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l. Introduction

The main objective of the NYU Wagner component of Phase VI of the South Bronx
Environmental Health & Policy Study is to produce materials for dissemination related to the
project and its findings. This phase complements Phase V which was related to various outreach,
education and dissemination activities, documented in the Phase V report, as well as earlier
phases of the Study. The summary documents presented in this report are drawn from research
material produced throughout the Study. This objective was accomplished by updating and
writing several summary documents which are included in this report. In addition, a Geographic
Information Systems (GIS) tutorial was developed for the participating community groups and
GIS software was obtained for them.

The goal of the GIS tutorial and software is to provide the community groups with an analytical
tool so that they can continue to analyze environmental and health problems in their communities
and to use the information in their environmental planning and policy advocacy efforts.
Transferring this knowledge to the participating community groups will also give the work of the
South Bronx Environmental Health and Policy Study greater longevity since it will allow the
community groups to continue working on these issues after the project officially ends.

The development of a GIS tutorial and updating of the GIS software follows from previous
project activities. Geographic Information Systems (GIS) is an important capability to analyze
spatial relationships among environmental and social characteristics of the South Bronx
community. In June and July of 2006 the NY U-Wagner team held six GIS workshops with the
community groups. Each community group was invited to participate with up to two members of
their staff. The focus of the workshops was environmental health and other relevant information
from Bronx County and GIS was used to display this information and to use it as a tool for
analysis. These workshops were organized and conducted by Zvia Segal Naphtali and are
described in the Phase V report.

Four summary papers were prepared as part of Phase V1 of the project in the following areas:

e Air Quality in the South Bronx

e Asthma in Bronx County

e Proximity of Schools to Highways and Other Sources of Environmental Health
Risks

e Public Policy Recommendations

In addition, at the concluding date of the project an academic paper titled “Proximity of Schools
to Highways and to Environmental Health Risks: A Comparative Study” is being submitted to a
journal for publication.

The main vehicle for the dissemination of the NYU-Wagner component of Phase VI of the
project will be the project web page: http://www.icisnyu.org/south_bronx/index_001.html

The section of the web page titled reports will include the four summary project documents and
the GIS tutorial materials described in this report. As mentioned previously, the GIS tutorial
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materials were developed for the community groups and along with a copy of the latest version
of ArcGIS software they will be provided with a CD containing the data needed to go through
the tutorial lessons. The data consists of publicly available data related to transportation and
other issues in Bronx County.

Future Research Directions

As the South Bronx Environmental Health and Policy Study comes to an end important research
questions remain. The relationships between transportation, waste management, air quality, land
use and asthma are extremely complex and pose many important research challenges. The NYU-
Wagner team will try to continue research in the area of proximity of schools and other sensitive
areas to highways and major roads.

The research issue to be addressed in this area is to determine whether there are statistically
significant associations between proximity to risk factors (i.e., high traffic volume intersections
and waste transfer stations) and incidence and prevalence of asthma among primary school
children. Following the research approach that the NYU-Wagner team has followed as part of
this study, this kind of analysis would require obtaining information about asthma symptoms and
morbidity including rates of visits to the school nurse for asthma and school absenteeism due to
asthma. Unfortunately this information is not currently being systematically collected and
addressing this research question would require working with a sample of schools in the South
Bronx and developing protocols for the collection of such data at the school level. Future efforts
in this direction could significantly help researchers, urban planners and policy makers advance
knowledge in this area.



I1. Summary Papers for Dissemination

Four summary papers for dissemination related to the South Bronx Environmental Health and
Policy Study are included in this section of the report. They include:

1. Air Quality in the South Bronx
2. Asthma in the South Bronx
3. Proximity of Schools to Highways and Other Sources of Environmental Health Risks

4. Public Policy Recommendations
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Summary Paper #1: Air Quality in the South Bronx

What is air pollution?

A pollutant is a substance (gas, liquid or solid) that is harmful to people, animals or plants. By
coming into contact with them, pollutants can make the air, water and soil around us harmful.
Some examples of air pollutants are: carbon monoxide (CO), ozone (O3), nitrogen dioxide
(NO,), sulfur dioxide (SO,), and particulate matter (PM).* These are common air pollutants
found in urban areas and they are measured on a regular basis by monitoring stations.

Carbon monoxide (CO) is a colorless gas or liquid, and is practically odorless. The main sources
of CO are unvented kerosene and gas space heaters, leaking chimneys and furnaces, gas water
heaters, wood stoves, fireplaces, gas stoves, automobile exhaust, and tobacco smoke. At low
concentrations, CO results in fatigue in healthy people and chest pain in people with heart
disease. At higher concentrations, the effects are impaired vision and coordination, headaches,
dizziness, confusion and nausea. This pollutant is fatal at very high concentrations.

Ozone (Os) is an odorless, colorless gas composed of three atoms of oxygen. Ozone occurs
naturally in the Earth’s upper atmosphere, between 10 and 30 miles above the Earth’s surface. At
that height it forms a protective layer that shields us from the sun’s harmful ultraviolet rays.
However, Os is also formed near ground level, when pollutants emitted by cars, power plants,
industrial boilers, refineries, chemical plants, and other sources react chemically in the presence
of sunlight. Ozone in the lower atmosphere is harmful to humans and is linked to many health
problems, including irritation of the respiratory system, reduced lung function, aggravation of
asthma, and damage to the lining of the lung.

Nitrogen dioxide (NO,) along with particles in the air can often be seen as a reddish-brown layer
over many urban areas. The main sources of NO, are motor vehicles, electric utilities, and other
industrial, commercial, and residential sources that burn fuels. Short-term exposure to NO, may
cause increased respiratory illness in young children and harm lung function in people with
existing respiratory illnesses. Long-term exposure may lead to increased susceptibility to
respiratory infection and may cause alterations in the lung.

Sulfur dioxide (SO,) is formed when fuel containing sulfur (mainly coal and oil) is burned, and
during metal smelting and other industrial processes. The major health concerns associated with
exposure to high concentrations of SO, include effects on breathing, respiratory illness,
alterations in pulmonary defenses, and aggravation of existing cardiovascular disease. Children,
the elderly, and people with asthma, cardiovascular disease or chronic lung disease (such as
bronchitis or emphysema), are most susceptible to adverse health effects associated with
exposure to SO..

