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Geospa tia l Resea rch Institute (GRI) Toi Ha nga ra u 

PhD schola rship 
Informa tion sheet for a pplica nts 

 

Aim  

The Geospa tia l Resea rch Institute (GRI) schola rship has been implemented with the a im to 
increase the amount of novel geospa tia l resea rch in a ll a reas across the University of 
Canterbury.  

 

The schola rship    

Name: The Geospa tia l Resea rch Institute PhD schola rship. 

Funds awarded: Tota l NZ$35000/year, plus fees a nd $4000 
expenses (over three yea rs full- time, or pro- ra ta  for 
pa rt- time study). 

Funding period: The schola rship is tena ble for the period necessa ry 
to complete up to 360 points of enrolment   

Schola rships ava ilable: One 

Closing da te for applica tions 30 Ma y 2025, 17:00 pm NZ Time. 

 

Selection of PhD ca ndida tes 

 

The schola rship is open to na tiona l and interna tiona l applicants and is awarded on a  
competitive selection process.  

From a ll applicants, a  selected group will be shortlisted and invited for an interview. The 
schola rship will be awarded to the best applicant. 

In their applica tion prospective students should identify which of the approved projects 
advertised they would like to complete for their PhD. 

The funding will be awarded to one PhD candida te under the following conditions: 

• The candida te meets a ll UC criteria  for enrolment in the PhD program. 

• The candida te applies for one of the geospa tia l projects advertised (a ll projects ca n be 
found a t the end of this file) 

https://geospatial.ac.nz/
https://www.canterbury.ac.nz/study/getting-started/admission-and-enrolment/enrol-doctoral-degree/1-check-you-are-eligible-doctoral
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• The candida te demonstra tes prior geospa tia l tra ining (e.g. GIS, remote sensing, spa tia l 
da ta  ana lysis) and resea rch experience; a t lea st one publica tion in a  peer- reviewed journa l 
is expected, with publica tion of geospa tia l resea rch highly rega rded.  

• The candida te demonstra tes a  clea r interest in and aptitude for geospa tia l resea rch. 

• The candida te is selected based on applica tion and interview performance.  

• The candida te is approved by the Senior (ma in) Supervisor of their selected project a t UC 
(this happens a s pa rt of the shortlisting and interview process). Prospective PhD 
candida tes interested in one of the advertised projects a re encouraged to contact the 
project main supervisor to discuss the topic, and their suitability for it . 

 

Prospective PhD student applica tions must include the following five items: 

 

• Cover letter expla ining motiva tion for doing a  PhD outlining interest and experience in 
geospa tia l methods and ana lysis. 

• Applica tion form: https:/ /geospa tia l.ac.nz/wp-
content/uploads/2025/04/04_GRIschola rship- Applica tionForm- 2025.pdf 

• Curriculum Vitae including a  list of any prior publica tions.  
• Contact deta ils of a t lea st two academic or professiona l referees; 
• A GPA report obta ined from https:/ /support.schola ro.com/porta l/kb/a rticles/canterbury 

(those with New Zealand or United Sta tes qua lifica tions a re not required to use Schola ro). 

 

Plea se send your completed applica tion to:  

Geospa tia l Resea rch institute: gri- enquires@canterbury.ac.nz 
 

The dea dline for submission of a pplica tions is 30 Ma y 2025, a t: 
17:00 NZ Time.  

 
FAQ 

Ca n I a pply/ select multiple projects in my a pplica tion? 

Answer: No. Candida tes should select one project only and a re encouraged to contact 
the main supervisor to find out about it and discuss their suitability. 

 

Plea se see the GRI PhD Schola rship Project Proposa ls selected for 2025 
below: 

  

https://geospatial.ac.nz/wp-content/uploads/2025/04/04_GRIscholarship-ApplicationForm-2025.pdf
https://geospatial.ac.nz/wp-content/uploads/2025/04/04_GRIscholarship-ApplicationForm-2025.pdf
https://support.scholaro.com/portal/kb/articles/canterbury
mailto:gri-enquires@canterbury.ac.nz
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GRI PhD Schola rship Project Proposa ls -  2025 
 

Project title 

Exploring sources of na tura l a irborne pa rticula te ma tter in New Zea la nd 

UC senior supervisor project leader 
Associa te Professor La ura  Revell, 
la ura .revell@canterbury.a c.nz 

