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GRI Directors’ Statement 

 

Tēnā koe e hoa, 

2018 was another bustling year for the GRI 
Toi Hangarau, now in its second full year. 

Among many achievements in the GRI, 
highlights included new grants for Dr. Rita 
Dionisio for her project Map-based tools for 
community and Rūnanga-led sustainable 
town planning in small and medium settle-
ments in New Zealand, which is developing 
new ways and tools to improve collabora-
tive planning in New Zealand, by including 
local knowledge from communities and 
Rūnanga in town planning (page 28), and 
Dr. Melanie Tomintz, for her project To-
wards personalised digital health services 
for preventable health conditions, a collabo-
ration between the GRI and UC’s HIT Lab 
which is making innovative use of virtual 
reality to assess behavioural stimuli for 
smoking and vaping (page 49). In addition,  

 

several new staff members have joined us in 
the GRI – we celebrate our growth and the 
diversity of our diverse team, which mem-
bers come   from across the globe (page 54). 

We again sponsored the New Zealand Spa-
tial Excellence Awards, the ceremony for 
which took place on 17 October 2018 in 
Wellington. Several GRI projects and staff 
were award finalists: Envision Scenario 
Planner in the Environment & Sustainability 
category, Prof. Simon Kingham for Educa-
tion & Professional Development, William 
Jones (University of Canterbury student, in-
tern with Orbica on a joint project with 
GRI) and Andrew Douglas-Clifford (UC Ge-
ography student), both for Student of the 
Year.  
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In our engagement activities, it was anoth-
er busy year in our popular seminar series 
(page 36), with speakers from organisa-
tions including the Centre for Space Sci-
ence Technology, Spatial Information Busi-
ness Association, the Ministry of Transport 
and Land Information New Zealand. We 
also launched a new and refreshed website 
for the GRI Toi Hangarau at 
www.geospatial.ac.nz.  

I assumed the Directors’ role in February, 
assuming the reigns from Prof. Simon 
Kingham who took up a position as Chief 
Science Advisor to the Ministry of 
Transport. Congratulations to Simon for 
this prestigious and important role: and 
many thanks for guiding the GRI Toi 
Hangarau through its establishment and 
putting us on a firm footing. Simon is con-
tinuing as a Deputy Director of the GRI Toi 
Hangarau and I look forward to his contin-
ued guidance. He continues to oversee the 
GeoHealth Laboratory, which formally be-
came part of the GRI in 2017. More infor-
mation on the GeoHealth Lab. is given on 
page 42. 

For me, there were two personal high-
lights: in January, I embarked on an expe-
dition to the Dry Valleys of Antarctica, 
looking to establish new lines of research 
in hydrology, in conjunction with col-
leagues in the Department of Geography 

(see page 20); and, in November, I was hon-
oured to be able to attend the United Na-
tions World Geospatial Information Con-
gress in Deqing, China and, witness the is-
suing of the Moganshan Declaration by 
Stefan Schweinfest, Director of the UN Sta-
tistics Division (page 18). This sets out 10 
resolutions for the use of geospatial tech-
nology towards implementation of the 
2030 Agenda and the Sustainable Develop-
ment Goals, including addressing the need 
to “bridge the geospatial digital divide” and 
to “explicitly connect geospatial infor-
mation to national development agendas”. 
In addition, the declaration resolves to 
“support the establishment of Global Cen-
ters of Excellence on Geospatial 
Knowledge” in order to “promote and build 
global geospatial capacity and capability”. 
In the GRI Toi Hangarau, we are exploring 
how we can develop our strategic objec-
tives in support of this. 

We are looking forward to a busy 2019! 

Ngā manaakitanga 
 
 
 
 

Prof. Matthew Wilson 
 
 

http://www.geospatial.ac.nz
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Ki te kahore he whakakitenga ka ngaro te iwi 
 

Kingi Tawhiao Potatau te Wherwhero  
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Development of a GRI collective 
Vision of Equity, Diversity and 

Inclusion 

The GRI was created as an interdisciplinary geospatial research enterprise 
which, in the few years since its inception in 2016, has developed a strong and 

diverse work environment, comprised of a team of visionary and inquisitive re-
searchers who have been convened from all over the world. 

Due to our appreciation of how diverse we are as a team in the GRI, we wish to 
improve our understanding and to come to a collective, practical and integrated 

vision about the fundamental principles of equity, diversity and inclusion. We 
believe that this approach can be extended to our everyday working interactions 
as well as being applied to the way we plan and develop our research. In a 
changing, multidiverse world, we assume this challenge as a means of living in a 

more integrated and balanced way, in order to harmonise and respect everyone’s 
rights, beliefs, views, needs and values. While this may not be an easy task to 
achieve fully, we hope that this vision will enable us to contribute towards a 

more equitable and sustainable future. 

In practice, we have begun by studying and discussing the corresponding guide-
lines developed by the University and other institutions and, simultaneously,  we 
are going through the process of asking ourselves and close colleagues how equi-

ty, diversity and inclusion can be envisioned as part of our short and long term 
strategic plans. Short term actions include beginning to approach members of 
our work place, to get to know us all better and star building a more inclusive 
and equitable work environment. As we consider this to be a dynamic process, 

our plan is to periodically question and re-evaluate our ideas and concepts in or-
der to better fit the challenges and needs of our changing social, professional 
and natural environments. Suggestions or contributions to our collective ap-
proach are always welcome! 
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“Bearing in mind that the 2030 Agenda for Sustainable 
Development, the Sendai Framework for Disaster Risk Re-
duction 2015–2030 and the SIDS Accelerated Modalities of 
Action (SAMOA) Pathway unequivocally call for globally 
coordinated actions in new data acquisition and integra-
tion approaches and in employing geospatial information 
for sustainable development and disaster risk reduction, 
and to strengthen the availability and accessibility of geo-
spatial data platforms…” 

(From the resolution adopted by the Economic and Social Council of the 
United Nations  July  27th 2016).  
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The Geospatial Research Institute Toi Hangarau is a world class cen-

tre of interdisciplinary geospatial expertise in New Zealand. 

 

With our interdisciplinary partnership-based geospatial research, we aim 

to assist New Zealand to: 

 Leverage latent value from investments in public and other datasets  

 Deliver expected productivity gains from smarter use of geospatial da-

ta, technologies and analytics 

 Grow geospatial capacity, by providing access to a range of types and 

levels of geospatial capability 

 Realise the opportunities for geospatial innovation and R&D offered 

by the scale and nature of the New Zealand jurisdiction 

 Provide ongoing global leadership in the rapidly growing field of in-

digenous GIS. 

About us 
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Supporting Funders and  Partners 
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Structure, Management and 
Leadership teams 
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GRI Toi Hangarau Structure 
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Professor Jennifer Brown - Deputy Director 

Head of School of Mathematics and Statistics at the University of Can-
terbury, Christchurch, New Zealand; Jennifer is an Associate Director of 
the Biomathematics Research Centre and researcher in the NZ Health 
Ageing Research Group. She has an undergraduate degree 
in Forestry from Canterbury University.  

GRI Management 

Professor Simon Kingham  -  Deputy  Director, GRI and  
Director of the GeoHealth Lab 

Simon is a Doctor of Philosophy of the University of Lancaster, UK. His re-
search primarily focuses on the impact of the urban environment on individu-
al and community health and wellbeing. His research is generally applied and 
carried out with end users with a strong community engagement focus. A 
main component of Simons’ research is the use of geospatial science.    

