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Public Health

Welcome announcements Summer School

Wellington

* Useful information (in-person courses)
e QOrientation — bathrooms, lunch & refreshments

* Website materials
(www.spacehealthandcommunitylab.org)



Public Health

Emergency EVaCuatlon Summer School

Wellington

Mein Street

Link Block Levels 4,5,6,7,8and 9(D,E, F, G,H &) Exit through to WSB, use the stairs down to level 3 and exit
through Vibe (The Health Deli) Café.

WSB levels 5,7,8and 9 (E, G &)) Use the stairs down to level 3 and exit through Vibe (The Health
Deli) Cafe.
Lecture theatre (Nordmeyer) Exit down the stairs and use the fire exit opening out to
the exterior of the building and report to carpark near
Ambulance bay.
Ask Otago and Level 3 (C) link Exit through the main entrance by Askotago and report to
carpark near Ambulance bay.
Prefabs Exit through doors and gather in the main car park at front of
building.
Hanson Street Exit through doors and gather on street at front of building.



Public Health

Welcome announcements Summer School

Wellington

* Keeping to time

 Evaluation forms

* Certificates of attendance

e Special room requirements - computer lab
* Introductions



Public Health

Considering postgraduate study? Summer School

Wellington

* Talk to us about the options available at our
3 campuses: Wellington, Christchurch, Dunedin

o8

- Certificate in Public Health
 Diploma in Public Health

- Master of Public Health

- PhD

* To find out more, ask at the registration desk
or visit otago.ac.nz/publichealth



Public Health

Access UO_GUEST gt A

UO_GUEST is the network available for use by visitors to the University of Otago who do not have eduroam access, and provides

internet access.

How do I access the UO GUEST network

To access the UO_GUEST network:

1. Select the UO_GUEST network from the list of available networks on your device. A webpage should open automatically with the
login screen. If not, open a web browser manually and the page should open.

2. Click on the Don't Have an Account?link on the login screen and follow the prompts to create a new account. If you already
have an existing LUO_GUEST account, enter your login details here. You will be required to provide a working email address and
contact phone number.

3. Your UO_GUEST credentials will be emailed to the account provided. You will need to be able to access your email to collect
your password. Once you have received your username and password, click the Sign On button.

4. You are required to read and accept the University network regulations. You will be unable to access the internet until this is
done.

5. After you click Acceptyou will be redirected to the ITS Visitor Network Access page, and you should now be able to access the
internet.



University of
Laid the foundation in geospatial analysis and

environmental health, developing expertise in spatial
statistics and exposure assessment methodologies.

Academic Journey 1

PhD

From Pacific Northwest to New Zealand to the Great Lakes
University of

BRULTPEY the Vertical Visibility Index (VVI), began
pioneering work with Google Street View for neighborhood
neighborhood assessment, focus on urban resilience.

From foundational training in

University of Otago
Expanded research program integrating GPS, wearables,

spatial analysis

and population-wide analyses. Advanced multi-sensor

approaches for comprehensive exposure assessment.

to pioneering novel exposure Research

assessment methods Fellow

B\ Michigan State University
.. Lead large teams, longitudinal and experimental studies,

developed best practicesfor integrating GPS, wearables,
and soundscape mapping. Funded research on
neighborhood exposome across Michigan (100 years).

Methodological innovation brofosso 8
addressing critical gapsin

Met husband and transcontinental move to Michigan,

environmental health research

where our daughter was born on the 10-year

Personal _ .
anniversary of the Canterbury earthquake—a poignant

Journ ey poignant reminder of how place, health, and

intersect.




Measuring Geospatial Exposures

Move through environments and exposures

Industrial Area

;i:i&éryﬂn sions
. Air Toxics

Construction Site s
« Dust & Diesel Ex
« Asbestos

| w
lllﬁ‘

SD

Noise Waike

Particulate Matter vocs Heavy Metals Pesticides Radiation
Movement Through Activity Space & Environmental Exposures

Viewshed and soundscape mapping to assigh exposures
Develop and validate algorithm for determining time (and locations) spent outdoors using GPS + accelerometer data



Measuring Geospatial Exposures

Understand and quantify behaviors using wearables

iUnderstand and quantify behaviors using wearables

= ey -
Physical Activity Environmental Exposure

v €O RS

Refine best practices for use of GPS in health research
Develop tool for linkage of wearable data [in progress]



Measuring Geospatial Exposures

Measure changing environments and neighborhoods over time — not static!

easure changing environments and neighborhoods ove e

Compare static (residential location) versus activity space exposures and health
Understand and quantify historical neighborhood processes



Public Health

Programme Summer School
Wellington
Time Session
9.00 am S1: Welcome & Overview
9.30 am S2: Data types, sources, units, map basics, storage,
geodatabases
10.30 am Morning break
11.00 am S3: Overview of ArcGIS Pro
11.45 pm Tutorial 1 — making a map
12.30 pm Lunch break
1.30 pm S4: Creating spatial data
1.45 pm Tutorial 2 — geocoding
2.15 pm S5: Geographic definitions & techniques
3.00 pm Afternoon break
3.30 pm S6: Defining neighborhoods, applications & health ethics
4.45 pm Discussion/questions

5.00 pm

Finish H




Public Health

Welcome! Haere mai! SHintos  chool

Wellington

e Goals for today, to:

* Understand what spatial data are and where to
find them

* Explore map making

* Think of ways to apply these tools and spatial
thinking to the work you already do

* Consider the power of maps and ethics in our
health research

* Provide resources for further learning and data

12



. Public Health
Software used in the course mir:getﬁcthoo.
e ArcGIS Pro
e Excel

* R coding (optional)

13



Public Health

Summer School
Wellington

Section 1: Overview

14



Public Health

LOcatI on Summer School

Wellington

* Fixed, measurable point on the earth’s surface

e Census area unit, address, coordinates of lat & long
* 23 Mein Street, Wellington 6242
+ 4042'42"N, 7400'45"W < U N

Line of |ongnude/

15


http://rds.yahoo.com/_ylt=A0S020wfjjFKm1IAu_2jzbkF/SIG=12mejpaul/EXP=1244848031/**http:/www.portcities.org.uk/upload/img_400/longitude_latitude.gif

Public Health

Summer School

Sca I e Wellington

* The level of resolution with which we view the
world

e Definitions of these vary widely

Body
Household
Neighbourhood
Community
Village

City

Region

Nation

Globe

16


http://rds.yahoo.com/_ylt=A0S020sdUDVKONcAeimJzbkF;_ylu=X3oDMTBxYjc2MGU1BHBvcwMzBHNlYwNzcgR2dGlkA0kxMTBfMTMx/SIG=1fbjmrakc/EXP=1245094301/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=earth&w=800&h=600&imgurl=www.funtoosh.com/wall/space/earth_a_3.jpg&rurl=http://weblogs.sun-sentinel.com/news/weather/hurricane/blog/2008/04&size=107k&name=earth+a+3+jpg&p=earth&oid=22a01d0faf1b417e&fr2=&no=3&tt=15184572&sigr=123pglbc5&sigi=119jgjuah&sigb=11kdsjl22

Public Health

Scale — socio-ecological model of health FI
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17




Public Health

Importance of scale Summer School

Wellington
* You might want to know about children’s exposure

to gambling outlets in their neighbourhood.
* How do we define ‘neighbourhood’?

* What is the appropriate scale?
* Meshblock?
e Census area unit?
e SA1?
e SA2?
* 500m around home? As the crow flies? Along the
footpath?



What is GIS? A

Wellington

e Geographic Information System

* Both graphical display of spatial features and
underlying tabular data about those features

* Most commonly — ArcGIS/ArcPro software (ESRI)
oBut other free software (TBD)

19



Public Health

Wh at iS G IS—P Summer School

Wellington

* A way of using location information to:

e Record and store information

* Display
" Present information and communicate

findings

* Measure spatial relationships
= |ocational distributions and spatial patterns
= geographic covariates

20



Public Health

Example uses of GIS Summer School

Wellington

e Examine trends in influenza over time

 Early warning signs of water-borne outbreak; or
predictions for the future

* Air pollution exposure estimation

 Demonstrate health inequalities across
Aotearoa/New Zealand

21



. . Public Health
Record and store information Summer School

Wellington
g

22



Record and store
information

Dearborn

Michigan

Basic Information

Type of Place

Metro Area

Politics c. 18607

Unions, Organized Labor?

Sundown Town Status
Sundown Town in the Past?
Was there an ordinance?
Sign?

Group(s) Excluded

Black
Jewish

Comments

Suburb
Detroit

Surely
Yes, Strong Oral Tradition
Don't Know

75 150 300 Kilometers

i~ Ll

Orville Hubbard, former mayor of Dearbarn, was vocal and well-known in his successful
attempts to keep Dearborn “clean”, meaning “white”. In a 1956 interview with an Alabama
newspaper Hubbard stated “They can't get in here. Every time we hear of a Negro
moving in... we respond quicker than you do to a fire” A 1956 US News & World Report
article reported that the city shut off the gas of a black man who moved to Dearborn and
refused to collect his garbage.

Blacks were allowed to reside in Dearborn as live-in domestic workers, but not as
independent
households. Dearborn's black population through 1970 is mostly female.

In the mid 1960s, the NAACP staged a series of fair housing marches in suburban Detroit,
with the first march taking place in Dearborn. Marchers were pelted
with rotten eggs and rocks and called numerous racial slurs.

In 1985, Dearborn passed an ordinace limiting use of the public parks to Dearborn
residents only. This was widely seen as a measure to keep the parks all white.

Legend
Sundown
Towns
4 possible
== probable
. surely
B unknown
3 unlikely




Analyse location and patterns - Day 2

e 1854 - London

Cholera outbreak

Unknown source

Mapped locations
of patients & water
pumps

Intervention

ey
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Public Health
Summer School
Wellington



Generation of geographic covariates - Public Health

Summer School

D ay 2 Wellington

* Key concept: where we live, work and play affect our
lives and our health

* We often extract information from GIS to be used in
other software programs for statistical analyses (eg,
regression modeling)

* This gives us information about places or spatial
patterns

* Helps us characterise exposures or 'dose’

25



Public Health

. . . Summer School
Generation of geographic covariates Wellington
* As epidemiologists or public health practitioners

* We often think about exposures at the individual-level
(eg, genetics, behaviour)

e GIS helps us assess exposure for individuals at larger
scales (eg, air pollution)

* Based on where they live, work, attend school

* Based on where they spend their time (GPS tracking
data)

26



Public Health

Summer School
Wellington

Generation of geographic covariates

* Generate variables which describe:
* Neighbourhood context
* Work environment
* Exposure to environments (built, physical, social)

* Variables are then used to:
* Assess exposure (assign to individuals or to areas)
e Assess health (usually to areas)

* Variables used in regression analyses, for example:
* Land use regression to predict air pollution
* Access to greenspace and depression
* Neighbourhood walkability and CVD

27



Public Health

Summer School

Geocovariate example Wellington

- EXxposure to
"greenery"

- Is it beneficial for
mental health?

