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Goal of lab exercise: Make multi-layer maps

1. Lab exercise
a) Map of violence and terrain in Afghanistan
b) Map of violence and ethnicity in Afghanistan
2. Problem set
a) Map of violence and ethnicity in Yemen
- same approach as the second map above 1
- name the file yem_map_2.png
- upload map to Canvas (by next Wednesday)
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Figure 1. Violence and terrain in Afghanistan (we'll make this)
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Figure 2: Violence and ethnicity in Afghanistan (this too)
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Violence in Yemen
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Figure 3: Violence and ethnicity in Yemen (you'll make this)
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You can make these plots in QGIS or in R. Instructions for both are below.

Figure 4: Map 1 in R Figure 5: Map 2 in R Figure 6: PS02 in R
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We will put multiple types of data on same map:

Category Type Format Data source

Elevation (meters) Raster tif ETOPO

Province borders Vector (polygon) .shp GADM

Roads Vector (polyline) .shp DCW

Violence (1989-2016) Vector (point) .csv xSub/UCDP
(

Ethnic settlement patterns Vector (polygon) .shp GeoEPR

These are all in the PS02.zip file posted on Canvas.

Let's open QGIS. ..
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https://www.ncei.noaa.gov/products/etopo-global-relief-model
https://gadm.org
http://www.diva-gis.org/gdata
http://cross-sub.org/
https://icr.ethz.ch/data/epr/geoepr/

QGIS M
R M

QGIS
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QGIS

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

*Untitled Project

lugins Vet

N aren
New from Template ’
open aro
openFrom , >
Open Recent. » 9 <.
Close

ctrlss

SaveTo ,

Properties... ctrlsshifesp
Snapping Options.

Import/Export ’
New print Layout. ctrlsp

New Report...

Layout Manager.

Layouts ’
Models ’
Exit Qls s

7 1legend entry removed. Coordinate | 6091185 |95 Scle| 184368584~ | @ Magnifier 100% 3| Rotation |00° 2 ViRender Sunknomncrs @




QGIS Map 1
R \YET

Map 1
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QGIS Map 1

Load elevation data: Layer — Add Layer — Add Raster Layer...

laboz — Qs

Project Edit View [EJ[3] Settings plugins Vector Raster Database Web Mesh Progessing Help
0 [ [ [| ¥ Data Source Manager ctrlsL [ My

@V A

Create Layer ,

Embed Layers and Groups

Add from Layer Definition File. B4 Add Mesh Layer.
Browser .
— 11 Georeferencer 9, Add Delimited Text Layer. Ctri+Shift+T
— @, Add POStGIS Layers... Ctrlsshift+D
Favorites
1% spatial Bookmar /2 Add spatiaLite Layer... ctrlashiftsL
» [¥ Project Home B Add MS SQL Server Layer...
> & Home Add SAP HANA Spatial Layer...
@ Geopackge Add/edit Virtual Layer.
P @ Add WMS/WMTS Layer.. ctrlashiftsw

Add XVZ Layer...
Add WCs Layer...

% Add WS Layer.

& Add ATCGIS REST Server Layer.
, Add Vector Tile Layer.

95 Add Point Cloud Layer..

% Add GPX Layer...

1 Remove Layer/Group ctrlsD

o0 Show All in Overview
3 Hide All from Overview

t Coordinate| 84.1,105.3 ¥ Scale 1:84388384  ~ | @ Magnifier| 100% 2| Rotation |0.0° 2| v Render

 Unknown CRS

@
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QGIS Map 1
R Map 2

Press the ... button to select the file

Source type

®) File Protocol: HTTP(S), doud, etc.

Source

Raster Dataset(s) || O
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QGIS Map 1

Navigate to ETOPO1_downsampled.tif file in Data/Elevation/ folder, click Open

Cancel Open GDAL Supported Raster Dataset(s)

D Recent < fitzhukov Dropbox HKS Teaching API231 ProblemSets PS02 Data Elevation
G} Home

< ETOPO1_downsampled.tif 45.0MB Image 14:00
[® Documents
2 Downloads
11 Music

& Pictures

B Videos
EJ Dropbox

+ Other Locations

All files
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QGIS Map 1
R Map 2

Click Add on next screen and go back to main window.

Close Add Help
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QGIS Map 1

You should now see a global elevation raster

“labo2
Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Processing Help

2 ® P 10) Q 11 £ ~ B - O
DeERR Q2L NPPRPRAIEEEDOR D &%

BV, /AmBED ==

Browser a®
EE-R g X ]
Favorites g

» [" spatial Bookmarks
» [ Project Home

» [6] Home
vo/
@ Geopackage -
e®
B0
]
Band 1: ETOPO1_Bed_g_geotiff (Gra;
7.064.25

I -10,545.1875

Q Type to locate (Ctrl+k)

Coordinate | -77.4°505° |9 Scale|1:128018048 ~ | @@ Magnifier| 100%

2] Rotation [00° | ViRender ®epscans @
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QGIS Map 1
R Map 2

Load Afghanistan borders: Layer — Add Layer — Add Vector Layer...

