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COMPANY OVERVIEW

* Founded in 2001 in Washington DC.

* Trusted mission-oriented multi-disciplinary team: Remote
sensing scientists, geographers, data scientists, economists,
researchers, engineers, technologists, computer scientists,
project managers, trainers.

* Integrated Full Lifecycle Cloud, Cyber, Software Dev, Analytics,
Geospatial, Research, Training, Project Management Services.

» Expertise in broad domains, including homeland security, public
safety, emergency management, telecom, transportation,
environment, urban planning, economics, healthcare and more.

* Diversified portfolio across all sectors, including federal state,
local government, academia, non-profits, industry, and international
organizations.

« Expertise in utilization of nighttime light imagery for various applications,
nationally and internationally.
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REMOTE SENSING ANALYSIS SERVICES

Disaster management
* Flood detection
« Wildfires detection
« Damage assessment
« Tracking power outages and recovery
Geospatial Impact Evaluation (GIE)
LULC / LULCC (primarily per-pixel supervised image classification)
Forestation and deforestation
Built-up land cover and Urbanization processes
Economic activity and economic development
Mapping and tracking physical elements related to the
Cities resilience
Equity and Social justice (e.g., access to green open spaces)
Governance (e.g., assessing tax gaps)
Urban Heat Island and urban and regional planning
* Environmental, physical, social impacts of conflicts
« Environmental, physical, social impacts of shocks
e Country Diagnostics (World Bank)
* The relationship between physical environment and public health




REMOTELY SENSED NIGHTTIME LIGHTS: APPLICATIONS

o Systematic Country Diagnostic (SCD): challenges & opportunities
(economic activity, economic development)
- E.g., Nepal, Macedonia

 Economic activities in conflict-affected areas
* E.g., Myanmar, Timor-Leste, Yemen

« Open Access Satellite Data Feeds for Economic tracking
« E.g., Vietnam, Indonesia, India

 Impact evaluation
(e.g., economic benefits of infrastructure investments)
« E.g., Bangladesh, Bhutan, India, Nepal, Niger

 Economic impacts of shocks (e.g., COVID)
* E.g., Morocco, Algeria, Tunisia, Libya, Irag




REMOTELY SENSED NIGHTTIME LIGHTS: APPLICATIONS

'

- Open-source measures and metrics for efficient governance iRy
« E.g., Burkina Faso, Ethiopia, Vietham, Myanmar

Nighttime lights for Urban resilience and sustainable planning
« E.g., South Africa, Saudi Arabia, Israel, Peru, Liberia

Ubon Xekong
Ratchathani .
. Pakse

Economic impacts of infrastructure projects
- E.g., Poland, India, Macedonia, Bolivia, China, Cambodia

Stung Treng

Nighttime lights for Risk and Exposure Assessment bang *2EM
« E.g., Nepal, Haiti, Dominica, St. Lucia N

Estimating spread of power outages during disasters and recovery i e e 4
® E.g., US ranoudie Chau Dcs ig'."h-":“*f{q.
Training on nighttime lights (e.g., estimating GDP in developing countrie: ot = "

« E.g., US, Vietham, Myanmar, Nepal







DETECTING URBAN MARKETS

Joumal of Urban Economics xxx (xxxx) xxx

Contents lists available at ScienceDirect ——
Urban
Economics

Journal of Urban Economics

journal homepage: www.elsevier.comvlocate/jue

Detecting urban markets with satellite imagery: An application to India*™

Kathryn Baragwanath? Ran Goldblatt”, Gordon Hanson“*, Amit K. Khandelwal®

4 UCSD, United States

*New Light Technologies, United States
¢ UCSD & NBER, United States

¢ Columbia GSB & NBER, United States
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Working paper
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Growth Centre
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An application to HEE .
[ndia G

