Applications of GIS and
Mapping for New York
City Data

Ana Champeny, MPA
Research Associate,
Center for Urban Research, The Graduate Center, CUNY
achampeny@gc.cuny.edu
http://web.gc.cuny.edu/Cur/

Presented to:
Fordham University Graduate School of Social Service
October 20, 2006



Introduction

O The Center for Urban Research (CUR),
headed by Professor John Mollenkopf, Is
part of the Graduate Center at the CUNY

= CUNY Data Service
= CUNY Mapping Service

O Expertise In secondary data analysis and
GIS for New York City



Presentation Outline

O Introduction to GIS
= Locating New York City Geographic Data Files
= Geo-coding Data

0 New York City Data Sources
= Demographic Survey Data
= Administrative Data

O Applications of GIS for New York City Data
= Merging Individual Data with Contextual Data

= Allocation of Data on the basis of Geography
= Examples from CUR Projects



What 1s GIS?

O “GIS Is a collection of computer hardware,
software, and geographic data for
capturing, managing, analyzing, and
displaying all forms of geographically

referenced information”
(www.gis.com/whatisgis/index.html)

0 Google Maps and Mapguest are just the
beginning

0 Gaining popularity in the social sciences



GIS Programs

O Two major programs in the field

= Maplnfo
m ESRI's ArcGIS

O Each has unique file format

= MapInfo uses .tab files

= ArcGIS uses .shp files
Actually, a .shp file could have three or more files

Tracts. shi 18KE SHY File
= Tracts.shp 1,424 KB SHP File
[ Tracts.sbx 2KB SBY File

@ Tracts.sbn 23KB  SBN File
@ Tracks,dbf 4,674 KB DEF Fie



Types ot Geographic Files

O Point Files

= Show the location of a specific point, usually as
an XY coordinate

= Buildings, intersections, crimes
O Line Files
= Route or road files
= Street maps, subway lines
0 Polygon Files
= Areas bounded with lines
= Parks, neighborhoods, lakes, tracts



An Example

Population below Poverty, by Tract, 2000
| Less than 500 People
|| 5000 1,000 People
] 1,000t0 2,000 People
- 2,000 to 3,000 People
- Over 3,000 People
Facility Providing Hunger Related Services
® Soup Kitchen
@ Food Pantry
© Combined Soup Kitchen and Food Pantry
New York City Streets
——— City Street
——— \echicle Only Street

= Shoreline
-*_-:-f‘.-‘ Parks



Table Format of a Geographic File

O Each point, polygon,
or line segment
corresponds to a row
In a table, shown on
the right

o Can have geographic

i Attributes of lllepal Conversion Complaint

FID Shape i POINT _X POINT Y STAT DATE_
0 Point EAT3EES0 SATESY S02675 199441 536248 CLOZED |4M402008

1 Point EATI04E S34TER 020759 196715478800 CLOZED |44 82006

2 Point BAT44927 S33350. 204997 229054813 ACTIVE  |[4/24/2006

3 Point EAT4560 231594 235935 197657 531041 CLOZED |44 7r2006

4 Point B4TE1 388 SRNOH 4 05TT43 199615 618543 ACTIVE |44 402006

5 | Point BATES920 SEI04 506751 HME248 995041 CLOSED 440006

5 Point BATIES SR0536 300871 H 2260 781504 CLOSED |44 7R2006

7 Point 4800522 SE50TE 287203 216111 420247 | CLOSED |447£2006

8 Point 4825481 336044 BSEM 214956 126654 CLOSED 42002006

3 Point EAB4EEDT 339334 97732 225210.361 355 CLOZED |44 22006
10 Point E436301E6 20024 4B4E16 230265 599353 ACTIVE | /2472006

k 11 Point E43TST27 SA0426 8521537 210972 343076 ACTIVE |4/30v2006
12 Point 64878525 SRNST4 ATEA3Y HMESES 3383 CLOSED (44 82006
13 | Point 643348632 0040171289 227278 A6 (CLOSED |44 262006

COO rd i n ate d ata ] Attr'ihules of Tracts

O Can also have Jrayon
descriptive data Jroven

0 Additional data can |es-
be appended Jroen

BHEEEEEBE YRS

4 000200
4 000400
4 00000
4 00000
4 001000
4 001200
4 001400
4 01E00
4 001800
4 001500
4 002000
4 002200
4 002400
4 002500

S000200 a1
4000400 4747
#000600 M7
#000800 388
#0010 000 70
4001 200 3rar
4001 400 3268
4001 600 2638
4001 800 2795