- How do we
measure

exposure to
greenery?

Greenness

Vacant home

Vacant lot

28



Public Health

Geocovariate example T A

- Exposure to "greenery"
- Satellite data (NDVI)

- Static

- Use home location, buffer
of school, city of birth

29



gublic HeSaItl:\ I
Geocovariate example SO
- Dynamic
* Use GPS points to
assign exposure

e Google Street
view image for
each GPS point

* Calculate green
pixels

1.0
0.8
06
0.4
0.2
0.0

0 100 200 300 400 500 600







Public Health

Summer School
Wellington

DETROIT

300 City parks

5,000 acres of parkland
5 parks >100 acres

>25 sqg. miles vacant land



Public Health

Summer School
Wellington

CURRENT PARKLAND

FOREST
BUFFER

INTENTIONAL
MEADOW

URBAN
AGRICULTURE

G GSD E.!w‘
: .‘- vvvvvv |4 ‘H
. haily

Figure 3.1 Parks that will no longer have traditional recreatMajggges but will be opeoggl® for green infrastructure with public benefit

33



Public Health

Summer School
Wellington

Nature-based intervention

To benefit
Ecological restoration

N

m) NATIONAL CANCER INSTITUTE




' Public Health
Intervention involved: R

Wellington

Removal of turf grass, litter,
and broken cement




Public Health
Intervention involved: Summer School

Wellington

Planting native species




Public Health
Intervention involved: Summer School

Wellington

Installing trails, benches,
and signage

37



Public Health
Summer School
Wellington

Intervention involved:

Engagement activities

38



Public Health

Summer School
Wellington

—————————— Measures within this study — = = = — — — _

o7 PRIMARY OUTCOME

_ == *S CLINICAL
Physical activity Anthropometric X OUTCOMES
GPS/Accelerometer BMI \\ Obesity
MetabOIic \\ Cancer
Visual & auditory Rl Diabet
green space Cardiovascular labetes
Blogd prassure ] Atherosclerosis
- — Inflammation & ) Simke

Immune Function
CRP

Salivary cortisol
Perceived stress
Anxiety

& DOWNSTREAM .
- SECONDARY OUTCOMES OUTCOMES -~

~ -

L T T T T T TTTTTTTTETETETEEE

4
7’

We measured how park restoration increases physical activity,
lowers stress and improves cardiometabolic outcomes in Detroit.

39



Participant recruitment

 Selected all ‘community open space’ parks —
located in higher vacancy areas of Detroit

» “Restored park neighborhoods”, n=4
e “Other neighborhoods”, n=7

* Recruited participants that lived within the
‘neighborhood’ (500 meters)

Number of neighborhoods

1

o U1 bW

1
7
2

Public Health

Summer School
Wellington

\\

Y - n‘.,

N HOME IN SAMPLE

>, m ABANDONED STRUCTURE




Public Health

Data collection Summer School

Wellington

Participant recruited Participant wears O é
at home belt, completes

Van shuttles participant to health
appointment at MSU Detroit
Center, returning belt, survey,
saliva samples, dried blood spots

survey, saliva
samples, finger prick

}_.

Day 1 Day 7

May to October 2019-2023
2020 and 2023 no recruitment

41



How we used GIS

Time spent in/outdoor by activity mode (e.g.,

* Static measures sedentary, light, moderate, vigorous)

* Dynamic measures

Time spent in park

Time spent in StAND park

Points in vacant lots

# of vacant lots encountered

# of abandoned houses encountered

Tree coverage encountered



7o)
<8
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How we used GIS

Wellington

43



Public Health

What we fOU nd Summer School

Wellington

Mean Estimates of Total Physical Activity (Minutes)

Skl i Rehabilitated Park:
CONTROL (CNT)
< 30
-
o
£
£ n=131 N=201
\E/ T \
2 R * 28.0 mins.
i
T 28.7 mins. - Unrehabilitated Park:
2 26 27.3 mins. "
2 = L \
o 26.9 mins. 27.0 mins. 1 L
‘g 26.5 mins. 26.6 mins. e
= 24
A- 22 | 243 mins.
! 2 3 4 44

Time



What we found

Mean Estimates of Moderate-To-Vigorous Physical Activity (Log Scale)

0.75

0.50

0.00

Moderate-To-Vigorous Physical Activity
(mins/hour)

-0.50

o

-0.25

INTERVENTION (INT)
CONTROL (CNT)

n=131

n=201

0.07 mins.
-0.08 mins.

0.27 mins.
0.12 mins.
-0.06 mins.
2 .
Time

-0.02 mins.

———¢ 0.26 mins.

-0.30 mins. |

4

Outdoor Physical Activity (mins/hour)

o

e 4.5 more minutes/day in MVPA

* Insignificant, but trending toward benefits for “Green PA” .

24

22

2.0

1.8

1.6

Public Health

Summer School
Wellington

Mean Estimates of Outdoor Physical Activity (Log Scale)

INTERVENTION (INT)

CONTROL (CNT)
1.7 mins.
n =201
T 4/"
S S 2 e Y
n=131 1.8 mins. h ) ]
. 1AQ mins.
L 1.8 mins.
1.7 mins. 1.7 mins. 1.9 mir_;s.
1.5 mins.
1 2 . 3 4
Time



Public Health

W h at we fO un d Summer School

Wellington

* On average, participants in neighborhoods with
restored parks spent ~30 more minutes per day
(8 hours) in physical activity!

* This was not found in other neighborhoods.

* We will learn about opportunities for action in
your neighborhood today

46



Present information and communicate

findings - Today

* Percentage pop.

* Hues to show
varying levels

* Geographic
inequality in access
to safe water

Percentage of population with access to
E. coli compliant drinking-water

Public Health
Summer School

Wellington

47



Public Health

Present information and communicate findings Weington .
* Dunedin StUdy i
* Does childhood greenery 2
influence adult mental health? | s
o Satellite derived greenery Fp s
o Anonymized home locations via i
grid cells g
o Participants exposed to differing - o]
levels of greenery; those in o y
rural/remote areas tend to be D
exposed to more vegetation el ?ﬂﬁ




Public Health

Cartography as communication et
* Maps - a form of visual communication

* Using resources: colour, shape and pattern to
communication spatial info and relationships

* Must pay special attention to:
e Coordinate systems
* Projections
* Scale and direction
e Sensitive data

e Graphical abstracts

49



Public Health
Summer School

Wellington

Section 2: Data types, sources
and units, storage,
geodatabases, map basics

50



Public Health

Summer School

Potential spatial data bl iath

* Health - eg, cancer incidence, COVID infection rate, clinic locations

* Social - eg, volunteerism, deprivation of neighbourhoods,
demographics

* Environmental - eg, UV radiation, air pollution, greenery

* Built - eg, airports, fast food outlets, sidewalks

51



Public Health

Summer School
Wellington

Data types

1. Vector data - point, polygon or line
2. Raster data — satellite images, pixels containing data

RASTER AND VECTOR DATA MODELS

o £~

REAL WORLD

1 2 3 45678910

©C ©W ®NOL LS WN -

-

RASTER GRID VECTOR




Public Health
Summer School

Data types — Vector data Wellington

Polygon —
Census Area
Unit

Point — Address or
X,y location

Line — Road network



Public Health

Summer School

Data types — Raster data Wellington

Raster data — satellite images, pixels contalnlng data

OOOTOUVREGE T B )uuudb
0000000BN0REUECE

()m)ooooooqbao;
L0000 00AH0UE,
uouu()onu@po
00000000 OE
fofelesoFeYolelere,
Q00D OOOOOOTS
LOO000000000

Sources/Usage: Publtc Domain. View Media Detaf(s

Steps in making a land use and land cover map using the RLCM
Tool; 1) selecting imagery, 2) overlaying a grid of points,
3) interpreting and attributing, and 4) making land use and lan

cover map. Source: EROS for US 3




Public Health

Data sources Slimer Sehool

Wellington

1. You can create spatial data
* GPS unit/mobile phone/Field Maps
* Google earth or Google Street View
* Geocoding address data TODAY

2. You can obtain existing data BONUS
Shapefiles or raster files

3. You can link tabular data to spatial data BONUS

55



. Public Health
GPS devices , il Summer School
_— T Wellington

Global positioning system (GPS)
 Satellite navigation system
 Started for military purposes
* Primarily maintained by governments

* Private market is growing: Starlink and Blue Origin

GPS receiver calculates position by timing signals sent by satellites
Uses distance between satellites — usually 4+

Satellites continually transmit
* the time the message was transmitted
 satellite position at time of message transmission

56



Public Health

G PS d EVI ces Summer School

Wellington

 Common types — often worn on a belt, or wrist

57



Public Health

Research example — KIDS CAM Summer School

Wellington

e Children may be influenced by harmful
advertising

 Gambling, alcohol, unhealthy foods

 Where and how frequently they are exposed is
unknown

* If we know more about the contexts where
children are exposed, we may be able to develop
policies to reduce that exposure

58



Public Health

Research example — KIDS CAM Summer School

Wellington

e Automatic camera + GPS device

e Children frequently exposed
through:

o product packaging, signs,
merchandise, vending
machines, TV and electronic
media and in-store marketing

* |n school:

o journey to and from school, in
the home, and at convenience,
fast food stores, and
supermarkets

59



Public Health

Research example — KIDS CAM Summer School

Wellington
Bayesian smoothed, kriged surtace of
estimatod 0XpOsuUre 1ates
(087
B
Low: 000
[ wesington Cay
e aesichoot St Residential area ban Ficutsgeaighbaspog o
200m 400m 200m 400m_
Sum 60.754 196 022 48 116 153279 160 923 297 612
Mean 0.045 0.044 0.051 0.05 0042 0.045
Exposure rate  Standard deviation 0.057 0058 0072 0068 0055 0.06
Minimum 0.002 0.001 0.005 0.002 0001 0.001
Maximum 0468 0572 0572 0572 0572 0572
Mean Kniging Variance 0.005 - 0.005 0.005 e
Reduction % 10.27% [ 33.42% | 8.13% 25.90% [21.19% | ~50.29% |

60



Public Health

Google earth — GSV/Mapillary Summer School

Wellington

* Can see features from above (satellites)
e Or at street-level

 And mark the locations of features or conduct audits
remotely

* Can then be used in GIS to conduct analyses or
generate maps



Public Health

Summer School

Google earth — GSV Example Wellington

* Loads of recent uses of GSV in health research
e Systematic review of GSV in health research (n=54):
* 7% used GSV for sampling
* 82% for exposure assessment
* 11% for health policy monitoring

65% utilized a checklist approach to virtually auditing
the built environment for tfeatures linked to health

* injury, alcohol and tobacco use, physical activity and
mental health

* Most studies reported considerable benefits of GSV,
when compared to non-virtual methods, via the
reduction of research time and costs

e Reading




Public Health

GSV example- LAND Summer School

Wellington

» Goal: assess level of maintenance and care of lots/parcels within
neighborhood — signs of disorder = mental health

e Use GSV to conduct virtual audit
* "Walk" street segments and code each lot

Code Structure Can you code this side of the street? (e.g., its not a highway)

Code category Question Response

Lot lype What lype of lot? 1 = residential What's the stmelgﬂ::s?olu\iun quality? T
2=commercial Historical Data Present?
3 = recreational Coordinates For Start Position?
4 =empty lot !
5 = other

Obstruction  Is 75% or more of the l=yesor0=no ) [Survey End: ]

image obstructed? 1] [ Bty Lot |
Litter Is there litter present? 1 = none to a litter (zero to five pieces) R Ve /

2 = some litter (about six to 20 pieces)
3 =a lot of litter (over 20 pieces)
Maintenance How maintained is the lot? 1 = no to little deterioration

Do you Want to code another
— lot on this street?

