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The abstracts presented here are from a range of outputs from postgraduate students of the School. 
These outputs vary considerably in scope, length and quality. 

DOCTOR OF PHILOSOPHY 

The PhD is an original piece of research that is examined to the highest contemporary international 
standard. The research generally takes three or more years and usually there will be publications in 
refereed journals arising directly from the thesis. 

MASTER OF FORESTRY SCIENCE  

There are two types of Masters degree. In the first the major output is the thesis, which is a research 
project of at least one and sometimes up to two years’ duration. The thesis is expected to be of a high 
standard but the scope is often broader, and the extent of analysis and research less than that of the 
PhD. The second is by papers and report. Because of the requirements for coursework, the report is a 
smaller piece of work than the thesis and usually takes from a few months up to one year to produce. 
The report is not lodged in the UC Library database. 

MASTER OF SCIENCE (ENVR/BIOL) 

As with the MForSc, the MSc(ENVR/BIOL) has two pathways, but in all cases candidates are required 
to present a thesis. Only those candidates who are directly supervised by academic staff within the 
School of Forestry at greater than 50% supervision, have their abstracts included within this 
publication. 
 
MASTER OF GEOGRAPHICAL INFORMATION SCIENCE (MGIS) 

As with the MForSc, the MGIS has two pathways, but in all cases candidates are required to present a 
thesis. Only those candidates who are directly supervised by academic staff within the School of 
Forestry at greater than 50% supervision, have their abstracts included within this publication. 
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PHD ABSTRACTS 
 
ALZAMORA MALLEA, ROSA M. (2010) 
VALUING BREEDING TRAITS FOR APPEARANCE AND STRUCTURAL TIMBER IN RADIATA PINE 
 
The aims of this thesis were; firstly, to obtain economic values for radiate pine traits to produce 
appearance and structural lumber, and secondly to analyse the selection of efficient logs and profitable 
trees to substantiate the development of breeding objectives for solid wood quality. 
 
The thesis included three approaches to value wood attributes: hedonic models, partial regressions and 
stochastic frontiers. Hedonic models generated economic values for pruned and unpruned log traits to 
produce appearance grades. Values for small end diameter were 0.33, 0.19 and 0.10 US $/mm, and for 
form 2.6, 1.4 and 0.63 US$ for the first, second and third log respectively. The value of mean internode 
length was 0.19 US $/cm. Branch size traits were non-significant to explain the log conversion return 
(p>0.05). 
 
The economic value of log traits to product structural lumber with stiffness of 8, 10 and 12 GPa was 
estimated with a partial regression. The values were 1.1, 29.7, 0.3 and -0.4 NZ$/m! for small end 
diameter (cm), stiffness (GPa), basic density (kg/m!) and largest branch (mm) respectively. Small end 
diameter and stiffness explained 73% of the variation of log conversion return. The economic values 
for structural attributes were also derived from a Cobb Douglas stochastic frontier, resulting in 2.1 
NZ$/cm for small end diameter and 15.8 NZ$/GPa for stiffness. The change of values between 
approaches can be attributed to differences of model formulation. The stochastic frontier used 
aggregate volume of lumber with stiffness of 8 GPa or higher. The partial regression used the economic 
value of every lumber product derived from the logs, making it more sensitive to changes in wood 
quality. 
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AMARAVATHI, KIRAN KUMAR (2011)  
THE ROLE OF CRACK WILLOW IN THE WETLAND WATER BALANCE, MOUTERE REGION, NEW 
ZEALAND 
 
The Waiwhero wetland (16 ha) is one of the largest wetlands in the Rosedale Hills, 35 km north-west 
of Nelson, New Zealand. It has an extensive cover of Salix fragilis L. (crack willow) and has been 
hypothesised to be a source of groundwater recharge for the Moutere aquifers, an important local 
groundwater system. However the wetland could also be a groundwater discharge zone, because of the 
geological boundary that it straddles. The overall aim of this study was to determine the direction of 
groundwater flux of the wetland by measuring the water balance, with particular emphasis on the 
transpiration rates from the crack willow trees. 
 



!
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Morphological and physiological data were investigated as response variables in the same way as the 
first Floridian experiment.  

In addition to the physiological and morphological response data, each tree was appraised and given a 
monetary value prior to and several months after root manipulation using four different tree valuation 
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factorial combination of nitrogen and phosphorus supply, and analysed using the biochemical model 
of leaf photosynthesis described by Farquhar et al. (1980). There were significant positive linear 
relationships between the parameters, V&'()* J'(), and T+ and both foliar nitrogen (N() and phosphorus 
(P() concentration on an area basis. The study showed that the effects of nitrogen and phosphorus 
supply on photosynthesis were statistically independent and that the photosynthetic behaviour of the 
two clones was equivalent. 
 
In a similar study, gas exchange and chlorophyll fluorescence were simultaneously measured to 
determine internal transfer conductance (g') based on the “constant J method”. Transfer conductance 
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restricted to a single environment. Furthermore, a comprehensive review of the research literature 
revealed several gaps that the experimental research contained within this thesis addressed. Two of the 
research topics used the emerging technology of unpiloted aerial vehicles (UAVs). These flexible and 
reliable platforms provide a new data source that can provide ultra-high-resolution data over small to 
medium sized areas. With appropriate method development this represents a new source of critical 
information on the early stages of invasive conifer spread where detecting small plants is critical. The 
technology has delivered substantial efficiency compared to conventional ground- based 
measurements but has ushered in a new sampling challenge where the operator must decide how to 
deploy the UAV for data collection. This is particularly relevant where efficient re-use of UAV-based 
models is desirable to save model development and reference data labelling effort. The challenge of 
monitoring historic trends in invasive conifer spread was also investigated through analysis of the 
Landsat archive. No previous research had addressed this topic although automated methods 
developed for other applications had considerable promise. Single-date analysis can only provide 
information on the current distribution of invasive conifers and so the impacts of historical policy and 
management activities remain anecdotal without considering the temporal dimension.  

Given the knowledge gaps identified in the published literature three broad research questions were 
developed and addressed through experimentation.  

1. Can ultra-high-resolution data be used to detect the presence of invasive exotic conifers prior to the 
onset of early coning in a highly vulnerable environment?  

2. Can UAV-based models of invasive conifer distribution be transferred between sites and does site 
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a precision of ±1003 micro- strain (Chapter 5). The accuracy of the splitting test was further 
investigated in Chapter 6 using a classical mechanics model. The effect of differing surface strain 
fields on the results of both the splitting test and point measurements such as strain-gauges, indicated 
that the theoretically obtainable maximum accuracy of the splitting test is approximately ±281 micro-
strains. This is similar to four evenly spaced strain-gauges. Finally, Chapter 7 reviews very-early 
selection and provides guidelines for future breeding projects where reduced cycle times are desired.  

 
DONG, VIET ANH (2019) 
UNDERSTANDING FACTORS INFLUENCING NON-INDUSTRIAL PRIVATE FOREST OWNERS’ 
DECISIONS IN PLANTING AND HARVESTING TREES: A CASE STUDY IN THAI NGUYEN 
PROVINCE, VIETNAM 

In the last few decades, the forest management system in Vietnam has switched from being centrally-
planned and has become market-oriented. Under the current management model, private ownership is 
recognised and forests and forestland are allocated to non-industrial private forest owners, who are 
one of the biggest groups of forest owners in the country. After the transformation of the management 
model, the forest cover of the country shifted from net deforestation to net reforestation. However, the 
contribution of forestland allocation to this net reforestation is still a topic of debate.  

The central argument for developing this research is that the most important aspect of forest 
management is the understanding of forest owners’ behaviour in planting and harvesting trees. This 
purpose of this research is therefore to improve the understanding of non- industrial private forest 
owners’ decisions in planting and harvesting trees by performing a case study in Thai Nguyen 
province, Vietnam.  



!

PhD Thesis Abstracts   15 

approach developed in this comprehensive study is applicable for this purpose and is easily 
generalisable to a wide range of regions or countries. !

 
DUBEY, MANOJ (2010) 
IMPROVEMENTS IN STABILITY, DURABILITY AND MECHANICAL PROPERTIES OF RADIATA 
PINE WOOD AFTER HEAT-TREATMENT IN A VEGETABLE OIL 
 
Radiata pine is a major plantation grown wood in the Southern hemisphere, but has inferior 
dimensional stability and low durability compared to other commercial species and the improvement 
of these features is the focus of this thesis. 
 
Specifically this thesis examines the dimensional stability, durability and mechanical properties of 
radiata pine after heat-treatment (160-210°C) in linseed oil. Changes in colour, micro-structure and 
chemistry with heat-treatment were studied. To optimise the treatment results, oil heat-treatment of 
wood was also carried out after thermo-mechanical compression of wood and the effect of the prior 
thermo-mechanical compression on stability, durability and mechanical properties were examined.  
 
The oil heat-
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mechanical properties due to heat-treatment. The heating oil can be re-used in subsequent treatments 
and oil uptake can be minimised by limiting the post-treatment cooling time without any significant 
effect on the dimensional stability of treated wood. 
!
 
FERRERAS MORENO, MANUEL (2021) 
COMPUTATIONAL ANALYSIS OF MOLECULAR VIBRATIONAL SPECTRA 
 
Spectroscopic measurements are a foundational tool in chemical research that quantify the interaction 
between electromagnetic radiation and quantum states of matter. The details of experimental spectra 
are fundamentally determined by the electronic structure of the system under study, which is the 
ultimate basis of all its chemical properties. The utility of a spectrum lies in being able to extract 
detailed information about the way in which nuclei and electrons are organized within the system.  

Molecular spectroscopy comprises a set of techniques for obtaining information on the electronic and 
geometric structure of molecules, both isolated and in different environments, providing information 
of the systems studied under the measurement conditions in which they have been recorded. Among 
the most widely used spectroscopic techniques we have ultraviolet-visible (UV-vis) spectroscopy, 
which interrogates transitions between electronic states of molecules; microwave spectroscopy, which 
measures the energy required to transition between different rotational quantum states; nuclear 
magnetic resonance spectroscopy, a technique used mainly in the elucidation of molecular structures, 
that is based on the absorption of electromagnetic radiation (radio frequency waves) by some atomic 
nuclei under the influence of a magnetic field; and vibrational spectroscopy, the focus of this study, 
which directly provides information on transitions between vibrational energy levels, and indirectly 
reflects the composition, structure and bonding of a system. The most common vibrational 
spectroscopic techniques are Infrared (IR) spectroscopy and Raman spectroscopy. An overview of the 
principles behind both of these techniques is provided in Appendix A.  

