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Abstract
This paper reviews the contributions of nighttime light remote sensing in monitoring terrorist activities. Night-
time light (NTL) remote sensing images have been widely applied in many aspect researches, also insisted to have
great potential for monitoring terrorist activities in Nigeria. The study review some applicable validity in
monitoring terrorist activities and found it to be possible, despite being some challenges and limitations. Being
able to implement such issue of monitoring, would offers the best approach for the mapping possible tracking
their activities.

Keywords: Remote; Sensing; Nighttime; terrorist; activities

INTRODUCTION

National security threat has been an issue of concern for the government of Nigeria in recent
years. Meanwhile, “unlawful” means an act which is done, given, or effected outside the course
of laws of a state or that is not founded upon, or unconnected with the law of a state [1].

Activities in the form of militants, kidnappers, criminals, bunkering, armed robbers, hoodlums,
terrorists, thugs, livestock stolen, illegal mining, miscreants, bandits, thieves, insurgents,
cultists, rebels, ragabonds has often been attributed to this terrorism, happening in different
parts of the Nigeria. These groups are numerous, the most noticeable and deadly are the Boko
Haram sect and Niger Delta Militants. People are burdened on a daily basis with psychological
and emotional trauma resulting from gory sights of lifeless and mutilated bodies of loved family
members, close associates and colleagues littered on the streets, public squares and everywhere

[2].

Terrorism is spreading like a wildfire in every part of the world and its impact reverberates
beyond the location of the actual incident [3].

Widening global to a high degree of proficiency with more sophisticated weapons and tactics.
The inability of the government to monitor the conflict dynamics as to locate early warning
signs to prevent outbreak of hostility was a serious issue not only in the instance of Boko-Haram
but other conflicts that have threatened sustained peace in Nigeria [4].

However, a number of methods or approaches have been prescribed as solution to insecurity, by

different people as citizens both within the country and outside, and as foreign observers[5].
And the use of brute force has obviously proved insufficient to checkmate their activities, rather

it makes them have more recruits [4].

One of the major measures necessary to condemned, resisted, fought and eliminated at all
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levels-local, regional, states, and national in this regard is to trace, map and monitor their
activities by security agencies. Their activities are always changing; thus, it is also necessary to
monitor their hidden activities using some newer and higher resolution night-time light data.
Therefore, the main aimed of this study focused on the applications of satellite remote sensing
of nighttime light observations in monitoring terrorist activities in Nigeria, with the objective to
provide a comprehensive reviewed application from the outlooks challenges. Being able to
monitor their locations on a continuous basis offers the possibility of tracking their movement,
financial assets, illegal weapons, skills and expertise they adopted. Such a capability is critical to
intelligence gathering and necessary precondition for threat interception and the prevention of
the escalation of insecurity [5].
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Figure 1: Night-time Lights, Nigeria[6]

MONITARING TERRORIST ACTIVITIES

To prevent terrorism, various dimensions of the problem have to be considered, particularly
monitoring. Monitoring enable security agencies to strike a much needed balance between
counter-terrorism operations and breaking the funding, track trade consignments between
countries, beef up border control and surveillance, enhance intelligence gathering and analysis,
and garner the support of people and logistics supply chains used by terrorist. Monitoring
terrorist activities were also capable of dictating which tactics they adopted in planning
intelligence to successfully conduct the operation.

Nigeria is a region where remote settlements are sparse and scattered. Furthermore, the
settlements in Africa are often small and sparsely scattered [7]. The region is ideal for terrorist
hideout in every part of the country. They include those areas which are politically volatile, and
with a large mass of uneducated and abjectly poor population that can easily be recruited as
terrorist operatives; areas in which people have high level of attachment to opinion leaders, and
the leaders-followers ties are very strong; towns and states on border lines with other
countries, and which have cultural and language links with other societies outside the country,
which allow for a network of transnational criminals and terrorists [5].

The Nigeria has to take the most drastic precautions, including the monitoring of terrorist
activities for the safety of their citizens, by preventing terrorists at their hideout from acquiring
supplies of sophisticated conventional weapons, as well as chemical and biological agents,
materials, training, money, intelligence, logistics, and operational support. As this would provide
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them great freedom of movement, plans and increase their opportunities to attack. As responses
of changes in NTL to human activities vary over space and time, analyses without considering
sociocultural, lighting sources, outliers, and a sizeable portion of dark or dim areas could lead to
biases of estimated human activities [8]-[9]. However, one pioneering study, using 159
countries as samples, shows that the NTL fluctuation, measured by an NTL variation index, is
correlated to armed conflicts, with higher fluctuations indicating higher probability of
occurrence of armed conflicts [10]. For this study, remote sensing of NTL observatory (as shown
in figure 1) were insisted to provides an accurate monitoring, and straightforward way to map
out terrorist activities, as this would greatly assist in unveiling unlawful activities related to
light usage at night time in Nigeria.

SATELLITE REMOTE SENSING OF NIGHTTIME LIGHT OBSERVATIONS

Visible light emitted on Earth surface at night has become a commonly used for monitoring
human activity. Satellites have been recording images of the earth at night, identifying areas
with anthropogenic lighting, for about fifty years [11]. That is, since the 1970s, night light
imagery has been captured and produced by satellites from the United States Air Force Defense
Meteorological Satellite Program-Operational Linescan System (DMSP-OLS), with the digital
archive of this product beginning in 1992[12]. Originally used to detect the global distribution of
clouds and cloud-top temperatures, OLS sensors also detect visible and near-infrared emissions
at night from different sources on Earth, such as city lights, auroras, gas flares, and fires[13].
Remote sensing is the science that deals with obtaining information about objects on earth
surface by the analysis of data, received from a remote area. Remote sensing observation is
done by detection and real-time display devices or recording devices of energy (light or another
form), which is emitted or reflected from an object or a scene of electromagnetic radiation or
acoustic energy at a distance without physical contact with the object of interest. The nighttime
light remote sensing technology has a unique night imaging capability, which can overcome the
problem that traditional daytime remote sensing images that cannot monitor targets at night
[14].An example of satellite remote sensing applications is the monitoring of forest fires in
disaster control, where hotspots can be monitored by satellite sensors [15].Nighttime light
observations from remote sensing provide us with a timely and spatially explicit measure of
human activities, and therefore enable a host of applications such as tracking urbanization and
socioeconomic dynamics, evaluating armed conflicts and disasters, investigating fisheries,
assessing greenhouse gas emissions and energy use, and analyzing light pollution and health
effects [9].

Although the initial purpose of DMSP/OLS was designed to observe the clouds illuminated by
moonlight using two broad spectral bands: visible-near infrared (VNIR, ranged from 0.5 to 0.9
pum) and thermal infrared (TIR, ranged from 10.5 to 12.5 pm), DMSP/OLS images have been
extensively used in urban studies due to the low-light sensing capabilities at night without
moonlight [16]-[17]. More recent data acquired by the National Polar-orbiting Partnership
Visible Infrared Imaging Radiometer Suite (NPP-VIIRS) were applied for the same purpose
[18].An alternative, and thus likely vitally important, source of remotely sensed spatial and
temporal data on the spectrum of artificial nighttime lighting is photographs taken by
astronauts on the International Space Station (ISS) [19]. So also, space Station (ISS), EROS-B,
Jilin 1-3B, and Luojia 1-01, with better spatial and temporal resolutions, and even multispectral
information, have been launched[20], offers nominal 1-kilometer resolution, and are now easy
to access and process [21], which can work at night and detect light from cities or even low-
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intensity light from small-scale residential areas and vehicles [22]. This show that the new 2016
nighttime light image can very effectively identify even small settlements[7].

DMSP/OLS nighttime light data is used as a comprehensive factor to characterize the intensity
of human activities [22]. The sensors are designed to help identify cloud coverage at night
through detecting moonlight reflections, but on cloud-free nights they record light emissions
from the earth’s surface[23]. Most remote sensing satellites operate in one of two orbits:
geostationary or sun-synchronous [21]. While geostationary satellites orbit around the Earth in
a way that keeps them directly above a fixed point on the Equator, Sun-synchronous satellites
orbit typically within 6,000 kilometers and often much more closely. In the DMSP program,
typically two satellites are orbiting simultaneously, in a sun-synchronous low earth orbit, at an
833 km altitude [24].These satellites circle the earth several times per day and collect a digital
stream of images relevant to nighttime light intensities on the earth’s surface over a given time.
In addition, this data set has a near global coverage (spanning from -180° to 180° in longitude
and -65° to 65° in latitude)[25].

Application of NTL for Monitoring Terrorist Activities

Remote sensing night-time data probably give some information for the area which has high
activity in the night that shown by high reflectance of light [26]. Nighttime light remote sensing
images show significant application potential in marine ship monitoring[15], monitoring of
forest fires in disaster control [16], humanitarian crisis [27]. Indeed, remote sensing NTL
observatory could provide us a new perspective for monitoring terrorist activities and it would
able to illuminate image commonly prescribed by outdoor lighting at night. Remotely sensed
data may provide a cost-effective method to reduce expensive ground data collection. Also
providing better coverage in time and in area extent than aircraft.

NTL Data for Monitoring Terrorist Activities

Light spectral is a unique indicator of human activity that can be measured from space at night.
The spectra were collected as irradiances, heading directly at each light source. Night lights data
offer unique advantages to researchers, which can be summarized into three categories: 1)
access to information that is hard to obtain at large scale and low marginal cost; 2) higher
degree of spatial resolution than traditional data; 3) usually full geographic coverage [12]; [21].
Spectra were acquired of a suite of outdoor lighting types, including streetlights (mercury vapor
lamps and high pressure sodium vapor lamps), incandescent lights from vehicles and homes,
and lights present at commercial and government facilities (fluorescent, neon and low-pressure
sodium vapor lamps) [28].

Historically, terrorist groups and organizations have been closely related to a certain
geographical area and executed in that area [29]. Mostly at bushes or forests to carryout their
activities. Persistent light is a clear indicator of the presence of human settlements [24]. Hardly
for someone in bush or forest not using light to carry his activities, so also terrorist. Nighttime
light induced by human beings is mainly generated by electric lighting [30]-[31]; [7]. [32]
suggested that nighttime lights is a surprisingly accurate measure of village household
electrification. Most terrorist activities were carryout by light at night time by using electric
generator to power their camp, bicycle, motorcycle and car for logistics. These features make it
possible to trace their location and monitor them over time. With the expectation that the target
area to be small, because vast areas, especially where there are many unpopulated areas and
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settlements are difficult for interpretation. Therefore, the lights use by terrorist are marked
separately to achieve a fair comparison for monitoring human activities over a given time and
area.

Most of the built-up catchment areas (legal settlements) over the past years are known and
being control by the government, they may have access electrical lighting, densely populated
than terrorist settlements. Whereas terrorist activities area, sometime abide and not accessible
to a common citizen can be identified for the monitoring. As the goal of this study is to monitor
terrorist hideout, legal settlements should be filter in order to avoid misinterpretation of data
(filtering of unwanted lights spot). This helps in avoiding the effects of the any kinds of stray
light around the terrorist activities areas by NTL image. The preprocessed satellite images for
the legal settlement should manually marked for accurate verifications. These manually marked
areas will be used as a reference point on map to trace terrorist from legal settlements, making
it easier to identify terrorist settlement using remote sensing NTL observatory satellite.

The appearance of the terrorist lights and the characteristics of the radiation value can
completely identify terrorist positions, but not all types of outdoor lighting. And the appearance
of a small number of terrorist lights or data with a set of low-light imaging band is relatively
challenging. Hence, there are several examples of this inability to detect low density areas [33].
One reason is that the sort of lights typically used in rural villages are not the type easily
detectable from space[11]. But it might still effective in identifying light radiation values. In
addition, nightlight imagery is available at a low temporal resolution due to the uniqueness of
the satellite collection and its orbit[26]. In this regard, the nighttime light used by legal
settlements, land-use and land-cover maps are neglected due to the strong brightness, usually
classified by multi-spectral satellite images at the high spatial resolution record, spanning from
0 to 63, with higher values implying more intense nighttime light.

Light sources in each area taken has a comprehensive index to adopt. Scholars have used the
maximum digital number (DN), the DN sum within an area, the number of non-zero DN pixels,
the average DN within an area, and others [32]. Based on nightlight data, three choices are
required: (1) the minimum number of pixels that constitute a catchment area; (2) the govern
parameter values and (3) proposal of the minimum DN to be adopted. Pixels have a resolution
of 30 arc seconds, or approximately 1km x 1km[13].These parameters are suitable for
monitoring terrorist activities at this stage, but further studies are much more required.

Limitations of NTL in Monitoring Terrorist Activities

Remote sensing NTL observatory has been applied to different issues of human activities. The
improved remote sensing NTL observations, with strong capabilities for capturing nightscape
activities will open new avenues for monitoring terrorist activities. However, there are still
many limitations and significant gap in NTL remote sensing satellites and users who are seeking
high quality NTL remote sensing data. And the causes of observed light changes across space
and time, which are crucial for investigating the relationship between NTL observations and
human activities, however, are still limitedly considered in previous studies [9]. For instance,
factors such as the exact position of satellites at the time of capturing the information, and the
satellite-specific degradation of the capturing sensors imply that recorded images can suffer
from misalignment within a satellite across time, and across satellites within the same year,
making DN values vary for reasons other than the actual luminosity intensity of pixels[34]. In
addition to these flaws in the DMSP data, it is becoming clear that satellite data on night lights
(including from VIIRS) are poorly suited to the study of areas of low population density, which
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includes most rural places [11], drawing conclusions overlooking challenges in small terrorist
settlements.

Collecting data with a set of low-light imaging bands, specifically tailored for nighttime lights,
would be indispensable to (i) obtain quantities that can be related directly to international
recognized measurements and standards for outdoor lighting, (ii) define the predominant type
or mixture of lighting present, and consequently (iii) detect changes in lighting type over time
[28]. These can only be addressed in calibration framework for the future.

Lack of technological knowhow majorly in the aspect of using remote sensing as a tool to unveil
their hideout should be considered as a major challenge in tackling terrorist activities in Nigeria.
That's takes considerable knowledge to evaluate, interpret and classify satellite data [35],
especially with the application satellite remote sensing NTL observations to monitor terrorist
activities.

CONCLUSION

This paper aimed at reviewing applications of satellite remote sensing NTL observatory in
monitoring terrorist activities in Nigeria.High-resolution nighttime light images have shown
excellent development potential in many fields. However, such a fundamental issue has not been
fully addressed in previous researches in monitaring terrorist activities. And the limitations of
technologies in data generation and processing challenges are still existing in accessing NTL
data to a high quality especially Nigeria, due to the shortage of skills and knowledge and being
that the previous data is not guarantee to be available at terrorist catchment areas. It was
insisted from this study that the application satellite remote sensing NTL observations could
provided more accurate information on terrorist activities at the global scale. Therefore, it is of
great significance to give more attention to multidisciplinary and interdisciplinary analyses of
satellite remote sensing NTL observations for the purpose of monitoring terrorist activities.

REFERENCES
[1] Segun, A. (2016). On Hash tag #EndSARS; created in 2016 by a Group of Human Rights
Defenders.

[2] Omede, J. and Omede, A. A. (2015): Terrorism and Insecurity in Nigeria: Moral, Values
and Religious Education as Panaceas. Journal of Education and Practice. Vol. 6(11): 220-
126. Available at: www.iiste.org.

[3] Shola, 0. ]. (2015): Globilization Of Terrorism: A Case Study Of Boko-Haram In Nigeria.
Internationaljournal of Politics and Good Governance. Vol. VI (6.1).

[4] Majekodunmi, A. (2015): Terrorism And Counter-Terrorism In Contemporary Nigeria:
Understanding The Emerging Trends. Journal of Policy and Development Studies. Vol.
9(4): 128-145. Available at: www.arabianjbmr.com/JPDS_index.ph.

[5] Achumba, 1. C,, Ighomereho, O. S. and Akpor-Robaro, M. O. M. (2013): Security Challenges
in Nigeria and the Implications for Business Activities and Sustainable Development.
Journal of Economics and Sustainable Development. Vol. 4(2): 79-99. www.iiste.org.

[6] Center for International Earth Science Information Network (CIESIN), Columbia
University; International Food Policy Research Institute (IFPRI); The World Bank; and
Centro Internacional de Agricultura Tropical (CIAT). 2008. Global Rural-Urban Mapping
Project (GRUMP), Alpha Version. Palisades, NY: Socioeconomic Data and Applications
Center (SEDAC), Columbia University. Data available in beta version at
http://sedac.ciesin.columbia.edu/gpw.

DOI: http://www.doi-ds.org/doilink/02.2021-37397268/UIJIR www.uijircom | Page 105


http://sedac.ciesin.columbia.edu/gpw

© UIJIR | ISSN (O) - 2582-6417
FEB. 2021 | Vol. 1 Issue 9

Universe International Journal of Interdisciplinary Research
www.uljir.com

(Peer Reviewed Refereed Journal)

[7] Yuan, X, Jia, L., Menenti, M., Zhou, J. andChen, Q. (2019): Filtering the NPP-VIIRS
Nighttime Light Data for Improved Detection of Settlements in Africa. Remote Sensing.
11,3002; Available at: doi:10.3390/rs11243002.

[8] Bennett, M.M.; Smith, L.C. Advances in using multitemporal night-time lights satellite
imagery to detect, estimate, and monitor socioeconomic dynamics. Remote Sens.
Environ. 2017, 192, 176-197.

[9] Zhao, M,, Zhou, Y., Lj, X,, Cao, W,, He, C,, Yu, B, Li, X,, D. Elvidge, C. D., Cheng, W. and Zhou,
C. (2019): Applications of Satellite Remote Sensing of Nighttime Light Observations:
Advances, Challenges, and Perspectives. Remote Sensing. Vol. 11, 1971. Pp.1-37.
Available at: d0i:10.3390/rs11171971 www.mdpi.com/journal /remotesensing.

[10] Li, X;; Chen, F.; Chen, X. (2013): Satellite-observed nighttime light variation as evidence
for global armed conflicts. [EEE J. Sel. Top. Appl. Earth Obs. Remote Sens. 6, 2302-2315.

[11]  Gibson, ]., Olivia, S. and Boe-Gibson, G. (2020): Night Lights in Economics: Sources and
Uses. CSAE Working Paper WPS/2020. Centre for the Study of African Economies.
Department of Economics . University of Oxford.

[12]  Oscar A. Ishizawa, O. A,, Miranda, J.J. and Zhang, H. (2017): Understanding the Impact of
Windstorms on Economic Activity from Night Lights in Central America. The World Bank
Group. Social, Urban, Rural and Resilience Global Practice Group. June 2017

[13] Vogel, K. B, Goldblatt, R.,, Hanson, G. and Khandelwal, A. K. (2020): Detecting Urban
Markets with Satellite Imagery: An Application to India. International Growth
Center NBER Working Paper No. 24796.

[14] Zhong, L, Liu, X, Yang, P. and Lin, R. (2020): Explore the application of high-resolution
nighttime light remote sensing images in nighttime marine ship detection: A case study
of L]J1-01 data. Open Geosciences2020. 12: 1169-1184.

[15] Olaganathan, R, Bin Ibrahim, M., Meitong, H., Jie Shawn, T., Wei Sheng, W., & et al.
(2014). Applications of Satellite Remote Sensing in the Environment. International
Journal of Modern Communication Technologies & Research (IJMCTR).Vol. 2(5): 43-51.
Available at: https://commons.erau.edu/publication/831.

[16] Elvidge, C. D., Baugh, K. E., Dietz, ]J. B, Bland, T., Sutton, P. C,, et al. (1999). Radiance
calibration of DMSP-OLS low light imaging data of human settlements. Remote Sensing of
Environment. 68, 77-88.

[17] Elvidge, C. D. Baugh, K. E,, Kihn, E. A, Kroehl, H. W., & Davis, E. R. (1997). Mapping
citylights with nighttime data from the DMSP Operational Linescan System.
Photogrammetric Engineering and Remote Sensing. 63, 727-734.

[18]  Elvidge, C.D.; Baugh, K.; Zhizhin, M.; Hsu, F.C.; Ghosh, T. (2017): VIIRS night-time lights.
Int. J. Remote Sens. Vol. 38: 5860-5879.

[19] Sanchez de Miguela, A., Kybae, C. M., Aubéc, M., Zamoranob, ]., Cardielb, N., Tapiab, C,
Benniea, |J. and Gaston, K. ]. (2019): Colour remote sensing of the impact of artificial light
at night (I): The potential of the International Space Station and other DSLR-based
platforms. Remote Sensing of Environment. 224 (2019) 92-103.

[20]  Yu, B, Zhou, Y., Small, C., Elvidge, C. D. and Chen, Z. (2020): Foreword to the Special Issue
on Advances in Remote Sensing of Nighttime Lights: Progresses, Challenges, and
Perspectives. IEEE Journal Of Selected Topics In Applied Earth Observations And Remote
Sensing, Vol. 13: 6454-6456. Available at: DOI 10.1109/JSTARS.2020.3035926.

[21] Donaldson, D. and Storeygard, A. (2016): The View from Above: Applications of Satellite
Data in Economics. Journal of Economic Perspectives. Vol. 30(4): 171-198.

DOI: http://www.doi-ds.org/doilink/02.2021-37397268/UIJIR www.uijircom | Page 106



© UIJIR | ISSN (O) - 2582-6417
FEB. 2021 | Vol. 1 Issue 9

Universe International Journal of Interdisciplinary Research
www.uljir.com

(Peer Reviewed Refereed Journal)

[22] Yang Y, Ma M, Zhu X, Ge W (2020): Research on spatial characteristics of
metropolisdevelopment using nighttime light data: NTL basedspatial characteristics of
Beijing. PLoS ONE. 15(11): e0242663. https://doi.org/10.1371/journal.pone.0242663.

[23] Bruederle, A. and Hodler, R. (2018) Nighttime lights as a proxy for human development
at the local level. PLoS ONE. 13(9): e0202231. https://doi.
org/10.1371/journal.pone.0202231

[24] Pestalozzi, N., Cauwels, P. and Sornette, D. (2013): Dynamics and Spatial Distribution of
Global Nighttime Lights. Available at: http://www.ngdc.noaa.gov/dmsp/dmsp.htm.

[25] LiX. and Zhou, Y. (2017): Urban mapping using DMSP/OLS stable night-time light: A
review.International Journal of Remote Sensing.Available at:
http://dx.doi.org/10.1080/01431161.2016.1274451.

[26] Ratnasari, N, Candra, E. D., Saputra, D. H. and Perdana, A. P. (2016): Urban Spatial
Pattern and Interaction based on Analysis of Nighttime Remote Sensing Data and Geo-
social Media Information. Znd International Conference of Indonesian Society for Remote
Sensing (ICOIRS) 2016. 10P Conf. Series: Earth and Environmental Science 47 (2016)
012038 d0i:10.1088/1755-1315/47/1/012038.

[27] Corbane C, Kemper T, Freire S, Louvrier C, Pesaresi M. (2016): Monitoring the Syrian
Humanitarian Crisis with the JRC’s Global Human Settlement Layer and Night-Time
Satellite Data. EUR 27933. Luxembourg (Luxembourg): Publications Office of the
European Union. JRC101733; doi: 10.2788/297909

[28] Elvidge, C. D., Cinzano, P., Pettit, D. R, Arvesen, J., Sutton, P., Small, C., Nemani, R,
Longcore, T., Rich, C, Safran, ]., Weeks, ]. and Ebener, S. (2007): The Nightsat mission
concept. International Journal of RemoteSensing. Vol. 28(12): 2645 - 2670.

[29] Ekwall, D. (2012): Supply Chain Security-Threats and Solutions, Risk
Management.Current Issues and Challenges. Nerija Banaitiene, IntechOpen, DOI:
10.5772/48365. Available from: https://www.intechopen.com/books/risk-
management-current-issues-and-challenges/supply-chain-security-threats-and-
solutions.

[30] Mveyange, A. (2015): Night Lights and Regional Income Inequality in Africa; WIDER
Working Paper Series No0.2015/085; United Nations University World Institute for
Development Economic Research (UNU-WIDER): Helsinki,Finland.

[31 ]Min, B.; Gaba, K.M.; Sarr, O.F.; Agalassou, A. (2013): Detection of rural electrification in
Africa using DMSP-OLS night lights imagery. Int. . Remote Sens. Vol. 34, 8118-8141.

[32] Dugoua, E., Kennedy, R. and Urpelainen, ]. (2018): Satellite data for the social sciences:
measuring rural electrification with night-time lights. International Journal of Remote
Sensing. Vol. 39 (9: 2690-2701. Available at:
https://doi.org/10.1080/01431161.2017.1420936.

[33] John, G. and Susan, O. and Geua, B. (2019):Which Night Lights Data Should we Usein
Economics, and Where?. MPRA Paper No. 97582. Available at: https://mpra.ub.uni-
muenchen.de/97582/.

[34] Ch, R, Martin, D. and Vargas, J.(2018): Measuring The Size And Growth Of Cities Using
Nighttime Light. Caf . Working paper No. 2018/14. Development Bank of Latin America.

[35] Small, C. (2005): GlobalAnalysis of Urban Refl ectance.International Journal of Remote
Sensing. Vol. 26(4): 661-681.

DOI: http://www.doi-ds.org/doilink/02.2021-37397268/UIJIR www.uijircom | Page 107



