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NASA LCLUC
— SARI Synthesis

SE Asia has seen extensive change in
environmental and socio-demographic
patterns from 2000-2020.

These complex dynamics transition
differently along the rural-urban

continuum.

Essential to LCLUC synthesis research is

the inclusion of the human element.
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Introduction to gridded population data

- Population data are usually collected from censuses of population and housing undertaken

by national statistical offices. Additional data sometimes come from surveys.

- These data are almost always collected for administrative units that are useful for statistical

units and are in vector-format. The boundaries of such units are intrinsically

o irregular
o change over time

- Transforming such inputs to a grid standardizes the spatial units and thus increases their
usability in a wide variety of environmental usages

o A limitation is that most global grids include information on population counts

(Worldpop, by age and sex) but not on other socio-demographic or housing information



Gridded Data
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Spatial demographic modelling

Population Data

Settlement

Geospatial
covariates

N

.~

Spatial statistical
model

- -
Aweexn

Population density

Compound density

Population dersity

- -
AQuiesacun

Vegetation index

Population
estimates
(ideally with
uncertainty)

Wardrop et al (2018) PNAS



=% &‘I i ".; P " 3 IR T — - R
‘-c-‘-"'~ DR S — e et =

£ = ; e s
S ama > Vemar L B Siuaa

A Data Collaboratrve for

Settlement, Infrastructure and Population Data
V77 i )

= POPGRID

DATA COLLABORATIVE



POPGRID

DATA COLLAB _-,m*rmrE

&2 COLUMBIA CLIMATE SCHOOL

CENTER FOR INTERNATIONAL EARTH SCIENCE
INFORMATION NETWORK

7 &

- European |
Commission

Joint Research Centre

O esri A %OAK RIDGE & CUNY INSTITUTE FOR

National Laboratory
THE SCIENCE OF WHERE”

DEMOGRAPHIC RESEARCH| |

CUnited States”

ensus internet.org etechos zomrum

e Bureau by facebook : DLR fiir Luft- und Raumfahrt




Viewer

GHS-Pop 2015 Count GPW4.10 UN Adjusted 2015 Count

re

+ Malmesbury Q + -
. .
o aAtar — sAtantis
= -
Pixel value= 13.994789 Pixel value= 68.027664
Cape Town' DR, 7 S hertosch Cape Town rﬂ Sehanbo
™~
G N
4 anus > n
Leaflet | Powered by Esri| SEDAC
Ky s 8 lap | @ Zoom Out | [Z] Legend | @ Overview | = Comparison View Qz | nd | @ Overview | ¢+
Landscan 2015 Count = High Resolution Settlement Layer 2015 Count
+ Malmesb Q +
- .
- sAtlantis - sAllar
= =
Pixel value= 8 Pixel value= 164.520142
Cape Town | Q'\:f* T SteMenbosch Cape Town :m =S
! A
Leafiet | Powered by Esri| SEDAC
@ Zoom Out | El Legend | © Overview | £ Download @ Zoom Out | E Legend | @ Overview | £ Download

W Results

Population Estimates by Data Set

OPGRID
Ok
SR
A o
s B i
A @ g
Ok S SE
- >
<2
5
s
Ar ridg V
Source Population Estimates
GHSL 1570029
GPWv4 1479828
Landscan 507188
Worldpop 1472674
ESRI WPE 1005505
HRSL 1560679

Data Quality Message(s)
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Concept of “relative data quality” (Tayi & Ballou 1998)

Assess the appropriateness of a given dataset for an
intended purpose

Guide user community in making informed decisions by
better understanding:
Spatial, thematic and temporal accuracy in relation to the
intended use, driven by...

(1) Input population data properties
(2) Modeling assumptions behind products
(3) Ancillary data
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WorldPop ‘Global 1’ Project

« Bill and Melinda Gates Foundation funding 2016-18

Top-down disaggregation of GPWv4 2000-2020 database using Random Forests and
global 100m geospatial covariate library
* Assembly of subnational age/sex structure data and development of
interpolation/projection methods
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Map 2.2 Urban population by country, 2000 and 2010
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Map 2.1 Urban land by country, 2000 and 2010
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Map 2.6 The Jakarta, Indonesia, urban area covers 1,600 square kilometers and
12 jurisdictions

Figure 2.18 Fragmentation by size category
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— PREVIOUS WORK AND SYNTHESIS
AREAS



Evaluation of Gridded CO2 Emissions from Night-Time Lights Compared with
Geospatially-Derived Population Distributions for Vietnam, Cambodia, and Laos

Vietnam, Laos, and Cambodia 2010
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Gaughan et al., 2019



Evaluation of Gridded CO2 Emissions from Night-Time Lights Compared with
Geospatially-Derived Population Distributions for Vietnam, Cambodia, and Laos
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Estimating population and urban areas at risk of
coastal hazards, 1990-2015: how data choices matter

