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Overview

• Background to Population 24/7 projects: the problem

• Introduction to population24/7 approach and 
surfacebuilder247

• Integrating near real-time (NRT) population sources and 
estimates
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Background to 
Population24/7 

projects: the 
problem
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The problem … A typical small area population 
map



Problems …

• People enumerated at residential location only

– Some limited workplace and education data

– 2011 census improved workplace statistics

• UK censuses only enumerated every 10 years (+ annual 
estimates at lower spatial resolution)

• ‘Fixed’ spatial units - modifiable areal unit problem 
(MAUP)

• ‘Fixed’ temporal units - modifiable spatio-temporal unit 
problem?

5



Inadequate spatio-temporal 
resolution
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• Conventional population map 
interpreted over time
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Required spatio-temporal 
resolution
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• Integrated multi-source 
datasets interpreted over time

00:00

02:00

04:00
06:00

08:00
10:00

12:00
14:00

16:00
18:00

20:00
22:00
00:00

H
o
m

e
 R

e
s
id

e
n
c
e

O
ff
ic

e
 W

o
rk

O
u
td

o
o
rs

 W
o
rk

R
e
ta

il 
W

o
rk

O
th

e
r 

W
o
rk

S
c
h
o
o
l E

d
u
c
a
tio

n

H
ig

h
e
r 

E
d
u
c
a
tio

n

O
th

e
rs

R
o
a
d
s

T
ra

n
s
p
o
rt

 H
u
b
s

0%

20%

40%

60%

80%

100%

P
o

p
u

la
ti

o
n

 D
is

tr
ib

u
ti

o
n

 (
%

 )
 .

Time

(Hour)



Population24/7 research projects

• ESRC Population24/7 project, 2009-2011

– Spatiotemporal population estimates – by time of day, 
week, term, season, etc.

– General approach/framework

– Software: SurfaceBuilder247 (.NET)

– Sample outputs

• Various PhD projects – population exposure to hazards

• ESRC Population24/7 Near Real Time project (current)

– Extending from conventional data to new forms of data
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Martin, D., Cockings, S., & Leung, S. (2015). Developing a 

flexible framework for spatiotemporal population modeling. 

Annals of the Association of American Geographers, 105(4), 

754-772 doi: 10.1080/00045608.2015.1022089



Introduction to 
population24/7 

approach and 
surfacebuilder247
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Residential locations (houses, postcodes, 
census output areas)
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Point locations with 

residential 

populations, split 

into sub-groups

These populations 

sum to total 

population in model



could be mapped onto grid
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which would generate this
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Photos: David Martin



Also contains non-residential locations 
(buildings, postcodes, workplace zones)
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Point locations with 

non-residential 

populations, split 

into sub-groups

Associated spatial 

extents, catchment 

areas (“wide area 

dispersion”) and time 

profiles



could also be mapped onto grid
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Which would generate this
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Add a transportation network
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Transport layer e.g. 

road network with 

associated traffic 

densities



to generate a background layer
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Traffic densities 

could be expressed 

as persons per cell –

expected relative 

density of people in 

transit – layer is 

time-specific

Nodata cells 

represent locations 

which cannot contain 

population (sea)

N

NN

N N



A universe of potential population locations

22



All of which change continuously
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Night-time model: residential only
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Day time: mixed activities, but which ones?
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Lazy Sunday morning..?
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Wednesday morning, school holidays...?
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Population24/7 in a slide…

• Assemble multi-source data library of locations, 
populations and time profiles

• Transfer total population from origins locations to cells in 
output grid

• Principal loop is of destinations, identifying population 
required at specific target time

• Some population remains at origins; some transfers to 
destinations; some allocated into background (in transit), 
local dispersion applied

• All processing repeated per population subgroup



Locations 

(origins and destinations)

Time profiles
Magnitudes

Background



SurfaceBuilder247
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Acronyms:  QLFS Quarterly Labour Force; DCSF Department for Children, Schools and Families;  HESA Higher Education Statistics Agency; 

Survey;  DCMS Department for Culture, Media and Sport;  ALVA Association for Leading Visitor Attractions;  DfT Department for 

Transport;  TfL Transport for London;  CAA Civil Aviation Authority

Total 

population

+/-

external 

visitors

Private dwellings

Non-

residential

Communal ests.

Transport

Employment

Education 

Residential

Temp accomm.

