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Analysis and Geoprocessing with NYC OpenData

Figure 1: A lot of cool stuff here
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Overview of lab exercise and problem set

1. Lab exercise
a) Map of bicycle crashes (per capita) in each NYC community district
b) Map of bike lanes per district (normalized for population)

2. Problem set
a) Map of rat activity (per capita) in each NYC community district
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We will first make this map

NYC Bicycle Crashes

Crashes per 1000 residents
[Jo-2

[J2-45

[@45-76

B 7.6-117

Bl 11.7-64.1

No population

Figure 2: Bike crashes per capita in NYC
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This will require joining community districts polygons ...

Figure 3: Community districts in NYC
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... to a (non-geographic) spreadsheet of population statistics

NYC_Pop.csv - LibreOffice Calc
File Edit View Insert Format Styles Sheet Data Tools Window Help
B-m-4 L M- 2 4 -~

Liberation Sans

cd_code cd_name
JSitose. Mot Haven, Port Morris

2 Hunts Point, Longweed 9493 34390 39443 46824

2 Wzt Ctong par Ext 57162 68574

7 Concourse Village 207 12 110062 139563

5 Uuwevswy His., Forgham. M1. Hope 118435 128313

Tremont, Belmont 65016, o051 75688

Taetoos 108588 141411

8 Riygrdale. Kingsbridge. e o6 97030 101332

9 Soundview. Parkehester 16644 155070 167850

10 Throgs Nk.. Co-op City, Pelham Ba: 043 108003 115048

11 Pelham Pkvy, Morris Park, Laconi 07842 110706

12 Wakefield, Wil Agm;\g\)ggg 129620 149077

1 Williamsburg, Greeny 155072 160338

2Brooklyn Heights. o eane 04534 98620

Bedford Stuyvesant 13869 143867

4Bushwick 102572 104358

5 East New York, Stait City 161350 173198

6 Park Siope, Carroll Gardens 102724 104054

7'Sunset Park, Windsor Terrace 102553 120063

8 Croan Heights North 9400 96076

9 Crown Heights South, Wingale 110715 104014

108Bay Ridge. Dyke Heights 110612 122542

11 8ensonhursi, Bath Beach 149004 172120

12Borough Park, Ocean Parkway 160018 185046

3Brooklyn 13Coney Island, Brighton Beach 102506 106120
2B0okv) 24 Flaibush, Midwos 2 o

N N ) Formatted Display  Match Case

Sheet 1 0f 1 Default English (UsA) 3z + Average:; Sum: 0 100%

Figure 4: NYC population data
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followed by a point-in-polygon analysis and some field calculations

Figure 5: NYC bike crash data
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We will then make this map

NYC Bicycle Lanes

Miles per 1000 residents
[Jo-0.066
[ 0.066-0.19
[ 0.19-0.283
[ 0.283-0.432
[ 0.432-0.899
No population

Figure 6: Bike lanes per capita in NYC
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This will require some line-in-polygon analysis

Figure 7: Bike lanes in NYC
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You will make this map for your problem set

NYC Rodent Inspections (2001-2023)

Rat activity per 1000 residents
[Jo-17
[J17-92
[ 9.2-30.1
I 30.1-79.4
I 79.4-281.2
No population

Figure 8: Rat activity per capita in NYC
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This will involve (again) point-in-polygon analysis

Figure 9: Rodent inspections in NYC
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You can make these plots in QGIS or in R. Instructions for both are below.

Bicycle Crashes per 1000 Residents Miles of Bicycle Lane per 1000 Residents Rat Activity per 1000 Residents

03
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02
150

10 20 30 40 50 60
50

=L p¥

Figure 10: Map 1in R Figure 11: Map 2in R Figure 12: PS03 in R
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We will put multiple types of data on same map:

Category Type Format Data source

Community district borders Vector (polygon) .geojson NYC OpenData
Community district population Table .csv NYC OpenData
Vehicle collisions involving bicycles Vector (point) .csv NYC OpenData
Bike routes Vector (polyline) .geojson NYC OpenData
Rodent inspections finding “rat activity”  Vector (point) .CSV NYC OpenData

These are all in the PS03.zip file posted on Canvas.

Let's open QGIS. ..
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https://data.cityofnewyork.us/City-Government/Community-Districts/yfnk-k7r4
https://data.cityofnewyork.us/City-Government/New-York-City-Population-By-Community-Districts/xi7c-iiu2
https://data.cityofnewyork.us/Public-Safety/Motor-Vehicle-Collisions-Crashes/h9gi-nx95
https://data.cityofnewyork.us/Transportation/Bicycle-Routes/7vsa-caz7
https://data.cityofnewyork.us/Health/Rodent-Inspection/p937-wjvj/about_data

QGIS M
R M

QGIS
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QGIS

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

*Untitled Projec

ettings
ctrlen ) 52 . 2
New from Template e 78
Open.. ctrlso e
Open From , Y
| opengecent ,
Close
save Ctrlss
SaveTo ,
Properties. Ctrleshiftp
| snapping Options.
Import/Export »
New rint Layout ctrlep
New Report.
Layout Manager.
Layouts 4
Models ,
Exit QGIS Ctri+Q
T 1legend entry removed. Coordinate 6091189 % Scale 1:84388984 |~ | @ Magnifier 100% | Rotation |0.0° 2| v Render @ unknowncRs @
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QGIS Map 1
R \YET

Map 1
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QGIS Map 1

Load community districts: Layer — Add Layer — Add Vector Layer...
Open the file NYC_CD.geojson in the NYC_Communities folder. Click Add

Cancel Open OGR Supported Vector Dataset(s)

D Recent ¢ fiizhukov Dropbox HKS Teaching API231 ProblemSets PS03 Data NYC_Communities

G} Home
@ NYC_CD.geojson 39MB  GeoJSON geospatial data

D it
[2) Documents B nycd_metadata.pdf 351.5kB  Document

& Downloads
11 Music

& Pictures
I8 Videos

£ Dropbox

+ Other Locations

All files

Yuri M. Zhukov API-231 / GIS-PubPol / 05



QGIS Map 1

This dataset includes 71 polygons, including New York's 59 community districts and
12 areas outside of community districts’ jurisdiction (parks, waterfront)

1abo3 — QGis. 50 e

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

> = o ® o 5 3 D A I oo =

DEBREN Qe2LAPP L LUOR H-8-&- AE S E-=-

BV, Z B = ¢ o @ I

) LA

Browser e®

IR TR

Favorites

" spatial Bookmarks

= Project Home

4 Home

© GeoPackage
Layers o
vAdeT&-F3AO
I NYC_CD

saved project to: /home/zhukov/Dropbox/HKS/Teaching/aPiz Coordinate | 40.8353',743781° |95 Scale | 1:15109%  ~ | @ Magnifier | 100% 2| Rotation [00° 2| [VIRender @EpsGa326 @
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QGIS Map 1

Open the Attribute Table for this layer. We see a borough-district code
(boro_cd) and geometric statistics (shape_area, shape_leng)

& R ETY: /4 =

boro_cd  shape_area shape_leng

1 |308 45603787.... 38232.886...
2 414 195576601.... 210918.17,

3 204 55522140.... 31358.450.

4 228 92938101.... 122141.65...

5 205 38316975.... 29443.041

6 313 88180564.15 65789.792...

7 311 103208266... 51534.144...

8 484 120185760... 227190.5:

9 310 111345162... 44781.826...

10,410 172077374... 105822.37...

11,164 38312378.... 32721.09

12/203 44796444.... 33500.037...

131206 42664319.... 35875.709.

14/226 50565798.... 32820.482...

15480 32777561.... 47338.739...

16.105 43790039.... 35288.334... =

Show All Features _.
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QGIS Map 1

For a definition of boro_cd, we can look at the metadata for NYC_CD
(nycd_metadata.pdf). The metadata seem out of date (BoroCD # boro_cd), but
there's important info here about this code is constructed

Frere BoroCD
>

* ALias  BoroCD

* Data Trre  Smalllnteger

*WipTH 2

* Preciston 0

*Seae 0

FIELD DESCRIPTION

Community district number preceded by BoroCode.
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QGIS Map 1

Load population data:

- Layer — Add Layer — Add Delimited Text Layer...

- Navigate to the file NY_Pop.csv in the NYC_Population folder

- Set Geometry Definition = No geometry (attribute table only)
- Click Add

Data Source Manager — Delimited Text

-_Population (ENGTNE

“ File name

e

- Vector

Layer name |NYC_Pop Encoding |UTF-8

x v File Format
.5 Raster
*) CV (comma separated values)

Regular expression delimiter

Custom delimiters

» Record and Fields Options

v Geometry Definition

Point coordinates
74 spatiaLite Well known text (WKT)
*) No geometry (attribute only table)

"T, PostgresQl
The file contains only attribute information - it will not be displayed on the map

n, 's":r‘fg‘- » LayerSettings
wa Virtual sample Data
8 Loyer |
S boro_code Borough <d_code. <d_name pe-
123 Integer (32 bit) | e Text (string) - | integer (32 bit) | e Text (string) ~ |23 1nteg
12 Bronx 1 Melrose, Mott Haven, Port Morris 138557
Features  EGTIENY ©QAadd || @close

05
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QGIS Map 1

The new layer is visible in the side menu. But it doesn’t appear on the map, since
it's not a spatial dataset. Right-click NYC_Pop — Open Attribute Table

*labo3 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
b = ah os
DEBRR

e @ o 3
Uj* WP 2 250 5

o x
4 LG BE#¥H =6
BQV./ZREBD <@ @~ |
K ®
Browser a®
IeT®
Favorites -

" Spatial Bookmarks
= Project Home
41 Home

© GeoPackage

v Lnveco

Coordinate| 40.6815°73.7267° |9 Scale| 1:151096

~| @ Magnifier| 100% 2| Rotation [00° | VIRender @epscazs @
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QGIS Map 1

