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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. 



SECTORS AND CLIENTS (PARTIAL)
Federal Government State & Local Government

Non-Profit & Community-Based Organizations Commercial



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 SDGs
• 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
• Country Diagnostics (World Bank)
• The relationship between physical environment and public health



REMOTELY SENSED NIGHTTIME LIGHTS: APPLICATIONS

• 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, Iraq



• Open-source measures and metrics for efficient governance
• E.g., Burkina Faso, Ethiopia, Vietnam, Myanmar

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

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

• Nighttime lights for Risk and Exposure Assessment 
• E.g., Nepal, Haiti, Dominica, St. Lucia

• Estimating spread of power outages during disasters and recovery
• E.g., US

• Training on nighttime lights (e.g., estimating GDP in developing countries)
• E.g., US, Vietnam, Myanmar, Nepal

REMOTELY SENSED NIGHTTIME LIGHTS: APPLICATIONS



DMSP-OLS
Examples of past projects (Partial!)



  DETECTING URBAN MARKETS

Comparison between daytime (multiple resolutions) and 
nighttime imagery to detect urban markets



ECONOMIC BENEFITS OF TRANSPORTATION CORRIDORS

• 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



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 estimates of urbanicity were 
correlated with brain volume, cortical surface 
area and brain network connectivity in the 
medial prefrontal cortex and cerebellum.

NIGHTTIME LIGHTS AND EPIDEMIOLOGY



VIIRS
Examples of past projects (Partial!)



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. 

The evolution of night-time lights 
Constantine, Algeria https://blogs.worldbank.org/arabvoices/when-lights-go-out-how

-covid-19-affected-cities-middle-east-and-north-africa



BIG DATA NIGHTTIME LIGHTS SOCIOECONOMIC OBSERVATORY



TRACKING ECONOMIC SHOCKS WITH NIGHTTIME LIGHTS: NEPAL
2013 2014 2015 2016 2017 2018

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

GDP growth dipped to its lowest 
level since FY2002

• The 2015 Nepal Earthquake 

• Trade and supply disruption
(9/ 2015 – 2/2016). 

(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. 

VIIRS  SOL 2019 Rank (admin #3)



VIIRS Slope of Change

THE ECONOMIC IMPACTS OF CONFLICTS: MYANMAR



THE ECONOMIC IMPACTS OF CONFLICTS: MYANMAR

VIIRS Slope of Change
(2013-2019) 

(weighted by township area)

“Conflict index” per township. Residuals of the regression line
per township 

VIIRS SOC  / Conflict index

Green areas represent high significant 
residuals (a higher conflict score than 
expected according to the trend)



           THE CITY RESILIENCE PROGRAM

NIGHTTIME LIGHTS FOR A STRONGER CITY RESILIENCE

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 
discussing solutions during a subsequent Resilience 
Investment Planning Workshop.

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

CITY SCANS



NIGHTTIME LIGHTS FOR A STRONGER CITY RESILIENCE



           THE CITY RESILIENCE PROGRAM

NIGHTTIME LIGHTS FOR A STRONGER CITY RESILIENCE

Flood occurrence Economic hotspots



StoryMaps FOR CITY RESILIENCE



Objective:
Use remotely sensed imagery, including 
nighttime lights to predict the 
completeness of OSM and prioritize 
mapping efforts.

ASSESSING THE COMPLETENESS OF OSM



Goldblatt et al., 2019



DMSP-OLS nightly imagery (1993-2017, all nights):
• Visible-near infrared (VIS)
• Long-wave thermal infrared (TIR)
• lunar illuminance (LI)
• cloud mask (CM)
• sample position (SAM)
• stray light mask (SLM)
VIIRS DNB nightly imagery (2012-2020, all nights):
• DNB radiance
• I5 (LWIR) radiance
• lunar illuminance
• sample position within DNB scan
• quality bitflag or "vflag" grid with on/off states for these 

fields:
• daytime/nighttime/near-terminator
• zero lunar illuminance
• VIIRS cloud mask
• nightfire detection
• lightning
• high energy particle hit
• stray light affected/corrected

� A collaboration between the World Bank, NOAA, 
and the University of Michigan. 

� 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” TRAINING MODULE



World Bank, NOAA, and the University of Michigan
https://worldbank.github.io/OpenNightLights/wb-light-every-night-readme.html

Tutorial`s covered topics include:
• Introduction 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 



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

REMOTELY SENSED NIGHTTIME LIGHTS – CAPACITY BUILDING



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 introduced 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

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

DMSP-OLS, Paris (2013)

VIIRS, Paris (2013)



DMSP-OLS / VIIRS Data Harmonization



El Salvador Mauritius

Spain Uganda



VIIRS: GENERAL DISCUSSION AND INSIGHTS



BENEFITS OF VIIRS DATA TO MY WORK

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

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

� Need for free and open-source datasets to ensure the sustainability of projects

� VIIRS data can be pulled and analyzed in free or open-source analytics platforms

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

� Essential for impact evaluation work (measuring economic impacts) in inaccessible areas

� COVID-19 really illustrated the advantages of nighttime light measurements

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



FUTURE IMPROVEMENT AND “WISH-LIST”

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

� Improved cloud detection to decrease measurement errors

� Finding better ways to deal with glow and blooming

� Processed products with removed dimmed light (noise)

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

� A validated robust dataset with temporal nighttime light data from 1992 (DMSP-VIIRS)

� Continued availability of FREE processed VIIRS data

� Accessible near-real-time high-resolution feeds (to estimate impacts of shocks in real time) – 
including in “easy to use” UIs.



Published papers (to date):
Urbanization Level in Chinese Counties: Imbalance Pattern and Driving Force
by Baifa Zhang, Jing Zhang and Changhong Miao

The VIIRS Day/Night Band: A Flicker Meter in Space?
by Christopher D. Elvidge, Mikhail Zhizhin, David Keith, Steven D. Miller, Feng Chi Hsu, Tilottama 
Ghosh, Sharolyn J. Anderson, Christian K. Monrad, Morgan Bazilian,J ay Taneja, Paul C. Sutton, 
John Barentine, William S. Kowalik, Christopher C. M. Kyba, Dee W. Pack and Dorit 
Hammerling

What Can We Learn from Nighttime Lights for Small Geographies? 
Measurement Errors and Heterogeneous Elasticities
by Richard Bluhm and Gordon C. McCord

A Global Assessment of Night Lights as an Indicator for Shipping Activity in 
Anchorage Areas
by Semion Polinov, Revital Bookman and Noam Levin

Night-Time Light Remote Sensing Mapping: Construction and Analysis of Ethnic 
Minority Development Index
by Fei Zhao, Lu Song, Zhiyan Peng, Jianqin Yang, Guize Luan, Chen Chu, Jieyu Ding, Siwen 
Feng, Yuhang Jing and Zhiqiang Xie

Examining the Economic and Environmental Impacts of COVID-19 Using Earth 
Observation Data
by William Straka III, Shobha Kondragunta, Zigang Wei, Hai Zhang, Steven D. Miller and 
Alexander Watts 

The Dimming of Lights in China during the COVID-19 Pandemic
by Christopher D. Elvidge, Tilottama Ghosh, Feng-Chi Hsu, Mikhail Zhizhin and Morgan Bazilian

Pandemic Induced Changes in Economic Activity around African Protected 
Areas Captured through Night-Time Light Data
by Anupam Anand and Do-Hyung Kim

https://www.mdpi.com/journal/remotesensing/special_issues/RS_Night_Ti
me_Light
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