
TUTORIAL 1 | AUTOMATION

- Shruti Shubham

The mean weighted decision score per cell observed is 23.21 and the number of raster 
cells in the upper quintile are 1303086.



The Queens Public Library Board has
secured funding to construct new
libraries for its communities. To
prioritize the proximity of the library
location to previously disadvantaged
communities, the Board decided to
conduct a multicriteria suitability
analysis.

Priorities have been given to
communities with significant recent
development and sites are identified
based on proximity to these areas.
Other parameters governing the location
are proximity to communities with high
concentration of individuals with no
diploma, individuals under 18,
individuals who are foreign born, and
individuals who speak English less than
very well, based on their own
assessment.

The analysis indicates that most suitable
neighborhoods are Ridgewood, South
Corona, Bayside and Far Rockaway. The
largest stretch which does not have
access to a library currently includes
Woodhaven, Richmond and Jamaica
Center. Constructing a library here
should be prioritized.

Data Sources: Borough Boundaries for the City of New York (polygons). New York City Department of City Planning. “Bytes of the Big Apple, Issue 16D. 27 October 2016. New York City 
Department of City Planning, New York City, MapPLUTO. 2014. New York City Department of Information Technology and Telecommunications. Library [shapefile]. United States 
Census Bureau / American FactFinder. 2009-2013 American Community Survey 5-Year Estimates. “S0601 - Selected Characteristics of the Total and Native Populations in the United 
States” United States Census Bureau. 2013 TIGER/Line New York Census Tracts. 

LIBRARIES FOR NEW COMMUNITIES IN QUEENS , NEW YORK

QUEENS PUBLIC LIBRARY BOARD

The scale represents the neighborhood score.



TUTORIAL 2 | REMOTE SENSING

DATA SOURCE: Image courtesy of the U.S. Geological Survey. LANDSAT_8. 2017-03-29 , Image courtesy of the U.S. Geological Survey. LANDSAT_5. 1987-04-04

19, 648 ACRES OF LAND HAS BEEN TRANSFORMED FROM WETLAND TO DEVELOPED BETWEEN 1987-2017. 

BEFORE (1897) AFTER (2017)

MIXED - WETLANDS

RESIDENTIAL

COMMERCIAL

WATER

Through this exploration, we explored the area transformed from wetland to developed in the north-west part of the city of Houston. The Landsat imagery acquired from the usgs website 
was classified into the four categories (represented in the following map), mixed wetlands, residential, commercial and water based on image samples. They were further reclassified into 
categories representing  development and  open areas. Once the areas were identified, the area was calculated by generating a shapefile which captured the change in developed land and 
wetlands observed. 
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VISUALIZING TOPOGRAPHY - JORDAN
DATA SOURCE: NASA/GSFC/METI/ERSDAC/JAROS, and U.S./Japan ASTER Science Team. Aster Global Digital Elevation Model. 2009-06-29
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WATER STREAMS AND BASIN



29.5% | One & two 
Family buildings

13.5% | Multi-Family 
Walk-up Buildings11.9% | Multi-Family 

Elevator Buildings

11.8% | Mixed Residential
& Commercial Buildings

9.5% | Public Facilities
& Institutions

8.9% | Commercial &
Office Buildings

3.3% | Parking 
Facilities

2.1% | Open Space 
& Outdoor recreation

2.0% | Vacant Land

1.5% | Transportation 
& Utility

0.4% | No Data

CA
STLE HILL A

V

CASTLE HILL 
SUB STATION

ZAREGA AV

WESTCHESTER SQ.
E TREMONT AV

MORRIS PARK

BRONX PARK EAST

PARKCHESTER 
STATION

SAINT LAWRENCE 
AVENUE STATION

CROSS BRONX EXPY

CROSS BRONX EXPY

W
ESTCHESTER CREEK

HU
CH

IN
SO

N 
RI

V
ER

 P
A

RK
W

A
Y

SOURCE | NYC DEPARTMENT OF PLANNING - PLUTO DATASET

CASTLE HILL SUBWAY REGION (1/2 MILE RADIUS AROUND THE STATION)
1 MILE

BRONX
CASTLE HILL SUBWAY REGION
SUBWAY STATIONS 

BRUCKNER BLVD

BRUCKNER BLVD

WESTCHESTER AVE



EAST
 RIV

ER

YONKERS

RIKERS 
ISLAND

VAN 
COURTLAND 
PARK 

THAIN 
FAMILY 
FOREST

SOUNDVIEW
PARK

BRONX 
ZOO

HILLVIEW 
RESERVOIR

BRONX RIVER

COMMERCIAL 

MIXED-USE

RESIDENTIAL

OPEN SPACE

INSTITUTIONAL / CULTURAL

INDUSTRIAL

TRANSPORTATION AND PARKING 
FACILITIES

BRONX

Source : NYC Planning Department. (2016). Open data. Retrieved September 29, 2016, 
from https://www1.nyc.gov/site/planning/data-maps/open-data.page