This is a table of community district names and population statistics. Maybe we can
link this table to NYC_CD... but there is no common variable

boro_code Borough cd_code cd_name pop_1970 pop_1980 pop_1990 pop_2000 pop_2010 3
1 2| Bronx 1 Melrose, M... 138557 78441 77214 82159 91497
2 2 Bronx 2| Hunts Poin... 99493 34399 39443 46824 52246
3 2 Bronx 3 Morrisania,... 150636 53635 57162 68574 79762
4 2 Bronx 4 Highbridge... 144207 114312 119962 139563 146441
5 2 Bronx 5 University ... 121807 107995 118435 128313 128200
6 2 Bronx 6 East Tremo... 114137 65016 68061 75688 83268
7 2 Bronx 7 Bedford Pa... 113764 116827 128588 141411 139286
8 2 Bronx 8 Riverdale, ... 103543 98275 97030 101332 101731
9 2 Bronx 9 Soundview,... 166442 167627 155970 167859 172298
10 2 Bronx 10 Throgs NK.,... 84948 106516 108093 115948 120392
1" 2 Bronx 11| Pelham Pk... 105980 99080 97842 110706 113232
12 2 Bronx 12| Wakefield, ... 135010 128226 129620 149077 152344
13 3 Brooklyn 1 williamsbu... 179390 142942 155972 160338 173083
14 3 Brooklyn 2 Brooklyn H... 110221 92732 94534 98620 99617
15 3 Brooklyn 3 Bedford St... 203380 133379 138696 143867 152985
16 3 Brooklvn 4 Bushwick 137902 92497 102572 104358 112634 =
Show All Features _
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QGIS Map 1

Wait. NYC_CD has a boro_cd code, which is “Community district number preceded
by BoroCode". Maybe we can create a boro_cd code in NYC_Pop, using boro_code
and cd_code? Open Field Calculator

eatures Total: 59, Filtered: 59, Selecte

£ LT E &L B E S & &

boro_code Borough cd_code cd_name pop_1990 pop_2000 pop_2010 =
1 2| Bronx 1 Melrose, M... 138557 78441 77214 82159 91497
2 2 Bronx 2 Hunts Poin... 99493 34399 39443 46824 52246
3 2 Bronx 3 Morrisania,... 150636 53635 57162 68574 79762
4 2 Bronx 4 Highbridge... 144207 114312 119962 139563 146441
5 2 Bronx 5 University ... 121807 107995 118435 128313 128200
6 2 Bronx 6 East Tremo... 114137 65016 68061 75688 83268
7 2 Bronx 7 Bedford Pa. 113764 116827 128588 141411 139286
8 2 Bronx 8 Riverdale, ... 103543 98275 97030 101332 101731
9 2 Bronx 9 soundview,... 166442 167627 155970 167859 172298
10 2 Bronx 10 Throgs Nk.,... 84948 106516 108093 115948 120392
1 2 Bronx 11 Pelham Pk... 105980 99080 97842 110706 113232
12 2 Bronx 12 Wakefield, .. 135010 128226 129620 149077 152344
13 3 Brooklyn 1 williamsbu... 179390 142942 155972 160338 173083
14 3|Brooklyn 2 Brooklyn H.. 110221 92732 94534 98620 99617
15 3 Brooklyn 3 Bedford st... 203380 133379 138696 143867 152985
16 3 Brooklvn 4 Bushwick 137902 92497 102572 104358 112634 =

Show All Features _ E
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QGIS Map 1

Create a new variable, called boro_cd, of type Integer. For the Expression,
write boro_code * 100 + cd_code. Click 0K

NYC_Pop — Field Calculator X
Create a new field

Output field name

Output field type

123 Integer (32 bit) -

Output field length 10

fields.

@Help

~| Precision

Expression | Function Editor
lboro_code*100 + cd_cade| feature -
geometry
id
row_number
+ Aggregates
» Arrays
_ 7 PPy W | Color
* / LG e » Conditionals
Feature j Island City ~ > : g:?:eaﬁnlin':jii\e
Preview: 401 » FieldsandV... -
@

This layer does not support adding new provider fields. You can only add virtual

©cancel | @ok |

Yuri M. Zhukov
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QGIS Map 1

You should now see the variable boro_cd in the attribute table.

NYC_Pop eatures Total: 59,
& T E &L PE E @&
boro_code Borough cd_code cd_name pop_1970 pop_1980 pop_19%0 pop_2000 pop_2010 boro_cd =
i 2| Bronx 1 Melrose, M... 138557 78441 77214 82159 91497 201
2 2 Bronx 2 Hunts Poin... 99493 34399 39443 46824 52246 202
3 2 Bronx 3 Morrisania,... 150636 53635 57162 68574 79762 203
4 2 Bronx 4 Highbridge... 144207 114312 119962 139563 146441 204
5 2 Bronx 5 University ... 121807 107995 118435 128313 128200 205
6 2 Bronx 6 East Tremo... 114137 65016 68061 75688 83268 206
7 2 Bronx 7 Bedford Pa... 113764 116827 128588 141411 139286 207
8 2 Bronx 8 Riverdale, ... 103543 98275 97030 101332 101731 208
9 2 Bronx 9 Soundview,... 166442 167627 155970 167859 172298 209
10 2 Bronx 10 Throgs Nk.,... 84948 106516 108093 115948 120392 210
n 2 Bronx 11 Pelham Pk... 105980 99080 97842 110706 113232 211
12 2 Bronx 12 Wakefield, ... 135010 128226 129620 149077 152344 212
13 3 Brooklyn 1 williamsbu... 179390 142942 155972 160338 173083 301
14 3 Brooklyn 2 Brooklyn H... 110221 92732 94534 98620 99617 302
15 3 Brooklyn 3 Bedford St... 203380 133379 138696 143867 152985 303
16 3 Brooklvn 4 Bushwick 137902 92497 102572 104358 112634 304 |~
show All Features _|
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QGIS Map 1

Let’s join NYC_CD and NYC_Pop. Go to the Properties for NYC_CD

*labo3

Project Edit View Layer Settings plugins Vector Rester Database Web Mesh Progessing Help
y m ® o ~ oo s
0 iBRY O 2LAIPIR LUOR H-8-&- A B

LA AYAY 1%

Browser

TR
Favorites =
» " spatial Bookmarks
» [ Project Home
» (] Home

@ Geopackage

Layers

£ Zoom to Layer(s)

2 Show in Overview
Show Feature Count
Show Labels
Copy Layer
Rename Layer

L] Duplicate Layer

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

Layer CRS >

Export " lediting state of the current layer Coordinate| 40.7183;743726° | % Scale 115109 - | @ Magnifier| 100% 2| Rotation |0.0° 2|V Render
Styles

Add Layer Notes,

Properties.
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QGIS Map 1

Open the Joins tab in Properties. Click on the “add” button (+)

Setting value

@ mrormation

38 source

% symbology

N7 3D View

-
| Diagrams

i rews
) Attribuces
Form

o Joins
ﬁ Auxiliary
Storage.
B Actions
 pisplay

4 Rendering

8 remporal

Variables

2 Elevation

B/ Metadata

®| =]/
B Dependences M TR e

@apply || @cancel || @ok |
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QGIS Map 1

Select NYC_Pop as the join layer, and boro_cd as the join and target field. Click OK

Add Vector Join X

Join layer NYC_Pop v
Join field 123 boro_cd M
Target field abe boro_cd -

v/| Cache join layer in memory

Dynamic form
Editable join layer
» Joined fields
> Custom field name prefix

OHelp Qcancel || @ok |

Yuri M. Zhukov API-231 / GIS-PubPol / 05




QGIS Map 1

You should now see a new join in the Joins tab

Layer Properties — NYC_CD — Joins.

Setting Value
= Join layer NYC_Pop

@ information
38 source
% symbology
€= Labels
€D Masks

7 30 View

Diagrams

B rews

Attributes
Form

o« Joins
ﬁ Auxiliary
Storage
O® Actions
® oisplay
4 Rendering
& Temporal
Variables
oW Elevation
B/ Metadata &=
T Dependencies I I YRR wpams ©@npply || Ocancel || QoK
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QGIS Map 1

Now go to the Symbology tab in Properties.

Set Symbology type = Categorized, and Value = NYC_Pop_Borough.
Click Classify, then OK

Layer Properties — NYC_CD — Symbology x

= categorized M
“ value a< NYC_Pop_Borough -lle
symbol I 1|+
Color ramp Random colors -
symbol = Value Legend
v Bronx Bronx
vl Brooklyn Brooklyn
vl Manhattan Manhattan
v Queens Queens
vl Statenisland ~ Staten Island
v all other value
+ 4 Joins
& Aitery
Storage
& Actions
® pisplay
4 Rendering
& Temporal
Variables
£ Elevation
- [ classify || ||=|| Delete All Advanced -
n Metadata —
b Layer Rendering
™ Dependendies _| @Help style - @Apply || Dcancel | @ok
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QGIS Map 1

The districts should now be colored by borough

*lab03 — QGIS XX

Project Edit View L Settings Plugins Vector Raster Database Web Mesh Processing Help
m e [ ® e D0 v ~
DoBRRE QS L2LAPL s L DR
@OV /L HRBED
Browser on
1R TR

Favorites =
» [" spatial Bookmarks
» [ Project Home
> 6 Home
=y
@ GeoPackage o
Layers o

g 3t

x

v/ [l Brooklyn

v B Manhattan

v [ Queens

v/ [ staten island

v

‘Toggles the editing state of the current layer Coordinate | 40.7407°-743807° |95 Scale | 1:151096 ~ | @ Magnifier | 100% < Rotation |0.0° +| VI Render @EPSG4326 @
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QGIS Map 1

Let's now color them by population size. Go back to Properties — Symbology.
Set Symbology type = Graduated, and Value = NYC_Pop_pop_2010.
Click Classify, then OK