Depa rtment/School 
School of Physica l and Chemica l Sciences 

Other members of the supervision tea m 

Dr. Ca therine Ha rda cre 
Associa te Professor Ma rwa n Ka turji 

Depa rtment/School  

School of Physica l and Chemica l Sciences 
School of Ea rth and Environment 

Links with orga nisa tions outside UC  

Dr. Perry Da vy (Lead Scientist –  Air Pa rticula te Labora tory), GNS Science, Lower Hutt, New 
Zea land 
Dr Liz Kenda ll, (Data  Scientist), GNS Science, Lower Hutt, New Zea land 
Dr Ha mish Gordon, (Assistant professor –  Centre for Atmospheric Pa rticle Studies), Ca rnegie 
Mellon University, Pittsburgh, USA 
Dr Ma tt Woodhouse, (Scientist -  Aerosol and Chemistry Modelling team), CSIRO, Austra lia  
Dr Sonya  Fiddes, (Resea rch Associa te –  Institute for Marine and Anta rctic Studies), 
University of Tasmania , Austra lia  
 
Project outline 
This project will use geospa tia l da ta  science and chemistry- clima te modelling to understand 
na tura l sources of a irborne pa rticula te ma tter (‘aerosol’) in New Zea land. Aerosols cause 
respira tory illnesses in humans when inha led, and influence clima te through their interactions 
with light and clouds. Natura l sources of aerosol include plants (seconda ry organic aerosol), 
wildfires, dust and the ocean (sea  spray and phytoplankton- produced sulfa te aerosol). New 
Zea land is unique in tha t much of the popula tion is more frequently exposed to high levels of 
na tura l aerosol ra ther than human-crea ted sources1. 
A recent report highlighted la rge gaps in our understanding of New Zealand’s na tura l aerosol 
sources and how they may respond to future clima te change2,3. Our project will address this 
knowledge gap by deploying a  chemistry- climate model over New Zealand. Chemistry-
clima te models simula te aerosol emissions, transport, chemistry, and climate interactions, 
and have never been run a t sufficient resolution to capture regiona l va riability in aerosol 
distribution over New Zea land. Recently, modelling experts in the US and Austra lia  have 
developed a  chemistry- climate model based on the globa l UK Earth System Model (which 
supervisory team members a lready use), but with flexible horizonta l extent and resolution, 
making it suitable for deployment over New Zea land. 
Over three resea rch a ims this project will develop a  proof-of- concept chemistry- clima te 
model for the New Zea land region. Geospa tia l ana lysis will inform its development, va lida tion 
and an impact a ssessment of na tura l aerosol on a ir qua lity. 

1. Build high- resolution emissions da ta  sets for na tura l aerosols sources in New Zea land 
from geospa tia l surface cover and land use informa tion. 

mailto:laura.revell@canterbury.ac.nz
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Valida te the model’s behaviour using spa tia lly synthesized observa tiona l da ta . 
Investiga te how na tura l aerosol impacts a ir qua lity in New Zealand communities by using the 
spa tia l and tempora l distribution of aerosol and popula tion da ta  to determine exposure 
metrics. 
Technica l model development and model simula tions will be done by the supervisory team. 
Project a lignment with Vision Mātaura nga .  

While this resea rch primarily addresses na tura l aerosol across the whole of Aotea roa , it  holds 
significant potentia l to contribute to Māori resilience and adapta tion stra tegies. Advancing 
our understanding of the inter- linked a ir qua lity and clima te impacts of na tura l aerosol will 
benefit Māori communities who depend on environmenta l stability for their cultura l, 
economic, and spiritua l wellbeing. This project a ligns with the Vision Mātauranga  principle of 
Ta iao (environmenta l susta inability), a s improved understanding of na tura l aerosol will 
provide critica l insights into a ir qua lity, and how it may change in the future, informing iwi 
and hapū decision- making for environmenta l stewardship and climate resilience. The 
knowledge genera ted could a lso support Hauora /Oranga  (hea lth and socia l wellbeing) by 
guiding stra tegies for communities vulnerable to a ir pollution impacts. 

