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I EMSE 4572 | 6572: Exploratory Data Analysis

2 John Paul Helveston

™) November 05, 2025




Quiz 4

Write your name on the quiz!

Rules:

e Work alone; no outside help of any
kind is allowed.

e No calculators, no notes, no books, no
computers, no phones.

much functions d/i
(" @ .

b _
e wow

SO answer



Today's data

milk_production <- read_csv(here::here('data', 'milk_production.csv')
us_coffee_shops <- read_csv(here::here('data', 'us_coffee_shops.csv')

)
)

New packages:

install.packages('maps"')

install.packages('mapproj"')

install.packages('sf')

install.packages('rnaturalearth')

devtools::install_github("ropensci/rnaturalearthhires")
devtools::install_github("ropensci/rnaturalearthdata")
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Week 11: Maps

1. Plotting maps
2. Adding data to maps

BREAK

3. Projections
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How to make a map

Step 1: Load a shape file

a. Use a library

b. Read in a shape file

Step 2: Plot the shape file

a. Polygon data: geom_polygon()

b. Simple Features data: geom_sf()
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Polygon maps

Get the "World" shape file

library(ggplot2)

world <- map_data("world")
head(world)

lat group order region subregion
.45200 Aruba <NA>
.42300 Aruba <NA>
.43853 Aruba <NA>

.50049 Aruba <NA>
. 54697 Aruba <NA>
.59707 Aruba <NA>
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Polygon maps

Get the "World" shape file

library(ggplot2)

world <- map_data("world") 50-

lat
o

Make the plot with geom_polygon()

-50 -

ggplot(world) +
geom_po lygon (
aes(x = long, y = lat, group = group), o : o -
fill = "grey90", color = "grey60" long
)
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Polygon maps

Get the "US States" shape file

50 -

library(ggplot2)

45-

us_states <— map_data("state")

40-

lat

Make the plot with geom_polygon()

35-

30-

ggplot(us_states) +
geom_po lygon (
aes(x = long, y = lat, group = group), o o &
fill = "grey90", color = "grey60" long
)

25-
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Simple Features
package: {sf}

Art by
Allison Horst

ftick eome frief:

for pénpie whe

love their map|
and IQnier.
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https://allisonhorst.com/

Simple Features (sf) maps

: Simple feature collection with 6 features and 1 field
Library data from Natural Earth Geometry type: MULTIPOLYGON
Dimension: XY
Bounding box: xmin: -73.36621 ymin: -22.40205 xmax:
Geodetic CRS: WGS 84
name geometry
Zimbabwe MULTIPOLYGON 31.28789 -2...
Zambia MULTIPOLYGON 30.39609 -1...
Yemen MULTIPOLYGON 53.08564 16...

library(rnaturalearth)
library(rnaturalearthdata)

world <— ne_countries(
scale = "medium",
returnclass = "sf"

)

world %>%
select(name, geometry) %>%
head()

-60.82119 9...
12.43916 41...

Venezuela MULTIPOLYGON
Vatican MULTIPOLYGON

1 (((
2 (((
3 (((
4  Vietnam MULTIPOLYGON (((104.064 10....
5 (((
6 (((
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http://www.naturalearthdata.com/downloads/50m-cultural-vectors/

Simple Features (sf) maps

Get the "World" shape file

library(rnaturalearth)
library(rnaturalearthdata)

world <— ne_countries(
scale = "medium",
returnclass = "sf"

)

Make the plot with geom_sf ()

library(sf)
ggplot(data = world) +

geom_sf(fill = "grey90", color = '"grey60")
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Simple Features (sf) maps

Get the "US States" shape file

library(rnaturalearth)
library(rnaturalearthdata)

us_states <- ne_states(
country = 'united states of america’,
returnclass = 'sf'

)
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Simple Features (sf) maps

Get the "US States" shape file

library(rnaturalearth)
library(rnaturalearthdata)

us_states <— ne_states(

country = 'united states of america’,
returnclass = 'sf'

)

Make the plot with geom_sf ()

120°W 60°W 0° 60°E 120°E

library(sf)

ggplot(data = us_states) +
geom_sf(fill = "grey90", color = 'grey60")
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Simple Features (sf) maps

