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NASA's Night Lights Data




Remote Sensing — A Primer

J

Remote Sensing — defined

“Remote sensing is the science and art of
obtaining information about an object,
area, or phenomenon through the analysis
of data acquired by a device that is not in
contact with the object, area, or
phenomenon under investigation.”

- Lillesand et al., 2008





















Landscape Change

Lago Peten-Itza, Guatemala
1988 | 1997
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Remote Sensing — A Primer

Many platforms, many applications

Sensor altitude plays a role in
determining purpose




Satellite
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https://medium.com/openforests/remote-sensing-for-forest-landscapes-83e246261c21

WHAT IS REMOTE SENSING?
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https://gisgeography.com/

Sensor Types

& - rerecre

Systems that rely on the sun to generate all 4 { -
the EM energy needed to image earth's
atmosphere and land surfaces are called
passive sensors

LEMITTED LIGHT

Remote Sensing

sensors that generate their own energy, called
active sensors, transmits energy in a certain
direction and records the portion reflected
back by features within the signal path

B e e

BACKSCATTER




Electromagnetic Energy



http://gsp.humboldt.edu/

Electromagnetic Spectrum

gamma ray ultraviolet infrared

visible microwave
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shorter wavelength longer wavelength
higher frequency —g lower frequency
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Color, Data, Light

Our eyes are sensitive in the visib/~ spectrum (390-700 nm)



http://gsp.humboldt.edu/

Remote Sensing Dato

Biophysical/Remote Sensing Protocol
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Electromagnetic
\l/ Spectrum
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Gaineswille, Florida 54,3 Compuosite

Quantized grid of small areas on the
Earth’s surface. The energy of
reflected electromagnetic radiation in
each grid cell is a function of the
characteristics of the objects in that
cell.

127

Nature of RS Data

7 Landsat Bands —
Individual DataFiles



Each Landsat 8 pixel is 30m x 30m or 900m?

Remote Sensing
Resolutions - Spatial


https://gsp.humboldt.edu/OLM/Courses/GSP_216_Online/lesson3-1/resolution.html

Remote Sensing Resolutions - Spatial

AVHRR, 8km




Remote Sensing Resolutions - Spatial

Landsat OLI, 30 m




Remote Sensing Resolutions - Spatial

Rapideye, 5 m
q”..




Remote Sensing Resolutions - Spatial




Remote Sensing Resolutions - Spatial

Parrot Sequoia, 10 cm
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Remote Sensing Resolutions - Spectral
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Remote Sensing Resolutions - Spectral
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Remote Sensing Resolutions - Temporal

Remote Sensor Data Acquisition

June |,2001 June 17,2002 July 3,2003

|6 days

NDVI Anomalies in the southwestern United States. Image Cedi’r:
NASA/Goddard Space Flight Center Scientfific Visualization Studio.



Vietnam=Cambodia-Laos Regional Applications
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Introduction

* Agricultural transition represents
an essential component of land
use and land cover change

e Southeast Asia:

— economic globalization

— rapid urbanization

— sociopolitical stabilization : T“"{\ ,,,_:
* Vietnam’s Doi Moi and Rt i

globalized, market-oriented g % Pncoy  *

economy



Agriculture - Dragonfruit

« Dragon fruit: perennial, epiphytic
cactus plant with jointed green stems

« Large pink fruits with white or red
flesh

« Origins in Central America




The basis of “lighticulture” or “agrilighting” to grow dragon fruit
using nighttime light

Photo by Nghiem, Feb. 2020
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Agricultural
Technology
Leading to
Socioeconomic
Changes







Agricultural Conversion




Land Use Conversion-Induced Migration
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Lighting is the
Key
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“Lighticulture” is much more extensive and far brighter
than nighttime lights from the Mega-, Ho Chi Minh City

Feb. 2020

H6 Chi Minh City
(dark gray area) -
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Nighttime Light Composite from OLS
1992(B)-2002(G)-2013(R)
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Enhanced Vegetation Index
EVI from ODIS Terra

3" : g%

Jia et al.,, 202‘-‘



Nighttime Light Sensor/Product

The Visible Infrared Imaging Radiometer Suite Day-Night Band (VIIRS DNB)

* One of the 5 instruments onboard the
Suomi National Polar-orbiting Partnership
(Suomi-NPP) and Joint Polar Satellite
System (JPSS) satellite platform
operational since 2012.

« Joint partnership between NASA and
NOAA.

« Sun-synchronous orbit the Earth in ~102
mins, providing global coverage at ~14
orbits per day at 824 km orbital altitude.

Suomi-NPP Satellite

Krauser et al., 2021 Source NASA



Study Area

Fhuong
Loc Tho

Sensor: VIIRS Day/Night Band
MAP (mm)
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Analysis Approach

= Decision tree classifier

Seasonal Range > 5

= Nonparametric T
Ar_tooorre;ﬁow Coefficient
" |deal for exploratory
a na |ySiS Break No. 1 Slope > 1
= Direct and intuitive nature N,Fedﬂ}
_ _ Light Index < 0.75 Dragon Fruit
" Easily informed by expert No”" Tes
Break 1 or Break 2 Mean > (
knowledge —

\ :
= Class separability based on i}
known seasonal pattern

Krauser et al., 2021



Mapping of Dragon Fruit Region from Satellite Nighttime Light Data
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Location of the
Binh Thuan Province
in Vietnam
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Dragon Fruit Cultivation

- Light Bloom

Krauser et al., 2021



Classthication
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Data: Social Context

e Qualitative research on
perception of changes

* Two translators, (n=4, 11)

* 15 semi-structured interviews
through random and snowball
sampling (Raymond et al. 2015).

* Provide lived, experiential
elements of landscape transition




Alluvial Diagram modeling land change at the site of each

interview based on participants’ knowledge

Years under
Dragon Fruit Plantation Size
Production

Lighting
Regiment

Former Land
Use

mixed crop (n = 6)

1-5years (n=9 1.000-5000sq. m (n=9)

plantation (n = 4) 10-15 years (n = 3)

20-25years(n=1) 5.000-10.000 sg m(n=1)

uncultivated (n = 3
5-10 years (n = 2) Intermittenly (n = 2

Krauser et al., 2021



Alluvial Diagram modeling land change at the site of each

interview based on participants’ knowledge

Years of Biggest Concern
Gender Experience in Related to
Dragon Fruit Dragon Fruit

35-40 yrs. (n = 2)

40-45yrs. (n=1)

5-10 years (n = 6)

45-50 yrs. (n = 4)

55-60 yrs. (n = 5)

Market price (n=6

20-25 years (n = 3)

Krauser et al., 2021



What happened: Effects of COVID-19 isolation or not and why?

* Early Feb. 2020: Price drop due to restriction of transportation across
Vietnam-China border and decrease in demand due to COVID-19 restriction ->

reduce NTL to decrease fruit yield and lighting cost.

* Late Feb. 2020: Efforts to rescue market price (pink burger, pink bread, etc.)
and increase shipping by sea => increase NTL to increase fruit yield for more

shipping at higher price.




Further Information

Southeast Asia Project

@ LCLUC

Land-Cover / Land-Use Change Program

https://Icluc.umd.edu/projects/land-use-status-
change-and-impacts-vietham-cambodia-and-laos

E-mail:

UNIVERSITY OF
LOUISVILLE.
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