Layer Properties — NYC_CD — Symbology

= Graduated -

@ information I 122 NYC_Pop_pop_2010 -]
2 source symbol [ 1|

Legend format |%1- %2 >recision (€ [2] VI Trim
& symbology

Color ramp g
€3 Labels

Classes | Histogram
€BD Masks

symbol ~ Values Legend
7 30View v 51673.00-102639.40 51673 - 102639

vi[] 102639.40-120415.80 102639-120416
vl 120415.80 - 152096.60 120416 - 152097
vl 152096.60 - 174152.20 152097 - 174152
vl

o
| Diagrams

i Ficos

B Attributes
Form

174152.20 - 247354.00 174152 - 247354

= 1 Joins
ﬁ Auxiliary
Storage
°© Actions
@ Display
& Rendering

& remporal

) Mode | £ Equal Count (Quantile) ~ Classes |5 B
Variables
[ classify |[% | =] Delete All Advanced -
ol Elevation o
¥/ Link class boundaries
Bl metadata
» Layer Rendering

uhependenc'\es @Help style - @Apply || ©cancel || @ok
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QGIS Map 1

The districts should now be colored by their population in 2010

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Proges:
DoBmRE UL HPP A
AQV.ZREBR /

Browser o®
gegyY®eo
Favorites =

» I spatial Bookmarks
» [ Project Home

> 6 Home

@ GeoPackage
Layers R
ARV E-BAD
vC_Pop

v 51673-102639
v | 102639~ 120816
v I8 120416152007
v Bl 152097 - 170152
v Bl 174152 247354

ate (Ct ‘Toggles the editing state of the current layer Coordinate| 40.7591°,743833° |9 Scale 1:15109  ~ | @@ Magnifier| 100% | Rotation |0.0° *| VI Render @EPSGa326 @
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QGIS Map 1

Set the color scheme back to Single symbol in Symbology

@ information

38 source
& symbology
€ Labels
€D Masks

7 30 View

Diagrams

B rews

Attributes
Form

1 Joins
ﬁ Auxiliary
Storage
B Actions
® oisplay
4 Rendering
& Temporal
Variables
oW Elevation
B/ Metadata

M Dependencies

Layer Properties — NYC_CD — Symbology

= single Symbol

D simple Fill

Color

&

Opacity

unit | Millimeters

Favorites
Default
/A
gradient plasma gray 3fill hashed black /

] [

hashed black X outline blue outline green

» Layer Rendering
OHelp Style -

/)

hashed black\

outline red

save Symbol... || Advanced -

@apply || Ocancel || @ok |
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QGIS Map 1

Load data on bicycle crashes:

- Go to Add Delimited Text Layer

- Navigate to NYC_BikeCrashes.csv in the NYC_Collisions folder
- Set Geometry Definition = Point coordinates

- Set X field = LONGITUDE, Y field = LATITUDE.

- Click Add

Data Source Manager — Delimited Text ® 0 O

* File name -_Collisions/NYC_BikeCrash
Layer name NYC_BikeCrashes Encoding |UTF:8

v File Format
©) C5V (comma separated values)
Regular expression delimiter

Custom delimiters

» Record and Fields Options

v Geometry Definition
® Point coordinates Xfield |LONGITUDE - | zfield

¥ field | LATITUDE - | Mfietd
Well known text (WKT)
DMS coordinates.

No geometry (attribute only t3ble)  Geometry CRs | EPSG:4326 - WGS 84

» Layer Settings
Sample Data

CRASH DATE CRASHTIME BOROUGH 1P cone LATITUDE *
wcText(string) - | =<Text(string) - | »<Text(string) - | integer (32bit) - |»Decimal (doubl
Features YIRS ©add_|[ Oclose
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QGIS Map 1

The new layer should be visible in the map, as points.

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DoBmRE UL HPP A L0
LL YA E‘ %4 -

Browser o®
gegyY®eo
Favorites =

» 1" spatial Bookmarks
» [ Project Home

» 3 Home

o/

@ GeoPackage
Layers L]
YAV E8-BAD

e (ct Coondinate| 40s684'733088" |85 Scle 115109~ | @ Magnifir|100%

2| Rotation |00°

2| VIRender @ EPsGia32s

L3
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QGIS Map 1

Navigate to the Count Points in Polygon tool.
Vector menu — Analysis Tools — Count Points in Polygon

Project Edit

ayer
BRR®
LLAYAY A%

Geoprocessing Tools »| [Ny b
Geometry Tools , =

Analysis Tools » = Count Points in Polygon...
Research Tools »| & Line Intersections...
Data Management Tools »| £ Mean Coordinate(s)...
Browser e®
o 7 Nearest Neighbour Analysis...
oevyme

#4 sum Line Lengths...
Favorites - nLine Len )
» 1% Spatial Bookmarks 3 Basic Statistics for Fields.
» [0 Project Home

A\ Distance Matrix.
% List Unique Values...

» & Home

=

@ Geopackage i
Layers B®
A TVE-BAOL

Coordinate| 409234°,740961° | % Scale|1:151096 |~ | @ Magnifier 100% 2| Rotation [0.0° 2|V Render @epscazs @
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QGIS Map 1

Select Polygons = NYC_CD, Points = NYC_BikeCrashes. Name the count field
crashes, and save the output file as NYC_CD_2.geojson. Click Run

Count Points in Polygon X

‘ . .
Parameters | Log Count points in
Polygons polygon
NYC_CD [EPSG:4326] *| €3 R, [ ... |Thisalgorithm takes a points layer

Points
P second one
NYC_BikeCrashes [EPSG:4326] L RN
Anew polygo
generated,

Weight field [optional] conten

Class field [optional]

An optional weight fi
sed o assi

Count field name

crashes each point contained by the
Count polygon.
/API231/ProblemSets/PS03/Output/NYC_CD_2.geojson ...)| |Alternal

<an be

V| Open output file after running algorithm

0%

@Help Advanced ~|| Run asBatch Process... Oclose ||
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QGIS Map 1

The new layer should appear on the map as NYC_CD_2.
Hide the other two layers by unchecking boxes next to them in the menu.

*labo3 — QGIS

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

DeEBRRX UerpoNPPRr g EBal
LAY AY 1% /

OR W- 2
a0 ‘ q’ﬁl
&) re

Browser a®
QRY®O
Favorites

» I" spatial Bookmarks
» [ Project Home

> 6 Home

=y

@ GeoPackage
Layers o8
A= V&-BEHO
c_pop
[

© NYC_BikeCrashes
NYC_cD

Coordinate| 408205',743768° |85 Scale 115109 - | @ Magnifier 100% |2 Rotation [00°

® @

x

| ViRender @epscans @

API-231 / GIS-PubPol /
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QGIS Map 1

Let's color the districts by number of bike crashes. Go to the Symbology tab in the
new layer's Properties. Set Symbology type = Graduated, and Value =
crashes. Click Classify, then 0K

Layer Properties — NYC_CD_2 — Symbology

= Graduated -

@ information I 1.2 crashes 4B
38 source symbol =

Legend format %1 - %2 >recision (1 |2/ VI Trim
& symbology

Color ramp - -
€ Labels

Classes | Histogram
€BD Masks

symbol - Values Legend
7 30View v 000-267.00  0-267

v 267.00-602.00 267 -602

v 602.00-1060.00 602 - 1060
vl 1060.00 - 1481.00 1060 - 1481
vl 1481.00 - 3491.00 1481 - 3491

Diagrams

.
'
i Ficos

B Attributes
Form

= 1 Joins
& Auiary
Storage
O© Actions
@ Display
& Rendering

& remporal

) Mode | Equal Count (Quantile) ~ Classes |5 B
Variables

[ classify |[% | =] Delete All Advanced -

ol Elevation
¥/ Link class boundaries
Bl metadata

» Layer Rendering

ﬂnependenaes @Help style - @Apply || ©cancel || @ok
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QGIS Map 1

In which parts of NYC are cars hitting the most cyclists?

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Proges:
| N

» © 53
PP e

DeBR@® [0 4
LA AYAY 1%

®
®

Browser
IRT*O
Favorites
» 1" spatial Bookmarks
» [ Project Home
» 3 Home
=y
@ Geopackage

o

v [] 267-602

v [ 602 - 1060

v/l 1060-1481

v/ Il 1481 -3491

o NYC_BikeCrashes
v/ M NYC_co

2|V Render @EPscasze @

Coordinate| 408482'73693 |85 Scale| 15109 - | @ Magnifier 100% |2 Rotation [00°

3legend enties removed.
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QGIS Map 1

Let's combine this with population data to get a per-capita rate of bike crashes.
Open the Attribute Table for NYC_CD_2. Open the Field Calculator

2 s TE®K BE = &

boro_cd  shape_area shape_leng =_Pop_boro_c‘C_Pop_Borou ¢ Open field calculator (Ctrl+)]Pop_pop_15C_Pop_pop_1<C_Pop_pop_1¢C*
1 [308 45603787.... 38232.886... 3 Brooklyn 8 Crown Hei 121821 88796 96400
2 |a1a 195576601... 210918.17... 4 Queens 14 The Rocka... 98228 100552 100596
3 |204 31358.450... 2 Bronx 4 Highbridge... 144207 114312 119962
4 |228 LL| NULL LL| NULL LL LL L
5 |205 2 Bronx 5 University .. 121807 107995 118435
6 313 88180564.15 3 Brooklyn 13 Coney Islan 97750 100030 102596
7 311 103208266 3 Brooklyn 11 Bensonhur... 170119 155072 149994
8 484 120185760 L] NuLL LL| NULL LL 1L m
9 310 111345162... 3 Brooklyn 10 Bay Ridge, 129822 118187 110612
10[410 172077374 4 Queens 10 Ozone Park... 113857 105651 107768
11/164 L nuLL 1L NULL LL 1L L
12|203 2 Bronx 3 Morrisania,... 150636 53635 57162
13|206 2 Bronx 6 East Tremo... 114137 65016 68061
14]226 LL| NULL LL| NULL LL 1L L
15|480 LL| NULL LL| NULL LL LL L
: -

Show All Features
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QGIS Map 1

Create new field called crash1000 of type Decimal number (real).
For the Expression, write crashes / NYC_Pop_popP2010 * 1000. Click OK

NYC_CD_2 — Field Calculator

v| Create a new field Update existing field

Create virtual field

Output field name [TEEIEIIT |
Output field type 1.2 Decimal number (real) v

Output field length 10 +| Precision |3 =
Expression | Function Editor

feature <

* 100¢| geometry

id

row_number
Aggregates
Arrays
Color
Conditionals
Conversions
Date and Time
Fields and V...
Files and Paths
Fuzzy Matchi... _

= e ]

Feature = »

Preview: NULL

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

@ Help ©cancel | @ok |
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QGIS Map 1

You should now see the new variable in the attribute table.