Get the Continental "US States" shape file

library(rnaturalearth)
library(rnaturalearthdata)

us_states_cont <- ne_states(

country = 'united states of america’,
returnclass = 'sf'
o2

) %>%

filter(! name %in% c('Alaska', 'Hawaii'))

Make the plot with geom_sf ()

library(sf)

ggplot(data = us_states_cont) +
geom_sf(fill = "grey90", color = 'grey60")

45°N -

40°N -

35°N -

120°W

110°W

100°W

90°W

70°W
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Inset Hawail and Alaska

Get the shape file from {tigris} package

library(tigris)

o
V
o

us_sf <- tigris::states(class = "sf", cb = TRUE)
shift_geometry() %>%
filter(GEOID < 60)

Make the plot with geom_sf ()
us_st %>% o
ggplot() +
geom_sT()
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The maps package

Includes data on:

US: states, county, state, usa
France: france

Italy: italy

New zealand: nz

Example:

World: world, world.cities, lakes

library(maps)

us_counties <- st_as_sf(
map("county", plot = FALSE, fill

ggplot(data = us_counties) +
geom_sf(fill = 'grey90', color =

= TRUE))

'grey60"')

50°N -

45°N -

40°N -

120°W

110°W

100°W

90°W
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Simple Features (sf) maps: st _read ()

Read in the "World" shape file from Natural Earth

library(sf)

world <- st_read(here::here(
'data', 'natural_earth_countries',
'ne_50m_admin_0_countries.shp')) %>%
clean_names()

Reading layer "ne_50m_admin_0_countries' from data so
Simple feature collection with 241 features and 94 fi¢
Geometry type: MULTIPOLYGON

Dimension: XY
Bounding box: xmin: -180 ymin: -89.99893 xmax: 180 y

Geodetic CRS: WGS 84
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http://www.naturalearthdata.com/downloads/50m-cultural-vectors/

Simple Features (sf) maps: st _read ()

Read in the "World" shape file

library(sf)

world <- st_read(here::here(
'data', 'natural_earth_countries',
'ne_50m_admin_0_countries.shp')) %>%
clean_names()

Reading layer “ne_50m_admin_0_countries' from data so 1
Simple feature collection with 241 features and 94 fig e
Geometry type: MULTIPOLYGON === R =

Dimension: XY
Bounding box: xmin: -180 ymin: -89.99893 xmax: 180 y

Geodetic CRS: WGS 84

ggplot(data = world) +
geom_sf(fill = "grey90", color = '"grey60")
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Simple Features (sf) maps: st _read ()

Read in the "Central Park" shape file [source]

library(sf)

central_park <- st_read(here::here( wsom-
'data', 'central_park', 'CentralPark.shp'))

Reading layer "CentralPark' from data source " /Users/ 0N,
Simple feature collection with 2550 features and 6 fi¢
Geometry type: LINESTRING

Dimension: XY
Bounding box: xmin: -73.99249 ymin: 40.7625 xmax: -7
Geodetic CRS: WGS 84

40.78°N -

40.77°N -

ggplot(data = central_park) +
geom_sf(color = 'grey75"')

73.99°W 73.98°W 73.97°W 73.96°W 73.95°W 73.94°W
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https://github.com/malcolmbarrett/designing_ggplots

Your turn [10:@@]

Use the rnaturalearth library to extract and plot the shape files for China and Africa:

80°E 90°E 100°E 110°E 120°E  130°E



Week 11: Uaps

1. Plotting maps
2. Adding data to maps

BREAK

3. Projections




First rule of adding data to maps:

Do you need to make a map?




Not all maps
are useful...

SUBSCRIBERS T©
MAFTHA SIEVART LvivG

§ TE BUSINESS IMPLICATIONS PRE CLEFR,

J

CONSUMERS OF
[ FURRY FORNOGRAPHY

PET PEEVE #208:

GEOGRAPHIC PROFIE MAPS WHICH PRE
BARSICALLY JUST FOPULATION MAPS

https://xkcd.com/1138/ 24 [ 69


https://xkcd.com/1138/

Cha, if by the land. Tea, if by the sea.

