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Goal: explain geographic variation in Islamic State violence

April 13, 2016
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Figure 1: Operation Inherent Resolve

There is no formal Lab Exercise this week, but if you would like to replicate this in
QGIS, follow along (for walk-through in R, see replication code on Canvas)
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Overview of lab exercise

1. Data

a) Collect raw data from open sources online

b) Pre-processing to integrate data to common set of spatial units
2. Analysis

a) Export pre-processed data as comma-separated file

b) Run regression models in R
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Data
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Data Collection

Collection
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Data Collection

Data on political violence are easily found online. If we search for georeferenced
violent events data, a top result is for “UCDP Dataset Download Center”

® georeferencedviolente: X +

&« > C O B https://duckduckgo.com/?t=Ffab&q=georeferenced+violent+events+da' 1¥ = Q Search

@ georeferenced violent events data Q Privacy, simplified. v
L Al BImages D Videos News @ Maps (% Shopping 95 Settings
Allregions ~  Safe search: moderate ¥ Anytime ~

httpsi//ucdp.uu.se > downloads
UCDP Dataset Download Center - Uppsala University
The UCDP Candidate Events Dataset (JCDP Candidate) is based on UCDP Georeferenced Event
Dataset (UCDP GED), but published at a menthly 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.
Charts, Graphs and Maps Peace Agreements
The Uppsala Conflict Data Program The o | dataset dow
(UCDP) offers a number of datasets on. the Uppsala Conflict Da

@ nttpsuAjournals.sagepub.com » doi > 101177 > 0022343313484347

Introducing the UCDP Georeferenced Event Dataset

This article presents the UCDP Georeferenced Event Dataset (UCDP GED). The UCDP GED is an event
dataset that disaggregates three types of organized violence (state-based conflict, non-state conflict,
and one-sided violence) both spatially and temporally. Each event - defined as an instance of organiz

httpsi//ucdp.uu.se
UCDP - Uppsala Conflict Data Program

The Uppsala Conflict Data Program (UCDP) has recorded ongoing violent confiicts since the 1970s. The
data provided is one of the most accurate and well-used data-sources on global armed conflicts and its
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https://ucdp.uu.se/downloads/

Data Collection

The Uppsala Conflict Data Program (UCDP) is one of the world's leading providers
of open-source data on violence and armed conflict, based at Uppsala University

UCDP - Uppsala Conflict | %

&« > C O 8 http: ).uu.se/ a ¥ Q search ® ©® 9 =

S h ctors, conflicts e COUNTRIES IN CONFLICT VIEW FATALITIES VIEW ™
#C’D P o

) Uppsala Conflict Data Program

Department of Peace and Conflict Research
About ‘
o )

9-) . ,-'}
«-‘ﬁr'{!.".%&;

umber of Conflicts 1975-2022
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Data Collection

Download-able data are located at ucdp.uu.se/downloads.
Click on “Georeferenced Event Dataset (GED)"

B ucDP Dataset Downloac X +

€« > C O B8 https://ucdp.uuse/download B ¥ Qsearch

U C D P COUNTRIES IN CONFLICT VIEW  FATALITIES VIEW

UCDP Dataset Download Center

Disaggregated Datasets

[ UCDP Georeferenced Event Dataset (GED) G ersion 23.1 |
CDP Candidate Events Dataset (UCDP Candidate) version 23.0.X

Yearly Datasets covering 1946 - 2022

1 Conflict Datast

Yearly Datasets covering 1989 - 2022

CDP Non-State Conflict Dataset vl
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Data Collection

We have used GED before, for Problem Set 02 (Afghanistan and Yemen).
Download GED as a csv file and extract it from the zip archive

B ucDP Dataset Downloac X +

O B https://ucdp.uu.se/downlc g
UCDP Georeferenced Event Dataset (GED) Gilobal 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:

[ =[5

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
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There are about 317K

File Edit
B-w--

View Insert

B e &

Format Styles

Liberation sans v 10pt

ADT:AF1

11
Kabul province
Kabul province
Nangarhar province

Baghlan province
Kabul province

[Baghlan province

Kabul province
Parwan province
Kabul province

Kabul province

Kabul province
province

Kabul province

»

GEDEvent_v23_1

Sheet 1 of 1

Sheet
LR G-

Data

events here, each of whic

GEDEvent_v23_1.csv - LibreOffice Calc

Data Tools Window Help

2
Kabul district
Kabul district
jabad district
Kabul district

35.315833
34.531004
35.31603
345
34.531004
35.315833
34.531004
34.531004
34531094
35
34531094
33
34.531094
34.564444
35.118366
34.531004

Khinjan district
Kabul district
Khinja district

Kabul district

Kabul district
Kabul district

Kabul district
Dih Sabz district
Jabalussaraj district
Kabul district

MatchCase @,

Formatted Display

Default English (USA)

Collection

h has point coordinates

longitude | geom_wkt

69.162796 POINT (69.162796 34.531004)

69.217222 POINT (69.2172222 34.5644444)
70.45575 POINT (70.45575 34.428844)

69.162796 POINT (69.162796 34.531094)
70.41667 POINT (70.41667 34.33333)

68.75POINT (68.75 36.75)

69.038889 POINT (69.038889 35.315833)

69.162796 POINT (69.162796 34.531094)
60.03871 POINT (69.03871 35.31603)

62POINT (62 34.5)

69.162796 POINT (69.162796 34.531004)

69.038889 POINT (69.038889 35.315833)

69.162796 POINT (69.162796 34.531004)

69.162796 POINT (69.162796 34.531094)

69.162796 POINT (69.162796 34.531094)
68.91667 POINT (68.91667 35)

69.162796 POINT (69.162796 34.531094)

65POINT (65 33)

69.162796 POINT (69.162796 34.531004)

60.217222 POINT (69.2172222 34.5644444)

69.235605 POINT (60.235695 35.118366)

69.162796 POINT (60.162796 34.531004)

Average:; um: 0




Data Collection

For data on administrative boundaries, Rick Wilson's “Free GIS Data” site has
links to multiple data sources. Of these, we will use gadm.org

& Free GIS Datasets - Cate.

8 egisdata.rtwilson.com
Free GIS Data Home Physical »  Human~  Country-specific
. G GIS aggregation site including a wide range of data under various categories (both human and physical)
+ Google Maps G A wide range of user-submitted geographic data, available as a KML file
« History Dat 1 ment: Gridded time-series of population, land-se for the last 12,000 years. Also includes GDP, agriculatural

areas, yields and greenhous gas emissions for the last century.

Administrative Boundaries

« Natural Earth: Includes countries, disputed areas, first-order admin (departments, states etc), populated places, urban polygons, parks and pro
areas and water boundaries. Available at multiple levels of detail.

Geographic boundaries dataset, for academic and commercial use. Over 1 million boundaries within 200 countries.

Global administralive boundaries, with extensive allibule ets. Covers countries and Up 10 four levels of internal aministrative boundary (states

|imnmerts counties etc). (For Land Cover see above)

+ World Borders: World country borders with attributes including country codes (FIPS, ISO etc), area and populations.

«E Norid: Administrative boundaries for Europe with lots of attibute data for each country/region including information on economy

(\emogmphv and infrastructure.
. Historical B Historical state boundaries and capitals postWW?2, world-wide, including all changes and dates of changes

« VLIZ u es: Maritime boundaries and areas of Exclusive Economic Zones, including detailed attribute data on treaties etc. From the
Flanders Marine Institute.
« TZ timez A map of timezone areas in the world as used in the Unix TZ database format, from which we get the naming Europe/London, Americas

New_York etc. In shapefile format

Environmental Boundaries

. D Areas: Global vector database of marine and terrestrial protected areas. Rather complicated to download from -
nstructions.at botom o finked page

+ IUCN 2013 Red List: Set of shapefiles produced by the IUCN showing the distribution of endangered species of plants and animals across the world

P Planet: Map of protected areas across the whole warld, of almost all types. Available for download by clicking the Download Al link on the

homepage, and then scrolling to the bottom and choosing KMZ. SHP or CSV.

Land Use

Yuri M. Zhukov



https://gadm.org

Data Collection

From GADM'’s website, we can get data on sub-national administrative boundaries.
Download the 1evel2 GeoJSON file for Iraq. ..

+
QO B8 https;//gadm.org/downloac

GADM Maps Data About

Download GADM data (version 4.1)

Country
Iraq v

Geopackage b
Shapefile

GeoJSON: level-0, levell, level2

KMZ: level-0, level1, level2 N

e e e ey atitude and the WGS84 datum.
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Data Collection

and for Syria

+
QO 8 htkps;//gadm.org/dow

GADM Maps Data About

Download GADM data (version 4.1)

Country
Syria v

Geopackage
Shapefile
GeoJSON: level-0, level, level2

KMZ: level-0, level1, level2

atitude and the WGS84 datum.

https://geodata.ucdavis.edu/gadm/gadma.1/json/gadm41_SYR 2 json.zip
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Data Collection

Multiple data sources exist for roads. Among the easiest to get are those from
diva-gis.org/gData

® roads GIS data by countr X +

<« > C Q B https;//duckduckgo.com, roads+GlS+data+by+countryé t¥ = Q Search

® roads GIS data by country Q

Q Privacy, simplified. ¥

Al Eimages D videos EDNews @ Maps

[ Shopping 95 Settings

Allregions v Safe search: moderate ¥ Anytime ¥

=" hitps://www.diva-gis.org > gdata

Download data by country | DIVA-GIS

From DIVA-GIS they can be exported to a number of of d formats including IDRISI and Arc or to
shapefiles. (More info on format; for developers). A gridfile with "country mask" indicates that the areas
outside the selected country are masked out. For these areas, the value is "NODATA" (indicating the.
Download About

Download DIVA-GIS 7.5. Please contact

DIVA-GIS Is developed by Robert
us if you find a bug.. For full functionall.

Hijmans.Previous versions were co-.
Frequently Asked Questions Links

B: Your data may be In a different The competition: Free GIS programs

projection than the climate data. After. qGIS, GRASS. Other Links. Software fo

https://www globio.info » download-grip-dataset

GRIP global roads database | GLOBIO - Global biodiversity model for ...
The Global Roads Inventory Project (GRIP) dataset was developed to provide a more recent ai

consistent global roads dataset for use in global environmental and biodiversity assessment models
like GLOBIO. The GRIP dataset consists of

f global and regional vector dat RI fllegeodatabas.

@ nttpsi/datacatalog.worldbank.org » dataset » grip-giobal-roads-inventory-dataset-2018-road-de...
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http://www.diva-gis.org/gData

Data Collection

These are country-level road layers from “Digital Chart of the World”,
download-able as zipped shapefiles

"2 Download data by count: *

« > C Q & http: diva-gis.org/gdat

DIVA-GIS

free, simple & effective

Download program | Documentation | Free Spatial Data

Home

Download data by country

Select and download free geographic (GIS) data for any country in the world
o Frequently Asked Questions

Country © Development

[Iraq |

o Links

o About us
Subject
| Roads v

[ox]

Sources
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=2 Download data by coun

< 2> C O & htpsy/ diva-gis.org/gdata (¥ Q Search

DIVA-GIS

free, simple

Download program | Documentation | Free Spatial Data

Home

Download data by country

Select and download free geographic (GIS) data for any country in the world

o Frequently Asked Questions
Country o Development
[syria <) o Links
o About us
Subject
| Roads v
[oq)
Sources
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Data Collection

For population data, we can go back to Rick Wilson's page to find the link for
“Gridded Population of the World (GPW)”

% Downloads » Dam 01X e ETH- International Conf! X % Free GIS Datasets - Cake.

Jata.rtwilsen.com Q 1nic settlements geojson ©

Free GIS Data Home  Physical v Human~ Country-specific = [Flie | [wTwest ~ Donate

data consists of polygons outlining reservoirs at high spatial resolution with extensive metadata about the dam and reservoir
Wars, Conflict and Crime

D: Armed Contflict Location and Event Data - containing all reported conflict events in 50 countries in the dex
Drﬂs=nt and in Amh’amglan and Pakistan from 2006 until preser\

Ioping world. Data from 1997 to

. Data P E Dat Locations of instances of political violence in Africa and Asia

. Tet Dat: e: A database of terrorist events (both domestic and international) across the world from 1970-2008, including location and

a\ tribute \r‘(olma ion,

. P R A range of data including armed conflict locations, replication data, arms trade flows and resource datasets.

Population
P Norid: Includes raw population, population density, both historic, current and predicted. |
« Gl Rura Project: Based on the above, but includes information on rural and urban population balances.
. Pop: High-resolution, contemporary data on population across Africa, Asia and Central/Southern America. Combines the AfriPop, AmeriPop and

AmPop mo}e:\s
Estimates of human popu

n at approximately 30m resolution, for 2015.
High resolution (~30m) population density maps for over 150 counties.

+ Large Urban Areas 1950-2050: Historic, current and future estimates of populations in large urban areas of the world
.G e Extent: Maps shoking urban extent across the worl, at 500m resoiution, derved from MODIS images.
+ GeoHive: Population and country statistics. Not provided in GIS data formats, but can easily be converted from GSV

Buildings, Roads and Points of Interest

+ OpenSireethap: Crowd-sourced data for the whole world consisting of most things you'd find on a standard local paper map: points of interest, buildings,
roads and road names, ferry routes elc.

+ OSM Metro Exiracts: City-sized exiracts of ihe OpenStrecthap dataset, updated weekly for cities across the world

. Fact Paint of Interest

es originally designed for use in GPS units, but they can be loaded into a GIS fairly easily. Widely varying quality, and
PPYTYRIT PN ITSIPPIPAA.  incluces such things as shop and business locations (eg. all Tesco stores, all MeDonald's restaurants) as well as places of worship, speed
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Data Collection

This will take us to the Center for International Earth Science Information Network
(CIESIN) at Columbia, which hosts a large number of global, free GIS datasets

Gridded Population of &

¢« 5 X a

%% EARTHDATA

Qe

SOCIAL MEDIA ABOUT HELP

DATA MAPS THEMES RESOURCES

Gridded Population of the World (GPW), v4 Follow Us: 8 B3 e# | Share: /63
Collection Overview loopduction GPWv4 Data Quality Indicators, v4.11_Mean
Methods The Gridded Population of the World (GPW) collection, now

in its fourth version (GPWv4), models the distribution of
Data Sets human population (counts and densities) on a continuous
Map Gallery global raster surface. Since the release of the first version of

this global population surface in 1995, the essential inputs to

Vi -
MapiSeIvlces GPW have been population census tables and corresponding

Citations geographic boundaries. The purpose of GPW is to provide a
spatially disaggregated population layer that is compatible with 20f 104

EAQs data sets from social, economic, and Earth science diseiplines,

Waiting For widget.