The vibrational spectrum is a unique and characteristic physical property of a molecule or material. 
Thus, vibrational spectra can be used as a "molecular fingerprint" in the identification of unknown 
samples by comparison with reference spectra. Some examples of this can be found in the 
characterization and identification of polymers1-3 as well as their structural and surface properties4,5. 
Also, in the field of biological and medical sciences, the uses of vibrational spectroscopy are 
widespread in the characterization of lipids, nucleic acids, proteins and peptides, in addition to 
characterizing disease in animal tissues, recognizing plants and differentiating microbial cells, among 
others.6-11 However, in recent times, new industrial and environmental applications of vibrational 
spectroscopy have been introduced. Industrial applications include the characterization of 
pharmaceutical materials for production processes,12-14 food quality analysis,14,15 identification of 
the different components of paints16, pulp and paper quality control17 and even potentially 
quantifying strain in wood.18,19 Environmental applications include air, water and soil analysis, as 
well as measurement of gases and atmospheric compositions, which is crucial for understanding global 
climate changes and astronomical observations.20-25  

However, if reference spectra are unavailable, interpretation of vibrational spectra is much harder. In 
some cases, vibrations arising from specific functional groups can be assigned using heuristic rules,26 
but in general, computational support is required to ensure vibrational spectra can be thoroughly and 
meaningfully assigned.27  

Quantum chemical software packages provide access to a range of electronic structure models that can 
be used to describe how the energy changes as a function of molecular configuration (i.e. construct 
potential energy surfaces) and consequently solve the nuclear vibrational Schrödinger equation to 
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predict vibrational spectra. A hierarchy of electronic structure models of different computational cost 
and accuracy are available, and these may be combined with a range of different models for predicting 
nuclear vibrational motion, as well, to yield overall predictions of varying accuracy and computational 
cost. A brief description of all electronic structure and nuclear vibrational models employed in this 
thesis is provided in the Methods section.  

For small molecules, very accurate predictions of vibrational spectra are possible by constructing 
potential energy surfaces at high levels of ab initio theory and using nuclear vibrational models that 
account for anharmonicity;28 the propensity of a molecule to spend more time at longer bond lengths 
to avoid the repulsive forces that are magnified upon bond compression, and also the way that 
stretching/compressing a molecule in one way makes it harder/easy to stretch/compress it in a different 
direction.  

Because benchmark results can be generated for small molecules, they provide an ideal testing ground 
for trialling approximate and less computationally intensive schemes for constructing potential energy 
surfaces and/or solving the nuclear vibrational Schrodinger equation. In the first results chapter of this 
thesis (Chapter 3), we address the problem of finding more efficient schemes for constructing potential 
energy surfaces by taking a “two-level” approach – computing the harmonic part of the potential 
energy surface that describes symmetric vibrations along normal mode coordinates at a high level of 
ab initio theory, while constructing the remainder of the potential energy surface (the anharmonic 
region) at a lower level of theory.  

The remainder of this thesis focusses on using more approximate nuclear vibrational models to 
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experimentally and confirmed computationally.41-47 Although some quantum harmonic frequency 
calculations have been performed,45 they are not accurate enough to allow experimental IR spectra to 
be fully understood or assigned. Thermal shifts in IR stretching frequencies have also been 
observed.48,49 Paradoxically, these may be easier to understand and explain than the IR frequencies 
themselves, because thermal effects can be modelled via classical molecular dynamics 
simulations.50,51 In the last results chapter (Chapter 6), we address this problem, using a classical 
molecular dynamics model to explore how changes in temperature affect O- H stretching vibrations 
and hydrogen bond lengths, and how this is coupled to and driven by changes along other vibrational 
modes of crystalline cellulose.  

 
FORBES, ADAM S (2015)  
NON-HARVEST P(*!%&#+2(+/+ PLANTATIONS FOR FOREST RESTORATION IN NEW ZEALAND 
 
New Zealand has lost ca. 71% of its former indigenous forest cover and this has contributed to the 
profound impacts, and declining trends, reported for the state of New Zealand’s indigenous 
biodiversity. Today ca. 7% of the land area is occupied by exotic plantation forest, 90% of which 
comprises Pinus radiata monocultures. Despite its exotic identity, these 
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This research shows that the sheltered conditions and long-term stability of “non- harvest” P. radiata 
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consistent with bending of the glycosidic bond. Bending tests showed that the band at around 6286 
cm01 
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from redeveloped properties were more likely to remove and/or plant trees, while residents from non- 
redeveloped properties were more likely to retain existing trees. A principal component analysis (PCA) 
was used to explore resident attitudes towards tree management. The results of the PCA show that 
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North Bend, South Bend and Block in the Bight. The tensions were compared by use of a two-way 
analysis of variance, which indicated configuration and choker length were significant variables in 
some but not all of the dynamic load tests. Results also showed that some configurations performed 
better than others in minimizing the shock loads due to dropping into full suspension, impact with 
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total of 17 cutovers were measured across six regions of New Zealand, totalling 185 plots. Plot results 
for volumes of woody residues >25 mm in diameter ranged from 0 to 580 m!/ha, with a median of 88 
m!/ha. Of the 88 m!/ha, 7 m!/ha was older material (‘dead’), the remainder fresh from the harvest 
(‘sound’). When considering a minimum piece size that might be feasible to extract from the cutover 
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slopes steeper than 15-20°, whether on natural ground or engineered fill which give a measurable target 
for future operations. There was a strong preference for site-specific management of residues, rather 
than ‘one-size-fits-all’ approaches. An example of this philosophy lies in the management of mature 
crop trees within waterway margins. Leaving standing trees exposes the riparian margin to the risk of 
windthrow, while removal of the trees risks soil disturbance and unintentional loading of the waterway 
with felled woody residues. In the Delphi panel’s opinion, limiting the number of management options 
available could result in adverse environmental, or economic outcomes.  

Woody harvest residues can provide a new income stream for steepland forest owners and new supply 
chain participants. Their productive use also promises to drive better environmental outcomes for 
erodible steepland forests. With improved knowledge of the production of residues in New Zealand 
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ISKANDAR, DUDI (2011) 
THE DECISION MAKING PROCESS IN THE ADOPTION OF AGROFORESTRY TECHNOLOGY BY 
SMALLHOLDER RUBBER FARMERS IN INDONESIA 
 
The contribution of rubber to national economic and social development is important for Indonesia. 
However, smallholding rubber, the dominant rubber producer, has low productivity. Various new 
technology programmes have been introduced by the Indonesian government with other agencies to 
increase the productivity of existing traditional rubber and incomes among smallholder rubber farmers 
in Indonesia. However, the adoption of new technology was low and the reasons for these were still 
unclear. 

This study explores how smallholder farmers in Indonesia adopt new technology. Rubber Agroforestry 
System (RAS) introduced mainly by International Centre for Research in Agroforestry (ICRAF ) in 
Jambi and West Kalimantan provinces in Indonesia is used as a case study. A combination of 
Ethnographic Decision Tree Modelling (EDTM) proposed by Gladwin (1989a) and a logistic 
regression model were used as the main methodologies to determine the decision criteria of rubber 
farmers regarding adoption of clonal rubber. The EDTM as qualitative method helped to identify the 
main reasons, motivations and constraints that influenced a farmer’s decision to adopt or not adopt the 
new technology and also present details about the process of the farmers’ decision making. Meanwhile, 
logit as the quantitative method was useful to identify the significant variables involved in the decision 
making process. 

The results of this study show that the decision making process for adoption of clonal rubber is 
complex and influenced by various factors. The decision tree models for Jambi and West Kalimantan 
differed showing the importance of social context and infrastructure. The main reasons for a farmer’s 
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international markets, and there is a need to grow durable wood for heavy structural applications such 
as post and poles. Some eucalypts produce naturally durable heartwood.  
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Predictability of these measures can be optimised if early to mid-successional stages are used as a 
restoration target and if restoration includes active management such as planting. (iii) Vegetation 
measures do not correlate well with the recovery of belowground species groups, but further research 
is necessary to confirm this. (iv) This research emphasises that the re-creation of old growth forest 
attributes can take several centuries when starting from early successional stages. It might be also 
surrounded by a high uncertainty in respect to compositional development; in particular, when passive 
reestablishment of vegetation is applied as a restoration tool. Therefore, achieving a no net loss of 
biodiversity as required by biodiversity offsets might, in many cases, be doubtful when offsetting for 
the loss of old growth forest habitats.  

!
LALIBERTÉ, ETIENNE (2011)  
LAND-USE INTENSIFICATION IN GRAZING SYSTEMS: PLANT TRAIT RESPONSES AND 
FEEDBACKS TO ECOSYSTEM FUNCTIONING AND RESILIENCE 
 
Land-use change is the single most important global driver of changes in biodiversity. Such changes 
in biodiversity, in turn, are expected to influence the functioning of ecosystems and their resilience to 
environmental pertur- bations and disturbances. It is widely recognised that the use of functional traits 
and functional diversity (FD) is best for understanding the causes and functional consequences of 
changes in biodiversity, but conceptual develop- ment has outpaced empirical applications. This thesis 
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sawn hardwood timber and $36 million of wooden furniture were imported by New Zealand in 2017 
as a result of a lacking suitable domestic resource.  

Some eucalyptus species have high natural durability and colour. The natural durability makes them 
ideal for wide-ranging agricultural and industrial use, particularly for posts and poles. 
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variable selection, both, ATR-IR and the NIR spectroscopy, can be used to quickly predict EC in 
E. bosistoana, a measure needed in tree breeding and quality control of for durable timber.  

Chapter 3: Predicting extractives content of Eucalyptus bosistoana F. Muell. heartwood from stem 
cores by near infrared spectroscopy  

Time and resource are the restricting factors for the wider use of chemical information of wood in tree 
breeding programmes. NIR spectroscopy offers an advantage over wet-chemical analysis in these 
aspects, this work describes the development of a NIR-based assessment of EC in the heartwood of 
E. bosistoana, which does not require milling and conditioning of the samples. This was achieved by 
applying signal processing algorithms (external parameter orthogonalisation (EPO) and significance 
multivariate correlation (sMC)) to spectra obtained from solid wood cores, which were able to correct 
for moisture content, grain direction and sample form. The accuracy of EC predictions was further 
improved by variable selection, resulting in a root mean square error of 1.27%. Considering the range 
of EC in E. bosistoana heartwood of 1.3 to 15.0%, the developed NIR calibration has the potential to 
be used in an E. bosistoana breeding programme or to assess the special variation in EC throughout a 
stem.  

Chapter 4: Application of Near Infrared spectroscopy to heartwood of three durable eucalypts for 
quantification of extractives and species identification  

This chapter describes the use of NIR spectroscopy to quickly determine the EC in the natural durable 
heartwood of the three eucalypts, Eucalyptus bosistoana, E. globoidea and E. argophloia. PLSR 
prediction models combined with variable selection considering all species predicted the EC with a 
residual mean square error (RMSE) of 0.90%, a better result than achieved for smaller datasets from 
single species. Considering the EC range of 0.34 to 18.85%, this method can be used to select durable 
breeds, an otherwise time and resource consuming property to measure. Key signals in the NIR spectra 
for the PLSR models were shared between the species and related to common chemical structures 
reported from eucalyptus heartwood extracts. Furthermore, it was possible to determine the species 
from NIR spectra with 100% accuracy, indicating that NIR spectroscopy can be used as a non- 
destructive method to segregate timber form mixed-species forest plantations.  