..but some
maps are

https://twitter.com/pwang/status/1387228573896003585 25/69


https://twitter.com/pwang/status/1387228573896003585

1. Choropleth maps

2. Point maps




Choropleth - from Greek:

e YWpocg "choros" (area/region)
e TIARB60¢ "plethos" (multitude)

Second Letter of Each State Abbreviation

MD
oc [ Second Letter
ex: INdiana

[ Next Consonant (When not the Second Letter)

ex: TeXas

Last Letter

ex: MainE

Second Letter and also Last Letter
ex: CAliforniA

First Letter of Second Word

ex: New York

Other

From reddit: r/dataisbeautiful by u/GaudyAudi
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https://en.wikipedia.org/wiki/Choropleth_map
https://www.reddit.com/r/dataisbeautiful/comments/fgq3d3/oc_us_state_abbreviation_conventions/

Choropleth maps are easily misleading




Number of events != Number of events per capita

Motor Vehicle Deaths
I 26099

B 5.321-7.268
P 2998 - 3843

1,013-2299
7-907

Motor Vehicle
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Manipulating fill scale produces wildly different maps

Hlspamc populatlon (%)

Ay

I
=
{

' 4
q_,
./"

v

04
406
B 6.1-9
. 9.1-11
[_RINE1
. 2).1-47

Hlspamc populatlon (%) Hispanic populatlon (%)

98

75

g
ex g
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Manipulating fill scale produces wildly different maps

WasH.

Outlined areas had known stay-at-home ME.

orders by March 27

BTy S

WO, MICH

ARIZ;

When average distance traveled first fell below 2
miles

Where people were still traveling last week
Percent change in average travel for the week of March 23,
compared with travel before the coronavirus outbreak.

Closer to normal travel —

No travel Half of normal Normal travel

ByMar. 16 Mar.19 Mar.24 Mar. 26

Data is through March 26. Only weekdays were counted,
because almost everyone traveled less on weekends.

Source: New York Times
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https://www.nytimes.com/interactive/2020/04/02/us/coronavirus-social-distancing.html

Land doesn't vote - people vote

By David Zumbach
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https://twitter.com/DavidZumbach/status/1344547411985911808?s=19

Land doesn't vote - people vote

Election maps from: http://www-personal.umich.edu/~mejn/election/2016/
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http://www-personal.umich.edu/~mejn/election/2016/

MOST SOLAR SYSTEM DIAGRAMS ARE MISLEADING,

THIS CHART OFFERS A MORE ACCURATE VIEW BY
SHOWING THE PLANETS SIZED BY POPULATION.

MARS  URANUS

.\’
]/ \ R

v/ JUPITER NEPTUNE

SATURN

https://xkcd.com/2439/
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https://xkcd.com/2439/

Easy to lie with fake news

2016 ELECTION MAP: ‘ i

GOVERNMENT RELEASED
CRIME MAP OF 2013:

LOWER CRIME RATES
HIGHER CRIME RATES

Bottom map is actually this map of the 2012 election
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http://www-personal.umich.edu/~mejn/election/2012/countymaprb1024.png

(here is what actual crime rates look like)

2016 Election map [source] 2014 Crime map [source]

Reported crime incidents per 1,000 people in 2014
L I— |
40 50
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http://www-personal.umich.edu/~mejn/election/2016/
https://www.washingtonpost.com/graphics/national/crime-rates-by-county/

A choropleth alternative: hex maps

1994 Simpson Diversity Index in US 2016 Electoral College

Schools

Calls and electoral vote counts
As of 2:32 a.m. ET

Simpson diversity index
during the 1994/95 school year
M
0.2 0.4

ELECTORAL VOTES

M Clinton 218
B Trump 275
Not called 45

%7 FIVETHIRTYEIGHT SOURCE: ABC NEWS, AP

https://github.com/malcolmbarrett/designing_ggplots https://fivethirtyeight.com/
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https://github.com/malcolmbarrett/designing_ggplots
https://fivethirtyeight.com/

How to make a choropleth map

Milk Production by State in 2017

Milk produced RS

(billionsIbs) o 10 20 30 40
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How to make a choropleth map

