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Georeferenced Population Data Are Critical to Understanding
Exposure and Vulnerability to Hazards
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StormCenter@

NWS Wind Potential F

cst-ORL1

Wind damage potential guidance for land-falling tropical systems.
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September 27-28

Improve mapping of population, settlements,
infrastructure, movement, etc.

» Night-time lights (DMSP >1 km - VIIRS
~750m)

» Landsat (~30 m)
> Radar (~12 m)

» High resolution imagery
(< ~3m resolution)
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http://ghslsys.jrc.ec.europa.eu/index.php
https://urban-tep.eo.esa.int/%23!pages/dataservices
https://data.humdata.org/organization/facebook
https://earthobservatory.nasa.gov/images/91044/pinpointing-where-the-lights-went-out-in-puerto-rico

POPGRID: A “Data Collaborative” for Settlement, Infrastructure,
and Population Data

v Public-private data partnership involving intergovernmental organizations, national & academic
research institutions, large and small companies, NGOs, foundations, universities, data stewards, etc.
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http://popgrid.org/

POPGRID Viewer
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https://sedac.ciesin.columbia.edu/mapping/popgrid/

M Results

Population Estimates by Data Set
POPGRID

1,479,828
1°560679

Population Estimates

-
L 2
CHSL CPWv4 Landscan Worldpop ESRI WPE HRSL

Source

Population Estimates by Data Set

Source Population Estimates

GHSL 1570029

GPWv4 1479828

Landscan 507188

Worldpop 1472674

ESRI WPE 1005505

HRSL 1560679

Data Quality Message(s)

e The average national WPE reliability ranking is 2
e The average size of national input units in GPW is 1588 square kilometers
* HRSL has coverage
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https://sedac.ciesin.columbia.edu/mapping/popgrid/

Review Article Just Published

7 Acquisition dates for MODIS and La ndsat ‘ Landsat > 95 % A Landsat<95% -+ MODIS scenes

&

‘ | I Review article

2000 2005 2o 2005 The spatial allocation of
population: a review of
large-scale gridded
population data products
and their fitness for use. S.
Leyk et al. Earth Syst. Sci.
Data, 11, 1385-1409, 2019

https://doi.org/10.5194 /es
sd-11-1385-2019
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Figure 2. Identification of different ancillary data that inform spatial
and temporal interpolation approaches to create gridded population
data across scales of interest.
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https://doi.org/10.5194/essd-11-1385-2019
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@ GROUP ON “l® .

FARTH OBSERVATIONS PERN Cyberseminar on
Application of Gridded Population and Settlement Products
in Geospatial Population-Environment Research
14-18 October 2019

r
Moderator o :'_'__'“PERN

» Andrea Gaughan, University of Louisville

Invited Experts
» Maria Jose Andrade-Nunez, University of Puerto Rico-Rio Piedras ’

» Brian Blankespoor, World Bank
» Sergio Freire, European Commission’s Joint Research Centre (JRC)
» Stefan Leyk, University of Colorado Boulder

» Catherine Linard, University of Namur

» Alessandro Sorichetta, University of Southampton

» Cascade Tulholske, University of California Santa Barbara

https://www.populationenvironmentresearch.org/cyber
Center for International Earth

seminar
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https://www.populationenvironmentresearch.org/cyberseminars

GPW version 4.11 Demographic Estimates Available
through Population Estimation Service version 3

Basic Demographic Characteristics, v4.11, 2010: Young and Aging Populations alpha.sedao.olesin.columbia.edu (] +
Gridded Population of the World, Version 4 (GPWv4) " =
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Leaflet | Tiles @ Esri Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGM, IGP, UPR-EGP, and the GIS User Community, SEDAC Gridded Population of the World v4, Geocoding by Esri

Population Estimation Service version 3
o M T e Dt et http://sedac.ciesin.columbia.edu/mapping/popest/pes-v3/

refer 10 populations which have a greater propoction of young or old individuals, respectively, A young population has 30-356% or more
aof its population under age 15, whils an aging poputation has 10-15% or more of its population over age 85 (papp.ussp.org, 101.803)

Center for lniemational Earth Dats 50

ntemational Eanh Sclence matian Network - CIESMN - Colunibia Unhersity 20

of the Word, Version 4 (GPWW). Bask Demographic Charct 5, Revision 11 =0
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http://sedac.ciesin.columbia.edu/mapping/popest/pes-v3/
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EONET is the Earth Observatory Natural Event Tracker
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Flood Outlook:

River Flooding is Occurring or Imminent
Valid from: Tue Sep 18 2018, 1930Z

Population Estimates:

Estimated Population 2015 1,534,858

Estimated Land Area 17,635 km?
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SEDAC Hazards Mapper
http://sedac.ciesin.columbia.edu/mapping/hazards
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http://sedac.ciesin.columbia.edu/mapping/hazards

GeoCollaborate Daily Dashboard

» Online situational awareness/data (&'] GeoCollaborate® Dashboard
sharing environment developed by

Key Points

FRWG SISE Dashboard

StormCenter Communications, Inc. _"m e“';mbo -

d for
Basemap: utility, transportation, food, fuel

» Adopted by Fleet Response s 3 s s
Working Group of the All Hazards e
Consortium beginning in 2016 Docmrazbrateze | ST ing i oiayes -

» Provides RT/NRT data feeds from =

variety of sources

» Has Leader/follower capability to
facilitate coordination sessions
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https://frwg.geocollaborate.com/dashboard/

GeoCollaborate Population Estimates

» User draws polygon or p—

GeoCollaborate

Ci rCI e to id e ntify area Of Sensitive Information Sharing

Environment
Dashboard for movement of fleet

i n te re St utility, transportation, food, fuel

sectors
September 5, 2019 1400

2 Query |S SmeIttEd to Dorian currently: CAT2 (110mph

Gusts to 135mph).

. Movement: NNE 8 mph ol o < .
S E DAC Popu |at|0n Dorian Is growing In size (wind : \ . T » X
he h e 3 ¥ Estimated Population 2015: 1,107,892

Estimation Service N o D Uremyr g
Updated Automatically from NHC :
(PES) '

» Population estimates for
2010-2020 returned

S E

#

Real-TimeTrusted Data Dashboard OPERATIONAL
&

Sensitive Information Sharing Environment (SISE) B M ACTIVE FLLET MOVEMENT SUPPORT
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https://frwg.geocollaborate.com/dashboard/

HazPop Mobile App for iOS and Android

» Android version of HazPop mobile app
released in July via Google Play Store
> Runs on Android tablets and phones
o Offers most of the functions of the iOS version

» Version 2.0 of the iOS version of HazPop

mobile app released in August. Updates in _
the new version include: e

> Population estimation now based on version 3.0 of
the SEDAC Population Estimation Service (PES v3),
which uses the latest Population Count data set
from SEDAC’s Gridded Population of the World
(GPW) data collection, version 4.11.

o Users may display a chart showing estimated

population trends in 5-year intervals from 2000 to
2020.

https://apps.apple.com/us/app/hazards-
population-mapper/id1092168898

Hazards and Population Mapper

NASA Books & Reference

€ Everyone

A\ You don't have any devices.

B Add to Wishlist Install

https://play.gooqgle.com/store/apps/details?
id=edu.columbia.ciesin.hazpop&hl=en US

; Google Play Center for International Earth

Science Information Network

EARTH INSTITUTE | COLUMBIA UNIVERSITY


https://apps.apple.com/us/app/hazards-population-mapper/id1092168898

@ Spatial Economic and Infant Mortality Data

Global Gridded Geographically Based Economic Data (G-Econ), Version 4, GDP in PPP (2005)
Spatial Economic Data

" Retmson Projeciion -

Map Cradit: CIESIN Columbia Univeesity, April 2

The Global Gridded Geographically Based Economic Dala (G-Econ), Version 4 is part
of the Spatial Ecenomic Data Collection. The dala derived from the Yale G-Econ project aoaars (iklons)
provides gridded economic data of Gross Domestic Product (GDP) in Purchasing Power [ |NoData [ 0.156-0.469 [JR] 4.693-9.387

Parily (PPP) at a spatial resolution of one degree for the years 1990, 1995, 2000, and
2005. The PPP is the exchange rate between a country's currency and U.S. dollars !: <0.018 :] 0.469-0.838 - 9.387-15.644
adjusted to reflect the actual cost in U.S. dollars of purchasing a standardized market [loo1e-0.023 [ 0.930-1.564 [ 15.54¢-1584.419

basket of goods in that couniry using the country's curréncy. This map displays GOP in
PPP where each grid cell represents billions of U.S. dotlars for the year 2005, D 0.023-0.156 D 1.584-4.663

Center for International Earch Data Sowrce
Science Information Network NY! NASA Socioeconomic
FAROM INSTITUTE | CONAIMMA LN VIS