Data Collection

Anal

Navigate to GPW's
2010

‘% Downloads » Population

« > C

B % Qsearch
Wi EARTHDATA

SOCIOECONOM

A Data Center in NASA's Earth O\

>IN at Columbia Universi

A DATA+ MAPS~

EDIA v ABOUT ~ HELP

..... Follow Us: # EIE) o8 | Share: 213

Collection Overview

Population Count, v4.11 (2000, 2005, 2010, 2015, 2020)

Methods —) .
Set Overview | | Data Download ‘ ‘ Maps ‘ | Map Services ‘ ‘ Documentation ‘ ‘ Metadata ‘
Data Sets (9)
. Downloads
Population Count,
vA.11 (2000, 2005, Data:
2010, 2015, 2020)
View Recommended Citation(s)
(# Show AlL
The files for this data set are available as global rasters in Geo TIFF, ASCIL, and ne(CDF-4 format. The ASCII and GeoTIFF
Map Gallery (97

data are available at the native 30 arc-second resolution and four lower resolutions: 2.5 arc-minute, 15 arc-minute, 30 arc-
Map Services (104)

minute, and 1 degree. The netCDE-4 files are available at all resolutions except 30 arc-second. The data are stored in
'WGSB4, geographic coordinate system (latitude/longitude).

sedac.ciesin.columbia.edu/data/set/gpw-va-population-count-rev1 1/data-downloads

feedback and support

Yuri M. Zhukov
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Data Collection

The data are available for multiple years, in multiple formats and resolutions. We will
be using the 15-minute GeoTiff raster for 2010 (latest before ISIS emerged in 2014)

= Downloads » Population

QO & hty ac.c ta/: W+ e Q 1nic settlements geojson

Map Gallery data are available at the native 30 arc-second resolution and four lower resolutions: 2.5 arc-minute, 15 arc-minute, 30 arc-
Map Services minute, and 1 degree. The netCDF-4 files are available at all resolutions except 30 are-second. The data are stored in
‘WG S84, geographic coordinate system (latitude/longitude).

Citations
Each downloadable is a compressed zip file containing either the global GeoTIFF (.tif) or ASCII (.asc) for the year and

EE0: resolution of ¢
quality layers and ancillary files. A separate documentation zip file contains PDF documentation, an Excel file (:xls) with

e estimate, or the netCDF-4 (.nc) containing all years of the estimate at a selected resolution, as well as data

Documentation
country-level information and sources, and a text file .txt) with a log of changes to the data set by version.

What's New in

GPWv4 The netCDF-4 file format is only available for the All Years Combined category and is not available at 30 arc-second
resolution.

What's New in

Revision 10 Please select all required fields and press the Create Download button:

USRI Create Download

Revision 11 Single Year GeoTiff 15 Minute ...

‘What is UN WPP-
Files Selected: 1 Download Size: 1.063MB

adjusted population [ select A
data? [] vear 2000
Multimedia [] vear 2005
Year 2010
SEDAC Hazards [ vear 2015
Ma
apper [] Year 2020
Population Estimation
Service
Acknowledgments
feedback and support
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Data Collection

Also from CIESIN, we can download data on cropland (“Croplands, v1 (2000)")

% Croplands, v1: Global A %

< - C 08

s EARTHDATA Other DAACS v

DATA MAPS THEMES RESOURCES SOCIAL MEDIA ABOUT HELP

Global Agricultural Lands Follow Us: 8 B30 o#

Share: 3 3
Collection Overview Croplands, v1 (2000)

Methods
Set Overview | | Data Download | | Maps | | Map Services | Metadata

Data Sets

Purpose:
| Croplands, v1 (2000)

Global Agricultural Lands: Croplands, 2000
—— To provide data on the e S %

S

ent of croplands for research on

human-environment interactions

Wity Abstract

Map Services The Global Croplands data set represents the proportion of

Citations land areas used

opland (land used for the cultivation of

food) in the 0. Satellite data from Modetate
N o8 1of1
Resolution Imaging Spectroradiometer (MODIS) and teedback and support
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Data Collection

Download the global raster, in GeoTiff format

= Downloads » Croplands

08k

Collection Overview
Methods
Data Sets
| Croplands, v1 (2000)
# Show AlL
Map Gallery

Map Services

Citations

Global Agricultural Lands ollow Us: 8 B3 E) o9

sin.columbia.edu/

Share: 3 £
Croplands, v1 (2000)

Set Overview DalaDowand‘ Maps | | Map Services | | Metadata

Downloads

Data:
View Recommended Citation(s)

The data are available in GeoTIFF (.tif), and Esri Grid (.adf) formats. Raster cell sizes are 5", or 0.08333 decimal degrees

10 km at the equator). The data set is in geographic projection. To download the data and readme file from a zip file, click
on the links below

Global GeoTIFF [2.1 MB] | Esti Grid [2.3 MB]
Africa GeoTIFF [366 KB]  Esri Grid [395 KB]
Asia GeoTIFF [B45KB]  Esri Grid [868 KB]
Europe GeoTIFF [195KB]  Esti Grid [221 KB]

North America | GeoTIFF [415KB]  Esri Grid [436 KB]
Oceania GeoTIFF [207 KB]  Esri Grid [220 KB]

South America
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Data Collect

While we're here, let's also download data on hydroelectric dams (“Global
Reservoir and Dam (GRanD), v1")

Dams, v1.01: Global Res

< > C Q A ht

%% EARTHDATA Other DAAC:

SOCIOECONOMIC DATA AND APPLICATIONS CENTER (

A Data Center in NASA's Earth Observing System Data and Information System (EQSDIS) — Hosted by CIESIN at Columbia

DATA MAPS THEMES RESOURCES SOCIAL MEDIA ABOUT HELP

Global Reservoir and Dam (GRanD), v1 Follow Us: ® E1E) ¢ | share: @0

Collection Overview Dams, v1.01 (2011)

Methods
Set Overview | | Data Download | | Maps | | Map Services | | Metadata

Data Sets

Purpose:
| Dams,v1.01 2011)

To provide a
© Show AlL ) provide

geographically explicit and reliable database

of dams for the scientific community

R @iy Abstract

Map Services The Global Reservoir and Dam Database, Version 1,

Citations Revision 01 (v1.01) contains 6,862 records of reservoirs

and their associated dams with a cumulative storage

Project Website lof1

capacity of 6,197 cubic km. The dams were geospatially
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Data Collection

For data on sectarian divisions, a relatively reliable global source is the “Ethnic
Power Relations” (geoEPR) dataset — we used this in Problem Set 0

% Downloads » Dams,v1.0' % @ ethnic settlements geojs X

< 2> C QO & https://duckduckgo.com Fab& n tstgeojson’ ¥ Q inicsettlements geojson -

® ethnic settlements geojson Q Help Spread DuckDuckGol ¥
Al EBimages D videos News @ Maps ® Shopping 95 Settings
Alltegions v Safe search: moderate ¥  Anytime ¥

m https:/Jicrethz.ch > data > epr > geoepr

ETH - International Conflict Research - GeoEPR 2021

The GeoEPI H Vlersion 2.0 dataset is based on EPR-ETH Version 2.0 and codes the settlement
patterns of politically relevant ethnic groups in independent states. Geo-referencing Ethnic Power
Relations (GeoEPR) v1.0

@ nttps://gis.stackexchange.com > questions > 18249 » source-for-geojson-data-for-the-us
Source for GeoJSON data for the US - Geographic Information Syste...
the API shows US Boundaries (GeoJson) by zipcode.city, and state. you should use the AP
programatically to handle large results. the image is query by state (DC).gives you all zipcodes in DC.
This uses TIGER2013, a n query for muitiple counties,cities,states zipcodes for aggregate GeoJso.

https://github.com » yurukov » Bulgaria-geocoding

Geocoding resources for Bulgaria - GitHub

settiements.geojson. This is a simplified version of the territorial separation of Bulgaria among the
grounds of settiements. While some settiements don't have assigned grounds, they reside inside the
grounds of other settlements. In such cases they would be listed in the "contains" array property. The.
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Data Collection

Specifically, we will download the GeoEPR-2021.geojson file, which contains
polygons for each ethno-religious group (icr.ethz.ch/data/epr/geoepr)

% Downloads » Dams,v1.0' X e ETH- International Conf
< > C O 8 htt r.ethz.ch/ [epr/ Q_ 1nic settlements geojson

EIMzUrich YT corizd]

Department of Humanities, Social and Political Sciences | Center for Comparative and International Studies

International Conflict Research

+Home +People +Research «Teaching «Publications

GeoEPR - Geo-referencing Ethnic Power Relations

The GeoEPR 2021 dataset geo-codes all politically relevant ethnic groups from the EPR-Core 2021 dataset. GRoEPR assignes every
politically relevant group one of six settlement patterns and, if possible, provides polygons describing their location on a digital map.

Data

Descriptive (non-spatial) information on ethnic group's settlement patterns from the GeoEPR 2021 dataset is available in research-ready
country-year and group-year format from the GROW<® Research Front-End data portal.

‘You may also download the latest version (2021, released on June 8, 2021) of the complete GeoEPR dataset directly

Shapefile format (Zip archive)
CSV format with WKT geometries, UTF-8 charset: GeoEPR-2!
Tab-delimited format with WKT geometries, UTF-8 charset: GeoE:

£ =nn o follo s, " run
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https://icr.ethz.ch/data/epr/geoepr/

Data Collection

Here is the full list of data sources and links:

Category Type Format Data source
ISIS violence Table (non-geo) .CSV UCDP GED
Administrative units ~ Vector (polygons) .geojson GADM
Roads Vector (polylines)  .shp DIVA-GIS
Population Raster .tif CIESIN
Cropland Raster .tif CIESIN
Dams Vector (points) .shp CIESIN

Sectarian divisions Vector (polygons) .geojson ETH-Zurich

These are all in the WT01.zip file posted on Canvas.
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https://ucdp.uu.se/downloads/index.html#ged_global
https://gadm.org
http://www.diva-gis.org/gData
https://sedac.ciesin.columbia.edu/data/set/gpw-v4-population-count-rev11/data-download
https://sedac.ciesin.columbia.edu/data/set/aglands-croplands-2000/data-download
https://sedac.ciesin.columbia.edu/data/set/grand-v1-dams-rev01/data-download
https://icr.ethz.ch/data/epr/geoepr

Data
Pre-processing

Pre-processing
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Pre-processing

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

New from Template
Open...
Open From
| OpenRecent
Close

*Untitled Project

ctrlso = *

Crlss

Properties.
| snapping Options.
Import/Export
New Print Layout.
New Report.
Layout Manager.
Layouts
Models
Exit QGIs

Ctrlsshiftsp

Ctrlsp

ctrlsQ

1 legend entry removed. Coordinate 6091189 |9 Scale 1:84388984 ~

& Magnifier| 100%

Rotation

00"

2| ' Render

# Unknown CRS

@




Data
Pre-processing

Load administrative boundaries (Layer — Add Layer — Add Vector Layer).
For Iraq: gadm41_TRQ_2.json file in Data/GADM folder.

Data Source Manager — Vector S =

~ Source Type

! File Directory Database Protocol: HTTP(S), cloud, etc. OGC API

Encoding Automatic v
e Source
@- Point
#* Cloud Vector Dataset(s) ﬁe/zhukov/Dropbox/HKS/Teaching/APlBW/Froblemsets/WTm,‘Data [GADM/gadm41_IRQ_2.json| |
=« Delimited
¥ Options

Consult GeoJSON driver help page for detailed explanations on options
FLATTEN_NESTED_ATTRIBUTES <Default> h

f P NESTED_ATTRIBUTE_SEPARATOR
. SpatialLite

w FEATURE_SERVER_PAGING <Default> -
'1 . PostgresQl
ARRAY_AS STRING <Default> M
W MssQL
* Server DATE_AS_STRING <Default> v
iwa Virtual
@ Help @add QClose
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Data
Pre-process

For Syria: gadm41_SYR_2. json file in Data/GADM folder.

Data Source Manager — Vector

= Source Type
Vg Vector o File Directory Database Protocol: HTTP(S), cloud, etc. OGC API
w'g Raster Encoding Automatic -
A% Mesh
el Source
@~ Point

#* Cloud Vector Dataset(s) ‘e/zhukov/Dropboxj’HKS;’Teaching/‘APIZS‘I,’FroblemSets/WTm/Data (GADM/gadm41_SYR_2.json| |
= Delimited
w Options

Consult GeoJSON driver help page for detailed explanations on options
FLATTEN_NESTED_ATTRIBUTES <Default> >

o e NESTED_ATTRIBUTE_SEPARATOR
I:, SpatiaLite = =

w FEATURE_SERVER_PAGING <Default> M
'1 . PostgreSQl

ARRAY_AS_STRING <Default> >
W MssQL
© % Server DATE_AS_STRING <Default> -
iWa Virtual
I¥ Layer

@ Help Qadd Qclose
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Collection

Pre-processing

The two sets of district boundaries should be visible in the project window.
Let's merge them into a single layer, with districts for both countries.