] Kytt MacManus B3, Deborah Balk, Hasim Engin, Gordon McGranahan, and Rya Inman
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Agricultural Transitions, Dragon Fruit Cultivation, and Electrification in Southern Vietnam

Years under

Former Land Dragon Fruit Plantation Size Lighting
Use Production Regiment
mixed crop (n = 6)
1-5 years (n=9) 1,000-5,000 sq. m (n=9)
na(n=2) Sep. to Apr. (n=13)
plantation (n = 4) 10-15 years (n=3) na(n=3)
— [— 20-25 years (n=1) —] 5.000-10,000 sq. m(n=1)
uncultivated (n = 3) ]
t :| 5-10 years (n = 2) 15,000-20,000 sq. m (n = 2) Intermittenly (n = 2)
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Table 1. Error matrix for night light classification of the Binh Thuin province for 2018 (Figure 5) (
compared to field data classifications o
Classification s
Reference Unlit City lights Dragon fruit Light bloom Total
Unlit 16 0 1 3 20
City lights 1 14 0 2 17
Dragon fruit 1 3 48 13 65 -
Light bloom 0 1 17 15 33 i N |2
Total 18 18 66 33 135 A =
User’s accuracy 80.0% 82.4% 73.9% 45.5% ] i
Error of commission 20.0% 17.7% 26.2% 54.6% Average = 28.8% I U
Producer’s accuracy 88.9% 77.8% 72.7% 45.5% : City Lights
Error of omission 11.1% 222% 27.3% 54.5% Average = 29.6% y DTt Culae
Sl st 68.9% - I Lioht Bioom
- a ctaticti (474 7
Kappa statistic 53.5% 107°30'0'E 107955'0'E 108°200°E 108%45'0°E

Kauser et al., 2022, Jia et al., 2022
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The Greater Mekong Region: Human Population and Heat Exposure

The global rate of urban transition has been immense in the past half century.

Much of that transition and associated population growth occurs across coastal and riverine
parts of Asia.

At the same time, changes in climate patterns have disproportionate impacts on populations at
risk, the old, and young. Notably, increasing temperatures impact different populations in more
or less extreme ways based on livelihoods, age, environment.



The Greater Mekong Region: Human
Population and Heat Exposure

An application of leveraging Google Earth
Engine and gridded data of demographic
patterns to illustrate heat exposure for the

Lower Mekong Region.

Bivariate Summary of Dependency Ratio and Trend in
Climatic Extremes for the Mekong and Adjacent Basins
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The Mekong and Chao Phraya basins have the most notable
impact of heat stress on key demographic populations of
young and old, but also have the highest range of

dependency ratios.




Rural to Urban Continuum (RUC)
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Further Information

E-mail: forrest.stevens@|ouisville.edu

WorldFop LOUISVILLE.



mailto:forrest.stevens@louisville.edu

University of

Southampton

UNIVERSITA
DEGLI STUDI
DI MILANO

fs# _:{
e

DHS Wealth Index

mm 22
0.1

www.worldpop.org

7

h

-

~

Applied research and

iImplementation group with 25+

staff

Method development for
mapping small area
demographics and

ealth/development metrics

Analysis of spatial data to
support decision making

Open data, data analysis tools

and dashboards, co-
development, capacity

strengthening /




WorldFop

Bespoke country analyses Global modelling

Support to census processes; Vaccination
microplans; Health system denominators;
Education planning; Humanitarian response

Health metrics; Epidemiological modelling;
Humanitarian response; Vaccination strategies;
Scientific analyses

Predicted % out-of-School '
(secondary)
w 86.7

T 285

B[LLE%TEELSIEBQW-M EVI_\IfIIﬁSD'IBDEgl;ISTFUND unlcef “ D) <’> dh|82 Q Q@ N|:p:;‘ i

FOUNDATION

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn




VWV VEINIINIVIERIVN ] WV Wik V ikkJT IVIEIN

W°"'dF’°P SUPPORT |

=

; -7/ WorldPOD Co—develops Dy
population estimate
models and provides
support on population

modelling to multiple
NSOs Y

e s unlcefm

N,
Y
.&’

=
GI R I D3 eoe 5
R @ @ @

Countdown to 2030 IIH

Wamen's, Children's & Adolescents’ Health




	Slide 1: Open-Source Population and Demographic data:   
	Slide 2: NASA LCLUC SARI Synthesis
	Slide 3: Introduction to gridded population data
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Gridded Products
	Slide 8
	Slide 9
	Slide 10: Gridded Products
	Slide 11
	Slide 12: Living atlas image
	Slide 13
	Slide 14
	Slide 15
	Slide 16: PREVIOUS WORK AND SYNTHESIS AREAS
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 31
	Slide 32
	Slide 33: Government co-development, support