4001300 734
4002000 1332
4002200 2403

4002400 2163
4002500 E597

1202 83 103 611
2688 Ba5 263 E74
1846 765 76 466
1518 ard 117 3a0

1475 1467 =] 530
124 | 143 T2 m

EEE] 419 B4 213
1014 vag 130 349
ar2 49 204 33
2053 162 3995 146



Downloading Geographic Files

0O Bytes of the Big Apple, NYC Department of
City Planning
(www.nyc.gov/planning/html/bytes/applbyte.shtml)

0 NYCMAP, NYC Department of Information
Technology and Telecommunications

(www.nyc.gov/html/doitt/html/eservices/eservices_gis.shtml)
O NYS GIS Clearinghouse
(www.nysgis.state.ny.us)

0 U.S. Bureau of the Census
(www.census.gov/geo/www/cob/index.html )



Bytes of the Big Apple

0o Administrative and Political Boundary Files
O Census Geography Boundary Files

O Public and Private Community Facility
| ocation database

O LION (NYC Street Map)

O Tax Block and Lot Data
= Tax Block and Lot Boundaries
= PLUTO
= PAD




Bytes of the Big Apple Website 1

- Acress | &) bitpsfjumen.cyc govihimijdepihtmifbytes{applbyte.shiml viEe ks ® i @-
Go-ogle|G'EI5Eur50cid5cieme |Goug) D B » 17 Bockmerks~ Eh3blocked ' Check » 4 Autolink »

Residants

Business | Visitors | Governmant Office of the Mayor

\-'7 NEW YORK CiTY

gV  DEPARTMENT OF CITY PLANNING

ahways open

NYC.goviplanning

Dapartmant of City Planning
:= City Planning: Products > BYTES of the BIG APPLE™ = .,,.._I,_;i’i_};'.,“

Home

About Us BYTES of the BIG APPLE™

Zoning

BYTES of the BIG APPLE is a family of software, data and geographic base map files for the City of
Mew York, The Department of City Planning offers these products for free download or by a license
agreement.

Dty Files | Geagraphic Files | Applications

Data Files: Data Files | Geographic Files | Applications

PLUTO™ @ 2003-06. WYC Department of City Planning. 2ll rights reserved.
License agreement required - please call 212-720-3505 for mare infarmation.

Extensive land use and geographic data at the tax lot level in ASCII comma-delimited format,
The PLUTO files contain more than seventy fields derived from data maintained by oty
agencies. Tax lot data for selected tax blocks or Community Districts can be extracted using
the PLUTO Select application which is incuded with this product.

Release............ 0sD Usor Guids  Semple  Mstadala |

Date of Data..... August 2005 - January 2006 ‘ u {6 =
PriCE......coconen, $250 Citywide wey




Bytes of the Big Apple Website
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Census Bureau Website

Download Download Generalized Cartographic Boundary Files
Boundary Files Click o Hhe ysarfvirkage Feod 10 the boundary The Lype you want b dowriosd.
Thets ale no plans 16 e eate Block level haundary fe.)

Descriptions
vl data

Site News

Adarion Nabeve Rageonal Corporations: 2kl

Asmeican incian Arsastadasis Native AressHavwadan Homes Lands: 20048 | 133
Arrewican inclan Tribal Subdrvesions: 2008

Congus Block Groups: 2HM | 1390

Cengus Drisions: 2004

Cengus Regons: 206

Census Tracts: 2000 | 1990

Congressional Districts: 18th | 108th | 10Tth | 186th | 105th | 104th | 160d
Consobdated Clties: 2000

Courty and Courty Equivalant Areas: 2000 | 1098

County Subsdivisions: 260 | 15906

Incorporabed PlacesiCansis Designaled Flaces: 1000 | 1993 | 1990
Metropoitan and Mchopoltan Siatistical Aress: 2003 | 1999 | 1998 | 199 | 1990
New' England Colnly Mefropoifan Arsas: H00

Merw Englend Ciy ond Town Areas: 2002

Oregon Lrkan Gerowth Areas: 200

Puibhe: Lze Microdala Areas - 1 Percent 2040

Puuishe: g Microsdala Areas - 5 Percent 200

Stabe and State Equivalent Arcas 2004 | 1390
Stabe L agisiative Districts - LowesHouss: 2000

Shate Lagiskative Disiricts - Uppse/Sanate: 2000
Sublbarios (Pusro fico Onkyl 2000