Kathryn Baragwanath Vogel
Ran Goldblatt

Gordon Hanson

Amit K. Khandelwal

March 2019

When citing this paper, please
use the title and the following
reference number:
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ECONOMIC BENEFITS OF TRANSPORTATION CORRIDORS

a. Nodes and segments b. Buffers

Journal of Development Economics . e
Available online 30 May 2022, 102900 . /3\.‘\ B
= In Press, Journal Pre-proof () “ \ -

Regular Article

Wider economic benefits of transport corridors:

¢. Rings d. Hexagons

Evidence from international development

organizations

" Mymenshingh

Muneeza Alam *B, Matias Herrera Dappe ® & B, Martin Melecky P®, Ran Goldblatt <&

Show more

+ Add to Mendeley of Share %9 Cite

« Country and local conditions are not associated with changes in economic activity.

 New corridors are associated with higher economic activity than improved corridors.

* In the short/medium-term, nightlights increase more in corridors with a larger geographic scope.

/



MAPPING URBANIZATION WITH DMSP-OLS AND LANDSAT

1degree 4 degrees 8 degrees

Remote Sensing of Environment 205 (2018) 253-275

Contents lists available at ScienceDirect

Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

Using Landsat and nighttime lights for supervised pixel-based image
classification of urban land cover

AWA“ EAWA.‘ HAWA

Ran Goldblatt®*, Michelle F. Stuhlmacher”, Beth Tellman®, Nicholas Clinton®, Gordon Hanson?,
Matei Georgescu”, Chuyuan Wangb, Fidel Serrano-Candela“, Amit K. Khandelwal®,
Wan-Hwa Cheng”, Robert C. Balling Jr”

* School of Global Policy and Strategy, UC San Diego, 9500 Giman Drive La Jolla, CA 92093-0519, LSA

® School of Geographical Sciences and Urban Planning, Arizona Stte University, 976 S Forest Mall, Tempe, AZ 85281, USA

“ Google, Inc., 1600 Anphitheatre Pkwy, Mm. View, CA 94043, USA

4 Laboratorio Nacional de Ciencias de la Sostenibilidad, Universidad Nacional Auténoma de México, Apartado Postal 70-275 Ciudad Universitaria, UNAM 04510 México,
DF. Cirauito exteriar s/n anexo al Jardin Botdnico Exterior, Mexico

*“ Cobumbia Business School, Cobumbia University, New York, NY 10027, USA

ARTICLE INFO ABSTRACT

Keywords: Reliable representations of global urban extent remain limited, hindering scientific progress across a range of
Urbanization disciplines that study functionality of sustainable cities. We present an efficient and low-ost machine-leaming
Built-up land cover approach for pixel-based image classification of built-up areas at a large geographic scale using Landsat data.
Nighttime light Our methodology combines nighttime-lights data and Landsat 8 and overcomes the lack of extensive ground-

Image classification

Google Engine reference data. We demonstrate the effectiveness of our methodology, which is implemented in Google Earth

Engine, through the development of accurate 30 m resolution maps that characterize built-up land cover in three
geographically diverse countries: India, Mexico, and the US. Our approach highlights the usefulness of data
fusion techniques for studying the built environment and is a first step towards the creation of an accurate
global-scale map of urban land cover over time.
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NIGHTTIME LIGHTS AND EPIDEMIOLOGY

Current Psychology
https://doi.org/10.1007/512144-022-02754-3

— Psychology
A Journal for Diverse
Perspectives on Diverse
Psychological Issues

Nighttime lights, urban features, household poverty, depression,
and obesity

Yi-An Liao'?? . Liliana Garcia-Mondragon'2?? . Deniz Konac*® - Xiaoxuan Liu®” - Alex Ing® - Ran Goldblatt® -
Le Yu®'°. Edward D. Barker*®