LAND USE MAP BRONX

LAND USE TYPOLOGIES

LOCATOR MAP

SUBMITTED BY | SHRUTI SHUBHAM
DUE DATE | 9/28/2016



LOCATOR MAP
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VISUALIZING LOCAL GARAGES AND 
GASOLINE STATIONS

The following map provides the location 
of local automotive shops, garages and 
gasoline stations and is instrumental in 
identifying clusters of the land use in the 
Bronx. 

Source : NYC Planning Department. (2016). Open data. 
Retrieved September 29, 2016, from 
https://www1.nyc.gov/site/planning/data-maps/open-data.page
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THE SITES LOCATED IN THE MAP ARE DEEMED 
IDEAL FOR AN ENVIRONMENTAL EDUCAITON 
CENTER DUE TO THEIR PROXIMITY TO AN 
EDUCATIONAL FACILITY WHICH WILL BE ABLE 
TO TAKE OWNERSHIP OF THE SCHOOL AND THE 
GREENWAY WHICH WILL PROVIDE AN IDEAL 
ENVIRONMENT. 

THE SITES 01 AND 02 ARE HAVE MINIMUM 
SIDES OPENING TO THE STREETS, THEY HAVE A 
BOUNDARY ATTACHED TO THE RIVER AND/OR 
THE GREENWAY. THIS WILL PROVIDE OPEN 
SPACE AND ALSO DIMINISHES A POSSIBILITY OF 
A BUILDING GETTING CONSTRUCTED AND 
POSSIBLY BLOCKING AND HAMPERING THE 
ACTIVITIES OF THE SCHOOL IN THE FUTURE. 

IN ORDER TO ASSESS THE AREA WE CAN ALSO 
TAKE INTO CONSIDERATION OTHER LAND USES 
THAT SURROUND THE SITES. OTHER CRITERIA 
TO LOCATE THE SCHOOL COULD BE THE 
PRESENCE OF INDUTRIES, PRESENCE OF 
COMMERCIAL AND PROXIMITY TO SUBWAY 
STATION.SOURCE : NYC CITY PLANNING DEPARTMENT
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IDEAL SITE LOCATIONS FOR ENVIRONMENTAL EDUCATION CENTER

THE BRONX WATERSHED PROJECT 

SITE 02



1introduction to GiS

executive summary

30’ HiGH

DiviDe?

acKNOWLeDGemeNt

This project illustrates the effects of a large scale urban development 

when placed in the Urban fabric such as the densely populated 

Manhattan. This project presumed to uplift the neighborhood, however 

there might be an adverse side of such development.

I would like to thank our professor Jeremy D. White, our teaching 

assistant Jacqueline for immense helping me pull it together in times of 

stress and Celine and Patrick for their guidance and support through 

this project.
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HiGHLiNe aN ecONOmic success

Literature revieW
The inspiration of this research was drawn from the documentary by 

Mark Levin, called the “Class Divide” which elaborated the coexistence 

of people from different stratas of society within the vicinity of each 

other. I witnessed the same by visiting the highline and observing 

how it changed the pattern of movement. It is interesting to see how 

the activities being carried out under and over the highline strongly 

dependent on the activities happening along it. For instance, there are 

signboards on the buildings (address plates) which are placed on the 

line f sight of people moving on the highline, rather than below. 

I also had a chance to speak to H R & A who are the financial 
consultants behind the highline. Other sources of information included 

the NYC planning website, which shed light on the inclusionary 

housing program and the revised west chelsea rezoning. Furman 

centre’s reports on ‘The Challenge of Rising Rents’ and ‘Creating 

Affordable Housing Out of Thin Air’ contain some of the ideas 

projected in the project. 