*wt01 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
NEERRY OeLLLHAPKL e} LUOR -8 -0 QEKZE -
LR ALY =4 gE - R AL 1
9
Layers @® Q
A R

[ [ gadm41_SYR 2

v [] gadma1_IrRQ_2

2| v/Render @EPsGa3e @
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Data
Pre-processing

Open the Merge Vector Layers tool (Vector — Data Management Tool —
Merge Vector Layers).

wt01 — QGIS

Project Edit View Layer Settings Plugins [[J2%] Raster Database Web Mesh Progessing Help

DEBRRE [(F » 4 corcesnrts g QO H-& G- 5 QE#ZH =
Geometry Tools » -
BQV.ZBED Analysis Tools , “Q qa - R AL 2]

Research Tools » -
- Create Spatial Index...
Lavers . o Join Attributes by Location...
PR XN

v [] gadma1_IRQ_2

Coordinate| 37.56°,41.96" | ¥ Scale[1:3604214 |~ | @ Magnifier| 100% </ Rotation |0.0° </ v/ Render @EPSGa326 @
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Pre-processing

Click on the [...] box next to Input layers

wt01— QGIS - 0o
Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Progessing Help
. e oF =
D B O 2072 Merge Vector Layers M = -
QV. A RBW
\Qb‘ & Parameters | Log Merge vector layers 0
Input layers

Destination CRS [optional]

Merged

v/ Open output file after running algorithm

v

0%

@Help Advanced -|| Runas Batch Process... ©close |[ @Run

Coordinate| 37.56",41.96° |5 Scale| 13604214

~T"@ Magnifer] 100% =T Rotation 100° 3|V Render @epscans @




Pre-processing

Check the boxes next to gadm41_IRQ_2 and gadm41_SYR_2. Click OK.

wt01— QGIS - 0o
Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Progessing Help
. e oF =
0 DR UL L Merge Vector Layers MR- = -
@ V. 7 B0 .
\Q 9 / & Parameters | Log Merge vector layers 0

4 Input layers

v//gadm41_IRQ 2 [EPSG:4326]
V! gadm41_SYR_2 [EPSG:4326]

Select All

Clear Selection
Toggle Selection
Add File(s)

Add Directory...

v

0%

@tHelp || Advanced -|| RunasBatch Process... Oclose |[ @run |

Coordinate| 37.56-, 4196 | %5 Scale| 13604214 |~ | @ Magnifier| 100% =T Rotation 0.0° 2| ViRender @Epscans @




Pre-processing

Click on the [...] box next to Merged. Find a location in which to save the
output, and name the file admin.geojson. Click Run

WEO1 — QGIS - o X
Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Progessing Help
Y n s [ @, oF =
0 2@ O el Merge Vector Layers M = -
@\ 2 vl ‘
‘Qr" / & g Parameters | Log Merge vector layers 0
Input layers
Layers B®
« 2 Destination CRS [optional]
imd1 Project CRS: EPSG:4326 - WGS 84 -
v [] gadma1_IRQ_2
Merged
ling/API231/Problemsets/wT01/Output AT TR
! Open output file after running algorithm
.
=3
0%
@Help || Advanced -|| RunasBatch Process... Oclose || @run |
Coordinate| 376", 4156 | Scale| 13604214 |~ | @ Magnifier| 100% [ Rotation [00° 2|V Render @epscazze @
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Data
Pre-processing

The merged layer should appear in the main project window.

*wto1
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Prog Help
IEBRERX U*2LRIPra i laeatliOR - -&- b RE ¥ IE
AV AREBR / / U= R B

9 re

W gadma41_syr_2
B gadm41_irQ_2

ype to locate (Ctrl+K) Coordinate| 37.37°,35.85° |® Scale | 1:3604214 |~ | @ Magnifier 100% 2 Rotation |00° LV Render @®EPSG4326 @
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Pre-processing

You can remove the gadm41_IRQ_2 and gadm41_SYR_2 layers from the project
(Right-click on layer(s) in Layers menu — Remove Layer...)

wt

Qs

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

DEBRRY QL2LAIPHLALLESLIOR K-&-

RV ZwmEBER / =4 @
9

Layers ®

©2 show in Overview
show Feature Count
a1 Show Labels
Copy Layer
Rename Layer
L Duplicate Layer
W Remove Layer...
Move to Top
Move to Bottom
Check and Allits Parents
Group Selected

* Open Attribute Table
/ Toggle Editing

Filter...

Change Data Source....

Set Layer Scale Visibility...

Layer CRS »
Export >
Add Layer Notes...

Properties...

Coordinate| 37.37°,35.85° | ¥ Scale[1:3604214 |~ | @ Magnifier| 100% 2| Rotation |0.0° </ v/ Render @EPSGa326 @
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Collection

Pre-processing

To conserve memory, it's good practice to remove data objects were are not actively
using

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

DEBRRY ONPLLRAPP R e tlNOR K-&§- -0 QE¥IBE-&

LL ALY / @ Q HE - R AL
K) \ (e 4

Layers
vaeT [ 2
M admin
'gadm41_SYR_2
gadm41_IRQ 2

Remove layers and groups X

a Remove 2 legend entries?

Ocancel || @ok |

[ @ Type to locate (ctrl+k) | Coordinate| 34.15°,35.47° | ¥ Scale 13604214 |~ | @ Magnifier| 100% |2/ Rotation [00° [s] v Render @ epscazzs @
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Data

Pre-processing

Load roads data (Layer — Add Layer — Add Vector Layer).
Try opening two datasets at the same time: IRQ_roads.shp and
SYR_roads.shp files in Data/Roads

Cancel

D Recent

£} Home

[@ Documents
3 Downloads
11 Music

(& Pictures

8 Videos

B3 API231_Labs

£ Dropbox

+ Other Locations

< (i zhukov

B 1rRQ rds.zip
B IRQ_roads.dbf
B 1RQ roads.prj
W IRQ roads.shp
B 1RQ roads.shx
SYR rds.zip
B SYR roads.dbf
B SYR roads.prj
W SYR roads.shp
B SYR_roads.shx

Dropbox

HKS

Open OGR Supported Vector Dataset(s)

Teaching  API231

Yuri M. Zhukov

ProblemSets  WTO1 Data  Roads

291.2kB  Archive

1.0MB  Document

145 bytes ESRI coordinate reference system
427.2kB  ESRI shape file

143kB  ESRIshape file

153.8kB  Archive

607.5kB  Document

145 bytes ESRI coordinate reference system
231.1kB  ESRIshape file

8.5kB ESRI shape file

All files

API-231 / GIS-PubPol / 17
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Yesterday
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Pre-processing

Paths to both files should appear in the Source box. Click Add

D
LL A Y%

Layers e®
AW T 7T »
v [l admin

Project Edit View Layer Settings Plu

IR IES

“ Source Type

V; vector

o File

%, Raster iy Automatic ®
2% Mesh
Source
@ Point
* cloud Vector Dataset(s) Teaching/API231 To1/D. _roads.shp” @
, Delimited
v options
Consult ESRI Shapefile driver help page for detailed on options

*wt01— OGIS

Data Source Manager — Vector

Directory () Database ( Protocol: HTTP(S), cloud, etc. () OGCAPI

ENCODING

@relp

2legend entries removed.

DBF_DATE_LAST_UPDATE

ADJUST_TYPE <Default> -
ADJUST_GEOM_TYPE | <Default> -
AUTO_REPACK <Default>

DBF_EOF_CHAR <Default>

©Add | Oclose
[Add selected layers to map

Coordinate| 36.43°,50.44° | Scale[1:3604214 |~ | @ Magnifier| 100% 2| Rotation 0.0° 2| VI Render @EPSGa32e @

M. Zhukov



Data
Pre-processing

Let's repeat the Merge Vector Layers procedure for these two layers (Vector —
Data Management Tool — Merge Vector Layers).

0 TR 8 [0 @ @ 4 GeoprocessingTools , (WL q- & NS E =
Geometry Tools »
ROV Z B / Analysis Tools , = @ L 2]
Research Tools » a &
Create Spatial Index... '
Join Attributes by Location...
Reproject Layer...
Split Vector Layer...
2 legend entries removed. Coordinate| 37.59°,39° |® Scale|1:3604214  ~ | @ Magnifier| 100% | Rotation |0.0° +| V/Render @EPscaze @R
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Pre-processing

This time, perform the merge on the IRQ_roads and SYR_roads layers

*wt01 — QGIS

Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Progessing Help
. e oF =
0 DR UL L Merge Vector Layers Ml = -
QV.Z BN )
\Qb‘ / e Parameters | Log Merge vector layers 0
4| Input layers
admin [EPSG:4326]
v! IRQ_roads [EPSG:4326]
Select All

Layers
VI SYR_roads [EPSG:4326]
Clear Selection

Toggle Selection

RQ_roads
Add File(s)

W admin

Add Directory...

0%
@Help || Advanced Run as Batch Process... Oclose |[ @run |
2legend entries removed. Coordinate] 3755",35° W5 Scale 13604214 |~ | @ Magnifier| 100% =T Rotation 100° 3|V Render @epscans @




Pre-processing

Save the output file as roads.geojson

*Wt01 — QGIS -}
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
v s [dM] & oF =
D B O 202 Merge Vector Layers Ml = -
CAAVA ] vl ‘
\Qb‘ e Parameters | Log Merge vector layers 0
Input layers
Layers
v & ¢ Destination CRS [optional]
Project CRS: EPSG:4326 - WGS 84 -
RQ_roads
W admin 1| | Merged
hing/AP1231/Problemsets/wT01/Output/TETERTIIETN]
v/ Open output file after running algorithm
0%
@tHelp || Advanced -|| RunasBatch Process... Oclose |[ @run |
2legend entries removed. Coordinate| 35.45" 4816 | Scale| 13604214 |~ | @ Magnifier| 100% [ Rotation 100° | ViRender @epscazs @




Data
Pre-processing

As before, you can remove the two country-specific roads layers (we no longer need
them)

*wt01 — QGIS - =] x
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DoBRRY OPLLAPP R/ e tNOR HN-&- -0 QEFXIBE =
LL VALY 1R “qqa - R AL
K) r ¥
Layers EE]
ARG BA » e
_ NI 3
— TR
LI
IRQ_roads ’v
v [l admin
s
% N _
\ R R
"‘\}f% < “‘\‘
. gy
oA AT
= ")v'“‘
’P'\. <5 S
pe to locate (Ctrl+K 2legend entries removed. Coordinate | 30.53°,39.32° |® Scale|1:3604214 |~ | @ Magnifier| 100% 2 Rotation | 00° IV Render @EPSG4326 @
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Data
Pre-processing

Let's calculate each district’s road density with the Sum Line Lengths tool
(Vector — Analysis — Sum Line Lengths)

‘wto1 — QGIS
Project Edit
0 R W D @ GeoprocessingTools | oo [ 0] () £% I3 =-9
Geometry Tools »
BV ZWEBR 4 Analysis Tools B = count Points in Polygon... » ) £~
Research Tools »| 3 Line Intersections...
Data Management Tools  »| %3 Mean Coordinate(s)...
Layers @8
v @BwT 1 »
v roads
v [l admin
#, List Unique Value:
v/
N
7N
N AN
A l{‘\ﬁt‘ \\r
=
(/'(
pe to locate (Ctrl+K Coordinate | 37.55°,35.59° |® Scale | 1:3604214 |~ | @ Magnifier| 100% 2 Rotation | 00° IV Render @EPSG4326 @
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Set Polygons = admin, Lines = roads, Line length field name = roads_m,

Pre-processing

Lines count field name = roads_ct. Save as admin_2.geojson

Project

D

Layers

v roads
v M admin

o [ 8¢

R@QV.ZwmEBEQ

o N
WP

v,
ol
=

N
"<
S
N
7

3]

A7
s
b

@
R
‘k«t“

o
D4
\V4

IR
Bes Vs
o "\}&,
%
SN

»
oY

A D

wt

Qais

it View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

Sum Line Lengths

Parameters

Log
Polygons
admin [EPSG:4326] -

Lines

roads [EPSG:4326] -

Lines length field name

roads_m

Lines count field name

roads_ct

Line length
9/API231/ProblemsSets/WT01/Output/admin_2.geojson

V! Open output file after running algorithm

) X [

© A [

0%
@Help || Advanced -|| RunasBatch Process... Oclose || @run |
Coordinate] 37557,3555" |%5 Scale| 13604214 |~ | @ Magnifier| 100% =T Rotation 100° |V Render @epscars @
Yuri M. Zhukov
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Pre-processing

Open the attribute table for admin_2. The roads_m and roads_ct variables
should be in the table. Let's convert from meters to kilometers

*wt01 — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
y o [, ¥ 0 Q
DoERRY QeLLRPL sd L

R@QV.ZwmEBEQ /

Layers

admin_2 — Features Total: 162, Filtered: 162, Selected: 0

-] 2 57 ESF ¥ = @6

GID_0 COUNTRY GID_1 NAME 1  NLNAME 1 NAME2 VARNAME 2 NLNAME2 TYPE2  ENGTYPE_2 cc2 HASC_ 2 roads_m roads ct  *
1 RQ Iraq IRQ.1_1 AlAnbar  NA AbuGhraib  NA NA Kaza District NA NA 30609.245. 4
2 RQ Iraq IRQ.1_1 Al-Anbar  NA Alfallujah  NA NA Kaza District NA NA 442953.53... 32
3 RQ Iraq IRQ.1_1 AlAnbar  NA AlHaditha  NA NA Kaza District NA NA 467070.83... 28
4 RQ Iraq IRQ1_1 AlAnbar  NA AlQa'im NA NA Kaza District NA NA 829838.41... 58
5 RQ Iraq IRQ.1_1 Al-Anbar  NA Anah NA NA Kaza District NA NA 672673.22... 35
6 RQ Iraq IRQ.1_1 AlAnbar  NA ARamadi  NA NA Kaza District NA NA 473997.95... @
7 RQ Iraq IRQ.1_1 AlAnbar  NA ArRutbah  NA NA Kaza District NA NA 4789485.8... 223
8 RQ Iraq IRQ.1_1 Al-Anbar  NA Hit NA NA Kaza District NA NA 501817.19... 33
o RQ Iraq IRQ.1_1 AlAnbar  NA Kadhimiya  NA NA Kaza District NA NA 29622.211... 2/~

Show All Features _

Coordinate| 37.59°,38.27° | ¥ Scale[1:3604214 |~ | @ Magnifier| 100% 2| Rotation |0.0° 2|V Render @epscasze @

Yuri M. Zhukov



Pre-processing

Open Field Calculator for admin_2. Create new field, roads_km, of type
Decimal number (real). For the Expression, write roads_m/1000. The
Output preview should show a number with decimals. Click 0K

*Wt01 — QGIS

t View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

Project

EIR N admin_2 — Field Calculator x B
LAY [ 2]
V. Create a new field Update existing fleld

Layers EE Create virtual field
Output field name | roads_km

Output fieldtype | 22 Decimal number (real)  ~

/ () |
G5k CounTRY | | Outputfieldlength 10 |2 precision 3 B BT osm roadsictaml=
RQ Iraq IR{ | Expression | Function Editor | | 30609.245... 4
RQ Iraq R 0 442953.53... 32
RQ Iraq R 1609 feature - | | asr07083.. 28
RQ Iraq IR .9:""‘“‘7 829838.41... 58
RQ Iraq IR row_number 672673.22... 35
o » Aggregates r
RQ Iraq IR » Arrays 473997.95... 41
o » Color r
RQ Iraq 1R » Conditionals | | arsoasss.. 223
» Conversions
RQ Iraq B - D e + Dataplotiy 501817.19... 33
Ira > Date and Time 29622.211... 2/~
RQ < Feature | Al-Anbar - DN »

Files and Paths S

Preview: 442.9535316596873

Show All Features

You are editing information on this layer but the layer is currently not in edit mode. If you click OK, edit mode will
automatically be turned on.