Chapter 5: Distribution of extractives within trees  

The radial and vertical of EC distributions in roots and tree stems were studied. In older trees, the inner 
heartwood showed a lower EC than the outer part of heartwood. Roots contained heartwood. The 
middle section of roots had the largest heartwood area and highest EC. In stems of older trees, EC was 
highest at medium height. Young tree stems and roots did not show a marked radial profile of EC in 
heartwood.  

Chapter 6: Genetic variation in heartwood properties and growth traits of Eucalyptus bosistoana  

Forty-one E. bosistoana families were evaluated for the production of heartwood quantity and quality 
in two sites. High estimated heritabilities of heartwood diameter (HWD) were found in both sites (h = 
0.66 and 0.71). The estimated heritabilities of EC were lower with 0.16 and 0.25. Weak genetic 
correlations between HWD and EC were found in one site, but highly negative (-0.86) genetic 
correlations were observed in the other. The G E interaction had no significant influence on growth 
traits but a small level influence on EC. Five families were selected for tree breeding as they produced 
both, large HWD and high EC, in both sites. The data suggested that genetic breeding selection could 
improve the heartwood quantity and quality of E. bosistoana plantations. !
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LIN, HUIMIN (2018) 
RISK AND IMPACT OF INSECT HERBIVORES ON THE DEVELOPMENT OF DRYLAND 
E!$+,-./!% FORESTRY IN NEW ZEALAND 

Eucalyptus plantations in New Zealand are occupied by a number of exotic insect defoliators and have 
increasing risks of new pest incursions. Pest outbreaks causing significant defoliation can reduce tree 
growth and productivity. Integrated pest management (IPM) strategy is useful to reduce potential risk 
of insect outbreaks and minimise pesticide use that has negative impacts on the environment. However, 
IPM in forestry plantations in New Zealand is still in its infancy. An industry centred on the production 
of naturally durable wood products is being developed in dryland areas in New Zealand. One of the 
priority species in the emergent industry is Eucalyptus bosistoana, which is drought tolerant and can 
produce highly durable heartwood. For durable species, including E. bosistoana to be considered as a 
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pressure, as fire events have been occurring more frequently in recent decades and are predicted to 
continue increasing as a consequence of climate change. In non-fire-prone ecosystems, fires are 
usually catastrophic, causing severe vegetation damage and presenting major challenges for restoration 
as the flora is poorly fire adapted. The aim of this research was to understand the post- fire responses 
of the native woody vegetation after one of the most catastrophic fires in New Zealand’s recent history, 
the 2017 Port Hills wildfire, and to provide restoration and landscape management strategies focused 
on reducing the negative impacts of wildfires. !
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In chapter one, my literature review identifies knowledge gaps, especially with regard to 





!
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achieved a correlation of 0.93 with a Random Forest regression for the description of five stress 
symptom levels from non-symptomatic to dead. A stratified approach with individual models for pre-
segmented low and high forest stands improved the overall performance. Additional bands in the far 
near-
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heartwood. The physiological changes between sapwood and heartwood visualised in parenchyma 
cells helped the understanding of heartwood formation in young E. bosistoana trees.  

As part of an E. bosistoana breeding programme, the hypothesis of prolonged transition from sapwood 
to heartwood in young E. bosistoana trees, resulting in a wide transition zone has been tested in 
chapter-3. This needs to be considered when assessing trees for heartwood quantity and quality. 
Heartwood formation was investigated in radial profiles in cores from bark to bark of 6-year- old trees 
with conventional and confocal microscopy, and with a range of different staining techniques that 
visualised the physiological changes taking place in the parenchyma cells. Immunolabelling with 
antibodies against histone proteins and α-tubulin, histochemical staining using iodine/potassium iodide 
and fluorescence emission spectral scanning, demonstrated that in heartwood nuclei, microtubules, 
reserve materials (starch) and vacuoles were absent. The observations revealed that 6-year-old 
E. bosistoana trees contained heartwood. The loss of water conductivity by tyloses and the death of 
the parenchyma cells occurred in close proximity resulting in a transition zone of ~1 cm. 

A key feature of heartwood is the formation of extractives that impart natural durability, a sought after 
wood property. The durability between trees is highly variable. Apart from the quantity of heartwood 
extractives in the wood, the chemical composition of the extracts varies. Therefore, the objective of 
NZDFI is to select young E. bosistoana trees with the most potent extracts for next generation 
durability improvement.  

Chapter-4 describes the development of an antifungal assay to determine the bioactivity of 
E. bosistoana heartwood extracts against a white rot (Trametes versicolor) and a brown rot 
(Coniophora cerebella). The most suitable procedure was to spread dimethyl sulfoxide (DMSO) 
solutions of extract onto solidified agar, inoculate with fungi and calculate the growth rate (cm/h) by 
fitting a linear regression for the diameter of fungi against time. Controls were needed to normalise 
the fungal growth, i.e. calculating a relative growth rate, to account for the variation in growth 
conditions between different runs.  

Chapter-5 describes the variability in bioactivity and chemical composition of E. bosistoana 
heartwood extracts between individual trees grown on two different sites (Lawson and Craven Road). 
Statistical methods combining the results of the fungal assays and the quantitative gas chromatography 
(GC) of the extracts allowed the investigation of bioactive compounds. The bioactivity of extracts was 
assessed against white rot (Trametes versicolor) and brown rot (Coniophora cerebella). Ethanol 
extracts from E. bosistoana heartwood were less effective on the white rot than against the brown rot. 
Variability in the bioactivity of extracts against the two fungi was observed between the trees. A small 
site effect in the bioactivity was found for the white rot but not the brown rot. Bioactivity of the extracts 
against the white rot was not correlated to that against the brown rot. The absence of such a relationship 
indicated that the two fungi were affected by different heartwood compounds. Thirty two compounds 
were quantified in E. bosistoana ethanol extracts by GC, of which six (benzoic acid, hexadecanoic 
acid, 1,5-dihdroxy-12-methoxy-3,3- dimethyl-3,4-dihydro-1H-anthra[2,3-c] pyran-6,11-dione, 
octadecanoic acid, polyphenol and beta- sitosterol) were identified. Significant variability in eight 
compounds (out of the 32) was found between the two sites. Multivariate (PLSR) analysis identified 
compounds at retention times 10.2 and 11.5 min (hexadecanoic acid) to be most related to the 
bioactivity of the E. bosistoana heartwood extracts against white rot and brown rot.  

Breeding programmes benefit from early assessment, enabling short breeding cycles. While trees only 
form heartwood when several years old, wounds can be induced at a young age. As wound reaction 
has some similarities to heartwood formation the objective of chapter-6 was to investigate if the wound 
reaction can be used as a proxy to assess trees early in a breeding programme for heartwood features. 
1.6-year-old individuals from 27 E. bosistoana families with known heartwood diameter and extractive 
content were wounded and the axial wound reaction was correlated to the known heartwood features. 
No correlation between wound reaction and heartwood features in E. bosistoana families was found. 
Wound reaction was under weak genetic control. Therefore, it seems to be not possible to assess 
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heartwood formation early in a breeding programme by measuring the axial wound response in 1.6-
year-old E. bosistoana trees.  

Furthermore, two families with small and large wound reaction were selected to characterise 
physiological and chemical variations in woundwood, heartwood and sapwood by microscopy and gas 
chromatography. Microscopic observations revealed the absence of starch and that vessels were 
occluded with tyloses in woundwood and heartwood. Morphological features were not discernible by 
eye between the families with large and small wound reaction. Gas chromatography revealed variation 
in the chemical composition of woundwood, heartwood and sapwood extracts. !

 
MORENO CHAN, JULIAN (2007)  
MOISTURE CONTENT IN RADIATA PINE WOOD: IMPLICATIONS FOR WOOD QUALITY AND 
WATER-STRESS RESPONSE 
!
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depending on the position on the stem. Finally, it is suggested that saturation tended to fall to critical 
‘safe’ levels as a result of water stress and this varied depending on age, site, and position in the stem. 
 
Significant decreases in DMOE and basic density were observed for the warm-dry site and were 
attributed to lower proportions of latewood due to lower rainfall for that site during the period of 
latewood formation. These showed no obvious association with any of the long-term water-stress traits 
(sapwood percentage and number of heartwood rings). 
!
!
MORGENROTH, JUSTIN A. (2011)  
THE EFFECT OF POROUS CONCRETE PAVING ON UNDERLYING SOIL CONDITIONS AND 
GROWTH OF P,+/+*!%&0#("*/+,(% 
 
Urbanisation is characterised by mass migration of people to urban areas and conversion of land from 
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NGUYEN, VIET XUAN (2019) 
MODELLING PRESENT AND FUTURE ABOVEGROUND BIOMASS OF EVERGREEN BROADLEAF 
FORESTS IN V
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both genotypes and environments, allowing a re-evaluation of New Zealand MET selection strategies 
aimed at broad adaptation. Using a factor analytic mixed model, results indicated that the programme’s 
two main trial locations in the North and the South Islands optimised differentiation between genotypes 
in terms of G×E effects. There was reasonable performance stability of genotypes across test locations 
and evidence was presented for some, but limited, genetic progress of cultivars and advanced clonal 
selections for tuber marketable yield in New Zealand over recent years. 

The models and selection strategies investigated and developed in this thesis will allow an improved 
and more systematic application of genetic evaluations in potato selection schemes. This will provide 
the basis for well informed decisions to be made on selection candidates for the genetic improvement 
of potato in breeding programmes. 

 
PEARSE,
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addition, factors known to impact ALS-LAI estimation such as the choice of plot parameters have 
gone relatively unexplored, as has the use of new statistical learning approaches. This thesis attempts 
to offer the first simultaneous assessment of the optimum combination of lidar metrics, plot 
parameters, and modelling approaches for estimating LAI from ALS lidar data in P. radiata forests.  

Results from the instrument validation suggest that the scattering correction model performs well in 
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derived from digital analysis of fisheye lens photography. The models were kept simple to avoid 
computational circularity for physiological modelling applications. 
 
This study included an objective comparison and validation of a range of model types. The models 
CANTY (Goulding, 1995), CanSPBL(1.2 (Pinjuv, 2005), CanSPBL-water (Pinjuv, 2005), and 3-PG 
(Landsberg and Waring, 1997) were compared and validated with the main criteria for comparison 
being each model’s ability to match actual historical measurements of forest growth in an independent 
data set. Overall, the models CanSPBL(water), and CanSPBL(1.2) showed a slightly worse fit in 
predictions of stocking than did the model CANTY. The hybrid model 3-PG showed a better fit for 
the prediction of basal area than the statistically based model CANTY, but showed a worse fit for the 
prediction of final stocking than all other models. In terms of distribution of residuals, CanSPBL(1.2) 
had overall the lowest skewness, kurtosis, and all model parameters tested significant for normality. 
E-PG performed the worst on average, in terms of the distribution of residuals, and all models tested 
positively for the normality of residual distribution. 
 