Woling Districts: 208
3-Digh TP Cods Tabuation sseas (ZCTAST 2084
5.Diat IP Code Tabulation Aseas (ZCTAST 208

Census 2000: Cansus Tracts
in ArcView Shapefile (.shp) format

Alabama - 11 _d00_shp 2w @78.228 bytes)
Alaska - (200 shp 2ip (538034 bytes)
Anizona - (i04_d0_shp zip (609 663 bytes)
Arkanzas - 105 d00 shp zip (650,763 bytes)
California - 1006_d00_shp. zip (2 303,684 byes)
Colorado - 0 d00_shp 2w (B93672 bytes)
Connecticut - (09 _d00 sho zip (220 B&7 bytes)
Deelaware - 1r10_d00_shp. zip (66 456 bytes)
District of Columbia - 111 _dl0 shp zip (26 099 bytes)
Florida - 112 _d00_sho zip (967,150 bytes)
Geargia - iri3_d00_shp 7ip (1,079 095 bytes)
Hawaii - 15 _d00_shp zip (35658 byles)

Idaho - gri6_d0_shp zep (553992 bytes)
Winois - (17 _d00_shp zip (1)037 688 bytes)
Indiana - 18 _d00_shp 2ip (542 204 byles)
Iowa - 1119 _d00_shp zip (426 715 bytes)
Kansas - (20_d00_shp 2ip (400,984 byles)
Kentucky - (1] o0 ghp zip (359,474 bytes)
Louisiana - 1232 _d00_shp zip (730,734 bytes)
Maing - 123 d00_ghp zip (179,206 bytes)
Maryland - 124 _d00_shp zip (447 335 bytes)
Massachusetis - {25 900 sho zip (399 730 bytes)
Michigan - 125_d00_chp zip (47 305 bytez)
Minnesota - 127 _d0 shp zip (840 203 bytes)
Mississippi - 1128_d00_shp zip (452 941 bytes)
Missoun - (29 _d00_sho zip (1 013417 bytes)
Montana - 1¢30_d00_shp. zip (555,050 bytes)



Geographically Coding Data

o Commonly called
geocoding s

= Entering address into - ComplanLocaten

7] Borough

Map Quest is geocoding
O Creates point data

O Involves assigning the
X and Y coordinates

= Usually based on street
address

m To an intersection
m To the center of a
polygon




Applications for Geocoding

o Individual People/Households
= Voters
= Survey Respondents
= Students

O Locations
= Food pantries
= Hospitals
O Events
= Crimes
= E-Coli Cases



New York City Data Sources, Part 1

0 U.S. Bureau of the Census

= Decennial Census Public Use Microdata

= American Community Survey Data (ACS)

= Census and ACS Summary File

= New York City Housing and Vacancy Survey

0 U.S. Department of Labor
= Current Population Survey

0 Even when individual data, generally
limited geographic information



Census Bureau Website

- Autdress | 6] it v census govimainfwancenz000. e B ik @-
. Google |G~ 6D @ B+ 17 Bookmarksv B3blocked | F Check v %, Autolink » ? () settingsw
{5 Pop-up blocked. To see this pop-up o additional options dick here..., x
U.S. Census Bureau -
* Cansiis 2000 Gateway | Glossaty
cuﬁilﬂd stﬂtﬂi Your Gateway to Census 2000

Thark yor, America, for your participation in Census 2000,
The population of the LS, on April 1, 2000 was 281,421,906 [FDF 2M]

casts, lip sm"ﬁ?&;"‘?ﬂ;’;ﬁ American FactFinder SWW
embaigs sccers Quick
Introduction to Census 2000 Tables and maps of Census 2000 Summaries of the most requested
Data - Ovarviews of Cenaus 2000 data for all geographies to the data for states and counties
and PowesPoint shdes lo download biock level
Releaze Schedules by:
« Product Enler a === Dala highlights, documentation, and
 Geooaphy street addiess to Data Highlights 3 FTP access for the U.S,, states,
» Submec! find Census 2000 counties, places (cities & towns) and
Census Store - Oides products on data more. Diata for Eugro Rico (an espafioll and |sland Areas.
5]
Evaluations - Flesuls from the Selecta state: | United States D
Cennues 2000 Testing, ' -
Expermentation, and E vaksstion
i [#®4 Censuspata
Special Tabulalions - Progeam fo
REABEIA ARl (et betusobons Rankings and Comparisons (PHC-T) Censiis 2000 Data Releases
Count Question Resolution - Tables showing populalion change, - Demographic Profiles
Program for chaiengng Census 2000 comparisons with 1990, Race and Hispanic - Surnimary File 1
counts or Lating origin, and other topics for states, - Summary File 3
counties, and places - Summary File 3
_ | e Eea F LA - Aumman File 4 4