Particulate matter (PM;o.and PM,): Particulate matter is the generic term used for air pollution
that consists liquid and solid particles suspended in the air. High concentrations and/or specific
types of particles have been found to be dangerous to human health. Particulate pollution comes
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from many sources, including factory and utility smokestacks, vehicle exhaust, wood burning,
mining, construction activity, and agriculture. Particles of special concern are those known as
fine particles, less than 2.5 microns in diameter (for comparison, a human hair is about 75
microns in diameter). Fine particles are easily inhaled deeply into the lungs where they can be
absorbed into the bloodstream or remain embedded for long periods of time. Particulate matter
air pollution is especially harmful to people with lung disease such as asthma and chronic
obstructive pulmonary disease (COPD), which includes chronic bronchitis and emphysema, as
well as people with heart disease.

How do we know when air pollution is a serious problem?

Given what is known about pollutants and their effect on human health, maximum acceptable
levels for pollutants are defined by the U.S. Environmental Protection Agency (EPA) as part of
the National Ambient Air Quality Standards (NAAQS).? These values are known as air quality
standards. Concentrations above the standards are considered harmful to human health and
policies are aimed at keeping pollution concentrations below these levels. Standards are available
for the pollutants described above.

Aiir pollution standards are usually given in units of ppm and pug/m3. These units refer to the
concentration of air pollutants - ppm stands for “parts per million”, and pg/ma3 stands for
“micrograms per cubic meter”. Standards are normally compared to an averaging time. For
example, the environmental standard for NO, set by the Environmental Protection Agency
(EPA) is an annual average of 0.053 ppm. This means that hourly measurements of NO,
concentrations are averaged over a period of one year. If the resulting average is above the
standard concentrations of this pollutant are considered to be harmful to human health. Other
pollutants, such as CO and O3 have standards for averaging periods as short as one hour.

Although adverse health effects are observed for concentrations below the standards established
by EPA, these concentrations are considered “acceptable”. But our knowledge about these
pollutants and their impact is constantly improving and every five years the standards are subject
to revision and could be made more stringent over time.

What Is the South Bronx Environmental Health and Policy Study?

In 1999, Congressman José E. Serrano engaged NYU’s School of Medicine, Robert F. Wagner
Graduate School of Public Service, and four community groups (The Point Community
Development Corporation, The Sports Foundation, Inc., We Stay/Nos Quedamos, Inc., and
Youth Ministries for Peace and Justice, Inc.) in a collaborative effort to better understand the
relationships between environmental quality and health issues such as asthma that are important
to the South Bronx community. The project is funded by the U.S. Environmental Protection
Agency (EPA).3
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What has the South Bronx Environmental Health and Policy Study found
about Air Quality in the South Bronx?

Hourly concentrations of the pollutants described in this document are available from several
monitoring stations in the study area operated by the New York State Department of
Environmental Conservation (DEC)*. In an early phase of this project data were analyzed for the
period 1996-2000. The results indicate that CO, SO, and NO; are well below the EPA standards.
PM, s and O3 occasionally register concentrations that exceed the standards.

This project has also collected new air quality data using a mobile laboratory placed in a van.
This lab is operated by NYU’s Nelson Institute of Environmental Medicine. One of the concerns
voiced by community members in the initial stages of the study was that DEC’s monitoring
stations are located on school rooftops, about 15 meters above ground. Because people breathe
air much closer to ground-level, they expressed an interest in measuring air quality at a lower
height. The air intake of the mobile van is about 4 meters above the ground and the data
collected with it were compared with DEC’s data for the same time periods when the van was
taking samples.

The findings indicate that for PM, s the ground-level measurements are similar in value and trend
with those of DEC stations. In the case of Os, the concentrations recorded close to ground level
by the project’s mobile van were generally lower than those recorded by DEC stations. For the
other pollutants the concentrations measured by the project were substantially higher than those
recorded by DEC's monitoring stations. For NO, the daily average concentrations recorded by
the van were over twice as high as those recorded by DEC stations. If the van's data are
representative of concentrations of NO; in the area for the whole year, EPA's annual standard
would be exceeded. In the case of SO,, ground level measurements recorded by the project's van
are also substantially higher than DEC measurements. However, the van's measured
concentrations as well as DEC's data suggest concentrations that are well below EPA's 24-hour
average standard for SO,. Similarly, CO concentrations measured at ground level tend to be
higher than those recorded by DEC's stations. As with ozone, 1-hour average maximum values
were selected each day in order to compare the data with EPA's 1-hour standard. Both the
project’s mobile lab and DEC's measurements suggest concentrations of CO that are well below
EPA's standard.

The most significant difference between the van’s measurements and the DEC data appears to be
for NO,. EPA has set a one-year standard for this pollutant. This means that one year’s worth of
data would have to be collected close to ground level to compare it to the standard. Because
ambient NO, concentrations do not show strong seasonal variations, these preliminary results
suggest that more monitoring of NO, concentrations close to ground level should be carried out
in order to ensure that the standard is not being exceeded. Current federal regulations indicate
that monitoring stations can be located at heights between 2-15 meters and it would be valuable
to obtain more information about the vertical profile of this pollutant to ensure that residents in
the area are not being exposed to dangerous levels of NO,.”
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Summary of project findings about air quality

e Hourly concentrations of Elemental Carbon—a component of diesel exhaust from
trucks—were higher at all South Bronx sites than those at Manhattan sites. In Hunts
Point, these concentrations were significantly higher than in other parts of the Bronx.°

e Car exhaust, burning fuels, and heavy industry are producing higher ground-level
concentrations of some pollutants, like CO, NO,, and SO, in the South Bronx as
compared to rooftop monitoring station samples.

e Local and regional air pollution from cars, power plants, construction activity, and other
chemical processes are producing high concentrations of Oz and PM, s in the South Bronx
at levels that sometimes exceed U.S. EPA standards.

e While urban environments generally contain a presence of NO; in the air—as a result of
many industrial, commercial, and residential sources—samples from the NYU mobile
van in the South Bronx were higher than scientists expected. The study recommends that
DEC should perform more ground-level monitoring of NO,.