@Help Ocancel || @ok |
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Pre-processing

The resulting roads_kn field should be visible in the attribute table

*wt01 — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DB O
LAY 1 R A

D QR DD D™ ( 2 ap @
2O 2S R A FRR 9

N o) Q " (0 e
»a 3045 sa e O

/|28 3 & 5 VESL R @ = | @ @
< GID_2 ~|=[&][ee - || Update All

COUNTRY GID_1 NAME 1  NLNAME 1 NAME2 VARNAME 2 NLNAME2 TYPE2  ENGTYPE2  CC2 HASC 2 roads m  roadsct  roads km *
1 raq 1RQ1_1 AbAnbar  NA AbuGhraib  NA NA Kaza District NA NA 30609.245... 4 30.609
2 raq 1RQ.1_1 AlAnbar  NA AlFallah — NA NA Kaza District NA NA 442953.53... 32 442.954
3 raq IRQ1_1 AlAnbar  NA AlHaditha  NA NA Kaza District NA NA 467070.83... 28 467.071
4 raq 1RQ1_1 AlAnbar  NA AlQa'im NA NA Kaza District NA NA 829838.41... 58 829.838
5 raq 1RQ1_1 AlAnbar  NA Anah NA NA Kaza District NA NA 672673.22... 35 672.673
6 raq 1RQ.1_1 AbAnbar  NA ArRamadi  NA NA Kaza District NA NA 473997.95... 41 473.998
7 raq 1RQ1_1 AlAnbar  NA ArRutbah  NA NA Kaza District NA NA 4789485.8... 223 4789.486
8 raq 1RQ.1_1 AlAnbar  NA Hit NA NA Kaza District NA NA 501817.19... 33 501.817 -

Show All Features

> lo Coordinate| 31.64°,48.45° | ¥ Scale[1:3604214 |~ | @ Magnifier| 100% 2| Rotation |0.0° 2| VI Render @EPSGa32e @
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Data
Pre-processing

If we plot this variable, we can see its main limitations: smaller districts have less
road length, so this becomes a proxy for district size. Let's create a road density
measure that takes into account district size

*wto1 — Qals 50 @
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

N = = D> © T D [ Q D A~ 3 =

0 BRE® OeLpL NP sd LPUOR K-8 -5 QEH¥IE @ o &-
RV ZAREBB 4 IR~ B QL RE| R B 2]
G.mmeBRS > @ >

Layers o®

g ® V&~ F »

v — roads

% admin_2
v[]2-83
vi[]e3-149
v/ 149-238
v/l 238-414
v Ml 41a-4789
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Back in the Field Calculator, create a new field called area_km2 of type
Decimal number (real). For Expression, write $area/1000000

Project Edi

Layer Setti

RQV. /2 mE
222029

Layers 8% | |
YA®RTE-BR »
v~ roads
#* admin_2
vi[]2-83
v [ 83-149
v/ [l 149-238
v [l 238-414
v/ Il 414-4789

. Click 0K

s Plugins Vector

V| Create a new field
Create virtual field

Output field name  area_km2

aster Database Wi

DEBRR (2L RlPRs 2,056 LIOR

Update existing field

Output field type | 12 Decimal number (real) -

Output field length 10 |2/ Precision |3 &

Expression | Function Editor

=LA
Feature Al-Anbar
Preview: 4975.174422396661

@Help

feature
geometry
id

row_number
Aggregates

9
2
5

Conditionals
» Conversions
DataPlotly
Date and Time
Fields and Values
Files and Paths
» Fuzzy Matching
General
Geometry
» Map Layers

s

Yuri M. Zhukov

Ocancel || @
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Data Collection

Analysis Pre-processing

Open the Field Calculator again. Create a new field called road_density of
type Decimal number (real). For Expression, write roads_km/area_km?2

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
y =) o
DEBRRY Q2P P R..BablO Bl ©
(! @ ‘\/; ﬁ ﬁ g[i admin_2 — Field Calculator
e @ | | V Createanew field Update existing fleld r
RO T E&G-H A > Create virtual field
V. roads Output field name  road_density
Output field type | *-2 Decimal number (real)  ~
vI[]83-149 Output field length | 10 | Precision 3 B
v/ [l 149-238
v [l 238-414 Expression | Function Editor
v/ [l 413-4a789 .
Feature <
geometry
id
row_number
» Aggregates
» Arrays
» Color
» Conditionals
» Conversions
» DataPlotly
» Date and Time
» Fields and Values
_ T A » Files and Paths
= €D e » Fuzzy Matching
Feature |Al-Anbar - DK g:g;-‘“’:{,y
Preview: 0.08903286598619466 » Map Layers -
@Help Ocancel || @ok |
[ @ Type to locate (ctrl+k) Coordinate| 37.49°,46.74° |9 Scale|1:3604214 |~ | @ Magnifier| 100% |2/ Rotation [00° [+ v Render @epscuzzs @
Yuri M. Zhukov API-231 / GIS-PubPol / 17




Pre-processing

Check to make sure road_density is added to attribute table

*wto1 — Qais
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
v os [ g, o B0
Ha O PP HEPE /e
WE?D 278

o

< GID_2 ~J=[€][me - | update All
NAME1  NLNAME1 NAME2 VARNAME2 NLNAME2 TYPE2  ENGTYPE2  CC.2 HASC2  roadsm | roadsct  roads km  areakm2 road_density

1 Al-Anbar NA AbuGhraib NA NA Kaza District NA NA 30609.245.. 4 30.609 411.653 0.074

2 Al-Anbar NA Alrallujah NA NA Kaza District NA NA 442953.53.. 32 442,954 4975.174 0.089

3 Al-Anbar NA AlHaditha NA NA Kaza District NA NA 467070.83. 28 467.071 4517.457 0.103

4 Al-Anbar NA AlQa'im NA NA Kaza District NA NA 829838.41... 58 829.838 8378.068 0.099

5 Al-Anbar NA Anah NA NA Kaza District NA NA 672673.22.. 35 672.673 9891.892 0.068

6 Al-Anbar NA ArRamadi NA NA Kaza District NA NA 473997.95. Eal 473.998 6803.200 0.07

7 Al-Anbar NA ArRutbah NA NA Kaza District NA NA 4789485.8.. 223 4789.486 92452.662 0.052

8 Al-Anbar NA Hit NA NA Kaza District NA NA 501817.19... 33 501.817 6824.326 0.074 ~

Show All Features

Toggles the editing state of the current layer  Coordinate| 35.96%,35.5° | Scale 1:3604214 ~ | @@ Magnifier 100% < Rotation 00° LV Render @®EPSG4326 @
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Data
Pre-processing

If we plot this variable, we see the opposite pattern from before (smaller, urban
districts have higher road density)

*wt01 — QGIS - o x
Project Edit View Layer Settings Plugins Vectgr Raster Database Web Mesh Progessing Help
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Data
Pre-processing

Save the edits you just made to the admin_2 layer (right click — Save Layer
Edits)

wt01 — QGIS - o x
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
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Data
Pre-processing

Load population raster (Layer — Add Layer — Add Raster Layer).\ Open the
gpw_v4_population_count_revil_2010_15_min.tif file in Data/GPW folder.

Data Source Manager — Raster - 0

~ Source Type

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

Source

<1
2§ Mesh

. Raster dataset(s) khing,/APlBﬂ/‘ProblemSets;’WTm/Data (GPW)
@ Point
# Cloud

=« Delimited

w Options
Consult GTiff driver help page for detailed explanations on options
NUM_THREADS
GEOTIFF_KEYS_FLAVOR | <Default> -

f i GEOREF_SOURCES
. SpatialLite

w SPARSE_OK <Default> -
. PostgresQl
W MssQL
#* server
iwa Virtual
@ Help @add QClose

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



Data
Pre-processing

The (global) population layer should now be visible. Let's extract a subset of just
the part of this layer that overlaps with Syria and Iraq.
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Pre-processing

Open the Clip Raster by Extent tool (Raster — Extension — Clip Raster
by Extent)

*wt01 — QGIS
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Pre-processing

Set Input layer = gpw_v4_population_count_revil_2010_15_min. Click the

[...]

button next to Clipping extent — Calculate from Layer — admin_2

Project

*wt01 — QGIS

Clip Raster by Extent
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-V ;ng Assign a specified nodata value to output bands [optional] Calculate from Layout Map »| ¥ gpw_v4_population_count_revi1_2010_15_min
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Draw on Map Canvas
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0%
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Data

Pre-processi

Save the file as pop.tif. Accept defaults for all other parameters, and click Run

*wto QGIs =]
Project = =
L Clip Raster by Extent
@ @ Parameters | Log
Input layer =
I gpw_v4_population_count_rev11_2010_15_min [EPSG:4326] ~
Layers I
- Clipping extent
7| |135.716300000,48.568600000,29.058600000,37.378000000 [EPSG:4326] |~
r
v [ a{ ||| Override the projection for the output file
- g’s Assign a specified nodata value to output bands [optional]
an
g || Notset F
» Advanced Parameters
Clipped (extent)
0| | [/home/zhukov/Dropbox/HKs/Teaching/API231/Problemsets/WT01/Output/pop.tif
V| Open output file after running algorithm
GDAL/OGR console call -
0%
@Help || Advanced -/ RunasBatch Process. ©close
1legend entry removed. Coordinate| 32.61°,42.39° |® Scale|1:3604214 |~ | @ Magnifier| 100% 2| Rotation 0.0° LV Render @®EPSG4326 @
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Data
Pre-processing

A new layer called pop should appear. You can remove the original, global

gpw_vé4. .. layer
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Data
Pre-processing

Let's calculate the population size of each district. Open the Processing
Toolbox and open the Zonal statistics tool in the Raster Analysis menu

*wt01 — QGIS 5 0@
View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
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Data
Pre-processi

In the Zonal Statistics tool, set Input layer=admin_2, Raster layer=pop,
and Output column prefix=pop_.
Click the [...] button next to Statistics to calculate

*Wt01 — QGIS o

Project

Zonal Statistics

@ | | Peremeters | Log Zonal statistics
Input layer
admin_2 [EPSG:4326] - 9

Processing Toolbox 58|
o

Layers
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Ban
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Zonal histogram
@ GRASS
~ Raster (r*)
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Band 1 (Gray) -

I

Output column prefix

[popL. J
Statistics to calculate

Zonal Statistics Statistics to calculate
-|Python identifier: ‘STATISTICS

0%

o

@Help Advanced | RunasBatch Process... Dclose ©Run
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Pre-processing

Check the box next to Sum. Leave all others un-checked. Click OK
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Pre-processing

Save the zonal statistics output as admin_3.geojson. Click Run
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Pre-processing

This should have generated a new layer, admin_3, with a new field, pop_sum (check
the layer’s attribute table)

*wt01 — QGIS
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Data
Pre-processing

Load cropland raster (Layer — Add Layer — Add Raster Layer).
Open the cropland.tif file in Data/Cropland folder.

Data Source Manager — Raster - 0

~ Source Type

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

Source

Raster dataset(s) |/home/zhukov/Dropbox/HKS/Teaching/APlZB1/Problem55ts/WT01,’Data [Cropland/cropland. tif] |

Point

{ )
# Cloud
w Options

=« Delimited

Consult GTiff driver help page for detailed explanations on options
NUM_THREADS

GEOTIFF_KEYS_FLAVOR | <Default> -

f i GEOREF_SOURCES
. SpatialLite

w SPARSE_OK <Default> -
. PostgresQl
W MssQL
#* server
iwa Virtual
@ Help @add QClose
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Data
Pre-processing

The (global) crops layer should now be visible. Let's extract a subset of it, as we
just did for population

*wt01 — QGIS - 0 x
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Pre-processing

Open the Clip Raster by Extent tool (Raster — Extension — Clip Raster
by Extent). Set Input layer = cropland. Click the [...] button next to
Clipping extent — Calculate from Layer — admin_3

*wt01 — QGIS

Project a a
= Clip Raster by Extent.
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GDAL/OGR console call
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Pre-processing

Input layer

¥ cropland [EPSG:4326]
clipping extent

35.716300000,48.568600000,29.058600000,37.378000000 [EPSG:4326]

Override the projection for the output file

Assign a specified nodata value to output bands [optional]

Not set

» Advanced Parameters
Clipped (extent)
/home/zhukov/Dropbox/HKs/Teaching/API231/Problemsets/WT01/Output/crops.tif

v/ Open output file after running algorithm
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Data
Pre-processing

Make sure everything looks right. Remove the original, global cropland layer

*wto1— QGIS - o x
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Data
Pre-processing

Let's calculate crop cultivation in each district. Open the Zonal statistics
tool in Processing Toolbox. Set Input layer=admin_3, Raster
layer=crops, and Output column prefix=crops_.

Click the [...] button next to Statistics to calculate
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Pre-processing

Check the box next to Mean. Leave all others un-checked. Click OK, then Run on
the next screen
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Pre-processing

Save the output to a file called admin_4.geojson

*wt01 — QGIS
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Pre-processing

This should have generated a new field, crops_mean in the new admin_4 layer
(check the layer's attribute table)

*wt01 — QGIS
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1 AbuGhraib NA NA Kaza District NA NA 30609.245... 4 30.609 411.653 0.074 188651.46... 0
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Data
Pre-processing

Load hydroelectric dam locations (Layer — Add Layer — Add Vector Layer).
Open the GRanD_dams_v1_1.shp file in Data/Dams folder.

Data Source Manager | Vector S =

~ Source Type

! File Directory Database Protocol: HTTP(S), cloud, etc. OGC API

Encoding Automatic v
e Source
@- Point
#* Cloud Vector Dataset(s) }:’_hukov/Dropbox/HKS/Teaching/APlZM/FroblemsetsMTm,‘Data [Dams/GRanD_dams v1_1.shp |
=« Delimited
¥ Options

Consult ESRI Shapefile driver help page for detailed explanations on options
ENCODING

f L DBF_DATE_LAST UPDATE
. SpatialLite

& ADJUST TYPE <Default> -
'1 . PostgresQl
ADJUST_GEOM_TYPE <Default> -
Y. MsSQL
#* Server AUTO_REPACK <Default> -
wa Virtual DBF_EOF_CHAR <Default> .
@ Help @add QClose
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Data
Pre-processi

The dam locations should appear on the project window. Rename it from
GRanD_dams_v1_1 to dams
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Data
Pre-processing

Let's calculate the number of dams per district. Open the Count Points in
Polygon tool (Vector — Analysis Tools — Count Points in Polygon)

*wt01 — QGIS
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Pre-processing

Select Polygons = admin_4, Points = dams. Name the count field dams, and
save the output file as admin_5.geojson. Click Run
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~ oy 0s [ g, o " ) D
SRR UL HPPD " A tOR "B 5 E-m-
BQV.ZUBED / g e > @ AL B
Count Points in Polygon x
Layers B® . - Processing Toolbox
o & TE-RR > g @ | Parameters | Log Count points in o \
® " | roygons * polygon zonalstat
v Bl admin_4 } admin_4 [EPSG:4326] -] 6 X[ | | mhisalgorith > O Recently used
» ¥ crops ) a polyg: ~ @ Raster analysis
» # cropland nber Raster layer zonal statistics
- roads et firstne Zonal histogram
» (1% pop - second one % Zonal statistics
dams [EPSG:4326] N ~ ~ @ GRASS

4
L

Settings Plugins Vector Raster Database Web Mesh Progessing Help

*wt01 — QGIS - o

~ Raster (r.*)
tat: l
Weight field [optional] @ rstats.zonal

Class field [optional]

Count field name

1legend entry removed.

dams o
Count
API231/ProblemSets/WT01/Output/admin_5.geojson .
| Open output file after running algorithm
0%
@Help || Advanced Run as Batch Process. Oclose || @run
Coordinate| 33.03°,36.52° | ¥ Scale[1:4037432 |~ | @ Magnifier| 100% </ Rotation |0.0° </ v/ Render @EPSGa326 @

M. Zhukov




Data
Pre-processing

Add the sectarian divisions data to the project, using Add Vector Layer....\
Load the GeoEPR-2021.geojson file in Data/GeoEPR folder

Data Source Manager — Vector S =

~ Source Type

! File Directory Database Protocol: HTTP(S), cloud, etc. OGC API

Encoding Automatic v
e Source
@- Point
#* Cloud Vector Dataset(s) hukoijropbox/HKS/‘Teaching,/APlzm/‘ProblemSets/WTOUData \GeoEPR/Ge0oEPR-2021.geojson |
=« Delimited
¥ Options

Consult GeoJSON driver help page for detailed explanations on options
FLATTEN_NESTED_ATTRIBUTES <Default> h

f P NESTED_ATTRIBUTE_SEPARATOR
. SpatialLite

w FEATURE_SERVER_PAGING <Default> -
'1 . PostgresQl
ARRAY_AS STRING <Default> M
W MssQL
* Server DATE_AS_STRING <Default> v
iwa Virtual
@ Help @add QClose
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Data
Pre-processing

The (global) ethnicity layer should appear in the project window. Let’s calculate
the proportion of each district populated by Sunni Arabs. Let's first extract the
subset that overlaps with our study area.

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

DR U22LAVPrRABe tUOR K-8 -0 QAE¥THEH =-¢
LL ALY 1" J e gE > @ AL
9 L 2

¥ cropland
roads
¥ pop
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Pre-processing

Open the Clip (vector) tool (Vector — Geoprocessing Tools — Clip)

*wt01 — QGIS

Project Edit View Layer Settings Plugins \ZJS%IJ Raster Database Web Mesh Progessing Help
=] 4 EAPEY;  Ceoprocessing Tools

B @ » Geometry Tools
RV AREBR 1/

S @ AL

Analysis Tools
Research Tools
Data Management Tools

# Eliminate Selected Polygons...

¥ cropland
roads
» (1% pop

Q Type to locate (Ctrl+K) 1legend entry removed. Coordinate| 37.5°,36.07° | @ Scale|1:3604214 |~ | @ Magnifier 100% < Rotation |00° *| v Render @EPSG4326 @
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Pre-processing

Set Input layer = GeoEPR, Overlay layer = admin_5. Save the file as
ethnicity.geojson. Click Run

*wt01— QGIS
Edit View Layer Settings plugins Vector Raster Database Web Mesh Progessing Help

N

2 b

Parameters | Log clip

Input layer This algorithm clips a vector layer
GeoEPR-2021 [EPSG:4326] = %, [.]| | using the Features of an additional
) polygon layer. Only the parts of the

features in the Input layer that fall
within the polygons of the Overlay
Overlay layer layer will be added to the resulting

admin_5 [EPSG:4326] - 3 .. layer.

The attributes of the features are

not modified, although properties
Clipped such as area or length of the

e features will be modified by the

3/API231 To1/Output/ L] | clipping operation. IF such
properties are stored as attributes,
those attributes will have to be
manually updated.

v/ Open output file after running algorithm

0%

@Help || Advanced -|| RunasBatch Process... Oclose | @Run

1legend entry removed. Coordinate | 37.56,38.35° |® Scale|1:3604214 |~ | @ Magnifier| 100% 2 Rotation | 00° IV Render @EPSG4326 @
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Pre-processing

Uh oh! Execution failed! The error message says that GeoEPR-2021 contains
“invalid geometries”. How do we fix this?

*wt01 — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DoBRRE O L i oJiclye) (] -G B
LLAAYA Y 1% / = g o @

Layers

This algorithm clips a vector layer
- vessh 3.0 pitvers elease using the features of an additional

Algorithm sltarteld 024-03-21716:08:23 polygon layer. Only the parts of the
:‘lg:trlpt:rzlm‘;l[l:;tartlngm features in the Input layer that fall

"INPUT' : '/home/zhukov/Dropbox/HKS/Teaching/ [avL:f'lvi:rbfuaéjgg)t:[tf‘:iﬁg\l:zl
API231/ProblenSets/WT01/Data/GeoEPR/ yer. ?
GeoEPR-2021.geojson’, 'OUTPUT' : '/home/zhukov/
Dropbox/HKS/Teaching/API231/ProblemSets/WT01/ The attributes of the features are
Output/ethnicity.geojson’, 'OVERLAY' : '/home/ not modified, although properties
zhukov/Dropbox/HKS/Teaching/API231/ProblemSets/ such as area or length of the
WT01/0utput/admin_5.geojson’ } features will be modified by the
clipping operation. If such

v M GeoEPR-2021
@ dams

» O # crops
» ) # cropland

roads
» 0¥ pop

spatial index exists for input layer, performance will be properties are stored as attributes,
severely degraded those attributes will have to be
Feature (1073) from “GeoEPR-2021" has invalid geometry. manually updated,

Please fix the geometry or change the “Invalid features
filtering” option for this input or globally in Processing
settings.

Execution failed after 9.42 seconds

Loading resulting layers
Algorithm ‘clip’ finished

0%

@Help || Advanced -|| RunasBatch Process... ©close @ change Parameters

pe to locate (Ctrl+K; 1legend entry removed. Coordinate| 29.71°,44.81° | @ Scale|1:3604214 |~ | @ Magnifier| 100% 2 Rotation | 00° IV Render @EPSG4326 @

Yuri M. Zhukov



Data
Pre-processi

Many “invalid geometry” problems can be solved with the “zero buffer trick”. Go to
Vector — Geoprocessing Tools — Buffer...

*wt01 — QGIS

Project Edit View Layer Settings Pplugins /S Raster Database Web Mesh Progessing Help
0 RRY O ) Geoprocessing Tools

oy

LLAYAN 1

D OEKITE-m-
R AL
Y ®

Geometry Tools % clip...

Analysis Tools
Research Tools

@ convex Hull...

Difference...
Data Management Tools # Dissolve...

4 Intersection...
© Symmetrical Difference...

BPRLN o s

# Union...

# Eliminate Selected Polygons...

¥ crops
» [ 8 cropland
roads
» O # pop
Q Type to locate (Ctrl+K) 4legend entries removed. Coordinate| 37.5°,37.45° | @ Scale|1:3604214 |~ | @ Magnifier 100% | Rotation |0.0° +| V/Render @EPscaze @R
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Pre-processing

Set Input layer = GeoEPR-2021 and Distance = 0. Keep the defaults for the
other parameters and save the file as geoepr_Obuffer.geojson. Click Run

DeBRRN UL
R@QV.ZwmEBEQ J

b e 2D QE#FIE-=-0

P @ A s- B

Buffer
Layers

Parameters | Log

* Buffer

Input layer =

This algorithm computes a buffer
v I GeoEPR-2021 7 5 3 area for all the features in an input
GeoEPR-2021 [EPSG:4326] - @
@ dams L 1 G L layer, using a fixed or dynamic
» [ 8 crops

distance.

» ) # cropland

; Distance The segments parameter controls
roads A = the number of line segments to use
» O % pop 0.000000 < degrees A\ € to approximate a quarter circle
Segments when creating rounded offsets
B : nd cap style parar
controls how line endin
End cap style

handled in

Round
Join style

Round

offsetting cor

Miter limit The miter limit parameter is only
2.000000 P applic y

tance
Dissolve result the offset curve to use when

eating a mitered join.
» Advanced Parameters 9 !
Buffered
IProblemsets/WT01/Output/geoepr_Obuffer.geojson &

V| Open output file after running algorithm

0%

@ Help Advanced | RunasBatch Process... Dclose QRun

e to locate (Ctrl+K 1legend entry removed. Coordinate| 29.68°,42° |5 Scale 13604214 |~

@ Magnifier | 100% =/ Rotation [0.0° |V Render @epscars @
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Pre-processi

Now let's try the clipping operation again. To save time, go to Processing —
History...

*wt01 — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh [JESHIT Help
e o/ ® - | % Toolbox CtrleAltsT
DeBRR: OesrpApPP . Be #, Model Designer... CrlsAlt+G
LAY History... CrlsAltsH
= Results Viewer CtrleAlteR
7 Edit Features In-Place

Layers CE)
ROV E-RA »

v [ geoepr_obuffer

Coordinate | 37.52°,3566' |85 Scale| 13604214 |~ | @ Magnifier100% |3 Rotation |00°

3|V Render @epscane @

| Q Type to locate (Ctrl+K) 1 legend entry removed.
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Data
Pre-processi

In the Processing History window, double-click on Clip (it should be the
second-most recent item)

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

DEERRY UL APPRP R/ e LlOR K-8 -5 QEKIE =6

LAY 1% J = g > @ AL
9 L

Layers EE]
ROV E-RA »

l geoepr_Obuffer Processing History
V]

% search

» L) 8 crops ~ [ Today
» O 8 cropland ( I [2024-03-2116:11] Buffer - { DISSOLV...
roads [2024- ip - {INPUT"

» O # pop 3 [2024- 16:03] Count points
# [2024-03-21 15:59] Zonal statisti
% [2024-03-2115:57) Clip raster by exte...

5

Clear SaveAs... | @cClose

Q Type to locate (Ctrl+K) 1legend entry removed. Coordinate | 37.19°,40.21° | @5 Scale|1:3604214 |~ | @@ Magnifier 100% | Rotation |0.0° +| V/Render @EPscaze @R
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Pre-processing

Set the Input layer = geoepr_Obuffer. Click Run

*wto1

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
5 B e 2 ® 0 D0 o)
D BRE Qe RPP od da Ll

BR@V.ZwmEBER /

Layers EE]
¢ @O TVE&-FT »
v [l geoepr_obuffer

dmi

Parameters | Log * clip

Input layer This algorithm clips a vector layer
ecepr_Obuffer [EPSG:4326 - % [|| |using the features of an additional
geospr L ] LI polygon layer. Only the parts of the
features in the Input layer that fall
within the polygons of the Overlay

W GeoEPR-2021
@ dams

» [ 3 crops

VoW (,oim,,d joverlaylaver ) layer will be added to the resulting
roads admin_s [EPSG:4326] e A [ [laver

v % pop The attributes of the features are

not modified, although properties

Clipped such as area or length of the
. features will be modified by the
3/API23 1/0utputy @] L| | clipping operation. IF such

V| Open output file after running algorithm properties are stored as attributes,
those attributes will have to be

manually updated,

0%

@Help || Advanced -|| RunasBatch Process... Oclose | @Rrun

to locate (Ctrl+K) 1 legend entry removed. Coordinate | 31.85%,41.71° | Scale|1:3604214 |~ | @ Magnifier| 100% 2| Rotation [00° 3| v Render @Epscaze @
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Pre-processing

This may take a few minutes, but should finish without errors.

*wt01 — QGIS o
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DoBRRY e lPRPrig e bl
aev.ZiwBER

~
~

= 9

Layers EE]
¢ @O TVE&-FT »
v [l geoepr_obuffer

dmi

Parameters

Log

QGIS version: 3.34.4-Prizren
QGIS code revision: decd43dc17c
Qtversion: 5.15.3

Python version: 3.10.12

GDAL version: 3.4.1

GEOS version: 3.10.2-CAPI-1.16.0

PROJ version: Rel. 8.2.1, January 1st, 2022

This algorithm clips a vector layer
using the features of an additional
polygon layer. Only the parts of the
features in the Input layer that fall
within the polygons of the Overlay
layer will be added to the resulting
layer.