Get the "fill" data

milk_2017 <- milk_production %>%

filter(year == 2017) %>%

select(name = state, milk_produced) %>%
mutate(milk_produced = milk_produced / 1079)

us_states %>%

select(name, milk_produced) %>

head ()

Get the "map" data

us_states <— ne_states(

country = 'united states of america',
returnclass = 'sf') %%

filter(! name %in% c('Alaska', 'Hawaii')) %>%
left_join(milk_2017, by = 'name')

Simple feature

Geometry type:
Dimension:

Bounding box:
Geodetic CRS:

name

Washington

Idaho

Montana

Minnesota

1
2
3
4 North Dakota
5
6 Michigan

collection with ¢

MULTIPOLYGON

XY

xmin: -124.7346 \

WGS 84

milk_produced
6.526
14.627
0.288
0.345
9.864 MUL
11.231



How to make a choropleth map

ggplot(us_states) +

geom_sf(aes(fill = milk_produced)) +
scale_fill viridis(

option = "plasma",

limits = c(0, 40)) +
theme_void(base_size = 15) +
theme(legend.position = 'bottom') +
labs (

fill = '"Milk produced\n(billions 1bs)"',

title = '"Milk Production by State in 2017'
)

Milk Production by State in 2017

Milk produced [INERR

(billions Ibs)

0 10 20 30 40
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How to make a choropleth map

ggplot(us_states) +

geom_sf(aes(fill = milk_produced)) +
scale_fill viridis(

trans = 'sqrt’,

option = "plasma",

limits = c(0, 40)) +
theme_void(base size = 15) +
theme(legend.position = 'bottom') +
labs (

fill = '"Milk produced\n(billions 1bs)"',

title = '"Milk Production by State in 2017'
)

Non-linear scale:

Milk Production by State in 2017

Milk produced [ IR

(billions Ibs) o

10 203040
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1. Choropleth maps

2. Point maps




Points as locations

Edinburgh
e ©
Glasgow

Leeds
)

Liverpoole # e ¢\« (g
Manchester

w ® ® cicester
Birmingham Lo.ndon

)
Bristol
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Points encoding a variable

The 1000 most populous cities in the UK

g :...'j' \

Population
(in Millions)

« 0.02

- 0.04

e 0.08

2
.......
() o

1.00
7.00
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For point size, use area, not radius

Area = mr?

Radius Area

O OQ o O O

$100 $200 $400 $100 $200 $400
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Radius

The 1000 most populous cities in the UK

Population
(in Millions)

0.02
0.04
0.08

i A 1.00

R 7.00

o
g 2
R Tip
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L epteeet
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ose Camar o
BT WY
[ e T T R
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* “e ‘o, 0. o .
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'?f..: \"_‘,- ":
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° o =':'4-'?-:-3..:::"
.y eeete 3577
. o i
-tue %

Area

The 1000 most populous cities in the UK

Population
(in Millions)

< - 0.02

< 004
0.08
1.00
7.00
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How to add points to a map

Coffee Shops in the US

Coffee shop

© Baskin Robbins @® Dunkin' Donuts ® Starbucks ©® Tim Hortons
® Caribou Coffee  ® Peet's Coffee & Tea @ The Coffee Bean & Tea Leaf
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How to add points to a map

Load the continental US shape file

[head(us_coffee_shops)

us_states_cont <- ne_states(
country = 'united states of america’,
returnclass = 'sf') %%

filter(! name %in% c('Alaska', 'Hawaii'))

Read in the coffee shop data

us_coffee_shops <- read_csv(here::here(
'data', 'us_coffee_shops.csv'))

# Only keep data in continental US
us_coffee_shops <— us_coffee_shops %>%
filter(
lat > 22, lat < 50,
long > -150, long < -66
)

#> # A tibble: 6 x 8

#>
#>
#>
#>
#>
#>
#>
#>

name
<chr>
Baskin

Baskin
Baskin
Baskin
Baskin
Baskin

Robbins
Robbins
Robbins
Robbins
Robbins
Robbins

lat

<db1>
40.
42.
34.
29.
36.
40.

long unique_id
<db1> <db1>
-73.4 3304448
-88.0 11342048
-84.5 3304169
-95.6 3304006
-89.5 3303959
-73.6 3304507
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How to add points to a map