& © Intemet




More of the Census Bureau Website

O Summary Files

= Very extensive tables of data Simmanriet
- Summary File 2
= Some at the block level, most at the — omete

= American Indian and Alaska Nate

tract level Summary File (IANSF)

= Congressional Apporionment
= Congressional District Summary Files

O Public Use Microdata QOB ol Distict Summary Fles

1094

= Individual and Household Records T

IMicrodata

= Sample of all long-form respondents "5 o vee s sam
{PUMS) Files

= Can be analyzed at the PUMA T
= Most flexible Selected Special abulatons

«= County-To-County
- Mingr Civl Divisi o -

o American Community Survey T

- Wigration Data and Reports

American Community Surey

A critical element in the re-engineerad
2010 census plan that provides annual
socioeconomic data



New York City Housing and Vacancy
Survey

O COndUCted eve ry th Fee e e |

GM = r‘ f N ‘_,"!-o-..h Fawintes {J'I - iy M - i 3

years by the Census e TR A
Bureau for the city e |

O Large sample
(approximate|y oo e o o [ERDEERRDRR L3P TES

iy Housing and Vacancy Sufvey « 2008 NYCHVS Ech;:Jufiier:diw'ftfk City Howrsing
Aemante A inlermation

18,000 housing units) PR o co S

Hausin g and Vacancy Survesyrelated : HurlH‘f‘ﬂNB‘-Pﬂ

New York City Housing and Vacancy Congle
Survey (NYCHVS) [ Seschhasm |

20T WY CHWS

O Both household and s, | - S

Find ot more aboll e Sireys used

10 obbann Mew Yok Lty Housing and

iIndividual records oy S

= Geography matches VA o ENRS F CH LITER , ——
the decennial Census

& W o




New York City Data Sources, Part 11

0 New York City Agencies
= Annual Health Survey
= Administrative Data from individual agencies
= Neighborhood profiles at My Neighborhood Statistics
(http://gis.nyc.gov/ops/mmr/address.jsp?app=MMR)
O Infoshare has compiled an extensive set NYC

data in a flexible data and mapping engine
(www.infoshare.org/)

O University Neighborhood Housing Program
(UNHP) has put together a guide to New York

City community-based data
(www.unhp.org/crg.html)



nnual NYC Community Health Survey

Annual phone survey
(2002-2005 data
available)

Sample of around
10,000 New Yorkers
age 18 and older

Public use data for
subset of questions is
available

At the United Hospital
Fund Neighborhood
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Infoshare Website

 agddress | 48] itps v infoshare.crgf
: Google (G~ Infoshare

e memem e - - -—_ — - —_— —

¥ EdGe lnks '@-
(600 D B~ 12 Sockmarisw E3boded % check v \ Autolik + 1 ® i

Hello, Graduate School User

Welcome to Infoshare
Online

Main Menu

| Population statistics, immigration

| trends, socio-economic indicatars,

| birth and death data,

| hospitalizations, local economic data,
| and much more, Infoshare Online is

| here for you! With Infoshare Online's

| powerful interface and vast collection
:af data files, you can

« Profile an area of your choosing
= Compare area across a region
s Produce your own tabulations

I Than print your data or save it for

| use in a varnety of popular

| spreadshiest, presentation, and
mapping programs.

1 - Profile an area

Select one area, such as a Zip
Code, Congressional District, or
County, and look at a variety of
information for that area. For
example, you might select the a
Zip Code in Brooklyn and lock at
the 2000 Census Household Type
tables for that Zip Code.

2 - Compare areas using
selected data

Show the values of selected data
elements for a list of areas within
a larger region - for instance, Zip
Codes within a Borough or
County or Counties within a
State.

jNaws B Updates:

| The "long form' 2000 Census is

| herel Detaled data on income,

| ocoupation, ancestry, family

| structure, language, and mare --

| using any neighborhood definition
you wish, Only in Infoshare will you
| find that!