Is 75% or more of the lot obstructed?
2 = some deterioration

Is there litter present?
3 =a lot of deterioration (None to a little, some, a lot)
Vacaml Is the lot vacant or abandoned? 1=yes or 0=no Tow mamained is the Tow?
Graffiti Is there graffiti present? 0 = no graffiti (zero tags) No to a little, some, a lot)
1 = some grﬂ-ﬁi” (f)ne to three [ElgS) Is the lot vacant/abandoned?
2 =a lot of graffiti (four or more tags) (Yes or No)

Is there graffiti present?
None, some, a lot)

End Coordinates
Additional Notes 6 3

Source: Shewark et al., 2024



Public Health

Summer School
Wellington
Composite ICC M (SD) Range
Block face
98 8.22 (6.90) 1-41
Viaintenance .96 11.20 (10.30) 1-55
.94 3.22 (3.07) 0-18
Graffiti 0.31 (0.65) 04
Empty lot boundary A9 NA NA
determination
LAND neighborhood .97 22.95 (19.84) 2-116
disorder score
Street segment
Litter 98 15.92 (13.42) 1-73
Maintenance 98 21.72 (19.46) 1-101
Vacant 96 6.32 (5.75) 0-24
Graffiti .57 0.59 (0.92) 0-5
LAND neighborhood 08 44.55 (37.98) 2-211

disorder score

Note. NA = not applicable; ICC = intraclass correlation; LAND = Lot Assessment
of Neighborhood Disorder.

Source: Shewark et6§I., 2024



GSV restrictions & alternatives

e GSV has (as of 2024)
restrictions/limitations on
use of their data

Additional restrictions

While we're excited to see many uses of Street View, there are some use cases that are
prohibited, including but not limited to:

DON'T DO THIS X Creating data from Street View images, such as digitizing or tracing information
from the imagery

X Using applications to analyze and extract information from the Street View imagery

Downloading Street View images to use separately from Google services (such as
an offline copy)

X Merging or stitching together multiple Street View images into a larger image

These restrictions apply to all academic, nonprofit, and commercial projects.

Health & Place

LSEVIER Volume 87, May 2024, 103244

To use or not to use proprietary street view
images in (health and place) research? That
is the question

Marcao Helbich 21 & & | Matthew Danish @1, 5.M. Labib 2, Britta Ricker ®

Show more v

+ Add to Mendeley ©& Share 99 Cite

Global Streetscapes—A comprehensive dataset of 10 million street-level images
across 688 cities for urban science and analytics

Y Hou, M Quintana, M Khomiakov, W Yap. .. - ISPRS Journal of ..., 2024 - Elsevier

Street view imagery (SVI) is instrumental for sensing urban environments, benefitting

numerous domains such as urban morphology, health, greenery, and accessibility. Billions

Tr Save 99 Cite Cited by 86 Related articles All 5 versions

From space to street: A systematic review of the associations between visible
greenery and bluespace in street view imagery and mental health

M Bardhan, F Li, MHEM Browning, J Dong_.. - Environmental 2024 - Elsevier

Alarge body of literature shows that living near greenery supperts healthy lifestyles and

improves mental health. Much of this research has used greenery measured from a bird's

Tr Save 99 Cite Cited by 13 Related articles  All 8 versions

Coverage and bias of street view imagery in mapping the urban environment
ZFan, CC Feng, F Biljecki - Computers, Environment and Urban Systems, 2025 - Elsevier

Abstract Street View Imagery (SVI) has emerged as a valuable data form in urban studies

enabling new ways to map and sense urban environments. However, fundamental concems ..

v Save U9 Cite Citedby 26 Related articles  All 6 versions

ZenSVI: An open-source software for the integrated acquisition, processing and
analysis of street view imagery towards scalable urban science

Klto, ¥ Zhu, M Abdelrahman, X Liang, Z Fan_.. - ... Environment and Urban ___, 2025 - Elsevier

Street view imagery (SVI) has been instrumental in many studies in the past decade to

understand and characterize street features and the built environment. Researchers across ..

vr Save Y9 Cite Cited by 21 Related articles  All 8 versions

mTmL A citizen science toolkit to collect human perceptions of urban environments
using open street view images
M Danish, SM Labib. B Ricker, M Helbich - Computers, Environment and ..., 2025 - Elsevier
Absiract Street View Imagery (SVI) is a valuable data source for studies (eg, environmental
green space i ification or land cover classificati While ial SVI
vr Save U9 Cite Cited by 22 Related articles  All 8 versions
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GSV restrictions & alternatives Wellington

 Alternatives do exist and are predominately crowd-
sourced imagery
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Research example — Neighborhood audits [
* Audit neighborhood built conditions in FieldMaps

e g e P
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Example - Google Earth Engine Wellington

* Repository for large spatial datasets

25 earthengine.google.com * @

N
& Google Earth Engine

Introducing Google Earth Al, our collection of geospatial Al models and datasets to address critical global challenges. Learn more

A planetary-scale platform for Earth
science data & analysis

Powered by Google's cloud infrastructure

‘ P Watch Video

Meet Earth Engine

Google Earth Engine combines a multi-petabyte catalog of satellite imagery and geospatial datasets with planetary-scale analysis capabilities.
Scientists, researchers, and developers use Earth Engine to detect changes, map trends, and quantify differences on the Earth's surface. Earth Engine
is now available for commercial use, and remains free for academic and research use.
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Data sources and software overview Woellington

***refer to course book

Statistics New Zealand

Interactive boundary maps (koordinates.com)

Various files (in ESRI format) from other websites

Software choices

* ESRI ArcGIS: industry standard for display but also many important analytical
capabilities (license fee)

e SaTScan: Cluster analysis software (free)

* R: has packages for spatial analysis and geocoding (uses google earth)
* Mapinfo: (license fee)

* QGIS: (free)

* GeoDa: good for geographic regression, autocorrelation analyses (free)
 Stata 13 onwards: programs/commands designed for mapping.

* Google:for GSV images (currently free) or geocoding (free up to 10,000 callouts IP
address/day — but have to register a credit card with Google :/) 69



Units and scale
* Point

* Polygon

* Line

In New Zealand....used to be
Meshblock

Census area unit (CAU)
Territorial authority (TA)
District Health Board (DHB)
Updated with 2018 Census

Public Health

Summer School
Wellington

70
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New statistical geographies Summer School

Wellington

SSGA18 has been updated with new concepts and definitions, international
compatibility

Now SSGA23: https://www.stats.govt.nz/methods/statistical-standard-for-geographic-areas-2023/
* No census 2030 (last one 2025)

Meshblocks: 30-60 dwellings (containing approximately 60-120 residents).
* still fundamental ‘building block’

New statistical geographies:
 Statistical area 1 (SA1): ideal size range of 100-200 residents
 Statistical area 2 (SA2): 2,000-4,000 residents (city) / 1,000-3,000 residents (district)
 Statistical area 3 (SA3): range of population sizes
* Urban rural (UR), including
* Functional urban areas (FUA)
* Urban accessibility (UA)
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‘ Nech:aland Public Health
T Summer School

Territorial authority Regional council We I I i ngton

Urban

Functional R
accessibility

urban area Siees
indicator

‘ Urban rural

Statistical area 3
A
|
Statistical area 2 g N
Bl
Statistical area 1

T

[l Statistical geography Electoral geography Administrative geography Analytical geography

Area Units / Domicile
Codes

© 3 Not all territorial authorities or regional councils contain these [] Ward and community board/local board can nest within each other

Note: If a council has Maori wards/constituencies then wards and constituencies become General ward General constituency 72
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Longitudinal work Wellington

* Even before this change...

2018 geographic areas
Py N ° ° ° Download 2018 Annual Areas file (WinZip text file, 854kb)
e e d to h a r m O n I Ze u n I t S (to I a rge r u n I t ) (This concordance file relates to the 2018 geographic boundaries)
Contents of 2018 annual areas file Column heading :ii::' Example
. . Meshblock 2001 code MB2001_code 7 1461500
* Or possibly use concordance files: o me T Juarn
Meshblock 2010 code MB2010_code 7 1461501
Meshblock 2011 code MB2011_code 7 1461501
* http://archive.stats.govt.nz/browse for stats/Maps and geography/Geographic- estblock 2013 code MB013code 7 1461501
areaS/geographiC-area-ﬁles.aSpX Meshblock 2017 code MB2017_code 7 4000023
Meshblock 2018 code MB2018_code 7 4000023
Statistical area 1 2018 code SA12018_code 7 7016339
Statistical area 2 2018 code SA22018_code 6 213200
Statistical area 2 2018 descriptor SA22018_name 254 Taradale South
Urban rural 2018 code UR2018_code 4 1296
Urban rural 2018 descriptor UR2018_name 254 Napier
Urban rural indicator 2018 code IUR2018_code 2 12
Urban rural indicator 2018 descriptor IUR2018_name 254 Large urban area
Territorial authority 2018 code TA2018_code 3 031
Territorial authority 2018 descriptor TA2018_label 254 Napier city
Ward 2018 code WARD2018_code 5 03104
‘Ward 2018 descriptor WARD2018_label 254 Taradale ward
Community board 2018 code CB2018_code 5 03199
Community board 2018 descriptor CB2018_label 254 Area outside community
Subdivision 2018 code TASUB2018_code 5 03199
Subdivision 2018 descriptor TASUB2018_label 254 Area outside subdivision

Regional council 2018 code REGC2018_code 2 06


http://archive.stats.govt.nz/browse_for_stats/Maps_and_geography/Geographic-areas/geographic-area-files.aspx

Public Health

Summer School
Statistical Area 1 Statistical Area 2 Domicile Wellington
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Statistical Area 1 Statistical Area 2 Domicile Wellington

Meshblocks
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Example boundary
harmonization over time

Geographic boundaries of CAUs
changed 1991-2006

N CAUs 1637 (1991) to 1784 (2006)

Some CAUs were split into two (due
to population increases)

To obtain a repeated cross-sectional
dataset with the same spatial units
throughout the period, we

* harmonised geographic boundaries by

aggregating contiguous CAUs which
were split at some point after 1991

§ INTERNATIONAL JOURNAL
OF HEALTH GEOGRAPHICS
\ o

Cumulative disadvantage? Exploring relationships
between neighbourhood deprivation trends
(1991 to 2006) and mortality in New Zealand
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Boundary harmonization workaround Weington .