Features Total: 71, Filtered: 71, Selected: 0

78 3 E T® RS v
s boro_cd - [ave | ~ || update All

boro_cd  shape_area shape_leng _Pop_boro_ci‘C_Pop_Borou (C_Pop_cd_coi'C_Pop_cd_narC_Pop_pop_15C_Pop_pop_1¢C_Pop_pop_1<C_Pop_pop_2(C_Pop_pop_2(  crashes crash1000  *
1 308 45603787.... 38232.886... 3 Brooklyn 8 Crown Hei... 121821 88796 96400 96076 96317 1274 13.227
2 414 195576601... 210918.17.... 4 Queens 14 The Rocka... 98228 100592 100596 106686 114978 400 3.479
3 204 55522140.... 31358.450 2 Bronx 4 Highbridge. 144207 114312 119962 139563 146441 820 5.600
4 228 92938101.... 122141.65. 2
5 205 38316975.... 29443.048... 2 Bronx 5 University ... 121807 107995 118435 128313 128200 724 5.647
6 313 88180564.15 65789.792... 3 Brooklyn 13 Coney Islan.. 97750 100030 102596 106120 104278 527 5.054
7 311 103208266... 51534.144... 3 Brooklyn 11 Bensonhur... 170119 155072 149994 172129 181981 1m7 6.138
8 484 120185760... 227190.54... 5
9 310 111345162... 44781.826 3 Brooklyn 10 Bay Ridge, 129822 118187 110612 122542 124491 803 6.450
10 410 172077374... 105822.37... 4 Queens 10 Ozone Park. 113857 105651 107768 127274 122396 517 4.224
11164 38312378.... 32721.097... 404
12203 4479644 33500.037... 2 Bronx 3 Morrisania,... 150636 53635 57162 68574 79762 572 717
13206 42664319.... 35875.709... 2 Bronx 6 East Tremo... 114137 65016 68061 75688 83268 608 7.302
14 226 50565798.... 32820.482. 12
15480 32777561 47338.739. 2 =

Show All Features
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QGIS Map 1

Click the Edit button to save the dataset

7 B 1 & .V E %S 7 T
=+{Toggle editing mode (Ctrl+£) ] || -]

boro_cd  shape_area shape_leng -_Pop_boro_ct’C_Pop_Borou (C_Pop_cd_coi'C_Pop_cd_nar C_Pop_pop_1¢C_Pop_pop_15C_Pop_pop_1$C_Pop_pop_2(C_Pop_pop_2(  crashes crash1000  *
1 308 45603787.... 38232.886... 3 Brooklyn 8 Crown Hei... 121821 88796 96400 96076 96317 1274 13.227
2 414 195576601... 210918.17... 4 Queens 14 The Rocka.. 98228 100592 100596 106686 114978 400 3.479
3 204 55522140.... 31358.450... 2 Bronx 4 Highbridge. 144207 114312 119962 139563 146441 820 5.600
4 228 92938101.... 122141.65. 21
5 205 38316975.... 29443.048... 2 Bronx 5 University ... 121807 107995 118435 128313 128200 724 5.647
6 313 88180564.15 65789.792... 3 Brooklyn 13 Coney Islan... 97750 100030 102596 106120 104278 527 5.054
7 311 103208266... 51534.144... 3 Brooklyn 11 Bensonhur. 170119 155072 149994 172129 181981 mz 6.138
8 484 120185760... 227190.54... £
9 310 111345162... 44781.826... 3 Brooklyn 10 Bay Ridge, ... 129822 118187 110612 122542 124491 803 6.450
10 410 172077374... 105822.37... 4 Queens 10 Ozone Park... 113857 105651 107768 127274 122396 517 4224
11164 38312378.... 32721.097. 404
12203 44796444.... 33500.037... 2 Bronx 3 150636 53635 57162 68574 79762 572 77
13 206 42664319.... 35875.709... 2 Bronx 6 East Tremo... 114137 65016 68061 75688 83268 608 7.302
14 226 50565798.... 32820.482... 12
15480 32777561.... 47338.739. 2 e

show All Features .
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QGIS Map 1

Click Save

Stop Editing

i:::\' Do you want to save the changes to layers NYC_CD_2?

@) close without Saving | | € Cancel ¥ Save
g < >
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QGIS Map 1

Change the symbology again, to color districts by crash1000. Remember to click
Classify

Layer Properties — NYC_CD_2 — Symbology

= Graduated M
@ information “ Value 1.2 crash1000 -lle
symbol -
Legend format |%1- %2 >recision €@ [2] VI Trim
& symbology
Color ramp R R
Classes | Histogram
symbol _~ Values Legend
v 0000-1.993  0-2
v 1.993-4.547 2-45
Diagrams VI 4547-7.568 45-76
vl 7.568-11.702 7.6-11.7
i ress 2 | 11.702-64.057 11.7-64.1
- Attributes
Form
« 1 Joins
&y Julry
Storage
8B actions
® pisplay
& Rendering
€8 Temporal
. Mode | £:% Equal Count (Quantile) ~ Classes |5 P
Variables
[ classify |/ @ | = DeleteAll Advanced -
o Elevation e
V! Link class boundaries
B/ metadata
» Layer Rendering
T8 Dependencies I YTNPRT VI @Apply || Ocancel || @ok
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QGIS Map 1

The distribution of crashes per 1000 residents (crash1000) looks similar to
crashes. But there are a few missing districts (due to no population data)

*labo3 — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
e [ ® © D0 7 " (T A~
hoERRN QP LLIAPF s L O R

LAY %

Browser CE)
IR T * O
Favorites E

" Spatial Bookmarks
= Project Home
41 Home

@ GeoPackage

Layers
B e Va-BAL
= NYC_Pop

v 0-2

v |2-a5

v Ill117-641
* NYC_BikeCrashes
NYC_cD

Coordinate | 408195°,743741° | % Scale|1:151096  ~ | @ Magnifier| 100% 2| Rotation [00° 3| [ViRender @epsGanss @
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QGIS Map 1

We can fix this (aesthetically) by un-hiding the NYC_CD layer.

*labo3 — QGis 5 06¢
Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Processi
DoBmRE Oe2pXI ¥ s L
LAY 1% /

Help

Browser CE
IRT*O
Favorites

Spatial Bookmarks
» [ Project Home

» 3 Home

O/

@ GeoPackage
Layers o
AT EG-BAD

Coordinate | 40.6138"743807° |95 scale 1:151096  ~ | @ Magnifier 100% 2| Rotation 00" | VRender @epscazs @
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QGIS Map 1

You may want to change the color of NYC_CD to something neutral, like gray.

*labo3 — QGis
Project Edit View Layer Settings plugins Vector Raster Database Web Mesh Processi

DoBmReE Oepprn L
LA AYAY 1%

Help

Browser E
IgT*O

Favorites 4
Spatial Bookmarks

» [ Project Home

» 3 Home

@ GeoPackage

Layers L)

3legend enties removed.

Coordinate| 408633'741345° |85 Scale 115109 - | @ Magnifier 100% |2 Rotation [00° 2 V) Render

@ pscans

L3

Yuri M. Zhukov

API-231
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QGIS Map 1

Export the map to image. Place map on a New Print Layout, add and properly
format a legend, scale bar, etc. The end product should look vaguely like this.

bike_crashes_per_capita.png

NYC Bicycle Crashes

Crashes per 1000 residents
[Jo-2

[J2-45

[ 45-76

B 7.6-11.7

Bl 11.7-64.1

No population

Yuri M. Zhukov API-231 / GIS-PubPol / 05



QGIS Map 1
R Map 2

Map 2
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QGIS
Map 2

Load bike routes: Layer — Add Layer — Add Vector Layer...
Navigate to NYC_BikeRoutes.geojson in the NYC_BikeRoutes folder. Click Add

Data Source Manager — Vector

Source Type

© File Directory Database Protacol: HTTP(S), cloud, ete.

Encoding Automatic -
@ Point Source
# Cloud
— Vector Dataset(s) \x/HKS/Tsa(hmg/APIZBW/Pmblemsets[PSOS/Data IYC_BikeRoutes/NYC BikeRoutes.geajson| \
 Delimite
* Text

v Options
4 Geopackag
Consult GeoJSON driver help page for detailed explanations on options

FLATTEN_NESTED_ATTRIBUTES | <Default> h

7, spatialite NESTED_ATTRIBUTE_SEPARATOR
ISR FEATURE SERVER PAGING <Default> -
1)), MSsQL ARRAY_AS_STRING <Default> -
-
server DATE_AS_STRING <Default> -

m virtual

Features @Help | @add || ©close

Yuri M. Zhukov GIS-PubPol



QGIS
Map 2

This is a polyline layer, representing NYC's cycling lanes and greenways.
Let's calculate how many miles of bike lanes are in each district.