3 - Create your own two-vray

Define the columns, rows, and
conditions for yaur twa-way
table from a wide choice of data
elements,

Currant ——— —
reqion: New York City b
DEMOGRAPHICE

2000 Census ("Long form™)
2000 Census ("Shart farm™)
1550 Census
1980 Census
Immigration

Public Use Micro-5ample (2000
Census)

Public Use Micro-Sample (1990
Census)

Housing & Vacancy Survey (Local
Cansus)

S0CIO-ECONOMICE
Land Use (Detaibed)
Land Use

Public Schools - Elem & Mid
Public Assistance

Food Stamp Eligibility
WIC Participation

Child Care

Crime

Juvenile Detentian
Public Housing

Facslities

Personal Income
Buginesses

|4




Community Resource Guide Website

¢ Agdress | ] hitp:fjwwnw.unhp ceglargidatal biml ¥ oo ius * g

| Google (G~ G b OB v 2 sodkmase Biabloded 'fP check v & Autolink v P @ settings~




Using GIS to Join or Merge Data

o Familiar with joining data based on ID

O ID matches can be done with GIS

= Possible to append additional variables or
measures from a table to a geographic file
0 GIS programs can join based on
geography/spatial relationships

= Either a one-to-one match, such as one
Community Board per hospital

= Or a one-to-many match, such as multiple
hospitals within a Community Board



Spatial Joins, Part I

O Point to Polygon

Points to Polygons Within

= Completely within
= Nearest

1=
@~ i =
B@ 3 5 4=B

(@)
=z
DNwnN - (D
TR I
WO>0

o Can append neighborhood descriptive
statistics to individuals, locations, or
events

= The relationship of the childhood
neighborhood and educational outcomes

= The relationship between neighborhood
characteristics and voting behavior




Spatial Joins, Part 11

0 Polygon to Point

Polygons to Points

m Closest or first found A@ :
= Summary of all points @ o

Closest/

Summary

First
A=
B=2or 4
Cc=1
D=3

(Count)
A=0

B=2
C=1
D=1

O Can aggregate individuals, events, or

locations to a geographic area

= The distribution of illegal housing conversion

complaints among New York City
neighborhoods




Spatial Joins, Part I11

0O Polygon to Polygon Fogons. | Closes || summary

First (Count)

. AI__: A=lor?2 A=2
= Closest or first found —H:l 2 | | 8 Bl
= Summary of all polygons =

that intersect

O If geographic area are nested, such as
census blocks with a tract, can calculate
aggregate measures for an area

= Combining Community Boards to get be able
to merge administrative city data with survey
data at the sub-borough



Overlapping New York City Geography

D Boundaries do nOt Geographic Boundaries for New York City:

Census Tracts, Community Boards,

m atC h p e rfe Ct I y Public uzglﬁﬁ:m'ii::guhbums

O GIS can display
multiple layers of
geography in one
map €7 Community Distr oy

o Allow user to see
relationship
between different
geographic areas



Center for Urban Research Projects

Foreign Born in New York City:
Percent Foreign Bormn by Census Tract, 2000

Percent Foreign Born, 2000
Less than 15%
15% to 30%
fF 30% 1o 45%
i 450 80%
i over B0
¢ hot Populated
€] Community District

Genber for Urban Research al the



Poverty in New York City

Blacks in Poverty, Brooklyn, 2000
By Census Tract, with Community District Boundaries

N iy

Whites in Poverty, Brooklyn, 2000
By Census Tract, with Community District Boundaries




Racial and Ethnic Segregation in LLA

Plurality Group, 2000 [l #san sorow [ county
| R Asian 2550% [ |Pce
B it 50-TTH | Hispank, 270%

Wihite, 26-50% Hisparic, 50-70%
I 50 >7o% Hispanc, 25-50%
B et Group =255

Bl o Popusstion

el : "‘"';'ri.i'_'F- .
a ~ : ﬁ@ 1:!: -y
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Racial and Ethnic Segregation in NY

S SN Plurality Group, 2000 [l ~sen 5070 [ coumty
,‘, Bl hite =70% Agar 25500 [ ] Puece

'_ B e, 070N Hisganie. >T0%
‘White, 25-50% Hispanic. S0-T0%
| Hispanic, 24804

¥ -mwm I Tiatéa Group = 25%
B o Poputaion




NYC Mayoral
Election Results

Percent Voting for Fernando Ferrer,

2005 General Election, by Election District

B Urer 3%

B 3ow o 50%

B o et

B 57 and Over
| Mo Volers

[ Borsusn




Conclusion

0 Many possible applications for GIS In
soclal science research

O Still a new tool for social scientists

O Statistical advancements

= Geographically Weighted Regression
(Goodchild 2004)

= Hierarchical Linear Model Data Preparation
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