, he went to the University of 
California to begin his PhD, studying fluvial 
geomorphology under Luna Leopold and 
coastal processes under Doug Inman, who 
supervised his thesis study into river sand 
dispersion onto beaches from Californian 
river mouths. 

Back in New Zealand from 1985, the 
young Dr Hicks worked first with MWD, 
then DSIR, then NIWA when it was 
established in the early 1990s, on a range of 
projects including land use effects on stream 
sediment loads, a national river sediment 
gauging programme, co-writing with John 
Fenwick the NIWA suspended sediment 
monitoring manual, and co-writing with 
Pete Mason Roughness characteristics of New 
Zealand Rivers. As commercial revenue 
became more important to NIWA’s business 
from the 1990s, Murray was involved in 
sediment investigations relating to hydro-
power schemes (new and being re-consented), 
particularly in the Waikato, Clutha, and 
Waitaki catchments. Since 2000, much of 
Murray’s research has focused on braided 
rivers, first helping pioneer the use of airborne 
LiDAR to survey morphologic change in 
large braided rivers such as the Waimakariri, 
then more recently working with numerical 
simulations of braided rivers. Other relatively 
recent work has included developing national 
and regional empirical models predicting 
sediment yields, contributing to Ministry 
for the Environment studies to underpin  
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the inclusion of sediment in the National 
Policy Statement for Freshwater Management  
(NPS-FM), co-writing the National Environ-
mental Monitoring Standards for turbidity 
and suspended sediment, and assisting 
regional councils with the design of sediment 
monitoring programmes and analysing  
their datasets. 

At NIWA, for many years Murray was 
Principal Scientist in River and Coastal 
Geomorphology and managed the 
Christchurch-based Sediment Processes 
Group, then the environmental-flows focused 
Water Allocation research programme. The 
Sediment Processes Group (now led by 
Jo Hoyle, with Richard Measures, Arman 
Haddadchi and Gu Stecca) continue the work 
threads and high standards left by Murray.    

When you review your career in science, 
satisfaction can be drawn from things 
accomplished, but there are always lists of 
‘further work’ – things of topical interest that 
you would work on if you were starting your 
career now. One of Murray’s priority lists for 
future research, focusing on braided rivers, 
has been recently published (Hicks et al., 
2021). Another research list comprises topics 
relating to fine sediment as a contaminant in 
New Zealand’s stream systems, particularly in 
the context of including and managing fine 
sediment under the NPS-FM. The papers 
in this journal issue address that list and 
cover the ‘four m’s’: monitoring, modelling, 
mapping and mitigation.

Bright et al.’s paper, “Clarifying the waters: 
the use of turbidity for suspended sediment 
monitoring in New Zealand”, leads us 
through the somewhat vexed use of in-situ 
sensors to monitor turbidity as a proxy for 
suspended sediment concentration and water 
clarity and as an environmental measure in its 
own right. These applications are complicated 
by the dependence of instrument-measured 
turbidity on instrument design as well as 
on the size-grading and composition of the 

suspended material, which vary spatially and 
temporally in New Zealand streams.  

Basher et al.’s paper, “Spatial and temporal 
patterns of deposited fine sediment in the 
Motueka River catchment, New Zealand”, 
addresses another environmentally critical 
fine sediment attribute. While deposited 
fine sediment is now often monitored in 
New Zealand streams, it is monitored with 
strategies ignorant of the extent, scales and 
drivers of its spatial and temporal variability. 
Their case-example dataset of observations 
from the Motueka River catchment provides 
the first and only view of this from New 
Zealand. 

Monitoring fine sediment concentration 
and deposition everywhere is impractical; 
therefore, we are dependent on spatially 
distributed sediment generation and routing 
models in GIS frameworks to fill in the 
gaps. Parshotam’s paper, “GIS challenges in 
applying SWAT to predict national-scale 
sediment loads and concentrations in New 
Zealand”, links data requirements with New 
Zealand data availability for a (globally) 
widely used, public-domain model, noting 
some frustration with data delivery/access 
from existing systems.    

Strategic management of sediment con-
tamination requires knowledge of sediment 
sources, so that efforts to control the 
sediment supply in situ might be directed to 
where most effective. While GIS sediment 
routing models like SWAT can map predicted 
sediment sources from a downstream-looking 
viewpoint, sediment tracing provides an 
alter native/complementary upstream-looking  
perspective. The paper by Vale et al., “Deter-
mining sediment source contributions to 
overbank deposits within stopbanks in the 
Oroua River, New Zealand, using sediment 
fingerprinting”, provides a case-example 
study of how sediment tracing/fingerprinting 
methods can be used to map areas where 
erosion mitigation should be most effective 
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for a particular sediment size grade. When 
linked with the point raised in Bright et al.’s 
paper that suspended sediment effects on 
water clarity are most strongly influenced 
by clay-grade sediment, then the grainsize-
specific fingerprinting approach offers a 
means towards developing erosion mitigation 
strategies for improved water clarity, not 
necessarily reduced total sediment load.        

Mitigating sediment delivery to waterways 
can be effected either in situ, by mitigating 
erosion at source, or by intercepting sediment 
with water runoff on its pathway into/
through the stream network. The best, and 
indeed statutory-required, opportunities for 
the latter occur on construction sites (e.g., 
sub-divisions, new motorways). The paper 
by Moores and Clayton, “Performance of 
structural erosion and sediment control 
practices in the construction industry”, 
reviews how sediment loads can best be 
reduced in-channel via sediment retention 
ponds. While founded on studies at 
construction sites, it offers the challenge 
of applying the same technology at the 
catchment scale to address regional targets 
by mitigating yields of sediment from 
diffuse erosion sites unrelated to particular 
construction projects.  

We hope these papers will stimulate 
further research ideas around these four m’s 
of New Zealand’s fine sediment related issues.

Acknowledgements
This issue would not have happened with 
the input from many. The issue would not 
have happened without Murray’s leadership. 
Thank you to the authors and reviewers. 
The assistance of the Journal of Hydrology 
(New Zealand) Editor Richard Hawke and 
the editorial team of Laura Keenan and Jo 
Dickson is also gratefully acknowledged.
Richard Hawke
Murray Hicks

References
Hicks, D.M.; Baynes, E.R.C.; Measures, R.; 

Stecca, G.; Tunnicliffe, J.; Friedrich, H. 
2021: Morphodynamic research challenges 
for braided river environments: Lessons from 
the iconic case of New Zealand. Earth Surface 
Processes and Landforms 46: 188–204. DOI: 
10.1002/esp.5014



82