Professor Matthew Wilson - Director 
Professor of Spatial Information, Geospatial Research Institute; Matthew is a 
Doctor of Philosophy of the University of Southampton, UK. He has devel-
oped his career working as a surface water hydrologist and geographical in-
formation scientist. His research interest is primarily focused in flood risk 
and the impacts of climate change.  

 

http://www.hitlabnz.org/index.php/staff/rob-lindeman/
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Doctor Melanie Tomintz - Research Manager of the  

GeoHealth  Laboratory 

Melanie has a PhD in quantitative geography from the University of Leeds in 
the UK and graduated as certified engineer in the field of geoinformation sci-
ence from the Carinthia University of Applied Sciences in Austria. She is pas-
sionate about merging the fields of geoinformation and health.   

Wayne Tyson -  Manager, GRI 

Having worked in a variety of technical geospatial roles, Wayne has a vast 
practical experience in field capture and delivery of spatial data. Wayne 
has worked for Conservation agencies in New Zealand and Australia; he 
also has a deep knowledge in Karst Landscape management which he has 
had the opportunity to re-enforce developing projects in Australia, Indo-
nesia and Vietnam. 
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Waimakariri River, New Zealand.  
Photo by:  M. Wilson 



 

17 

Professor Matthew Wilson  
Professor of Spatial Information, Geospatial Research 
Institute 

Professor Richard Green 
Department of Computer Science and Software Engineering 

Research Leadership Group 

Professor Rob Linderman 
Research  Leader of the HIT Lab NZ 

Doctor Graeme Woodward 
Wireless Research Centre 

Professor Simon Kingham  
Deputy Director GRI and Director GHL 

Professor Jennifer Brown   
Head of School for School of Mathematics and Statistics  
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http://mattwilson.eu/
http://mattwilson.eu/
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"The Geospatial Way to a Better 
World": Theme of the United Na-
tions World Geospatial Infor-
mation Congress—UNWGIC 

The first United Nations World Geospatial In-

formation Congress took place in Deqing, 
Zhejiang Province, China in November 2018. It 

was strongly focus on the definitive role of geo-
spatial information management, innovation 

and related technologies to help implementing 
the 2030 Agenda for Sustainable Development. 

The conference explored topics under the theme 
“The Geospatial Way to a Better World”, and 

concluded with the Moganshan Declaration, 
which sets out a commitment to continue to 

develop geospatial technology towards meeting 
the Agenda 2030 targets. As a result of this im-

portant event for the Geospatial Information 
community, the GRI, has adopted the 

Moganshan Declaration as a guiding framework 
for future developments, including the Geospa-

tial CoRE proposal. Below we offer a brief sum-
mary of the event’s highlights. 

Throughout the event, a wide range of topics 

were examined allowing the inclusion and par-

ticipation of all kinds of geospatial information 
users and encouraging a more collaborative 

work environment locally and globally. The con-
ference also worked as a promoter for enhanc-

ing the communication, understanding, 
knowledge and application of geospatial man-

agement. It also opened spaces to advance dis-
cussions on policy relevance and challenges that 

faces geospatial science, technologies and inno-
vations. One important aspect that took special 

place at the discussion was related to the crea-
tion and sharing of more reliable, timely and 

quality geospatial data including value added 
applications and services to tackle worldwide 

issues.  

More than 2000 participants from all over the 

world attended, including government mem-
bers, international organisations, civil societies, 

academics and members of the private sector, 
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who had the opportunity to share and exchange 

their findings and experiences through their 
journey by working with geospatial infor-

mation, as well as being motivated to become 
visionaries when applying  geospatial infor-

mation, technologies and services towards more 
sustainable environments worldwide. In addi-

tion to the numerous presentations, workshops 
and plenaries a significant number of outstand-

ing cultural events were meticulously put in 
place by the conference organisers.    

The conferences’ outcomes, conclusions and 
vision for future developments in the area of 

geospatial information, were aggregated in the 
Moganshan Declaration: a document that 

was issued on behalf of all participants, and 
that stated their commitment to work united 

towards the establishment of a strong commu-
nity around geospatial data for a better future, 

taking account to “leave no one behind”.  To 
achieve this, fostering interdisciplinary interna-

tional, local and regional collaborations and 
partnerships were considered essential to sup-

port sustainable development priorities. The 
next UNWGIC was planned to happen in four 

years, aiming to continue promoting a compre-
hensive and inclusive dialogue among govern-

ments, stakeholders and all geospatial infor-
mation users, to encourage global innovations 

in management of geospatial information. 

 

 

 

http://ggim.un.org/unwgic/documents/
Moganshan_Declaration_Draft_Final.pdf  

Photos 
Left page: Moganshan Mountains, Deqing County, 
Zhejiang Province. 
This page from top: Plenary at UNWGIC; Stefan 
Schweinfest, Director UN Statistics Division, issues the 
Moganshan declaration; Conference Venue; Cultural 
Events (All photos by M Wilson). 
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http://ggim.un.org/unwgic/documents/Moganshan_Declaration_Draft_Final.pdf
http://ggim.un.org/unwgic/documents/Moganshan_Declaration_Draft_Final.pdf
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Establishing new lines of research 
in the Dry Valleys of Antarctica  

In January 2018, Prof. Matthew Wilson joined a 

team from the University of Canterbury in their 
annual fieldwork to the McMurdo Dry Valleys 

of Antarctica, an area so named due to the lack 
of snow and ice cover and the extremely low 

humidity. For a hydrologist such as Prof. Wil-
son, the Dry Valleys are particularly interesting 

since, despite their name, they contain most of 
the few rivers on the continent. These are fed 

by glacial meltwater and may only flow for up 
to 10 weeks per year during the summer 

months, yet support terrestrial life in the form 

of abundant cyanobacterial mats which can 
withstand several months of freezing condi-

tions. Stream flow varies considerably during a 
single day, controlled primarily by the changing 

solar incidence angle in relation to the source 
glacier. The Long-Term Ecological Research 

project (LTER - http://mcm.lternet.edu/) has 
studied the ecology and hydrology of the area 

since 1992 and has established a network of riv-
er gauging and meteorological stations. 

 

Map illustrating part of the Virtual field trip 
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Prof. Wilson spent two weeks in the field with A/

Prof. Peyman Zawar-Reza of the Department of 
Geography, at the upper Taylor Valley near the 

Lacroix glacier. During this time, they began to 
establish new lines of research to address ques-

tions regarding the future of the Dry Valleys, 
particularly in relation to climate change.  