Although no direct engagement with Māori stakeholders is proposed a t this stage, we 
recognise the importance of embedding indigenous perspectives in scientific resea rch and for 
equitable outcomes. For example, enhanced a ir qua lity projections could inform co- designed 
adapta tion measures with iwi and hapū, ensuring cultura lly relevant and effective solutions. 
We welcome opportunities to explore collabora tive pa thways with Māori advisors and 
resea rchers, ensuring tha t the project outcomes a lign with the va lues and a spira tions of 
Māori, contributing to shared environmenta l and societa l goa ls. 

Importa nce of geospa tia l a na lysis to the proposed resea rch. 

In this project geospa tia l ana lysis will underpin the development and va lida tion of a  new 
chemistry- clima te model for quantifying New Zea land’s na tura l aerosol. Geospa tia l ana lysis 
will a lso inform an impact a ssessment for na tura l a irborne pa rticula te matter exposure in 
New Zea land. 
Geospa tia l informa tion will be used to crea te novel high- resolution emission da ta  sets for 
na tura l aerosol sources by mapping New Zea land’s surface cover and land use to the 
chemistry- clima te model’s surface cover cla sses. Emissions da ta  sets describe how much, 
how fa st, when and from where aerosol is transferred from the Ea rth’s surface to the 
a tmosphere. They a re fundamenta l for chemistry- climate modelling because aerosol 
emissions a re highly dependent on the surface type and land use. 
The project will use geospa tia l ana lysis techniques to va lida te the model aga inst different 
observa tiona l sca les. This will ensure confidence in the chemistry- climate model’s predictions 
and representa tiveness over the New Zea land region. We will use remotely sensed sa tellite 
observa tions in combina tion with ground- based point source observa tions and a ir- pa rcel 
back- tra jectory ana lysis to a ssess the model’s behaviour across a  range of meteorologica l 
and a tmospheric composition metrics. 
We will then combine model outputs with geospa tia l popula tion da ta  to a ssess na tura l 
aerosol exposure and hea lth impacts for New Zea land communities. 
 
Novelty a nd tra nsdisciplina rity of the project  

This project will link geospa tia l ana lysis, chemistry- clima te modelling and a ir qua lity 
management, crea ting new collabora tive opportunities between resea rchers a t GRI and the 
University of Canterbury, a s well a s na tiona l and interna tiona l institutions. The project will 
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crea te a  new, proof- of- concept chemistry- climate model to study aerosol distribution and 
subsequent a ir qua lity and climate impacts in New Zea land. The new model advances 
Zea land’s a tmospheric modelling capability and standing a s a  centre for Southern 
Hemisphere climate and aerosol resea rch and, importantly, develops and ma inta ins critica l 
a tmospheric modelling capability in New Zea land. Our project will demonstra te one novel 
applica tion for the model -  understanding impact of na tura l aerosol on present day a ir qua lity 
in New Zea land. Because little can be done to control na tura l aerosol sources, this is essentia l 
for understanding the effectiveness of a ir qua lity management stra tegies ta rgeting human-
made aerosol pollution. 
We a lso highlight where the new modelling capability can be used to understand the wide-
ranging impacts of aerosol on a ir qua lity and clima te in New Zea land, including: 
The capacity to make future projections of na tura l and human made aerosol. 

• Understanding the interactions between a ir qua lity and climate, such a s the impact 
of dynamic land cover. 

• The role of seconda ry aerosols from human sources such a s nitra te aerosol from 
agricultura l activity. 

Understanding the role of a ir pollution on agriculture, such a s micropla stic deposition to crops 
and pasture. 
Inform a ir qua lity monitoring in New Zea land through ta rgeted site selection and 
interpreta tion of existing da ta  sets. 

• Understanding the fundamenta l processes and Ea rth system drivers of aerosol- cloud-
clima te interactions over remote Southern Hemisphere regions tha t contribute to 
uncerta inty in globa l clima te projections. 

 
References: 
[1] Revell, L.E. et a l., incl. Davy, P.K. and Hardacre, C., (2024), Marine aerosol in Aotea roa  New Zea land: implica tions 
for a ir qua lity, climate change and public hea lth, Journa l of the Roya l Society of New Zea land, 
10.1080/03036758.2024.2319753 
[2] Davy, P.K. et a l., incl. Hardacre, C., (2024), Eva lua tion of New Zea land’s background pa rticula te matter sources, 
Lower Hutt (NZ): GNS Science. 98p. Consultancy Report 2024/53 
[3] Davy PK, Trompetter WJ. 2021. Elementa l analysis results for a ir pa rticula te matter collected in Auckland, 2006–
2021. Lower Hutt (NZ): GNS Science. 57 p. Consultancy Report 2021/45. 