*labo3 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
M = M3 &7 ™ @ = ¥ 0 Y ™ ~
DeBRRY Qv 2LHI PR Lo
LAY % =8|

Browser a®
IR T HO
Favorites =
" Spatial Bookmarks
= Project Home
41 Home
@ GeoPackage

Layers )

NYC_Pop
— NYC_BikeRoutes
- V& NYC_cD_2

v/l 11.7-641
© NYC_BikeCrashes
v/[INvc_cp

Coordinate | 40.6736°,7438° | ¥ Scale[1:151096  ~ | @ Magnifier| 100% 2| Rotation [00° 3| [ViRender @epsGanss @
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QGIS
Map 2

Navigate to the Sum Line Lengths tool.
Vector menu — Analysis Tools — Sum Line Length

ns |Hl] Boster Database Web Mesh Progessing Help

W@ @ ¢ Geoprocessing Tools , " (D o

@ @ 5 oo 9 12 O
Geometry Tools ,

%] ‘Analysis Tools 5 Count Points in Polygon...

Research Tools »

»* Line Intersections...
Data Management Tools

= %3 Mean Coordinate(s)..
e®
S0  Nearest Neighbour Analysis.
Fovori c - sumuine tengus.. |
. 3 Basic Statistics for Fields...
» I spatial Bookmarks
» [ Project Home I Distance Matrix...
+ B3 Home  List Unique Values..
@ GeoPackage
Layers ]

vl 17641
© NYC_BikeCrashes
D

Coordinate| 409234°742828° |9 Scale 1:151096

& Magnifier| 100% 2| Rotation |00°

2| [ViRender ®epscans @
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QGIS
Map 2

Select Lines = NYC_BikeRoutes, Polygons = NYC_CD_2.
Name the lengths and count fields bk_length and bk_count.
Save the output file as NYC_CD_3.geojson. Click Run

Sum Line Lengths x

1 .
parameters | Log Sum line lengths

Polygons This algorithm takes a polygon layer
NYC_CD_2 [EPSG:4326] - \Eﬁ\ K‘ a nd m e
Lines
NYC_BikeRoutes [EPSG:4326] =N

Lines length field name

bk_length

Lines count field name

bk_count

Line length
/API231/ProblemSets/PS03/Output/NYC_CD_3.geojson

V| Open output file after running algorithm

0%

@Help Advanced *|| Run asBatch Process... @close || @run |
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QGIS
Map 2

The new layer should appear as NYC_CD_3 on the map.
Let's take a look inside

*labo3 — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
- S e (T ® O FD
DoERRHY QS L2LAPL el LOOR K

BV wB R = g oy

Coordinate| 40.586°738542° |9 Scale 1:15109  ~ | @@ Magnifier| 100%

2| Rotation [00°

2|V Render @EPsGa3s @
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QGIS
Map 2

Open the Attribute Table for NYC_CD_3. The bk_length variable is there, but
what are its units of measurement?

NYC_CD_3 — Features Tot: Selected: 0
shape_leng =_Pop_boro_ci'C_Pop_Berou ¢C_Pop_cd_coi'C_Pop_cd_nar C_Pop_pop_1¢C_Pop_pop_15C_Pop_pop_1¢C_Pop_pop_2(C_Pop_pop_2(  crashes  crash1000 bk length bk count =
1 38232.886... 3 Brooklyn 8 Crown Hei 121821 88796 96400 96076 96317 1274 13227 25999.853 280
2 |210918.17... 4 Queens 14 The Rocka... 98228 100592 100596 106686 114978 400 3479 34645.022 535
3 31358.450... 2 Bronx 4 Highbridge... 144207 114312 119962 139563 146441 820 56 20138531 402
4 122141.65... LL ILL ILL ILL LL LL ILL ILL ILL 21 L 14172.794 107
5 29443.048... 2 Bronx 5 University .. 121807 107995 118435 128313 128200 724 5.647 15096.169 320
6 |65789.792... 3 Brooklyn 13 Coney Islan. 97750 100030 102596 106120 104278 527 5054 18317398 313
7 51534144, 3 Brooklyn 11 Bensonhur... 170119 155072 149994 172129 181981 1117 6,138 11343.990... 134
8 |227190.54... LE| NULL ILL| NULL LL LL LL LL L 5 LL 19093918 129
9 44781.826... 3 Brooklyn 10 Bay Ridge, ... 129822 118187 110612 122542 124491 803 6.45 45523.898. 502
10 105822.37... 4 Queens 10 Ozone Park... 113857 105651 107768 127274 122396 517 4224 11655278 107
11 32721.097... LL ILL ILL ILL ILL LL ILL ILL ILL 404 ILL 16844.883. 280
12, 33500.037... 2 Bronx 3 Morrisania,... 150636 53635 57162 68574 79762 572 7471 17305319 275
13 35875.709... 2 Bronx 6 EastTremo... 114137 65016 68061 75688 83268 608 7302 14486.147 227
14 32820.482... LE| NULL LL| NULL LL LL LL LL LL 12 L 6145.2135... 79
15 47338.739... LE| NULL LL| NULL LL LL LL LL L 2 L 51460121 3
Show All Features .




QGIS
Map 2

We can look up the project’s units of measurement by going to Project menu —
Properties

*lab03 — QGIS
[Z00] Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
New cerlan (%] " (Do I
;lewfmmTemvla[e [l A ¢ B
Open... ctrlso = @
Open From . 9
| opengecent
Close
save ctrlss
3 Save As.. Ctrlashiftss
SaveTo ,

Snapping Options...
Import/Export

New Print Layout... crrlsp
Il (% New Report...

3 Layout Manager...

Layouts

Models

Exit QGIS. ctrlsQ

VI 76117
vl

1

/[ Nvc_co

Coordinate | 40.6302',735725° | % scale| 1151096 ~ | @ Magnifier| 100% 2| Rotation [00° IV Render @epscans @
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QGIS

Map 2

In Project Properties, we see Units for distance measurement = Meters

Project Properties — General x
v General Settings
Project file pl Teaching/API231, qg
B metadata Project home
Project title
[82 view settings y
Selection color ~| Background color -
€ s
Save paths Relative -

™ )
Transformations
L Avoid artifacts when project i rendered as map tiles (degrades performance)

¥ styles Remember attribute tables windows and docks between sessions
LRI « messurements

| Relations Ellipsoid :
(for distance and area calculations) VG5 84 (EPSG:7030)
Variables

Semi-minor

B macros Units for distance measurement | Meters

=% QGIsserver Units for area measurement Square Meters

€8 remporal v Coordinate and Bearing Display
M Terrain Display coordinates using | Map Units (degrees)

Coordinate CRS.

Coordinate format Customize...
Coordinate precision © Automatic  Manual
Coordinate order Default

Bearing format Customize...

Generate Project Translation File

source language == American English - Generate TS File

@Help Qapply || @cancel




QGIS
Map 2

Let's convert bk_length from meters to miles. Go back to NYC_CD_3's Attribute
Table — Field Calculator. Create new field called bk_miles of type Decimal
number (real). For the Expression, write bk_length / 621.3712. Click OK

NYC_CD_3 — Field Calculator x

V| Create a new Field Update existing Fleld

Create virtual field

Outputfieldname [EEREE |

output fieldtype |12 Decimal number (real)  ~

Output field length |10 2| Precision |3 e

Expression | Function Editor

- 3
bk_length / 621.3712} feature -

geometry
id

row_number
Aggregates
Arrays

Color
Conditionals
Conversions

=AU e Date and Time
Fields and V...

Feature = [ Files and Paths
Fuzzy Matchi... _

Preview: 17.974715620423638

You are editing information on this layer but the layer is currently not in edit mode.

W IFyou click OK, edit mode will automatically be turned on.

@Help Ocancel || @ok |
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QGIS
Map 2

You should now see the new variable in the attribute table.

Selected: 0

7 B 1 = € = @@

< boro_cd - |=[€][= - || Update All

Z_Pop_boro_c\'C_Pop_Borou (C_Pop_cd_coi'C_Pop_cd_narC_Pop_pop_1¢C_Pop_pop_1¢C_Pop_pop_15C_Pop_pop_2(C_Pop_pop_2( _ crashes crash1000 bk length bk count
1 3 Brooklyn 8/ Crown Hei... 121821 88796 96400 96076 96317 1274 13.227 25999.853... 280 31843
2 4 Queens 14 The Rocka.... 98228 100592 100596 106686 114978 400 3479 34645.022. 535 55.756
3 2 Bronx 4 Highbridg 144207 114312 119962 139563 146441 820 5.6 20138.531. 202 32410
a L NULL ILL| NULL L L L LL LL 21 L 14172.794. 107 22.809
B 2 Bronx 5 University ... 121807 107995 118435 128313 128200 724 5.647 15096.169. 320 24295
6 3 Brooklyn 13 Coney Islan. 97750 100030 102596 106120 104278 527 5054 18317.398. 313 29.479
7 3 Brooklyn 11 Bensonhur... 170119 155072 149994 172129 181981 1117 6138 11343.990. 134 18.256
8 LL|NULL LL| NULL LL LL LL LL LL 5 LL 19093918... 129 30.729
9 3 Brooklyn 10 Bay Ridge, ... 129822 118187 110612 122542 124491 803 6.45 45523.898. 502 73.264
10 4 Queens 10 Ozone Park... 113857 105651 107768 127274 122396 517 4224 11655.278. 107 18.757
1 LI NULL ILL| NULL L L L L L 404 L 16844.883. 280 27.109
12 2 Bronx 3 Morrisania,... 150636 53635 57162 68574 79762 572 7471 17305.319. 275 27.850
13 2 Bronx 6 East Tremo... 114137 65016 68061 75688 83268 608 7.302 14486.147... 227 23313
14 L NULL ILL| NULL LL LL LL LL LL 12 Ll 6145.2135. 79 9.890

Show All Features |




QGIS
Map 2

Now let's create a per-capita measure (miles of bike lane per 1000 residents). Go
back to the Field Calculator. Create new field called bklane1000 of type
Decimal number (real). For the Expression, write

bk_miles / NYC_Pop_pop_2010 * 1000. Click OK

NYC_CD_3 — Field Calculator x

V! Create a new field Update existing Field
Create virtual field

Output field name  bklane1000

Output field type | 1.2 Decimal number (real)

OutputFieldlength (10 %] Precision |3

Expression | Function Editor

3

prometry

/C_Pop_pop_2016 *1008 geometry

id

row_number
Aggregates
Arrays
Color
Conditionals
Conversions
Date and Time
Fields and V...
Files and Paths
Fuzzy Matchi...
General
Geometry
Map Layers
Maps c

=L~ e T Jef
Feature = [
Preview: NULL

@Help Ocancel | @ok |
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You should now see the new variable in the attribute table.