In addition, a virtual field trip (VFT) was devel-
oped for use in teaching, with a main focus on 

the hydrology of the Priscu Stream, a 3.8 km riv-

er fed by the Lacroix, Sollas and Doran glaciers 
(the latter two via the Bohner and Doran 

Streams, respectively). The Priscu Stream flows 
into Lake Bonney, a saline, endorheic (terminal) 

and largely ice-covered inland water body. It is 
hoped that the VFT will inspire students of hy-

drology, particularly since it is so different to 
other rivers which they are likely to have experi-

ence of; it also enables them, in a small way, to 
experience the environment (though perhaps not 

the cold!), particularly when using a virtual reali-
ty headset. The virtual field trip can be viewed 

at: https://geospatial.ac.nz/priscu-stream-vft/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Campsite next to Lacroix glacier 

Priscu Stream, partially frozen 

Inside camp HQ 

Prof. Wilson and A/Prof. Zawar-Reza taking a break next to the Lacroix glacier 
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Research Highlights 
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Modelling large-scale predator 
control measures: Cape-to-City  
project 

Pest are everywhere, from urban gardens to na-

tional parks, but agreeing how to control them is 
not always straightforward. One third of new 

Zealand's land area is classified as protected, but 
still, large portions of land are privately owned, 

and the conservation effort is, relatively, a low pri-
ority. When it comes to land management deci-

sions such as pest control actions, careful negotia-
tions are required with a wide range of stakehold-

ers with differing views and expectations – from 
cat-lovers to rabbit-haters – which can influence 

their engagement and participation in pest man-
agement practices. Yet, these individual behavior-

al aspects are seldom modelled in environmental 
management despite the fact they may drive the 

success or otherwise of environmental manage-
ment. The aim of this research project led by 

Audrey Lustig, Mike Plank and Alex James is to 
develop a social-ecological model that allow for 

human and ecological systems to be linked and 
scenarios tested to help predict their influence 

over each other and improve pest management 
practices. Such modelling can help predict the 

abundance and the likely persistence of New Zea-
land top mammalian predators in the light of po-

tential changes in management efforts across hu-
man-dominated landscapes and can be used to 

formulate a management regime that is most like-
ly to achieve eradication. 

Research for 2017/2018 primarily focused on de-

veloping the ecological aspects of the model.  

A key contribution of this work has been the in-

tegration of a more sophisticated representation 
of species-habitat interactions into a generic 

model of spread to create dynamic maps show-
ing future population trajectories. The model 

describes the behavior of individual mammals 
located explicitly in a map of their habitat. Key 

events in an individual’s lifetime comprise birth, 
death, and dispersal, and these are simulated as 

stochastic, i.e. there is uncertainty in the timing 
of each event. Such modeling provides detailed 

forecasts of mammal abundance at regular time 
intervals into the future. Data are colour-coded 

so that areas of high and low mammal density 
are easily distinguished. The approach devel-

oped is based on combining generic mathemati-
cal modelling frameworks with spatial infor-

mation on habitat distribution, population dy-
namics and actual levels of control. Therefore, 

the approach could be applied to a variety of 
medium size mammalian pests. In addition, the 

model allows exploration of how the distribution 
and abundance of mammals can be affected by 

control interventions by landholders. Important 
roles for this type of model are to help predict 

hotspots of mammalian pest activities, to sug-
gest the most effective control strategy, and to 

identify important parameters and data for im-
proving predictions. 
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As a case study, we used the common brush-

tail possum (Trichosurus vulpecula) population 
across a geographically large treatment area 

in Te Matau a Māui/ Hawke’s Bay, New Zea-
land. The predator management effort in this 

area is coordinated by the Cape-to-City pro-
gramme, a multi-agency initiative that aims to 

evaluate the economic and ecological conse-
quences of large-scale, low-cost predator con-

trol in rural and peri-urban landscape The pro-
gramme involves controlling possums, as well 

as other mammalian pests, across 26,000 ha of 
predominantly private land in the Hawke’s 

Bay region. This is the start of a much more 
ambitious project to eliminate mammalian 

pests from the entire country. As part of the 
campaign to suppress possums in the Cape-to

-City treatment area, intensive monitoring 
efforts have focused on better understanding 

the spatiotemporal patterns of abundance and 
spread of the species. 

Socio-ecological framework for collective pest management. Components: A) 
a raster-based map linking pest carrying capacity with habitat classes (rich, 
medium and poor); B) a pest population dynamics module; C) property 
layer: heterogeneous agents, each representing a group of people owning/
managing the same property (households as decision-making units); D) a 
social or information network The feedback loop E links an agent’s readiness 
to start pest control on its property as a function of pest density. The feed-
back loop F describes the effect of control effort at the property level on the 
pest population dynamics. 

Pest habitat mapping in study area, Te Matau a Māui/ Hawke’s Bay, New Zealand. 
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We investigated the effectiveness of different 

spatial and temporal distributions of trapping 
effort in the treatment area and highlighted  

important findings for assessing the effective-
ness of a pest control operation. First, there are 

striking differences in the effectiveness of spa-
tial control strategies - a well designed spatial 

control strategy could be up to twice as cost 
effective as poorly designed ones. Second, the 

optimal spatial strategy may depend on the to-
tal control effort. Third, for some species, e.g. 

the brushtail possum which has a predominant-
ly annual reproductive strategy and relatively 

constant capture probability over time, control 
timing has only a minimal effect. Fifth, immi-

gration rather than in-situ breeding is likely to 
initiate the population recovery in treated areas 

after an initial knockdown. Therefore, increas-
ing the size of treatment areas and maximizing 

the use of natural barriers to immigration could 
prolong treatment persistence. 

The spread model is still being developed to 
provide more functionality for managers. In 

particular, we are investigating the ways in 
which landholders influence one another, how 

agencies influence landholders, and the pres-
ence of key influential landholders who might  

 
 

help catalyze actions are the current focus of 

research. Dr. Yletyinen (University of Canter-
bury) has already extracted social drivers to col-

lective rural conservation in New Zealand using 
Dr. Brown’s data (Manaaki Whenua) from the 

2015 and 2018 National Surveys of Rural Deci-
sion Makers. She is currently incorporating the 

social data into analytical processes within a 
theoretical social-ecological model including 

social networks and landscape-scale conserva-
tion. Working in collaboration with Dr. 

Yletyinen we will adapt the social-ecological 
modeling already developed to better under-

stand the human-nature relationship and feed-
backs as influencing factors of landowner par-

ticipation in predator control in New Zealand. 
The work builds on a pre-existing knowledge 

base and data acquired by the Hawke’s Bay Re-
gional Council, Department of Conservation, 

Manaaki Whenua and the Biological Heritage 
Challenge. Such inter-organisational joint effort 

is common in New Zealand; for us, this partner-
ship has brought a more practical insight into 

our research. Ultimately, the aim of the model 
is to improve strategic planning for mammal 

control at regional scales. In addition, this mod-
el serves as a template for future dynamic map 

of other mammal species. 
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Key outcomes 2018 

The model has been presented to two na-
tional seminars and one international confer-

ence. A scientific paper describing the model-
ling approach is under review. The model will 

be delivered and updated over the web (via 
Github). In addition, the model will be used 

to formulate a management regime that is 
most likely to achieve possum eradication in 

the Mahia Peninsula by the end of 2021. The 
model will help calculating the risk of reinva-

sion by dispersing possums based on known 
dispersal behavior and characteristics of hab-

itat patches as sources of re-invaders. This  
model will predict the infrastructure required 

to prevent reinvasion. 
 

 

 

Length of the project: 03-2017 to 03-2020. 

Staff involved: Dr. Audrey Lustig, Assoc. Prof. 

Michael Plank, Assoc. Prof. Alex James 
(University of Canterbury, Te Pūnaha Matatini) 

Collaborators: Dr. Dean Anderson (Manaaki 

Whenua) 

Funding sources:  Te Pūnaha Matatini, The 
Geospatial Research Institute Toi Hangarau, 

Manaaki Whenua Landcare Research, Hawke’s 
Bay Regional Council 

www.nesi.org.nz/case-studies/predictive-models-
combat-invasive-species 
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Map-based tools for Community 
and Rūnanga-led sustainable 
town planning, in small and me-
dium settlements in New Zealand 

 

 

 

 

 

 

 

Place-based tools to enable a better integra-
tion of Mātauranga Māori, Māori perspec-

tives and principles in town planning are part 
of the challenge that Aotearoa New Zealand’s 

planning community must address to im-
prove planning outcomes while ensuring so-

cial justice, equity, and recognition of Māori 
communities in urban centres. Māori tribal 

authorities and communities always had 
planning methods and tools, aiming to pro-

tect or enhance spatial relationships 
(Matunga, 2018). This research aims to build 

a bridge between mainstream planning and 
Māori planning. For this, it is fundamental to 

consider which tools and methods can sup-
port the integration, joining, and grafting of 

current town planning and Māori planning.   