Accepted: 19 January 2022
©The Author(s) 2022

Abstract
Nighttime Light Emission (NLE) is associated with diminished mental and physical health. The present study examines how
NLE and associated urban features (e.g.. air pollution, low green space) impact mental and physical wellbeing. We included
200,393 UK Biobank Cohort participants with complete data. The study was carried out in two steps. In Stepl, we assessed
the relationship between NLE, deprivation, pollution, green space, household poverty and mental and physical symptoms.
In Step2. we examined the role of NLE on environment-symptom networks. We stratified participants into high and low
NLE and used gaussian graphical model to identify nodes which bridged urban features and mental and physical health
problems. We then compared the global strength of these networks in high vs low NLE. We found that higher NLE associated
with higher air pollution, less green space. higher economic and neighborhood deprivation, higher household poverty and
higher depressed mood, higher tiredness/lethargy and obesity (R yining mean=0-2624, Pryining mean <-001: Ry 104, =0.2619,
Py mean <-001). We also found that the interaction between environmental risk factors and mental, physical problems (over-
all network connectivity) was higher in the high NLE network than in the low NLE network (t=0.7896, P <.001). In areas
with high NLE, economic deprivation, household poverty and waist circumference acted as bridge factors between the key
urban features and mental health symptoms. In conclusion, NLE, urban features, household poverty and mental and physical
symptoms are all interrelated. In areas with high NLE, urban features associate with mental and physical health problems
at a greater magnitude than in areas with low NLE.

Keywords Nighttime Light Emission - Urban features - Depression - Obesity - Network analysis

Step 1 NLE
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»
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2 l /
Validation of the msCCA model in test set a
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/N s
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Urban Individual
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Factors a . a\
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Nighttime lights are associated with higher air
pollution, lower green space, as well as depressed
mood, disinterest, tiredness and obesity.




NIGHTTIME LIGHTS AND EPIDEMIOLOGY

UrbanSat

pawre ARTICLES
humdn bChlelour https://doi.org/10.1038/541562-021-01204-7
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Jiayuan Xu'?, Xiaoxuan Liu®?3, Qiaojun Li®*, Ran Goldblatt®, Wen Qin’, Feng Liu®’,
Congying Chu?, Qiang Luo®’, Alex Ing? Lining Guo', Nana Liu', Huaigui Liu', Conghong Huang ®3, b
Jingliang Cheng?®, Meiyun Wang(©°, Zuojun Geng'®, Wenzhen Zhu", Bing Zhang®?, Weihua Liao®,
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Herve Lemaitre?’, Tomas Paus©484°, Luise Poustka®?, Lauren Robinson®', Sarah Hohmann?¥,
Juliane H. Fréhner®52, Michael N. Smolka®%2, Henrik Walter®43, Robert Whelan®%3,

Jeanne Winterer®*5%, Kevin Patrick ¢, Vince Calhoun®%7, Mulin Jun Li%%, Meng Liang®,

Peng Gong©3¢°, Edward D. Barker®*', Nicholas Clinton®¢', Andre Marquand®?, Le Yu(®3,
Chunshui Yu®'3%, Gunter Schumann®é46°&, the CHIMGEN* and IMAGEN Consortia*
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THE ECONOMIC IMPACTS OF COVID (MENA REGION)

Objective: Estimate the Urban Economic Impacts of COVID-19 in the Middle East & North Africa

(MENA). We used VIIRS data to provide near-real-time tracking of economic activity and its relation to
the pandemic.

Stringency of non-pharmaceutical interventions Changes in night-time lights intensity relative to
WHEN THE LIGHTS GO OUT

The impacts of COVID-19 on
the nighttime lights of cities in
the Middle East & North Africa

December 2019 baseline

MONTHLY REPORT S 0
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BIG DATA NIGHTTIME LIGHTS SOCIOECONOMIC OBSERVATORY

Big Data Nighttime Lights Socioeconomic Observatory 5 7 e

Big Data Nighttime Lights Socioeconomic Observatory
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TRACKING ECONOMIC SHOCKS WITH NIGHTTIME LIGHTS: NEPAL

2013 2014 2015 2016 2017 2018

 Nepal Sum of Lights 2014 * Nepal Sum of Lights 2017 . " Nepal Sufm of Lights 2018 "~

Nepal Sum of Lights 2013 " ! Nepal Sufn of Lights 2015 - Nepal Stim of Lights 2016 *

2016: Disruption of economic
activity, especially in agricultural
and industrial production.