QGIS

Map 2

Selected: 0

7 B 1 T P = | @

w»<boro_cd —[€]|[we

‘C_Pop_Borou (C_Pop_cd_coi’C_Pop_cd_narC_Pop_pop_1¢C_Pop_pop_1¢C_Pop_pop_15C_Pop_pop_2(C_Pop_pop_2(
1 | Brooklyn 8 Crown Hei... 121821 88796 96400 96076 96317
2 | Queens 14 The Rocka... 98228 100592 100596 106686 114978
3 | Bronx 4 Highbridge.... 144207 114312 119962 139563 146441
4 |NuLL LL|NULL L L L L LL
5 | Bronx 5 University ... 121807 107995 118435 128313 128200
6 | Brooklyn 13 Coney Islan 97750 100030 102596 106120 104278
7 | Brooklyn 11 Bensonhur... 170119 155072 149994 172129 181981
8 |NuLL LL|NULL LL LL LL LL LL
9 | Brooklyn 10 Bay Ridge 129822 118187 110612 122542 124491
10 Queens 10 Ozone Park... 113857 105651 107768 127274 122396
1| NULL LLINULL L LL LL LL LL
12| Bronx 3 Morrisania,... 150636 53635 57162 68574 79762
13| Bronx 6 East Tremo... 114137 65016 68061 75688 83268
14| NULL LL| NULL LL LL LL LL L

Show All Features |

crashes
1274

crash1000
13.227
3.479
5.6

5.647
5.054
6.138

6.45

4224

7471

7.302

bk_length

25999.853...

34645.022.
20138531
14172.794,
15096.169.
18317.398,
11343.990.

19093.918...

45523.898,
11655.278,
16844.883.
17305.319.

14486.147...

6145.2135,

bk_count
280

535

107
320

134
129

107

Update All
e i
41.843 0.434
55.756 0.485
32410 0.221
22.809 L
24.205 0.19
29.479 0.283
18.256 0.1
30.729 L
73.264 0589
18.757 0.153
27.109 L
27.850 0349
23.313 0.28
9.890




QGIS
Map 2

Remember to save your changes!

Stop Editing

i';i:\ Do you want to save the changes to layers NYC_CD 37

® Close without Saving | | @ cancel || ¥ Save
g < E
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Change the symbology of NYC_CD_3, to color districts by bklane1000. Click
Classify, then OK

Layer Properties — NYC_CD_3 — Ssymbology

= Graduated v
[T Value 1.2 bklane1000 <1[e
Symbol [ T
Legend format %1 -%2 recision € |2 V| Trim
& symbology
Color ramp -
Classes | Histogram
Symbol = Values Legend
v 0.00000 - 0.06600 0-0.066
vl 0.06600 - 0.19000 0.066 - 0.19
Diagrams v 019000-0.28300 0.19-0.283
vl 0.28300 - 0.43200 0.283 - 0.432
i ress vl 043200-0.89900 0.432-0.899
- Attributes
Form
« 1 Joins
&) Ay
Storage
8B actions
® pisplay
& Rendering
€8 Temporal
) Mode |1 Equal Count (Quantile) ~ Classes s |2
Variables
[ classify |/ @ || = DeleteAll Advanced -
o Elevation e
V. Link class boundaries
B/ metadata
» Layer Rendering
T8 Dependencies I YTNPRT VI @Apply || Ocancel || @ok
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We now have a plot of “miles of bike lane per 1000 residents” (bklane1000).
Again, there are a few missing districts (due to no population data)

*1abo3 — QGIs 50 ¢

Project Edit
B] B OsLoRPP YR LUOR R-8--% QE#HTE-=-§
AQV. A BBD

ew Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

Browser o)
ogrRY®o
Favorites 5

" Spatial Bookmarks
» [ Project Home
> 6 Home

@ GeoPackage

2®
% 310
[ NYC_Pop
v 0-0.066

vI[]0.066-0.19

/[ 019-0.283

v/ 0283-0432

v [l 0.432-0.899
NYC_BikeRoutes
NYC_co_2

vi[Jo-2

v[J2-15

v/l 4s-76

vll76-117

v Ill117-641

o NYC_BikeCrashes
NYC o

Coordinate | 406513743735 |95 Scale 1:151096  ~ | @ Magnifier 100% 2| Rotation [00° | VIRender @epscazs @
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Let's un-hide the NYC_CD layer again to show the missing districts. ldeally, these
should be colored gray or some other neutral color

“labo3 — Qs 5 @ ®

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
Fay = o ™ g% P @ A C T ) N M ™
hoERRN QP LLIAPF s L O R

LAY %

Browser o)
ogrRY®o
Favorites
" Spatial Bookmarks
» [ Project Home
> 6 Home

@ GeoPackage

vI[ ] 0.066-0.19

v [ 019-0283

v/ 0283-0432

v [l 0.432-0.899
NYC_BikeRoutes
NYC_cp_2

v o2

v[J2-15

v as-7.6

vl 76-117

v Ill117-641

NYC_BikeCrashes

NYC_cD

Coordinate | 40.5389",743695' | % Scale[1:151096  ~ | @ Magnifier| 100% 2| Rotation [00° 3| [ViRender @epsGanss @
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Export the map to image. Project — New Print Layout. Place map and legend
to layout. The resulting legend includes several items we'll need to remove
(everything but NYC_CD_3 and NYC_CD)

“Map 1 oo
Layout Edit View ltems Additem Atlas Settings
BRlRDE & B[y

DO Tl
P RF )

et

260, 20, B P22, items | Undo History
tems @8
& ltem
v i <Legend>
v Map 1
Layout | item Properties | Guides
Item Properties o)

Legend
v Main Properties
Title L=
Map Map 1
Wrap text on
Arrangement i symbols on Left
VI Resize to fit contents
v Legend items

¥/ Auto update

1 item selected x75905mm y:116.188mm page: 1 53.0%
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Remember how we did this in lab 2? (Item Properties — un-check Auto
update, etc.) Remove everything but NYC_CD_3 and NYC_CD, change layers' names
from NYC_CD_3 to “Miles per 1000 residents” and NYC_CD to “No population”.

*Map 1

XX
Layout Edit View [tems Additem Atlas Settings
BELbRDR @ B [ By
R seeerlFerarer]Frtvseel Fbeven (2P f 1[0 | items | undo History
™| -
= tems B
E ® - Item
v - NYCBicycle Lanes
v Map 1
FRYC Bicydle Lanes |
Wil per 1000 residents
[Jo-0.066
(500019
B 019-028
B 0283-0432
. 0432-0859
Nopog-lation
Layout | item Properties | Guides
Item Properties o)
Legend
Title [RvcBicycle tanes] (=8
Map Map 1
p Wrap text on
1 Arrangement i Symbols on Left
o v Resizeto it conterts
v Legend Items.
= Auto update Update All
#* Miles per 1000 residents
= 0-0.066
1 item selected %:339.908 mm y: 122.18 mm  page: 1 53.0%
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Change legend title to “"NYC Bicycle Lanes”. Add scale bar. Change Scalebar
units to Miles. Export as image. Name the file bike_lanes_per_capita.png

*Map 1
Layout Edit View Jtems Additem Atlas Settings

Items | Undo History.

Items o|
& tem
v == <scalebar>
v & NYCBicycle Lanes
NYC Bicycle Lanes v Map 1
Mies per 1000 residents
[J0-0066
[ 0066-0.19
[ 0.19-0283
02830432

. 0.432-0899
Nopopulation

Layout  ltem Properties | Guides
Item Properties
Scalebar

v Main Properties
Map [Eimap 1

style | single Box

v Units
scalebar units Miles
Label unit multiplier | 1.000000

Label for units mi

1item selected

Number format Customize

x:293.3mm  y:103.204mm page: 1 53.0%
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The output file should look roughly like this.

NYC Bicycle Lanes

Miles per 1000 residents
[Jo-0.066
[ 0.066-0.19
[ 0.19-0.283
[ 0.283-0.432
I 0.432-0.899
No population
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We can export the dataset we created, by right-clicking on NYC_CD_3 layer, and
selecting Export — Save Features As...

1abo3 —Qais.

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
1 ~

DeEmRRE Q@ PLRPK e LOOR M-8 -G A E# T E -
XA T

Browser
iev®o
Favorites

» 17 spatial Bookmarks
> [ Project Home

» @ Home

/
@ GeoPackage

Layers

3w Y, 6B 0O

I T o tovert)

v 24

v ] 451 %2 showin overview
761 show Feature Count

= Show Labels

Copy Layer

Rename Layer

Duplicate Layer

1 Remove Layer.

Move toTop
Move to Bottom

Open Attribute Table

Toggle Editing Id
Fiter. ) ~
change Data source.. e

Set Layer Scale Visibiiy.

Laver GRS L e coseos57er |8 scle 1151095 - | @ vt 100 |2 raation 00°

2|V Render @ epscasze

L

Add Layer Notes. save as Layer Definition File.