 

 

 

Dr. Rita Dionisio and Mr. Mihaere Kirby, discuss cultural 
narratives around the Ngāwhā (hot springs) at Ōhinemutu 
Village. 
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The place-based tool being co-created with the Ōhinemutu village community will act as a repository for cultural 
narratives, from traditional narratives through to lived experiences. The organigram illustrates cultural narratives 
around the ngāwhā (hot springs) as an example. Ngāwhā narratives necessarily stem from Rūaumoko (the god of 
volcanoes, earthquakes and other geological phenomena). Other narratives relate more closely to other Atua 
(spiritual guardians) so the point of access for these narratives will be through the relevant Atua. Some narratives 
may be deposited and accessed via more than one Atua. Types of cultural narratives which will be deposited and 
accessed include photographs, mahi toi (art works), pūrākau (traditional stories), mōteatea (poems), waiata (songs), 
whakataukī (proverbs), scientific abstracts and lived experiences. Each narrative must have a story teller(s), a date 
(rough or precise), a location, and a level of access. Each narrative will need to be validated before it can be accept-
ed into the tool. The validator(s) will depend on the level of access. 
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The research methodology includes two case 

studies, in Rotorua and Waimakariri. The de-
velopment of a shared vision between the re-

search team and the research partners regard-
ing the place-based tool, based on the under-

standing of the aims and functionalities of the 
tool is a fundamental step toward the co-

creation processes.  

In 2018, the research achieved robustness in 

terms of the collaborative models established 
with the partners; Ngāti Whakaue in Rotorua, 

and Ngāi Tūāhuriri in Waimakariri. The collab-
orative partnership with representatives of 

both rūnanga have been advanced, and the or-
ganisational structure of the partnerships has 

been analysed and deliberated by the repre-
sentatives in each case study. Further, the re-

search has already accrued relevant outcomes, 
such as the assessment of planning needs and 

priorities of rūnanga communities (Milestone 
1A), which focuses mostly on the aspiration of 

regeneration and revitalisation of Māori villag-

es. Further, review of the current status of bi-
cultural planning in Aotearoa New Zealand has 

been completed, encompassing a critical exam-
ination of current research, planning initia-

tives, and bicultural planning tools (Milestone 
1B). Currently, the research team and partners 

are co-creating the technical description of the 
place-based tools (Milestone 2A, due Sept 

2019), to guide the technical team in develop-
ing both place-based tools. Further, it is antici-

pated that both tools will reach prototypical 
stages by the end of 2019. 

In Rotorua, our community partner Te Tatau o 
Te Arawa represents Ngāti Whakaue and artic-

ulates the engagement activities in the field, 
including communication with multiple plan-

ning stakeholders. This is particularly effective 
given that we have an immersed research coor-

dinator who works at Te Tatau, Jude Pani. In 
2018, Te Tatau o Te Arawa and Ngāti Whakaue 

Research outcomes 2018 

Waikite (Tiki) marae adjacent to the Ngāwhā (hot springs) at Ōhinemutu Village. 
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deliberated that the place-based tool will focus 

on the cultural narratives in the Māori village 
of Ōhinemutu, to support the whānau in lead-

ing town planning processes related to urban 
regeneration, and the aspiration of reaffirming 

the cultural identity of the village within Roto-
rua. For this, Te Tatau and the research team 

has actively been working in collaboration with 
the Ōhinemutu Working Group, which result-

ed in the decision of focusing the initial stages 
of the place-based tool on the ngāwhā (hot 

springs) and their traditional uses and narra-
tives, as a defining feature for the sense of 

place of Ōhinemutu. 

In the Waimakariri, our community partner 

Hautū Holdings Ltd represents the interests of 
Ngāi Tūāhuriri and articulates the engagement 

activities in the field, including communication 
with multiple development actors for the revi-

talisation of Tuahiwi village. Similarly to the 
case of Rotorua, this has been possible due to 

the immersed researcher, Ruiha Caldwell, who 
affiliates to Ngāi Tūāhuriri and runs Hautū 

Holdings to support whānau in initiating and 
leading processes related to land reutilisation 

in the Māori reserve 873. In 2018, the partners 
deliberated that the place-based tool will focus 

on supporting Tuahiwi whānau in reconnect-
ing with their whēnua, by providing infor-

mation and guidance through the procedural 

structures that affect diverse types of develop-
ment in the village at the land parcel scale (i.e. 

residential, commercial, forestry, farming, etc). 
Moreover, the community partners are also 

interested in developing the place-based tool to 
facilitate the collection and place-based colla-

tion of cultural narratives related to the tradi-
tional and contemporary uses of the land, in 

order to support whānau to reconnect with 
their whēnua in Tuahiwi. 

 

 

 

Outcome Benefits to Aotearoa  
New Zealand 

In the first fifteen months of the project (until 

end of 2018), steady progress has been made 
towards increasing knowledge and interest in 

evidence-based and co-created town planning 
tools and outcomes, toward stronger bicultur-

al planning in Aotearoa New Zealand. 
 
 
Principal Investigator: Dr. Rita Dionisio  

Associate Investigator: Prof. Simon Kingham  

Postdoctoral Researcher: Dr. Dean Walker. 

Funding: MBIE, Endeavour Fund 
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Towards Real-time Federation of 
Spatial Data for Hazard Risk  
Management 

Natural hazard risk management, whether for 

planning or response, requires working with an 
increasing quantity of disparate spatial data and 

the complex analysis of dynamic datasets. How-
ever, growing data volumes are increasingly diffi-

cult to manage, particularly when data are dis-
tributed by multiple agencies. Consequently, 

from the hazard management perspective, data 
can be difficult to find and differing formats can 

make it challenging to produce consistent and 
integrated datasets across regional boundaries. 

This is particularly the case for data that are re-
quired with national coverage, e.g. data of major 

hazards, such as flooding, which crosses agency 
boundaries. On a national scale, there are issues 

related to heterogeneity among datasets, data 
quality and data accuracy, which often need to 

be reconciled manually or with hard-coded rules. 
Much time and effort has to be given to this pro-

cess that could otherwise be used for the model-
ling and prediction of hazards.  

Given the fact that a hazard situation can 

change quickly during an event, near real-time 
integration of dynamic datasets (e.g. rainfall or 

river flow observations) could be used to enable 

risk managers to obtain up-to-the-minute infor-
mation (e.g. updated risk assessments), to aid 

their decision making. In the spatial domain, 

automated real-time integration and analysis of 
data is most effectively achieved at a local scale; 

however, currently used Spatial Data Infrastruc-
tures (SDI) are not designed with automation in 

mind, but rather to minimise interoperability 
issues. As such, we propose that the current 

SDIs be improved, shifting their capabilities to-
wards those of a Spatial Knowledge Infrastruc-

ture (SKI), which would allow data to be inte-
grated and analyzed in real-time, enabling ex-

perts to refocus on the repercussion of hazards 
and the risks associated with them. 