W GeoEPR-2021
@ dams

» [ ¥ crops

» [ ¥ cropland (
roads

,

# pop 024-03-21T16:13:12 The attributes of the features are
Algorithm 'Clip' starting... not modified, although properties
Input parameters: such as area or length of the
{INPUT" - /hame/zhuKnv/Drapbnx/HKS/Teachmg/ features will be modified by the
APT231/ProblenSets/WT01/0ut clipping operation. If such
geoepr_6buffer.geojson’, SO« hones properties are stored as attributes,

Zhukou7Dropbox/HKS Teaching/API231/ProblenSetsy | |those strbutes will have tobe
WT61/utput/ethnicity.geojson’, 'OVES manually updated.
hnme/zhuKnv/Dropbox/HKS/Teacmng/APIZ31/

ProblenSets/WT01/0utput/adnin 5.geojson"

}

No spatial index exists for input layer, performance will be
severely degraded

Cancel

@ Help Advanced - Dclose

(Cerl+K) 1legend entry re 77% Coordinate| 3185%,41.71° | Scale[1:3604214 |~ | @ Magnifier| 100% 12| Rotation [00° 2|V Render @EPSGi326 @
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Data
Pre-processing

The clipped layer should appear in the project window. You can remove the full
GeoEPR layer to save memory

*wt01— QGIS - o x
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DEBRRY QL2LAIPHLALLES LUOR Ki-&-§-5 QEXTHEH =0
LLAYAN 1 Q4 ]RE| R Bl
9 re
Layers e®
CBO T GBI »
|0 [ ethnicity _____|
W geoepr_obuffer
v [ admin_s
B GeoEPR-2021
@ dams
» [ W crops
» [ cropland
roads
» [ 8 pop
Q Type to locate (Ctrl+K) 1legend entry removed. Coordinate| 35.83,33.9° |® Scale|1:3604214 |~ | @ Magnifier 100% | Rotation |0.0° +| V/Render @EPscaze @R
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Pre-processing

Look at the group field in the attribute table for ethnicity. There are multiple
features for several groups (Kurds, Alawites, etc.). Let's extract Sunni Arab
polygons only

*Wt01 — QGIS o

Project

t View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

» [ 8 cropland
roads

4 ¥ pop

ethnicity — Features Total: 46, Filtered: 46, Selected: 0

gwid statename gwgroupid  umbrella sakm type e

1 645 Iraq 64502000 NULL 108150 Regional & ..
2 645 Iraq 64503000 1 96757 Regional &...

645 Iraq 1946 2021 Kurds 1000 64501000 NULL 72420 Regional &...
4 652 Syria 1946 1966 Sunni Arabs 2000 65202000 NULL 143248 Regionally ...
5 652 Syria 1967 1967 Sunni Arabs 2000 65202000 1 143248 Regionally ...
6 652 Syria 1968 2021 Sunni Arabs 2000 65202000 NULL 142138 Regionall ...
7 663 Jordan 1946 1946 Jordanian .. 1000 66301000 NULL 89208 Statewide
8 663 Jordan 1947 2021 Jordanian ... 1000 66301000 89208 Statewide
9 630 Iran (Persia) 1946 2021 Arabs 1000 63001000 NULL 186282 Regional & ..

Show All Features .
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Pre-processing

Open the Select by Expression tool (Edit menu — Select — Select
Features by Expression)

*wto1 QGIs
Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Progessing Help
DeBRR® O e
R@QV.ZwmEBEQ /

PAPP A e

Layers

. V&~ @ »
|0 [ ethnicity |
v [ admin_s
dams
» [ 8 crops
» [ 3 cropland
roads
¥ pop

ethnicity — Features Total: 46,

LV E D

gwid statename groupid  gwgroupid  umbrella sqkm type
1 645/ Iraq 1946 2021 Shi'a Arabs. 2000 64502000 NULL 108150 Regional &...
2 645 Iraq 1946 2021 Sunni Arabs 3000 64503000 NULL 96757 Regional & ...
3 645 Iraq 1946 2021 Kurds 1000 64501000 1 72420 Regional &
4 652 Syria 1946 1966 Sunni Arabs 2000 65202000 NULL 143248 Regionally ...
5 652 Syria 1967 1967 Sunni Arabs 2000 65202000 NULL 143248 Regionally ...
6 652 Syria 1968 2021 Sunni Arabs 2000 65202000 N 142138 Regionally ...
7 663 Jordan 1946 1946 Jordanian . 1000 66301000 NULL 89208 Statewide
8 663 Jordan 1947 2021 Jordanian ... 1000 66301000 89208 Statewide
9 630 Iran (Persia) 1946, 2021 Arabs 1000 63001000 N 186282 Regional & ...
= show All Features .
——
to locate (Ctrl+K Toggles the editing state of the current layer  Coordinate| 29.1%,41.25° | ¥ Scale 13604214 |~ | @ Magnifier| 100% 2| Rotation [00° 2| VIRender @EPsca3s @
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Pre-processing

Let's use regular expressions to extract the polygons we need. Set Expression =
regexp_match(group, 'Sunni'). Click Select Features

Project
DeBRRN UL
R@QV.ZwmEBEQ J

b QE#IBE-=-§
C @ Als- (B
9 .

A e

Layers. 2®
.. 7. -3 »
ethnicity
v [ admin_s

dams

» [ 8 crops

» [ 3 cropland
roads

» L8 pop

() =7\

ethnicity — Select by Expression

Expression | Function Editor

a8

P

<] regexp_match(gro lformal,numbef Return the first matching
gwid statename l:;t . position matching a regular =

1 645 Iraq et expression within an unicode
lpad string, or O if the substring is not

2 645 Iraq Itrim found.

3 645 Iraq 9
regexp_replace

4 652 Syria == T D regfxp,substr regexp_match(input_string
replace

5 652 Syria right +regex)

Feature |Iran (Persia) 2 > rpad
H 652|5yria Preview: 0 rtrim - . -
7 663 Jordan :
Bl @Help & Select Features
8 ordan
9 630 Iran (Persia) 1946 2021 Arabs 1000 63001000 186282 Regional & ...

Show All Features _

.

to locate (Ctrl+ Toggles the editing state of the current layer  Coordinate| 29.1°,4125° | Scale|13604214 |~ | @ Magnifier| 100% 2| Rotation [00° 2|V Render @ePsasze @
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Data
Pre-processing

The selected polygons should appear yellow on the map. Let's extract the
selection into a new layer. Right-click ethnicity in the Layer menu, go to
Export—Save Selected Features As

*wt01 — QGIS 5 O ¢

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
0 U2 2P RPP RAEBELIOR \
RV ZARBB 1/ ] =4 qE - R AL

YA TE-RET »

Zoom to Layer(s)
@ dams & Zoom to Selection
» ¥ crops °3 show in Overview

,
¥ 9Pl Ghow reature count
roads <
+ ¥ pop | @ Show Labels
Copy Layer

Rename Layer
L Duplicate Layer
[1 Remove Layer...
Move to Bottom
* Open Attribute Table
/ Toggle Editing
Filter.
Change Data Source...
Set Layer Scale Visibility...

Layer CRS »
Export [ save Features As...

Styles ] saveselected Features As...
Add Layer Notes... Save as Layer Definition File...
Properties... Save as QGIS Layer Style File...
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Collection

Pre-processing

Save the layer as sunni.geojson. Make sure the box is checked next to Save
only selected features. Click OK

Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Progessing Help
= os 3 i =
DEBRRS Lo RNPRE L
Save Vector Layer as...
LLAYAY - / 2 0
Format GeoJSON ?.
Layers File name  [eaching/API231/Problemsets/WT01/Output/ ST TIRT]
RV EH-BA »
Layer name
CRS EPSG:4326 - WGS 84
» [ % crops
» [ ¥ cropland ERding
roads v/ save only selected features
» [ % pop
v Select fields to export and their export options
Name  Exportname Type Replace with displayedvalues
v gwid gwid Integer | Use Range
v statename statename  String
v/ from from Integer | Use Range
v to to Integer | Use Range
V! group group string
v groupid  groupid Integer || Use Range e
Select All Deselect All
Use aliases for exported name
Replace all selected raw field values by displayed values
Vv Persist layer metadata >
@Help v/ Add saved file tomap | @cancel || @ok |
[ @ Type to locate (ctrl+k) | 7 features selected on layer ethnicity. Coordinate| 36.58°,339° |9 scale|1:3604214 |~ | @ Magnifier| 100% |2/ Rotation [00° [s] v Render @ epscazzs @
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Qais

*wto

Data
The extracted selection should appear. Hide the previous layer ethnicity

b

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
y €T
BatOR

BRI OepplpPpP

LAY AY 1% J

BEB#ZHEH =0

[}

ai-

H-8-G-5-
“ajq= -®

Layer Diagram
Options

[Teaching/API231

~

9

©% |\ | ayer Exported: successfully saved vector layer to

» [ % crops

» [ # cropland
roads

» [ % pop

7 features selected on layer ethnicity.

& Magnifier| 100% 2| Rotation [0.0° 2|V Render @ EPSG4326

Coordinate| 35.64%,33.97° |9 Scale | 1:3604214

@

ype to locate (Ctrl+K)

Yu
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Pre-processing

The attribute table for sunni should now contain only features where the group
field contains the word Sunni. Let's consolidate these features into one polygon

*wt01 — QGIS

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

Y N n S D[ T o —

D nRY O RPJ LOOR 2 B Z ~ -
R@QV.ZwmEBEQ / = 4 ) 2]

Layers

sunni — Features Total: 7, Filtered: 7, Selected: 0

] & % v XE
qwid statename from to group groupid | gwgroupid  umbrella sqkm type
1 645|Iraq 1946 2021 Sunni Arabs 3000 64503000 96757 Regional &...
2 652 Syria 1946 1966 Sunni Arabs 2000 65202000 NULL 143248 Regionally ...
3 652 Syria 1967 1967 Sunni Arabs 2000 65202000 143248 Regionally ...
4 652 Syria 1968 2021 Sunni Arabs. 2000 65202000 142138 Regionally ...
H 690 Kuwait 1961 2021 Kuwaiti Su. 3000 69003000 NULL 16751 Regional & ...
6 660 Lebanon 1946 1990 Sunnis (Arab) 10000 66010000 2407 Regional &...
7 660 Lebanon 1991 2021 Sunnis (Arab) 10000 66010000 1497 Regional & ..
Show All Features
Toggles the editing state of the current layer  Coordinate| 34.42%,37.15° |9 Scale 1:3604214  ~ | @@ Magnifier 100% < Rotation 00° IV Render @EPSG4326 @
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Pre-processing

Open the Dissolve tool (Vector — Geoprocessing Tools — Dissolve).

*wt01 — QGIS
Project Edit View Layer Settings Plugins \/detl Raster Database Web Mesh Processing Help
0 B B-WCR:  GeoprocessinaTools
Geometry Tools
LL ALY J Analysis Tools
Research Tools
Data Management Tools

© Ssymmetrical Difference...
# Union...
@ Eliminate Selected Polygons...

» [ % crops

» [ % cropland
roads

» [ % pop

X Type to locate (Ctrl+K) Coordinate| 37.55°,35.91° |9 Scale|1:3604214 |~ | @ Magnifier  100% 2| Rotation [0.0°

2| ViRender @Epscans @
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Pre-processing

Set Input layer=sunni. Save the output as sunni_2.geojson

*Wt01 — QGIS -}
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
- o/ [dM] @, o 0D n (T o~ S
DR O@LPLHAPD » & LOOR TE-=-
BQV.Z BP0 = @@ - 7 [ 2]
Parameters | Log ‘ Dissolve
Input layer s algorith
sunni [EPSG:4326] L N Jg)fﬂr—ufw
Dissolve field(s) [optional]
» Advanced Parameters
Dissolved
1g/API231/ProblemSets/WT01/Output/sunni_2.geojson ) P
| Open output file after running algorithm
A
0%
@Help Advanced | RunasBatch Process... O Close
Coordinate| 37.55%,35.91° | ¥ Scale[1:3604214 |~ | @ Magnifier| 100% 2| Rotation |0.0° 2| VI Render @EPSGa32e @




Data

Pre-processing

The dissolved polygon should appear in the project window. Now let's calculate the
proportion of each district populated by Sunnis

wt01 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progcessing Help

BRRX Qe prg LONOR K-&-
R@QV.ZwmEBEQ

Layers EE

Processing Toolbox e
.. T £ # o N
v M sunni 2 overlap
v [ admin_s Recently used
: dams 3 Count points in polygon
¥ crops ~ @ Vector analysis
¥ cropland
roads
» L8 pop

3 Count points in polygon
~ @ Vector general
Delete duplicate geometries
Join attributes by location
2 Join attributes by location (summa...
~ @ Vector geometry
Remove duplicate vertices
~ @ Vector overlay
& Difference
&' Difference (multiple)
+ Intersection (multiple)
© symmetrical difference
# Union (multiple)
~ @ Vector selection
Extract by location
+ Select by location

Coordinate| 3721°,48.77° | ¥ Scale[1:4037432 |~ | @ Magnifier| 100% </ Rotation |0.0° </ v/ Render @EPSGa326 @
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Open the Overlap Analysis tool (in Processing Toolbox — Vector
Analysis). Set Input layer = admin_5 and click the [...] button next to

Overlay layers

Project
B ¥
LLAYAY 1%

Layers CE

v M sunni 2

v/ [ admin_s
@ dams

» [ ¥ crops

ropla

t View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

.
B (O

Parameters | Log

Input layer
admin_5 [EPSG:4326]

Overlay layers

» Advanced Parameters
overlap

v/ Open output file after running algorithm

©Help Advanced - Run as Batch Process...

Yuri M. Zhukov

PP oA e

Processing Toolbox 5%

o N
overlap
= Recently used
3 Count points in polygon
~ @ Vector analysis
3 Count points in polygon

~ @ Vector general
Delete duplicate geometries
Join attributes by location
% Join attributes by location (summa...
~ @ Vector geometry
Remove duplicate vertices
~ @ Vector overlay
Difference
Difference (multiple)
#' Intersection (multiple)
© symmetrical difference
# Union (multiple)
~ @ Vector selection
Extract by location
select by location




Pre-processing

Check the box next to v'sunni_2. Click 0K

wto1

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
. 2, T o
D B 08 pp Lo

LL A Y%

(3 00) )
lakala ’d

Layers ‘
VA Parameters | Log Overlap analysis
B sumol 2 4 overlay layers
* 9 “;’"“"»5 admin_5 [EPSG:4326] Qok
° lams ! sunni_2 [EPSG:4326] =
» . crops , Select All
» [ 3 cropland
roads Clear selection
¥ pop
» (1% pop Toggle Selection
Add File(s)

Add Directory..

0%

@Help Advanced | RunasBatch Process...