Properties. Save 35 QGIS Layer style File.
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The file can be saved in a variety of formats, including .geojson, .shp, .csv and
Excel

e Vector Layer a:

Format Comma Separated Value [C5V] -
File name  [eaching/API231/ProblemSets/P503, SNV 7NasIEREY] « |
Layer name

CRS EPSG:4326 - WGS 84 v
Encoding UTF-8 -

b Select Fields to export and their export options
v Persist layer metadata

v Geometry

Geometry type Automatic %

b | | Extent (current: none)
w Layer Options

CREATE_CSVT NO -
GEOMETRY <Default> M
LINEFORMAT <Default> M
SEPARATOR COMMA -
@ Help v/ Add saved filetomap | @cancel || @ok |
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Let's create a bar plot. Go to Processing menu — Toolbox. This will open a
Processing Toolbox menu on the right

*labo3 — QaIs

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh |ZEertil] Help
Ctrl+Alt+T B 3

== 7 % DO B0 D

D B OepeRPPY A
#: Graphical Modeler... Ctrl+Alt+G
History.. ctrl+AltsH

LA AYAY A% J
Results Viewer ctrisAlbsR

Edit Features In-Place
hukoy Teaching/API231,

Browser o vector layer to /i

igvte
Favorites

» 1" Spatial Bookmarks
» £ Project Home

» @ Home
=y
© Geopadkage -
Layers o8
¢ BeVE&E-FRO
[ NYC_Pop

- v - NYC_CD_3

2| ViRender ®epscuzzs @

& Magnifier | 100% 2| Rotation 00°

Coordinate| 40300873965 |85 Scile 1151036

GIS-PubPol /
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T*0
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» 1" Spatial Bookmarks
» [ Project Home
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/
@ GeoPackage

Layers a8
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v 0-2

v 245
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0.2

vl76-117
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= Y. )
BEK QPP LHPFL

QGIS
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Double-click on Bar plot in the Plots submenu on the right

L@ B ® =

w= ® -8

Processing Toolbox CE]

% o A

Recently used
Q Cartography
2 Database
Q File tools

Ps
@ Interpolation

Q@ Layer tools

2 Mesh

@ Network analysis

Box plot
Mean and standard deviation plot
polar plot

Raster layer histogram

Vector layer histogram

Vector layer scatterplot

Vector layer scatterplot 3D

» @ Raster analysis

» @ Raster creation

» Q Raster terrain analysis

» @ Raster tools

» @ Vector analysis

» @ Vector creation

» @ Vector general

» @ Vector geometry

» @ Vector overlay

» @ Vector selection

» @ Vector table

» Q Vectortiles

» & GDAL I

Coordinate | 40.8926°,73.686%° | Scale|1:175993 |~ | @ Magnifier | 100% 2| Rotation [0.0° 2|/ Render @EPsGass @
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Set Input layer = NYC_CD_3, Category name field = NYC_Pop_Borough,
and Value field = crashes. Set the output destination under Bar plot to
barplot_1.html. Click Run

Bar Plot x

Parameters | Log ' Bar plot
Input layer
NYC_CD_3 [EPSG:4326] MR+ IRN

Category name field
a8 NYC_Pop_Borough
Value Field
1.2 crashes
Bar plot
hing/API231/ProblemSets/PS03/Output/barplot_1.html

0%

@Help || Advanced || Runas Batch Process... ©close || @Run |
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You can access the resulting plot by clicking on the Bar plot item in the Results

Viewer on the right

Project Edit View Layer Settings Pl

=] )%
LAY %

Browser CE)
IR T * O
Favorites E

» I" spatial Bookmarks
N

» [ Project Home
> 6 Home
@ GeoPackage

Layers )

© NYC_BikeCrashes
v/ M Nvc_cp

jins Vector Raster Database Web Mesh Proge:

s [ g, o A [
18 Q@ PLHAPE

QGIS
Map 2

1abo3 — Qais
Help
LD .
SO
g @

Coordinate| 40.7224°736845° |9 Scale| 1:183326

EFEzE-=-.

® 2 B

Processing Toolbox
e

@ Cartography =
Q Database

Q File tools

@aps

Interpolation

Q Layer tools

P

h
Q@ Network analysis
Q Plots
% Bar plot
Box plot
Mean and standard deviation plot
Polar plot
Raster layer histogram
Vector layer histogram
Vector layer scatterplot

[o]
®

Results Viewer
Bar plot [12:47:43PM]
Bar plot [12:46:40PM]

Algorithm: Bar plot
File path: /tmp/processing Wdfmx1/
8boe53fd98e66c24/OUTPUThtml

& Magnifier| 100% 2| Rotation [00° | VIRender @epscazs @
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This will open a web browser window, with a bar plot of total bike crashes per
district, grouped by borough. As expected,Brooklyn and Manhattan lead the pack.

/home/zhukov/Dropbox/H X+

& (¢} D files///hor 0v/Dropbox/HKS/Teaching/API231/Problem:

<NULL> Manhattan Staten Isand
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Export the plot by clicking on the Download plot as png button in the top-right

/home/zhukov/Dropbox/Hi X +

(&7 D file:///home/zhukov/Dropbox/HKS/Teaching/API231/Problem: 7

—
<NULL> Manhattan Staten Isand
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The output file should look like this. For further analysis, you can also open the
.csv file we just created in Excel or R, and start crunching numbers (see below)

barplot_1.png

.
E—
I I
= -
|
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Problem Set 3 NYC Rodent Inspections (2001-2023)
. . . J1.7-92
Your assignment (if using QGIS): sz
.. B 79.4-2812 R
- create a map of rat activity (per Mo popiation : O
1000 residents) in NYC! )
- use this dataset: }
- NYC_Rats/NYC_Rats.csv
- follow the same steps as for ~
“Map 1" above =
(i.e. sum via point-in-polygon, ’ o 25 sm
then calculate per capita rate)
- name the file Figure 13: Can you make this map?

rats_per_capita.png
upload map to Canvas
(by next Wednesday)
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Loading R packages

To implement these steps in R, we will be using the sf package (again)
library(sf)

NOTE: The code to produce Map 1 and Map 2 in R is in ps03_demo.R on
RStudio Cloud, and in PS03.zip (posted on Canvas).
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Loading spatial data

Let's load the NYC community district boundaries into R, using sf::read_sf():

nyc_cd = sf::read_sf("Data/NYC_Communities/NYC_CD.geojson")
plot(nyc_cd["geometry"])
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Loading non-spatial data

Load the tabular population data using read.csv (), and preview the first few rows:

pop = read.csv(file = "Data/NYC_Population/NYC_Pop.csv")

head (pop)

## boro_code Borough cd_code cd_name pop_1970
## 1 2 Bronx 1 Melrose, Mott Haven, Port Morris 138557
## 2 2 Bronx 2 Hunts Point, Longwood 99493
## 3 2 Bronx 3 Morrisania, Crotona Park East 150636
## 4 2  Bronx 4 Highbridge, Concourse Village 144207
## 5 2  Bronx 5 University Hts., Fordham, Mt. Hope 121807
## 6 2 Bronx 6 East Tremont, Belmont 114137

##  pop_1980 pop_1990 pop_2000 pop_2010
## 1 78441 77214 82159 91497
## 2 34399 39443 46824 52246
## 3 53635 57162 68574 79762
## 4 114312 119962 139563 146441
## 5 107995 118435 128313 128200
## 6 65016 68061 75688 83268
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Joining spatial to non-spatial data

Similar to QGIS's Field Calculator, let's create a new boro_cd variable in pop:
pop$boro_cd = pop$boro_code*100 + pop$cd_code
We can join nyc_cd and pop by attribute boro_cd using the merge () command:

nyc_cd_2 = merge(x = nyc_cd, y = pop, by = "boro_cd")
print(nyc_cd_2,n=2) # Preview first 2 rows

## Simple feature collection with 59 features and 12 fields

## Geometry type: MULTIPOLYGON

## Dimension: XY

## Bounding box: xmin: -74.25559 ymin: 40.49613 xmax: -73.70001 ymax: 40.91553
## Geodetic CRS: WGS 84

## First 2 features:

## boro_cd shape_area shape_leng boro_code Borough cd_code

## 1 101 41692711.6252 69093.8528032 1 Manhattan 1

## 2 102 37604933.3646 32628.8675927 1 Manhattan 2

## cd_name pop_1970 pop_1980 pop_1990 pop_2000 pop_2010
## 1 Battery Park City, Tribeca 7706 15918 25366 34420 60978
## 2 Greenwich Village, Soho 84337 87069 94105 93119 90016
## geometry

## 1 MULTIPOLYGON (((-74.04388 4...
## 2 MULTIPOLYGON (((-73.99684 4...
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Plotting merged features

Using the merged dataset nyc_cd_2, let's plot the districts by borough
plot(nyc_cd_2["Borough"])
Borough

— Staten Island
— Queens
— Manhattan

— Brooklyn

— Bronx
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. or plot them by population size in 2010:

plot(nyc_cd_2["pop_2010"] ,main="Population size in 2010")
Population size in 2010

50000 150000 250000
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R

Loading spatial data from a CSV table

Our data on bike collisions, like population, is also a csv table:
crashes = read.csv(file = "Data/NYC_Collisions/NYC_BikeCrashes.csv")

But this file has geographic coordinates, which we can use to create a spatial object,
borrowing the CRS from nyc_cd:

crashes = sf::st_as_sf(x = crashes, coords = c("LONGITUDE","LATITUDE"),
crs = sf::st_crs(nyc_cd))
plot(crashes["geometry"])
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Point-in-polygon analysis

To count the number of collisions in each community district, we can overlay
nyc_cd_2 and crashes with sf::st_intersects(). The output is a classed list
of feature IDs intersected:

o = sf::st_intersects(x = nyc_cd_2, y = crashes)

## Sparse geometry binary predicate list of length 59, where the predicate
## was “intersects'

## first 10 elements:

## 1: 15, 29, 188, 212, 236, 268, 284, 297, 625, 634, ...

## 2: 9, 10, 11, 18, 108, 135, 137, 169, 194, 274, ...

## 3: 79, 85, 165, 215, 242, 257, 260, 261, 330, 347, ...
## 4: 4, 12, 44, 101, 109, 116, 161, 210, 211, 233, ...
## 5: 8, 16, 47, 66, 75, 83, 105, 120, 149, 191, ...