! Additional information about these common air pollutants is found in: http://www.epa.gov/air/urbanair/
% For a more detailed description of the National Ambient Air Quality Standards (NAAQS) see:
http://www.epa.gov/ttn/naaqs/

® To learn more about NYU-School of Medicine component of the project visit http://www.med.nyu.edu/SBEHPS// and to
learn more about the NYU-Wagner component of the project visit http://www.icisnyu.org/south_bronx/index_001.html

* See New York State Department of Environmental Conservation (DEC), Ambient Air Quality Monitoring

New York's Program to Track Air Quality, http://www.dec.ny.gov/chemical/8406.html

> These findings are explained in more detail in Chapter 2 of the NYU-Wagner Phase 11 and 111 project report, which
is available online: http://ww.icisnyu.org/south_bronx/admin/files/ICISPhasellandlllreport.pdf

® More information about the NYU-School of Medicine component of the project is available at:
http://www.med.nyu.edu/SBEHPS//
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Summary Paper #2: Asthma in Bronx County
What is asthma?

Asthma is a respiratory disease characterized by bronchial hyper-responsiveness, bronchial
constriction, airway inflammation and recurrent airflow obstruction. It is accompanied by
respiratory symptoms such as wheezing, dyspnea, coughing, and chest tightness. The
development of asthma is multi-factorial, and is currently poorly understood. Among the risk
factors and triggers for asthma are genetic predisposition and environmental factors such as
allergen exposure, environmental tobacco smoke, socioeconomic status, nutrition, low birth
weight, history of infections, and ambient levels of air pollution.*

Asthma in Bronx County

Bronx County has some of the highest rates of asthma in the United States. Rates of death from
asthma are about three times higher in the Bronx than the national average. Hospitalization rates
are about five times higher. In some neighborhoods in the Bronx it is estimated that 20% of the
children have asthma.’

As the following graph shows, Bronx county has the highest pediatric asthma (children 0-4
years) hospitalization rates in the New York area. New York county (Manhattan) has the second
highest rate. Richmond county (Staten Island) and Upstate New York, which includes all of New
York State except New York City, have pediatric asthma hospitalization rates that are
significantly lower than those of the other counties included in the graph.®

Pediatric Asthma Rates by County
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New York
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0O Queens
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! See Pandya, Robert J., Gina Solomon, Amy Kinner and John R. Balmes. "Diesel Exhaust and Asthma: Hypotheses
and Molecular Mechanisms of Action." Environmental Health Perspectives. VVol. 110, Supplement 1, February
2002. Pages 103-112.

2 See Ruppel Shell, Ellen. "Does Civilization Cause Asthma?" The Atlantic Monthly. May 2000. This article can be
accessed at: http://www.theatlantic.com/issues/2000/05/shell.htm - access date: September 9, 2002.

% This graph was constructed using data from the New York State Department of Health.
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What Is the South Bronx Environmental Health and Policy Study?

In 1999, Congressman José E. Serrano engaged NYU’s School of Medicine, Robert F. Wagner
Graduate School of Public Service, and four community groups (The Point Community
Development Corporation, The Sports Foundation, Inc., We Stay/Nos Quedamos, Inc., and
Youth Ministries for Peace and Justice, Inc.) in a collaborative effort to better understand the
relationships between environmental quality and health issues such as asthma that are important
to the South Bronx community. The project is funded by the U.S. Environmental Protection
Agency (EPA).*

What has the South Bronx Environmental Health and Policy Study found
about Asthma?

The South Bronx Environmental Health and Policy Study has looked at asthma in two ways. The
first is by directly studying the link between air pollution levels and asthmatic children in three
local schools. This was accomplished with the “Backpack Study”. The study has also examined
how asthma hospitalizations vary among different zip codes in the Bronx and how these
variations are related to factors such as poverty, race and the presence of industrial facilities.

The Back-Pack Study

The NYU School of Medicine conducted a study on the impact of air pollution on children with
asthma called the “Backpack Study” in several local schools. The study worked with fifth
Grade students who carried backpacks equipped with devices to measure the air pollution they
are exposed to in their everyday lives. The data were then analyzed and compared to asthma
symptoms recorded by the students in diaries. Ten students from three South Bronx elementary
schools were asked to spend three weeks with the backpacks.

Asthma Hospitalizations, Race, Poverty and Industrial Facilities

An examination of asthma hospitalizations in Bronx County using data compiled by the New
York State Department of Health indicates that:

e Asthma hospitalization rates are highest in the central and southern parts of Bronx
County, especially in zip codes 10457, 10451, 10454 and 10456.

e There is a strong association between asthma hospitalization rates, poverty, the
percentage of Hispanic residents, and the number of industrial facilities in the Bronx.

e Higher asthma hospitalization rates are more likely to occur in lower-income areas of the
South Bronx and in areas where there is a large presence of Latino/Hispanic residents.

* To learn more about NYU-School of Medicine component of the project visit http://www.med.nyu.edu/SBEHPS// and to
learn more about the NYU-Wagner component of the project visit http://www.icisnyu.org/south_bronx/index_001.html
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e There is a strong association between Bronx zip codes with high asthma rates and those
with a large concentration of industrial facilities.

The map below shows Bronx County Asthma Hospitalization Rates per 10,000 people by zip
code for the year 2000 and how these hospitalizations are related to the density of industrial
facilities. As the map shows the highest rates of asthma hospitalizations coincide with the highest
concentrations of industrial facilities in the county.

Asthma Hospitalization Rates
per 10,000 People and
Number of Industrial Facilities
by Zip Code, 2000
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Summary Paper #3: Proximity of Schools to Highways and Other Sources of
Environmental Health Risks

Wagner Graduate School of Public Service/ Institute for Civil Infrastructure Systems
(ICI1S)
New York University

The main goal of the South Bronx Environmental Health and Policy Study is to investigate
environmental and health issues affecting the South Bronx community, with particular emphasis
on the relationships between air quality, transportation, waste transfer activity, demographic
characteristics, and public health. It is a collaborative research project of the NYU School of
Medicine’s Nelson Institute of Environmental Medicine (NIEM), the NYU Wagner Graduate
School of Public Service’s Institute for Civil Infrastructure Systems (ICIS), and four community
groups: The Point Community Development Corporation, We Stay/Nos Quedamos, Sports
Foundation Inc., and Youth Ministries for Peace and Justice Inc.

This summary highlights some of the findings of the Wagner School portion of the study.