Click ... in dialog box to select the file.
Source Type
® File Directory Database Protocol: HTTP(S), doud, etc.
Encoding System -
Source

Vector Dataset(s) O
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QGIS Map 1

Navigate to gadm36_AFG_1.geojson in Data/Borders/ folder.
Click Open, then Add

Cancel

D Recent

G} Home

[® Documents
& Downloads
11 Music

@& Pictures

B Videos
£7 Dropbox

+ Other Locations

¢ (izhukov  Dropbox

© gadm36 AFG_1.geojson
0 gadm36_YEM_1.geojson

Open OGR Supported Vector Dataset(s)

HKS Teaching API231 ProblemSets PS02 Data Borders

639.9kB  GeoJSON geospatial data 13:28
29MB  GeoJSON geospatial data 15:26

All files
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QGIS Map 1

Afghanistan’s borders should appear on the map. But they are hard to see

*laboz — QGIS o x
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DeBRRX UeppHi PrRl BeabtloOR KN-8--0 E% 3
LL ALY A% 4 = o o @ )

Browser ex

GRyme
Favorites

» 1" Spatial Bookmarks

 Project Home

» & Home
o/

@ GeoPackage
PR
Layers o8

CRa- - =}

dm36_AFG_1
- V| i ETOPO1_downsampled
8and 1: ETOPO1_Bed_g_geotiff (Gral
7,064.25

I 10,545.1875

Q Type to locate (Ctrl+K) Coordinate| 31.68°58.87° |® Scale 1:128018048 ~ | @ Magnifier| 100% 2| Rotation |0.0° 3|V Render @ppscuzze @
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QGIS Map 1

Right click on gadm36_AFG_1 in the layer menu. Click Zoom to Layer

*labo2

Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Progessing Help
DeERRH ULLHPP R e tIOR H-8-&-5% E#ST
LL AN 1 T

T ® 2 B
K] L

Browser ex

GRyme
Favorites

* Spatial Bookmarks

/
@ Geopackage
P

Layers o8
RO VE-RAL

3 Show in Overview

Show Feature Count
= Show Labels
10,545,

Copy Layer
Rename Layer

] Duplicate Layer

[1 Remove Layer...
Move to Bottom

* Open Attribute Table

J Toggle Editing
Filter...
Change Data Source...
Set Layer Scale v
Layer CRS ,

g Export '
Q Typetolocal  stytes ' Coordinate| 1321716 |95 Scle 1120018068 | < | @ Magnifier|100%

2| Rotation |00° 2 Vi Render @epscaze @




QGIS

Map 1

Now we can see Afghanistan, but the elevation layer is hidden behind it

Project Edit View Layer Settings

]

BREH
LAY A%

Browser
iegvte
Favorites

Spatial Bookmarks

» [ Project Home

» [@ Home

/
@ Geopackage
Layers a®

%o V&-F A0

dm36_AFG_1

E PO1_downsampled
Band 1: ETOPO1_Bed_g_geotiff (Gray
0

I 10,545.1875

e ® O L
U ppii

+lab02 — QGIS
lugins  Vector Database Web Mesh Progessing Help

sd LI

Coordinate| 3258°53.09° | Scale | 13737161

& Magnifier | 100%

2| Rotation |00°
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QGIS Map 1

Make polygons transparent: Right-click on gadm36_AFG_1 in layer menu, click on
Properties. Highlight Simple £ill in the symbology menu.
= single symbol -

- [ Fin o
Simple fill
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QGIS Map 1

Select Fill style: No Brush

Symbol layer type| Simple fill

Fill color v

Fill style B soiid &L
-
=1

Stroke color N
—__ Horizontal

Stroke width | | | | Vertical &
:ﬁ:ﬂ: Cross

Stroke style % EDiagonal =

Join style N FDiagonal &
% Diagonal X

Offset [ Dense 1
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QGIS Map 1
R Map 2

Click 0K

QK Cancel Apply Help

Yuri M. Zhukov API-231 / GIS-PubPol / 03



The polygons should now be transparent, with provincial borders still visible.

*labo:

View Layer settings Plugins Vector Raster Database web Mesh Progessing Help
—_ | g, e B P
BRRY (2P RP0 S Q O

Browser DR
A

Favorites

Spatial Bookmarks
» [ Project Home
» [@ Home

@ GeoPackage

Layers 5®

i ETOPO1_downsampled
Band 1: ETOPO1_Bed_g_geotiff (Gray
25

I 10,545.1875

Coordinate| 3254°5891° | ¥ Scale 13737161  ~ | (@ Magnifier| 100% | Rotation 00 3| v/ Render @EPsGa3e @
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QGIS Map 1
p 2

Let's drop the rest of the raster, keeping only the overlap with Afghanistan.
Clip raster: Raster — Extraction — Clip Raster by Extent...