GDP growth dipped to its lowest
level since FY2002

 The 2015 Nepal Earthquake

2013_Mean 2014_Mean

02

« Trade and supply disruption
(9/ 2015 -2/2016).

04

-0.6

Statel  Statell -~ Statelll —StatelV -—StateV  State¥l  StateVll  GDP growth (source: ADB, 2016)



THE ECONOMIC IMPACTS OF CONFLICTS: MYANMAR

Myanmar’'s economic and political
transitions accompanied by decades
of internal armed conflicts.

About one-third of townships in
Myanmar have been affected by
conflicts which have displaced
thousands of people internally and
externally.

Project objective: Develop a set of
tools and methods to measure
economic dynamics in Myanmar and
to provide a better understanding on
how the evolution of the conflict in
the country correlates with economic
activities in affected areas.
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THE ECONOMIC IMPACTS OF CONFLICTS: MYANMAR

VIIRS SOL
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THE ECONOMIC IMPACTS OF CONFLICTS: MYANMAR
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NIGHTTIME LIGHTS FOR A STRONGER CITY RESILIENCE

THE CITY RESILIENCE PROGRAM

Africa

% City
Resilience
Program

\

Using spatial data to help cities visualize the interplay of
climate and infrastructural challenges they face.

A series of maps, visualizations and analyses that describe
key resilience challenges and provide a starting point for
PROGRAM discussing solutions during a subsequent Resilience
BRIEF i Investment Planning Workshop.

Enabling decision-makers at the city-level and World Bank
teams to work towards resolving them.

A
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NIGHTTIME LIGHTS FOR A STRONGER CITY RESILIENCE

THE CITY RESILIENCE PROGRAM

Lima, Peru " Lima, Peru
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Infrastructure

Economic activity
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W
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lII “m
Forest cover
Bodies of water
£125-0.781
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City Competitiveness and Economic Growth

Layer List

»[] VIIRS Nighttime Lights SOL (2020)

VIIRS Nighttime Lights SOL (2019) PR A . Py e ) A ) . et e O S b s A
R P R b S SR W T e s SRR Economic Hotspots
»[_] VIIRS Nighttime Lights SOL (2018) B 4 R ' _ STen (SN o Y

Most of Metro Johannesburg's economic

> VIIRS Nighttime Lights SOL (2017) .
U 2 hotspots are clustered around the City of

> [] ViIRs Nighttime Lights SOL (2016) | b G4 b S s - ; iR 4 WA ; » - (S Johannesburg, Sandton, and Soweto. In contrast,
» ("] VIIRS Nighttime Lights SOL (2015) Wt PR A TR ; LT § N ol e RN the outskirts of the Municipality — in the suburb of
[ VIIRS Nightime Lights SOL (2014) Sunrella and around Elandsfontein — showed

significantly less economic activity.
»[_] VIIRS Nighttime Lights SOL (2013)

AR R T Ry s el ooy S0 L s _: ’ il e e * A ARG e ‘ This map illustrates the sum of all nighttime light

N T —— - Saroonle, gt . o - : S YA : g o BRI emission from 2013 to 2019 within a particular

area. Nighttime lights are highly correlated with
levels of economic activity; the map shows zones
of greater and lesser economic activity over this
time period.