Plot coffee shop locations over map

ggplot() +
geom_sf(data = us_states_cont) +
geom_point (
data = us_coffee_shops,
aes(x = long, y = lat, color = name),
size = 0.3

) +
theme_void(base_size = 15) +
theme(legend.position = 'bottom') +

guides(color = guide_legend(
title.position = "top",

override.aes = list(size = 3))) +
labs (

color = 'Coffee shop',

title = 'Coffee Shops in the US'

)

Coffee Shops in the US

FdC
i =

Coffee shop

Baskin Robbins @ Dunkin' Donuts
Caribou Coffee  ® Peet's Coffee & Tea

® Starbucks
The Coffee Bean & Tea Leaf

Tim Hortons
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Create this map of squirrels in NYC's Central Park using this data from the Squirrel Census:

Your turn

e The CentralPark.shp file in the data/central_park folder.

e The nyc_squirrels

csv file in the data folder.

Hint: The color is mapped to the primary_fur_color variable

(More about the Squirrel Census here)

...\\\' So)
L7575/

— &#«.ﬂ/

L W

: p \ ) 4 g

/.,N..WMM.W“W&N\\\\\Q\ .
§¢\§\

Sis I,
;l%.d /4
,/ .



https://www.thesquirrelcensus.com/
https://www.nytimes.com/interactive/2020/01/08/nyregion/central-park-squirrel-census.html

Intermission

GIVE To CANADA TS SHOULD

BE LhSCONSIN ~ FOVE LONG ISLAND
'““7 O NT OR CT OR

Vg’ J‘x OWN fmqrz

F}u(; 5
DGE;E @ &2/
\_ W l_‘::-'.

.fFuf

FHMHHHDLEOWG To HAVE

A
oo | S /’ji
= THNG Y

i
STRAIGHTEN. T0
k FiX SURVEY ERRORS

LETS BE HONEST-

THIS SHOULD BE s/
, 100, WHY SHOULD FLORIDA
‘9 a GET ALABAMA'S (OASTUNES?

IT WAS SCARY WHEN THE GRAPHIC DESIGNERS SEIZED CONTROL OF THE COUNTRY, BUT IT TURNED OUT
THEY JUST WANTED TO FIX SOME THINGS ABOUT THE STATE BORDERS THAT HAD ALLJAYS BOTHERED THEM.

05:00




Week 11: Uaps

1. Plotting maps
2. Adding data to maps

BREAK

3. Projections




What's a map projection?

Why all world maps are wrong
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https://www.youtube.com/watch?v=kIID5FDi2JQ

What Is the best projection?...it depends

Compare country sizes
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https://thetruesize.com/

Using projections

To modify the projection of a map, use coord_sf(crs = st_crs(XXXX))

[world <- ne_countries(scale = "medium", returnclass = "sf") ]
Default (long-lat) Robinson projection Mollweide projection
ggplot(data = world) + ggplot(data = world) + ggplot(data = world) +
geom_sf() geom_sf() + geom_sf() +
coord_sf(crs = "ESRI:54030") coord_sf(crs = "ESRI:54009")




Common Projections

ggplot layer:

[coord_sf(crs = "ESRI : XXXX")

Worlid United States
Code Projection Code Projection
“"ESRI:54030" Robinson "ESRI:102003" Albers
ESRI:54002" Equidistant cylindrical "ESRI:102004" Ic_:am.bert Conformal
"ESRI:54004" Mercator 2Le
"ESRI:54008" Sinusoidal 4269 NAD 83

"ESRI:54009" Mollweide
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US projections

us_states_cont <- ne_states(country = 'united states of america',
returnclass = 'sf') %%
filter(! name %in% c('Alaska', 'Hawaii'))