*laboz — QGIS

abase Web Mesh Processing Help
r Calculator... (MU

Align Rasters... = =
Analysis » 9 =« &= @ 2}
Projections , -
. 9 .
Browser =
) @ =
- > r
° T Conversion »| ™ Clip Raster by Mask Layer.
Favorites -
Contour..

Spatial Bookmarks
» [ Project Home
» & Home
@ GeoPackage

Layers
T AN 3 3!

_downsampled
Band 1: ETOPO1_Bed_g_geotiff (Gra
7,064.25

I 10,545.1875

Coordinate| 38.62°6106° | % scale 13737161~ | @ Magnifier| 100% 2| Rotation |00 2| VIRender @Epscazzs @
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Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

o (5]
Q) 8¢

BE NEYYE
LYY 1

Browser
Favorites =
Spatial Bookmarks

 Project Home

5 Home

@ GeoPackage

Layers B

AFG.
0PO1_downsampled

Band 1: ETOPO1_Bed_g_geotiff (Gra
7,064.25

I 10,545.1875

R el

*laboz — QIS
(U ~

Parameters | Log

Input layer

ETOPO1_downsampled [EPSG:4326]
Clipping extent

Override the projection for the output file
Assign a specified nodata value to output bands [optional]
Not set
» Advanced Parameters
Clipped (extent)

v/ Open output file after running algorithm
GDAL/OGR console call

invalid value for parameter ‘Clipping extent'

0%

@telp || Advanced Run as Batch Process...

Set the Input layer as ETOPO1_downsampled.
Click Clipping extent — Calculate from Layer — gadm36_AFG_1

Calculate From Layout Map

Calculate From Bookmark
& Use Current Map Canvas Extent
Draw on Map Canvas

Oclose || @Run

Coordinate|36.59°60.2

M. Zhukov

& scle 13737161

- | & Mmagnifier| 100% 2| Rotation |00°

2 V] Render

@ EPsGi326

@




QGIS Map 1

Click Run

Clip Raster by Extent

Parameters | Log
Input layer =
¥ ETOPO1_downsampled [EPSG:4326] v
Clipping extent
60.504867550,74.894126890,29.361572270,38.490924840 [EPSG:4326] |-
Override the projection for the output file
Assign a specified nodata value to output bands [optional]
Not set =

» Advanced Parameters
Clipped (extent)

v| Open output file after running algorithm

GDAL/OGR console call

gdal_translate -projwin 60.50486755 38.49092484 74.89412689 29.36157227 -of GTiff /home/ =

zhukov/Dropbox/HKS/Teaching/API1231/ProblemSets/PS02/Data/Elevation/

ETOPO1 downsampled.tif /tmo/processina tlKafx/f1bc5c0c1 2464b4e99370ecbf2a09475/ b’
0%

O Help Advanced - | Run as Batch Process... Oclose ‘ QRun ‘
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QGIS Map 1

Check log to make sure there were no errors.

Clip Raster by Extent X

Parameters Log

TeaUITLNg/ AFLZ3 L/ FTUU CEIISE LS/ FOUZ/Ud Ld/ CLEVA LLUT/ CTUFUL_UOWISanpeed. tir ,
'NODATA' : None, 'OPTIONS' : '', 'OUTPUT' : 'TEMPORARY OUTPUT', 'OVERCRS'
False, 'PROJWIN' : '60.504867550,74.894126890,29.361572270,38.490924840
[EPSG:4326]" }

GDAL command:
gdal translate -projwin 60.50486755 38.49092484 74.89412689 29.36157227 -of
GTiff /home/zhukov/Dropbox/HKS/Teaching/API231/ProblemSets/PS02/Data/
Elevation/ETOPO1 downsampled.tif /tmp/processing tlKqfx/
c6789801017b43569857c942a37666e3/0UTPUT. tif

GDAL command output:
Input fil

Process completed successfully
Execution completed in 0.13 seconds

Results:

{'OUTPUT': '/tmp/processing tlKqfx/c6789801017b43569857c942a37666e3/
OUTPUT.tif'}

Loading resulting layers
Algorithm "Clip raster by extent’ finished =

0%

O Help Advanced - | Run as Batch Process... @close  @change Parameters
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QGIS Map 1

The output is a temporary raster dataset, clipped to extent of Afghanistan.

*laboz
Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Processing Help

DoBmRE OeL2LHPPPA UM
LAY %

Browser

CE
IRTHO
Favorites 4
» (% spatial Bookmarks
» [ Project Home
» 3 Home
@ GeoPackage u
Layers %
© . £ e
(extent)
PO1_Bed_g_geotiff (Gra;

an:
6108375

I 100.1875

v/ || gadm36_AFG_1
- v & ETOPO1_downsampled
Band 1: ETOPO1_Bed_g_geotiff (Gray
7,064.25

I -10,545.1875

Coordinate| 34187585 |% saale[13737161 |~ | @ Magnifier| 100% 2| Rotation 00" | VRender @epscazs @
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Rename the new layer to “Elevation”. Right click Clipped — Rename Layer

QGIS

*labo2

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
e (@@ ® O DD - " (0 o

Jat U P PLMHP]L s LOOR

D8 E

LAY 1Y

Browser
2V ®*0
Favorites

» 1" Spatial Bookmarks

» [ Project Home
» () Home

@ GeoPackage
Layers

Clipp
Band 1:E1 ~
6,108 o2

I 100.18

v/ gadm3
- V| ¥ ETOPC

Band 1:€1 &
7,064

I 10,54

2 g

Zoom to Layer(s)
show in Overview
Copy Layer
Rename Layer
Zoom to Native Resolution (100%)
Stretch Using Current Extent
Duplicate Layer

Remove Layer...

Move to Bottom

Change Data source...

Set Layer scale Visibility...
Layer CRS

Export

styles

Add Layer Notes...

Properties...

Coordinate | 346°58.9° | ¥ Scale| 13737161

Map 1

QG

- | @ magnifier| 100%

2| Rotation |00°

2 V] Render

@ EPsGan26

@




QGIS Map 1

Change the name to Elevation

*labo2 — QG

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DR O e 0
LL ALY A%

LNOR -

Q=
Lok alta

Browser

Favorites &
» 1" Spatial Bookmarks
» [ Project Home

» & Home

@ GeoPackage
Layers e
< & T

Band 1: ETOPO1_Bed _
6,108.375

I 100.1875

v/ gadm36_AFG_1
- ¥ ¥ ETOPO1_downsampled
8and 1:ETOPO1_Bed_g_geotiff (Gra
7,064.25

I 10,545.1875

geotiff (Gra;

Coordinate| 346°585° | ¥ Scale 1:3737161

& Magnifier | 100%

2| Rotation |00°

2 V] Render

@ EPsGan26

@




QGIS Map 1

Let's do the same for gadm36_AFG_1

*lab02 — QG
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
n e @ o Fa
I DERRY O 2LHAIL LOR

s T
LAY 1Y

Browser

Favorites =
» 1" Spatial Bookmarks
» [ Project Home
» & Home
@ GeoPackage
Layers e
2 A2 g
Elevation
Band 1: ETOPO1_Bed_
6,108375

I 100.1875

gadm36_AFG_1
v 0PO1_downsampled
8and 1:ETOPO1_Bed_g_geotiff (Gral
7,064.25

I 10,545.1875

geotiff (Gra;

Toggles the editing state of the current layer Coordinate| 29.66°58.8%° | Scale| 13737161  ~

& Magnifier | 100%

2| Rotation |00°

2 V] Render

@ EPsGan26

@




QGIS Map 1

Change its name to Borders.

Also, un-check the box next to ETOP01_downsampled to hide the big raster

*laboz — QIS

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

DR OerpL PSR e LOUOR K-8-
LL ALY % / = qa

9

Browser

IRY*O
Favorites

» 1" Spatial Bookmarks

» [ Project Home

» & Home

@ GeoPackage

Layers ®
(S AR 2 1
- V| ¥ Elevation )
Band 1: ETOPO1_Bed_g_geotiff (Gra;
6,108375

100.1875
ore

lers
0PO1_downsampled

Type ts t ‘Toggles the editing state of the current layer Coordinate| 30.98°5893° | ¥ Scale| 13737161

- | @ Mmagnifier| 100%

Rotation |0.0°

2 [V Render @ EPsGi326

a

@

x
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QGIS Map 1

Change plot order. Drag Borders above Elevation in Layer menu.
Borders should now be (faintly) visible above elevation layer.

+lab02 — QGIS 50 ¢
Project Edit View Layer ettings ngms Vector Rester Database Web Mesh Progessing Help

g8 |0
REV.AMED

Browser a%
IRY*O
Favorites
" Spatial Bookmarks
* Project Home
» & Home
@ GeoPackage i
Layers o®
oV &-# A0

Band 1: ETOPO1_Bed_g_geotiff (Gray
6,108.375

I 100.1875

» [] ® ETOPO1_downsampled

Type tolocat Togsles the citng state o the currnt yer Coordinte 3275887 | % Scle| 177161~ | @ Magnfer| 100% |2 Rotation [00° 2| W Render @Epscans @
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QGIS Map 1

Change raster color. Right click Elevation — Properties.
Click on the menu next to Render type

Layer Properties — Elevation — Symbology
v Band Rendering

@ information Render type | Singleband gray -

3,

A8 source Gray band Band 1: ETOPO1_Bed_g_geotiff (Gray)

Color gradient | Black to White
& symbology

Min |100.188 Max |6108.38

188 Transparency

Contrast

Stretch ko MinMax
enhancement

B Histogram
4 Rendering
€8 Temporal
& Pyramids

W Elevation

» Min / Max Value Settings

L
EJ Metadata

= Legend v Layer Rendering

Qs server Blending mode | Normal -

Brightness = o 2| Contrast —e——
Gamma - 1.00 2| | saturation s=——

Invert colors Grayscale |OFf

oe colorize Strength —— oo

v Resampling

Zoomed: in | Nearest Neighbour ~ | out | Nearest Neighbour ~ | Oversampling 2.00 &

@telp || style - @apply || @cancel || @ok |
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QGIS Map 1

Select Render type: Singleband pseudocolor

e artioc ion — symbology
Multiband color
w Band Rend¢ N

Paletted/Unique values

e Iamatioe] Render type | Singleband gray
3 source Grayband [Nl < ot iFF (Gray)
| Hillshade
Color gradien
& symbology Contours
u Min T100.188 Max 6108.38
Transparency
— O ment | Sretch to MinMax
B Histogram
& Rendering
Temporal
° 2 » Min / Max Value Settings
@& Pyramids
o Elevation
B Metadata
Legend v Layer Rendering
o mEemmEr Blending mode | Normal -
Brightness — o 2| | Contrast —e———
Gamma - 1.00 2| | saturation =————

Invert colors Grayscale |Off

Hue Colorize Strength
v Resampling

Zoomed: in | Nearest Neighbour ~ | out  Nearest Neighbour ~ | Oversampling |2.00 &

4

@Help style - ©apply || Ocancel ||
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QGIS Map 1

Click menu button next to Color ramp — Create New Color Ramp...

Layer Properties — Elevation — Symbology

v Band Rendering

@ inrormation

A8 source

Render type | Singleband pseudocolor ~

Band Band 1: ETOPO1_Bed_g_geotiff (Gray)

Min 100.1875 Max 6108.

& symbology
P Min/ Max Value Settings

& Transparency

Interpolation Linear
B Histogram Color ramp
& Rendering Label unit suffix
Bl
€8 Temporal Label precision 18lues
I cividis
M Pyramids Value Color  Label 1 Greens
o Elevation A Greys
_ B Magma
B Metadata B Mako
Legend I1rday
- 1 Reds.
T QGIS Server B Rocket
I | spectral
1 Turbo
I viridis
Mode | Continuous  ~ All Color Ramps »
Classify |[&|[= 8 Create New Color Ramj

Clip out of range values

v Layer Rendering
‘

@Help style

©apply || Ocancel ||
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QGIS Map 1

Select Catalog: cpt-city as color ramp type

%) information Render type | Singleband pseudocolor ~ |

J‘&\ srme Band | Band 1: ETOPO1_Bed_g_geotiff (Gray)
Min |100.1875 | Max 6108.

& symbology
P Min/ Max Value Settings

L o
I&@ Transparen Interpolation Linear
Histogram @D

Rendering Label unit suffix

Label precision

& Temporal
& Pyramids

1 Elevation

Color ramp type

Please select color ramp type:
Gradient
Color Presets
Random

catalog: cpt-city

Catalog: ColorBrewer

B metadata

Legend

QGIS Server

Mode |Continuous -

(]

Clip out of range values

v Layer Rendering

»
Apply || @cancel || @ok

GIS-PubPol
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QGIS Map 1

This will open a window with a lot of color themes.
Select Topography — elevation. Click 0K

~ Band Rendering

Cpt-city Color Ramp

Selections by theme All by author

Name Selected palettes for topography (27)
All Ramps
Bathymetry <
Blues
Discord
» Diverging zambe. zambe. natural neutral
Greens
Greys
,

QGis
, :TZCIP"JUG" [T S clevation | a3t1 a3
eds

Temperature

Topography/bathymetry

Top of the (c3g) palettes garish14 a0a d-a db-a

Top of the (cpt) palettes

Top of the (ggr) palettes

Top of the (gpf) palettes

Top of the (inc) palettes - o2a sd-a tv-a ws-a -

Selection and Preview | Information

Palette elevation .
Path [grass/elevation

License

Save as standard gradient @Help ©cancel ||

| Orelp || syle -
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QGIS Map 1

Click Classify button, then 0K

Layer Properties — Elevation — Symbology

v Band Rendering 2

@ inrormation Render type | Singleband pseudocolor ~
Js Source) Band Band 1: ETOPO1_Bed_g_geotiff (Gray)
Min 100.1875 Max 6108.
& symbology
= P Min/ Max Value Settings
L WY Interpolation Linear
B Histogram Color ramp _—
& Rendering Label unit suffix
& Temporal Label precision 4
M Pyramids Value Color  Label
100.1875
o Elevation
- 1301.825
B Metadata
Legend 2503.4625
T QGIS Server 3705.1

4906.7375 .
6108.375 .

Mode | Continuous v

[ classity |[®|[= £}
Clip out of range values

w Layer Rendering

G

@Help Style - @apply || Ocancel | @ok

‘
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QGIS Map 1

The elevation layer should now appear in blue-green-brown

*labo2 — QGIS

506 e
Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Processing Help
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QGIS Map 1

Add roads layer. Same Add Layer procedure as for
AFG_roads.geojson from Data/Roads/ folder

Cancel Open OGR Supported Vector Dataset(s)
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QGIS Map 1

You should see the AFG_roads layer on the map
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QGIS Map 1

Change layer's name from AFG_roads to Roads
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QGIS Map 1

Change color to blue. Right click on Roads — Properties.
Highlight Simple line in Symbology menu
E Single symbaol -

~ — Line B
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QGIS Map 1

Click menu button next to Color. Select blue from Standard colors list
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QGIS Map 1

Click Apply or OK
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QGIS Map 1

The roads should appear in blue
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QGIS Map 1

Add violence data. Layer — Add Layer — Add Delimited Text Layer...
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QGIS Map 1

Click ... button next to File name dialog

File name D
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QGIS Map 1

Navigate to xSub_GED_AFG_event.csv in Data/Viol
Click Open

Cancel Choose a Delimited Text File to Open
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QGIS Map 1

Under Geometry Definition, set X field = LONG and Y field = LAT.
Click Add

Data Source Manager — Delimited Text o
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QGIS Map 1

You should now see about 30,000 violent events on the map
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Change layer's name to Violence
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QGIS Map 1

Change layer's color. Right click — Properties. Click menu button next to
Color. Select red color in Standard colors
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QGIS Map 1

Make points smaller and translucent. Set Opacity = 50% and Size = 1.0
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QGIS Map 1

The points should now be smaller and redder.
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QGIS Map 1

Export the map to image. Project — New Print Layout.
Place map on layout, with Add Item — Add Map
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QGIS Map 1
R Map 2

Add legend with Add Item — Add Legend.
The legend includes an item we need to remove (ETOPO1_downsampled)
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QGIS Map 1

To remove this item, highlight the legend, go to Item Properties. Un-check the

Auto update box under Legend Items. Highlight ETOPO1_downsampled and
click on the red “—" button to remove it
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QGIS Map 1

The ETOP01_downsampled item should now disappear from the legend.
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QGIS Map 1

Edit layers’ names in legend. Highlight Elevation and click on the Edit button
(pencil and paper icon). Change text to “Elevation (m)”
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QGIS Map 1

Let's also remove the band information from the legend. Highlight Band 1:
ETOP01_Bed.. ., click the “=" button to remove it.
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QGIS Map 1
R M

Change legend Title to “Violence in Afghanistan” in Item Properties
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The legend should now look something like this
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Add scale bar. Change Scalebar units to Miles
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QGIS Map 1

Export to file. Layout menu — Export as Image.... Name it afg_map_1.png

Cancel Name | afg_map_1.png
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QGIS Map 1

The output file should look like this.

Violence in Afganistan

[] Borders
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QGIS Map 1
R Map 2

Map 2
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QGIS
Map 2

Load ethnicity data. Add (as vector layer) GeoEPR_AFG.geojson from
Data/Ethnicity/ folder

Cancel Open OGR Supported Vector Dataset(s)
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QGIS
Map 2

Load ethnicity data. Add (as vector layer) GeoEPR_AFG.geojson from
Data/Ethnicity/ folder. This will add a new polygon layer to the map.
Change its name from GeoEPR_AFG to Ethnicity
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QGIS
Map 2

Open the layer's Properties. Click on Single symbol in Symbology menu

E Single symbaol - I
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QGIS

Map 2

Change symbol type from Single symbol to Categorized
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QGIS
Map 2

Make polygon boundaries transparent. Click on menu button next to Stroke
color — check Transparent Stroke box
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QGIS
Map 2

Click on Classify button, then Apply or OK
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QGIS
Map 2

Each ethnic group’s polygon should appear as a different color
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QGIS
Map 2

Create a new map layout and export it as afg_map_2.png. You can do it

Violence in Afghanistan
[ Borders
°  Violence
—— Roads
Ethnicity B
Bl Aimaq
I Baloch
Brahui
Hazara
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B Pamir Tajiks
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Pashtuns
Tajiks
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Il Uzbeks

Yuri M. Zhukov API-231 / GIS-PubPol / 03



QGIS
Map 2

Problem Set 2 o s em

Your assignment (if using QGIS):

- create the same kind of
“violence and ethnicity” map for
Yemen

- use these files:

- GeoEPR_YEM.geojson
- xSub_GED_YEM_event.csv
- gadm36_YEM_1.geojson Figure 7: Can you make this map?

- follow the same steps as for
“Map 2" above

- name it yem_map_2.png

- upload map to Canvas
(by next Wednesday)

Yuri M. Zhukov API-231 / GIS-PubPol / 03



Yuri M. Zhukov API-231 /

GIS-PubPol / 03




Loading R packages

To implement these steps in R, we will be using two packages:
- sf ("simple features", to handle spatial vector data)
- terra (to handle raster data, like Elevation)

library(sf)
library(terra) # NEW!