Oclose

Coordinate| 36.36°,48.63" |® Scale|1:4037432 |~ | @ Magnifier  100%

Rotation

Processing Toolbox
* o \
overlap
= © Recently used
3 Count points in polygon
~ @ Vector analysis
3 Count points in polygon
Overlap analysis
~ @ Vector general
Delete duplicate geometries
Join attributes by location
Join attributes by location (summa...
~ @ Vector geometr,
Remove duplicate vertices
~ @ Vector overlay
Difference
Difference (multiple)
< Intersection (multiple)
@ symmetrical difference
# Union (multiple)
~ @ Vector selection
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Pre-processing

Save the output as admin_6.geojson and click Run

WE01 — QGIS
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Pre-processing

By default, the overlap fields in admin_6 will be named sunni_2_area and
sunni_2_pc. Let's change the name of these fields

*wt01 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DeBRR® QLA Lo
R@QV.ZwmEBEQ / = .

Layers

2 & T EY: 7 = ®
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5 A Kaza District NA NA 672673.22 35 672673 9891892 0,068 64325.820... 0.0037536 0 397983571...
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Pre-processing

Open the layer Properties for admin_6, go to the Fields tab and click on the
“pencil” button (Toggle editing mode)

*wt01— QGIS - o
Project Edit View Layer Settings
. Wu s b Layer Properties - admin_6 — Fields x
DeBRR® O - & -
7 =
BV, Z WER @ inrormetion 1d ~ [Toggle editingmode]  Type Typename | Length | Precision
w0 GID_2 Text (string) string 0 0
|5 38 source .
= ®< 1 GID_O Text (string) string 0 0
ROV R T » ¥ symbology w2 COUNTRY Text (string)  String o o
w3 GID_1 Text (string) string 0 0
2
) B admin. 5 ®c 4 NAME_1 Text (string) string 0 0
@ dams ®e 5 NL_NAME_1 Text (string) string 0 0
» [ % crops P
» [ cropland - w6 NAME_2 Text (string) string 0 0
= roads 7 Diagrams 5
,Om ®c7  VARNAME_2 Text (string) string 0 0
pop
Fields w8 NL_NAME_2 Text (string)  String 0 o
B8] Attributes Form  [EESSPRINE Y Text (string) string 0 0
1 Joins 10 ENGTYPE_2 Text (string) string 0 0
n Auliary Storage we 11 CC_2 Text (string) string 0 0
12 HASC_2 Text (string) string 0 0
B Actions 5
1213 roads_m Decimal (double) Real 0 0
 oisplay 1214 roads_ct Decimal (double) Real 0 0
& Rendering 1215 roads_km Decimal (double) Real 0 0
@ remporal 1216 area_km2 Decimal (double) Real 0 0
. 1217 road_density Decimal (double) Real 0 0
Variables
1.2 18  pop_sum Decimal (double) Real 0 0
W Elevation
1219 crops_mean Decimal (double) Real 0 0
Bl vetadata 1220 dams Decimal (double) Real 0 0 e
M8 Dependencies d S
. @Help Style - Qapply || @cancel || @ok |
[ Type to locate (ctrl+k) | Togles the eciting tate of the current layer ~ Coordinate| 36.16%,33.92" |5 scale 13604214 |~ | @ Magnifer | 100% |2 Rotation 00" [s] v Render @ epscazzs @




Pre-processing

Scroll down to sunni_2_pc and double-click on its name

Pm‘“j Edl Yiew w:r, Seings_ By Layer Properties - admin_6 — Fields x | =
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1 1 1 s % ﬂ 3 B e 2 COUNTRY Text (string) String o o
B %8~ 3
(iScurcs w3 GID_1 Text (string)  String 0 0
¥ symbology w4 NAME_1 Text (string)  String 0 0
®c 5 NL_NAME_1 Text (string) string 0 0
®c 6 NAME_2 Text (string) string 0 0
7 VARNAME_2 Text (string) string 0 0
P
b 810 e . w8 NL_NAME_2 Text (string) string 0 0
- roads fil CEams w9 TYPE2 Text (string)  String 0 0
» O % pop ]
Fields e 10 ENGTYPE_2 Text (string) string 0 0
B8 Attributes Form  [ECREINISSPY Text (string)  String 0 0
{ Joins 12 HASC_2 Text (string) string 0 0
" 1213 roads.m Decimal (double) Real 0 0
&) Auxiliary storage
@ 1214 roads_ct Decimal (double) Real o ]
(e (S 1215 roads km Decimal (double) Real 0 0
® oisplay 1216 |area_km2 Decimal (double) Real o o
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Pre-processing

Rename the field prop_sunni
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® oisplay 1216 |area_km2 Decimal (double) Real o o
& Rendering 1217  road_density Decimal (double) Real 0 0
. Temporal 1218 pop_sum Decimal (double) Real 0 0
1219 crops_mean Decimal (double) Real 0 0
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Pre-processing

Hit Enter key (or Return key) to commit the name change. Click on the “pencil”
again to leave editing mode
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Pre-processing

When prompted, save the changes you just made to admin_6
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While we're at it, let's create a couple additional fields that could come in handy in
the analysis. Create a population density field, named pop_density, of type
Decimal number (real), with Expression set to pop_sum/area_km2

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
DEEREX O@LLNPPR R . BablioR -8 -0 QEXTE =
BV, 2 P Y admin_6 — Fleld Calculator

i
Layers. @® | V Createanew field
YA®RTE-BE »

Update existing field
Create virtual field

Output field name  pop_density

ni_2
. Output field type | 1.2 Decimal number (real)
M admin_s
@ dams Output field length |10 </ Precision 3 B
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» (13 pop 1L
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id
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» Aggregates
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=+ - LA L) » DataPlotly
» Date and Time

Feature |Al-Anbar x » » Fields and Values
Preview: 123.46362078869001 * {ilesandpaths
o You are editing information on this layer but the layer is currently not i edit mode. If you click O, edit mode will

automatically be turned on.

@Help

Ocancel || @ok |
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Let's also create a rescaled population field (1000’s of residents). Name it
pop_1000, with type Decimal number (real). Set Expression to
pop_sum/1000

LAY 5
Layers @0 | | v Createanew field Update existing fleld
RO VG R » Create virtual field
Output field name | pop_1000
sunni_2
B admin5 Output field type | 1.2 Decimal number (real)  ~
@ dams Output field length |10 </ Precision 3 B
» [ ¥ crops
» [ ¥ cropland Expression | Function Editor
roads
» [ 3 pop L L
[pop_sun/ 1009 feature <
geometry
id
row_number
» Aggregates
» Arrays,
» Color
» Conditionals
» Conversions
» Dataplotly
» Date and Time
» Fields and Values
— . - > Files and Paths
=+ -y D) e » Fuzzy Matching
> General
Feature |Al-Anbar > > » Geometry
Preview: 614.25299609375 * Map Layers c
©@rielp Ocancel || Qok |
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Pre-processing

Save the layer edits to admin_6!
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Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
v 0 [ ® © *3 = e
U BREE UL HPL sd L] DR K-&
BV 2 wBR 4 B & - B & = W o
H. . OREDPRHD®E ) 12 ap @
AR ] 2™ d ' 9
Layers
V&R @

£ zoom to Layer(s)

©2 show in Overview
Show Feature Count
= Show Labels

Copy Layer

Rename Layer

=

Duplicate Layer

1 Remove Layer.
Move to Bottom
Open Attribute Table
Toggle Editing

# Current Edits

Set Layer Scale Visibility.
Layer CRS

Export

Styles

Add Layer Notes.
Properties...

Coordinate| 37.4,35.43° |9 scale| 13604214~

- OEHFTE =@
R A 2]

2| Rotation [0.0°

2|V Render

& Magnifier| 100%

Depscans @

Yuri M. Zhukov

API-231 / GIS-PubPol / 17




Data
Pre-processing

Add the Islamic State 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 the box next to v'Use spatial

index
Data Source Manager | Delimited Text - o
B Browser “ File name [/home/zhukov/Dropbox/HKs/Teaching/API231/Prablemsets/WT01/Data/[Aan e R FE M=
' dmD Layer name |GEDEvent v23_1 Encoding | UTF-8 v
u v File Format =
"% Raster
— ® CSV (comma separated values)
;‘:’: Mesh ¢ s
(3 Gt Regular expression delimiter
L Gtoed Ccustom delimiters
9 Delimited
) s » Record and Fields Options
ﬁ;ﬂ LLLCEEE  » Geometry Definition
' Point coordinates X field | longitude - | Zfield -
#,, spatiaite vfield | latitude - MField -
* 3P well known text (WKT)
(-]" PostgreSQl " 1 7 DMS coordinates
No geometry (attribute only table)  coqmetry crs | EPSG:4326 - WGs 84 -
W, MssQL
% Server I
w Layer Settings
m Virtual & &
Lo V! Use spatial index Use subset index Watch file
sample Data
id relid year active_year code_status =
123 Integer (32 bit)  ~ | a5 Text (string) v | 122|nteger (32 bit) ~ | vf Boolean = | abe Text (string)
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Data
Pre-processing

The (global) GED violent events layer should appear. There are several hundred
thousand points here. We need to extract events in Syria and Iraq involving the
Islamic State

*wt01 — QGIS — o x
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Pre-processing

To figure out how to extract this data subset (by actor and location), let's explore
the attribute table. We see fields for side_a and side_b, which list actors

Project it View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
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lyad_new_id dyad_name side_a_dset idside_a new_id _ side a _Jide b_dset icside b_new_id  side b _|mber_of sour¢source article source _office source_date ource_headlin iource_orig*
1 524 Governme... 116 116 Governme 234 234[Is 3 "Agence Fr... Agence Fra.. 8/1/17 Atleast 20 ... 1S, interior
2 524 Governme... 116 116 Governme... 234 2341s 15 "BBC News... BBC News;. 8/26/21 Explosion a... US officials
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Pre-processing

There is also a country field. So, we need to select points where country is Iraq or
Syria and the Islamic State is side_a (or side_b)

*wt01 — QGIS
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1 3/1/17 At least 20 ... IS, interior 1 Kabulcity Iragiemba... Kabulprovi... Kabuldistrict ~ 34.531094  69.162796 POINT (69.... 179779 Afghanistan 700 As
2 126/21 Explosion a... US officials... 1 Kabulinter... Kabulairpo... Kabulprovi... Kabuldistrict ~ 34.564444  69.217222 POINT (69.... 179779 Afghanistan 700 As
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6 Kabul radio. 4 Kunduz pro... Kunduz pro... Kunduz pro... 36.75 68.75 POINT (68.... 182658 Afghanistan 700 As
7 ULL| NULL Tass news ... 1 salang pass  Salang pas... Baghlan pr... Khinjan dis... 35.315833  69.038889 POINT (69.... 180499 Afghanistan 700 As
8 Military sp... 1 Kabulcity  Kabulcity — Kabulprovi... Kabuldistrict ~ 34.531094  69.162796 POINT (69.... 179779 Afghanistan 700 As
9 Rebel spok... 2 salang tunnel Salang tun... Baghlanpr... Khinjan dis.. 3531603 69.03871 POINT (69.... 180499 Afghanistan 700 As~
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Pre-processing

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

*wto1

L

Layers Towe
< Paste Features As

o ° i o
& o oo g °° °
N ‘e .
Ff_ Select i select Feature(s) . o ©
] { Select Features by Polygon °
» Select Features by Freehand °
R i Select Features by Radius
» Select Features by Value. F3 = °
{ %o
,OF a Select Features by Expression... Ctrl+F3. 0800 °
1 & Deselect Features from All Layers Ctrl+Alt+A
, Deselect Features from the Current Active Layer CtrlsshiftsA ° o .
Reselect Features
Select All Features ° °
Invert Feature Selection
.
.
° °
@é@ .
K £
° @
.
.
Coordinate | 37.48°,44.21° | @5 Scale|1:3604214 |~ | @ Magnifier| 100% < Rotation 00° +| V/Render @EPscaze @R

Yuri M. Zhukov




Data
Pre-processing

Let’s combine regular expressions with logical operators. Set Expression to
regexp_match(country, 'SyrialIraq') AND (

regexp_match(side_a, 'IS|Islamic State') OR

regexp_match(side_b, 'IS|Islamic State') )

GEDEvent_v23_1 — Select by Expression X

Expression | Function Editor

{ feature =
) OR geomekry

id
Aggregates
Arrays
Color
Conditionals
Conversions
— DataPlotl
‘il nall I Al [ Dateand)Trime

Feature |Afghanistan: Government ~ b

=
3

Fields and Values
Files and Paths
Fuzzy Matching =

Preview: 0

@ Help Zoom to Features | | & Select Features |~ Close

The vertical slash | is a regular expression for “OR". So, in English this expression
means ‘features where the field country contains “lraq or Syria” and either side_a

or side b contains “IS or Islamic State”’
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Data

Pre-processing

This should select a little over 22,000 events. Now let's calculate the number of
ISIS attacks per district

*wt01 — QGIS - 0 x
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
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Pre-processing

Open the Count Points in Polygon tool

Geoprocessing Tools

Geometry Tools

[ NIy

Analysis Tools
Research Tools

°

Data Management Tools
s 5 v

» = Count Points in Polygon...
»* Line Intersections...
o go
o &
8

23 Mean Coordinate(s)...
JE

Nearest Neighbour Analysis....
#4 Sum Line Lengths.

Basic statistics for Fields.
I\ Distance Matrix..

Coordinate| 36.67°,33.89° | ¥ Saale | 1:3604214

& Magnifier| 100%
Yuri M. Zhukov

Rotation [0.0°

3|V Render @ EPSG:4326
GIS-PubPol /

17

° B

@




Data
Pre-process

Select Polygons = admin_6, Points = GEDEvent_v23_1. Make sure the box is
checked next to Selected Features Only for the points. Name the count field
is_violence, and save the output file as admin_7.geojson. Click Run

Wt01 — QGIS

Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
o) o [ @ R oY a e - _
BERE O 8 I s sd LUOR N-8§- -0 QEHTBE-=-§

Vo 4 W

o® Py ° S e
. T &% I » of | paremeters | Log

GEDEvent v23_1 ° Y Polygons
admi ® admin_6 [EPSG:4326] e X
Points

GEDEvent_v23_1 [EPSG:4326] - X
V! Selected features only

Weight field [optional]

Class field [optional]

Count field name

is_violence

Count
9/API231/Problemsets/WT01/Output/admin_7.geojson

v/ Open output file after running algorithm

0%

©Help Advanced - Run as Batch Process... Oclose @QRun
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Pre-processing

This may take a minute or two to run

wt01 — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
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0B E Xal (U PP EPL sd e O
e .
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Count Points in Polygon x
° S e

Parameters | Log * Count points in
polygon

Layers

ersion: 2.3.0 (git
Algorithm started at: 2024-03-21T16:40:48
Algorithm 'Count points in polygon' starting...