PONT, DAVID (2016)  
ASSESSMENT OF INDIVIDUAL TREES USING AERIAL LASER SCANNING IN NEW ZEALAND 
RADIATA PINE FORESTS  
 
Forest managers aim to maximise the productivity, profitability, health, and sustainability of New 
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exponential increases in pulse density will be required to significantly improve estimates.  

This study has successfully addressed the research questions and produced important findings 
regarding tree-based analysis of remotely sensed ALS data. Morphological crown metrics have been 
derived, representing allometric relationships, which are therefore are expected to have general utility 
in estimating tree size attributes. Novel features of this research included: the wide range of 
operationally relevant tree attributes including tree size, form, wood quality and disease; quantification 
of genetic and environmental factors from ALS; comparison of the effects of automated and manually 
corrected tree delineations; and the quantification of the effects of pulse density on tree-based analyses. 
This research provides significant findings in support of the use of remotely sensed ALS data for 
phenotyping trees in genetics and research trials, and the development precision forestry methods, 
nationally and internationally.  

 
RACHID CASNATI, CECILIA (2016)  
HYBRID MENSURATIONAL-PHYSIOLOGICAL MODELS FOR P(*!%& /+"2+ AND E!$+,-./!%&
)#+*2(% IN URUGUAY 
 
There is a consensus that prediction systems should be complex enough to predict yield, and the effect 
of various combinations of forest management practices on the functioning of interactive natural 
systems, but at the same time maintain a low level of detail in order to have low implementation costs 
and facilitate their use. For this reason hybrid mensurational-physiological models have gained 
importance and attention, and it is expected that their adoption will increase in the near future. This 
study aimed to explore the potential advantages of a hybrid mensurational– physiological model 
compared to models currently used in forest plantation management, and provide a better 
understanding of their capability to improve precision and explanation maintaining a certain level of 
simplicity as required for forest management. This work also aimed to provide updated tools for 
managing Pinus taeda and Eucalyptus grandis in Uruguay. 

-
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RODRIGUES, ANNA P (2015)  
ECOLOGICAL THRESHOLDS AS CONSTRAINTS TO THE GROWTH AND SURVIVAL OF WOODY 
TREE SPECIES IN DEGRADED GRASSLAND IN THE SOUTH ISLAND’S DRYLAND ZONE 
 
The native dryland zone in New Zealand’s South Island has been drastically altered by burning, 
grazing, and other anthropogenic activities since human first arrived some 700 years ago. Only 30% 
of its original native vegetation remains, with <2% of it lega
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simple method for creating high-resolution DEMs. This study reports on an optimisation procedure 
for producing DEMs by comparing three non-geostatistical interpolation procedures carried out with 
field collected GNSS data. Results show that the ANUDEM interpolation algorithm produced DEMs 
with the highest accuracy. The study also reports that data density influences final DEM resolution.  

Within-stand height growth and survival proportion models indicate that topographic, wind exposure, 
morphometric protection, position index, and distance from ridge top significantly influenced juvenile 
height growth and survival proportion. These topographic indices were also found to be significant for 
between-site juvenile height growth and survival proportion, along with temperature. Overall, each of 
the final models had high precision and minimal bias, therefore they can predict juvenile tree height 
yield and survival proportion well.  

Potentially useable light sum equations (PULSE) with augmented topographic indices were better than 
PULSE alone, or traditional hybridisation approaches, for explaining between-site growth. In addition 
to height growth and survival predictions, these hybrid models offer many other uses, including 
generating useful ecophysiological information, and they offer an improved understanding of tree 
growth processes.  

Finally, the preliminary mensurational growth and yield models for E. globoidea were developed to 
project growth over time with high precision and minimal error. These models create useful growth 
dynamics information for forest managers, as well as suggesting future research avenues for growing 
Eucalyptus in New Zealand.  

 
SCHORI, JENNIFER (2020) PHD IN BIOLOGY 
IMPROVING THE SUCCESS OF INSECT CONSERVATION TRANSLOCATIONS: A CASE STUDY OF 
THE NATIONALLY ENDANGERED ROBUST GRASSHOPPER (B#+$3+%.(%&#01!%/!% BIGELOW) 

The current rates of species loss and decline are so extraordinary that the Earth is speculated to be on 
the cusp of entering a sixth mass extinction, with the majority of species lost expected to be insects. 
Insects make up approximately 70 % of all species on Earth and are proportionally the most under- 
represented class of animal in conservation biology. An important tool for substantially reducing the 
risk of extinction for critically threatened species is conservation translocation, which is defined by 
the International Union for Conservation of Nature as “the intentional movement and release of a living 
organism where the primary objective is a conservation benefit”. However, there has been limited 
applications of translocation as a conservation tool for insects, and only 52 % of terrestrial insect 
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Survivorship was low in the laboratory and in the field, despite no predation pressure from key 
predators including birds and mammals. Understanding the life history of B. robustus has facilitated 
the interpretation of trends detected during population monitoring, informed the development of 
captive rearing for release protocols, and provided an opportunity to simulate expected outcomes of 
future translocations.  

The second research objective was to understand the habitat requirements of B. robustus. Using 
miniaturised radio transmitters, the movements of adult female grasshoppers occupying a linear gravel 
road were compared to those occupying a more natural open braided river habitat. Dense vegetation 
was found to be unfavourable habitat, indicating that management of vegetation will be important for 
maintaining habitat quality. No difference in home-range size was found between the two sites 
indicating that the area of habitat required to support an adult female is likely to be > 300 m
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displacement method, and longitudinal and volumetric shrinkage were measured from green to ~5% 
moisture content. The compression wood and opposite wood differ significantly in all the measured 
properties. Compression wood was characterised by high density and high longitudinal shrinkage. The 
mean stiffness of opposite wood was 3.0 GPa with a mean standard deviation of 0.39, and the mean 
longitudinal shrinkage of opposite wood was 0.99% with mean standard deviation of 0.31 across the 
samples examined. This variation in stiffness and longitudinal shrinkage in opposite wood can be 
exploited to screen for wood quality. The variation in stiffness and longitudinal shrinkage within a 
family was comparable to variation among families. In spite of large within site variability it was 
possible to distinguish between the worst and the best families in opposite wood at young age. 

In chapter 3 ranking of selected families of Pinus radiata was done based on microfibril angle, which 
is considered as the main factor influencing both stiffness and longitudinal shrinkage. The ranking was 
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with ten radiata pine clones in September 1993. Clones were deployed in a randomised complete block 
plot design with three replications. Each replication contained ten treatments of monoclonal plots and 
one in which all the clones were intimately mixed in equal proportions. 
 
Clones significantly differed in initial morphologies, survival and stem slenderness. Sturdiness and 
initial heights were found to be the best predictors of initial survivals. The study revealed that mode 
of deployment did not affect overall productivity, but individual clone exhibited significantly different 
productivities between modes of deployment. All clones contributed similarly to overall productivity 
in the monoclonal mode of deployment, whereas the contribution of clones in the clonal mixture mode 
of deployment was disproportionate. A minority of the clones contributed a majority of overall 
productivity in the clonal mixture mode of deployment. 
 
The inclusion of competition index as an independent variable in a distance-dependent individual tree 
diameter increment model explained a significant amount of variability in diameter growth. The use 
of an inverse-squared distance to neighbouring plants in the competition index provided a slightly 
superior fit to the data compared to one that employed a simple inverse of distance. Addition of 
genotype information in the competition index further improved the fit of the model. Clones 
experienced different levels of competition in monoclonal and clonal mixture modes of deployment. 
Competition in monoclonal plots remained uniform over time, whereas some clones experienced 
greater competition in clonal mixture plots which led to greater variability in their tree sizes. This study 
indicated that single tree plot progeny test selections and early selections may miss out some good 
genotypes that can grow rapidly if deployed monoclonally. 
 
Stand level modelling revealed that clones differed significantly in modelled yield patterns and model 
asymptotes. Clones formed two distinct groups having significantly different yield models. The study 
also demonstrated that models developed from an initial few years’ data were biased indicators of their 
relative future performances. 
 
Evaluation of effectiveness of the 3-PG hybrid model using parameter values obtained from 
destructive sampling and species-specific values from different studies revealed that it is possible to 
calibrate this model for simulating the productivity of clones, and predictions from this model might 
inform clonal selections at different sites under differing climatic conditions. Destructive sampling at 
age 5 years revealed that clones significantly differed in foliage and stem biomass. The differences in 
productivities of clones were mainly due to differences in biomass partitioning and specific leaf areas. 
 
Clones significantly differed in dynamic wood stiffness, stem-slenderness, branch diameter, branch 
index and branch angle at an initial stocking of 1250 stems/ha. Mode of deployment affected stem 
slenderness, which is sometimes related to stiffness. Although dynamic stiffness was correlated with 
stem slenderness and stem slenderness exhibited a significant influence on stiffness, clones did not 
exhibit statistically significant differences in dynamic stiffness. Increasing initial stocking from 833 
stems/ha to 2500 stems/ha resulted in a 56% decrease in branch diameter and a 17% increase in branch 
angle. 
 
Trees in the monoclonal mode of deployment exhibited greater uniformity with respect to tree size, 
stem-slenderness, and competition experienced by clones compared to those in the clonal mixture 
mode of deployment. Susceptibility of one clone to Woolly aphid suggested that greater risks were 
associated with large scale deployment of susceptible clones in a monoclonal mode of deployment. 
 
This study also indicated that if the plants were to be deployed in a monoclonal mode then block plot 
selections would have greater potential to enhance productivity. 
!
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TULOD, ADRIAN (2019) 
RESTORATION OF CANOPY TREE SPECIES IN DEGRADED EASTERN SOUTH ISLAND 
ECOSYSTEMS 

The history of ecosystem disturbances has altered most of the original forest ecosystems in New 
Zealand especially those associated with the eastern zone of the South Island where fire and pastoral 
farming have transformed much of the forestlands into degraded grasslands and shrublands. While 
these communities are viable conservation areas for biodiversity in restoration schemes, they require 
active human intervention to facilitate natural regeneration and the success of restoration planting 
project. Thus, in the context of managing early- successional communities for forest restoration, 
understanding the effects of any intervention will have important implications to the sustainability of 
any restoration measure as restoration outcomes may vary with target species, vegetation, and 
disturbance regimes involved.  