The area around the Highline has come a long way from a ‘gritty’ 

neighborhood from one of the most sought after addresses in 

Manhattan. This change has been attributed largely to an Urban 

Design endeavor which has been perceived to be economically 

beneficial. This change has also lead to a level of unaffordability by the 
community living there. This unaffordability is not only a factor of rising 

apartment rents, but also as the affordability of the community has 

increased in general due to gentrification, the price of simple things 
such as groceries have increased. Thus this difference in affordability 

which can be perceived as a divide between the rich and the poor 

have lead people to leave their homes and move out of the area. 

iNtrODuctiON

LOcatiON

maNHattaN
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The highline is situated along the 

Hudson river along the west of 

Manhattan. Its location alone is 

attributable to the high return on 

investment on the real estate deals 

made here, however this was not 

the case until very recently. In 2005 

along with the commissioning of 

the highline, the West Chelsea area 

was rezoned in order to attract more 

mixed use development and the 

permissible F.A.R. was increased. 

Inclusive housing was incentivised 

however was not made mandatory. 

Thus industrial buildings  were 

converted in commercial and 

residential. This lead to a real estate 

boom along the highline.

In order to investigate if the highline actually created a divide, or 

is it just a belief rumored to be true we hypothesize the following. 

Null hypothesis: highline has created an income divide. Alternate 

hypothesis: the income divide was prevalent from before and 

introduction of an urban design project such as the highline has no 

effect on it.

I analysed some indicators of economic divide (furman centre , 2013) 

such as the increase in number of elevator buildings in the area. The 

results indicated that there are positive growth in percentages of these 

indicators thus reinforcing our beliefs. 

researcH QuestiONcONtext

ONe miLe raDius arOuND HiGHLiNe
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Through this research I would like to examine to what extent is 

the highline an income generator and an agent which leads to an 

economic divide. 

iNDicatOrs
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metHODOLOGyLiterature revieW

LimitatiONs

The inspiration of this research was drawn from the documentary 

by Mark Levin, called the “Class Divide” which elaborated the 

coexistence of people from different stratas of society within the 

vicinity of each other. I witnessed the same by visiting the highline 

and observing how it changed the pattern of movement. It is 

interesting to see how the activities being carried out under and over 

the highline strongly dependent on the activities happening along it. 

For instance, there are signboards on the buildings (address plates) 

which are placed on the line f sight of people moving on the highline, 

rather than below. 

I also had a chance to speak to H R & A who are the financial 
consultants behind the highline. Other sources of information 

included the NYC planning website, which shed light on the 

inclusionary housing program and the revised west chelsea rezoning. 

Furman centre’s reports on ‘The Challenge of Rising Rents’ and 

‘Creating Affordable Housing Out of Thin Air’ contain some of the 

ideas projected in the project. 

Only variables regarding income and rent have been analysed. To 

profile the economic condition of a place, more variables should be 
analysed. 

There can be high margin of errors in the ACS 5 year data. This has 

been corrected by using the recommended method on the census.gov 

site. 

The census 10 year data sets or the ACS datasets for 2009 and 2011 

could not be analysed as the block group level data was not available. 

Aim | to create a more inclusive and cohesive community along the 

highline.

Observe macrodata for economic variables median income and rent 

for 2 time periods. 

Observe data for one mile radius and half mile radius from the high-

line at the block group level.

Observe the index of dissimilarity.

Formulate recommendations on the basis of dissimilar land-use / 

vacant areas.

sOurces OF iNFOrmatiON
www.census.gov

ACS Data - 2009 , 2011, 2014 census tract level

ACS Data - 2014 block group level

www.nyc.gov

Land use data. 2007, 2010, 2012, 2014, 2016

Block group data.

water shape file

NYC planning department.

parks and greenways data
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2009 2011 2014

city
$86,500

area OF 
stuDy
$98,401

$82,500

$107,375

$92,019

$109,414

2 miLe

meDiaN iNcOme

2011  
New york 
$49,461

Further I studied the median 

income and the gross median 

rents that intersect the one mile 

radius around the highline and 

compared it with the median 

income of Manhattan and New 

York City. 

The income divide is evident. The 

top 50 percent got richer over the 

time periods analysed and the 

the bottom 50 percent got poorer. 

This is made evident from the box 

plot below. 

