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Overvies
Vignettes

Figure 1: US nighttime lights data, 1994 (DMSP, composite from 29 orbits)

Yuri M. Zhukov API-231 / GIS-PubPol / 18



Figure 2: US nighttime lights data, 1995 (DMSP, composite from 236 orbits)

Yuri M. Zhukov API-231 / GIS-PubPol / 18



Overview
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Nearly all production and consumption

after sundown requires (and emits) light
1. Household appliances

Office equipment

Transportation

Sporting events

Street markets

Restaurants

Factory operations

Roadworks

Construction

Studying and homework Figure 3: Emitting light
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Remote sensing of nighttime lights allows
us to observe human activity from space
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Overview Applications of Luminosity Data

Applications of Luminosity Data
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Overview Applications of Luminosity Data

Economic activity, income, growth
1. Persistent economic data challenges « ati
a) in most countries, GDP stats not nsia
available at the sub-national level ° hustralia
b) national accounts & surveys are
sometimes unreliable
c) some locations too costly,
dangerous for field & survey work

2. Luminosity has some advantages
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VIIRS July 2014, nanoWatts/(cm?2*sr)
®
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a) more spatially fine-grained than 20 .
standard income accounts Y
b) regular, frequent time intervals B 1000 10000 100000
GDP per capita ($)
c) recorded homogeneously across
national borders Figure 4. Luminosity and GDP/caplta

d) available in hard-to-reach areas
3. Not a bad proxy measure
a) nighttime lights found to be
positively correlated with GDP,
GRP at multiple spatial scales
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Overview Applications of Luminosity Data

Urbanization
1. First applications of luminosity data:
a) delineate urban extents
b) track electrification, street lighting
2. Luminosity captures things surveys, census can't
a) growth of informal, illegal settlements
b) communities with inadequate infrastructure
c) emergence of new local urban centers
d) characterize urban growth over time

Figure 6: South Asia, 2010
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Overview Applications of Luminosity Data

Emergency management, recovery
1. Luminosity captures impact of emergencies
a) disasters cause damage to power lines, disrupt
electric utility services
b) luminosity data can detect power outages, also
fires, flares, other sudden increases in light
2. But not everything is visible from space
a) cloud cover prevents real-time storm damage
tracking and assessment
b) luminosity better suited for monitoring
non-meteorological events (e.g. earthquakes,
accidents), long-term tracking of recovery efforts

PANAMA CITY

Figure 8: After landfall
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Overview Applications of Luminosity Data

Armed conflict
1. War creates darkness
a) direct: power grid damage
b) indirect: population displacement, curfews,
intentional dimming to avoid detection
2. Danger lurks in darkness
a) power disruptions constrain economic
development, harm public health
b) fall in light emissions is warning that civilians,
hospitals lack stable electricity supply
3. Data can illuminate the physical impact of war
a) luminosity data allow us to track impact of war on
public services, utilities, urban economic activity
b) this analysis can be near-real time

Figure 10: October 2022
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Overview Applications of Luminosity Data

Technological change
1. Outdoor lighting technology evolves
a) wood, dung — oil
b) oil — gas v o R
c) gas — incandescent ; Ll gract ey ¢
d) incandescent — LED, HID
2. Ecological and social impacts
a) each change increases emissions, changes
spectrum of visible light
b) spectral change affects perception of artificial
lights by animals
c) LEDs are more easily dimmed, lighting becomes i
more temporally dynamic West Berln 4/
3. This is also a measurement challenge
a) change in spectrum can be mistaken for change
in light intensity

Figure 11: Alles ist erleuchtet
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Overview
Varieties of Luminosity Data

Varieties of Luminosity Data
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Overview
Varieties of Luminosity Data

Space-based sensors for night-lights (partial list)

Spatial Temporal On-board
Sensor resolution resolution Availability Free? calibration
DMSP/OLS 3km Monthly 1992-2013 v
Landsat 8 30m [rregular 2013- v
VIIRS/DNB  740m Daily 2012- v v
EROS-B <Im Daily 2013- v
Jilin-1 <1lm Daily 2017- v
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Overview
Varieties of Luminosity Data

Defense Meteorological Satellite Program (DMSP)

1. History
a) 1960s: starts as DoD’s meteorological program
- goal: prevent spy satellites from wasting
resources when targets are cloud-covered
b) 1992: images available in digital form
c) 1994: NOAA launches global nightlights program
2. Limitations - ’
a) data from different years not directly comparable Figure 12: DMSP-5D2
due to different atmospheric conditions, sensor
settings and degradation
b) temporal analysis requires intercalibration
- use invariant pixels as training data
- calibrate raw images to same radiometric level
as base image
c) images blurred due to scattering, saturation

Link: eogdata.mines.edu/products/dmsp/

Yuri M. Zhukov API-231 / GIS-PubPol / 18


https://eogdata.mines.edu/products/dmsp/

Overview
Varieties of Luminosity Data

Visible Infrared Imaging Radiometer Suite (VIIRS)

1. History
a) 2011: sensor launches onboard Suomi NPP
satellite

b) quickly becomes industry standard
¢) main product: Day and Night Band (DNB)
2. Advantages over DMSP
on-board calibration enables temporal comparisons
higher spatial precision
sensitive to lower light levels
no saturation in urban areas
cloud-free, stray light corrections
free daily images + monthly, annual composites

= Z
Figure 13: Suomi NPP

XXX XKXK

Link: eogdata.mines.edu/products/vnl/
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https://eogdata.mines.edu/products/vnl/

Overview
Varieties of Luminosity Data

Not all orbits make good data
Requirements for nighttime light observation:
1. Center half of orbital swath
- (i.e. area being imaged by satellite)
2. No sunlight
- (no high-latitude zones in summer)
3. No moonlight
- (within-month variation)
4. No solar glare
- (e.g. from solar panels)
5. Cloud-free
- (sorry, Seattle. hello, Dubai)
6. No auroral emissions
- (why Santa has evaded detection)
7. No forest fires
- (no intense sources of natural light)

Figure 14: Swath path
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Vignettes

Vignettes
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Vignettes

Overview of lab exercise

1. Vignettes on differences in luminosity across borders
a) Korean peninsula
b) Island of Hispaniola

2. Vignette on differences in luminosity over time
a) Syrian Civil War
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Vignettes

Figure 15: Vignette 1 / Korea
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Overviev Differences in Luminosity Across Countries (Korea and Hispaniola)
Vignettes Differences in Luminosity Over Time (Syrian Civil War)

Figure 16: Vignette 2 / Hispaniola
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Vignettes

Figure 17: Vignette 3 / Syria

Yuri M. Zhukov API-231 / GIS-PubPol / 18



Vignettes

We can obtain VIIRS nighttime luminosity (vnl) data from
eogdata.mines.edu/products/vnl/

Earth Observation Group Payne Institute Nighttime Light ~ VBD VNF ~ Special Topics Resources ~ B 9 v a

. WS R e
“On the earth, even in the ddrkest night, the light never wholly: abandons“hls' rufe. Itis
diffuse?{:md subtle, but little as may remaigy the-retina of lhe'eyeﬁs sengible of it.”

- . 3 .
- Jules Verne, Journey Iu;the‘('jgl]le‘r.,of the Earth
¥ 5
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https://eogdata.mines.edu/products/vnl/

Vignettes

Scroll down to the “Annual VNL V2" section

@ ViRs Nighttime Light  x  +

(] (O, mines.edy c Q search
Earth Observation Group Payne Institute Nighttime Light ~ VBD VNF ~ Special Topics Resources ~ B =2 ¥ a
Annual VNL V2
A new consistently processed time series of annual global V y yroduced
mn thly 2\ r N rid yanr 2012* to 0. The new methodolog a

n nightly d

) remove nlit and cloudy jing to rougt

a and background. nal met ugh annua

tly DN

ard biomass burning pixels and isola Nightly DNB

Country and
VAL
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Vignettes

Click on the “Go to Download V2.2" button for the most recent year's data

@ ViRs Nighttime Light  x  +

(¢} (O, mines.edy c B % Qsearch

Earth Observation Group Payne Institute Nighttime Light ~ VBD VNF ~ Special Topics Resources ~ B =2 ¥ a

Introduction

Monthly

ly DNB
ic and
Cloud

Nightly DN
Profile a

eja J. Annual time s

1

For Artists
Go to Download V2 Go to Download V2.1 Go to Download V2.2

* The latest update is VNL v2.2. Please find the ‘readme for all the versions of Annual VNL v2 HERE

du/nighttime_light/annual/v22/

//eogdata.mine
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Vignettes

Download the file ending with .average_masked.dat.tif.gz

@ VIIRS Nighttime Light X Index of /nighttime_ligh' X +

C 08 mines.edu, % Q search

> nightime_ight > annual > 22 >

Name Last modified
VNL_npp_2023_global_vemsicig_v2_c202402081600.average dat it gz

VNL_npp_2023_global_vemsicig_v2_ c202402081600.average_masked.datif.gz
VNL_npp_2023_global_vemslcfg_v2_c202402081600.cf_cvg dat tf.gz
VNL_npp_2023_global_vemslcfg_v2_c202402081600.0vg.dat it gz
VNL_npp_2023_global_vemslcig_v2_c202402081600.maximum.dat i. gz
VNL_npp_2023_global_vemslcig_v2_c202402081600.median.dat it gz
VNL_npp_2023_global_vemslcig_v2_c202402081600.median_masked.dat.ti.gz
VNL_npp_2023_global_vemslcig_v2_c202402081600.minimum dat tif gz

VNL_v22_npp_2023_global_vemslclg_c202402131000.lit_mask dat.if.gz
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Vignettes

Let's also grab data for the “oldest” year available.
Navigate to the parent directory and find the annual data in the v21/ folder

@ VIR Nighttime Light % Index of /nighttime_ligh' X+

« > C 08 amines.edu/nighttime_li ua v Q search

> nightime._ight >
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https://eogdata.mines.edu/nighttime_light/annual/v21/

Vignettes

There are two files ending in .average_masked.dat.tif.gz here.
Download the first one (April through December)

@ VIR Nighttime Light % Index of /nighttime_ligh' X+

(¢} (o:] mines.edy, ¥ Qsearch

> nightime_ight > annual > v21 >

Name Last modified
VNL_v21_npp_201204-201212_global_vemefg_c202205302300.average.dat tf.gz
VNL_v21_npp_201204-201212_global_vemcig_c202205302300.average_masked dat . gz
VNL_v21_npp_201204-201212_global_vomcig_c202205302300.cf_covg.dat it gz
VNL_v21_npp_201204-201212_global_vemefg_c202205302300.0vg.dat.tif. gz
VNL_v21_npp_201204-201212_global_vemefg_c202205302300.lit mask dat it gz
VNL_v21_npp_201204-201212_global_vemcfg_c202205302300.maximum dat it gz
VNL_v21_npp_201204-201212_global_vemefg_c202205302300.median.dat it gz
VNL_v21_npp_201204-201212_global_vemefg_c202205302300.median_masked.dat.tf.gz
VNL_v21_npp_201204-201212_global_vcmelg_c202205302300.minimum.dat tif gz
VNL_v21_npp_201204-201303_global_vemefg_c202205302300.average.dat tf.gz
VNL_v21_npp_201204-201303_global_vomcig_c202205302300.average_masked dat . gz

VNL_v21_npp_201204-201303_global_vemclg_c202205302300.cf_cvg.dat it gz
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Vignettes

Let's get some country and administrative boundaries from geoboundaries.org

@ VIIRS Nighttime Light X Index of /nighttime_ligh' X geoBoundaries

(¢} 08 geoboundaries.org

@ William & Mary. Visualize Data Download Data APl Get Involved

geoBoundaries

An open database of political

administrative boundaries. More info 2
| P - e 3

Yuri M. Zhukov API-231 / GIS-PubPol / 18


https://www.geoboundaries.org

Vignettes

Navigate to the “Individual Country Files” section

Individual Country Files Global Composite Files Simplified Boundaries

https://www.geoboundaries.org/countryDownloads.html
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Vignettes

Download country-level (ADMO) data for South and North Korea (KOR, PRK)

@ VIIRS Nighttime Light X Index of /nighttime_ligh' X geoBoundaries

(¢} 08 geoboundaries.org,

Individual Country Files

Name 1503 Type | Year Preview  Source

Attribution is required for all uses of

this dataset |

. People . K M. 5o Vorlc d Progra
M single Country Files s ' -
Fls for Individua countres
& Global Files
A single e forthe entire gobe

[ L G I SR
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Vignettes

When you unzip, the only file you need to extract is one ending in ADMO.geojson

Extract aF geoBoundaries-KOR-ADMO0-all.zip

£it Location: B/

CITATION-AND-USE-geoBoundaries.kxt 3kB plaintextd...

geoBoundaries-KOR-ADMO.dbF 245 bytes Xbase docu.

geoBoundaries-KOR-ADMO0.geojson s GeoJSON g.

Oj

geoBoundaries-KOR-ADMO.prj pen ESRI coordi...

ESRI shape ...
. Extract...
geoBoundaries-KOR-ADMO.shx ESRI shape ...

Cut
geoBoundaries-KOR-ADMO.topojson unknown

g OpenV
geoBoundaries-KOR-ADMO.shp

Copy

geoBoundaries-KOR-ADMO-metaData.json JSON docu...

geoBoundaries-KOR-ADMO-metaData.txt e plaintextd...
Ege:)B:)undaries-kOR—ADM:)—PREVIEW.png Delete

. geoBoundaries-KOR-ADMO_simplified.dbf S — Xbase docu...
n geoBoundaries-KOR-ADMO_simplified.gecjson 122.9kB GeoJSON g...
. geoBoundaries-KOR-ADMO_simplified.prj 132 bytes ESRI coordi...
. geoBoundaries-KOR-ADMO_simplified.shp .0kB ESRI shape ...
. geoBoundaries-KOR-ADMO_simplified.shx 108 bytes ESRI shape ...

PNGimage
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Vignettes

Repeat this process for country-level (ADMO) data for Haiti (HTI)...

@ VIIRS Nighttime Light X Index of /nighttime_ligh' X geoBoundaries

(¢] © geoboundaries.org

Individual Country Files

Name 150-3 Type | Year Preview Source
& | Hai HTI ADM1 2017

H HT ADM2 |2017

Hait HTI ADM3 |2

Attribution is required for all uses of

this dataset

M single Country Files
[T —

& Global Files
YT ——
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Vignettes

and country-level (ADMO) data for Dominican Republic (DOM). . .

@ VIIRS Nighttime Light X Index of /nighttime_ligh' X geoBoundaries

(¢] © geoboundaries.org

Individual Country Files

Name 150-3 Type | Year Preview Source
| & |D ini Rer DOM ADMC 202 A
& | Dominican Republic | DOM ADM1  |2022

Attribution is required for all uses of

this dataset

M single Country Files
[T —

& Global Files
YT ——
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Vignettes

and district-level (ADM2) data for Syria (SYR)

@ VIIRS Nighttime Light X Index of /nighttime_ligh' X geoBoundaries

geoboundaries.org c E Q search

Individual Country Files

Type | Year Preview  Source

£ ADMO  |2017
& SYR ADM1 2017
| & Syrian Arab Republic | SYR ADM2 (2017
Syrian A SYR 7 ¥
Attribution is required for all uses of & |syrar S d b

this dataset

M single Country Files
[T —

Asingle file for the entire globe
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Vignettes

We will be using the same event data on violence as in the last lab:
UCDP GED version 23.1, in csv format

@ VIIRS Nighttime Light Index of /nighttime_ligh' X  geoBoundaries x B UCDP Dataset Downloac X  +

[¢] 08 dp.uu.se/d L al B ¢ Qsearch
UCDP Georeferenced Even’( Dataset (GED) Global version 23.1

This dataset is UCDP's most disaggregated dataset, covering individual events of organized violence (phenomena of lethal violence occurring at a given time and
place). These events are sufficiently fine-grained to be geo-coded down to the level of individual villages, with temporal durations disaggregated to single,
individual days.

Available as

Please cite:

« Davies, Shawn, Therese Pettersson & Magnus Oberg (2023). Organized violence 1989-2022 and the return of conflicts between states?. Journal of Peace
Research 60(4).

* Sundberg, Ralph and Erik Melander (2013) Introducing the UCDP Georeferenced Event Dataset. Journal of Peace Research 50(4)

UCDP Candidate Events Dataset (UCDP Candidate) version 24.0.X

The UCDP Candidate Events Dataset (UCDP Candidate) is based on UCDP Georeferenced Event Dataset (UCDP GED), but published at a monthly release
cycle. It makes available monthly releases of candidate events data with not more than a month's lag globally. See codebook for similarieties and differences

https://ucdp.uu.se/downloads/ged/ged231

ip
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https://ucdp.uu.se/downloads/index.html#ged_global

Vignettes

Here is the full list of data sources and links:

Category Type Format Data source
Nighttime luminosity ~ Raster .tif VIIRS
Administrative units ~ Vector (polygons) .geojson geoBoundaries
Political violence Table (non-geo) .csv UCDP GED

These are all in the WT02.zip file posted on Canvas.
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https://eogdata.mines.edu/products/vnl/#annual_v2
https://www.geoboundaries.org
https://ucdp.uu.se/downloads/index.html#ged_global

Differences in Luminosity Across Countries (Korea and Hispaniola)

Vignettes

Differences in Luminosity Across Countries (Korea and Hispaniola)
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Differences in Luminosity Across Countries (Korea and Hispaniola)
Vignettes

Always save your progress!
Go to Project — Save As...

*Untitled Projec

ettings
ctrlen ) 52 = 2
New from Template e 28 =
Open.. ctrlso e
Open From , Y
| opengecent ,
Close
Ctrlss
Crl+:
Properties. Ctrleshiftp
| snapping Options.
Import/Export »
New rint Layout ctrlep
New Report.
4 Layout Manager.
Layouts 4
Models ,
Exit QGIS ctri+Q
T 1legend entry removed. Coordinate 6091189 % Scale 1:84388984 |~ | @ Magnifier 100% | Rotation |0.0° 2| v Render @ unknowncRs @
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Differences in Luminosity Across Countries (Korea and Hispaniola)

Vignettes

Vignette 1. Load the 2023 VNL data (Layer — Add Layer — Add Raster
Layer). VNL_npp_2023_....tif file in Data/VIIRS folder

Data Source Manager | Raster

Project Edit View Layer Settings Pluf SUSSRNEN" source Type

DeBRRE O

- g Vector @ File ) Protocol: HTTP(S), cloud, etc. ) OGC API
@, s

LEARAAYAY 1% B, roster
== Source
2% Mesh

e O - Raster dataset(s) {WT02/Data/VIIR

« @O T £ # Cloud

- v Options
© Delimited
Consult GTiff driver help page for detailed ions on options

iﬁ [XLEE  NUM_THREADS
"= Gps GEOTIFF_KEYS_FLAVOR | <Default> v
GEOREF_SOURCES

SPARSE_OK <Default> =

) MssQL
# Server
iwaa Virtual
1% Layer
¥4 SAPHANA
) WMs/
WMTS
. WFs/
' OGCAPI-
Features

&WCS _ | @telp ©Add || Oclose

Type t e (Ctrl+ Coordinate| 0934°,1.438" |9 Scale|1:1304088  ~ | @ Magnifier| 100% 2| Rotation [0.0° 2| [V/Render @ePsGasze @R
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Differences in Luminosity Across Countries (

rea and Hispaniola)

Vignettes Over Time (S ivil

The default color scheme is too dark. Let's see if we can add some contrast

*wt02 — QGIS

_ o ox
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
—— P o *7 v (D o
BRRY OS2 RPOP A L} ) & e~ @ z >
LL ALY |RE| R AL B
9 e
Layers EE
T £ 2= i)

[ -+ VNL_npp_2023_global_vem:
Band 1 (Gray)
8,061.854492

I—|s

Coordinate| -0575",053° | Scale 1:129760568 ~

& Magnifier | 100% 2| Rotation [0.0° 2| VIRender @epscazs @
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In the layer's Properties, change Render type to Singleband pseudocolor

Vignettes

Differences in Luminosity Across Countries (Korea and Hispaniola)

and set Mode to Quantile. Click Classify and OK

Project Edit View

DEER®

v
Band 1 (Gray)
8,061.854492 || RSN

& Rendering
& Temporal
@ Pyramids
21 Elevation
| T
"= Legend

 oisplay

Attribute
Tables

QGls server

Band

Min
Interpolation
Color ramp

Label unit suffix

Label precision

15
0.000078
0.000078

0.000078

Mode | Quantile

Classify | %

v Layer Rendering

v Band Rendering

Value Color

Render type | Singleband pseudocolor ~

Band 1 (Gray)

15

» Min/Max Value Settings

Linear

Label

Clip out of range values

Blending mode | Normal

Brightness s

@Help Style

Max 80618544922

Classes |255 & |-

Legend Settings.

Reset.
2| contrast

o B

@Apply | Ocancel = @ok

< se
[ Type to locate (ctrl+k)

Coordinate| 83.1°,1745° |95 Scale 1:129760568 ~ | @ Magnifier| 100%

|2/ Rotation [0.0° [2] VI Render - @ epsciasze
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Differences in Luminosity Across Countries (Korea and Hispaniola)

Vignettes

This is probably too much contrast, but at least we can see the distribution

*wt02 — QGIS — o x
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
E () h 0/ ™| e ) @ A D ) L -~ | 4
[ 8 R QS HPPODP L | D& e~ - @ R Z

BEV.ARED e - ® Ak _

Band 1 (Gray)
8,061.854492

2| VIRender @epscazs @

Type te (Ctrl+ Coordinate| 83.1°,1749° |9 Scale 1:129760568 ~ | @ Magnifier| 100% | Rotation |0.0°
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ences in Luminosity Across Countries (Korea and Hispaniola)
Vignettes

Load country boundaries for the two Koreas (Layer — Add Layer — Add Vector
Layer). 2 files: geoBoundaries-PRK-ADMO.geojson and
geoBoundaries-KOR-ADMO.geojson from Data/geoBoundaries folder.

Data Source Manager | Vector

“ Source Type

© File C Directory ' Database  Protocol: HTTP(s), cloud, etc.  OGCAPI

' Raster Encoding Automatic

A% Mesh
- Source
@ Point
# cloud Vector Dataset(s) [Teaching/API231, i geojson”

o Delimited
v Options

Consult GeoJSON driver help page for detailed
FLATTEN_NESTED_ATTRIBUTES

on options

<Default>

NESTED_ATTRIBUTE_SEPARATOR

<Default>

FEATURE_SERVER_PAGING

ARRAY_AS_STRING <Default>

DATE_AS_STRING

<Default>

iwa Virtual
% Layer

n
¢ SAPHANA

a wMS/
WMTS
WFS /

4 OGCAPI-
Features

% wcs

©@Add || Oclose

NNl N K.
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Differences in Luminosity Across Countries (Korea and Hispaniola)
Vignettes

Let's merge the two Koreas into a single layer (Vector menu — Data

Management
Tools — Merge Vector Layers...)

w02 — QGIS
Project Edit View Layer Settings Plugins \USil] Raster Database Web Mesh Progessing Help
T [m 9 (@ @ @ Geoprocessing Tools
D BiREE (OF [ oo

Geometry Tools
-
LAY AY -1 J Analysis Tools

Research Tools
Layers

Y
Data Management Tools. Create Spatial Index...

Join Attributes by Location...
(% geoboundariespricapmo | ; e
v ] geoBoundaries-KOR-ADMO
~ V¥ VNL_npp_2023_global_vemslc 5 Split vector Layer.

Band 1 (Gray)
8,061.854492

Reproject Layer.

Coordinate| 40.13°,11623° | ¥ Scale|1:5009504

~ | @ Magnifier | 100% 2| Rotation [0.0° 2| [V/Render @ EPSGi4326

(-]
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Differences in Luminosity Across Countries (Korea and Hispaniola)

Vignettes

Input layers = geoBoundaries-KOR-ADMO and geoBoundaries—-PRK-ADMO

Project Edit View Layer Settings Plugins Vector Raster Database Web
hH 0/ | g, ) (@ ¥
[ a8 12 O pp PSR

R@V.ZwmEBEWQ /

Mesh Progessing  Help

L0 - - @ % T E

Parameters

Layers i

4 Input layers

Boundar
v ] geoBoundaries-KOR-ADMO
~ ¥ ¥ VNL_npp_2023_global_vcmsl(
Band 1 (Gray)
8,061.854492

V' \geoBoundaries-KOR-ADMO [EPS!
V! geoBoundaries-PRK-ADMO [EPSG: 432:

Qok
select All
Clear selection
Toggle Selection
AddFile(s)....

_s
Add Directory...
multi-part layer.
will all be reprojec
0%
w B @telp || Advanced -|| RunasBatch Process... Qclose || @run |
‘ ; o, - o

Coordinate| 41.11%,132° |¥ Scale|1:5009504  ~ | @ Magnifier| 100% | Rotation |0.0° | [vI Render @ EPSG4326

(-]
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Differences in Luminosity Across Countries (Korea and Hispaniola)

Vignettes

Save the merged file as koreas.geojson

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
8 ™ e mE @ © %[ ~
[ BRE U@ pplaps too

R@V.ZwmEBEWQ /

Merge Vector Layers

Layers o= g

Parameters | Log

ndaries-PRK-ADMO Input layers

| geoBou g
L[] geoBoundaries-KOR-ADMO + o ame geomet;
~ ¥ I VNL_npp_2023_global_vemslc :
8and 1 (Gray) : :
8,061.854492 K Project CRS: EPSG:4326 - WGS 84
Merged

ing/API231/Problemsets/WT02/Output/koreas.geojson

multiple

Destination CRS [optional]

_s v/ Open output file after running algorithm
the destination
ystem
an be set. IFit
s not set, the CRS will be take
from the first input layer. All
willall be reprojec
S &
(o O 0%
W 05l | @Help || Advanced -|| RunasBatch Process... Oclose |[ @Run |
g !
: ; o~ O

et e (Ctrl+ Coordinate| 41.11%,132° |¥ Scale|1:5009504  ~ | @ Magnifier| 100% | Rotation |0.0° | [vI Render @ EPSG4326

(-]




Differences in Luminosity Across Countries (Korea and Hispaniola)

Vignettes

Change the symbology of the new layer, to make all but the borders transparent

Project Edit View Layer Settings Pl
- s : [ Layer Properties - koreas — Symbology
DeBRRY O =
ingle Symbol =
[ ]

BQV 2 mEB YT

= Simple Line
86 O 38 source
Layers. 3
& symbology

“BOeTH-BADL

Labels
B geoBoundaries-PRK-ADMO Color 0
I geoBoundaries-KoR-ADMO €D Masks
~ VI ¥ VNL_npp_2023_global_vemsl SH , Opacity
Band 1 (Gray) N7 30 View
8,061.854492 - Unit
" Diagrams
Favorites

i B Fietds .

1 B Aubutes orm @ D [] |:|
= 4 Joins

l" Auxiliary Storage hashed black X outline blue outline green [outiine red]
'© Actions
@ pisplay
& Rendering

& Temporal

Variables

100.0%

BEK=t

Millimeters

L | — v — =
outline red save symbol...| |Advanced

v Layer Rendering

Opacity

Feature

Layer
Blending mode
Elevation Normal glser) —

e
Draw effects
B/ vetadata
Control feature rendering order

+ & Dependencies

Ocancel || @0k

=/ Rotation |00° 2| ViRender @epsGaizs @

@Help style @Apply

<
[ Type to locate (ctrl+k)

Coordinate| 41.26°,116.29° | % Scale| 15009504 |~ | @ Magnifier| 100%
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Let's extract the part of the global VNL raster that overlaps with the Koreas.
Go to Raster menu — Extraction — Clip Raster by Mask Layer...

*wt02 — QGIS

N o FA i e oo —
DoBRRY O 8 ,L*"‘“‘f’ca““““" L0 C M-8-G-%- GE¥*ZH-=-§
Analysis »
LL A Y% / Projections , SQqE| R AL B
Miscellaneous > A ®
- Extraction [ * clip Raster by Extent
EE
Layerf R o Conversion [ (3 clip Raster by Mask Layer...

Align Rasters, @ Contour.

¥ VNL_npp_
8and 1 (Gray)
8,061.854492

et e (Ctrl+ Coordinate| 44.09°,12443° | ¥ Scale|1:5009504  ~ | @ Magnifier | 100% | Rotation |0.0° <|[vIRender @EPsGa3ze @
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Differences in Luminosity Across Countries (Korea and Hispaniola)

Vignettes

Set parameters
- Input layer = VNL_npp_2023...

Input layer
_ M a Sk 1 ay er = k oreas p vmy,npp,zuzs,g\oha\,vcms\(rg,vz;zuz4ozoamuo.avemge,masked dat [EPSG:4326]
- v'Match the extent of the
. Source CRS [optional]
clipped raster to the extent of :

Target CRS [optional]

the mask layer -

Target extent [optional]

- Save file as koreas_nl12023_mask.tif

Assign a specified nodata value to output bands [optional]

Mask layer
Koreas [EPSG:4326] -l X

Not set.
Create an output alpha band
V| Match the extent of the clipped raster to the extent of the mask layer
Keep resolution of input raster
Set output file resolution
X Resolution to output bands [optional]
Not set.
¥ Resolution to output bands [optional]
Not set.
» Advanced Parameters
clipped (mask)

hukov/D g/aPI231 o2/ _nl2023_masktif _
0%
O Help Advanced -| Run as Batch Process... Oclose ©@Run
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Vignettes

The clipped raster should look something like this

*Wto2 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
= o | ~ =
BRRY el PR A LOOR %0 @ z -
R@V.ZwmEBEWQ 2]
Layers CE
« 3T +* 0
v [] koreas

228.786392

8and 1 (Gray)
8,061.854492

Coordinate| 38.48",12085° | ¥ Scale|1:3888380  ~ | @ Magnifier| 100% | Rotation |0.0° <|[vIRender @EPsGa3ze @
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Overvie Differences in Luminosity Across Countries (Korea and Hispaniola)

Vignettes Differences in Luminosity Over Time (Syrian Civil

You can zoom in to see Seoul in greater detail

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
N o *7
BREE QSLLPLAPPDP L

BOV.Z B

Layers B®
< . T 2 3 o
v [] koreas

Band 1 (Gray)
226.786392

~ [ ¥ VNL_npp_2023_global_vemsld
8and 1 (Gray)
8,061.854492

Coordinate| 37.56,127.507° |¥ Scale 1:6935%0  ~ | @@ Magnifier| 100% | Rotation |0.0° <|[vIRender @EPsGa3ze @
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Vignettes

Change color scheme to Singleband pseudocolor, Quantile again for contrast

*Wt02 — QGIS 50 @
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

[ BRR® Q2L HIL s LUOR K-8 -K-0- &E¥IH
£

R@V.ZwmEBEWQ

]
®

Layers
! Ta-BEl

~ VI koreas_nl2023_mask
Band 1 (Gray)
226.786392

_0
~ [ % VNL_npp_2023_global_vemsld
Band 1 (Gray)
8,061.854492

2| VIRender @epscazs @

trl+ Coordinate|  38°,1204° | Scale 1:3888948 ~ | @& Magnifier| 100% 2| Rotation |0.0°
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Vignettes

General tip: set Interpolation = Discrete, Mode = Equal interval and
manually edit the cutpoints like this

Layer Properties - koreas_nl2023_mask — Symbology x
Project. it View La
d -§ 2 v Band Rendering 2
B8R
B3 @ information Render type | Singleband pseudocolor -
LL YA E Band Band 1 (Gray) May
c Min o Max 228.7863922
» Min / Max Value Settings
Interpolation Discrete -
Color ramp [
& Rendering Label unit suffix
» [] 62 syria_nl_1
~ VI B syria_nldiff & Temporal Label precision 4 a

Band 1 (Gray)
u

B0 o) Value <=

Color Label

@& Pyramids

0.0000-1.00 1 .
.0000 - 1.0000 .Ul Elevation
19 1.0000 - 10.0000 9 10 .
>10.0000 B vetadata
W syria_nl2012_ 20 .
= Legend
. 20.0000 - 50.0000
E ST o Attribute
koreas Tables Mode | Equal Interval ~ Classes |4 B
koreas _nl2023_n
» [ 3 VNL_npp_2023_deu=iSlibil Classify || ||= )
v Layer Rendering
Blending mode | Normal - Reset
Brightness ~ =———— [ 2| | contrast  e—— 4 P
Gamma = 1.00 2| | saturation e———— 9 B

Invert colors Grayscale |Off -

[ Type to locate (ctrl+K)| OHelp || syle - ©Apply

Ocancel || @0k [ @ occuns @
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Vignettes

This way, you can customize the appearance of the map for your needs

*wt02 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
GRe LY OQ B L N b v

DEBRRE 022 HPPE L
A 1

Layers

Coordinate| 42.52',12202° |9 scale| 13888948 |~ | @ Magnifier | 100% 2| Rotation [0.0° 2| VIRender @epscais @

Yuri M. Zhukov API-231 / GIS-PubPol / 18




Differences in Luminosity Across Countries (Korea and Hispaniola)

Vignettes

This map is ready to be exported (you know how to do this)

Map 1
Layout Edit View [tems Additem Atlas Settings

TR ZCRN PR ZC TR O

‘:n ‘23 ‘Mc 160 180 ‘zzn
FOVTTL xRN TR HriRINTRLCKTRTO AT TRIRL PR it IReR] cxrateee

Hn 38000 B | tems | undo History
Items 5|

a Item

Nightime luminosity (2023.

Layout | Item Properties = Guides
Item Properties 28|
Map 1

Nightime luminosity (2023)

[0 National borders

v Main Properties

Scale 3441368 (=

Map rotation [0.00° B

(0 10.0000 - 20.0000

RS UseProject CRS  ~ S
[ 20.0000 - 50.0000

Draw map canvas items.

v Layers
< > Follow man theme _ (none) la -
1 item selected x:307.486 mm y:-3.96059 mm page: 1 49.0% ¢
T Ty to Tocate [CETFRT Cooraate | 318" TI9 8T 1% Seale| 13888948 T~ | @ Magniier 100% =T Rottion 100 TV Render @ @
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Differences in Luminosity Across Countries (Korea and Hispaniola)

Vignettes

Now for Vignette 2, let's repeat this process for the island of Hispaniola.

Load country boundaries for Haiti and the Dominican Republic (2 files:
geoBoundaries-HTI-ADMO.geojson and geoBoundaries-DOM-ADMO.geojson
from Data/geoBoundaries).

Data Source Manager — Vector

Project Edit View Layer Settings Plu [T source Type
BRR Y (™ 4
= [ (3 &¢ )
D ° U Vector © File ) Directory  Database ) Protocol: HTTP(S), cloud, etc. ) OGC API
@QV 2 WP
A /o B aster Encoding Automatic
Mesh
F 0= L] Source
s Sl o Foint
£ 3 w ) # Cloud Vector Dataset(s) /Teaching/API231, T02/D I TI-ADMO.geojson"
 Delimited
v options
% %Geo?ackag Consult GeoJSON driver help page for detailed ions on options
8,061.854492 I‘,: GPS. FLATTEN_NESTED_ATTRIBUTES  <Default>
. NESTED_ATTRIBUTE_SEPARATOR
7, spatialite < =
Q FEATURE_SERVER_PAGING <Default>
_ s \, PostgresQl
ARRAY_AS_STRING <Default>
. MSsQL
* Server DATE_AS_STRING <Default>
iwaa Virtual
4% Layer
¥4 SAPHANA
=) WMs/
WMTS
. WFS/
.OGCAPF
Features
Gwes  HEHTRS ©add || Oclose
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Once loaded, let's merge the two countries into a single layer again (Vector menu
— Data Management Tools — Merge Vector Layers...)

*wt02 — QGIS

Project Edit
LEBERR
LL A Y%

Layers

¥ UNL_
Band 1 (Gray)
8,061.854492

er Settings Plugins |\[J3]] Raster Database Web Mesh Progessing Help

o [™le ® d
8 (U@ P

Geoprocessing Tools , LR D O E % T B
Geometry Tools ,
Analysis Tools , » @ PL- [ 2]
Research Tools , - ®

Create Spatial Index... o

Join Attributes by Location...

# Merge Vector Layers...
Reproject Layer.
split Vector Layer...

Coordinate| 44.47°,11068° | ¥ Scale| 17214331 ~ | @ Magnifier | 100% | Rotation |0.0° <|[vIRender @EPsGa3ze @
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Input layers = geoBoundaries-DOM-ADMO and geoBoundaries-HTI-ADMO

*Wto2 — QGIS - o x
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
™ e 0 P oo
U@ pplaps s [} ) B GEFIBE-=-
\QS’”V‘/’W@W =@ S o R L 2]
Merge Vector Layers x
Parameters | Log Merge vector layers
4| nput layers
¥/ .geoBoundaries-DOM-ADMO [EPSG:43Z ©ok
v [] geoBoundaries-DOM-ADMO V' geoBoundaries-HTI-ADMO [EPSG:
» [ # koreas_nl p koreas [EPSG:4326] select All
~ [ 8 VNL_npp, vemslq
Band 1 Cray] Clear selection
8,061.854492 Toggle Selection
AddFile(s)....
Add Directory...
_ s
IF any input layers contain Z or N
0%
@Help || Advanced Run as Batch Process.... Oclose |[ @run |
Type e (Ctrl+ Coordinate| 44.47°,11068° | ¥ Scale 17214331 ~ | @ Magnifier| 100% | Rotation |0.0° <|[vIRender @EPsGa3ze @
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Vignettes

Save the merged file as hispaniola.geojson

*wt02 — QGIS o x
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

BRX O »pAPF sd LUOR oG-S GERI
LAY AY 1 G HE P DL 2]

Merge Vector Layers x

Parameters | Log

Layers e®

Merge vector layers

Input layers

Destination CRS [optional]

’ Project CRS: EPSG:4326 - WGS 84 -
8and 1 (Gray) Merged
8,061.854492
1API231, IT02/Output/hispaniola.geojson

V| Open output file after running algorithm

) tir
wilallbe eproject

0%

@Help || Advanced | RunasBatch Process... Oclose |[ @run |

Coordinate| 46.26°,138.85° | ¥ Scale 17214331  ~ | @ Magnifier| 100%

2| Rotation [00° 2| ViRender @epscazzs @




Vignettes

Let's extract the part of the global VNL raster that

minosity Across Countries (Korea and Hispaniola)

overlaps with the island.

Go to Raster menu — Extraction — Clip Raster by Mask Layer...

*wt02 — QGIS

L BRmE Y \"j\ oS Eg ¥ Raster Calculator... [y - &~ -
o 4 Analysis ’ - -
BV Z wB R Projections ’ R I i

Miscellaneous >

RY
- Extraction [ = Clip Raster by Extent.
Layers a®
&8 — Conversion Y (3 Clip Raster by Mask Layer...
b - Align Rasters. @ Contour.
v [ hispaniola
[(koreas
» ¥ koreas,
¥ VNL_npp_.
Band 1 (Gray)
8,061.854492

—

Coordinate| 20.559",-73.195" | Scale | 1:1861619

2 legend entries removed.

~ | @ magnifier | 100% 2

R als- B

.

Rotation [0.0° 2| [VI Render @ EPSG4326

@
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Set Input layer = VNL_npp_2023..., Mask layer = hispaniola. Save file as

Vignettes

hispaniola_nl2023_mask.tif

*wt02 — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

BRR® (0
LAY AY -1

Layers

°. T £
v [ hispaniola
)

> re sk

« O % VNL_npp.

8and 1 (Gray)
8,061.854492

2, @
& B

obal_vemslc

[&]
lalaRalla

je) L O R

Clip Raster by Mask Layer

Parameters | Log
Input layer

&' VNL_npp_2023_global_vemslcfg_v2_c202402081600.average_masked.dat [EPSG:4326]
Mask layer

hispaniola [EPSG:4326]
Source CRS [optional]
Target CRS [optional]

Target extent [optional]

Not set &
Assign a specified nodata value to output bands [optional]

Not set

Create an output alpha band

o5 QGERITEH-=-

« | ¥/ Match the extent of the clipped raster to the exten
Keep resolution of input raster
Set output file resolution

X Resolution to output bands [optional]

0%

@Help Advanced Run as Batch Process.

of the mask layer

Match the extent of the
clipped raster to the extent of
the mask layer

Python identifier:
‘CROP_TO_CUTLINE

Oclose |[ @Run |

2 legend entries removed.

Coordinate| 20.559",-73.195° | Scale|1:1861619  ~

& Magnifier | 100% 2| Rotation [0.0°
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Differences in Luminosity Across Countries (Korea and Hispaniola)
rian Civil War)

Overviey

Vignettes Differences in Luminosity Over Time (S

The clipped raster should look something like this

*wt02
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
BRRY el PR A LOOR MM z =
R@V.ZwmEBEWQ ) >R AL B

Layers
< °. T 2 = e
v [] hispaniola
~ Vi hispaniola nl2023 mask
Band 1 (Gray)
117.945854

]

Band 1 (Gray)
8,061.854492

2 legend entries removed. Coordinate | 17.624°,-73578° |9 Scale 11861619  ~ | @ Magnifier| 100% | Rotation |0.0° <|[vIRender @EPsGa3ze @

GIS-PubPol
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Vignettes

Customize the color ramp and export the map (just like last time)

—Qais -

w Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

ARRY PP PP A LG R b z -
LLRAYAY 1% f@ > @ AL B
9 ¥

Layers 5]

v [ hispaniola

4 - hispaniola_nl2023_mask
[}

T + Coordinate | 18.395",74615" | Scale|12175672 |~ | @ Magnifier| 100% 2| Rotation |0.0° </ [vIRender @EPsGa3ze @
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Vignettes Differences in Luminosity Over Time (Syrian Civil War)

Differences in Luminosity Over Time (Syrian Civil War)

Yuri M. Zhukov API-231 / GIS-PubPol / 18



Vignettes Differences in Luminosity Over Time (Syrian Civil War)

Vignette 3! Load administrative boundaries for Syria. File is
geoBoundaries-SYR-ADM2.geojson from Data/geoBoundaries folder.

Data Source Manager — Vector

Project Edit View Layer Settings Pluf “SSMMWIN " source Type
BRR Y [
= g 1Y =t
D : V% 4 V, Vector © File  Directory _ Database ) Protocol: HTTP(s), cloud, etc.  OGCAPI
BV Z B
= 9 / By Raster Encoding Automatic -
2% Mesh
o Source
* @ Point
# cloud Vector Dataset(s) | Teaching/API231, ] L.
« Delimited
v options
ﬂﬁ [LREREYY  Consult GeoJSON driver help page for detailed ions on options
o FLATTEN_NESTED_ATTRIBUTES | <Default> -
*
NESTED_ATTRIBUTE_SEPARATOR
FEATURE_SERVER_PAGING <Default> -
ARRAY_AS_STRING <Default> -
a5 ) MSSQL
- # Server DATE_AS_STRING <Default> -
iwa Virtual
% Layer
¥4 SAPHANA
) WM/
WMTS
. WFS/
' OGCAPI-
Features
&WCS .| @Help ©@Add || Oclose
Type t e (Ctrl+ Coordinate| 17.72°,-71857° |9 Scale|1:1861619  ~ | @ Magnifier | 100% | Rotation |0.0° <|[vIRender @EPsGa3ze @
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Differences in Luminosity Over Time (Syrian Civil War)

Vignettes

You may see a “Select Items to Add"” screen after clicking Add. Click Add Layers

wt02 — QGIS

Project Edit View Layer Settings Plugins Vector Rd

DEBRRY @ese 80

Select Items to Add | geoBoundaries-SYR-ADM2

KS/Teaching/API231, To2/Data #¥IB-=-§
R-ADM2.geojson E
BQVARED /) L.
item Description Fe
Layers o8 | geoBoundari... Polygon (61) 1

RSV &G-RBADL
W hispaniola

» | ¥ hispaniola_nl2023_mask
O koreas

» [ ¥ koreas_nl2023_mask

~ [ ¥ VNL_npp_2023_global_vemslq
Band 1 (Gray)

8,061.854492

select Al | | Deselect Al

v Options

Add layers to a group

Show system and internal tables

! show empty vector layers

7

©cancel |[@Add Layers
D

Q Type to locate (Ctrl+K) Coordinate| 17.765", 70457 | % Scale 1:1861619 |~ | @ Magnifier| 100%

2] Rotation [00° 2| ViRender @EPsGazs @
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Vignettes Differences in Luminosity Over Time (Syrian Civil War)

To compare current luminosity to a period earlier in the Syrian Civil War, load the
2012 VNL data (VNL_v21_npp_201204. .. .tif file in Data/VIIRS folder)

DR O
LL A Y%

EE]

.. T & 10
[ geoBoundaries-SYR-ADM2

[ hispaniola

» [ # hispaniola_nl2023_mask
[ koreas

» [ # koreas_nl2023_mask

~ [ ¥ VNL_npp_2023_global_vcmslq
Band 1 (Gray)

8,061.854492

Project Edit View Layer Settings Pluf S

- g Vector
-t'! Raster

K
2% Mesh

®- Point
# Cloud

Delimited

iwa Virtual
4% Layer
[}
‘s SAPHANA|

5 WMS/
WMTS

WFS/

& OGCAPI-
Features.

& wes

Data Source Manager | Raster

“ Source Type

© File ) Protocol: HTTP(S), cloud, etc. () OGC API

Source

Raster dataset(s) fa/VIIRs,

v Options

Consult GTiff driver help page for detailed ions on options
NUM_THREADS

GEOTIFF_KEYS_FLAVOR | <Default>
GEOREF_SOURCES

SPARSE_OK <Default>

©add

Oclose

Coordinate| 36.944°,42925° | ¥ Scale 1:2106806  ~ | (@ Magnifier| 100% 2| Rotation |0.0° 2

V/Render @EPsGaie @
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Let's extract the parts of both the 2023 and 2012 global VNL rasters that overlap
with Syria. Raster menu — Extraction — Clip Raster by Mask Layer...

*wt02 — QGIS

Project Edit View Layer Settings Plugins Vector [:GHI] Database Web Mesh Progessing Help

: ™M@ @ © ¥ [ % Raster Calculator..
B (O ® O 53 | Rester calculator
Analysis
\gl S’,‘ v / V:::“V EZ %] Projections

Miscellaneous
Layers
NL_v21_npp_:

Band 1 (Gray)
7,808.34082

Coordinate| 36.805°,34353° | Scale 1:2106806  ~ | @@ Magnifier| 100% | Rotation |0.0° <|[vIRender @EPsGa3ze @
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Differenc in Luminosity Across Countr (Kor

and Hi:

Differences in Luminosity Over Time (Syrian Civil War)

Set Input layer = VNL_npp_2023..., Mask layer =
geoBoundaries-SYR-ADM2. Save file as syria_nl12023_mask.tif

Project Edit View Layer Settings Plugins Vector Ra
BRR® O

LL A Y%

Layers

ies-SYR-AD!
VNL_v21_npp_201204-201212
Band 1 (Gray)
7,808.34082

Band 1 (Gray)
8,061.854492

Clip Raster by Mask Layer

Parameters | Log

Input layer
VNL_npp_2023_global_vcmslcfg_v2_c202402081600.average_masked.dat [EPSG:4326]

Mask layer
geoBoundaries-SYR-ADM2 [EPSG:4326]

Source CRS [optional]
Target CRS [optional]

Target extent [optional]
Not set
Assign a specified nodata value to output bands [optional]
Not set
Create an output alpha band
! Match the extent of the clipped raster to the extent of the mask layer
Keep resolution of input raster
Set output file resolution
X Resolution to output bands [optional]
Not set
¥ Resolution to output bands [optional]
Not set
» Advanced Parameters
Clipped (mask)
ne/zhukov/Dropbox/HKS/Teaching/API1231/ProblemSets/WT02/Output/STEMFIFE ML tif

0%

Oclose QRun

@ Help Advanced Run as Batch Process... =) ] Render

aniola)
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Differences in Luminosity Over Time (Syrian Civil War)

Repeat with Input layer = VNL_v21_npp_2012..., Mask layer =
geoBoundaries-SYR-ADM2. Save file as syria_nl12012_mask.tif

Clip Raster by Mask Layer

Project Edit View Layer Settings Plugins Vector Ra

0 EXALNEY Parameters | Log
= 4 &% ) &

Input layer
o ’ (vl
LLAYAY VNL_v21_npp_201204-201212_global_vemcfg_c202205302300.average_masked.dat [EPSG: ~
Mask layer
e geoBoundaries-SYR-ADM2 [EPSG:4326] IR
ROV GE-BAD
~ v ¥ syria_nl2023_mask Source CRS [optional]
Band 1 (Gray)
718.273499
Target CRS [optional]
I Target extent [optional]
ies-SYR-ADM2 Not set
3 UNL_v21_npp_201204-201212 r
Band 1 Ty Assign a specified nodata value to output bands [optional]
7,808.34082 Not set

Create an output alpha band

! Match the extent of the clipped raster to the extent of the mask layer

Keep resolution of input raster
Set output file resolution
X Resolution to output bands [optional]

Not set.

B o) o2 ¥ Resolution to output bands [optional]
Not set
» Advanced Parameters
Clipped (mask)
ne/zhukov/Dropbox/HKS/Teaching/API1231/ProblemSets/WT02/Output/STEMFI R PR AT

0%

@ Help Advanced - Run asBatch Process... i T

Yuri M. Zhukov




Vignettes Differences in Luminosity Over Time (Syrian Civil War)

Let's now calculate the difference between 2023 and 2012. Go to Raster menu —
Raster Calculator...

*wt02 — QGIS

Project Edit View Layer Settings Plugins Vector [:cEEl] Database Web Mesh Progessing Help

IR L RNy roster calcuator... [ 0 o = s =
Analysis > —
LAY ALY " Projections > RE| > R AL [ 2]
Miscellaneous , )
9 .
Extraction »
Layers EE )
Conversion
°. T £ = )

Align Rasters.
v [] geoBoundaries-SYR-ADM2 *
~ VI syria_nl2012_mask
Band 1 (Gray)

201.613083

~ V¥ syria_nl2023 mask
Band 1 (Gray)

718.273499
G

8and 1 (Gray)
7,808.34082

Band 1 (Gray)
8,061.854492

T Coordinate| 36.69',34288" | ¥ Scale 12106806  ~ | @ Magnifier| 100% 2| Rotation |0.0° 2| [V/Render @ePsGasze @R
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Project Edit View Layer Settings Plugins Vectd
heBRRN Q@ L2L N
BR@V.ZwmEBER

Layers ®

T R 4 2 3= e
v ] geoBoundaries-SYR-ADM2 *
~ V| I syria_nl2012_mask
Band 1 (Gray)
201.613083

0
~ V¥ syria_nl2023 mask
Band 1 (Gray)
718.273499

)
Wt #® VNL_v21_npp_201204-2012,
Band 1 (Gray)
7,808.34082

=15
[ hispaniola
» [J & hispaniola_nl2023_mask
[ koreas
» [] % koreas_nl2023_mask
~ [ ¥ VNL_npp_2023_global_vcm:
Band 1 (Gray)
8,061.854492

<
Q Type to locate (Ctrl+K)

Vignettes

Raster Bands

VNL_npp_2023_global_vemsl
VNL_v21 _npp_201204-20121
hispaniola_nl2023_mask@1
koreas_nl2023_mask@1

syria nl2012 1

syria_nl2023_mask@1

v Operators

IBEE

@Help

Differences in Luminosity Acro

Raster Calculator

Result Layer

Create on-the-fly raster instead of writing layer to disk

Output layer  pts/WT02/Output/3
Output format | GeoTIFF
Spatial Extent

Use Selected Layer Extent

Xmin | 35.61459 <) Xmax [42.38125 2

Y min | 32.31875 < Ymax [37.31875 =

Resolution
Columns | 1624 s Rows | 1200 R
Output CRS | EPSG:4326 - WGS 84 - A

V! Add result to project

min IF cos acos

max AND sin sin
tan atan
log10 n

Ocancel || @ok

Rotation

Countries (Korea and Hispaniola)

Differences in Luminosity Over Time (Syrian Civil War)

Set the expression to "syria_nl2023_mask@1" - "syria_nl2012_mask@1",
save output layer as syria_nldiff.tif

(-]

2| V/Render @ EPSGi4326

00°

M. Zhukov
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Vignettes Differences in Luminosity Over Time (Syrian Civil War)

Explore the distribution of this new raster by modifying the color scheme
(here, purple areas lost luminosity, orange areas gained luminosity)

w02 — QGIS ® 6 @
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DEBRRY V22281 PP Y LR 3O~ (@ s = -
LLAYAY 1"

Layers EE]
3 ® T £ 3 e
v [] geoBoundaries-SYR-ADM2
s 02

0 -+ syria_nldiff
Band 1 (Gray)

<=-10.0000

Ml -10.0000--1.0000

Il -1.0000 - 1.0000
1.0000 - 10.0000
>10.0000

saved project to: /home/zhukov/Dropbox/HK Coordinate | 36.764%,35.214° |9 Scale | 1:2105634  ~ | (@ Magnifier| 100% 2| Rotation [00° *| VIRender @Epscasze @

Yuri M. Zhukov API-231 / GIS-PubPol / 18




Vignettes Differences in Luminosity Over Time (Syrian Civil War)

We can now calculate average differences in luminosity per district, using Zonal
statistics (in the Processing Toolbox)

wto;

Qais
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

s g . o —
DoBRRY OLLLRPN Sd Q % ¢ @ EH¥ZE-=-0
LAY N L

Processing Toolbox CE
L N
zonal a

~ V¥ syria_nldiff
Band 1 (Gray)
714.245361

= O Recently used
Zonal statistics

- @ Raster analysis
Raster layer zonal statistics
Zonal histogram

i Zonal statistics

~ Raster (r¥)
@ rstats.zonal

I -119.644203

» [ 8 syria_nl2012_mask

» [ 8 syria_nl2023_mask

» [ ¥ VNL_v21_npp_201204-201212
[ hispaniola

» [ # hispaniola_nl2023_mask
[ koreas

» [ ¥ koreas_nl2023_mask

» [ ¥ VNL_npp_2023_global_vemslq

Coordinate| 39.03°,42.54° | Scale|12106806  ~ | @ Magnifier | 100% | Rotation |0.0° <|[vIRender @EPsGa3ze @

Yuri M. Zhukov



Set the Input layer
syria_nldiff, Qutput
syria_nl_1.geojson

Project Edit View Layer Settings Plugins Vector Ra

N e (M@ @ © 51D
[ = NIRRTl e

RQV.ZRED / /

-V syri
8and 1 (Gray)
714.245361

_nldiff

I -119.644203

» [ ¥ syria_nl2012_mask
2023_mask
pP_201204-201212

[ hispaniola
» I # hispaniola_n(2023_mask

al_vemsle

Vignettes

Differences in Luminosity Over Time (Syrian Civil War)

geoBoundaries—-SYR-ADM2, Raster layer =

column prefix

~ | | Parameters | Log

Input layer

Raster layer

5" syria_nldiff [EPSG:4326]
Raster band

8and 1 (Gray)
Output column prefix
nldiff_
Statistics to calculate

Zonal Statistics

Yuri M. Zhukov

geoBoundaries-SYR-ADM2 [EPSG:4326]

/API231/ProblemsSets/WT02/Output/syria_nl_1.geojson & | ...,

! Open output file after running algorithm

= nldiff_. Save the output as

Zonal Statistics x o
Zonal statistics k

lgorithm calculate

BN N er r each [ 2]
- pacs g polygon

rocessing Toolbox 9|
][ B o N
zonal
= Recently used

Zonal statistics
Q@ Raster analysis
Raster layer zonal statistics
Zonal histogram
@ GRASS
~ Raster (r*)
@ rstats.zonal

GIS-PubPol / 18



Vignettes Differences in Luminosity Over Time (Syrian Civil War)

Adjust the symbology in the new syria_nl_1 layer to visualize the n1diff_mean
variable with graduated colors, Equal Interval mode and Symmetric
Classification around 0.00

*wt02 — QGIS o

Project

Layer Properties - syria_nl_1 — Symbology
& Graduated

“ Value 1.2 nldiff_mean ~|[e

symbol -
Layers Legend format %1 -%2 recision 1€ [2| v/ Trim Processing Toolbox
o a0B 2
VASUTDEE Colorromp I - RN
syria nL1 4 zonal a
[ geoBoundaries-SYR-ADM2 Classes | Histogram ~ (U Recently used
» O B syria_nldiff Zonal statistics
» £ I8 syric niz012. mask N Symbol = Values Legend o @
3\ Ell R sy ol alz023 mask NEI 213697 --0.6072 21.37--0.61 e \statisti
» [ ¥ VNL_v21_npp_201204-201212| I8 0.6072--0.3036 -0.61--0.3 e
L1 hispaniola ", Diagrams -0.3036-0.0000 -0.3-0 m" Zonal histogram
00000-03036 0-03
,
0 E zf,i;';lol"‘"lzozj-mm{ i Fietos 0.3036-0.6072  03-0.61 ~ & GRAsS
0 0.6072-0.9108  0.61-0.91 ~ Raster (&%)

» ] @ koreas_nl2023_mask
» [ % VNL_npp_2023_global_vemslq

B8l Attributes Form @ rstats.zonal

« 4 Joins

€1 Auwsiliary storage

& Actions

 oisplay Mode | &4 Equal Interval - Classes [5 B

& Rendering v v symmetric Classification

& temporal Around |0.0000 .