Generalised local

Family/social

Retail

Leisure

Tourism

Healthcare

Rail

Metro/subway

Air

Water

Road

Locations Data Sources

- Census, Mid-Year Population Estimates (MYEs)

- Census, Mid-Year Population Estimates (MYEs)

- Census, Annual Business Inquiry, QLFS

- EduBase, DCSF school performance tables, HESA

- VisitBritain, Annual Business Inquiry

- VisitBritain

- Annual Business Inquiry, commercial sources

- ALVA Visitor Statistics, DCMS

- ALVA Visitor Statistics, DCMS

- Hospital Episode Statistics

- National Rail station usage data

- DfT Light Rail Statistics, TfL Tube customer metrics

- CAA UK Airport Statistics

- DfT Sea Passenger Statistics , London River Services

- DfT Road Statistics, Annual Average Daily Flow

-



Bristol outputs, 2011 open data



Integrating near real-
time population 

sources and 
estimates



Background

• ESRC Population247 project
– Spatiotemporal population estimates – by time of day, week, 

term, season etc

– General approach/framework

– Software: SurfaceBuilder247 (.NET)

– Example output layers
• e.g. 8am weekday term-time, for all of Eng & Wales, 200m resolution, 

2001



Locations 

(origins and destinations)

Time profiles
Magnitudes

Background



Acronyms:  QLFS Quarterly Labour Force; DCSF Department for Children, Schools and Families;  HESA Higher Education Statistics Agency; 

Survey;  DCMS Department for Culture, Media and Sport;  ALVA Association for Leading Visitor Attractions;  DfT Department for 

Transport;  TfL Transport for London;  CAA Civil Aviation Authority

Total 

population

+/-

external 

visitors

Private dwellings

Non-

residential

Communal ests.

Transport

Employment

Education 

Residential

Temp accomm.

Generalised local

Family/social

Retail

Leisure

Tourism

Healthcare

Rail

Metro/subway

Air

Water

Road

Locations Data Sources

- Census, Mid-Year Population Estimates (MYEs)

- Census, Mid-Year Population Estimates (MYEs)

- Census, Annual Business Inquiry, QLFS

- EduBase, DCSF school performance tables, HESA

- VisitBritain, Annual Business Inquiry

- VisitBritain

- Annual Business Inquiry, commercial sources

- ALVA Visitor Statistics, DCMS

- ALVA Visitor Statistics, DCMS

- Hospital Episode Statistics

- National Rail station usage data

- DfT Light Rail Statistics, TfL Tube customer metrics

- CAA UK Airport Statistics

- DfT Sea Passenger Statistics , London River Services

- DfT Road Statistics, Annual Average Daily Flow

-



Population247 Near Real Time 
(Pop247NRT) Project

• ESRC New and Emerging Forms of Data Policy 
Demonstrator Project

• 12 months (Feb 17-Feb 18)

• Aims
– Enhance existing methods and tools for harvesting, 

processing, integrating and calibrating new, emerging and 
existing data sources

– Deliver two case studies with project partners to show 
how methods can be used to inform policy and practice

– Promote knowledge transfer between and beyond 
partners



New and emerging forms of data

STATIC DATA

ONS 
SPD 
v2.0

OS 
PoI

GeoLytix
Super

markets

ORR train 
station 
usage



OS POI 
data



ORR Train Station Usage data



ARCHIVED LIVE 
DATA

Traffic 
England

SmartStreet
Sensor

FSA 
ratings

New and emerging forms of data

STATIC DATA

ONS 
SPD 
v2.0

OS 
PoI

GeoLytix
Super

markets

ORR train 
station 
usage
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SmartStreetSensor footfall data



Traffic England data



ARCHIVED LIVE 
DATA

Traffic 
England

SmartStreet
Sensor

FSA 
ratings

LIVE FEEDS

FSA 
ratings

Google 
Opening 

Hours

Google 
Popular 
Times

Traffic 
England

New and emerging forms of data

STATIC DATA

ONS 
SPD 
v2.0

OS 
PoI

GeoLytix
Super

markets

ORR train 
station 
usage



Google Places – Opening Hours data



Google Places – Popular Times data
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New signals/proxies for …

• Retail – retail centres, supermarkets, high streets, markets

• Leisure – restaurants?, cinemas, theatres, tourist sites, 
music venues, sports stadia

• Transport – railway stations, bus stations?, airports?, 
cruise terminals?

• One-off/unusual events – festivals (Glastonbury), 
sports (Wimbledon, Boat Race, Marathons), Bristol Balloon 
Festival, shows (RHS), concerts … Bank Holidays, snow?!
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