As we look at the rents more and 

more areas around the highline 

becomes unaffordable as the 

asking price in most of these 

areas rise over $2,000.
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tracts WitH LOW reNts iN 2009 sHOW immeNse reNt escaLatiON iN 
tHe PeriOD 2009-2014.
reNts iN sOme areas FaLL. (mayBe Due tO cONstructiON)

reNts iN 2014 are mOre tHaN $1600 iN maJOrity OF tracts.
tHe LOWer Limit OF reNt DecreaseD iN 2014.

tHe DiviDe is eviDeNt FrOm tHe DistriButiON.

Lets look at the GrOss meDiaN reNt

2009 2011 2014
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meDiaN iNcOme Data 2014 – BLOcK GrOuP LeveL Further we investigate 
the wealth distribution 
of the area at the 
census block level. 

The median income is 

larger than the other 

blocks in Manhattan, 

however, the numeber of 

people obtaining the salary 

below median income 

level has increased. 

Further when we look 

at a similar analysis 

regarding rent. It is one of 

the highest in the entire 

Manhattan area.
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GrOss meDiaN reNt Data 2014 – BLOcK GrOuP LeveL

Some analysis the rise/fall in parameters indicated 

earlier that highline did increase an income divide. 

This is further supported by the analysis of the amount 

of rent that is paid in this region.The inhabitants here 

generally pay more rent. There are project housing in 

the half mile radius area, however, the minimum rent 

in these projects are also higher than what 4 percent 

of manhattan pays. The rents in the one mile radius 

is lower than the half mile radius. This shows that it is 

more affordable to stay away from the highline. 
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1.77%
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4.19%

7.81%

10.56%

5.89%

30.07%

22.43%

7.35%

1.73%

9.54%

4.22%

9.27%

11.04%

5.68%

27.36%
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7.51%

1.78%

9.63%

2010 2007

LaND use 
PatterN stuDy

 exPecteD OutcOme
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aND resiDeNtiaL 
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2016

1.29%

14.46%

10.21%

1.09%

6.64%

24.8%

3.20%

25.42%

21.57%

RESIDENTIAL                             COMMERCIAL   INDUSTRIAL     UTILITIES        INSTITUTIONAL   PARKS

PARKING 
+

TRANSPORTATION VACANT
COMMERCIAL

+
RESIDENTIAL

The index of dissimilarity is a measure of the evenness with which a 

certain land use is distributed across component geographic areas that 

make up a larger area. 

It is presumed that upon rezoning the commercial and residential 

landuse of the area has increased, however the land use study indicates 

an outcome different than this. 

The results show that the commercial peaked in 2014, however it 

declined over the next two years. The industrial landuse, against all 

expectations increased. 

In the following trends table the index of dissimilarity is clearly 

visualised.

We OBserve miNimaL cHaNGes Per uNit time

cONtrary tO exPecteD OutcOme NeGative GrOWtH OBserveD 
iN cOmmerciaL uNits aND POsitive GrOWtH OBserveD iN 
iNDustriaL uNits 

iNDex OF DissimiLarity
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aLL vacaNt 
LOts WitHiN 
HaLF miLe 
raDius OF 
HiGHLiNe

vacaNt LOts 
avaiLaBLe FOr 
PuBLic use

PUBLIC OWNED 

VACANT LOTS

SITES A,B,C,D,E

This analysis shows 

that the area has a 

large number of vacant 

lots as compared 

to Manhattan. This 

indicates that it is going 

to be a commercially 

viable area for real 

estate developers. In 

order to propagate 

inclusive development 

of the community, we 

propose community 

spaces (institutional or 

commercial development) 

for all strata of society 

in these vacant lots that 

are available through 

government agencies. 

 vacaNt LOt
aNaLysis

a

c
B

D

e
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Hudson Yards is the single biggest development happening around 

the highline. Upon conducting this study we find out the index of 
dissimilarity between the area and Manhattan and hence we know 

that the is a need to increase the residential and commercial in order 

to create more housing units and avenues for small businesses. This 

study can be kept in mind whilst developing the Hudson Yards. This 

if done can prevent occurrence of such an income divide within the 

development and Manhattan can be a place where everyone can live. 

HuDsON yarDs DeveLOPmeNt

cONcLusiON
Rising rents and stagnating incomes have led to an unprecedented 

affordable housing shortage in New York City. To address these 

challenges, we need to rethink inclusive cohabitation and build or 

preserve affordable housing. We should look to increase the existing 

number of housing units, and keep in mind the needs of the city while 

developing large scale projects. 