Ths docirant & oaraed sede &
Croaty e CHWYONS 30 AWRI0N LECrdo
P Tt veca nnons ong Ioeasas by 3 0

https://sedac.ciesin.columbia.edu/data/set/spatialecon-gecon-v4

Global Subnational Infant Mortality Rates, Version 2
Poverty Mapping o , R 2015

e

s

N ) - ! Map Credi: CiEsin dog
N el Profect oW o WE N Cotumbia y
ey THREL IS N

S, Oclotr 275

1% 180

Infant Mortality Rate (deaths per 1000 live births)

[d<10 [J1-2s []26-s0o [l s-7s [l 700 [l >100 [_] NobDataNo PopulationfUninhabited

Global Subnational Infant Mortality Rates, Version 2 is part of the Poverty Mapping collection. This map displays infant mortality rate (IMR) estimates for 234 countries and
territories, 143 of which include subnational units, at a spatial resolution of 30 arc-seconds (~1 km) for the year 2015,

Center for International Earth Da
Science Information Network
FARTH INSTITUTE | COLUMBIA UNIVERSITY

twork - CIESIN - Columbia University, 2018, Global Subnational Infant
nd Appl s Center (SEDAC)

hity

] This cocument s censed under a
| Creative Commons Allriduton 4.0 Insemational License.
Rilps/icreativecommons org Teansesibyi4. 0

https://sedac.ciesin.columbia.edu/data/set/povmap-
global-subnational-infant-mortality-rates-v?2
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https://sedac.ciesin.columbia.edu/data/set/povmap-global-subnational-infant-mortality-rates-v2
https://sedac.ciesin.columbia.edu/data/set/spatialecon-gecon-v4

Ng@ﬁ Future Population: Global Population Projection
Y Crids Based on SSPs, v1 (2010-2100)

Global Population Projection Grids Based on SSPs, 2100: Total Population - SSP4
» Need to understand where people Population Dynarmics

live today and in the future

» Future estimates developed by Bryan
Jones, a joint product of CUNY
Institute for Demographic Research
and National Center for Atmospheric
Research (NCAR)

CUNY INSTITUTE FOR
DEMOGRAPHIC RESEARCH

Plate Carree Projection
Map Credit: CIESIN Columbia University, May 2017.

N C AR The Global Population Projection Grids Based on Shared Socioeconomic Pathways Number of Persons
(SSPs) are part of the Population Dynamics collection. The data consists of urban,
rural, and total population at a resolution of one-eighth degree (7.5 arc minutes), - 0 D 1,648-4,942 - 49,426-98 849
consistent qualitatively and quantitatively with the SSPs at ten-year intervals for2010- |l 1=165 [ J4.043-0885 |l 98.850-164,748
2100. The SSPs are developed to support future climate and global change research
AR OPRL0 SUPPUTL e A e d ng B 165247 [ Josse-16475 [N 164.749-16.474,847

and the Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Report
(ARS). This map represents total population based on SSP4 for 2100. 248-1647 [ 16,476-49,425

http://sedac.ciesin.columbia.edu/data/set/popdynamics- .
R T e Rl Ccnter for International Earth
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http://sedac.ciesin.columbia.edu/data/set/popdynamics-pop-projection-ssp-2010-2100

High Resolution Settlement Maps

» Collaboration with Internet.org/Facebook to
produce open access 30-m resolution
population density estimates: based on 50-
cm remote sensing imagery (IKONOS)

» Data for about 140 countries released on
Humanitarian Data Exchange

@) OCHA Services ~ 7 FAQ | & Llogin | @ Signup

.
-!.;: HDx Q DATA | LOCATIONS | ORGANISATIONS | QUICKLINKS V¥ m

HOME /| ORGANISATIONS /FACEBOOK

Facebook

4 MEMBERS | 46 FOLLOWERS | VISIT WEBSITE
Last updated on September 6, 2019

Facebook's Data for Good program includes tools built from de-identified data on our platform, as well as tools that fuce bOOk

we develop using satellite imagery and other publicly available sources. When data is shared responsibly with the
communities that need it, it can improve wellbeing and save lives.

YOO
https://dataforgood.fb.com/population-
density-maps-documentation/

Data [144] show fitter: @) show 25 | 50 | 100 ORDER BY Last Modified W

Refine your search: Clearall

Southsia_ASHT High Resoluon Papulatian DensityMaps T e oicn nd it e sty oy e e https://data.humdata.org/organization/facebook

Facebook blocks AS42 through ASS0, going roughly from West to East. Please see the

FEATURED: -
100+ Downloads attached map of these non-political boundary blocks.