THE SOUTH BRONX (THE PROJECT’S STUDY AREA), MAJOR HIGHWAYS, WASTE TRANSFER
STATIONS AND TOXIC RELEASE INVENTORY (TRI) SITES

s ] I A T(.}HE.S“I;EF; OUNTY Wl nl
B\ 1 hY

/
¥

o
il =
i

S L —

Waner rwa
wtan

Background Information

The South Bronx has large volumes of heavy vehicle traffic passing through it along major
highways, creating pollution affecting local residents.

¢ Industry concentration: Hunts Point Market, private waste transfer stations, etc.
e Highway concentration: Interstates 87, 95, 278, and 895

The South Bronx is afflicted with very high asthma rates.

e InNew York City, 17% of children 17 years and younger—a300,000 children—have
had asthma at some time in their lives. In the South Bronx the figure is 20-30% (NYC

14
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Vital Signs, April 2003 Volume 2, No. 4, New York City Department of Health and
Mental Hygiene).

Transportation and Air Quality Modeling

The Bronx is currently a “non-attainment area” for particulate matter (PMs), which means that
the U.S. Environmental Protection Agency’s current annual standard for this pollutant is
exceeded.

Past land use planning decisions in the South Bronx have placed this sensitive population in
close proximity to highways, truck routes, industrial land use areas and other environmental
hazards. Studies have shown that traffic associated with these facilities exacerbates asthma
symptoms.

Modeled concentrations of traffic-related particulate matter and nitrogen oxides are two to five
times higher around South Bronx highways than in other parts of the South Bronx.

Highways, Truck Routes and Proximity to Schools

About a fifth of all pre Kindergarten to 8" grade students in the South Bronx attend schools
within 150 meters (500 feet or less than two city blocks) of major highways, where air pollution
concentrations exceed background levels.

DISTRIBUTION OF PEDIATRIC ASTHMA HOSPITALIZATIONS
PER 1000 CHILDREN BY ZIP CODE
SOUTH BRONX, NEW YORK CITY

PROXIMITY OF PUBLIC ELEMENTARY SCHOOLS
Pediatric Asthma Hosgital Admissions per 1,000 Children by Zip Code, Bronx County, 2004 TO HIGHWAYS (USING BUFFER OF 150 METERS)

According to the literature on traffic and health effects, people within 150 meters of major
highways or high traffic density roads are exposed to air pollution concentrations that are higher
than the ambient background concentrations (Hitchins 2000). About a fifth of pre Kindergarten
to 8™ grade students attend schools within 150 meters (500 feet or less than two city blocks) of a
highway in the South Bronx compared to far less (ten percent) in New York City as a whole. If
you live in the South Bronx your child is twice as likely to attend a school near a highway as
other children in the City.

15
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NEW YORK METRO AREA HIGHWAYS, MAJOR ROADS,
AND PUBLIC ELEMENTARY SCHOOLS WITHIN 150 METER BUFFERS
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SHOWING HIGHWAYS, BUFFERS,
AND SELECTED SCHOOLS IN NYC

About half of the pre Kindergarten to 8" grade students in the South Bronx attend schools
located within 150 meters (500 feet or less than two city blocks) of a highway or truck route.

STUDY AREA - SOUTH BRONX, NEW YORK CITY

PROXIMITY OF PUBLIC ELEMENTARY SCHOOLS
TO TRUCK ROUTES (USING A BUFFER OF 150 METERS)

Industrial Land Use Areas and Proximity to Schools

About half of all pre Kindergarten to 8" grade public elementary school students in the South
Bronx attend schools close to industrially-zoned land (within1/8 of a mile or two and a half city

16
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blocks) containing waste transfer stations and other facilities associated with high diesel truck
traffic and pollution emissions.

THE SOUTH BRONX, PROXIMITY OF SCHOOLS, NURSING HOMES AND HOSPITALS TO AREAS
ZONED FOR MANUFACTURING LAND USES — USING A 1/8 MILE BUFFER
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Summary Paper #4: Public Policy Recommendations

What Is the South Bronx Environmental Health and Policy Study?

In 1999, Congressman José E. Serrano engaged NYU’s School of Medicine, Robert F. Wagner
Graduate School of Public Service, and four community groups (The Point Community
Development Corporation, The Sports Foundation, Inc., We Stay/Nos Quedamos, Inc., and
Youth Ministries for Peace and Justice, Inc.) in a collaborative effort to better understand the
relationships between transportation, environmental quality and health issues such as asthma that
are important to the South Bronx community. This document describes the main policy
recommendations made by the South Bronx Environmental Health and Policy Study.*

Science policy recommendation

Monitoring is key to understanding environmental quality risks people face. One of the concerns
voiced by community members in the initial stages of the study was that the New York State
Department of Environmental Conservation’s (DEC) monitoring stations are located on school
rooftops, about 15 meters above ground. Because people breathe air much closer to ground-level,
they expressed an interest in measuring air quality at a lower height. The air intake of the mobile
van used in this project for air quality measurements is about 4 meters above the ground and the
data collected with it were compared with DEC’s data for the same time periods when the van
was taking samples.

The comparison of DEC and van measurements for the key pollutants yielded a surprising result.
For nitrogen dioxide (NO;) the daily average concentrations recorded by the van were over twice
as high as those recorded by DEC stations. If the van's data are representative of concentrations
of NO, in the area for the whole year, EPA's annual standard would be exceeded.?

Since the current EPA standard for this pollutant is an annual average, a policy recommendation
is to begin monitoring concentrations of this pollutant at several heights in the study area to
establish a vertical profile. If concentrations for this pollutant are found to exceed the standard at
lower heights then more aggressive policies to control this pollutant would have to be
implemented.®

Transportation and air quality policies

Trucks can be a key source of air pollution potentially affecting public health. According to the
NYU-School of Medicine’s findings as part of this project, hourly concentrations of elemental
carbon—a component of diesel exhaust from trucks—measured in 2002-2004 were higher at all
South Bronx sites than those at Manhattan sites. In Hunts Point, these concentrations were
significantly higher than in other parts of the Bronx.* In addition, highways were identified as a
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major source of elemental carbon. Given the health effects of this pollutant, policies in the area
aimed at reducing air pollution concentrations should be taken. These may include supporting
initiatives for alternative technologies for public transportation buses and creating more green
spaces and green buffers, especially around sources of environmental health risks.