TS Create class astride symmetry value

o Elevation [ classify ]|% | |=||Delete All Advanced -
- v

B vetsdots Link class boundaries

» Layer Rendering

@Help style - ©Apply

M Dependencies

Ocancel | @0k
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Vignettes Differences in Luminosity Over Time (Syrian Civil War)

The district-level luminosity differences should look something like this.
Now let's see if places hardest-hit by violence saw the biggest declines. ..

*wt02 — QGIS
Project ew Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
= T ® © 5D | D
DpBRRY OSL2LRAPPD M A 18 LOOR
LAY ALY 1" / = -
Layers EL) Processing Toolbox CL
o Ty A
 zonal a

(O Recently used
Zonal statistics
- @ Raster analysis
Raster layer zonal statistics

v/ o3-061 % zonal hist
v []o61-091 # Zonal stal

[ geoBoundaries-sYR-ADM2

v ) % syria_nldiff

» [ 8 syria_nl2012_mask

» [ ¥ syria_nl2023_mask

» [] ¥ VNL_v21_npp_201204-201212
[ hispaniola

» [ ¥ hispaniola_nl2023_mask
[ koreas

» [ ¥ koreas_nl2023_mask

» [ # VNL_npp_2023_global_vemslq

~ & GRASS
~ Raster (r¥)
@ rstats.zonal

Coordinate| 35871°,3548" | ¥ Scale 12106806  ~ | @ Magnifier| 100%

2| Rotation [00° 2| ViRender @epscazs @

Yuri M. Zhukov



Vignettes Differences in Luminosity Over Time (Syrian Civil War)

Add the Syrian Civil War violence data to the project, using Add Delimited Text
Layer. ... Load the GEDEvent_v23.csv file in Data/GED folder. Set X field =
longitude and Y field = latitude. Check box v’ Use spatial index

Data Source Manager | Delimited Text

Project Edit View Layer Settings Pl “SSSMWIRN- e name |

TmEREE OO A

LAY 1

Layer name |GEDEvent_v23_1 Encoding |UTF-8 -

v File Format
© 5V (comma separated values)
Layers Regular expression delimiter o8|

Custom delimiters

9 Delimited
5 Text:
4 Geopackag

5 GPS

» Record and Fields Options
v Geometry Definition fics

= - | [zonalstatistics
& S Xfield | longitude Zfield

7, spatialite ¥ field | - | M el -
# Spatiall Well known text (WKT) eld latiude el
DMS coordinates

No geometry (attribute only table)

X Geometry CRS | EPSG:4326- WGS 84 - nal
» v Layer Settings
, V! Use spatial index Use subset index Watch file
» sample Data
id relid year active_year code_status  ~
S 12 Integer (32bit) - | < Text (string) - | 2 Integer (32 bit) - | tf Boolean - | < Text (string)
o s 1 244657 1RQ2017-1-524-322 2017 1 Clear
2 412700 2021 i clear
T wes 3 413023 2021 1 Clear
xvz e P ST —rTy ! o -
Vector
Tile
-
Scene
% | @relp ©add || Oclose
. . [Add selected layers to map|
o locats Coordinate| 354613598 | & Scle[12106806 || @ Magnfier[ 1005 3| Rowaton (00° |2| v Render @epscaws @

Yuri M. Zhukov GIS-PubPol



Vignettes Differences in Luminosity Over Time (Syrian Civil War)

Highlight GED layer and go to Edit — Select — Select by Expression...

*wt02 — QGIS

Project |2l View Layer settings Plugins Vector Raster Database Web Mesh Progessing Help
= P 14 t0O

ae

Layers ° Processing Toolbox EE
J Paste Features As ’ ° ° e~
R ° o . o Y
zonal a

0. ® s -

(O Recently used

{ Select Features by Polygon ° Zonal statistics
Add Annotation +| 7 select Features by Freehand ° o - @ Rasteranalysis
. select Features by Radius t 24 Raster layer zonal statistics
. < Zonal histogram
Select Features by Value... o 3% Zonal statisti

a Select Features by Expression... Ctrl+F3 ~ & GRASS
& Deselect Features from All Layers CtrlsAltsA - Raster ()

. o @ rstats.zonal
Ctrlsshift+A

IR RS

D
¥ syria_nl2012_mask
¥ syria_nl2023_mask
¥ VNL_v21_npp_201204-201212

s Deselect Features from the Current Active Layer
Reselect Features
Select All Features.

[ hispaniola N
Invert Feature Selecti
» [ ¥ hispaniola_nl2023_mask o S0 °
[ koreas
» [ ¥ koreas_nl2023_mask O ®

» () 8 VNL_npp_2023_global_vcmsl

Coordinate| 36.674°,35.488° |95 Scale 12106806 ~ | (@ Magnifier| 100% 2| Rotation |0.0° 2|V Render @EPSG4326 @

M. Zhukov




Expression: year>=2012 AND country

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

[ B! NE-FEPS

LAY AY 1%

3 1)
ri 2 b

Expression

a8

year>=2012 AND countr

Function Editor

ni
» [ ¥ VNL_npp_20

b I A A T O D

Feature |Afghanistan: Government =

Preview: 0

@Help

Vignettes Differences in Luminosity Over Time (Syrian Civil War)

'Syria'. Click Select Features

*wt02 — QGIS

’d L}

X Processing Toolbox
e 3\

zonal
o = O Recentlyused
Zonal statistics
e
o~ @ Raster analysis
Raster layer zonal statistics
Zonal histogram
% Zonal statistics
~ @ GRASS
~ Raster ()
@ rstats.zonal

°
o ©
GEDEvent_v23_1— Select by Expression

feature £
geometry
id

» |Aggregates

» Arrays

» Color

» Conditionals

» Conversions

» DataPlotly

» Date and Time

» Fields and Values
» Files and Paths
» Fuzzy Matching

Zoom to Features | | & Select Features |~

Close

° °

Coordinate| 36.674",35.488° | ¥ Scale 12106806  ~ | @ Magnifier| 100%

2| Rotation [00° 2| ViRender @epscazzs @




Vignettes Differences in Luminosity Over Time (Syrian Civil War)

This procedure should have selected about 85 thousand events within Syria.
Now let's calculate the number of violent events per district

*wt02 — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DEERRY UPLAPPI R L EHaLEOR o~ B QBB -=-§
@V A wBR B e @@ @ AL
9 r ¥
©% @) () 84758 matching Features selected o ‘:w:ssingToolbox EE
o o0 s e, -
zonal a
o - O Recentlyused
° Zonal statistics

&~ @ Raster analysis
Raster layer zonal statistics
< Zonal histogram
¢
v & GRASS
~ Raster (r.*)
@ rstats.zonal

v []o61-091
[ geoBoundaries-sYR-ADM2

» O % syria_nldiff

» [ W syria_nl2012_mask

» [ 8 syria_nl2023_mask

» [ % VNL_v21_npp_201204-201212
O hispaniola

» [ ¥ hispaniola_nl2023_mask °
» [ 3 koreas_nl2023_mask
» [ ¥ VNL_npp_2023_global_vemslc 8°
°
o
o
4
‘ Ve
Type to 84758 features selected on layer GEDEvent_v Coordinate 36.084°,42.134° | Scale 1:2106806 ~ | @& Magnifier 100% 2| Rotation |0.0° 3|V Render @EPSG4326 @

Yuri M. Zhukov
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Open the Count Points in Polygon tool

*wt02 — QGIS

Project Edit View Layer Settings Plugins |J3] Raster Database Web Mesh Progessing Help
0 BREY O Geoprocessing Tools

LAY AY 1%

M 4
Geometry Tools
nalysis Tools

*| ¢ Line Intersections..

»| 3 Mean Coordinate(s)...

Research Tools
Data Management Tools

| 7 Nearest Neighbour Analysi
o ¥4 SumLine Lengths...
3 Basic Statistics for Fields...

Vv syria_nl_1
v ll2137--061

03
v [Jo3-061
v []oe1-091

[ geoBoundaries-sYR-ADM2

v O % syria_nldiff

» [ ¥ syria_nl2012_mask

» O # syria_nl2023_mask

» [ % VNL_v21_npp_201204-201212
[ hispaniola

» [ ¥ hispaniola_nl2023_mask
[ koreas

» [ 3 koreas_nl2023_mask

» [ % VNL_npp_2023_global_vemslq

00°

Coordinate| 37.395",36.898° | ¥ Scale | 1:2106806  ~ | @@ Magnifier| 100% | Rotation

Differences in Luminosity Over Time (Syrian Civil War)

Processing Toolbox EE
oA N
zonal a

= O Recently used
Zonal statistics
- @ Raster analysis
Raster layer zonal statist...
Zonal histogram
3 Zonal statist
~ & GRASS

Identify Results
BAR G -

Feature

Mode | Current Layer

2| V| Render

(-]

@ EPSG4326

M. Zhukov




Vignettes Differences in Luminosity Over Time (Syrian Civil War)

is checked next to Selected Features Only for the points. Name the count field
all_violence, and save the output file as syria_nl_2.geojson. Click Run

Select Polygons = syria_nl_1, Points = GEDEvent_v23_1. Make sure the box

Count Points in Polygon

™ =y es N N Parameters | Log ‘ N N
B O D5 gzg{r;to?‘olntsm B
. Polygons
2V 2w BB : Tl T " B
syria_nl_1 [EPSG:4326] (% I NG P his algorithm takes a points layer
poly:
RS rocessing Toolbox %)
GEDEvent_v23_1 [EPSG:4326] VX[ s o N
zonal

VI selected features only
Recently used

Zonal statistics
Q@ Raster analysis
Raster layer zonal statist...

Weight field [optional]

Class field [optional]
- Zonal histogram
1 Zonal statistics
Count field name @ GRAss g
all_violence bentify Results o8
Count 113 G - »
/API231/ProblemSets/WT02/Output/syria_nl_2.geojson & | ... P leature Value
elect

ed
eral points with
alue are within

! Open output file after running algorithm

nl2023_mask

koreas_nl2023_mask
VNL_npp_2023_global_vemsl¢

eld and unique
ot be d.IF

lode | Current Layer -




Vignettes

erences in Lumin

Over Time (Sy

The new layer syria_nl_2 should appear in your project window.
Now, let's see if there is a correlation between violence and change in luminosity

k)

OEERR® O
BR@V.ZwmEBER

, syria_nl_1
[ geoBoundaries-sYR-ADM2

v ) % syria_nldiff

» [ 8 syria_nl2012_mask

» [ ¥ syria_nl2023_mask

» [] ¥ VNL_v21_npp_201204-201212
[ hispaniola

» [ ¥ hispaniola_nl2023_mask
[ koreas

» [J ¥ koreas_nl2023_mask

» [ # VNL_npp_2023_global_vemslq

Q Type to locate (Ctrl+K)

® o
Jopc
J

3

[0

*Wt02 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

) v
RABe ED

OR H & G G-

= @ s @ A 1L~

9

Coordinate| 34.191°,34.41°

5 scale[ 12106806 |~ | @ Magniier| 100%

Rotation [0.0°

2| [VIRender @ EPsG4326

o

(-]

x

Yuri M. Zhukov
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Vignettes Differences in Luminosity Over Time (Syrian Civil War)

Open the Plotly tool (View menu — Panels — DataPlotly)

*wt02 — QGIS

Project Edit W] Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

0 [ (4 NewMap View ctrlsm OR N-&§- 6B & BEETIE-=-§
3D Map Views »
B @ VD 0 panmap Q= &L
% Pan Map to Selection v
| # zoomIn Crl+Alt++ 9 ®
= Zoom Out ceri+Alt+
@ identify Features ctrlsshift+
Measure >

1| £ statistical Summary

i Elevation Profile

| £3 Zoom Full Crl+Shift+F
Zoom to Selection Ctrl+)

£ zoom to Layer(s)
!

4 42 Zoom Last

Decorations
Preview Mode

. Show Map Tips.

¥, New spatial Bookmark... ctrl+s

X § Advanced Digitizing
* show spatial Bookmarks ctrlsshift+8

. Browser

* show spatial Bookmark Manager

Browser (2)

< Refresh Fs

Layer Visibili
ayer Visibility Debugging/Development Tools

GPS Information

Toolbars Layer Order
Toggle Full Screen Mode F11 Layer styling
Toggle Panel Visibility CtrlsTab v Layers
‘Toggle Map Only CerleshiftsTab | | o0 bressages
‘ > Overview b
processing Toolbox ~ | @ Magnifier| 100% 2| Rotation [0.0° <|VIRender @Epscasze @

PubPol




Vignettes

Set Plot type = Scatter Plot, Layer
all _violence, Y field = nldiff_mean

*wto2

Differences in Luminosity Over Time (Syrian Civil War)

syria_nl_2, X field =

Qais

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DEBRRE OSPL2LNPPHQ 18 60O
LAY ALY " /
9
Layers @®
‘e_“(vf-’;f’

syria_nl 2
© GEDEvent_v23_1
’ syria_nl_1
[ geoBoundaries-sYR-ADM2
¥ syria_nldiff
¥ syria_nl2012_mask
¥ syria_nl2023_mask
¥ VNL_v21_npp_201204-201212
[ hispaniola
» [ ¥ hispaniola_nl2023_mask

[ koreas
» [ ¥ koreas_nl2023_mask
» [ # VNL_npp_2023_global_vemslq

~
~

Coordinate 34.748°,42.585° |9 Scale 1:3341569  ~

DataPlotly x|
& Plottype | scatter Plot -
v Plot Parameters
Layer syria_nl_2 -

Use only selected features Use only visible features

Feature subset

X field +2 all_violence -]l

¥ field 1.2 nldiff_mean| -

v Properties

Legend title all_violence - nldiff_mean
Marker color ¥ Markersize (1000 |2
stroke color @ - €L strokewidth [1.00 @ 2| &
Marker type Points -
Point type [ ] -
Opacity 1000% -
Hover tooltip Allvalues -
Hover label as text
Type of plot single Plot -
< Clean Plot Canvas Create Plot = Configuration -
& Magnifier | 100% 2| Rotation [00° 2| ViRender @epscazs @
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Vignettes Differences in Luminosity Over Time (Syrian Civil War)

In the “Layout Options” tab, uncheck the box next to Show legend and edit the
title and axis labels. Change X axis mode to Logarithmic. Click Create Plot

*wto2

¥ syria_nl2023_mask
¥ VNL_v21_npp_201204-201212
[ hispaniola

Project w Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
= = m @ © DD 7 y - oo oo = —
DEBRRE OSPL2LNPPHQ 14 LUOR M-8 -0 QE I B-=-§
LL A Y% / =4 |= - R alg
9 .
Layers CE] Dataplotly EE
® V&~ 0 v Layout Options.

o _vzsg %o Show legend Horizontal legend Show range slider
4 syria_nl_1 Bl Plottitle Luminosity and violence in Syria

[ geoBoundaries-sYR-ADM2
» [ 8 syria_nldiff Pl xlebel Violence since 2012
: ¥ syria_nl2012_mask Y label Difference in luminosity (2023 vs. 2012) a

» Title and labels customization

Additional hover label | s> -][e
» (] % hispaniola_nl2023_mask
O koreas Invert X axis X axis mode | Logarithmic -
» [ ¥ koreas_nl2023_mask
Invert Y axis Y axis mode | Linear =

» ()  VNL_npp_2023_global_vcmslq
b setX Axis Bounds
b setY Axis Bounds

Grid color ]
Type of plot single Plot -
< + < Clean Plot Canvas Dupdate Plot Create Plot = Configuration -
T o Coordinate| 34.748°,42.585° |95 Scale 1:3341569  ~ | (@ Magnifier| 100% </ Rotation |0.0° 3|V Render @EPSG43I26 @

Yuri M. Zhukov
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From the scatterplot, we can see that the steepest drops in luminosity happened in
some of the districts most heavily exposed to violence

*Wto2 — QGIS
Project ew Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
SRR, M@ ® e DD ( 7 (D) £ B o o
DeBRRN OS2LAPP R 18 LDOR - A E ¥ T E-=-6
BR@V.ZwmEBEWR / = 9 > R a4
Layers CE DataPlotly EE
CRBOTG-RADQ
¥ @ - i}
syria_nl 2
GEDEvent_v23_1 Luminosity and vilence in Sria
, syria_nl_1 i
[ geoBoundaries-sYR-ADM2
» [ 8 syria_nldiff
» [ & syria_n(2012_mask ° o o
» [ ¥ syria_nl2023_mask o o % o
» [ ¥ VNL_v21_npp_201204-201212 o ® °® 09@@:@@@*0 Qf
x] °
[ hispaniola °
» [ ¥ hispaniola_nl2023_mask
O koreas -5
» [ @ koreas_nl2023_mask °
» [ # VNL_npp_2023_global_vemslq
10
15
20
°
10 100 1000 106
Violence since 2012
. ; &Reload | Dynamically update size AEY
Type to trl+K) Coordinate| 34.748°,42.585° |95 Scale 1:3341569  ~ | (@ Magnifier| 100% 2| Rotation |0.0° 3|V Render @EPSG4326 @
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If we click on some of the points in the lower-right corner, we can see some familiar
places, like Damascus. . .

*wt02 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DoBRRY VL HPPN AR 18 LNOR
LAY N / 8 = ¢
9

DataPlotly

Luminosity and vielence in Syria

syria_nl
® GEDEvent_v23_1
» syria_nl_1
[ geoBoundaries-sYR-ADM2
v ) % syria_nldiff
» [ 8 syria_nl2012_mask
» [ ¥ syria_nl2023_mask
» [] ¥ VNL_v21_npp_201204-201212
[ hispaniola
» [ ¥ hispaniola_nl2023_mask
[ koreas
» [ 3 koreas_nl2023_mask
» [ # VNL_npp_2023_global_vemslq
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or Aleppo (the administrative unit most heavily exposed to violence)
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You can export the scatterplot to a png file, if you like

syria.png

Luminosity and violence in Syria
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You can also perform all these steps in R
(see replication code wt02_demo.R in WT02.zip)

Luminosity and violence in Syria
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Figure 19: Vignette 2 Figure 20: Vignette 3

Figure 18: Vignette 1
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