This research addresses three key research questions: (1) Whether long-term protection alone (e.g. 
grazing exclusion) is sufficient to facilitate the establishment of canopy trees and other native woody 
species in regenerating communities; (2) Whether canopy disturbance regime can be a viable 
intervention to accelerate forest succession and/or establishment of canopy species in degraded early-
successional communities; and (3) Whether early-successional communities can be managed as nurse 
vegetation for canopy species restoration in degraded and stressful environment. To answer these 
questions, I examined the succession in an intact canopy of regenerating kānuka (Kunzea robusta, 
Myrtaceae) forest in abandoned pastureland by utilizing long-term data from permanent vegetation 
plots to describe the changes in species composition, density, and growth of native woody species over 
time. Two separate restoration trials were then established within the regenerating kānuka forest to 
examine respectively the succession of native woody species in response to artificial canopy gaps and 
the establishment of canopy species in response to different canopy manipulation methods. Nurse-
protégé or plant-to-
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no impact on annual average values of density, E and MFA in this experiment but significant annual 
differences existed in cell wall thickness, cell radial diameter and cell populations between the faster 
and slower growing trees. Well watered trees had higher velocity and also greater longitudinal 
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WILLIAMS, ALWYN (2011) 
ON THE ECOLOGY AND RESTORATION OF P020$+#.!%& $!**(*)3+5(( IN THE EASTERN 
SOUTH ISLAND HIGH COUNTRY 
!
Podocarpus cunninghamii is an endemic New Zealand conifer that, in pre-human times, formed 
extensive forest communities across the eastern South Island high country. Anthropogenic 
disturbances have reduced the distribution of Podocarpus cunninghamii communities such that they 
now exist mainly as small and isolated remnants within a highly modified, predominantly pastoral 
landscape. Very little is known of the ecology of high country Podocarpus cunninghamii communities, 
and without this information it is not possible to develop an ecological basis for their restoration. This 
thesis explores the ecology of 
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dynamics precluded an evaluation of the accuracy of these phenological aspects and an explanation of 
their distinctive contribution to the model.  
 
Overall, the findings show that the integrated S-2-PS imagery can improve the classification of New 
Zealand’s natural vegetation. The cost savings of the integrated approach might prove critical, 
especially as New Zealand’s indigenous forests cover a vast land area that would require substantial 
financial investment if it were all captured by commercial satellites. The use of phenological features 
and feature selection algorithms also offers a potential cost-saving when classifying land cover from 
satellite imagery, as the platforms for phenological feature extraction, feature selection, and 
classification are free to use. Using the methods developed in the research, there are opportunities to 
classify highly-diverse New Zealand’s native vegetation at a finer scale.  
!
!
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MFORSC THESIS A
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Seedlings of four eucalypt species and Sequoia sempervirens were grown at base-line day/night 
temperatures of 30/16, 22/12 and 10/5°C in controlled environment chambers for three months and 
leaf gas exchange measurements were made of the species at seven short- term temperature levels (5, 
10, 15, 20, 25, 30 and 35°C). The optimum and the maximum temperatures for net photosynthesis 
increased with an increase in base-line temperature for all species. The highest optimum temperature 
and net photosynthetic rates recorded were in plants grown at 30/16°C and the lowest were in those 
grown at 10/5°C. 

The maximum rate of net CO$ assimilation increased with the temperature at which plants were grown 
partly because of acclimation in key photosynthetic processes in the Calvin cycle. Responses of 
maximal carboxylation rate (Vcmax) and also the maximal light-driven electron flux (J'()) to short-
term temperature change varied with base-line temperature for all species studied. Net photosynthesis 
and photosynthetic parameters measured did not vary significantly with effects of nitrogen, 
phosphorus and their interaction (p = 0.1468). 

The ratio of J'() to V&'() decreased with increasing leaf temperatures for all species (p < 0.001). 

These results indicate that the species studied will adapt to long-run changes in temperature, and the 
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BERKETT, HAMISH (2012) 
AN EXAMINATION OF THE CURERNT SLOPE GRADIENTS BEING EXPERIENCED BY GROUND-
BASED FOREST MACHINES IN NEW ZEALAND PLANTATION FORESTS 
 
Harvesting is typically one of the largest cost components within a plantation forest rotation. A large 
proportion of New Zealand’s future harvest will be on steep terrain. Currently steep terrain harvesting 
is characterised by lower productivity and higher cost. It also has higher levels of manual or motor 
manual tasks such as setting chokers or tree felling, with a corresponding higher safety risk. The 
utilisation of ground-based machines on steep terrain has the potential to decrease harvest costs and 
improve safety. There is currently a push in New Zealand to increase the operating range. This is being 
done with a poor understanding of the slopes on which machines are currently operating and little 
understanding of the new risks steeper slopes might introduce. To better understand the true range of 
slopes on which forest machines are operating, a digital accelerometer was attached to 22 forest 
machines and provided real-time measurements of slope. The evaluated machines were grouped into 
one of four machine types; felling (n=4), shovelling (n=5), skidder (n=9) or European (n=4). The 
machine types were then analysed with respect to their machine slope (actual) and terrain slope 
(predicted) based on a digital terrain map. Two methods of calculating terrain slope were used, method 
one was based on a triangular irregular network (TIN) file with method two based off a raster file. 
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rate at work’ over 30%, but less than 40%). In this study the motorised carriage used at the first Active 
70 study site offered no ergonomic advantages over the traditional North Bend system at the second 
site. Decibel analysis found that the modern equipment was significantly quieter, resulting in smaller 
zones in which hearing protection is required. In particular, the Koller K602h recorded 70dB at 5 
meters during operation, well below the 85dB level that is common recognised as the decibel threshold 
for hearing damage.  

During these case studies the machines all operated below the average New Zealand productivity rate 
of 26.3m!/SMH and no clear ergonomic advantage was established for the choker-setters. As such 
these machines are not likely to out-compete existing machinery choices in either productivity or 
choker-setter work rate. However, cost-benefit analyses were not possible because of limited 
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employed triangulation technique of in-depth interviews, observation and used of pertinent/documents 
in gathering the relevant data and information. This study found that there are complexity of systems, 
policies, legislation, regulations, and cross-cutting issues that surround biosecurity and biosafety in the 
Philippines and New Zealand. In terms of biosecurity encompassing biosafety in the local context, this 
study revealed that such a concept is not yet present in the Philippines, whilst, to some extent it is 
happening in New Zealand. This study concluded that unless steps are taken to make national policies 
better informed, enhance understanding of the nature and relevance of biosecurity, and set strategic 
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intervals to 20% of the mean. The addition of wind and fire damage to Net Present Value (NPV) 
estimates lowered the mean NPV especially for high productivity sites. However, the stochastic NPV 
estimates contained even larger variation and no statistically significant results were achieved. The 
addition of wind and fire damage to the carbon and NPV simulations introduced a significant tail to 
the shape of the distribution of probable quantities of carbon sequestered and NPVs, showing th 
significance of wind and fire damage for potential carbon forestry investors. 
!
 
FONG, STEPHANIE (2019) 
EFFECTIVE MANAGEMENT OF NEW ZEALAND’S URBAN FOREST: GOVERNANCE AND 
LEGISLATION 

This research presented in this thesis seeks to understand the context of urban forest management 
within New Zealand. In particular, it focuses on examining the understanding of local government 
authority (LGA) employees and the interactions these people have with urban forests. It also explores 
how central government plays a key role in supporting this resource. While this research is situated 
across New Zealand, it is designed to assist the global understanding of using trees in urban 
environments.  

Concerns regarding the shift in population from rural to urban life has generated discussion about the 
use of the environment and its natural capital. As this becomes a new life for human populations, there 
is a need to understand how nature can be used to combat some of the new challenges. It also aims to 
examine how stakeholders have different perspectives based on their values and how this supports or 
hinders urban forest management. Drawing on the literature used for this topic (both qualitative and 
quantitative), this research is interested in understanding how urban forests are supported by local 
council and the impact of central government on this type of green infrastructure.  

 
FORTUNE, ADRIENNE L. (2006)  
BIOSECURITY AT THE EXTREME: PATHWAYS AND VECTORS BETWEEN NEW ZEALAND AND 
SCOTT BASE, ANTARCTICA 
!
Biosecurity is one of the main mechanisms used to protect and mitigate the introduction of non-
indigenous species. Effective biosecurity requires a knowledge and understanding of pathways and 
vectors along which invasion can occur. This study contributes to our knowledge and understanding 
of possible biosecurity risk factors in the Antarctic by identifying potential vectors for invasive species 
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GOVINA, 2
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Acoustic tests on laminated beams with artificial defects (holes filled with dowels) at specific locations 
also had a significant impact on the MOE. Moreover, it was evident that the damping ratio (evaluated 
from the Q- factor) of the beams increased with increasing diameter of the holes. 
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HIRO, CARLOS (2022) 
TREE DIVERSITY, COMPOSITION AND STAND STRUCTURE ACROSS POST-LOGGED LOWLAND 
TROPICAL FOREST ON SANTA ISABEL, SOLOMON ISLANDS 
 
The rate of deforestation in the Solomon Islands is alarming with more than half of the nation's primary 
commercial forest resource having already been subject to timber harvesting leaving behind extensive 
areas of degraded forest without current management. This study aims to determine the species 
composition, tree species diversity and stand structure of the post-logged lowland tropical forest on 
Isabel Island, Solomon Islands. In this study, I compared the species composition, tree diversity and 
stand structure of the understory saplings and canopy trees in an unlogged forest and forests that were 
logged 3-years and 20-years ago to assess the recovery dynamics of these forest after selective timber 
harvesting.  

A total of 168 different tree species from 92 genera and 43 families were identified in all the forest 
categories. The total number of species identified across the three forest types were 95, 110 and 116 
in the 3-year-old forest, the 20-year-old forest and the unlogged forest, respectively. This study 
determined that even 20-years after timber harvesting, the tree community composition in the post- 
logged forests has not recovered for both the saplings and canopy vegetation. Tree diversity for 
saplings and canopy trees in the 3-year-old logged forest was significantly lower than the unlogged 
forest. Tree species richness was significantly higher for the saplings but considerably lower for the 
canopy vegetation in the 3-year logged forest. However, tree species diversity and richness for the 
sapling and canopy vegetation in the older 20-year-old logged forest were more similar to the unlogged 
state.  

In terms of stand structure, there is rapid regeneration of pioneer trees dominated by Macaranga 
species in the newly logged (3-years) forest which has a considerably high stem density and basal area 
in the understory saplings compared to the saplings of the old logged (20-years) forest and the 
unlogged forest. Stem density for the canopy vegetation of the 3-year-old logged forest was 
significantly lower while the 20-year-old forest stem density did not differ to that of the unlogged 
forest. With increasing diameter class, the stem density reduced for the mature commercial tree species 
in the 20-year-old logged forest compared to the unlogged forest. This study shows that stem density 
for mature trees DBH ≥ 60 cm in the two logged forest was considerably reduced. Basal area of the 
canopy trees in the logged forest was also significantly lower compared to the unlogged forest. This 
highlights that timber harvesting has dramatically reduced the commercial tree species and timber 
stocking in the lowland forest in Isabel Island, which requires more than two decades for the forest to 
replenish for another commercial crop.  