 

Project title  

The Effects of Modern Pine Ha rvesting Techniques on the Movement of North Isla nd Brown 
Kiwi (Apteryx ma ntelli)  

UC senior supervisor project leader  
Sa ra  Kross, sa ra .kross@ca nterbury.a c.nz 

Depa rtment/School 

School of Biologica l Sciences 

Other members of the supervision tea m 

Va nessa  Ba stos 

Steve Pa wson 

Depa rtment/School  

School of Ea rth and Environment.  
 
School of Forestry 

Links with orga nisa tions outside UC (if a pplica ble) 

https://doi.org/10.1080/03036758.2024.2319753
mailto:sara.kross@canterbury.ac.nz
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Sa ve the Kiwi a nd the Kiwi Recovery Group-  Depa rtment of Conserva tion.  

 Project outline 
 
In recent decades, the Kiwi Recovery Group and Save the Kiwi have collabora ted with the 
Forest Owners Associa tion to develop protocols for managing kiwi in exotic forests. Ea rlier 
resea rch in the 1980s (Waitangi Forest, Northland) and ea rly 2000s (Waimarino Forest, 
centra l North Island) suggested tha t exotic forest ha rvesting posed a  low risk to adult kiwi, 
pa rticula rly when undisturbed na tive vegeta tion was nea rby (Colbourne & Kleinpaste, 1983). 
However, modern ha rvesting techniques, such a s stockpiling felled trees and using haulers, 
may present more significant risks.  

Under the Resource Management (Nationa l Environmenta l Standa rds for Commercia l 
Forestry) Regula tions 2017, foresters managing kiwi popula tions must identify and protect 
nest sites while avoiding or mitiga ting adverse effects. However, specific mitiga tion measures 
rema in unclea r. 

This resea rch a ims to track kiwi movements through logging opera tions to a ssess potentia l 
risks and inform improved management stra tegies. The key objectives include understanding: 

1. Movement pa tterns –  How do kiwi move before, during, and a fter clea r- fell ha rvest 
opera tions? 

2. Displacement effects –  Do ha rvest opera tions force kiwi to shift territories, a ffecting 
individua ls in adjacent, unha rvested stands? 

3. Physica l impacts –  Are there documented injuries or fa ta lities resulting from clea r- fell 
ha rvesting? 

4. Mitiga tion stra tegies –  Can our findings inform more effective mitiga tion measures 
a t ha rvest or ea rlier in the forestry cycle? 

The na ture of this resea rch will a lso provide important knowledge on kiwi ecology and 
behaviour in commercia l forest systems. The study will track 20 adult kiwi (ma le and 
female) a t five forestry sites (n=100 tota l), fitting them with transmitters and DoC- issued 
bands six months before ha rvest. Resea rch is conducted under an approved Wildlife Act 
Authority permit and University of Canterbury Anima l Ethics Approval (2024/09R). 

Project a lignment with Vision Mātaura nga .  

This project focuses on the protection of the Kiwi- nui | North Island brown kiwi, a  na tiona l 
icon cherished by a ll cultures in New Zea land, but pa rticula rly by Māori. As a  taonga  
(trea sured) species, kiwi hold deep cultura l, spiritua l, and historica l significance for Māori. 
Their fea thers a re highly va lued for weaving kahu kiwi (kiwi fea ther cloaks), traditiona lly 
worn by Māori people of high rank. Given this cultura l importance and the traditiona l 
knowledge surrounding the bird, tanga ta  whenua  a re key stakeholders in kiwi management. 
For severa l loca l iwi and hapū a cross New Zealand, the ka itiakitanga  (gua rdianship) 
rela tionship between tanga ta  whenua  and kiwi has been forma lly recognized in Te Tiriti o 
Waitangi (The Trea ty of Waitangi) settlement cla ims, which include specific references to 
species recovery efforts tha t the outcomes of this project can support. The project’s 
collabora tors a t Save the Kiwi have established rela tionships with mana  whenua  in the 
proposed study regions, and if successful we will prioritise recruiting a  student from the 
communities this work will be embedded within. 
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Novelty a nd tra nsdisciplina rity of the project  

This will be the first a ttempt to document the spa tia l behaviour of kiwi in response to a  la rge-
sca le disturbance. La rge- sca le blowdowns a re a  na tura l periodic stand- replacing process in 
indigenous forests. Though infrequent, they have a  disproportiona te impact on biodiversity in 
a ffected a reas. In production forests, such disturbance occurs in a  predictable 30- yea r cycle 
due to ha rvesting. Hence, production forests provide an opportunity to study spa tia l 
movement pa tterns of kiwi in response to la rge- sca le disturbance. Such da ta  can then be 
used to reduce nega tive impacts of forest management practices or a id recovery of na tura l 
popula tions, which is important given the increase in the frequency and magnitude of 
disturbance a s a  function of climate change. 

The NZ forest industry manages 1.7M ha  of planta tion forest land and relies strongly on 
geospa tia l da ta  for planta tion esta te planning, e.g., planting, silviculture, and ha rvesting. 
Industry is increasingly using more da ta - intensive geospa tia l tools, e.g., LiDAR and sa tellite 
imagery. Planta tions represent approximately 25% of NZ’s rema ining forest a rea  and 
disproportiona lly more in lowland a reas. This transdisciplina ry PhD brings biologists and 
geospa tia l (pa rticula rly movement/tracking) specia lists together to understand how our 
na tiona l taonga  bird is a ffected by the la rgest single disturbance in a  planta tion forest stand’s 
30- yea r cycle. The resea rch will inform future best practice guidelines under the Na tiona l 
Environmenta l Standa rds. The PhD student will work a longside Save the Kiwi, community 
groups (e.g., iwis and hapū), ha rvesting contractors, and forest managers a s pa rt of their 
project. This provides excellent opportunities for community and Māori engagement tha t can 
bring different perspectives to their resea rch.  

 

Project title  

Geogra phic Pa tterns of Pa rkinson's Disea se in New Zea la nd: Environmenta l Exposures a nd 
Hea lthca re Accessibility Networks 

UC senior supervisor project leader  

Dr Sinéa d Moylett, 
sinea d.moylett@ca nterbury.a c.nz 

Depa rtment/School 

School of Mathema tics & Sta tistics 

Other members of the supervision tea m 

Dr Luka s Ma rek 

Dr Toni Pitcher 

Depa rtment/School  

Geospa tia l Resea rch Institute 

New Zea land Bra in Research Institute 

Links with orga nisa tions outside UC  

This project will establish key collabora tions between the School of Ma thema tics and 
Sta tistics, the New Zealand Bra in Resea rch Institute (NZBRI), and the Geospa tia l Resea rch 
Institute Toi Hanga rau (GRI), bringing together expertise in epidemiology /  da ta  science, 
neurology, and geospa tia l ana lysis. The NZBRI, an independent resea rch institution based in 
Christchurch who ma inta ins a  comprehensive Pa rkinson's disease cohort, has established 
connections with the University of Otago, University of Canterbury, and Te Whatu Ora  –  
Hea lth New Zealand Waitaha  Canterbury. The School of Mathematics and Sta tistics a t UC 
will provide sta tistica l expertise for ana lysing disease pa tterns and outcomes, with 

mailto:sinead.moylett@canterbury.ac.nz
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geospa tia l expertise provided by the GRI. These collabora tions will strengthen existing 
resea rch networks and crea te new opportunities for knowledge exchange between UC and 
other ma jor hea lth resea rch institutions in the Canterbury region and across New Zea land, 
while ensuring access to vita l clinica l and geospa tia l da ta  necessa ry for this resea rch. 

Project outline  
The project will a ssess geographic pa tterns of Pa rkinson's disease (PD) progression and 
outcomes in New Zea land, examining environmenta l risk factors and ca re pa thways. While 
emerging evidence suggests environmenta l exposures contribute to PD outcomes, the 
spa tia l rela tionship between disease pa tterns, environmenta l factors, and hea lthca re access 
rema ins in its nascent stages of investiga tion. The NZBRI ma inta ins a  well- cha racterized PD 
cohort tha t provides an opportunity to examine specific environmenta l exposures and 
hea lthca re access pa tterns tha t may influence disease outcomes. 

This study will utilise multiple da ta  sources: the NZBRI PD cohort, and sepa ra tely, the 
Integra ted Data  Infra structure (IDI) where we will identify people with Pa rkinson's disease 
using NZBRI's established Bayesian model applied to comprehensive hea lthca re da ta  
including hospita l admissions, prescriptions, and morta lity records from 1988 onwards. 
Using residentia l loca tion da ta , we will conduct a  na tionwide popula tion- based spa tia l 
ana lysis of PD outcomes. We will employ va rious spa tia l ana lytica l approaches, including 
Bayesian models, while accounting for demographic cha racteristics and multiple 
comparisons. Environmenta l and socia l determinants of hea lth will be integra ted using 
geospa tia l techniques, incorpora ting the established Hea lthy Loca tion Index and its 
doma ins, a longside officia l geographic cla ssifica tions from Hea lth NZ and Sta ts NZ. 
Additiona lly, we will ana lyse ca re pa thways using na tiona l hea lth da ta sets to a ssess 
hea lthca re accessibility and utilisa tion pa tterns. 

The findings will enhance our understanding of how environmenta l and socia l factors 
influence PD outcomes while identifying a reas where hea lthca re delivery could be optimised. 
Ca re pa thway ana lysis will revea l specific pa tterns in hea lthca re service utilisa tion and 
accessibility, including varia tions in specia list ca re access and trea tment approaches. This 
resea rch will provide one of the first comprehensive spa tia l ana lyses of PD outcomes in New 
Zea land, genera ting insights into environmenta l risk factors and hea lthca re delivery 
pa tterns. Results will inform evidence- based approaches to environmenta l risk reduction 
and guide hea lthca re resource a lloca tion for PD pa tients. 

Project a lignment with Vision Mātaura nga .  

This project a ligns with Vision Mātauranga  by examining hea lthca re accessibility and 
environmenta l factors a ffecting a ll communities in New Zea land, including Māori, who have 
unique pa tterns of Pa rkinson's disease preva lence. Current resea rch within NZBRI indica tes 
tha t Māori communities experience lower ra tes of Pa rkinson's disease than might be 
expected based on popula tion demographics, a  pa ttern tha t warrants further investiga tion 
to better understand the complex interplay of environmenta l, socia l, and hea lthca re factors 
in disease development. Our geospa tia l and network ana lyses will examine hea lthca re 
accessibility pa tterns across different communities, focusing on identifying successful 
models of ca re delivery and environmenta l factors tha t might influence hea lth outcomes. 
The ana lysis will be conducted sepa ra tely for different communities to understand ca re 
pa thways and hea lthca re utilisa tion pa tterns, with the goa l of identifying effective 
approaches to hea lthca re delivery tha t could be expanded or adapted across New Zea land. 

The project pa rticula rly a ligns with the Hauora /Health theme of Vision Mātauranga , a s it  
will genera te knowledge about geographic and environmenta l factors tha t may 
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disproportiona tely a ffect Māori hea lth outcomes in rela tion to Pa rkinson's disease. By 
ana lysing ca re pa thways and hea lthca re utilisa tion pa tterns, we can identify potentia l 
ba rriers to access and a reas where service delivery could be improved for Māori 
communities. This knowledge will be va luable for informing cultura lly appropria te 
hea lthca re delivery and resource a lloca tion decisions. 

Importa nce of geospa tia l a na lysis to the proposed resea rch 

Geospa tia l ana lysis is fundamenta l to this resea rch a s it enables the identifica tion of spa tia l 
pa tterns in Pa rkinson's disease outcomes tha t would not be detectable through traditiona l 
epidemiologica l methods a lone. Through spa tia l sta tistica l techniques, including Bayesian 
models, we can ana lyse geographic va ria tions in disease outcomes and quantify their 
sta tistica l significance, providing insights into potentia l environmenta l factors tha t may 
influence disease progression. The integra tion of environmenta l and socia l determinants of 
hea lth through geospa tia l ana lysis, pa rticula rly using the Hea lthy Loca tion Index and its 
doma ins, will identify key factors a ffecting disease outcomes. Furthermore, network 
ana lysis techniques will be crucia l in examining hea lthca re accessibility, measuring travel 
times to specia list services, and ana lysing service ca tchment a reas across New Zea land. 
This advanced spa tia l understanding of both disease outcomes and hea lthca re delivery 
networks will provide va luable insights for hea lth service planning and resource a lloca tion, 
potentia lly identifying a reas where hea lthca re access could be improved. The combina tion 
of spa tia l sta tistics, network ana lysis, and epidemiologica l da ta  represents a  powerful 
approach to understanding the complex interplay between loca tion, environment, 
hea lthca re accessibility, and Pa rkinson's disease outcomes in New Zea land. 

Novelty a nd tra nsdisciplina rity of the project  

This project pioneers a  novel approach to understanding Pa rkinson's disease in New Zea land 
by integra ting epidemiologica l methods with advanced geospa tia l ana lysis, including 
sophistica ted network and hea lthca re accessibility modelling. While environmenta l factors 
a re widely suspected in Pa rkinson's disease development, direct evidence rema ins sca rce. 
Spa tia l ana lysis offers a  powerful tool to investiga te environmenta l influences on disease 
pa thogenesis, addressing limita tions of previous studies tha t have shown inconsistent 
results rega rding environmenta l risk factors, often hampered by imprecise definitions and 
limited sample sizes. 

Our resea rch leverages the comprehensive NZBRI cohort da ta , the na tiona l cohort based on 
hea lth da ta sets in the IDI and environmenta l exposure da ta  to crea te a  robust ana lytica l 
framework. This transdisciplina ry approach merges epidemiology, environmenta l science, 
and hea lthca re systems resea rch through sophistica ted spa tia l sta tistica l techniques and 
network ana lysis. By examining geographic va ria tions in disease outcomes a longside 
deta iled accessibility mapping of hea lthca re services, we will genera te va luable insights 
into both environmenta l and socia l determinants of hea lth through the Healthy Loca tion 
Index, while identifying ba rriers to ca re access. The integra tion of network ana lysis will 
enable precise measurement of travel times, service ca tchments, and hea lthca re resource 
distribution, providing a  deta iled understanding of how geographic loca tion influences 
pa tient outcomes. 

The combina tion of these diverse methodologies and da ta  sources will a llow us to identify 
potentia l environmenta l exposures such a s industria l activities and a ir qua lity measures, 
while quantifying hea lthca re accessibility through advanced network modelling. This will 
revea l how transporta tion networks, service distribution, and geographic ba rriers impact 
ca re delivery and pa tient outcomes. Our comprehensive approach demonstra tes how 
innovative cross- disciplina ry resea rch can address complex hea lth cha llenges while 
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genera ting practica l insights for hea lthca re delivery improvement. The resulting accessibility 
maps and network ana lyses will provide evidence-based recommenda tions for optimizing 
hea lthca re resource a lloca tion and reducing geographic dispa rities in ca re access. 

 

Project title  

Geospa tia l Ana lysis of Pla y:  
Ca pturing Socia l Pa tterns in Children’s Na tura l Environments 

UC senior supervisor project leader  
Gra eme Woodwa rd, 
Gra eme.Woodwa rd@ca nterbury.a c.nz 

Note: The order of supervisors may change based on the 
candida te's background, recognising tha t it is a  
multidisciplina ry project spanning engineering, geospa tia l 
da ta  science, and paedology (scientific study of children's 
behaviour and development).  A student with an engineering 
background would be preferred. 

Depa rtment/School 

Wireless Resea rch Centre 

(Wireless positioning and sensing expertise) 

Other members of the supervision tea m 

Ca ra  Swit 

Va nessa  Ba stos 

Depa rtment/School  

School of Hea lth Sciences 
(childhood developmenta l psychology) 
School of Ea rth and Environment 
(geospa tia l and movement da ta  ana lytics) 

Links with orga nisa tions outside UC (if a pplica ble) 

Te Whare Kōhungahunga  o UC | Ea rly Childhood Lea rning Centre (ECLC) (for field tria ls and 
da ta  collection) 

ILR (Marcus Clyne): Electronics and Software Design (for low- volume manufacture of 
devices to facilita te da ta  collection) 

Project outline 
Understanding ea rly childhood socia l interactions is fundamenta l to promoting hea lthy 
developmenta l outcomes, yet current tools to study these interactions lack precision and 
sca lability. This transdisciplina ry project, led by resea rchers a t the Wireless Resea rch Centre 
(Dr Graeme Woodward) and Faculty of Hea lth (A/Prof. Ca ra  Swit), a ims to develop a  novel 
piece of wea rable, wireless technology, with a ssocia ted da ta  management and ana lysis tools 
tha t non- intrusively captures both the positiona lity and verba l interactions of children in a  
sha red socia l space (e.g., playground in an ea rly childhood setting). The goa l is to map spa tia l 
and tempora l dynamics of socia l interactions with high precision, tracking movement 
pa tterns, proximity, group forma tion, and verba l exchanges in rea l time.  

This technology will enable resea rchers to ana lyse the socia l epidemiology of peer 
interactions, distinguishing between positive, neutra l, and nega tive interactions, and explore 
how pa tterns of inclusion, exclusion, conflict, or prosocia l behaviour emerge in young 
children’s interactions. This has wide applica tions in developmenta l psychology, educa tion, 
and public hea lth, providing an accura te level of da ta  tha t has never been captured in this 
field before to enable ta rgeted interventions tha t support socia l wellbeing from a  young age. 

mailto:Graeme.Woodward@canterbury.ac.nz
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This technology will be designed to opera te in na tura listic settings without disrupting 
children’s play and interactions, providing ecologica lly va lid da ta  on socia l interaction 
pa tterns tha t is ra rely captured because of limita tions of existing technology. The two lead 
resea rchers have been working on prototypes of this technology for the past two yea rs and 
have collected sufficient da ta  to be confident tha t such technology can be developed, with 
the right expertise, commitment and time, a ll tha t can be offered by a  PhD schola rship. The 
proposed PhD project will focus on the refinement of the geospa tia l da ta  collection, 
management and ana lysis, in addition to the applica tion of this da ta  in resea rch on socia l 
developing in ea rly childhood.   

Project a lignment with Vision Mātaura nga .  

Socia l connectedness and whanaunga tanga 1 a re deeply va lued in Te Ao Māori (the Māori 
worldview) and critica l for fostering hauora  and oranga  (positive hea lth and wellbeing). This 
project strongly a ligns with these va lues by developing wireless, non- intrusive technology to 
capture rea l- time socia l interactions among young children (between 3 and 5 yea rs old) in 
na tura l environments, such a s playgrounds. By observing and understanding how meaningful 
interactions a re initia ted, susta ined, and disrupted, this resea rch provides an important 
opportunity to support tamariki (children) in developing strong socia l foundations that 
contribute to lifelong wellbeing. Additiona lly, it  offers the potentia l to identify pa tterns of 
inclusion, exclusion, and ea rly socia l support networks, which a re key determinants of oranga  
(wellbeing) and equitable developmenta l outcomes. The da ta  genera ted through this 
innovative technology will help build more supportive, socia lly inclusive environments for 
tamariki Māori and a ll children, pa rticula rly in ea rly lea rning settings where founda tiona l 
socia l rela tionships a re first formed. If successful, we will a ctively seek consulta tion with 
Māori advisors to ensure tha t Vision Mātauranga  rema ins meaningfully integra ted into the 
project’s design, implementa tion, and long- term impact. 

 1 A rela tionship through sha red experiences and working together which provides people 
with a  sense of belonging.  

Importa nce of geospa tia l a na lysis to the proposed resea rch. 

The ability to track, visua lise, and interpret complex socia l interaction pa tterns in everyday 
settings is centra l to this project. By capturing accura te positiona l da ta , the technology will 
identify spa tia l clustering,  movement and proximity pa tterns across children over time and 
in rela tion to the surrounding environment. This will a llow resea rchers to move beyond 
traditiona l sta tic observa tiona l methods -  which currently dominate the field -  and instead 
capture the fluid and dynamic na ture of rea l- world peer interactions. Geospa tia l ana lysis will 
support both geovisua lisa tion  and advanced modelling of interaction networks, enabling 
ana lyses of micro level structures and processes within socia l groupings. This level of insight 
presents a  significant methodologica l advancement in child development resea rch, opening 
up new possibilities for understanding how children interact, include, and exclude peers in 
socia l environments.  

Novelty a nd tra nsdisciplina rity of the project  

This project brings together signa l processing engineering (wireless positioning and sensing, 
wireless communica tions), developmenta l psychology, and geospa tia l (including movement), 
da ta  ana lytics –  fields tha t ra rely intersect but offer a  unique and novel approach to studying 
human socia l behaviour. The technology itself is novel in its design for use with young children: 
it  will be wireless, wea rable, and capable of capturing both movement and spoken 
interactions without intrusion. With the technology and expertise in children’s socia l 
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development, this study offers both methodologica l innova tion and theoretica l advancement 
and applica tion to the field.   
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