NOTE: The code to produce Map 1 and Map 2 in R is in ps02_demo.R on
RStudio Cloud, and in PS02.zip (posted on Canvas).

Yuri M. Zhukov API-231 / GIS-PubPol / 03



Map 1
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Loading spatial data

Let's load the elevation raster into R, using the rast() command from terra:

elevation_global = terra::rast("Data/Elevation/ETOP01_downsampled.tif")
plot(elevation_global)
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Map 1
R

Let's load the provincial boundaries and roads into R, using sf::read_sf():

borders = sf::read_sf("Data/Borders/gadm36_AFG_1.geojson")
roads = sf::read_sf("Data/Roads/AFG_roads.geojson")
plot(borders["geometry"])

plot(roads['"geometry"])
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Map 1
R

Let's load the violence data into R, using read.csv():
violence = read.csv("Data/Violence/xSub_GED_AFG_event.csv'")

To convert this table into a spatial object, we will use the sf::st_as_sf()
command, specifying columns corresponding to geographic coordinates (LONG,
LAT), and copying the CRS from the borders object:

violence = sf::st_as_sf(violence, coords=c("LONG","LAT"))
sf::st_crs(violence) = sf::st_crs(borders)
plot(violence["geometry"])
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Map 1
R

Clipping the raster to Afghanistan’s extent

R’s equivalent of QGIS’'s Clip Raster by Extent... command is the following:
1. Create a rectangular polygon corresponding to the extent of the borders
- sf::st_bbox() finds the spatial extent of a layer
- sf::st_as_sfc() converts the extent object into a polygon

extent_afg = sf::st_as_sfc(sf::st_bbox(borders))
2. Crop the raster by this new polygon, using terra: :crop()

elevation = terra::crop(elevation_global, extent_afg)
plot(elevation); plot(borders['"geometry"], add=TRUE)
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Map 1
R

Plotting Map 1

To create the map, we will execute the following commands in sequence:
- set margins, par ()
- draw elevation layer, plot () (note different syntax for rasters vs. vectors)
- add violence (transluscent dark red points)
- add borders, roads (adjusting thickness, color)
- add 1legend () (specify x and y coordinates for top-left corner of legend)

par(mar=c(2,2,.5,.5))

plot(elevation)

plot(violence["geometry"],

plot(borders["geometry"],add=T,1lwd=2)

plot(roads["geometry"],add=T,col="blue")
col=rgb(red = .5,green = 0,blue = 0,alpha = .25),pch=16, add=T)

legend (x=70.5,y=31.5,legend=c("Violence","Borders", "Roads"),
pch=c(16,0,NA) ,1wd=c(NA,NA,1),col=c("darkred","black","blue"),
title="Violence in Afghanistan",bty="n"
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Map 1
R

Here's what the plot should look like:
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Map 1
R

Exporting Map 1 to image file

To save the map, we will use the png() and dev.off() commands, as in PS01:

png("Output/afg map_1_r.png",width = 8,height = 6,
units = "in",res = 300)
par (mar=c(2,2,.5,.5))
plot(elevation)
plot(violence["geometry"],
plot(borders["geometry"],add=T,1lwd=2)
plot(roads["geometry"],add=T,col="blue")
col=rgb(red = .5,green = 0,blue = 0O,alpha = .25),pch=16, add=T)
legend (x=70.5,y=31.5,legend=c("Violence","Borders","Roads"),
pch=c(16,0,NA) ,1lwd=c(NA,NA,1),col=c("darkred","black","blue"),
title="Violence in Afghanistan",bty="n")
dev.off ()
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R Map 2

Loading ethnicity data

Let's load the ethnic settlements data into R, using sf::read_sf():

ethnicity = sf::read_sf("Data/Ethnicity/GeoEPR_AFG.geojson")
plot(ethnicity["geometry"])
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R Map 2

Plotting Map 2

Let's begin by creating a vector of colors, corresponding to the group column:

groups = as.factor(ethnicity$group)

n = length(unique(groups))

cols = hcl.colors(n,palette="Pastel 1") [groups]
plot(ethnicity["group"],col=cols,border="white")

group
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To see what other color palettes are available in hcl.colors(), see hcl.pals():

hcl.pals()