ASSESSING THE COMPLETENESS OF OSM

remote Sensing ml\l)\l’y

Article

Assessing OpenStreetMap Completeness for
Management of Natural Disaster by Means of Remote
Sensing: A Case Study of Three Small Island States
(Haiti, Dominica and St. Lucia)

Ran Goldblatt *, Nicholas Jones 2 and Jenny Mannix !
1

2

New Light Technologies Inc., Washington, DC 20005, USA; jennifer. mannix@nltgis.com

Global Facility for Disaster Reduction and Recovery/World Bank, Washington, DC 20433, USA;
njones@worldbankgroup.org

Correspondence: ran.goldblatt@nltgis.com; Tel.: +1-202-630-0362
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| MAPPING THE PREDICTION

Overlaying existing OSM building footprints

(0] o] [Yod [\ ¥
Use remotely sensed imagery, including
oo nighttime lights to predict the

ool completeness of OSM and prioritize

<15,000 sqm

B <40,000 sqm : ' ] : mOppIng effOrTS

I <60,000 sqm
Predicted area of OSM building footprints per cell I >60,000 sqm




| REGRESSION MODEL

Step (1) (2) (3) 4
GUF 0.115 **= 0.124 **+ U127 2% 0.138 ***
(0.010) (0.009) (0.008) (0.008)
WSF 0.147 *** 0.081 *** 0.050 *** 0.034 **=
(0.010) (0.009) (0.009) (0.009)
VIIRS 2214.671 *** 1276.821 ** 1073.838 ***
(124.738) (127.805) (126.619)
NDBI —37.152 *** -17.790
(11.258) (11.409)
NDVI 72,452.840 ** 64,046.550 **
(30,894.100) (29,957.530)
SAVI -48,312.220 ** —-42,708.300 **
(20,600.640) (19,976.140)
Ul 46.857 *** 25.415 **
(9.751) (10.191)
Forest cover 0.060 *** 0.051 ***
(0.012) (0.011)
Slope 179.453 274.377
(192.545) (187.222)
Sentinel-1 -696.229 -295.342
(453.517) (442.270)
Road length 1.470 **+=
(0.543)
No. of junctions 60.057 **
(29.311)
Constant 0.716 —699.988 30,909.080 *** 17,403.480 ***
(672.122) (573.990) (3897.596) (4351.436)
Observations 835 835 835 835
R2 0.663 0.756 0.813 0.825
Adjusted R? 0.662 0755 0.811 0.823
Residual Std. Error 12,460.39 10,615.940 9329.420 9029.806
F Statistic 818.245 *** 856.591 *** 357.937 **+ 323.203 **+

Note: * p < 0.1;** p < 0.05; *** p < 0.01.

Four regression model outputs showing
an improvement of model fit with the
inclusion of four groups of variables:

(1) Only GUF and WSF

(2) Addition of VIIRS
(3) Addition of remotely sensed measures and

derived products
(4) Addition of OSM road network features.
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“LIGHT EVERY NIGHT” TRAINING MODULE

< & = conems
World Bank - Light Every Night | o DMSP OLS nightly imagery (1993-2017, all nights):
@ verview Visible-near infrared (VIS)
Open Nighttime Lights WnSIdB nk Light Ev rngm mprehensive data repository of nighttime light satellite imagery collected from two ° LO ng_Wave thermal Infra red (TI R)

r the last three decades: the Defense Meteorological Satellite Program (DMSP) Operational Linescan System
Search this book. (OLS) with data from 19922017, and the Visible Infrai d\magingRadiometerSu\'te(VHRS)DaerightBand(DNB)with

e |lunar illuminance (LI)

The DMSP-OLS and VIIRS-DNB sensors capture various sources of low-light emissions from Earth. These include sources

that indicate aspects of human acti ty lights, gas flares, fishing boats, and agricultural fires, while also capturing () C | O u d m a S k (C M )
other nighttime lights phenor oras.
oy
nwith the National Oceanic and Atmospheric Administration (NOAA) and the ° Sa m p | e p O S It I O n (SA M )
pository, designed from the ground up to be analysis-ready. The underlying data are
rs for Environmental Information (NCEI)

archive. Additional processing by the .
i seitch usifg the Spatial Terporal ° St ra | I ht mas k S L M
ese standar of the growin is Ready Data ecosystem that is improving
access to geospatial data se i s to readily discover, process and analyze geospatial data. . - .
VIIRS DNB nightly imagery (2012-2020, all nights):
DATAAND TOOLS Learn more about remote sensing, nighttime light images and using these data for analysis at World Bank’s Open Nighttime I} °
1. Data overview (10 min) Lights tutorial. .
- DNB radiance
Accessing Light Every Night data on AWS .