Transportation for the Hunts Point section of the South Bronx is part of New York City’s
stimulus package under the American Recovery and Reinvestment Act (ARRA). In a March 30,
2009 NYC press release the funded project, titled “Improvements to Hunts Point,” is described
as follows:”

“Improvements to facilitate the safe movement of trucks, cars, bicycles and pedestrians
throughout Hunts Point and integrate the South Bronx into the regional greenway system. The
project will create a greenway in Hunts Point and Port Morris to help improve air quality,
encourage recreation and reduce pollution in an area plagued with high asthma and obesity rates.
The project include the Lafayette Avenue streetscape, Hunts Point Landing waterfront access,
creating a connection from the South Bronx to the recreational facilities at Randall's Island, Food
Center Drive transportation improvements, and new complementary greenway improvements.
Total Project Cost: $48.9 million

Displaced Funding Received: $22 million

Other Funding: $16.7 million City Capital Funds, $6.8 million State Funding, $3.4 million
Federal Funding

Construction Bid: Spring 2009

Estimated Completion: Fall 2012”

An important policy implication is to continue to build on this model project, which combines
transportation and public health issues through the use of creative land use and environmental
planning, and extend this planning model to other parts of the South Bronx.

The findings of the South Bronx Environmental Health and Policy Study also support policies
outlined in the New York City Waste Management Plan and currently being implemented.®
More specifically, the use of marine transfer stations and rail to transport waste around New
York City and to export it out of the city for final disposal would reduce truck traffic, a major
source of elemental carbon and other pollutants that affect the health of South Bronx
communities.

Given truck traffic in general and the manner in which wastes are transported by truck through
the South Bronx, truck idling is likely to occur at least at traffic signals, during congestion and at
stops for pickup and delivery. Idling is covered by State Law (N.Y.S. Anti-ldling Law &
Regulation, Chapter 670 Law of 2007). In New York City the limits were made more stringent
on February 2009, reducing idling time around schools from three minutes to one minute for
non-emergency vehicles.” In the past, enforcement has been identified as a limitation of the
effectiveness of existing idling legislation. Thus, a key policy recommendation is to strengthen
enforcement and provide incentives for trucks not to idle.
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Zoning policies

The results of traffic and air quality simulation scenarios show that important changes in traffic
flows and concentrations of particulate matter can be achieved by removing sources of traffic
such as waste transfer stations and by relocating them. Currently some waste transfer stations are
located in M-2 zoned areas. These buffer areas allow such activities provided they take extra
measures to reduce their environmental impact. Given the environmental quality issues faced by
the study area future permits for industrial activities such as waste transfer stations should not be
allowed in M-2 areas and where possible efforts should be made to relocate them to M-1 areas,
which are further away from residential areas.®

Proximity of schools to highways

An increasing body of research has examined the dispersion of air pollutants resulting from
traffic around highways. A study in Brisbane, Australia measured the concentration of particulate
matter around highways and found that concentrations within 150 meters of highways are
significantly higher than background concentrations.® These concentrations rapidly decrease
until about 300 meters where concentrations were found to be similar to background
concentrations. Similar studies have also been conducted around highways in Los Angeles,
California.™

According to the findings of the South Bronx Environmental Health and Policy Study, in the
South Bronx, an area of New York City that has among the highest asthma prevalence and
hospitalization rates in New York City, about 20% of pre-Kindergarten to 8th grade students
attend schools within 150 meters (or two city blocks) of a major highway. The figure for New
York City as a whole is less than 10%. About half of the pre Kindergarten to 8th grade students
in the South Bronx attend schools located within 150 meters (500 feet or less than two city
blocks) of a highway or truck route.™

There are a number of policies and measures that could be implemented to address the
environmental risks posed the close proximity of many schools in the South Bronx to major
highways. New York City could adopt measures to limit the distance between the location of
new schools and major highways. For example, California has implemented a policy that new
schools cannot be located within 500 feet of the edge of the closest traffic lane of a freeway or
other busy traffic corridors. For schools that are currently located in close proximity to a
highway or busy traffic intersection the New York City Department of Education could work
with the U.S. Environmental Protection Agency to promote the adoption of measures to improve
indoor air quality such as the existing Indoor Air Quality Tools for Schools Action Kit
program.*? Indoor air quality is strongly affected by outdoor air quality and these programs can
have a significant impact over indoor air quality. There is evidence that the adoption of indoor
air quality programs by schools leads to fewer asthma attacks, fewer visits to the school nurse,
and lower student absenteeism.*®
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In addition to these school-specific measures, urban planning tools such as greenways and green
buffers can be used to reduce the impact of air pollution on the residents of urban areas such as
the South Bronx. Trees have been shown to reduce air pollutant concentrations** and recent
studies for New York City provide some evidence that a greater number of trees in an area is
associated with fewer hospital admissions for young children.™ If tree species are adequately
chosen they can also benefit other efforts such as reducing temperature and improving
microclimate and providing habitat for urban species. In addition to targeting specific areas such
as schools from highways and truck routes, tools such as the New York City 2005-2006 Tree
Census can be used with GIS to understand where trees could have a significant impact.'® The
experience of Morrisania with the development of a Community Forestry Management Plan
could be used in other neighborhoods in the South Bronx.*

Integrating PlaNYC Initiatives into South Bronx Policies

PlaNYC is the New York City-wide initiative for sustainability and reinforces some key policy
recommendations for the South Bronx.'® The PlaNYC effort is continually evolving, but some of
the key policies that have emerged from it are of considerable significance to the South Bronx.
Some of these policies are being implemented, according to the PlaNYC Progress Report 2009,
and include integrated land use approaches such as the Schoolyards to Playgrounds initiative and
tree planting efforts to address public health issues such as asthma. Similarly, continued efforts
to improve air quality will have important benefits to the South Bronx community. PlaNYC aims
to convert boilers to cleaner fuels at over 100 schools in the highest asthma hospitalization areas
in the city. According to the 2009 PlaNYC progress report, since Earth Day 2008, this type of
conversion is being carried out at nine schools and has been scoped at another 14.%° This kind of
policy could use the results of the South Bronx Environmental Health and Policy Study to
identify priority schools where children may already be exposed to high levels of air pollution,
such as the schools identified as being in close proximity to highways and major roads. To
improve air quality around these schools such areas could be designated as high priority areas for
the MillionTreesNYC (http://www.milliontreesnyc.org/) initiative that is an important
component of PlaNYC.