* To avoid challenges with R ——
changing boundaries,can | = &+
choose to use new #
geography — grid cells \AAmep.td —_',_:

» Select a cell size (e.g., - }"
1km), overlay data, then - e | SR —
set rules for how to | §
transfer values from T | . R

original geographytogrid ¢ i . . 1



o = >
Boundary harmonization workaround Gy (30%)

* Example: assigning RUCA codes to grid cells " ~(15%)
e Establish rules: | Mk |

» 1If >50% of cell is one RUCA code— assign that value

If none >50%, and the cell HAS a code 1,4,
or 7— assign that value

If none >50% and no code 1,4, or 7, assign
value of RUCA code with maximum land
area

78
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Storage of geographic data Wellington

» Shapefiles are stored in three to five files Shapefiles
(with extensions .shp, .shx, .dbf, .sbx and .sbn) —
» Shapefiles allow features to have multiple,

WellingtonTA

disconnected, intersecting and overlapping o
components  Pora
- utt.shp
. . « . - utt.shx
* Vector data is stored as individual [
shapefiles or feature classes within a
geodatabase

* Raster data is stored as .tiffs, .jpgs, or
other image formats, and can be stored in
a geodatabase 79
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Geodatabase (.gdb) Sl

* Three types: Personal, File ' ThisPC > Documents > ArcGS
N Mame

and Enterprise Windows

Addlns

view of
* Container for multiple data s / eoabase
ty p e S GUtPu.t_d a“ta,gdb 1

i Raster » ThisPC » Documents » ArcGIS » Output data.gdb
g Mame Date mud}ied g
* Vector
D al0000001.gdbindexes 11112017 3:539 P
° bl [ ] ab00o00D02.gdbtable 11/11/2017 259 P
Ta eS D a00000002.gdbtablx 11/11/2017 3:59 P
00000003, gdbindexes 11/11/2017 3:59 P
° I d [ a g m,
TOO S a n mo re D al0000004. gdbindexes 111172017 359 P |

80



Public Health

Geodatabase (.gdb) Welington

° Replaces Shapefiles » This PC » Dncumenis > ArcGlS
" MName
. Windows
* GDB as primary storage Addins view of
. Arestuft / geodatabase
* Scaleable- single user to e
. - utput_data.g
multi-user/editor o
. . » ThisPC » Documents » ArcGIS » Output data.gdb
* Allows for data validation ~R- A,
(tOOIS for Validation |:| al0000001.gdbindexes 111172017 359 P
. [ a00000002.gdbtable 11/11/2017 3:59 P
analyseS N geOdata base) (7] a00000002.gdbtabh 11711/2017 239 P
|:| al0000003.gdbindexes 11/11/2017 3:59 P
|:| aD0000004.gdbindexes 11/11/2017 3:59 P |
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ArcPro Geodatabase example e menecis

—
—
= - - = Manage 2024_Summer_School - Catalog - ArcGIS Pro ? = X
- Catalog Insert Analysis View Imagery Share Folders AR Command Search (Alt+Q) () Motsignedin= L1~
2] NewRepert = (4 Impert Map -1:‘1 = & Add - N
= {1 New Notebook + ¥ Import Layout = — @2 New +
New  New Connections _Add o Add
Map ~ Layout ~ & Toolbox Task - - Folder | &% Import  Item~
Project Styles Favorites
Contents - Rx -
4B P © = @|E] » project » Folders » DataforTutorial » Auck CAUs - [0][1=] search auci. caus »
» 8 Toalbores Mame Type Date Modified Size Path Metadata Geography Table
K [E) Auck_CAU_Polygons.shp Shapefile 30/01/2013 6:30:58 AM  217KB  C:\Users\jwhitehe\OneDrive - The University of Waikato\Deskt
b [gl Datsbases FID Shape* AUO6 UAO6 TAO6 AUO6_NAME TA06_NAME UAD6_NAME DHBIDO6 ™
b igd Styles 1| 0 Polygon | 514000 4 7 | Freemans Bay Auckland City Central Auckland Zone 3
4 & Folders 2 |1 | Polygon 514101 4 7 | Auckland Harbourside | Auckland City Central Auckland Zone 3
! gy 2024 Summer_School 3 2 | Polygon 514102 4 7| huckland Central West  Auckland City Central Auckland Zone 3
4 i Data forTutorial 4 3 Polygen 514103 4 7 Auckland Central East  Auckland City Central Auckland Zone 3
U i 5 4 Polygon 514301 4 7 Grafton West Auckiand Ci Central Auckland Zone 3
g ty
[ ]
Auck CAUs r § 5 Polygon 514302 4 7 GraftonEast Auckland City Central Auckland Zone 3
3 Auck_Foodoutlets [ ]
7/ 6 Polygon | 514401 4 7 | Roberton Auckland City Central Auckland Zone 3
b i Auck Gambling
(el on enavon ucklan I entral Auckian one
8 |7 |Polygon | 514402 4 7 Gl Auckland City Central Auckland Zi 3
3 Auck_Greenspace
(] 9 |8 |Polygon | 514500 4 7 | New Windsor Auckland City Central Auckland Zone 3
b Auck ObesityCases
r a n Ise I ' Ia n a e 10 9 | Polygon 514600 4 7 Avendale South Auckland City Central Auckland Zone 3
3 Crime
. P ’ ’ 11 10 |Polygon | 514700 4 7 | Blockhouse Bay Auckland City Central Auckland Zone 3
- 12| 11 | Polygon 514801 4 7 Rosebank Auckland City Central Auckland Zone 3
#1 Locators
4 @ Poral ° ° ° 13 12 |Polygon | 514802 4 7 | Avondale West Auckland City Central Auckland Zone 3
orta
eXi l m I n e e I I I n 14 13 | Polygon | 514900 4 7 | Waterview Auckland City Central Auckland Zone 3
’ ’ 15 14 |Polygon | 513001 4 7 | Point Chevalier West  Auckland City Central Auckland Zone 3
16 15 | Polygon | 515002 4 7 Point Chevalier East  Auckland City Central Auckland Zone 3
My € . ° 17| 16 |Polygon | 515003 4 7 | Point Chevalier South | Auckland City Central Auckland Zone 3
b € ArcGls Online e O ri] h I C d a t a E; ets; 18 17 |Polygon 515100 4 7| Westmere Auckland City Central Auckland Zone 3
b E‘, Living Atlas 19 18 | Polygon | 515201 4 7 | Herne Bay Auckland City Central Auckland Zone 3
3 Favorites 20 19 | Polygon | 513202 4 7 StMarys Auckland City Central Auckland Zone 3
21 |20 | Polygon | 513301 4 7 | Ponsonby West Auckland City Central Auckland Zone 3
22 |21 | Polygon | 513302 4 7 Ponsonby East Auckland City Central Auckland Zone 3
Vi ok 23 |22 | Polygen | 515410 4 7| Grey Lynn West Auckland City Centralg:é:ndhne 3
lew data
(|k Wind Expl ) 24 23 Polygon 513420 4 7 | Grey Lynn East Auckland City Central nd Zone 3
IKe Windows txplorer,
25 24 |Polygon | 513431 4 7 | Surrey Crescent Auckland City Central Auckland Zone 3



Public Health

M d p ba S | CS Summer School

Wellington

* What is the goal of the map?

* Who will read the map?

* Where will the map be used?

 What data are available for the map composition?

e What resources are available?

83
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Wellington

Basic elements of map composition

* Generalisation & simplification
 How much to simplify situation depicted?
* How to symbolise the relationships represented?

* Variable representation — hue, shape, size, orientation,
spacing

* May depend on data - nominal, ordinal, Interval, ratio
* Defensible reason for each element

* Map layouts, printing, format of final product

84



Basic elements of most maps

e Distance or scale
* Direction
* Legend

* Sources of info/processing method

Verbdal, numeric, and graphic means
of representing scale

linchequals 1 mile  1:63.500 0 5 10 15

miles

S dité

Public Health

Summer School
Wellington
N N N

W‘g;ﬁ; )

5
ESRI North 4 ESRI North 5 ESRI North &

s H [
ESRI North 7 ESRI North 8 ESRI North 9

bob o4

Legend

- Central Deccan Plateau dry dedduwous forests
- Deccan thom scrub forests

|:| East Dectan dry-evergreen farests

|:| Eastem highlands moist dedduous forests

|:| Goadavari4ishna mangroves
- South Deccan Plateau dry deciduous forests

85



Elements which depend on purpose

Title

Labels

Projection
Cartographer

Date of production

Locator or inset maps

Public Health
Summer School

Wellington
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Coordinate systems and projections Summer School
Wellington

* We will not cover all aspects.

* Geographic coordinates help us assign a location to a
point (e.g., latitude, longitude)

* This is like seeing the earth as a 2-D flat piece of
paper

* |f we want to account for the earth’s curvature -
projected coordinate system.

* However, all projections distort map properties
(which is why there are so many; to reduce bias in
some places, bias in other areas are increased).
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Summer School

Checking a coordinate system Wellington

* Checking/setting coordinate system

* You can always right click a dataset title in the
Contents window

)))))))

* Source > Spatial Reference =

4354009516

* You will be re-projecting in Tutorial 1 — detailed instructions
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Base ma PS Wellington

* You have data of interest to your
research question or public health
issue (fast food outlet locations or
brain cancer incidence)

* But the audience needs background g -
spatial reference points or features L2\

Imagery with Labels Streets

Topographic Dark Gray Canvas Light Gray Canvas

e Base maps (in ArcPro tutorial coming
up)

o
Lenvasar s ot
Sre NORTH -
J .a,tull!!'r»é“f
P iy
-2 g £

|
; A R P
h-"c', x|

National Geographic Terrain with Labels Oceans

¥

* Morning tea!
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Wellington

Section 3: Overview
of ArcGIS Pro
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Overview of ArcGlIS Pro

* Opening program

* Key features

* Adding data

* Opening attribute tables
* Changing symbology

* Exporting map

Public Health
Summer School

Wellington
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Summer School

Getting set up Wellington

* Directories — data location
* Data access after the course — my website
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Opening ArcGIS

* Go to Programs
* Select ArcGIS Pro

* Click “Map”
* Choose name and
place to save it

Search School Apps Documents

Best match

@ ArcGIS Pro

ArcGIS Pro

- ® ArcGIS Pro Intelligence
ArcGIS P

Open

Recent Projects

b

s [, O, [, [, (.

& ArcGIS_Pro_295_181689.msp

Search school and web = Open

L arcGIS Pro - See school and web results .
2024_Summer_School
PR RERERTE O arcgis pro download Recent
MyProject

Ci\Users\jwhitehe\OneDrive - The . ’ ;
L arcgis pro online = Mike_Maps

ps

\Users\jwhitehe\Diesktop\Mike, i ]
JS5 - PB initiatives p EICUDIe |°gln
Ci\Users\jwhitehe\Desktop\JSS_G
o L arcgis pro trial
Ci\Users\jwhitehe\Desktop\Book
MyCommute Websites
Ci\Users\jwhitehe\Documents\A

E2SFCA > ArcGIS Pro Intelligence Online Help

Ci\Users\jwhitehe\DocumentshAr

JSS - PB initiatives
Book_maps

E2SFCA

: ArcGIS Pro Online Help

£ arcGIS Pro|
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User Interface

Map | Insert | Analysis  View  Edit  Imagery  Share

(A

& -

il New Notebook +

2024_Summer_School GIS - Map - ArcGIS Pro

Public Health

Sum_mer School

) Notsignedin- L1 ~

o+,
" < o i Add - +
I+ 1+ Wb Jr =t <
ImportLayout~  ~— J - - = @ New -

New Mew Connections Add Bright DarkMap  Light Map Faired PastelMap  Red Green NewLink  Distance and Add
Map~ Layout - &2 Toolbox Task ~ - Folder | Map Notes Notes Map Notes Notes Map Notes |~ Chart Direction & Import  |tem =

Praject Layer Templates Link Analysis Measurements  Styles  Favorites
Contents B x
T [ search 2|

=59 M/5H&
Drawing Order
4[] Map
World Topographic Map Auckland
World Hillshade
Tasman
Seq
Wellington
~
NEW
ZEALAND
" Christchurch
v o
VAN

CEY R

Dunedin
o

154.0959043°F 44.8287121°5 +




User Interface

2024_Summer_School_GIS - Map - ArcGIS Pro

Public Health

Sum_mer School

P Command Search (Alt+Q)

(&) Not signedin -

Project sert Analysis View
o @ ’1| o N 4 [ E attributes @% ?CEI &y Pause €3 Lock E Sync
Cop B T i 24 Clear == = & View Unplaced Remove

Paste Explore Bookmarks _Go Select Select By Select By Measure Locate Infographics Coordinate Convert  Downlozd

- Copy Path - - To XV - Attributes Location - - - Conversion | & More +

Clipboard Navigate ] Seledion [} Inquiry Labeling [} Offline [}
Contents AR h
T ‘SEDr(h » |
Drawing Order
4[] Map
World Topographic Map Auckland
World Hillshade
Plenty
Tasman
Sea
Wellington
NEW
ZEALAND
h Christchurch
1\ -
/\
Vi
\ /
Dunedin
o

ot
Bz o

10200446 -

H yel Type here to search et i

157.5131376°F 34.3367792°5 +
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H e | p f| I es Summer School

Wellington

.z 2024_Summer_School_GIS - Map - ArcGIS Pro

Insert Analysis View Edit Imagery Share Command Search (4 Not signed in ~

Cut 5 @ []l] ,ii), EE =+ BH Add Preset - X FE FB] E= Attributes - @% ?C% £iji Pause £ Lack @ @ Sync

NERA E

Cop: AR kN el Add Graphics Layer Clear éx\a'\ew Unplaced . Remove
Paste Explore Bookmarks Go  Basemap Add Select Select By Select By Measure Locate Infographics Ceerdinate Convert | Download
- Copy Path - - o XY - ata - - Attributes Location - - Conversion | £ Mare » - Map~
Clipboard Navigate F] Layer Selection F} Inquiry Labeling ] Offline [F]
l |
.
€9esri  Poducts ©  Industries ©  Support&Senvices v Stories v About a @ 8

ArcGIS Pro Overview Extensions Features v Resources Free Trial Pricing

Search ArcGIS Pro help Q

»serp About ArcGIS Pro inthis topic

> Licensing Sign in
3 Quickstart tutorials This ArcGIS 2.9 documentation has been archived and is no longer updated. Content Projects
and links may be outdated. See the latest documentation. ArcGIS Pro user interface

> Extensions )
Learning resources

> General ArcGIS Pro 2.9: All patches and release dates are listed on the Technical Support site. For the best
experience, update to the latest patch

> What's new
ArcGIS Pro is the latest professional desktop GIS application from Esri. With ArcGIS Pro, you can
explore, visualize, and analyze data; create 2D maps and 3D scenes; and share your work to your
ArcGIS Online or ArcGIS Enterprise portal. The sections below introduce basic elements of the user
interface. You will build on this knowledge as you use the application, read the help, and complete
the tutorials.

Signin

To start using ArcGIS Pro, you typically sign in with the credentials of your ArcGIS Online or ArcGIS
Enterprise organization. Signing in is required if your software license is managed by your ArcGIS
organization, which it is by default. Signing in also enables you to access web content, such as web 96

maps, stored in your organization and other online repositories.
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Adding data - .shpfiles only Summer School

Wellington
» Shapefiles are actually sets of 5- +
7 files with different suffixes

Add

* Click on the Map tab, then click Data
(o
Add Data
. . Add Data
o N aVIgate to Workl ng fOIde r ® @|I:|<< GIS_Data » 2024 Summer_School » Data_forTutorial » Auck_CAUs "O|‘l:_|5earch
frgaﬁ EPI;E:EW““ ' ~ Name Type Date Modified
b [ Databases [E) Auck_CAU_Polygons.shp Shapefile 30/01/2013 6:30:58 Ah

. Fold

Select Auck_CAU_polygons.shp =~

Data are added using default e
symbols, which you can modify ;
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Adding data S e

* Connecting to the right folder can sometimes be
tricky....
* Folder on desktop or flashdrive

e Watch as | do it now...

98
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Looking at the attribute table S S
* Right click .shp name
e Click Open Attribute Table -l B~ oA g e
* Now you can see all the e CA :
data for each geographic ot

- [7] SA1_2023

unit (in this case polygons) =

* You can highlight arow and .
the map will highlight the S
relevant CAU

* Here you can also add a
column or make new
variables and calculations

57 Data Engineering Ctrl+ Shift+D
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Changing symbology Summer School

Wellington

=0 Group
Attribute Tabk ctrl+T
awing Order E o e u
. . . . . s 5® Data tngineering Ctrl+Shift+D
* Right click the shapefile name in the Contents do ; ‘
I I e n N ntents WiINndow e
Data Design
7| World Topographi
n Il Create Chart
7 World Hillshade
&1 New Report
Joins an d Relates
1 Zoom o Layer
e Select Symbology
Selection > Mana
M | 1,747,158.608 5,912,18
3 Label
% Labeling Properties.
[
Convert Lat > E=

.~ Symbology

(3 Disable Pop-ups

G Configure Pop-ups

Data

Sharing >

[F] View Metadata

7/ Edit Metadata

* In the Symbology window

H Symbology - Auck_CAU_Polygons ~ % X
click on the coloured box next to “Symbol” T
/ »\_f" ;lnl?)' Y El

o Pri:rg.r symbology
|Sing|eS)rmb0| |v|
« Change the colour and click “Apply” when you're R
done Label | |

BeacHan

Description 100




Changing symbology

Display census area units in varying colours,
by their area

* Re-open the “Symbology” window.

e Click on “Primary Symbology”

* Choose “Graduated Colors” from the dropdown
menu

* Click the “Field” dropdown menu
* Change to “AreakKM”

* Have a play with:
* number of groups
* method of choosing groups
* colour scheme graduated colours

* Click Apply and Ok

Symbology - Auck_CAU_Polygons
2 WY 4

Primary symbology

iple fields.
|Graduated Colors v
Field | AreakM -]
MNormalization |<N|:|ne} '|
Method |Natura| Breaks (Jenks) - |
Classes | 5 |
Color scheme |_ '| {?‘}
Classes | Histogram | Scales
More ~
Symbol Upper value 4 label
- = 0.6646599 0.107275 - 0.6646...
- T = 1.192247 0.664700 - 1.1922...
. = 1.545400 1.192245 - 1.9494..,
I:I T = 3.053281 1.949410 - 3.0582...
|:’ = b6.300686 3.058262 - 6.8006...
101



| | @ \=] New Report ~ |1;]|rnp.:
Making a map New. NE'-:-' il. New Notebook ~ 5 Impc

Map~ Layout~ EeE Toolbox ~ (31| Task

* Change to layout view project

ont Mew Layout

? | S Create a new layout and add it to the
' project. The new layout is saved within

Select generated map scale option . | the project

Select “Map Frame”

Click “Zoom to Layer”

Use mouse to draw map frame
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I\/Iaking d Map a;lelrllil:getroﬁchool
* Add a title, scale bar and legend
* Go to Insert, “Dynamic text”
* Select “Name (Map Frame)” S
* Use mouse to click & drag to =
draw a text box © Bl s
* Double click “Text 1”
* Name the map “Auckland 'i‘:::':;t},'r’f:wi
Census area units” e
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Making a map

* Add a scale bar and legend

* Go to “Insert” and select “Scale
Bar”
* Go to “Insert” and select
“Legend”
e Start with option “A” and use
mouse to draw it on the
layout map

e Use the Element tab to make
a solid background

I 0310 o
[ | ©
— &

Morth  Scale Legend Chart

Arrow~ Bar~

L B2

Table
v Frame~ Frame

Map Surrounds

Additional
» Surrounds ~

Display

Rounding

VVVVVVVVVVV

Rounding

VVVVVVVV

Rounding
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I
=

@.
Pl

o

o XpO rtin g map oo I b
i EXpO rt map aS a jpeg Or tiff . De;;aluﬁtAIX FIaﬁI:ZEZdPDF GeoR@E;nced U_
* Go to “Share”, select “Export layout” o B &

C\Program Files\ArcGIS\Pro\Resources\ExportPres:

* Choose GeoTIFF e
e Choose a file name, location
* Notice options for dpi, etc

Lagand

. " ” - |« Write GeoTIFF tags
* Click “Export §== . :

Save Preset Export

Catalog Symbology Element Export
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Tutorial 1 e

A. What is the largest area out of all the CAUs
(km?)?
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Public Health

Tutorial 1 e

A. What is the largest area of all the CAUs (km?)?

Mount Wellington South 6.800686 km?

How did you solve this?
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Wellington

Section 4: Creating
spatial data —
Geocoding

109
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Summer School

Geocoding Wellington

* Assigning a geographic location (x, y cartesian
coordinates) to an address location

e e.g. convert 133 Molesworth Street, Wellington to
748894, 5429415

* Not error free!
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Geocoding errors Summer School

Wellington

* What types of errors?
* Did not geocode at all — shows up as a 0 lat O long

* Geocoded to clearly the wrong place — northern
hemisphere

* Geocoded to wrong place within the city

e Geocoded to the right place but was marginally off (a few
metres)
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Geocoding solutions Summer School

Wellington

 How to correct errors?
» Sort latitude (or long) and assess there are no obvious problems
* Delete rows that did not geocode at all or were completely wrong

* Select a random subset of geocoded locations and check spatial
accuracy

* Put the name of the business or the address into google earth
Copy and paste the X,Y of the correct location into Excel
Map those ‘gold standard’ locations in ArcMap

Measure the distance between the geocoded and the gold
standard locations

Report this!
* Find failed locations in Google Earth and perform the steps above



Public Health

Summer School

Geocoding Wellington

Accuracy - degree to which information ona map orin a
digital database matches true or accepted values.

Precision - the level of measurement and exactness, may
measure position to a fraction of a unit.

Low Accuracy High Accuracy High Accuracy
High Precision Low Precision High Precision
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2 Tumkur, Karnataka, India
3 QOrissa, India
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Summer School
Wellington

Latitude Longitude
20.427012814257385 78.7060546875
13.2399454992686312 76.5966796875

21.69826549685252 B84.0673828125
19.932041306115536 8015625
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Coordinate systems Public Health

Summer School
Wellington

* Geographic Coordinate System - uses an angular unit of measure (e.g.
latitude and longitude), a prime meridian and a datum based on a spheroid

* Projected Coordinate Systems converts the latitude and longitude that fall
on the 3-D surface of the earth onto a 2-D surface for use in GIS (important
for distances)

* In NZ, the two most common projections are :
"New Zealand Map Grid
"New Zealand Transverse Mercator
* used in tutorial
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Geocoding software Summer School

Wellington

* ArcPro: needs an address locator file (need credits)
e Garbage in, garbage out
* Road files can be proprietary $SS

* Html, using Google maps
* R, using Google maps
* Need Google API key = credit card on account

* Google allows each IP address to geocode 10,000
addresses/day for free

* Benefit: free, pretty up-to-date
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Summer School

Soon we will work Tutorial 2 Wellington

* Bonus material: Downloading spatial data from Stats
NZ

* Appending a data table to spatial data

 This is optional. You can always come back and do
this later.
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Appendlng data Summer School

Wellington

* Often we have spatial data
* SA2 boundaries in 2018

* And we have tabular data
* Mortality rates for Northland SA2s in 2010

* Need to combine the two to make a map or conduct
spatial analysis

* What is the spatial pattern of low mortality SA2s
in this region?
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Other examples of appending data Summer School

Wellington

 \We have addresses of all bottle stores across
Auckland — we geocoded these

* Then, a group of students went to each one and
recorded whether or not the store sells tobacco

 We want to add the tabular data we collected to the
spatial point data to make a map of bottle stores
that sell tobacco
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H ow tO Wellington

* Open ArcPro and add your downloaded SA2.shp
* Now, add the ASM_Rate bySAZ2.csv file

* Join csv to the shp, based on attribute (SA2 id in
both files)
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H ow to... Summer School

Wellington

* This makes a new column of data in the SA2.shp

* You can make a map by changing the symbology to reflect
mortality (e.g. quintiles)

* Make a map with a legend, scale bar, and title
* Export the jpeg or tiff to work folder

* Remember that joining information is noté)ermanent.
Shapefiles must be exported to save joined data. Also

note <<NULL>> missing data in a join will be saved as a
0.
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Tutorial 2 - geocoding Summer School

Wellington

A. How many points did you geocode (stroke case
locations)?

B. Do you see any errors? If so, how many and what
type of errors?
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Tutorial 2 - geocoding Summer School

Wellington

A. How many points did you geocode (stroke case
locations)?

287

B. Do you see any errors? If so, how many and what
type of errors?

7 ties...anything else?
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How to remove errors Summer School

Wellington

e Use the Editor dropdown menu to edit your
geocoded (exported) shapefile

* Open the attribute table
* Highlight the rows to be deleted

* Delete using the X button in the attribute table or
pressing “Delete” on keyboard

e Save edits and stop editing
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Future work S s e

Wellington

* If you have extra time....
* Try the Google Earth options
* Repeat steps you performed — excel, display X,Y
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Best practices Summer School

Wellington

* Data quality checks for correct address
e Data quality checks for spatial accuracy

 Decisions about assigning point location (e.g.
stadium)

* Reporting geocoding methods and results (e.g.,
percent to rooftop, spatial precision)
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Section 5: Geographic definitions and
techniques
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Definitions and techniques — a2 but Summer School

overview today

Wellington

* Centroid

* Geometric

* Population-weighted
e Buffer
* Proximity

* Euclidean

* Network

*refer to course book (Thornton et al. 2011)
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Definitions and techniques — a2 but S

overview today

Wellington

* Density
e Kernel density estimation
* Accessibility
* Connectivity
* Walkability
* Clustering
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Centroid Wellington

Legend

L] L]
* Single point
* Supermarkets ==== Travel from geometric centroid
L]

re re S e n t I n t h e @ Postal codes —==m Travel from respondent's postal code

p g A Geometric centroid I Travel from population-weighted centroid
.

centre of a spatial || # s — ==

. t atazones i

 Used to measure
proximity, or may
serve as the centre
of a buffer

e Geometric

* Population- ,' / 7
weighted

Source: Thornton et al. International Journal of Health Geographics 2012
11:29 130

.~ 0.17km

1.07km




Proximity

e Distance between points,
point to line/polygon

* Travel

Euclidean distance
 Network distance

e Social

e Techniques of social
distancing through
language, imagery

Public Health

Summer School
Wellington

Network Proximity
B Network Buffer (3000m)|
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Buffer

Boundaries placed around areas
(polygons), lines or points

May use a centroid or point as
centre

Set radius

Then euclidean or network
buffering technique used to
assign buffer at given distance
from centre point

Public Health

Source: Oliver et al. International
Journal of Health Geographics 2007

Summer School
6:41. Wellington

) B 5 [ T
L
EL’A]/__-
1 A
= \_‘ /4
\ S
A

A. Dense Urban Road Network
Modeted using travel *as the crow flies™:
[ Circuter buter

Ncdeied using travel slong rosds

© =1 Polygon-based network buffar
[ sutered line-based network butter

Euclidean

Network
132



Public Health

D ens |ty Summer School

Wellington

* A measure of intensity — exposure to features of the
built environment

* Relates to accessibility

e Sum (count) of features within specified area
(buffer)

* Count per population/geographic area
e Kernel density

* Continuous measures assume: linear relationship
between feature and health outcome
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V' volume surrounding x
9 Summer School

. _ k
DenS|ty p(x) = v where {N total #examples Wellington

k #examples inside V

* Kernel density estimation

* Different from distance - relies on defining
the interpolation interval (eg, 1km)

;

Thus, a zero
indicates that
there were no
outlets within
one kilometre.

Auckland City
Il 155 25-100% dual diagnosi
MBs (pop<30)

Land

[ 0 25 5 0 Kilometres Water < 3
pvieto
: : L : ! : — Kernel Density 5 Aot
3
N tereteret [ 0.00-056 U & s
55 X
A X [ o.57-1.67 2 134
2 1.68 - 35.45
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Wellington

ACCGSSIbIhty . $Ek Summer School

* Ease of access to a feature

e Better access = lower travel
costs

*S

e Time

e Distance
* Resources

* Built environment

o3 g ee..
et 0T o

®  211.369
® 370-972
0 125 2.5 Kilometres
N 3
Cartography. Amber L. Pearson oo
joll
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CO nn eCt|V|ty Summer School

Wellington

* Availability and directness of travel routes to
move through network from origin to
destination

e Spacing between roads
* Number intersections
* One-way streets
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Walkability

* Functionality
* Safety

* Aesthetics

* Destinations

* Footpaths
* Lighting
* Crime

Public Health
Summer School

Wellington
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Afternoon break S Sarol

Wellington

Can you think of an application of any
of these techniques in work you
already conduct?
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Section 6: Defining
neighborhoods, applications
and ethical health geography
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At what scale does this phenomenon of elicitor
interest operate?

* Example 1 — Detroit, Ml

MOTOR CITY MAPPING About Blog Contribute Training Sign In

Hunl\nﬁmn B ne £
Woods % cromero £
! - S | comro | Wargen  Feme ; DETROIT
- 2 H H & . H
— 44 ] 8 & Eastpointe £
5 H 4 & Esunero s ® o
5 B 8 H & g verview Explore Blexts Search
fa Oak Park Ferndale e g - V& © =
S o H roEsrER R 3
o | \ H oy A
S 3 %
> n PubliclyOwned  Privately Owned [~}

376,235 properties surveyed

Structures vs Lots Structure Condition Structure Occupancy

I goo possi %082
fair: 40,081 I partially occupied: 428
structures: 258,744 W poor: 12,640 M occupied: 195,064
W fots: 117,429 M sugo. demo: 7.454 I unoccupied: 50,125

Y

3 H s
£ AvEreIcE O
] s 3 s i
s AN
WL-RD- ot Lots with Dumping: Structures with Fire Damage: Structures needing Boarding:
{ v |
e ) 7,699 10,481 29,034
o
1 Motor City Mapping is powered by Site Control from LOVELAND Technologies. Learn More
AnnAroLs ST
E
S
n o S = I
s H =
I~ H - g 2
8 Allen park . £ i O
L o £ 14
& ar -
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At what scale does this phenomenon of et
interest operate?

* | wanted to know if there
was a relationship between
the human microbiome
diversity and neighborhood
conditions in Detroit

* Do deteriorating built
environment features
(abandoned buildings) or
features of urban greening
(tree plantings) = lower/
higher microbial diversity
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Wellington

At what scale does this phenomenon of
interest operate?

* However, since there has not been existing
research in this area, | was not sure which scale
would be appropriate for the neighborhood
influence on the microbiome.

* So, | decided to conduct a sensitivity analyses
to determine ‘neighborhood size’
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Scale — Example 1

* Generated concentric rings
around home locations,
assigned ‘blight’” and ‘greening
values based on parcels within
each circle

* Tested correlation between
blight and diversity for each
circle size

* Tested correlation between
greening and diversity for each
circle size e ke
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Scale — Example 2 Summen Scho

* Example 2 — Wellington, NZ, Kids’Cam data
* Lots of research on children evaluates their
exposure to things in their neighborhood
e E.g. Children’s exposure to alcohol marketing

* Most of this research defines neighborhood:
e based on conventions, other research or an
estimated walking time

* | wanted to know how we should define a child’s
neighbourhood extent based on actual activity
spaces of children observed in a study
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Defining neighbourhood extent Wellington

145



Public Health

Summer School

Creating criteria for neighbourhood Wellington
research

* Determined 500m best
representation

¢ Over 50% Of time é ® [7200m [ 500mt | 750m | 1000m | 1250m | 1600m

[——Concentric buffer| 55.1 | 592 | 621 | 634 | 666 | 695 |
|[——Network buffer | 423 | 514 | 542 | 389 | 605 | 637

 Largest incremental = EsrEsasEcac
difference ;

Percentage incremental increase

| L—

| 200m [ 500mf | 750m | 1000m | 1250m [ 1600m
[m Concentric buffer| 0 41 | 29 [ 13 | 32 | 29
[m Network buffer | 0 91 | 28 | 47 | 16 | 32

The 500m buffer was chosen as children's neighbourhood extent based on having the greatest percentage difference 1 4 6
between mean values of adjacent buffer sizes and the point at which participants spent the majority of their time in
both concentric and network buffers.
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Discussion St Sahiol

Wellington

* We use GIS
* To record spatial information (property records)
* To display spatial information (maps)
* To evaluate spatial relationships

* How could we use GIS to inform health policy?

* How could we use GIS to inform health care services
decisions?

* How might you use GIS in your own work?
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Katie- Research areas Summer School

Wellington

1) Urban Revitalization and Mental Health
* Gentrification-like change near home
* Subjective and objective measures
* Value of amenities near home
2) Student nature exposure
* What type of nature is available on college campuses?
* Assess available nature outside classrooms

* More nature, specifically trees, associated with lower behaviour
problems

3) GPS processing
* Enhance techniques used to process GPS data

* Consider indoor/outdoor, driving/non-driving, etc.
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Katie- Urban revitalization and mental health [Eretirshis

Wellington

* Goal: Explore how urban revitalization is associated
with mental health?

/ Exposures \ Pathways Outcomes

Urban Revitalization
Programs

E + Reduced crime
' + Aesthetic value for neighborhood

'
'
'
infrastructure 1 + Employment opportunities :
inesses ’: + Municipal revenue '
! ,
§e e e e e e e e e e e et
i - Loss of communit H
' reol ¢ : Mental Health
1 = Feeling unwelcome ' "
' " . h (e.g., stress, anxiety,
: : Reduced social capital ' and depression)
'

Demolitions

Changing
neighborhood Sociocultural displacement
demographics,

2 d
1= Financial stress (rising rents and property taxes) /

| __—>i-Risk of becoming unhoused
E- Landlord neglect
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Gentrification, neighbourhood amenities, Public Health

Summer School

and mental health Wellington

* Rely on neighborhood level data
from secondary sources

* Link to participants based on home
location
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Gentrification, neighbourhood amenities, Public Health

Summer School

and mental health Wellington

* Participants with high amenities available have
significantly better mental health

Anxiety Depression Perceived Stress SWLS
coeff p value SE Coeff p value SE coeff pvalue SE | coeff pvalue SE

No gentrification ref ref ref ref
Gentrifiable 207 0473 288 | 095 0733 277 | 208 0204 162| 358 0304  3.39
Gentrifying 910 0040 435 | 596 0169 428 | -3.02 0196 230| 1163 0021 462
Female 349 0114 218 | 278 0179 205 | 110 0349 116| 486 0130  3.07
Length of 004 0588 007 | 003 0728 007 | 004 0278 004| 001 0928 008
residency

Homeowner  -093 0743 282 | 056 0839 273 | -054 0737 160| -422 0196  3.15
Blacl/African ¢ 1o 0,011 324 | 452 0158 317 | 332 0042 159| 712 0042 326
American

Age 012 0170 009 | 005 0542 009 | -0.03 0502 005| -023 0062  0.11
L”:ai'hme"ta' 038 <0001 010 | 027 0008 010 | 002 0572 004| 030 0221 024
Adjusted R-

0.26 0.11 0.04 0.37 151

squared



Subjective alternatives

8
7.5 A'

7
6.5
6
5.5
5
4.5
4
3.5
3

P —

/ h

—

Time 1 Time 2 Time 3

11

Public Health

Summer School
Wellington

Time 1

10

I [42] 2] ~ oo w

Time 1

Time 2

Time 3

Time 2

Time 3
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Subjective alternatives

Changes in resident
empowerment

® Anxiety: Full Sample
® Anxiety: Homeowners

Anxiety: Non-homeowners

® Depression: Full Sample

® Depression: Homeowners

Depression: Non-homeowners

® perceived Stress: Full Sample

® Perceived Stress: Homeowners

© Perceived Stress: Non-
homeowners

Decreasing

Age

Length of residency

Black / African American

Homeowner

Female

Initial perceived stress

Initial depression

Initial anxiety

-2

;EQIEHHMWWM#W

-1 0 1
Standardized coefficient with 95% CI

2

Public Health

Summer School
Wellington
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University nature e

Wellington

* NaturelDEAS project

e Goal: understand how much time students are
spending outdoors, or in nature

 Sample: 9 universities across the United States

* Data: satellite imagery, secondary
sources, novel spatial collected/constructed
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Universityxna_tu_re_ ) Summer School

Wellington

Water - = iRy Built- Up
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University nature Summer School

Wellington

* |dentify relevant nature on campus
= Set definitions
= Agriculture
= Botanical garden

" Golf .

= Natural area I il

" Other kept grounds =™~ o =5
* Quad —ing Je

L sport_field

= Sports field
= Create shapefile for each campus
= Validate with campus grounds keeper 156
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* Goal: clean and classify GPS data, link to other devices

GPS Processing

Table 1 Themes and specific best practices discussed as relevant for GPS data collection and processing, identified in best
practice manuscripts (n=8)

Best practice theme
P1—GPS device

Specific best practices
Brand of GPS device used
Model of GPS device used
GPS sampling frequency
Days/periods of wear time

Discussed in n (%) manuscripts
4 (50)12 1320 186

Open access Original research

BM) Open Systematic review of best practices for
GPS data usage, processing, and linkage
in health, exposure science and
environmental context research

P2 —sampling frequency 6(75)23 28 1e

P3—wear time
P4—GPS missing data
P5—noise

6 (75)12 13192022 186

7 (88)2 13102123186 Signal loss %

Amber L Pearson @ " Calvin Tribby,? Catherine D Brown © 2 Jiue-An Yang,?

Karin Pfeiffer,* Marta M Jankowska® 6 (75)12 1319-2123186

Identification method of noise
Noise identification threshold

. s Sty ABSTRACT {699 echony s nrsingy | STRENGTHS AND LINITATIONS OF THS STUDY

6PS data usage, processing,
and inkage in healh, sxposure
seiencs and environmentsl
contet research, B

usedin
and contextual and environmental exposures. However,
the tools, techniques and decisions for using GPS data
vary from stucy 1 study, making comparisons and

d0L10.1136/

Obctes

» Prepubication istory

wereto (1) dentiy best practices for GPS data collecton
and processing: (@) quanty reporing of best practices

= This systematic review used standard database
‘search o find articles aswell 2s clation assessment
of review artices o encompass a comprehensive
setof arices.

= Atice types included association focused, meth-
odological  development, feasivilty studies and
‘racking tool comparisons providing a broad scope:
< Global Positicning System (GPS) applications in

material forthis paper are
available onlie. To view these
fles, please vist he jourral
onlie {utps/dolcrgi10.1 196/
bmigpen-2023-077036).

Recefved 26 June 2023
Receptod 16 January 2024

‘manuscripts that future researchers may employ for reporting
(GPS data usage, processing and linkage of GPS data inhealth
i

fes.
Design Asystematic review.
Data sources Electronic databases searched (24
October 2023) were PubMed, Scopus and Web of Science
(PROSPERO ID: CRD42022322166).
crteria Inchuded peer-feviewed suies pubished
ofthe crieri i

(6P for exposurelcantaxt and human heath research purposes

= We used the Preferred Reporting tems for
Systematic Reviews and Metz-Analyses reporting
‘quidelines 1o regorton results.

= We did not consider the necessiy of dfferental re-
porting for certain health outcomes or subpopula-
tons studied.

= A polential limitation of thi review was the omission
of studies using mobile phone 2pps to collect GPS
data.

lepeojumog pgoz Aien.gey | uo smev:mz-u-ﬂsf’wwsu 10} se poysiignd js1y :uedo PN

11 e1ep PuB X0 0} Pojel1 S9SN 10} Bulpnjou; ‘4yBLAdo Aq PoBold

P6 —imputation

P7—linkage

P8 —data inclusion

GPS, Global Positioning System.

4 (50)12 131920

6 (75)12 19-22 186

6 (75)12 13192023 186

YYYY Y YYY YYYYY (YYYY VI VIV (VY

Noise %
Tool/method used for dealing with noise

Imputation performed
Imputation method
Imputation threshold
Tool used for imputation
Points imputed %

Data type linked

Linkage epoch

Tool used for linkage

Data lost in linkage process %

Criteria for data inclusion specified

Minutes of data to be a valid wear day/period
Valid wear days required

% participants lost due to compliance criteria



GPS Processing S e

Wellington

* Primarily automated, with some manual checks

* Relies on GPS + accelerometer (any brands)

* Accounts for speed and duration

* Removes noise

* Imputes under certain conditions

* |dentifies destinations (typically indoor)

* Also accounts for: bus routes, rush hour, repeated stop signs
in residential areas

158



GPS Processing

GPS labelled with destination

Create track_id

Create date column (YYYY-MM-DD-hh:mm:ss)

Drop observations in the Southem and Eastem hemisphere
. Drop pariicipants with <12 observations

BT

Create noise column

Using moving window calculate time and speed interval between two
consecutive raw GPS points

Detect missing time intervals and oulliers using interquarile range
criterion (IQR)

- IQR outliers marked on: X, Y, speed, and distance

Calculate average speed for moving window

Convert speed "NA" to zero for noise detection in ArcPRO

[

-

B

1. Use SQL scripts to identify potential noise
- speed thresholds for sedentary, walking, running, driving
- both instant speed and moving-window average speed (from step 2)

used i
Visually assess potential noise

~

Delete noise from the dataset
Round to nearest 5 sec and calculate new time interval

Calculate new distance

Using Chambers'rule impute points when necessary

- gap between coordinates < 100m and contiguous gap < Smin

- distance >100m with ime gap < 1min and was the point before or
after the gap of missing data

Remove missing/ not imputable

rono

put

Inp:
Raw GPS racks
at 5 sec epoch

Step 1
Combine raw GPS tracks
by PID.