AWS Command Line Interface, for example to list all files in the VIIRS 201505 sub-directory (using the - -no-sign-request
flag since this bucket is public

* lunar illuminance

3 1s s3://globalnightlight/201505 --no-sign-request

pm— . « sample position within DNB scan
Light Every Night file structure . o n " . 5
S— quality bitflag or "vflag" grid with on/off states for these

MODULE 1INTRODUCTION TO REMOTE
SENSING
1. Introduction tor

The World Bank worked in collabo
University of Michigan to publish t
ourced from the NOAA National

niversity of Michigan enables acc
and nighttime lights Asse

MODULE 3 BASIC OPERATIONS ON

A collaboration between the World Bank, NOAA, _ .

and the University of Michigan. me/near-terminator
Supported by New Light Technologies

Includes nearly 250 terabytes of data.

Published under World Bank’s open data license

Available via AWS open public data set program

https://worldbank.github.io/OpenNightLights/wb-light-every-night-readme.html



Light Every Night — New nighttime light data set and

tools for development
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RASTER FILES
1. DMSP-OLS annual composites in Google

Earth Engine (5 min)

2. Image clipping with VIIRS-DNB (5 min)
3. Conditional operations (10 min)

4. Cell statistics and basic band math (10
min)

5. Expressions (10 min)

6. Expressions (continued)

7. Making simple VIIRS-DNB annual

composites (5 min)

8. Importing and exporting data (5 min)

9. VIDEQ: Basic operations on raster files

MODULE 4 CHARTING
1. Time Series Charts
2. Histograms

3.VIDEO: Plots

MODULE 5 DATA ANALYSIS AND
INTERCALIBRATION

1. DMSP-OLS intercalibration (10 min)

2. Calculate rate of change (5 min)

3. Working with vector and raster data (10

min)

4. Comparing cities (5 min)

5. VIDEQ: Statistical analysis

MODULE 6 EXERCISE IN DATA FUSION
FOR IMAGE CLASSIFICATION

1. Overview

2. Framing the analysis

3. Supervised learning and image

classification

World Bank, NOAA, and the University of Michigan

https://worldbank.github.io/OpenNightLights/wb-light-every-night-readme.html

2. Image clipping with VIIRS-DNB (5 min)

Satellite data, which often comes structured as a GeoTIFF if you recall from Data overview (10 min), can cover large areas
geospatially. It's not always required to work with the entire file, in fact, it's often preferred to work only with a smaller Area Mo
Of Interest (AOI).

In this tutorial, we're going to show how you can clip a particular satellite raster file to a specific AOI, including a geometry
from a geopolitical boundary. We'll also apply this clipping to an entire ImageCollection.

For this exercise, we'll work with the VIIRS-DNB data.
Our tasks in this exercise:

1. Get a monthly VIIRS-DNB composite and clip to a Geometry (a buffer around a point)
2.Clip the image to the geometry of the state of California.
3.Clip all the images in the VIIRS-DNB stray-light corrected image collection to the state of California

2.1. Get and clip a VIIRS-DNB monthly composite

For this exercise, we'll look at the VIIRS-DNB monthly composite for December 2019.

2.1.1. Initialize map, get image and add as layer

# reminder that if you are installing Libraries in a Google Colab instance you will be prompted to restart yo

try:
import geemap, ee
except ModuleNotFoundError:
if 'google.colab' in str(get_ipython()):

print(“package not found, installing w/ pip in Google Colab...")