NAD 83 projection Mercator Albers

ggplot(data = world) +

geom_sf() +
coord_sf(crs = 4269)

ggplot(data = world) +
geom_sf() +
coord_sf(crs

"ESRI:54004

ggplot(data = us_states_cont)

geom_sf() +
coord_sf(crs

"ESRI:10200

50°N

45°N

40°N

35°N -

30°N -

25°N -

=

W

120°W

T~ |

10°W

50°N -

45°N -

40°N -

35°N -

30°N -

25°N -

I
*i\

w

45°N -

40°N -

35°N -

30°N-

25°N -

120°W

10°W




Mapping data to projections - choropleth map

milk_2017 <- milk_production %>%
filter(year == 2017) %>%
select(name = state, milk_produced) %>%
mutate(milk_produced = milk_produced / 1079)

us_states <— ne_states(
country = 'united states of america',
returnclass = 'sf') %%
filter(! name %in% c('Alaska', 'Hawaii')) %>%
left_join(milk_2017, by = 'name')

ggplot(us_states) +
geom_sf(aes(fill = milk_produced)) +
scale_fill_viridis(
option = "plasma",
limits = c(0, 40)) +
theme_void(base_size = 15) +
theme(legend.position = 'bottom') +
labs (
fill = 'Milk produced\n(billions 1bs)"',
title = 'Milk Production by State in 2017'
)

Milk Production by State in 2017

Milk produced (NI

(billions Ibs)

0 10 20 30 40
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Mapping data to projections - choropleth map

milk_2017 <- milk_production %>%
filter(year == 2017) %>%
select(name = state, milk_produced) %>%
mutate(milk_produced = milk_produced / 1079)

us_states <— ne_states(
country = 'united states of america',
returnclass = 'sf') %%
filter(! name %in% c('Alaska', 'Hawaii')) %>%
left_join(milk_2017, by = 'name')

ggplot(us_states) +
geom_sf(aes(fill = milk_produced)) +
scale_fill_viridis(
option = "plasma",
limits = c(0, 40)) +
theme_void(base_size = 15) +
theme(legend.position = 'bottom') +
labs (
fill = 'Milk produced\n(billions 1bs)"',
title = 'Milk Production by State in 2017'
) +
coord_sf(crs = "ESRI:102003")

Albers Projection

Milk Production by State in 2017

Milk produced NS

(billions Ibs) o 10 20 30 40
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Mapping data to projections - points

g Coffee Shops in the US
us_states_cont <- ne_states(

country = 'united states of america', \gii;i
returnclass = 'sf') %% 5
filter(! name %in% c('Alaska', 'Hawaii')) o
us_coffee_shops <- us_coffee_shops %>% ﬁggw L
filter(lat > 22, lat < 50, Ve

long > -150, long < -66)

ggplot() +
geom_sf(data = us_states_cont) +
geom_point(

data = us_coffee_shops, Coftee shop
Baskin Robbins ® Dunkin' Donuts ® Starbucks Tim Hortons
aes (X = 1.0ng, y = lat ’ color = namE) ’ ® Caribou Coffee  ® Peet's Coffee & Tea ® The Coffee Bean & Tea Leaf

size = 0.3) +
theme_void(base_size = 15) +
theme(legend.position = 'bottom') +
guides(color = guide_legend(

# Move legend title to top

title.position = "top",

# Increase legend point size

override.aes = list(size = 3))) +

labs (
color = 'Coffee shop',
title = 'Coffee Shops in the US'

)
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Mapping data to projections - points

us_states_cont <- ne_states( .
country = 'united states of america', Falll
returnclass = 'sf') %% ¢
filter(! name %in% c('Alaska', 'Hawaii'))

us_coffee_shops <- us_coffee_shops %>% Coffee Shops in the US
filter(lat > 22, lat < 50, S
long > -150, long < -66) }!“"4l T
/A, ‘{/ \L‘H . L, “g
ggplot() +

geom_sf(data = us_states_cont) +

geom_point( N |
data = us_coffee_shops, S Y T
aes(x = long, y = lat, color = name), ‘
size = 0.3) +

theme_void(base_size = 15) +

theme(legend.position = 'bottom') +

guides(color = guide_legend(

Coffee shop
Baskin Robbins ® Dunkin' Donuts ® Starbucks Tim Hortons

t lt le " pO S lt 10 n = " t (0] p " ’ Caribou Coffee ® Peet's Coffee & Tea The Coffee Bean & Tea Leaf

override.aes = list(size = 3))) +

labs (

color = 'Coffee shop',

title = 'Coffee Shops in the US'
) +

coord_sf(crs = "ESRI:102003")
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Mapping data to projections - points