Managing the forest resources for the logged and unlogged forest is crucial for continuous provision 
of forest goods and services. I suggest that communities and resource owners can utilise and manage 
their forest through a number of management strategies such as land-use planning, small-scale 
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reductions in site quality in successive rotations (Sugesty et al., 2015) or because of a root disease 
(Lee, 2003). Growth and yield models of these species have not been adequately researched. Some 
studies (Krisnawati, Wang, & Ades, 2010; Kurinobu, Arisman, Hardiyanto, & Miyaura, 2006; 
Lazuardi, 2009; Lumbres et al., 2015) have been carried out for Acacia mangium in Indonesia, but no 
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K C, MOHAN (2018) 
INFLUENCE OF STOCKING, CLONE, FERTILIZATION, AND WEED CONTROL ON ABOVE-
GROUND BIOMASS AND SOIL CO2 EFFLUX IN A P(*!%& #+2(+/+ D. DON SILVICULTURAL 
TRIAL,
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(G), and leaf area index (LAI) were examined. Mixed-effects analysis of variance was carried out. 
Stocking, follow-up weed control, and clone significantly influenced above-ground production and 
below-ground carbon partitioning. Increased above-ground biomass production with stand density was 
primarily determined by the better use of site resources. Decreased BSR/AGB with stand density was 
mostly associated to greater resource limitation due to competition. AGB and G increased while DBH 
and H decreased as stand density increased. Follow-up weed control enhanced above-ground growth 
by reducing BSR suggesting weed control would decrease competition for below-ground resources. 
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LE, THAI SON (2018) 
A STRATIFIED GIS-BASED MODEL TO IDENTIFY OPTIMAL LOCATIONS FOR ESTABLISHING 
NEW PERMANENT SAMPLE PLOTS FOR E!$,-./!%&10%(%/0+*+ AND E!$+,-./!%&),010(2"+ 
IN NEW ZEALAND 
 



!





!

MForSc Thesis Abstracts   91 



!

MForSc Thesis Abstracts   92 

MANSELL, JEREMY D. (2007)  
DRAFT FOREST MANAGEMENT PLAN FOR CASHMERE FOREST, PORT HILLS 
!
Cashmere Forest is currently a production forest comprised of mostly radiata pine (c. 85%), Douglas 
fir (c. 5%) and some non-plantation areas. The Port Hills Park Trust Board (PHPTB) is interested in 
purchasing Cashmere Forest for the purpose of creating a public forest park environment where 
forestry, indigenous biodiversity, recreation and the environment are goals of sustainable management. 
For this purpose this draft forest management (DFM) plan has been prepared.  
 
The preparation of the Cashmere DFM plan comprised three main components:  
 
1.  An economic analysis of the current plantation component of Cashmere Forest;  
2. Preparation of a draft forest management plan which encompasses the management of plantation 

and non-plantation areas; and 
3. Preparation of a geographic information system (GIS) for Cashmere Forest. 
 
Economic analysis evaluated clearfell, coupe (2 to 5 ha), and a mixture of coupe and continuous 
canopy management (CCM) as harvesting scenarios. The coupe CCM mix was recommended for 
implementation primarily as it best suited long term management goals for Cashmere Forest Park while 
also returning modest value (NPV $561,966). Normal cashflow analysis was also used to analyse 
cashflow over the first thirty years of operation from 2007.  
 
Under coupe/CCM, accrued profit does not become permanently positive until around 2019 due to 
initial infrastructure costs. Accrued revenue culminates at around 4 million after 30 years. This figure 
may drop following implementation of high pruning, alternative growth models and indigenous 
restoration.  
 
The Cashmere DFM plan begins with the 200-year vision which sees a Forest Park ecosystem that 
achieves production, environmental, ecological and recreational goals appropriate to its Port Hills 
location. Production forestry is practiced through the selective harvesting of a range of naturally 
regenerated exotic and restored indigenous species. Landscape, soil and water resources are 
sustainably managed through the retention of a mixed forest canopy. The forest park has been 
significantly augmented with indigenous flora and fauna typical of the Port Hills and ecologically 
significant areas are managed specifically for their indigenous biodiversity. Park recreational users are 
enjoying ongoing utilisation of a unique Canterbury landscape. Plantation forest management involves 
coupes of between 2 to 5 ha which will be harvested with cable or ground based systems with areas 
split approximately 50:50 between the two. Cable harvesting will be carried out with a swing yarder 
system with ground based operations carried out with track skidders. CCM will be carried out on a 
trial basis in three compartments. Re-establishment of plantation areas will aim towards occupying 
around 58% of Cashmere Forest, comprised of areas of radiata pine 65%, radiata pine/eucalypt 24%, 
Douglas fir/eucalypt 5% and Alternative species 6%. 
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Park to discuss issues and aid planning and ensure the successful establishment of this unique park 
resource. 
!
!
O’KELLY, GLEN (2008)  
FOREST-MILL INTEGRATION FROM A TRANSACTION COSTS PERSPECTIVE 
!
Fibre sourcing is a critical strategic question for all sawmills and pulpmills, but the degree of supply 
integration through long-term contract sand forest ownership varies widely. The purpose of this 
research was to investigate the extent to which forest-mill integration patterns can be explained by the 
transaction cost economics (TCE) theory. 
 
TCE theory holds that organizations will choose transaction governance forms that minimize 
transaction costs. The TCE factors expected to influence that choice can be grouped into three 
categories: transaction frequency, market uncertainty, and asset specificity. Interviews with various 
industry representatives suggested that factors from all three categories are relevant to the question of 
forest-mill integration. 
 
A survey was conducted of mills in New Zealand and Sweden, providing data on their supply mix and 
various TCE factors. Of an estimated population of approximately 450 mills, 136 mills were sampled 
and 88 responded to the survey. Fractional logic models were developed to explore the factors that 
may influence the integration decision. 
 
Considerable evidence was found for the importance of TCE factors in driving fibre supply integration. 
The evidence was strongest for factors related to asset specificity, including forest owner concentration 
and the specificity of a mill’s fibre requirements. Transaction frequency appears less important; while 
integration was found to be significantly associated with the number of mills an organization has within 
the supply basin, the influence of mill capacity was found to vary. There was weak evidence for the 
importance of uncertainty, and perhaps only through the impact of forest owner concentration on 
market conduct. 
 
Integration was found significantly higher for pulpmills than sawmills, and higher in Sweden than in 
New Zealand. The latter result is difficult to explain by TCE theory, and suggests that non-TCE factors 
play a significant role. Survey responses also indicated that non-TCE factors are important. Further 
research is required to enlarge the sample size and better understand the role of TCE factors in forest-
mill integration. 
 
 
OUNEKHAM, KHAMSENE (2009) 
DEVELOPING VOLUME AND TAPER EQUATIONS FOR S/-#+7&/0*8(*"*%(% IN LAOS 
 
A volume equation for predicting individual tree volume, and a taper function for describing a stem 
profile were developed for a little known species, Styrax tonkinensis (Siam benzoin) in northern Laos. 
The species has high potential commercial value and can make an important contribution to the local 
economy. It can provide two different types of products, a non-wood product (benzoin resin) and 
timber. In Laos, the most important product is currently resin, and the use of timber for commercial 
purposes is rare. One reason is that information about the timber is not available. In Vietnam, on the 
other hand, the species is an import pulpwood species.  
 
Data used in this study came from 73 trees. Trees were purposely selected to ensure coverage of a full 
range of tree sizes. Measurement was undertaken only on over-bark diameters due to some constraints, 
limitations and problems during the field data collection. However, due to the importance of under-
bark volume for this species, a small available dataset was used to build a bark model as an interim 
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guide to the errors associated with using over-bark models for estimating under-bark volumes. From 
this bark model, errors in estimating under-bark volumes of trees with diameters at breast height 
between 10cm and 17 cm were approximately 18%.  
 
Nineteen individual volume models, and 7 individual taper functions were compared for bias and 
precision. Collective names for the volume equations tested include single-entry, double-entry, 
logarithmic, combined variables. Most volume models had similar bias but a few were clearly biased. 
The models with similar bias were further evaluated by four common statistics including bias, standard 
error of estimates, standard deviation of residuals and mean absolute deviation. The results showed 
that a five parameter model was ranked first, and was the most precise model. However, the 
magnitudes of difference in prediction errors between this model and other models, particularly the 
three parameter model were not significant. For practical purposes, the simpler model was preferred.  
 
Seven taper functions tested here belong to three different groups including single taper equations, 
compatible taper equations and segmented taper equations. Evaluation of taper equations used the 
same residual analysis procedures and criteria as those applied with volume equations. Graphical 
residual analysis showed that most taper models had similar precision with their errors in diameter 
predictions being similar in range. However, some models showed obvious bias. The most highly 
ranked taper model was a compatible taper model of polynomial form. It was the least biased model. 
The second ranked model was a single, simple model. This latter model is relatively simple to apply, 
but it is not compatible with the volume model, yielding slightly different estimates of volume if it is 
integrated and rotated around the longitudinal axis of a tree. However, if the sole purpose is to describe 
tree taper, it is the best model to use. 
 
 
OYIER, PAUL OKANDA (2016) 
FUEL CONSUMPTION OF TIMBER HARVESTING SYSTEMS IN NEW ZEALAND 
 
Fuel is a major cost in logging and is also relied on by logging contractors in New Zealand to adjust 
unit logging rates in dollars per cubic metres ($/m!). There is however, no benchmark on fuel 
consumption rates in litre per cubic metres (l/m!
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PENDLY, MELISSA (2014)  
INVESTIGATING THE REGIONAL VARIATION IN RULES AND BEST MANAGEMENT PRACTICES 
FOR FORESTRY IN NEW ZEALAND 
 
Under the Resource Management Act 1991, the interpretation and implementation of environmental 
policy is primarily the responsibility of local government. The management of forestry operations may 
be influenced via two written means: statutory rules published in regional and district plans, and 
recommended best management practices (BMPs) published in guidelines. There are concerns that 
inconsistency between jurisdictions’ regulations have a negative impact on the forestry industry; both 
in terms of cost and achieving positive environmental outcomes. 

This research has investigated and quantified the variation in Permitted Activity rules and BMPs 
between the sixteen Regional Councils of New Zealand, with a focus on culvert installation and 
earthworks. This research quantified variation on both a nationa
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into consideration. Developing the overall framework within Excel allows easy analysis of the results 
and changes to the underlying assumptions. 
 
Opportunity costs make up a large proportion of the total cost of delivery for the chiplog, sawdust, 
bark and chip biomass and need to be included in any estimate of cost for these biomass streams. The 
logistic system chosen for collecting and chipping the forest residues has a large impact on their 
delivered cost as do the transport costs. However transport cost is not the most significant influence 
on the delivered cost of other biomass stream. The use of biomass for electricity generation only is not 
currently economic in either of the areas analysed. The use of biomass for heat production is currently 
economic if compared to the electricity purchase price. 
!
!
ROTH, GOETZ 
STANFORD AS A DATA SOURCE FOR FOREST MANAGEMENT: A FOREST STAND 
RECONCILIATION IMPLEMENTATION CASE STUDY 
 
The New Zealand forest industry is in a state of change from motor-manual chainsaw processing 
towards fully mechanised harvesting operations. This is driven predominately by changes in the health 
and safety legislation and increased efficiency targets. Through the use of advance harvesting 
machinery with built in computer systems and standardised compatible data collection software (called 
StanForD), all mechanised processing operations are able to produce near real-time production data. 
This data stream enables forest management to work with datasets containing detailed information of 
all harvesting production. StanForD data will therefore enable the development of new ways of forest 
management.  

The study objective was to research the use of StanForD data in a forest stand reconciliation scenario. 
StanForD production volumes were compared against a weight docketing system and inventory yield 
predictions on four harvesting sites. These studies were conducted in a clearfell harvesting crew with 
an experienced harvester operator over the duration of approximately one year.  

The data collection included all relevant production files from the harvester; .PRI (production data), 
APT (harvester cutting instruction) and KTR (harvester head calibration data) files. The forest 
management company supplied load delivery dockets, conversion factors and inventory data. The 
inventory data was processed to estimate the yields of the harvested stands. PLE1 (p ≤ 0.05) boundaries 
by grade group and total volume were calculated. The estimated yields with its PLE boundaries were 
compared against the volume recorded by the harvester and the data retrieved via the docketing system.  

The results show the harvester data, when compared with the inventory data, was within the PLE limits 
for seven out of 15 grade groups. Small utility was the only grade correctly predicted at all sites. Pulp 
wood hasn’t been predicted correctly at any site in comparison to the harvester data. The docket data 
was for five out of 15 grade groups within the PLE limits. For the total volume the harvester data was 
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especially for aspects such as reconciliation. More emphasis on operator training on the harvester 
computers systems is likely to increase the data quality collected by the harvester. !

 
 
SATCHELL, STUART DEAN (2015) 
EVALUATING PROFITABILITY OF SOLID TIMBER PRODUCTION FROM 15 YEAR OLD PRUNED 
AND THINNED E!$+,-./!%&*(/"*% (DEANE & MAIDEN) IN CANTERBURY 
 
This case study investigated profitability of a small stand of fast-grown Eucalyptus nitens in 
Canterbury for sawn timber production. This stand was pruned and thinned and then harvested at 15 
years old. An estimate of per-hectare log yields and diameters was made from the stand. Sample logs 
were sawn, dried and profiled, then products quantified. Log prices were estimated using the residual 
value method. Prices were summed for sawn products from each log, from which processing expenses 
and sawmill profit were deducted for an estimate of log value. In the absence of market prices for sawn 
E. nitens products empirical estimates of price were derived from market survey data. Predictive 
models were produced from estimated stand log yields along with predicted product revenues and 
processing costs from sample logs. These were used for estimating per-hectare log residual values 
from the case study stand trees. Financial returns to the grower were then calculated as discounted 
cash flows from the estimated log residual values per hectare, taking into account grower costs along 
with harvesting and transport costs. Best-practice processing methods were identified from the 
literature and applied as a productivity benchmark. Methods were developed with the view to 
standardising data across research efforts that seek to improve grade recoveries for E. nitens. A range 
of factors were investigated that potentially influenced E. nitens log residual value in this case study, 
including log diameter and log position. Outcomes included a reasonably favourable return on 
investment for the grower. However, this depended on a number of factors such as land price, distance 
from processor, product prices, grading methods, drying methods and level of sawmill profit. The 
application of contemporary best practice small-scale processing methods indicates that E. nitens has 
potential as a profitable plantation species for solid timber production.  

 
 
SAU, ANDI ADRIANA WE TENRI (2013)  
QUANTIFYING FOREST DEGRADATION AND EFORESTATION USING GEOGRAPHIC 
INFORMATION SYSTEM (GIS): A CASE STUDY IN THE THREE PROVINCES, SOUTH 
KAILIMANTAN, EAST KALIMANTAN AND SOUTH-EAST SULAWESI, INDONESIA 
 
Forest degradation and deforestation have been pervasive problems in Indonesia and the country is 
placed second in terms of a high rate of tropical deforestation. Different definitions and different 
techniques have been used to quantify forest degradation and deforestation in Indonesia, and different 
factors have been detected as direct and underlying causes. However, almost no quantitative studies 
have been conducted to relate deforestation and forest degradation to the causes. This study quantifies 
the rate of forest degradation and deforestation between 2000 and 2009 in three provinces of Indonesia, 
South Kalimantan, East Kalimantan and South East Sulawesi, as a case study. 

A geographic information system (GIS) was used to generate geographic datasets to allow 
quantification; accompanied by a descriptive statistical analysis. Land cover in 2000 and 2009 was 
used as the basis of analysis. A national land use classification was aggregated into 10 different land 
use classes. Changes in land use between 2000 and 2009 allowed quantification of the rates of forest 
degradation and deforestation as well as the association between degradation and deforestation and 
potential causes. 
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cutting scenarios producing five, nine, twelve and fifteen log sorts. The study collected data from over 
26 hours of mechanised processing which included the processing of 578 stems at an average piece 
size of approximately 1.6 m3. Machine utilisation results showed processors spending 84% of total 
time on productive tasks and that 49% of total time was spent on the primary productive tasks of log 
processing. 

Quadratic regressions were used to model log processing productivity trends which showed piece size 
and cutting scenario as significant predictor variables (p-value <0.01). There was a significant 
difference between cutting scenario with five log sorts and the cutting scenarios with twelve and fifteen 
log sorts (p-values <0.05), as well as a significant difference between the nine and fifteen log sort 
cutting scenarios (p-value <0.01). There was not enough evidence to suggest productivity was different 
between cutting scenarios producing five and nine log sorts. Based on this analysis, it was likely that 
the null hypothesis that the number of log sorts does not affect log processing productivity should be 
rejected. At a piece size of 2 m3, the productivity model estimated processing productivity was 10% 
higher producing nine log sorts compared to producing fifteen log sorts. 

A linear regression model showed a strong relationship between gross value recovery, piece size and 
cutting scenario (p-value <0.01). Gross value recovery increased as the number of log sorts increased. 
A significant model suggested it is likely null hypothesis 2, that the number of log sorts does not affect 
gross value recovery, should be rejected. There were only some differences in variances between 
cutting scenarios which were statistically significant. Both the average results and regression estimates 
showed the five log sort cutting scenario recovering 94% of the value of the cutting scenario with 
fifteen log sorts. Incremental gains in value recovery as the number of log sorts increased were 
marginal, which appeared to be due to log prices for many major log grades trading in a close range in 
relation to historic price trends. 

Regression trends for productivity and gross value recovery indicated that the most optimal cutting 
scenario, in terms of processing value outturn per productive machine hour, was the cutting scenario 
producing nine log sorts. This suggests that declines in processor productivity offset gains in gross 
value recovery when producing twelve and fifteen log sorts. Market sensitivity analysis suggested that 
differentials in log prices impact on the number of log sorts which optimise the value outturn per 
productive machine hour from log processing. 

 
WAGHORN, MATTHEW J. (2006)  
E
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Outerwood MOE was significantly (P<0.0001) influenced by stand spacing and breed, but not their 
interaction (P>0.05). MOE scaled positively with stand spacing. MOE increased by 39% from 5.4 GPa 
at 209 stems ha01 to 7.5 GPa at 2551 stems ha01. The majority of this increase (33%) occurred between 
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sparks was 37% MC; hot metal, with a wind speed of 2 m/s and MC of 1%, was 398ºC hot metal 
temperature; and carbon emissions was 65% MC. 
 
The results represent a significant contribution to knowledge of the ignition behaviour of grassland 
fuels. Further research is required to verify and extend the results; but, initial findings provide a 
scientific basis for management, investigations of wildfire causes, and decisions around controls on 
recreational activities to protect highly sensitive ecosystems and natural areas from damaging 
wildfires. 
 
 
WEKESA, ANNE (2013)  
USING GIS TO ASSESS THE POTENTIAL OF CROP RESIDUES FOR ENERGY GENERATION IN 
KENYA 
 
Crop residues can make a significant contribution to the energy sector in Kenya. The purpose of this 
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The mean levels of damage were compared by species, and it was established that the damage levels 
are significantly different, with Douglas-fir exhibiting higher broken heights, lower proportion of trees 
damaged, and lower proportions of trees alive than radiata pine. 
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applied to the measured data to estimate carbon expressed as CO$ equivalents. Data analysis was 



!
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!
DEBRAH, DANIEL (2017) 
TERRESTRIAL INVERTEBRATE AS AN INDICATOR OF RESTORATION SUCCESS AT TIROMOANA 
BUSH, NEW ZEALAND 
 
The use of invertebrates as bio-indicator in monitoring restoration project is gradually gaining attention 
worldwide .Their composition and distribution is able to indicate changes in the ecosystem. 
Invertebrate can be used as a tool to measure restoration success due to their ability to detect small 
changes in in the environment. This study was undertaken at Tiromoana Bush, New Zealand with the 



!
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The main purpose of this research is to propose the scenarios to improve the overall economics of 
Jepara’s teak furniture industry and review the trend hypotheses. With a survey of 210 furniture makers 
in Jepara and in-depth interviews with key personnel of Jepara’s teak furniture industry stakeholders, 
this research showed that total teak wood consumption for furniture raw material decreased from 2007 
to 2011, indicating a corresponding reduction in teak furniture production. The condition also was 
aggravated by the furniture industry culture of utilising marketing intermediaries in their marketing 
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MAKROSIMNOK, LUCAS B. (2008)  
ESTABLISHMENT AND GROWTH OF FOREST SEEDLINGS IN REGENERATING FOREST, 
TIROMOANA BUSH, NORTH CANTERBURY 
!
Many years of consistent sheep and cattle grazing had drastically deteriorated the ecosystem and 
biodiversity in much of the Canterbury region. Thirteen permanent natural seedling regeneration plots 
were established within Tiromoana Bush, North Canterbury. The aim of the Tiromoana Restoration 
Project is to monitor and assess the dynamics of the native forest regeneration that may result in the 
restoration of an example of lowland forest so that the ecosystem and biodiversity can be restored in 
the future. 
 
The data analysis was undertaken to examine the relationship between a number of dependent variables 
and independent factors. Dependent variables examined were: total seedling density present in 2008, 
total tree seedling density present in 2008, average change in height of tree species seedlings between 
2007 and 2008 measurements, percentage change in height of tree species seedlings between 2007 and 
2008, and density of new seedlings that were measured for the first time in 2008. Four independent 
variables that were measured for each vegetation monitoring plot and used to predict the seedling 
variables include: canopy openness, soil pH, aspect expressed on north-south gradient, and distance 
from plots to the potential seed sources, expressed in 3-point scale. 
 
Significant correlations (P≤0.05) occurred between tree seedling density and density of new seedlings 
and distance from potential seed sources, and between percentage change in tree seedling height and 
aspect. All other correlations were not significant (P>0.05). Despite developing significant regression 
models for above key predator variables, the variance explained in the regression models was low, 
suggesting that the relationship was not that strong. This vegetation monitoring study showed that 
more tree species would establish under the open canopy with potential seed sources within close 
proximity. Fast growth of tree seedlings was occurring in gully and slopes facing South direction with 
rich environmental resources (water, soil nutrient, light). 
 
 
NORIA, ANDREW (2008)  
ASSESSING THE SUCCESS OF RESTORATION PLANTINGS AT CAPE FOULWIND, BULLER, NEW 
ZEALAND 
!
The success of restoration plantings in restoring farmland adjacent to the Cape Foulwind limestone 
quarry was assessed at two sites. The results obtained in this study suggest that restoration plantings 
at the nursery site are facilitating the recolonisation of new species such as Dacrycarpus dacrydiodies 
and Melicytus ramiflorus, while those at the beach site are failing. Seedlings regenerating at the nursery 
site are progressing well with a wide range of indigenous species establishing under the canopy 
species. The presence of novel seedlings at the study sites indicates that seed dispersal agents are 
present. However, the restoration plantings at the beach site have failed. The restoration failure at the 
beach site is due to the high mortality rate of the initial plantings. Sunlight has penetrated through the 
open canopies causing an influx of weeds and exotic grass. The grass swards have dominated the 
planting site and smothered the seedlings. Selection of species for the restoration plantings that are 
inappropriate to the site have also contributed to the restoration failure. The difference between the 
nursery site and the beach site suggest that weed control and species choice had a major impact on the 
regeneration, succession and overall success of restoration plantings at these sites. 
!
!
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beech logs, honey sales and hive rights. The combination of beech timber, radiata logs, and honey 
sales (Combination 2) is the most profitable combination, with total annual net returns starting at 
$129,000 and increasing to $218,000 by year 30 (as the beech forests continue to develop). NPV (using 
$5000/ha land cost and an 8% discount rate) is greatest for Combination 2 ($929,000) and negative for 
Combination 3 (beech logs, radiata logs, hive rights) (-$177,000). 

Cash flows from the Woodside operation can support outsourced labour ($100,000 manager’s salary) 
if activity combinations are chosen that include revenue from beech sawn timber (other activity 
combinations cannot support the additional expense). However, the NPV for the most profitable 
combination (2) is negative when outsourced labour is included (-$197,000), suggesting at $5000/ha 
land cost, this operation cannot achieve an 8% return.  

The Woodside operation (Combination 2) was found to be most sensitive to shifts in beech sawn timber 
prices, followed by honey prices and hive numbers. There is significant importance therefore for 
Woodside maintaining (or increasing) the prices achieved for beech and honey. Woodside’s beehive 
numbers are restricted for ecological reasons under a QEII covenant to 350 (though the carrying 
capacity of the property is higher), suggesting that an opportunity cost occurs for Woodside by 
including viodiversity as a management objective. 

 
 
SEALEY, COURTENEY (2010) 
EFFECT OF CANOPY TREATMENTS ON INTER-PLANTING LOWLAND TOTARA INTO 
REGENERATING KANUKA FOREST, TIROMOANA BUSH, KATE VALLEY, NORTH 
C
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attract investors for the purpose of capital funding, machine installation, advance training in the 
production of value-added products and assist in the establishment of markets for these products. The 
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Reducing the merchantable volume for natural forest harvest from 60cm dbh so that the amount of 
wood flow available increases was considered. This will enable higher wood flow from natural forest 
and maturing plantations to cover the anticipated economic downfall gap. Customary land registration 
will give greater investment opportunities for large plantation establishment.  

 
DPS price scheduled for quarterly changes occur only infrequently, and therefore may not reflect actual 
international price changes. It is recommended for that an alternative mechanism be in place to include 
CIF price changes considered for the DPS. Direct entry of local producers of sawn timber into the 
export niche markets will give producers opportunities to understand market requirements and 
maximize revenue. 

 
 
WANG, DI  (2018) 
THE FORECAST OF CHINA’S DEMAND FOR SAWNWOOD, WOOD-BASED PANELS AND PAPER 
PRODUCTS 

This study forecasts China’s future demand for sawnwood, major wood-based panels and paper 
products. The drivers of demand are identified to establish the models for projection. The key variables 
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WILLIAM, HEIDI (2018) 
A CASE STUDY ON MOSAIC RESTORATION PLANTING IN SABAH, MALAYSIA 
 

With the rapid decline of natural forests, the establishment of forest plantation estate is important to 
supply continuous resources to timber-based industries in perpetuity. Sabah, which is one of the 
thirteen states in Malaysia, had started establishing forest plantation since the 1970s. In recent years, 
given the importance of timber plantations, the scarcity of land, as well as addressing the adverse 
image of converting forests into Industrial Tree Plantation (ITP), a new system called mosaic 
restoration planting was introduced and later adopted by the State Government of Sabah. This is a 
system that combines planting of fast growing species and retention of natural forests in an area having 
either patches of good forests and degraded forests together, or sporadic forests, or mixed stands of 
both within the licensed areas. This approach is considered to be an alternative means to gain quicker 
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In conclusion, based on the initial NPV assessments and sensitivity analysis on log prices and yield, 
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MSC (ENVIRONMENTAL SCIENCE OR BIOLOGICAL SCIENCE) 
THESIS ABSTRACTS 
 
 
BLOOR, MARCUS (2009)  (ENVR) 
REVIEW OF CURRENT VEGETATION MONITORING ON PRIVATELY PROTECTED LAND UNDER 
ONGOING ECONOMIC USE (GRAZING) 
 
There has been a noticeable shift in focus in biodiversity research in New Zealand over recent decades. 
Research has traditionally focused on biodiversity protection on the public estate, which was 
comprised primarily of ecosystems with lower productive potential (generally over 500m asl). Private 
lands generally have higher production potential and are often used for intensive cultivation and 
agricultural practices. They still however have significant potential for protecting biodiversity values. 
One of the key tools for protecting biodiversity values on privately owned lands in the Canterbury 
region are through legally binding QEII open space covenants and there is significant potential through 
industry certifications.  
 
QEII covenants are placed on the land in perpetuity and provide legally binding protection for 
biodiversity or landscape values within the covenant. This protection is voluntary and allows the land 
owner to continue to use the land for economic benefit providing it does not prove detrimental to 
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DICKINSON,
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This research studied animal movement pattern and habitat use of 2 GPS-collared red deer in the 
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of an Erosion Susceptibility Classification (ESC) system, which was developed by Bloomberg and 
others (2011) of the University of Canterbury for the Ministry for the Environment’s (MFE) 2010 
proposed National Environmental Standard for Plantation Forestry. The ESC was intended for local 
erosion management decisions, yet most literature would classify the map scale of 1:50,000 as more 
appropriate for regional management issues. Thus, this study will test two finer 1:10,000 scale datasets 
against the current 1:50,000 national LUC areal map units and their erosion severity measurements of 
the underlying data for the ESC system, to quantify the level of agreement. 

This study first attempted to identify a unique discriminating parameter of high erosion severity. A 
case study was conducted in the Sherry River catchment, located in the Tasman District of the South 
Island, NZ. The Sherry River Case Study had two aims; the first was to investigate the correlation 
between the Melton ratio and LUC erosion severity. This was accomplished by calculating the Melton 
ratio, a tested morphometric factor that describes basin (watershed) ruggedness, using Irvine’s (2011) 
Geographic Information Systems (GIS) debris- flow model. The product of this GIS debris-flow 
model, a calculated Melton ratio ≥ 0.50 with the areal extent outlined by a River Environment 
Classification (REC) order one polygon, were designated the areas of interest (AOIs). The Melton 
ratio was then tested against LUC erosion severity using the Spearman’s Ranked Correlation 
Coefficient, within the designated AOIs. A field investigation was conducted to verify debris-flow in 
GIS identified AOIs. Only five of the thirteen AOIs identified showed evidence of debris-flow. Two 
were un-checked due to accessibility and the others had a high degree of fluvial activity, which 
indicates a high probability that surface evidence of alluvial erosion deposition was erased. Nominal 
association between the two measurements of erosion (Melton ratio and LUC erosion severity) was 
found at the map scales of 1:50,000 or 1:10,000. Therefore the Melton ratio was not recommended as 
an independent parameter of erosion severity. 

The second aim of the Sherry River Catchment study was to assess the sensitivity of empirically 
generalised LUC areal map units and their erosion severity measurements to spatial resolution, that is, 
what is the effegS, ttpatr qtpam dg dg ttr dg dg ttr dgdg ttr dg tsir d
tyr dg t rmful gu S%Z 3 tThr , ttp g thr g tthalg t tnr dg t,r d dg g t r utCr
dg ,r dgt r entr dg tsr  dg dgdg tir %> lv mmfug thr gr dg tidgt r r d,r dg t r gv ttr dg thatr
dg t r vgfluS dvSu r g tasr dg t r gSm( U ) U% ) ” mful m m mful s,u
>– gu vuyf,br g tdg tthg th o% g tCrr dttl,u
>– dg ttg th o%dg
t r g ttdg tt , ttg 
h o%f,u
>– r dtt ter ggu vuyfnr g tg th o%r dttg tth o%L dttU dttr dvr dg h o%r d o%r dtt tdr
g t h o%,u
>–  , ttui,r g ,r dg t r gv ttr dg thatr
dg t r vgfluS dvSu rts; r
di, ttr 9 %( , ti ” mful m m mful Mr g td o%% lv mmfur g  tesrr dg tgS g d o%%tr dg tsr dg t r
gv tand r g d o%% tir %>t r dg tofr d tesrrr dg teed r  o%%r dg tir dg ton r
gv tsr dg ttrrr dg tir dg ttr d o tir dg toetnvesr dg d>– I%  o%%rr dg te g d o%% lv mmfuon r dvv tb o%%dg  tesrr
lg tir dg ttr dg tsrrrr dg ti g d o%%
dg ,r asr d o%% tir %> dg t r%Z  tir %> dg tir dg  o%%% dmfm g d o%%rr   dgym o%%g
terr dg ta%% t tesrr dg tur
lg tir dg tudg t r
duur dg tuerr ,r dg t r gv ttr dg thatr
dg t r vgfluS dvSu s; t
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bias, as each map was made using empirical judgment. The accuracy assessment’s overall agreement 
was 63% and as for the previous case study, had equally low Producer’s
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ZHAO, HAOTIAN (JOE) (2018) 
MONITORING LAND COVER CHANGE WITH LIDAR AND AERIAL IMAGERY IN 
CHRISTCHURCH, NEW ZEALAND 
 

Land cover change information in urban areas supports decision makers in dealing with public policy 
planning and resource management. Remote sensing has been demonstrated as an efficient and 
accurate way to monitor land cover change over large extents. The Canterbury Earthquake Sequence 
(CES) caused massive damage in Christchurch, New Zealand and resulted in significant land cover 