Updated July 20, 2019 | Dataset date: Jul 19, 2019 [ ze | ‘ 5t

Lok e sy e @ Center for International Earth

internet.org by facebook RGN GV ERTSINNETTI
\ EARTH INSTITUTE | COLUMBIA UNIVERSITY

Datasets on request(HDX


https://dataforgood.fb.com/population-density-maps-documentation/
https://data.humdata.org/organization/facebook

Data Analytics and Tools for Ecosecurity (DANTE)

Obj ectives Welcome to the DANTE project! )
» Provide ready access to relevant literature e e o e o e B o L =

anolysis of environmental siresses, demographics, economics, health, conflict areas, dizaster response, and notional boundaries encbling

d O C u m e nti n g an aly‘ti C m et h O d S , d atas etS , an d ;:Z;:z::::;::dl::”nd and anficipate condions that may require humaniarian relief, disaster recovery invesiments, and conflict
toolkits.

» Acquire and maintain regularly updated datasets. S ,\_ﬂ,@ i ol neoloss o
» Harmonize datasets by performing e S i \\-’: S ";:_ "
country/administrative code matching, translation g = \*‘ E- 2
between incompatible units of analysis, and : - B e 3

resolving differences in temporal and spatial

resolution. The DANTE software toolkit
» Perform integrated analysis of tabular, QEOSPALIAl oot s st oot o o sy s B oA i i s o
feature, and geospatial raster data.

» Provide well documented vignettes and end-to-end
analytic use cases.

» Distribute a pre-configured and extensible virtual

machine image to simplify installation and use of a osc’ences

complete software stack. Pus AR
ey Center for International Earth
Science Information Network
EARTH INSTITUTE | COLUMBIA UNIVERSITY

- g - * 3 g T Email the DANTE team

T

7n Asia between 2013-2017.



https://www.dante-project.org/

Key Challenges

» Accessing and sharing georeferenced infrastructure data

> Building characteristics and occupancy
o Critical infrastructure

» Integration and harmonization of impact and exposure data

- Spatial and temporal harmonization

- Subnational administrative units and boundaries

- Economic exposure vs. loss, by sector

> Vulnerable population exposure vs. loss, by category
» Linking spatial and household survey data g
» Improved understanding of risk dynamics
> Displaced populations
- Multiple hazards and climate change
ture vulnerability <> economic/social conditions

Climate Adaptation Initiative
EARTH INSTITUTE | COLUMBIA UNIVERSITY

AT WHAT POINT MANAGED RETREAT?
Resilience Building in the oastal Zone
conFeReNce: June 19-21, 2019 at Columbia Uni;/ei ‘gﬁh \ h,, i

Center for International Earth

Science Information Network
EARTH INSTITUTE | COLUMBIA UNIVERSITY




Opportunities to Collaborate?

1) Improve mapping of population, settlements, infrastructure,
movement, etc.: current and historical

2) Develop tools to automate harmonization and quality control of

exposure and impact data
- Utilize Population Estimation Service to provide estimates of exposed
population by category for defined boundaries of past events at specific times?

- Develop map interface or app to support delineation of affected areas at
different levels of exposure/risk, e.g., taking into account infrastructure, land
use/cover, terrain, road networks, environmental factors, vulnerable groups?

3) Collaborate on developing multi-hazard risk data and assessments

o Coordinate with WMO on new data schema?
> New North American Allilance on Hazards and Disasters Research Institutes
DRI)

Center for International Earth

Science Information Network
EARTH INSTITUTE | COLUMBIA UNIVERSITY
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EARTH OBSERVATIONS - Columbia University, Lamont Campus W
sUSTE\?SZ:SEB;EE\?E\,L‘:)T;?A'\JE?V';OGROALS September 30—0Cl'0b€l‘ 2; 20 1.9 O

GO owow 2Nd Human Planet Forum 4 4 ©

Primary Forum Themes

Mapping internal administrative boundaries

Validation and intercomparison strategies for human settlement
and population data

7. Applications, decision support, and stakeholder engagement BIlLe MELINDA
= W ':l,i/,? Global G ATES foundation

(i ; % Partnership
m /// / for Sustainable

il \\\\\ Development Data

1. Advances in slum mapping

2. Development of the Human Planet Atlases, 2020-22 ITC

3. Global definition of cities and rural areas \:UNY INSTITUTE FOR

4. Downscaled future scenarios of population & economic activity DEMOGRAPHIC RESEARCH
5.

6.