SFIELD' : , 'FIELD' : 'is violence',
'OUTPUT' : '/home/zhukov/Dropbox/HKS/Teaching/
API231/ProblemSets/WT@1/0utput/admin_7.geojson’,
'POINTS' :

QgsProcessingFeatureSourceDefinition('file:///
home/zhukov/Dropbox/HKS/Teaching/API231/
ProblemSets/WT01/Data/GED/GEDEvent v23 1.csv?
type=csvamaxFields=10000&detect Types=yes&xField=
Longi tudeSyField=latitude&crs=EPSG:
43268spatiall bsetl tchFile=n
o', selectedFeaturesOnly=True, featureLimit=-1,
geomet ryCheck=QgsFeatureRequest . Geomet ryAbortOnI
nvalid), 'POLYGONS' : '/home/zhukov/Dropbox/HKS/
Teaching/API231/ProblenSets/WT01/0utput/

adnin 6.geojson’, 'WEIGHT' : ' }

@Help Advanced - Dclose

EEETTREN | Coordinste 35774575 |5 Sale 13604214 |~ | @ Magnifier 100%  |2| Rotation [00° 5| ViRender @EPSGaNE @
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Pre-processing

The attribute table for this new layer should include all the new fields we have
generated. Let's now export the table as CSV for further analysis

*wt01 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
) e o = )  ~ 7
0 i@ Q2P AL ) tOR B QE%IE-=-
@ﬁ’“\/‘/"‘.ﬁ“’@z‘\ﬂ 4 = ¢ oy @ » @ A £~ [ 2]

2 3 RELY: PE = Qs
MASC2  roadsm | roadsct | roadskm | areakm2 road density pop.sum  cropsmean  dams  sunni2_area prop_sunni pop_density pop_1000 s violence

1 HA 30609.245... 4 30.609 411.653 0.074 188651.46... 0.7981666... 0 411652769.. 99.999944. 458.278 188.651 8
2 JA 442953.53... 32 442.954 4975.174 0.089 614252.99... 0.2081481... 0 388156802.. 78.018732. 123.464 614.253 396
3 n 467070.83. 28 467071 4517457 0103 87777.922... 0.0104193. 1/333214851... 73761597 19.431 87.778 a9
4 dA 829838.41... 58 829.838 8378.068 0.099 164966.32... 0.0559915... 0 364696736... 43.529933. 19.69 164.966 122
5 A 672673.22... 35 672.673 9891.892 0.068 64325.820... 0.0037536... 0 397983571... 40.233312 6.503 64.326 28
6 A 473997.95. 41 473.998 6803.2 0.07 517215.77. 0.0782413. 1 412710402... 60.664154. 76.025 517.216 307
7 dA 4789485.8... 223 4789.4861 92452.662 0.052 105344.98... 0.0002525... 0 116592763.. 12.611077. 1139 105.345 245
8 A 501817.19... 33 501.817 6824.326 0.074 122194.71... 0.0201562... 0 263652954... 38.634283. 17.906 122.195 103
9 A 29622.211 2 29.622 270.137 0.11 355362.47... 0.5387999. 0 270137409.. 100.00000. 1315.49 355.362 37~

Show All Features _

————

Coordinate| 36.62%,34° | Scale |1:3604214 |~ | @ Magnifier| 100% </ Rotation |0.0° </ v/ Render @EPSGa326 @




Data
Pre-processing

Right-click admin_7 in the Layer menu, go to Export—Save Features As.

*wto1

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

1 e [ @ © ¥ D
B ULppHPSE /e

BEV.AWED =4 NE >R AL __

Layers e

BT R »

T 5 Zoom to Layer(s)
£

©2 Show in Overview
show Feature Count

5 Show Labels
Copy Layer

_70d  Rename Layer

¥ P4 () puplicate Layer

1 Remove Layer.
Move to Bottom
Open Attribute Table
Toggle Editing
Filter..
Change Data Source...
Set Layer Scale Visibility...
Layer CRS »

Export > Save Features As
Styles ’
Add Layer Notes. Save as Layer Definition File.
Properties. Save as QGIS Layer Style File... Q
Toggles the editing state of the current layer  Coordinate | 37.25%,33.89" | Scale | 1:3604214 |~ | @@ Magnifier| 100% | Rotation |0.0° 2| ViRender @®EPsGans @
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Data Collection

Analysis Pre-processing

Save the layer as an Comma Separated Values file

GeoPackage _
Project Edit View Layer Settings Plugins Vector Raster Database > oMoPefile
D Q g @ g' ﬁ) ﬁ ;};') ~ ‘A\{EOCAD DXF
RQV. A wBR V4 FlatGeobuf

Geoconcept
Format Geography Markup Language [GML]

File name | GeoJSON
GeoJSON - Newline Delimited
GeoRSS

Layer name

RS GPS eXchange Format [GPX]

/ INTERLIS 1 3
in, Encoding |\ eruis 2
V3 crope Keyhole Markup Language [KML]
» [ # cropland v Select fi{ Mapinfo MIF
roads Nam| Mapinfo TAB
> AL v GI 2 | Microstation DGN

MS Office Open XML spreadsheet [XLSX]
Open Document Spreadsheet [0DS]

v/ COUNT pistgresqL sQL dump

Y/ GID_1 | 557 Base file

v/ NAME | spatiaLite

v GID_0

v NLNA SQUte
Select All Deselect All

Use aliases for exported name

¥ Persist layer metadata

v Geometry £
@telp VI Add saved file to map | @ Cancel
Q Type to locate (Ctrl+K) Toggles the editing state of the current layer  Coordinate | 37.25%,33.89° | @ Scale|1:3604214 | ~ | @@ Magnifier 100% 2| Rotation |00° LV Render @®EPSG4326 @
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Data Collection

Pre-processing

Analysis

Name the file final_data_qgis.csv. Click 0K

*wt01— QGIS
Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Progessing Help

DEB8mE Qe pe P M @© g
V@V Z B J Save Vector Layer a:

QB %2 E-m-

Format Comma Separated Value [CSV] - B @
File name  |ng/API231/Problemsets/WT01/Output/final_data_qgis.csv

Layer name

RS EPSG:4326 - WGS 84 -

Encoding UTF-8 -

¥ crops

» O ¥ cropland
roads

» O % pop

» Select flelds to export and their export options
V| Persist layer metadata

» Geometry

» | Extent (current: none)

» Layer Options

» Custom Options

Ik, .

@Help Add saved filetomap | @cancel || @ok |

Q Type to locate (Ctrl+K) Toggles the editing state of the current layer  Coordinate | 37.25%,33.89" | ¥ Scale|1:3604214 |~ | @ Magnifier | 100% 2| Rotation [0.0°

2| v/ Render

@ EPSG:4326

@
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Loading R packages

To conduct a regression analysis of these data in R, we will be using the
stargazer packages

library(stargazer)

NOTE: The replication code for all of the preceding steps R is in wt08_demo.R
on RStudio Cloud, and in WTO1.zip (posted on Canvas).
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. Regression models
Analysis €

Now we're finally able to proceed to the analysis stage. For this we will need to
open the CSV file we just created in R.

This code chunk imports the final_data_qgis.csv file into an object called X,
and then lists the variable names:

X = read.csv("Output/final_data_qggis.csv")

names (X)

## [1] "GID_2" "GID_O" "COUNTRY" "GID_1" "NAME_1"

## [6] "NL_NAME_1" "NAME_2" "VARNAME_2" "NL_NAME_2" "TYPE_2"

## [11] "ENGTYPE_2" "CC_2" "HASC_2" "roads_m" "roads_ct"
## [16] "roads_km" "area_km2" "road_density" "pop_sum" "crops_mean"
## [21] "dams" "sunni_2_area" "prop_sunni" "pop_density" "pop_1000"

## [26] "is_violence"

All the variables we created seem to be here.
Let's now run some regression models!
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. Regression models
Analysis €

Quick refresher: our regression analysis will test 5 hypotheses at once

violence; =0 road density, + Sapopulation,; + Sscropland,
+ Badams; + B5Sunni presence; + ¢;

where
- violence; is the observed number of ISIS attacks in district i (is_violence)
- road density;, ..., Sunni presence; are explanatory variables

(road_density, pop_1000, crops_mean, dams, prop_sunni)
- B are coefficient estimates corresponding to each Hypothesis

Hypothesis Expectation  Observation
1. Power projection b1 <0 ?
2. Demographics B2 >0 ?
3. Political economy (33 <0 ?
4. Key infrastructure (4 >0 ?
5. Sectarian divisions (5 > 0 ?
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. Regression models
Analysis €

The first model (mod1) is an Ordinary Least Squares model that regresses a
logarithmically-transformed dependent variable 1log(is_violence + 1) on all of
the explanatory variables that correspond to our hypotheses. The log-transform is
useful here because the is_violence variable is highly skewed

modl = 1m(log(is_violence+l) ~ road_density + pop_1000 + crops_mean +
dams + prop_sunni, data=X)

summary (mod1)

##

## Call:

## 1lm(formula = log(is_violence + 1) ~ road_density + pop_1000 +
## crops_mean + dams + prop_sunni, data = X)

##

## Residuals:

## Min 1Q Median 3Q Max

## -4.8209 -1.1849 -0.1103 0.9159 3.6005

##

## Coefficients:

## Estimate Std. Error t value Pr(>|tl)

o

3438320  3.713 0.000284 *x*x*
.0441561  0.337 0.736513

## (Intercept) 1.2767764
## road_density 1.0261092

3
## pop_1000 0.0012820 0.0003496  3.667 0.000336 ***
## crops_mean  -1.7270999 0.4814247 -3.587 0.000446 **x*
## dams 1.0476508 0.5331035 1.965 0.051168 .
## prop_sunni 0.0348957 0.0030465 11.454 < 2e-16 **x*
## -
## Signif. codes: 0 '#%x' 0.001 'sx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
##
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. Regression models
Analysis €

The second (mod2) is a Generalized Linear Model with a quasi-Poisson link.
This parameterization is designed to accommodate dependent variables that are
(over-dispersed) event counts

mod2 = glm(is_violence ~ road_density + pop_1000 + crops_mean +
dams + prop_sunni, data=X, family="quasipoisson")

summary (mod?2)

##

## Call:

## glm(formula = is_violence ~ road_density + pop_1000 + crops_mean +
## dams + prop_sunni, family = "quasipoisson", data = X)

##

## Coefficients:

## Estimate Std. Error t value Pr(>|tl)

## (Intercept)  4.1398937
## road_density -7.5459241

o

4813895  8.600 7.95e-15 xx¥x*
.9548121 -1.908  0.0582 .

3
## pop_1000 0.0010212 0.0002261 4.518 1.23e-05 **x
## crops_mean -2.7261978 0.6513259 -4.186 4.74e-05 ***
## dams 0.7926585 0.3703707 2.140 0.0339 *
## prop_sunni 0.0287344 0.0047586 6.038 1.10e-08 **x
##H -
## Signif. codes: O '#x*x' 0.001 '**x' 0.01 'x' 0.05 '.' 0.1 ' ' 1
##
## (Dispersion parameter for quasipoisson family taken to be 345.4133)
##
## Null deviance: 69006 on 161 degrees of freedom
## Residual deviance: 33381 on 156 degrees of freedom
## AIC: NA
##
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. Regression models
Analysis €

The third and fourth models (mod3, mod4) add province-level fixed effects
(NAME_1), which allow each province (e.g. Anbar) to have a different baseline level
of violence

mod3 = 1m(log(is_violence+l) ~ road_density + pop_1000 + crops_mean +
dams + prop_sunni + NAME_1, data=X)

mod4 = glm(is_violence ~ road_density + pop_1000 + crops_mean +
dams + prop_sunni + NAME_1, data=X, family="quasipoisson")

mod3 is OLS, mod4 is quasi-Poisson
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. Regression models
Analysis €

We can use the stargazer () command to export the models’ coefficient estimates
into a formatted table, which you could add to a paper or report:

stargazer: :stargazer(modl,mod2,mod3,mod4,type = "text",
keep = c("road_density","pop_1000","crops_mean",
"dams","prop_sunni"),
add.lines = list(c("Province FE","N","N","Y","Y")))
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. Regression models
Analysis €

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Yuri M. Zhukov API-231 / GIS-PubPol / 17

Dependent variable:
log(is_violence + 1) is_violence log(is_violence + 1) is_violence
OLS glm: quasipoisson O0LS glm: quasipoisson
link = log link = log
(¢D] 2) 3) 4)
road_density 1.026 -7.546% 2.898 —11.922%%x%
(3.044) (3.955) (3.679) (4.533)
pop_1000 0.001%%% 0.001%%% 0.001%%% 0.001%%%
(0.0003) (0.0002) (0.0003) (0.0002)
crops_mean =1.727**x* =2.726%%% =2.684%xx =2.537**x
(0.481) (0.651) (0.528) (0.606)
dams 1.048% 0.793%x 0.805% 0.880%xx*
(0.533) (0.370) (0.459) (0.298)
prop_sunni 0.035%%x* 0.029%%* 0.016%%* 0.012%%*
(0.003) (0.005) (0.005) (0.004)
Province FE N N Y Y
Observations 162 162 162 162
R2 0.570 0.790
Adjusted R2 0.556 0.730
Residual Std. Error 1.543 (df = 156) 1.204 (af = 125)
F Statistic 41.351%x*x (df = 5; 156) 13.079**x (df = 36;
Note: *p<0.1; *%p<0.05; *x*p<0.01



. Regression models
Analysis €

What does this tell us about whether the data support our Hypotheses?

Hypothesis Expectation Confirm? (OLS) Confirm? (QP)
1. Power projection Broad_density < 0 X v
2. Demographics Bpop_1000 > 0 v v
3. Political economy  Bcrops_mean < 0 v v
4. Key infrastructure  Bgans > 0 v v
5. Sectarian divisions  fprop_sunni > 0 v v
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