Label potential noise in R

p3
Manually detect
noise in AcPRO

Stepd
Convert shp with labeled
noise to csv

EX

Create data for GPSAS

Step 5
Remove noise and
impute missing

and cluster IDs

l

Filters applied to ciassify points as indoor:

1) Clusters with InstanceTime 2 30min

2) Cluster with InstanceTime > 15min that is part of destination (AreaTime = 30min )

3) Part of destination, i.e., cluster center s close to destination center (InstanceTime 2 15min and center distance <10m)

4) Cluster with InstanceTime 2 15min and low average speed <0.9mis

5) Cluster's center is within  building footprint and > 50% of points in the cluster fall inside the footprint

Final validation: Cluster mean lux value = 240 OR the cluster center is within a park boundary and >50% of the cluster's

points fall withir the park

1. Link imputed GPS fle to GPSAS file based on 5 sec epoch
2. Selest one observation per minute for easy linkage to acoelerometer data

Step7b
Provide summary
output by
participant and day

Step 6
Parse impuled fles,
classify locations using

GPSAS destination

Step7
Link imputed
and GPSAS files,
set to 60 sec epoch

Link GPS and
Accelerometer data

and classify points as

i Red points captured
as "noise"
° A
(<]
o
o
(o)
Lt o
)
a e P ~
o ° o0 0
° % o
(e}
(-]
[+
[} - » .
Destination point clusters Z ::
© | CID (cluster ID) o 4
° 2 o 45
°l e % ® 4
o | &% ® as
® 2 e %
| e 2 ® s
) ° © Notinacdh
® 0 o o o ©®° e 1 e'_,:,,:b‘::m
(g L L |
0 100 200 400 Meters

Run all geocovariates|

2. Create binary indoor/outdoor classification (based off series of rules, see Liu et al., 2024)
3, Classify driving where speed is = 25km/hr
4. Handle special cases to ensure all driving is classified [fip classification to driving f rules are me]
- Bus Route: non-driving block is along a bus foute, is < 3 min, and is between two driving biocks of any duration
- City Block: non-driving block is <3 min, bounded by two driving blocks that are = 1 min long
- Parking Lot: nen-driving block s within @ parking lot and has driving on one side of block
- Rush Haur: non-driving block of any duration is along major road from 7:00-9:00AM or 3:30-7:00PM and is bounded by
two driving blocks of = 1 min
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adequate GPS data inadequate GPS data did not receive GPS unit Total p-value
n=438 n=402 n=331 n=1171

age 56.1 (14.8) 53.8 (14.6) 53.1(14.2) 54.5 (14.6) 0.001
female 57.8 63.6 53.1 58.2 0.021
income <$10,000 43.8 51 57.9 50.4 0.004
is employed 29.9 29.6 26.3 28.8 0.507
is married 19.2 14.3 13.3 15.9 0.055
owns home 50.4 35.5 33.2 40.7 <0.001
Black 85.6 88.7 91.4 88.3 0.046
number of kids at home 0.4 (1.1) 0.5(1.1) 0.4 (1.0) 0.4 (1.1) 0.594
years resident 14.5 (15.5) 12.3 (14.8) 13.2 (16.0) 13.4 (15.4) 0.144
perceived stress score 22.6 (4.6) 23.2 (5.2) 24.0 (6.5) 23.2 (5.4) 0.006
anxiety 54.9 (9.8) 56.7 (9.9) 57.2 (11.3) 56.1 (10.3) 0.005
heart rate 77.3 (13.4) 77.1 (12.9) 80.9 (14.8) 77.9 (13.6) 0.008
c-reactive protein 2.3(9.3) 2.4 (3.5) 2.0(3.2) 2.3 (6.6) 0.849
BMI 29.5 (8.2) 30.5 (8.5) 28.6 (7.8) 29.6 (8.2) 0.015
total physical activity 27.8 (8.2) 26.1(8.7) 29.1 (11.6) 27.1 (8.5) 0.022
NDVI 0.2 (0.1) 0.2 (0.1) 0.3 (0.1) 0.3 (0.1) <0.001
tree cover 12.3 (3.2) 12.6 (2.9) 12.1 (3.1) 12.3 (3.1) 0.107
noise 166.6 (1.6) 167.3 (1.6) 166.8 (1.6) 166.9 (1.6) <0.001
poverty 31.4 (10.6) 31.5 (9.7) 31.3 (12.6) 31.2 (10.9) 0.9687
violent crime rate 82.1(57.2) 81.9 (50.3) 97.4 (47.5) 86.5 (52.8) <0.001
property crime rate 95.0 (60.4) 98.2 (60.1) 124.3 (67.1) 104.5 (63.7) <0.001
vacant lots near home 27.1(21.3) 23.2 (19.5) 27.8 (20.8) 26.1 (20.7) 0%(%37




A bit about outdoor time in our sample

Low time High time
outdoors in  outdoors in Total p-value
PA PA
n=>56 n=>56 n=112

Age, mean (sd) 58.4(15.2) 574 (13.2) 57.9(14.2) 0415
Female§, % 589 536 56.3 0.568
Income$, % <$10,000 37.0 521 447 0.140
Caretaker/unpaid employments, % 19 3T 28
Employed 40+ hours/weeks, % 16.7 185 176
Employed 1-39 hours/weeks, % 13.0 56 9.3 0.670
Unemployed?, % 370 426 398
Retireds, % 296 296 296
Students, % 19 0 09
Married/partnered?, % 232 196 214 0.645
Own home$, % 56.6 46.8 520 0.328
Black/African Americans, % 821 875 848 0.430
E:n":;errn‘;;ﬁh('gf” <18y living in 0.3 (0.6) 0.4 (0.9) 0.3 (0.8) 0.800
Household size, mean (sd) 24(27) 21(1.3) 23(21) 0.209
Years resident, mean (sd) 14.8 (15.5) 14.8 (18.0) 14.8 (16.7) 0.716
PSS score, mean (sd) 222(38) 242 (52) 232(45) 0.038
Anxiety, mean (sd) 522(85) 56.3 (10.2) 543 (9.6) 0.029
Depressive symptoms, mean (sd) 482 (7.8) 53.0(8.9) 506 (8.7) 0.004
mean NDVI, mean (sd) 0.29(0.1) 0.27 (0.1) 0.28 (0.1) 0.384
% NDVI 20.2, mean (sd) 67.7 (11.7) 64.3 (12.5) 66.0 (12.2) 0.142
Greenness, mean (sd) 0.25 (0.1 0.21(0.1) 0.23(0.1) 0.007
Vacant lots per minute, mean (sd) 047 (04) 0.21(0.2) 0.34(0.4) <0.001
Vacant houses per minute, mean (sd) 0.10(0.12) 0.03 (0.03) 0.06 (0.09) 0.0001
Perceived aesthetics, mean (sd) 14.4 (5.2) 14.9 (5.5) 146 (5.3) 0.628
Minutes spent in parks, mean (sd) 10.6 (27.0) 27.6(49.3) 19.1 (40.5) <0.001

Bold font: p=0.05
161 § p-values calculated using chi-squared test; otherwise t test or nonparametric test as appropriate was used.
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Using GPS data to assigh exposures sy

* Moving from static residential exposures to activity space exposures
throughout the day

« Urban heat — does exposure to greenery buffer effects of
heat on stress?

* Visual exposures — greenness, disorder
* Noise

« Birdsong

« Gun violence

 Air pollution
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Ethical considerations

* Maps can make people and places vulnerable!

e Consider a map of:

* The “most contaminated” neighbourhoods in
Wellington

e HIV cases in New Zealand

e Rates of “preventable” hospital deaths at New
Zealand hospitals

* The media can use maps for sensational purposes
 Map data can be ‘reverse’ geocoded

Public Health
Summer School

Wellington
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Maori Data Sovereignty Summer School

Wellington

02 Whakapapa | Relationships

2.1 Context. All data has a whakapapa (genealogy). 03 Whanaungatanga | Obligations
Accurate [netadata)should, at minimum, provide
information about the provenance of the data, the
purposel(s) for its collection, the context of its
collection, and the parties involved.

3.1 Balancing rights. Individuals' rights (including

privacy rights), risks and benefits in relation to data

need to be balanced with those of the groups of

which they are a part. In some contexts, collective
2.2 Data disaggregation. The ability to Maori rights will prevail over those of individuals.

| disaggregate Maori data increases its relevance for
Maori communities and iwi. Maori data shall be
collected and coded using categories that prioritise
Maori needs and aspirations.

3.2 Accountabilities. Individuals and organisations
responsible for the creation, collection, analysis,
management, access, security or dissemination of
Maori data are accountable to the communities,

2.3 Future use. Current decision-making over data groups and individuals from whom the data derive,
can have long-term consequences, good and bad,

for future generations of Maori. A key goal of Maori
data governance should be to protect against
future harm.
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Maori Data Sovereignty Summer School

Wellington

05 Manaakitanga | Reciprocity

5.1 Respect. The collection, use and interpretation
of data shall uphold the dignity of Maori
communities, groups and individuals. Data analysis
[that stigmatises or blames Maori can result in]

collective and individual harm and should be
actively avoided.

5.2 Consent. Free, prior and informed consent
(FPIC)? shall underpin the collection and use of all
data from or about Maori. Less defined types of
consent shall be balanced by stronger governance
arrangements.
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Special considerations — health or sensitive Summer School
data ellington

* When working with health data, we may be
required by data providers (and ethics) to
consider:

* Preserving anonymity of survey participants
 Rarity of event (infantile astrocytoma)
 Stigmatism of places or population groups

* We can effectively and ethically do this:
e Jitter individual point locations

» Aggregate to larger population/geographic
unit
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Summer School

Considerations Wellington

Spatial resolution of health data

Health data collected for individuals BUT rarely
released
(Privacy and confidentiality)

So aggregated to predefined geographical units
e.g. Statistics NZ

May bear little relationship to areas defined by
socioeconomic, demographic criteria (What s a
neighbourhood?)

May not be rational units for GIS analysis

NZ mortalitY data only at CAU (red) not meshblock
(black) leve
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. Summer School
Data issues Wellington

Individual level data

e Advantages
* More ‘honest’
* People live in exact locations, not artificial areas
* Overcomes scale and aggregation problems

* Disadvantages
e Data confidentiality: too much detail
e Data availability: often hard to obtain
* Technigues more complex
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Summer School

Options for maintaining anonymity Wellington

1) Don’t make a map!
* Is it essential?
e Use spatial covariates for analysis instead
* ie, show regression results only
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Summer School

Options for maintaining anonymity Wellington

2) Don’t show individual-level data
e Aggregate to polygons (CAUs, SA2s, TAs, DHBs)
e Often a reauirement of data providers

Locations of cases Number of cases per 10,000 residents 170
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Summer School

Options for maintaining anonymity Wellington

3) Jitter point data for display (geomasking)

* Maintains general pattern without actual
location display

* Don’t use jittered locations for spatial
analyses!
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Jittering Wellngton

* Lots of different options (refer to course book)

e Paul A. Zandbergen, “Ensuring Confidentiality of Geocoded Health Data: Assessing Geographic Masking Strategies for Individual-Level Data,”
Advances in Medicine, vol. 2014, Article ID 567049, 14 pages, 2014. doi:10.1155/2014/567049

* Complex algorithms

* More important if then using points for analysis or
sharing

e Simple methods available
e Should not use new locations for spatial analysis
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Summer School

Options for maintaining anonymity Wellington

4) Do not use basemaps that show road networks
or other identifying features — only spatial
pattern of data
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Summer School

Geospatial health research Wellington

* Has made contributions to our understandings of:
* Environmental pollutants (setting policies)

* The importance of neighbourhoods and equitable
opportunities for health (for different pops)

* Most important areas to target for interventions
* Inequalities and the spatial drivers of inequalities
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Free opportunities to continue Summer School
. ellington
learning

 https://www.gislounge.com/learn-gis-for-free/

* Website for more tutorials (Stata mapping)


https://www.gislounge.com/learn-gis-for-free/

Public Health
Summer School

Wellington

Questions and
discussion

More time to work on tutorials
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