GEO-REFERENCED INFRASTRUCTURE AND
EEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Center for International Earthl

%o Science Information Network @GEOSEC2025
GROUP ON

 ARTF TITUTE | C iR INIVERSITY www.earthobservations.org
EARTH OBSERVATIONS EARTH INSTITUTE | COLUMBIA UNIVERSITY


https://humanplanet.eventbrite.com/

EARTH OBSERVATIONS

%o GROUP ON

AGU
100
HUMAN PLANET SESSIONS

Who's at Risk? Assessing Population and
Infrastructure Exposure and Vulnerability for Hazard,
Climate, Coastal, and Health Applications |

Chairs: Robert S Chen, Charles K Huyck

IN43B, Thursday, 12 December 2019, 13:40 - 15:40
Moscone West - 2020, L2

Who's at Risk? Assessing Population and
Infrastructure Exposure and Vulnerability for Hazard,

FALL MEETING

Climate, Coastal, and Health Applications Il
Chairs: Andrea E Gaughan, William Duncan Solecki
IN44B, Thursday, 12 December 2019, 16:00 - 18:00
Moscone West - 2020, L2

Who's at Risk? Assessing Population and
Infrastructure Exposure and Vulnerability for Hazard,

Climate, Coastal, and Health Applications Ill Posters
Chairs: Alexander M de Sherbinin, Nancy D Searby
INS51G, Friday, 13 December 2019, 08:00 - 12:20

outh - Poster Hall

RELATED PAPERS

Challenges in Human and Built Environment Exposure Modeling
for Catastrophic Risk Assessment: How Can We Get it Right?
Kishor Jaiswal, Charles K Huyck, Vitor Silva, Douglas B Bausch,
Robert S Chen, and Nico Luco

IN4A3B-01, Oral, Thursday, 12 December 2019, 13:42 - 13:57
Moscone West - 2020, L2

Modeling the Impacts of Sea Level Rise Globally: Low Elevation
Coastal Zones Based On New Sources

Kytt MacManus, Deborah Balk, Gordon McGranahan, Hasim Engin
IN44B-04, Oral, Thursday, 12 December 2019, 16:41 - 16:53
Moscone West - 2020, L2

Utilizing Suomi NPP VIIRS Nighttime Lights Data for
Socioeconomic Analysis using Advanced Methods: Case
Studies from NASA’s Socioeconomic Data and Applications
Center (SEDAC)

Kytt MacManus, Susana Beatriz Adamo, Jane Mills, Dorothee
Cleophee Grant, Gregory Yetman and Mairead Milan
IN41D-0886, Poster, Thursday, 12 December 2019, 08:00 - 12:20

Moscone South - Poster Hall Center for International Earth
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RELATED PAPERS (cont.)

Charles K Huyck, Shubharoop Ghosh, Ronald T Eguchi,
Gregory Yetman, Andrea E Gaughan, Forrest R. Stevens, Andreas Gregory Yetman and Mhairi Elizabeth O'Hara

Gros, and Jane M_ills IN51C-10, eLightning, Friday, 13 December 2019, 08:00 -
IN51G, Poster, Friday, 13 December 2019, 08:00 - 12:20 10:00

Moscone South - Poster Hall Moscone South - eLightning Theater I

Radley M Horton, Alexander M de Sherbinin, Anna LoPresti
IN44B-01, Oral, Thursday, 12 December 2019, 16:02 - 16:17

Annie Winson, Colm Jordan, Kay B Smith, John Rees,
Moscone West - 2020, L2

Vitor Silva, Paul Henshaw, Christopher Sampson, Mhairi
Elizabeth O'Hara, Charles K Huyck, Shubharoop Ghosh,
Luca Petrarulo, Aileen Lyon, Charles Msangi, Ganesh

Alexander M de Sherbinin, Anamaria Bukvic, Guillaume Thibaut Jimee, Suman Pradhan, Sharad Wagle, Bimal Regm,
Rohat, Brent McCusker, Denis Macharia, and Olga Wilhelmi Shamim Zakaria and John Kiriwai

IN44B-09, Oral, Thursday, 12 December 2019, 17:41 - 17:56 IN51C-01, eLightning, Friday, 13 December 2019, 08:00 -
Moscone West - 2020, L2 10:00

Moscone South - eLightning Theater Il

Center for International Earth
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