!pip install geemap
else:
print("package not found, installing w/
!conda install mamba -c conda-forge -y
!mamba install geemap -c conda-forge -y
import geemap, ee

15 f10
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Tutorial's covered topics include:
Intfroduction to remote sensing

Introduction to nighttime light data
Python, Jupiter notebooks, GEE
DMSP-OLS and VIIRS annual composites
VIIRS image clipping

Band math

Charting

Daytime-nighttime image fusion



REMOTELY SENSED NIGHTTIME LIGHTS — CAPACITY BUILDING

3 International
Initiative for Aboutus | Events | Blogs | Media room Newsletter | Resourc
1(: Impact Evaluation

What we offer v Evidencehub v Ourwork v Funding »

Evidence Matters

Towards equitable, inclusive and sustainable development

Applications of nighttime light data in Authors

international development research ),
Moussa Bagayoko, Damazo 31 2 o £

Kadengye, Cynthia Runyenje ,
Aayush Malik, Ran Goldblatt ) Moussa Bagayoko Damazo Kadengye

3ie and New Light Technologies co-led a Py .
series of capacity-building workshops with
10 researchers from the African Population

and Health Research Center (APHRC) on the

potential to use remotely-sensed geospatial 3 o Aayush Malik
data for impact evaluations. This blog is the o
fourth in a series of four in which workshop

participants reflect on the uses of remotely-

sensed and geospatial data.

Ran Goldblatt

hic Information S

https://www.3ieimpact.org/blogs/applications-nighttime-light-da
ta-international-development-research




DMSP-OLS / VIIRS DATA HARMONIZATION

Due to the substantial differences between DMSP-OLS and VIIRS, the data
collected by the two sensors is not directly compatible across time.

Several approaches have been proposed in the literature to make VIIRS
data compatible with DMSP-OLS.

The majority of these studies focus on small regions (e.g., one country)
rather than on a global scale.

This project infroduced a methodology for determining the relationship
between DMSP-OLS and VIIRS-DNB data based on a locally defined
Region Of Interest (ROI), which is then generalized globally.

We used a XGBoost model, a Gradient Boosting Machine (GBM)
decision-tree based algorithm VIRS, Paris (2013)

We developed an open-source Python software module and make this
available for public use




DMSP-OLS / VIIRS Data Harmonization

6. Fit model on 2013 data

flz]|0)=19
arg min(L(, y))

1. Download source data 4. Stepwise DMSP intercalibration

R PRI TE PP FF T I P 7. Transform VIIRS-DNB

T (2013-present)
2013
2014
adjustments i

3. Clip to AOI 8. Evaluation and Analysis

h_

5. VIIRS spatial and radiometric
2. User-defined AOI

DMSP-OLS

VIIRS-DNB
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VIIRS: GENERAL DISCUSSION AND INS




BENEFITS OF VIIRS DATA TO MY WORK

0 Much of our international work is done in developing countries.

0 Main challenge: need for granular, high-frequency data on economic activity and
socio-economic-demographic characteristics

0 Need for free and open-source datasets to ensure the sustainability of projects
0 VIIRS data can be pulled and analyzed in free or open-source analytics platforms

0 Governments and local agencies look for free and accessible innovative data sources for a
more effective governance

0 Essential forimpact evaluation work (measuring economic impacts) in inaccessible areas
0 COVID-19 really illustrated the advantages of nighttime light measurements

0 We are working on multiple projects related to disaster management and response — VIIRS is
essential o understand disasters impacts and provide rapid insights



FUTURE IMPROVEMENT AND “WISH-LIST”

0 Increased spatial resolution to allow detection of intra-city variations

0 Improved cloud detection to decrease measurement errors
0 Finding better ways to deal with glow and blooming
0 Processed products with removed dimmed light (noise)

0 Less “competition” between institutions that provide processed VIIRS data and more
collaboration to improve existing products

0 A validated robust dataset with temporal nighttime light data from 1992 (DMSP-VIIRS)
0 Continued availability of FREE processed VIIRS data

0 Accessible near-real-time high-resolution feeds (o estimate impacts of shocks in real fime) —
including in “easy to use” Uls.
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