## [1] "Pastel 1"

## [6] "Set 3"

##  [9] "Dynamic"

## [13] "Blues 3"

## [17] "Reds 3"

## [21] "Purple-Blue"
## [256] "Purple-Yellow"
## [29] "Heat"

## [33] "Viridis"

## [37] "Mako"

## [41] "Teal"

## [45] "ag_GrnYl"

## [49] "BurgYl"

## [563] "PurpOr"

## [57] "ag_Sunset"
## [61] "OrRd"

## [65] "Reds"

## [69] "PuBuGn"

## [73] "GnBu"

## [77] "Turku"

## [81] "Blue-Red 2"
## [85] "Purple-Brown"
## [89] "Green-Orange"
## [93] "Cork"

## [97] "Tofino"

## [101] "Geyser"

## [105] "RdBu"

## [109] "BrBG"

## [113] "Zissou 1"
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"Dark 2"
"Warm"
"Grays"
"Purples 2"
"Greens 2"
"Red-Purple"
"Blue-Yellow"
"Heat 2"
"Plasma"
"Dark Mint"
"TealGrn"
"Peach"
"Red0Or"
"Sunset"
"BrwnY1l"
"Oranges"
"RdPu"

"PuBu"

"BuPu"
"Hawaii"
"Blue-Red 3"
"Green-Brown"
"Cyan-Magenta"
"Vik"
"ArmyRose"
"TealRose"
"RdGy"
"RdY1Bu"
"Cividis"

"Dark 3"
"Cold"

"Light Grays"
"Purples 3"
"Greens 3"
"Red-Blue"
"Green-Yellow"
"Terrain"
"Inferno"
"Mint"
"Emrld"
"PinkY1"
"OrYel"
"Magenta"
"Y10rRd"
"Y1Gn"

"PuRd"
"Greens"
"Blues"
"Batlow"
"Red-Green"
"Blue-Yellow 2"
"Tropic"
"Berlin"
"Earth"
"Temps"
"PiYG"
"RAY1Gn"
"Roma"

"Set 2"
"Harmonic"
"Blues 2"
"Reds 2"
"Oslo"
"Purple-Orange"
"Red-Yellow"
"Terrain 2"
"Rocket"
"BluGrn"
"BluYl"

"Burg"

"Purp"
"SunsetDark"
"Y10rBr"
"Y1GnBu"
"Purples"
"BuGn"
"Lajolla"
"Blue-Red"
"Purple-Green"
"Blue-Yellow 3"
"Broc"
"Lisbon"
"Fall"

"Pulr"

"PRGn"
"Spectral"



R Map 2

To create the map, we will use the same commands as above, with some differences:
- set margins to zero
- include option reset=FALSE when plotting the ethnicity layer
- add violence data twice (white points + black outlines)
- add legend () (including the vector of group colors)

par (mar=c(0,0,0,0))
plot(ethnicity["group"],col=cols,border=NA,reset=FALSE,main="")
plot(borders["geometry"],add=T,1lwd=2)

# Add violence (white points + black outlines)
plot(violence["geometry"],col=rgb(1,1,1,alpha
plot(violence["geometry"],col=rgb(0,0,0,alpha
# Add legend

legend ("bottomright",bty="n",ncol=2,

.25) ,pch=16,add=T)
.25) ,pch=1,add=T)

legend=c("Violence","Borders",as.character(groups)),
col=c("black","black",cols),pch=c(1,0,rep(15,length(cols))),
cex=.8,title="Ethnicity and violence\n in Afghanistan"

)
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R Map 2

Here's what the plot should look like:

' Ethnicity and violence
in Afghanistan

o Violence Pashai
O Borders Hazara

Pashtuns Uzbeks
Pamir Tajiks =~ Turkmen
Tajiks Aimaq
Nuristani Brahui
Baloch
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R Map 2

Exporting Map 2 to image file

Using the png() and dev.off () commands as bookends:

png("Output/afg map_2_r.png",width = 8,height = 6,
units = "in",res = 300)
par (mar=c(0,0,0,0))
plot(ethnicity["group"],col=cols,border=NA,reset=FALSE,main="")
plot(borders["geometry"],add=T,1lwd=2)
# Add violence (white points + black outlines)
plot(violence["geometry"],col=rgb(1,1,1,alpha
plot(violence["geometry"],col=rgb(0,0,0,alpha
# Add legend
legend ("bottomright",bty="n",ncol=2,
legend=c("Violence","Borders",as.character(groups)),
col=c("black","black",cols),pch=c(1,0,rep(15,length(cols))),
cex=.8,title="Ethnicity and violence\n in Afghanistan")
dev.off ()

.25) ,pch=16,add=T)
.25) ,pch=1,add=T)
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R Map 2

Ethnicity and violence
in Afghanistan

© Violence Pashai

O Borders Hazara
Pashtuns Uzbeks
Pamir Tajiks ~ Turkmen
Tajiks Aimag
Nuristani Brahui
Baloch

The output file should look like this.
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R Map 2

Problem Set 2

Your assignment (if using R):
- create the same kind of
“violence and ethnicity” map for &
Yemen ‘
- use these files:
- GeoEPR_YEM.geojson
- xSub_GED_YEM_event.csv
- gadm36_YEM_1.geojson . ~
- follow the same steps as for e N Sl
“Map 2" here
- name it yem_map_2_r.png
- upload map to Canvas
(by next Wednesday)

Figure 8: Can you make this map?
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