## 6: 21, 58, 97, 227, 266, 280, 282, 307, 323, 331, ...
## 7: 76, 81, 110, 117, 164, 220, 229, 288, 301, 332, ...
## 8: 2, 186, 204, 285, 322, 354, 355, 361, 362, 390, ...
## 9: 89, 103, 129, 150, 286, 311, 349, 475, 529, 540, ...
## 10: 17, 54, 74, 82, 113, 156, 173, 228, 246, 249, ...

We can use the command lengths (o) to find the number of points in each
polygon, and assign this as a new variable in nyc_cd:

nyc_cd_2%crashes = lengths(o)
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Plot the new variable:

plot(nyc_cd_2["crashes"], main = "Bicycle Collisions (2013-2023)")

Bicycle Collisions (2013-2023)

2000

500
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Creating per-capita measures

Let's calculate and plot a new field, crashes per 1000 residents:

nyc_cd_2%crash1000 = nyc_cd_2$crashes / nyc_cd_2%pop_2010 * 1000
plot(nyc_cd_2["crash1000"], main = "Collisions per 1000 Residents")

Collisions per 1000 Residents

10 30 50
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Exporting Map 1 to image file

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

png(filename = "Output/bike_crashes_per_capita_r.png",
width = 6, height = 4, units = "in", res = 300)
plot(nyc_cd_2["crash1000"],
main = "Bicycle Collisions per 1000 Residents", lwd=.5)
dev.off ()
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Bicycle Crashes per 1000 Residents

10 20 30 40 50 60

The output file should look like this.
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Loading bike lane data

Import bike routes data
bikeroutes = sf::read_sf("Data/NYC_BikeRoutes/NYC_BikeRoutes.geojson",

crs=sf::st_crs(nyc_cd_2))
plot(bikeroutes["geometry"], reset=FALSE, col="forestgreen", lwd=.5)

plot(nyc_cd_2["geometry"], add = TRUE)
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Line-in-polygon analysis

We need to calculate the miles of bike lane in each community district. We can
think of this as a two-step routine:

1. determine which line segments lie inside of which polygons

2. take a local sum of overlapping line lengths in each polygon
For step 1, we can use sf::st_intersects() to figure out which segments of
bikeroutes lie in which districts (nyc_cd_3) (similar to point-in-polygon analysis)

o = sf::st_intersects(x = nyc_cd_2, y = bikeroutes)

## Sparse geometry binary predicate list of length 59, where the predicate
## was “intersects'

## first 10 elements:

## 1: 6, 35, 83, 100, 138, 139, 140, 171, 805, 806, ...

: 3887, 3888, 3897, 3898, 3899, 3900, 3914, 3920, 3921, 3922, ...
176, 180, 3867, 3868, 3915, 3916, 3917, 3918, 3919, 3920, ...

## 2: 11, 2484, 2485, 2486, 2487, 2488, 2489, 2490, 2491, 2492, ...
## 3: 81, 84, 110, 127, 177, 1505, 1506, 1507, 1508, 1533, ...
## 4: 41, 48, 78, 178, 2633, 2650, 2653, 2654, 2655, 2656, ...
## 5: 12, 47, 109, 2633, 2796, 2836, 2837, 2838, 2839, 2840, ...
## 6: 125, 126, 169, 2904, 2907, 2908, 2912, 2913, 2951, 2952, ...
## 7: 85, 3136, 3137, 3184, 3185, 3186, 3218, 3219, 3220, 3222, ...
## 8: 89, 90, 91, 168, 3546, 3599, 3600, 3601, 3602, 3603, ...

9

10:
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Line-in-polygon analysis (continued)

For step 2, we can write a loop that extracts the overlapping bike lane segments in
each district, measures their (cumulative) length, and converts this sum to miles.

out <- c() # Create empty vector to store results

for(i in 1:length(o)){ # Open loop
bike_subset = bikeroutes[o[i]l[[1]],] # Take subset
bk_meters = sum(sf::st_length(bike_subset)) # Sum lengths
bk_km = bk_meters/1000 # Convert to km
bk_mi = bk_km * 0.6213712 # Convert to miles
out = c(out, bk_mi) # Concatenate

} # Close loop

We then add this as a variable to nyc_cd_2
nyc_cd_2%bk_miles <- out
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R Map 2
Let's quickly visualize the results:
plot(nyc_cd_2["bk_miles"],

main = "Miles of Bike Lane per District", lwd=.5)

Miles of Bike Lane per District
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Creating per-capita measures

Let's calculate and plot a new field, miles of bicycle lane per 1000 residents:

nyc_cd_2$bklanel000 = nyc_cd_2$bk_miles / nyc_cd_2$pop_2010 * 1000
plot(nyc_cd_2["bklanel000"], main = "Bike Lane per 1000 Residents (mi)")

Bike Lane per 1000 Residents (mi)
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Exporting to image file

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

png(filename = "Output/bike_lanes_per_capita_R.png",

width = 6, height = 4, units = "in", res = 300)
plot(nyc_cd_2["bklanel000"],

main = "Miles of Bicycle Lane per 1000 Residents", lwd=.5)
dev.off ()
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Miles of Bicycle Lane per 1000 Residents

The output file should look like this.
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Exporting the dataset

To save the data attribute table as a csv file, we can use the write.csv()
command:

write.csv(x = nyc_cd_2, file = "Qutput/NYC_CD_2 R.csv")
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Making bar plots

For each of NYC's five boroughs, calculate averages of the variables we created:

borough_means = aggregate(
x = nyc_cd_2[,c("crashes","crash1000","bk_miles","bklanel1000")],
by = list(Borough=nyc_cd_2$Borough),
FUN = mean

)
This will create a new sf object with 5 rows:

borough_means

borough_means

## Simple feature collection with 5 features and 5 fields
## Attribute-geometry relationships: aggregate (4), identity (1)
## Geometry type: MULTIPOLYGON
## Dimension: XY
## Bounding box: xmin: -74.25559 ymin: 40.49613 xmax: -73.70001 ymax: 40.91553
## Geodetic CRS: WGS 84
## Borough crashes crash1000 bk_miles bklanel000
1 Bronx 593.2500 5.581747 11.37986 0.1095067
2 Brooklyn 1437.6667 10.709820 15.48712 0.1230569
## 3 Manhattan 1791.5000 17.508324 18.69915 0.1717709
4 Queens 901.7143 5.632056 16.58475 0.1081192

Q
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Make a bar plot of bike crashes in an average community district

barplot(height=borough_means$crashes, names.arg=borough_means$Borough,
main="Bicycle collisions per community district (mean)")

Bicycle collisions per community district (mean)

500 1000
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Make a bar plot of bike crashes per 1000 residents

barplot(height = borough_means$crash1000,
names.arg = borough_means$Borough,
main = "Collisions per 1000 residents (mean)")

Collisions per 1000 residents (mean)
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Make a bar plot of miles of bike lane in an average community district

barplot (height = borough_means$bk_miles,
names.arg = borough_means$Borough,
main = "Bike lanes per community district (mi)")

Bike lanes per community district (mi)
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Make a bar plot of miles of bike lane per 1000 residents

barplot(height = borough_means$bklanel1000,
names.arg = borough_means$Borough,
main = "Bike lanes per 1000 residents (mi)")

Bike lanes per 1000 residents (mi)
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R Map 2

Basic regression analysis
You can use an sf object as you would a data.frame to run regressions in R.

For example, suppose we wanted to see if there are fewer bicycle collisions where
there are more bike lanes. We could run a basic linear regression of bicycle collisions
(per 1000) on bike lanes (per 1000), with fixed effects for each borough:

summary (1lm(crash1000 ~ bklanel000 + as.factor(Borough), data=nyc_cd_2))

##

## Call:

## lm(formula = crash1000 ~ bklanel000 + as.factor(Borough), data = nyc_cd_2)
##

## Residuals:

## Min 1Q Median 3Q Max

## -11.094 -2.211 0.026 1.729 32.999

##

## Coefficients:

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

## (Intercept) -1.5231 2.1642 -0.704 0.48468

## bklanel000 64.8800 11.1212 5.834 3.32e-07 **x
## as.factor (Borough)Brooklyn 4.2489 2.3146 1.836 0.07201 .
## as.factor(Borough)Manhattan 7.8869 2.6232 3.007 0.00403 *x*
## as.factor(Borough)Queens 0.1403 2.4381 0.058 0.95432

## as.factor(Borough)Staten Island -5.9343 4.0189 -1.477 0.14570

## ———

## Signif. codes: O '#**' 0.001 'x*x' 0.01 'x' 0.05 '.' 0.1 ' ' 1
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R Map 2

This analysis suggests there are more collisions where there are more bike lanes.

Adjusting for differences across boroughs, each additional mile of bike lane (per 1000
residents) is associated with 65 additional collisions (per 1000).

Does this mean bike lanes are “causing” collisions?
How should we interpret this result?
What are some alternative explanations of the positive correlation?

What sort of data would we need to test these alternative arguments?
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R

Problem Set 3

Your assignment (if using R):
- create a map of rat activity (per
1000 residents) in NYC!

- use this dataset:
- NYC_Rats/NYC_Rats.csv

- follow the same steps as for
“Map 1" (crashes per 1000)
(i.e. sum via point-in-polygon,
then calculate per capita rate)

- name the file
rats_per_capita.png

- upload map to Canvas
(by next Wednesday)

Yuri M. Zhukov

Rat Activity per 1000 Residents

Figure 14: Can you make this map?
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