This project is a collaborative work developed to 

aid with the advancements in flood risk mitiga-
tion, where is a clear need to increase data in-

teroperability and accessibility, to improved 
mapping and assessment of flood hazard. In 

this project, we aimed to address these issues 
through the specification of federated spatial 

data infrastructures which may then form a key 
part of an SKI, and the development of proto-

type APIs which leverage these data into rele-
vant information. Key objectives included: to 

engage with flood risk management practition-

ers (end users); to identify current practice and 
needs for data federation; to identify data 
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sources and types which are relevant for flood 

risk management; to review existing spatial da-
ta infrastructure technologies and to assess 

their capabilities for real-time data federation. 
APIs were developed to illustrate the rapid pro-

duction of information to flood managers, such 
as determination of the significance of meas-

ured or forecast rainfall. 

A follow up project will work towards the im-
plementation of the SKI, which comprises: a 

SDI that hosts static and dynamic data of rele-
vance to flood risk assessment, and APIs which 

leverage these data to produce pertinent out-
puts. Ultimately, the SKI system’s uniqueness 

will be found in using spatial and temporal data 
from multiple data sources on-the-fly in situa-

tions where near real-time answers are required 
to real time, possibly life-threatening, situa-

tions. 

One big challenge found in relation to SDIs is 

that, despite the importance that the stake-
holders represent in all parts of their develop-

ment, the implementation of SDIs has generally 
been restricted to enforcing policies and regula-

tions on data collectors and data providers, 
often neglecting the consumers. A Spatial 

Knowledge Infrastructure (SKI) aims to step 
towards a next stage of SDI. This is, instead of 

giving data to consumers and they then go 
through the process of extracting the 

knowledge, the knowledge is derived from 

within the SKI by automated real-time data in-

tegration and processing. By doing this, the 
consumers would not need to have specialised 

technical expertise and can gain access to 
knowledge on-demand without having to 

search for, understand, manipulate, and harmo-
nise the data. 

A SKI depends on ontologies, which fundamen-

tally are the result of combining data together 
and where concepts are represented, inferred 

automatically, and queried over. This may be 
achieved using any of the following approach-

es: entirely linked data (ideal, but requires sig-
nificant time, resource and funding commit-

ments); ontology-based data access (limits 
some capabilities of linked data), or a hybrid 

approach, whereby the ontology-based ap-
proach can be used to address the gaps in 

linked data and be reduced or phased out as 
more links between data are created. 

Users’ needs assessment 

To understand the needs of flood risk practi-

tioners towards the development of a SKI, in 
June 2018 we conducted two workshops in Wel-

lington and Christchurch. The aims of the 
workshops were: to identify the current meth-

ods used in flood risk management, the gaps in 
data and tools, the needs of the stakeholders, 

and whether there is demand for real-time 
analysis and integration of data. 

Rainfall app example: Proof-of-concept completed by Jiakai Li as part of a MSc in Applied Data Science. New “beta” version 
just released. Statistical analysis of observed rainfall data in near real-time. Rain gauge data from Environment Canterbury, 
New Zealand. 
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The workshops had three components. The 

first part focused on datasets identification: 
availability of crucial datasets, data provision 

functionality, current issues and improvements 
needed for existing practice. The second part 

was dedicated to identifying improvements to 
current tools and desired next-generation tools. 

The third part focused on explaining the con-
cept of a SKI and aimed to gather the users’ 

thoughts on a potential SKI implementation. 

The workshops identified a strong actual de-

mand, particularly from local government and 
utility operators, for analytical services related 

to flooding. Currently, this demand is met by a 
skilled supplier community based within the pri-

vate and local government sectors. In terms of 
outputs, we learned from participants that exist-

ing models tend to be created to simulate specif-
ic events (e.g. for a particular probability of oc-

currence / return period) rather than establish-
ing a range of flood / depth probabilities at a 

particular location. Thus, modelling to deter-
mine quantified risk (as a function of probability 

and consequence) is not a common practice. 

Key findings 

There is a clear need for improvement in the 
current SDI. Data improvements include: con-

sistency, quality, and real-time data feeds 
alongside improved accessibility (e.g. central 

access), coverage and documentation.  

Out of the three data categories assessed 

(source, pathway, receptor), receptor data re-
quires most improvement; more data to be cap-

tured and made available. 

A national flood model system was identified 
as a main priority tool to be developed. Major 

expectations regarding this tool were related to 
consistency and provision of live flood infor-

mation as well as to be open source, so that 
experts can input their own datasets, and ex-

tract information needed. Other features of 
interest were: model flexibility, integration 

with existing risk assessment tools such as 
RiskScape, impact evaluation, enable the devel-

opment of site specific models for infrastruc-
ture design activities, and allowing near real-

time scenario modelling. 

Workshop with stakeholders for natural hazard risk management. LINZ, Wellington 2018. 
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Some issues regarding current flood tools and 

systems were also identified: inability to un-
derstand uncertainty in outputs, and support-

ing the visual interpretation of flood datasets, 
to resolve these issues virtual and augmented 

reality were suggested as possible solutions. 

The priorities for improved flood-risk model-
ling and the issues identified with the current 

system, strongly support the implementation 
of a SKI. Approaches to improve them can be 

tackled by taking an SKI-based approach. The 
participants saw benefits with the concept of 

an SKI for better flood-risk management. How-
ever, some concerns were identified, mainly in 

regard to trust in the automation process, the 
governance of the SKI and the development of 

capability to deliver and maintain it and the 
ability to fund of such a system. None of these 

are easily overcome, therefore small-scale or 
partial demonstrators are necessary as a first-

step to provide tangible, beneficial outputs and 
confidence that a larger SKI implementation 

would be worth investing. 

To fully implement a SKI, the participation of 

its stakeholders is crucial. This project has tak-
en a first step in this regard, by engaging with 

flood modellers and managers to understand 

their needs and interests. Such users provide 

essential feedback to support system design 
and adoption. However, before a national scale 

implementation can occur, prototyping is re-
quired to ensure that the SKI meet these us-

ers’ needs. 

In a follow up project, use cases for the SKI 
will be identified alongside the requirements 

that the system needs to fulfil. We suggest 
that stakeholder engagement workshops and 

presentations should be held at regular inter-
vals during the implementation of a flood SKI. 

This will help to create and sustain demand 
for frequent updates and prototyping, driving 

a user-focused implementation of the SKI and 
resulting in a better likelihood of uptake. 

Project leaders: Prof. Matthew Wilson (GRI), 

Robert Deakin (LINZ) and Dr. David McMeekin 
(Curtin University) 

Project team: Dr. Jeremy Siao Him Fa (Curtin), 
Kasey Oomen (LINZ) and Ivana Ivánová 

(Curtin).  

Funding: CRC-SI and LINZ 

Example of Rainfall analysis application. 
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Prof. Jennifer Brown, University of Canterbury 
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 Philippe Apparicio, National Institute of Scientific Research (INRS), 
Québec, Canada. Bikes and advanced instruments to measure noise and pollu-
tion in cities. 

 

 Duane Wilkins, Land Information New Zealand. What’s happening at LINZ 
and what’s next? 

 

 Delwyn Moller - Director of Research at Centre for Space Science Tech-
nology  Advances in remote sensing for terrestrial hydrology. 

 

 Anne Harper is the current Chair of SIBA, the Spatial Industry Business Asso-
ciation. 

 

 Bonita Gestro - Senior Advisor, Domain Strategy, Economics and Evalua-
tion  Geospatial and the Ministry of Transport. 

 

 Rob Deakin, Manager, Resilience Group, Land Information New Zeal 
and  Matt Wilson, Director, Geospatial Research Institute (GRI) Towards 
Real-time Federation of Spatial Data for Hazard Risk Management. 

 

 Jennifer Brown, School of Mathematics and Statistics, University of Can-
terbury, Trends in Environmental Sampling. 

GRISS presenters 2018 
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The GeoHealth Laboratory 
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TE TAI WHENUA O TE HAU 
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The GHL team. From right: Prof. Simon Kingham (GHL Director), Dr Matt Hobbs (postdoc), Dr. Malcolm Campbell  
(Deputy Director), Jesse Wiki (PhD candidate), Dr. Lukáš Marek (postdoc), Denise Hutana (Ministry of Health), Dr. 
Melanie Tomintz (GHL Research Manager) and Dr. John McCarthy (Ministry of Health). Administrative aspects of the 
GHL  are supported by the GRI; oversight and governance are provided by Denise Hutana and Dr. John McCarthy at 
the MoH. 
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In 2004, the GHL was launched as a joint en-

terprise between the University of Canterbury 
and the Ministry of Health. The collaboration 

Between the Ministry of Health and the Uni-
versity of Canterbury has provide a resource of 

research in health that is unique in the South-
ern hemisphere.  In 2017, The GHL joined the 

Geospatial Research Institute (GRI) of the Uni-
versity of Canterbury, creating a large multi-

disciplinary research group in the field of geo-
spatial analysis. 

The research focus of the GHL is applied re-

search  in key areas  such as health geography, 
spatial epidemiology and GIS. In particular, 

the work developed in the GeoHealth Labora-
tory is  centered in understanding how the lo-

cal and national contexts shape health out-
comes and health inequalities and how both 

micro and macro level processes have help de-
fining New Zealanders’ health. Currently, our 

research work has been developed using most-
ly national registries and official statistics to-

gether with other national data sources. 
Throughout 2018, we have been working to-

wards  developing open-access web map appli-

cations based on publicly available data. These 

resources will allow the public to directly ex-

plore data related to relevant public health 
topics such as childhood immunization trends 

over time, across New Zealand.  

Throughout these years, based on the Ministry 
of Health strategy, the GeoHealth Lab has de-

veloped a significant body of work in key areas 
of relevant health issues in the country. To-

gether with the immunization research, some 
of our most prominent current research work 

has been developed in areas such as: childhood 
Ambulatory Sensitive Hospitalisation, obesity 

and dental health. Alongside with these pro-
jects we have started to explore the use of new 

technologies in health, such as virtual reality, 
which currently we  are using to asses peoples’ 

behavior and perceptions related to the use of 
electronic cigarettes (this project has been de-

veloped with external funding). In this way, 
the GHL continues to innovate and promote 

the analysis and mapping of health related 
data in New Zealand. In this way, the lab is 

steadily becoming a strong regional referent  
in the area. 

Introduction 
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The activities at the GeoHealth Laboratory are 
driven  by two major aims:  

 To undertake innovative and policy-
relevant research in the areas of health 

geography, spatial and social epidemiolo-
gy, and Geographic Information Systems 

(GIS) and  

 To increase research capacity and re-

search outputs in the health and GIS aca-
demic sectors.  

The GeoHealth Laboratory has centred its 
working plan on three main core activities: re-

search, scholarships and training. 

Here, we provide a brief summary of the main 

outcomes in research, promotion and work dis-
semination at the GHL in 2018.  

 

 

 

 

Research Highlights 

The GHL has two principal funding streams, 

one directly provided by the Ministry of Health 
(MoH) and the other indirectly provided by the 

Geospatial Research Institute and the Depart-
ment of Geography at the University of Can-

terbury (UC). These are supplemented by addi-
tional funding sources.  

The research developed at the GHL is centred 

on the Ministry of Health strategy. The re-
search model between the MoH and the GHL,  

is focused in developing a specific research 
work programme for each year. Research pro-

jects mostly use MoH data sources such as the 
New Zealand Health Surveys, location data, 

National Minimum Data set, Primary, Health 
Care Enrolments, hospital admissions/

discharge data collections, and other adminis-
trative data sets, as well as the Christchurch 

District Health Board (CDHB), the City Coun-

cil and the Institute of Environmental Science 
and Research. 

 

Summary of outcomes 2018 

G
EO

H
EA

LTH
 LA

B
O

R
A

TO
R

Y 
TE TA

I W
H

EN
U

A
 O

 TE H
A

U
 O

R
A

 



 

44 

 

 

 

 

 

 

 

 

 

 
 
 
 

Aim 
To examine the spatial accessibility to General 
Practitioners (GPs) and hospitals for people 

who were hospitalised between 2011 and 2016 
with one or more long term condition (LTC), 

specifically cancer, cardiovascular disease, dia-
betes, renal and respiratory disease. First, age-

standardised LTC rates are calculated and 
compared across DHB areas. Second, spatial 

analyses are applied to identify individuals liv-

ing further than thirty and further than sixty 
minutes car drive from their nearest hospital 

and/or GP. 
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

Conclusion 
People under the age of 24 have the lowest LTC 

hospital admission rate (3.4%) and people be-
tween the age of 25 and 49 the highest (5.2%). 

People between the age of 50 and 65 have the 

highest LTC rates (19%), followed by people 
over the age of 65 (15.6%).  

People living in Southern DHB have the long-
est travel time to a health service. All people 

with a LTC living in Tairāwhiti, Counties Ma-
nukau and Northland are less than one hour 

driving time from the nearest health service. 
the majority of people with LTC conditions 

have access to a GP or hospital in less than 60 
minutes driving time. Cardiovascular condi-

tions and cancer have the highest number of 
hospital admissions for both scenarios (30 and 

60 minutes driving time).  

Analysis of Long Term Condition (LTC) rates and the spatial dis-
tribution of LTC hospital admissions for Northland, Counties 
Manukau, Tairāwhiti, and Southern District Health Board areas 

Number of LTC hospital admissions for people living further than thirty minutes (scenario 1) or sixty 

Team 

Dr. Clémence Vannier (GHL, UC)  

Prof. Simon Kingham (GHL, UC) 

Dr. Melanie Tomintz (GHL, UC)  

 

Kanchan Sharma (MoH) 

Alison Randall (MoH).  

Dr. John McCarthy (MoH) 
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Team 

Dr. Melanie Tomintz (GHL, UC)  

Dr. Malcolm Campbell (GHL, UC)  

Dr. John McCarthy (MoH) 

 

Aim 

The aim of this project was to use a geospa-
tial simulation methodology to model three 

different scenarios, i.e.:  
 Scenario 1: Number of Māori smokers 

 Scenario 2: Smoking behaviour ex-

pressed as smoking bands  

Occasional smoker: less than one  

cigarette per day  

Light smoker: smokes between 1 and 5  

cigarette per day  

Moderate smoker: smokes between six  

and 15 cigarettes daily  

Heavy smokers: smokes 16 or more  

cigarettes daily  
 Scenario 3: People who quit smoking for 

more than a week.  
 
 
 

Conclusion  
There are neighbourhood variations for different 

types (occasional, light, moderate, heavy) of 
smokers. Highest variations are found for light 

(13.6% - 32.2%) and heavy (12.5% – 30.0%) smok-
ers, i.e. in some neighbourhoods there are only 

around 13 percent of heavy smokers and in some 
it increases to almost a third, of all smokers in 

each area.  

Stronger relationships between deprivation and 

smoking bands at neighbourhood level are found 
for occasional and moderate smokers. Areas with 

higher rates of occasional and heavy smokers are 
found more often for less deprived areas com-

pared to the most deprived areas. The opposite is 

true for light and moderate smokers.  

Neighbourhoods with higher rates of smokers, 

who deliberately tried to quit for at least a week 
or successfully quit after that, varied between 30 

and 47 percent in each area. A urban rural divide 
was noticed, with lower rates in more rural areas, 

meaning that people from rural areas were less 
likely to try to quit smoking for at least a week.  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 Modelling policy relevant small area smoking simulations at 
neighbourhood level to add new insights and information  
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Available at: 

https://ucnz.maps.arcgis.com/apps/CompareAnalysis/index.html?appid=f839fa58f5fd4c0d85151720a4bd7908  
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Authors 
Dr. Lukáš Marek 
Prof. Simon Kingham 
Dr. Melanie Tomintz 
 
 

 
Aim 
To help policymakers and relevant stakehold-

ers to better understand the distribution and 
spatial variation of childhood immunisation 

within New Zealand. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Projects' contribution 

 Provides evidence based on national reg-
istries and official statistics that may be 

further used by relevant stakeholders in 
order to improve immunisation related 

policy and outreach activities. 
 The development of an open-access web 

map application based on publicly avail-
able data. Allows to explore time trends 

of immunisation for DHBs over time 
and by milestone age, ethnicity or socio-

economic deprivation.  

Geospatial analysis of childhood immunisation in  
New Zealand 

https://chchairquality.shinyapps.io/Immunisation/  
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Authors 

Dr. Matthew Hobbs 

Dr. Melanie Tomintz 

Prof. Simon Kingham 

 

Aims 

 To assist policy makers to better under-
stand risk factors for childhood obesity 

and their distribution in New Zealand;   

 To highlight the value of prevention, 

early intervention, rehabilitation and 
wellbeing to improve equitable health 

outcomes in New Zealand 

 To support delivery of the right health 

services in the right location; and 

 To better meet need and build a resili-

ence and sustainable practice at person-
al, community and national levels (New 

Zealand Health Strategy goals six and 
eight).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Projects' contribution 

This project identified spatial variation in obe-
sity prevalence by District Health Board. 

While several child and parent level risk fac-
tors were important in determining childhood 

obesity risk, no food or physical activity envi-
ronment exposures were associated with 

childhood obesity. 

 

 

 

 

Childhood obesity prevalence by DHB 
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Using related parent-child data to examine associations  
between child, parent and environmental characteristics 
and childhood obesity 
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Investigating the rates and spatial distribution of childhood 
ambulatory sensitive hospitalisations in New Zealand 

Authors 
Dr. Matthew Hobbs 
Dr. Melanie Tomintz 
Prof. Simon Kingham 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aim 

To help policymakers understand the distri-
bution of childhood ambulatory sensitive hos-

pitalisations (ASHs) within New Zealand. 
This report supports actions 6 and 8 of the 

New Zealand Health Strategy: ensuring the 
right services are delivered at the right loca-

tion in an equitable, clinically and financially 
sustainable way, and increasing the effort on 

prevention, early intervention, rehabilitation 
and wellbeing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

This report uses several nationwide cross-

sectional surveys and registries to add novel 
findings to current evidence regarding ASH 

rates within New Zealand. It identifies spatial 
variation in both health service availability 

and ASH rates by age group (under 5 and un-
der 13 years) and demonstrates evidence that 

ASH rates were also affected by wider factors 
such as water fluoridation, vaccination and 

enrolment in PHOs. There was also notable 
variation by area-level deprivation and eth-

nicity.  

(A) (B) (C) 

Access to hospitals (A), general practices (B) and pharmacies (C) and dermatological ASH rates for children 

(0-4  5-12 years)  
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Team 

 Dr. Melanie Tomintz  

 Dr. Simon Hoermann 

MSc. Nawan Karki 

Dr. Maria C Vega Corredor 

 

 

Aims 

 To study peoples’ experiences and behav-
iour in virtual environments related to 
vaping;   

 To contribute to the knowledge regarding 
of situations and  environments in which 
people vape in New Zealand;  and   

 To use the advance technology of virtual 
reality  to eliciting craving for vaping us-
ing specifically developed virtual environ-
ments. 

 

Data collection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Projects' contribution 

Virtual reality has been used to study peoples’ be-
haviour related to smoking. However, there is not 
enough evidence or data related to eliciting craving 
for vaping using virtual reality, nor sufficient infor-
mation related to situations or environments in 
which people commonly vape in New Zealand. 
With this project we expect to contribute to expand 
the knowledge regarding vaping and how to use 
advanced technology to enable new research path-
ways to help studying health issues individually 
and collectively. 

 

Additional project with external funding 
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 Virtual Environments to Study Preventive Health Attitudes - 
"VESPHA"Case Study: Vaping 
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Several courses in areas related to health geog-

raphy such as spatial epidemiology, public 
health or Geographical Information Systems 

have been given through the GHL as well as  
through the Geography Department program. 

 

Masters in Geospatial Analysis for 
Public health 

A new masters program in Geospatial Analysis 

in Public Health started in 2018 at the Universi-
ty of Canterbury. This academic program de-

signed in consultation with the MoH,  has been 
created with the aim of  helping to increase ge-

ospatial capability and capacity in New Zea-
land 

Scholarships 

A core driver of the GHL is to ensure that the 

New Zealand health sector has access to a pool 
of young and talented individuals that are 

amongst the ‘best and the brightest’ and have 

practical GIS skills in the emerging areas of 

geohealth research. To meet this aim the GHL 
provides two Master’s Degree scholarships per 

year, and one PhD scholarship.  

 

PhD Students 2018 

PhD student Alison Watkins, successfully de-
fended her PhD thesis: Exploring the social and 

spatial context of adult obesity in Aotearoa New 
Zealand: a spatial microsimulation approach, 

from which a brief summary is given in the 
next page. 

PhD student Jesse Wiki is also developing her 
research, which is planned to be completed in 

2019. 

 

Training 
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Author: Alison Watkins  

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Aim 
To put population level adult obesity in New 
Zealand into a spatial context using spatial 

microsimulation modelling (SMSM). SMSM is 
a technique that combines detailed microdata 

from the New Zealand Health Survey (NZHS) 
with small area census data to generate obe-

sity estimates at a neighbourhood level. 
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Conclusion  
The SMSM outputs will be useful for opera-

tional policy decisions as well as informing 
policy more broadly. Collectively, the work 

presented here extends the understanding of 
the geography of obesity in Aotearoa New 

Zealand.  

PhD Thesis 
 
Exploring the social and spatial context of adult obesity in  
Aotearoa New Zealand: a spatial microsimulation approach 

Local Moran’s I analysis, showing areas with significant clusters of high 

or low obesity areas 
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GRI Research Team, Outputs and 
Promotion 
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The GRI research team 

The GRI team comprises a diverse group of researchers coming  from all over the world. 



 

55 

Dr. Lukáš Marek 

Lukáš is a postdoc at the GHL. His main research interest is currently fo-
cused on geovisualisation and spatial analyses of health data using spatial 
and spatiotemporal modelling, and spatial statistics.  

Dr. Audrey Lustig 

Audrey’s research involves developing methods for modelling species dis-
tributions and range dynamics; exploring optimal management strategies 
for reducing impacts of diverse alien species and invasion syndromes and 
gorging synergies with complexity science and invasion ecology.  

Eduardo Pascoal 

Eduardo is MSc in Geomatics Engineering from the Faculty of Sciences of 
the University of Lisbon (Portugal). Eduardos’ areas of work at the GRI are: 
database administration, spatial analysis and mapping. His main interests 
are related with geomatics specially geospatial analysis, webGIS, Spatial 
Data Infrastructures, software development and much more. Eduardo de-
veloped the GRI website. 

Nawam Mawan 

Nawam holds a Masters in Mechanical Engineering from the University of 
Canterbury. He is currently working on project VESPHA, which is a collabo-
ration among GRI, GeoHealth and HITLabNZ. He is responsible for design-
ing and developing the User Experience in Virtual Reality. 

Dr. Malcolm Campbell 

Malcolm is a Senior Lecturer in the Department of Geography and Deputy Di-
rector of the GeoHealth Laboratory. Dr Campbell leads research on Smart Cit-
ies. He also is involved in the NSC11 project, Crowd-sourced and urban sensor 
data insights for better cities, towns & homes.  
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Dr. Rita Dionisio 

Rita’s research is focused on collaborative planning, urban regeneration, 
and community resilience. Her research experience has been developed 
through projects focused on the social and environmental sustainability 
of neighborhoods and cities, through engaged research. In Japan, she de-
veloped research supporting communities affected by the 2011 Tsunami, 
in envisioning regeneration and recovery scenarios. This work explored 
community responsive urban design and environmentally appropriate 
planning at local and regional levels.  

David Garcia 

David is a mapmaker. He is a PhD student in the GRI focusing on crowdsourc-
ing geographic information for community development and humanitarian 
action. He also has worked for the United Nations and other organisations in 
places hit by disaster (Super Typhoon Haiyan) or conflict (Marawi siege) in 
the Philippines. David is a volunteer of OpenStreetMap (OSM), which is about 
sharing and making “free geographic data for the world”. 

Dr. Dean Walker 

Dean’s work at the GRI is focused on the development of map-based tools for 
Community and Rūnanga-led sustainable town planning in small and medium 
settlements in New Zealand. His research experience has included collabora-
tions with Māori groups for the development of culturally-based tools for envi-
ronmental monitoring; freshwater, estuarine environments, indigenous forests. 
Dean has led a team for the development of a land-use plan for Tokelau.  

Jesse Wiki 

Jesse is a PhD candidate in the GeoHealth Laboratory. Her doctoral thesis 
investigates relationships between the built environment and population 
health outcomes of diabetes and childhood weight status in urban New 
Zealand. Jesse’s research interests are focused on health geography, spatial 
epidemiology and spatial statistics. 

Dr. Clémence Vannier 

Clémence is a geographer who works on landscape and environmental issues. 
She holds a PhD in remote sensing and modelling agricultural practices in 
Brittany region (France). She has developed work on mapping and prospective 
modelling of the land use and ecosystem services changes in a mountain region 
(Grenoble area, Alps, France), as part of a FP7 European project. She now works 
on Socio-Ecosystems and how, facing Environmental issues, landscape can pro-
tect human well-being.  
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Ines Falcao 

Ines is a geomatics engineer, with a MSc from the University of Lisbon. Ines 
has been involved in information technology projects as researcher and devel-
oper, with particular interests in programming and web mapping. At the GRI 
she has been working as a programmer developing  web-based geospatial ap-
plications, for the project: Building Better Homes, Towns and Cities National 
Science Challenge - SRA2: Next Generation Information for Better Outcomes. 

Dr. Maria C. Vega Corredor 

Maria is a Doctor of Veterinary Medicine with an MSc in Tropical Ecology. 
Over the last several years, she has been working in research in the spatial 
epidemiology of zoonotic diseases, with a particular focus in their geo-
graphical variations and associated risk factors including ecological, envi-
ronmental and climatic. 

Dr. Matt Hobbs 

Matt is a postdoctoral researcher in the GeoHealth Laboratory interested in 
how to modify the food and physical activity environment to promote health. 
He is part of the international advisory panel for Perspectives in Public Health. 
Matt has studied and worked in Australia, at Loughborough University within 
the UK, and has also worked as a health, physical activity and obesity consult-
ant.  

Dr. Mirjam Schindler 

Mirjam has a PhD in Geography. She has worked at the GRI as a postdoctoral 
fellow, where her research is focused in spatial analysis to inform residential 
and transport planning on environmental and health concerns with respect to 
urban form. Mirjam has worked on the research project ‘Next Generation Infor-
mation for Better Outcomes’ funded by the National Science Challenge 11 
‘Building Better Homes, Towns and Cities’. 
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Dr. Melanie Tomintz - Research Manager of the  

GeoHealth  Laboratory 

Melanie has a PhD in quantitative geography from the University of Leeds in 
the UK and graduated as certified engineer in the field of geoinformation sci-
ence from the Carinthia University of Applied Sciences in Austria. She is pas-
sionate about merging the fields of geoinformation and health.   
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Conferences and other presentations 
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Web pages and social media 
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Web pages outlining the GRI activities are available at: 

 

https://geospatial.ac.nz 

 

The GRI uses social media to disseminate news and features: 

 

https://www.twitter.com/geospatialnz 

https://www.linkedin.com/company/geospatial-research-institute 



 

61 

G
EO

SPA
TIA

L R
ESEA

R
C

H
 IN

STITU
TE 

TO
I H

A
N

G
A

R
A

U
 



 

62 

 



 

63 

 

GRI Financials and Governance 
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GRI Financials  

Research Income 2,305,000 

Other Income 3,000 

Total Revenue 2,308,000 

  

Total Salaries and Salary-related Costs 982,000 

Administration 13,000 

Direct Academic Costs 367,000 

Travel 107,000 

Equipment 9,000 

Total Other Costs 440,000 

Total Expenditure 1,918,000 

  

Net Surplus (Deficit) 2018 390,000 

 

Income/Expenditure (NZD) 
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Board 
Colin McDonald (Chair) Chief Executive, Department of Internal Affairs 

Rod Carr Vice-Chancellor, University of Canterbury 

Richard Gordon CEO, Landcare Research 

Mark Nichols General Manager, Trimble Navigation 

Wendy Lawson Pro-Vice-Chancellor of Science, University of Canterbury 

Management group  
Matthew Wilson (Director) Professor of Geospatial Information 

Simon Kingham (Deputy Director) Professor of Geography 

Jennifer Brown (Deputy Director) Head of School of Mathematics 

Wayne Tyson (to December 2018) Manager, Geospatial Research Institute Toi Hangarau 

Melanie Tomintz (GHL research manager) Manager GeoHealth Lab 

Research Leadership group 
Jennifer Brown Head of School of Mathematics and Statistics  

Rob Lindeman Research Leader of the HIT Lab NZ 

Richard Green Computer Science and Software Engineering 

Graeme Woodward Wireless Research Centre 

Simon Kingham Department of Geography 

Matthew Wilson  Geospatial Research Institute Toi Hangarau 

Academic staff:   Simon Kingham, Matthew Wilson, Malcolm Campbell, Rita Dionisio, 
 Ben Adams 

Research staff:    Ines Falcao, Matt Hobbs, Audrey Lustig,  
 Lukáš Marek, Eduardo Pascoal, Mirjam Schindler, Melanie Tomintz, 
 Clemence Vannier, Dean Walker, Maria Vega Corredor,  

Research students:   Jesse Wiki, David Garcia 
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