The City of New York has also published a wide range of best practices for stormwater
management (NYC December 2008) that in addition to addressing water issues, provide green
spaces and air cleansing areas that dilute air pollution as well.?

Over the last decade the South Bronx has joined the City with many new initiatives that support
a sustainable environment through groups such as Sustainable South Bronx
(http://www.ssbx.org/) and The Point CDC (http://www.thepoint.org/). A key policy issue is how
to promote, finance, and sustain the continuity of these efforts.

! To learn more about NYU-School of Medicine component of the project visit http://www.med.nyu.edu/SBEHPS// and to
learn more about the NYU-Wagner component of the project visit http://www.icisnyu.org/south_bronx/index_001.html
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I11. GIS Tutorial Materials

Geographic Information Systems (GIS) are an important analytical tool to study land use,
transportation and environmental quality. This tool will be very important as the
community groups that participated in the South Bronx Environmental Health and Policy
Study continue to work to improve environmental quality in the South Bronx beyond the
completion date of the project. The rest of this document includes a GIS tutorial material
that was developed by Zvia Segal Naphtali for the participating community groups so
that their staff members can use it. A copy of GIS software and a CD containing the data
mentioned in the tutorial will be given to each community group.
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What is GIS? Definitions and illustrations
Examining the USGS Publication on GIS (booklet) on GIS
Website  http://erg.usgs.gov/isb/pubs/gis_poster/

DISCUSSION:

"In the strictest sense, a GLS is a computer system capable of assembling, storing, manipulating, and
displaying geographically referenced information, i.e. data identified according to their locations.
Practitioners also regard the total GLS as including operating personnel and the data that go into the
system.” USGS

MORE DEFINITIONS "A geographic information system (G1S) is a computer-based tool for
mapping and analyzing things that exist and events that happen on earth. GLS technology integrates
common database operations such as query and statistical analysis with the unique visualization and

geographic analysis benefits offered by maps." ESRI

"GIS is an integrated system of computer hardware, software, and trained
personnel linking topographic, demographic, utility, facility, image and other
resource data that is geographically referenced. " NASA

GIS has already affected most of us in some way without us even realizing it.
Have you used an Internet mapping program to find directions? Congratulations,
you've personally used GIS. The new supermarket chain or drugstore on the corner
was probably located using GIS to determine the most effective place to meet
customer demand.

ABC of GIS; On Spatial Data Organization

A
\

Basic terminology and Introduction to the basics of
computer mapping

INTRODUCTION TO GIS
CONCEPTS AND HISTORY

"Learning GIS is much like learning to sail.

% About half of the task involves learning the
constructs and vocabulary of its practitioners.
Most of the remaining learning requires
that one come aboard and try it."

Adapted from Prof. Jacob Coben's comment on statistics




LESSON 1.1: Making a Map from A to Z

What is GIS? http://www.gis.com/whatisgis /whatisgis.pdf

Turning Data Into Information

_ Asking A Question — Interaction |

"Spatial Analysis” — not just 2 map

Combining Various Display Methods

Thefollowing ar e inter esting websites.

ON GI Shttp://www.gis.com/whatisgis
/index.html and also
http://www.esti.com/industries/k-
12/education/what_is.html and listen to
an excellent introduction to GIS at

http://gis.esri.com/esticlips/flash.cfm?path=71.
READING ABOUT GIS:

Books that introduce you to GIS via examples from different areas of
application

(1) Laura Lang, Transportation GIS (ESRI Press, 1999)
(2) Andy Mitchell, Zeroing In (ESRI Press, 1997-1998)
(3) Also go to

http:/ /www.esti.com/mapmuseum/mapbook_gallery/volume22/
transportation6.html
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MakingaMap From AtoZ

Let’s get started. Let’s make our own map.

The power of GIS is the integration of attribute data and map (graphic) data.

| ¥ | CRIME LOCOUNT DOW | Prec &
905653 | ROBEERY 0 |Fricay
40 E2E9 |GLA O |Fricay
40 6343 |ASSAULT O |Friciay
40603544 |BURGLARY 0 |Friday
40605795 BURGLARY O | Fricay
40592224 PLR_&UTO | O | Fricay
40.592224 |GLA | 0 [Friday
4059587 |[ROBBERY O |Friday
40 590681 ROBBERY O |Friciay
405978 |GLA 0 |Fricay
40605526 |GLA I O | Fricay I :
40593267 |BURGLARY 0 Saturday |
40.B27026 GLA O |Friciay
4062294 |GLA, 0| Saturday
40613937 |GLARCENY 0 |Fridiay
40599195 | ASSAULT I O |Friday
40609604 |GLA I O |Fricay
40.6424 |PERSON | 0 [Friday
40 B455 |PERSOM 0O |Friday
40645213 BURGLARY O |Fricay
40650911 |ASSALLT 0 |Saturday v
| &
Recard: 14] 4 1 »[»1]  Show [ Al Selected | Records (0 out of 575

Attribute Data Map Data

A screen showing tabular data on crime and a map of police precincts in Brooklyn
The data includes information on type of crime, day of the week and the location where the
crime was committed and more ...

In this lesson you will first learn how to create a simple map in ArcMap. Note
that you can use these same instructions to make a map with any GIS data files that
can be read by ArcGIS These are called “shape files” and they have an extension
(‘.Shp’,-

STEP 1: DOWNLOADING DATA INTO A FOLDER ON THE C: DRIVE

First, please create a folder on the “C: Drive” on your computer and name it
“C:\GIStutorial.” The data for today’s exercise is available on the accompanying CD
in a folder called “BRONX — LESSON 1.” Go ahead and copy the files for today’s
exercises from “BRONX --LESSON 17 to “C:\GIStutorial” folder on your
computer. Start by inspecting the data in the folder “BRONX --LESSON 1.” Note
that it has a number of sub-folders. For example, you should save the map files that
you will create with the data in “BRONX --LESSON 1” in the sub-folder called
“...MY MAPS” that is available under “...\BRONX -- LESSON 1.
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STEP 2: Launching ArcMap and Adding Data Layers
All mapping work is done in ArcMap.

R A

[Gtart sing ArcMap with

@] & fnew enpty map
Q Please navigate to it, click on it and you will .
launch ArcMap. &l Ao

Templates provide ready-to-use layoute and base maps for
vanous geagiaphic regions.