First match us_coffee_shops crs to us_states_cont

us_states_cont <- ne_states( [head(us_coffee_shops_sf)

country = 'united states of america’,

returnclass = 'sf') %% ] . :

filter(! name %in% c('Alaska', 'Hawaii')) #> Simple feature collection with ¢

#> Geometry type: POINT

us_coffee_shops <- us_coffee_shops %>% #> Dimension: XY

fllter({aﬁ >>23150 {gﬁ <<5966) #> Bounding box: xmin: -95.60337 \

ong » tON9 #> Geodetic CRS: WGS 84

us_coffee_shops_sf <- st_as_sf(us_coffee_shops, #> # A tibble: 6 x 7

coords = c("long", "lat"), #>  name unique_id
crs = st_crs(us_states_cont)) #>  <chr> <db1>

#> Baskin Robbins 3304448
#> Baskin Robbins 11342048
#> Baskin Robbins 3304169
#> Baskin Robbins 3304006
#> Baskin Robbins 3303959
#> Baskin Robbins 3304507




Mapping data to projections - points

Plot coffee shop locations over map with geom_sf ()

ggplot() +
geom_sf(data = us_states_cont) +
geom_sTf(
data = us_coffee_shops_sf,
aes(color = name),
size = 0.3) +
theme_void(base _size = 15) +
theme(legend.position = 'bottom') +
guides(color = guide_legend(

title.position = "top",

override.aes = list(size = 3))) +
labs (

fill = 'Coffee shop',
title = 'Coffee Shops in the US'

)

Coffee Shops in the US

name

Baskin Robbins @ Dunkin' Donuts ® Starbucks
Caribou Coffee  ® Peet's Coffee & Tea The Coffee Bean & Tea Leaf

Tim Hortons
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Mapping data to projections - points

Plot coffee shop locations over map with geom_sf ()

ggplot() +
geom_sf(data = us_states_cont) +
geom_sTf(
data = us_coffee_shops_sfT,
aes(color = name),
size = 0.3) +
theme_void(base _size = 15) +
theme(legend.position = 'bottom') +
guides(color = guide_legend(
title.position = "top",
override.aes = list(size = 3))) +
labs (
fill = 'Coffee shop',
title = 'Coffee Shops in the US'
) +

coord_sf(crs = "ESRI:102003")

Albers Projection

Coffee Shops in the US

name

Baskin Robbins @ Dunkin' Donuts ® Starbucks
Caribou Coffee  ® Peet's Coffee & Tea The Coffee Bean & Tea Leaf

Tim Hortons

64 / 69



Mapping data to projections - points

Plot coffee shop locations over map with geom_sf ()

[ ggplot() + * LCC Projection
geom_sf(data = us_states_cont) + |
geom_s f ( Coffee Shops in the US

data = us_coffee_shops_sfT,

aes(color = name),

size = 0.3) +
theme_void(base _size = 15) +
theme(legend.position = 'bottom') +
guides(color = guide_legend(

title.position = "top",
override.aes = list(size = 3))) +
labs ( name
1 — askin Robbins @  Dunkin' Donuts ® Starbucks im Hortons
f l -L -l' - ? O f f e e S h O p I ’ . garizouRcssee ® Eee:s Clszeet& Tea ?I:etéoflf(ee Bean & Tea Leaf e
title = 'Coffee Shops in the US'
) +

coord_sf(crs = "ESRI:102004")
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Robinson Projection

[2@:@@] Your turn

Use the internet_users_country.csv data and the world
data frame from the rnaturalearth library to create these two
versions of internet access by country in 2015.

Hints:

|
e The 1iso_a3 variable in the worlds data frame corresponds
with the code variable in the
internet_users_country.csv data frame (use this for Mercator Projection

joining).
e Usescale _fill_gradient() to fill the color:

scale_fill_gradient(
low = "#e7elef",
high = "#dd1c77",
na.value = "grey70",

limits = c(0, 100))



Remember: Mini Project 3 Due 11/11
(That's <1 week!)

https://eda.seas.gwu.edu/2025-Fall/mini/3-redesign.html
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Extra practice




Your turn [15 : 0@]

Use the us states cont data frame and the state abbs data frame to create a
labeled map of the U.S.:




