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Today’s Lecture

1. Distance

2. Buffer

3. Map Algebra
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1. Distance

Measuring Distance in GIS

I Computes the distance from each point in the input feature
layer to the nearest point, line or polygon in the near feature
layer (within the maximum search radius).

I Geodesic, great-circle distance or orthodromic distance is the
shortest distance between two points on the surface of a
sphere.

I Euclidean distance is the straight-line distance between two
points in Euclidean space.
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1. Distance

Measuring Distance in GIS

I On a global / continental / national scale, distance measures
based on an Euclidean geometry will not be correct.

I Map projections distort distance measures
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1.1. Point to Point - Distance

Hjort & Poulson (2017) “The Arrival of Fast Internet and
Employment in Africa”

I Estimate the effect of fast internet on employment outcomes
in Africa.

I Identification Strategy:
I Two Groups Individuals and firms in locations in Africa that

are on the terrestrial network of Internet cables to those that
are not.

I Compare these two groups during the gradual arrival in coastal
cities of submarine cables from Europe that greatly increase
speed and capacity on the terrestrial network.
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1.1. Point to Point - Distance

Hjort & Poulson (2017)

Image sources: Hjort & Poulson (2017)
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1.1. Point to Point - Distance

Hjort & Poulson (2017) - Empirical Strategy

I Difference-in-Differences Model
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1.1. Point to Point - Distance

Hjort & Poulson (2017) - Results 1
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1.1. Point to Point - Distance

Hjort & Poulson (2017) - Results 2
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1.1. Point to Point - Distance

Exercise 4a - Point to nearest point
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1.1. Point to Point - Distance

Exercise 4b - DIY Exercise Distance Matrix
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1.2. Point to Line - Distance

Nunn (2008) “The Long-term Effects of Africa’s Slave Trades”

I Estimate the effect of slave trade on contemporary African
underdevelopment.

I Identification Strategy:
I Number of slaves exported from each port in Africa.
I IV: Distance to the to nearest slave trade centers
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1.2. Point to Line - Distance
Nunn (2008)
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1.2. Point to Line - Distance

Nunn (2008) - Empirical Strategy

I Second Stage
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1.2. Point to Line - Distance

Nunn (2008) - Empirical Strategy

I First Stage
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1.2. Point to Line - Distance

Nunn (2008) - Results 1
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1.2. Point to Line - Distance

Nunn (2008) - Results 2
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1.2. Point to Line - Distance

Exercise 4c - Point to nearest polyline
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2. Buffer

Create a polygon of an input feature’s neighborhood

Image sources: desktop.arcgis.co
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2. Buffer

Miguel & Kremer (2009) “Worms: Identifying Impacts on
Education and Health in the Presence of Treatment Externalities”

I Estimate the effect of slave trade on contemporary African
underdevelopment.

I RCT evaluating school-based mass treatment with deworming
drugs were randomly phased into schools

I → estimation of overall program effects.
I Need to identify the surrounding area of treated schools
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2. Buffer

Miguel & Kremer (2009) - Empirical Strategy
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2. Buffer

Exercise 4d - Buffer around schools

22 / 33



3. Map Algebra

Cell-by-cell calculation across multiple raster datasets

I Arithmetic operations
I with numbers (e.g., raster*2)
I across several raster datasets (e.g., ras1 + ras2)

I Functions
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3. Map Algebra

Functions

I Tomlin(1990) defines and organizes operations as local, focal,
zonal, and global according to the spatial scope of the
operations
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3. Map Algebra

Local Functions - Arithmetic
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3. Map Algebra

Local Functions - Arithmetic
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3. Map Algebra
Focal Functions:

I Focal functions process cell data depending on the values of
neighboring cells.

I We define a kernel, window, or rover to use as the
neighbourhood (3x3, 5x5 cells).

27 / 33



3. Map Algebra

Focal Functions - Spatial Aggregation:
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3. Map Algebra

Focal Functions - Application in Economics:

I Nunn & Puga (2011) “Ruggedness: The Blessing of Bad
Geography in Africa”

I Ruggedness → History → Current Development
I Negative effects on transport costs and trade.
I Protection to those being raided during the slave trades.
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3. Map Algebra

Exercise 4e - Calculating Ruggedness
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3. Map Algebra

Reclassify
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3. Map Algebra

Reclassify
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3. Map Algebra

Reclassify

I In ArcGIS: Spatial Analyst Tools — Reclass — Reclassify

I In QGIS: r.reclass
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