When you install ArcMap you will see this icon

When the first dialog box comes up (see on the %
. . . " A existing map:
right) in ArcMap, make sure to start with a “A

new empty map” and press OK. [Later on when you will be returning to the map
you are about to create, you will choose the option “An existing map”].

To bring in a file into ArcMap, just click on the "plus" sign (\t ) on the Standard
Toolbar (shown below), and navigate to the “C: drive” and to the folder with the data
“C:\GIStutoria \BRONX -- LESSON1” on your computet.

Thisisthe Standard Toolbar:
NS &S| BBX | =] [

There are a number of folders under “BRONX -- LESSON1”. These include
BRONX BASIC LAYERS and a number of BRONX FACILITIES & PROGRAMS
FILES. You will also see the folder “MY MAPS” where you will be saving all the
work you will complete today.

Let’s bring a few files into ArcMap. Using the Add Data & dialog box, navigate to
“BRONX BASIC LAYERS”. Next, select this folder and find the file

[EX_zip_w old data | The file has data from the 1990 Census.

-0 BROME - LESSOM 1
-] BRONX BASIC LAYERS
-] BROMX FACILITIES & PROGRAMS
{2 BROMS MAPS
{20 MY MAPS

You will now see the file (or layer) [BX.2ipw old data | jppear in the Table of Contents
which is on the left side of the ArcMap interface.




You will also see a map of the Bronx with the ZIP Codes (Note that the color of the

map will vary each time you open a map in ArcMap).

To inspect the data in this file, just right-click on
the layer “BX_zip_w_old_data” in the Table of
Contents and select “Open Attributes Table”.

STEP 3: Inspecting the Data in the file.

When you inspect the contents of this Attributes

Table you will see a field/column called

M EE

Table of
Contents

=

“MEDHHINC” (Median Household Income). You can sort the data in this field by

right clicking on it (in the grey area) and selecting “Sort Descending”.

What you will see on top are the ZIP
Codes with the highest Median
Household Income ($45,300 in
Riverdale) and on the bottom the
lowest ($8,607 in Mott Haven/Port
Morris).

Note about the data: In this file Hunts
Point includes Rikers Island which is

actually a part of a different ZIP Code
in Queens (11370 — Jackson Heights).

& Attributes of BX_zip_w_old tii‘i

AD | shwpe' [WAME| m | counrv| meomnmc | eRcaPm | PovRATE | TotAms Poaws| oo | &

v & [Foiraon = 7514 e 7 B = 0wt

Troyaon  1ois2 40 005 2715 oz ws2 o 0 54 10452
] 2 Polygon 10453 41005 13826 6291 4604 338 22 55 10453
| 3 Palygon 10454 42005 8607 | 5035 54.5 269 9 56 10454
| 4 Palygon 10455 43005 10797 5634 5063 204 8 57 10455
B 5 Palygon 10456 44 005 11934, 336 4532 578 7 58 10456
H & Palygon 10457 45005 14824 E775 4282 471 8 5910457
| 7 Polygon 10458 48005 19340 8324 358 384 10 60 10458
] &Polygon 10458 47 005 1118 2682 4954 2% 10 &1 10459
H 4Poygon 10460 45 005 14580 7264 468 256 5 2 10460
] 10 Palygon 10481 49 005 29795 14791 1118 &7 o 63 10461
] 11 |Palygon 10462 50 005 28311 14320 1268 238 6 64 10462
] 12 Palygon 10463 51005 1744 17826 1371 18 0 65 10463
B T3 paygon1odes 28 was| 7o s i 5 5 10dsd

4 Fovuon 1045 55 005 S| ise EES @ o & iodcs
H 15 Palygon 10466 54 005 30915 13001 1322 144 5 68 10466
H 16 Palygon 10487 55005 24883 12241 1807 248 5 69 10467
1 A7 Palygon 10468 56005 21209 9552 3081 319 9 70 10468
| 18 Polygon 10489 57 005 35187 14847 853 103 0 7110469
] 18 Polygon 10470 58005 36268 16733 586 15 0 7210470
W 20 Polygon 10474 55 005 45300 248850 485 1% [ 73 10471

D |a

ecot 14] 4 T || show[ AT Selected | Fiecords (0 outof 25 Selectedt)

Options

A number of other interesting fields are available in this Attributes Table. These are,
for example, Per Capita Income, Poverty Rate, Total AIDS cases and Total Pediatric

Cases of AIDS by ZIP Code. There are also two fields with total population data
from the 1990 census and the 2000 census.

There is also a field called “Shape” whose content is the word “Polygon”. This is the
field that creates the boundaries of the ZIP Codes on the map.




STEP 4: Symbolizing Median Household Income

Note that ArcMap chooses the ranges for each
of the colors based on “Natural Breaks” in the 1
data. The Yellow to Brown color range is the
default in ArcMap. You can easily change these default
colors but for now let’s go on.

Coloring the ZIP Codes by data from | P
these various fields of data is called Genel| Ssce | Selcten| Doy Svboksy | i | Defiion G| Lals | oo & o
“Symbolizing” or “Thematic Sgltg DS it g sk ok Vet L]
Mapping”. To symbolize T :IH j mN}s‘—E_]k&
“MEDHHINC”, right click on the EES;EE%TZEEEES e —
layer “BX_zip_w_old_data” in the Chats  buer [ 2D s [Tosi [
Table of Contents and go to ?22?;553%: Eigi;ﬁ%
Properties, and in the Layer Properties — ?if?iiﬁi;ﬁ zze- T
window choose the Symbology Tab. ; N
' [~ Shaw class ranges using feature values Advanced *

We will map the Median Household
Income (“MEDHHINC”) in each ZIP o 1 o | aew |
Code using a color ramp where darker
colors represent higher incomes. T T e =

S & E
First, select to show Quantities and E ; } J
Graduated Colors. Make sure to choose the == N O
field “MEDHHINC” in the drop-down list a7 T s
“Value”. 3 D D D = |y

]

e
g

We are offered 5 Classes (ranges) that seem reasonable.
Note that I would have liked ranges such as “Under
$13,000” and so on. This time we will accept ArcMap’s
choices and go on. Click “Apply” and let us see what we
got. Interesting map, isn’t it?

However, I know that large parts of the Bronx (particularly in the north of the Bronx)
are covered with large parks and therefore this map is misleading if shown without the
parks layer. Let’s add the parks and then inspect the map and see what it looks like.




On the main tools menu you will find )

General | Source | Selection | Display | Symbology | Fields | Definition Query  Labels IJnins&He\ales HTML Popup |

the Add Data Tool L¥]. Click on e .
Add Data and navigate to “BRONX
BASIC LAYERS.” Find the file

All featutes will be labsled using the options specified.

Text String
Called “BX_Parks.shp”. (Lahelfie\d Evpression.. ‘
~Teut Syribol
. 0] Arial % R
To change the color of the parks, click sat Wi e
OI] the pa’tCh under the — Other Options | Pre-defined Label Style
“BX_Parks.shp” layef iﬂ the Table Of Placement Propertiss Soals Range |I[ Label Styles | ‘

Contents and change the fill color to
deep green. This map looks better,

ok | Concel | apny

doesn’t it?

We can now add the ZIP Codes numbers by simply right clicking on the layer
[BX_zip_w old data_| onq selecting “Label Features”, as shown below:

The ZIP Code numbers will now appear on the map.

ORC

H £ Layers

=] Tﬂﬂ
Copry

O b Remove
c
= Open Attribute Table

u Joins and Relates »

<& Zaom ToLayer

ﬂ Zoorm Tio Make Vistle
Visible Scale Range »

Use Symbal Levels

Selection »

IT Label Features

Conwert Labels to Annotation, .,

5? Convert: Features to Graphics. ..

Corwert Symbalogy o Representation. ..

Data [

What if the ZIP Codes do not appear on the e g P
map? Read below. £ Popartes..

On the Table of Contents, right click on the layer
“BX_zip_w_old_data” and go to Properties. In the dialog box that opens, select the
tab “Labels”’and make sure to label with the field “Name”.

The map looks better. There is one problem. The Rikers Island ZIP Code is not
10474. However, in our database Hunts Point and Rikers were combined into a
single ZIP Code. Riker’s Island is actually part of the Jackson Heights, Queens ZIP
Code. Use the Select Features tool and select Hunts Point and you will see for
yourself.




Your next task is to prepare this first map you have made for printing.

STEP 5: Creating a Layout for Printing and
for Export to pdf.

Once you have a map you can move on and enhance it
further. The first step is to go to the Main Toolbar and
select View > Layout View.

The map will appear within a frame and in Portrait
view. Your first task is to change the view to
Landscape.

Go to File > Page and Print Setup and select

Page and Print Setup i 21X
- Piinler Setup M
Hame: Properlies. W
Status: =
Type: CickBook Printer
Where: LPT
Comments:
p
Size Letier ~ Piinter Paper
Source: Butomatically Select ~ {1 Puinter barging
Orenial € Potiat & Landseape [ oo Pase PageLat
JI=| Sample Map Elemerts
i Map Pags _
A, T
¥ Use Pirter Paper Selings L
Fag e
Page Size that will be used s equal to Prirter Paper Size:
width |
Height i Inches ~ |43
Orientalion € Fotralt & Landssape.
[ Show Piinter Margins on Layout [~ Seale Map Elements prapattionally to changes in Page Size

“Landscape”. Next step: Let’s edit the layout. This can be done by clicking on the

frame in the Layout View and simply stretching it to
the desired shape.

You can always see how well you did so far by
going to File > Print Preview.

ENHANCING THE LAYOUT

Now that you have the basic layout, you can add a
legend, a title, a north Arrow and more. Go to

Insert on the main tool bar and you will be offered
a number of choices.

Let’s start with a Legend. Make sure you are in the
Layout View

You insert a Legend by going to Insert on the
Main Menu and select Legend (shown on the right)

] arid

it |Visw Bookmarks Insert Selection T

@ Data View T

Zoom Data »
Zoom LayoLk »
Toolbars »

| status ar

verflaw Annotation
[T serolbars
[P Ruler
FE Guides

rs

Data Frame Properties...

Insert Selection Tools
E=
pi Title

Frame

A Text
Meatline...

7 Legend...

[ Morth Arrow,.

== Scale Bar...

mFm Scale Text...
[ Picture...
Chiect. ..




LESSON 1.1:

ON LEGENDS

In the Legend Wizard you can choose which
layers to display in the Legend on your map and
also the order in which they will be displayed.
For example, if you prefer the Parks to be at the
bottom of the legend, you can change the order
now (using the up and down arrows, shown on
the right of the layer names).

The legend does not look very good at first. You
can do a few things to make it look much better.

I e _Farks
BX_zip_w_old_data.
MEDOHHING

071315
[ ]17i6- 15968

15970 - 25248
I o5 ran . 21744

Making a Map from A to Z

Legend Wizard
Choose which lavers you want to include in your legend
Map Layers:

BX_Parks
B¥_zip_w_old_data

Legend ltems

B_Parks
Bx_zip_w_old_data

Ei
=T

Setthe number of cokimins i yourlegend: [T =

Preview

Cancel

Mest >

+ | Legena
Medizn Housshold Income
MEDHHINC

ot - 12713

1
[ =6 13en
[ w0 -2m2es

The name of the layer can be changed (as
shown on the map on the right) and you can
add a border and some color to the legend.
Start improving the looks of the Legend. You
can add a “Border” to the Legend, add color as
background and add a drop shadow around it

You can improve the looks of the Layout in a
number of other ways:

Insert > Title
Insert > North Arrow and
Add Text and write “Prepared by ...”

Legend Wizard
- Legend Frame:

Barder

T—

Backaground

! b5

Drop Shadow

| b

Gap Rounding

15@ D‘% 4
Presiew

< Back | Firish |

Cancel
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LESSON 1.1: Making a Map from A to Z

The name of the layer can be changed by clicking on the name in the Table of

Contents and writing in this title: |Median Household Income | tead of
“Bronx_zip_w_old_data.”

=

You can also use the & “Pan” Tool” to move the map a bit to the left, leaving
more room for the legend. You can make the legend wider (as shown above).

Next, please add a Title, a North Arrow and the Text “Prepared by xxx”.

Median Household Income
by ZIP CODE
BRONX, New York City

Legend
BY_zip_w_old_data

Medizn Housshold oo me
MEDHHING

MEDHHINC

607 - 12715
[ 12016 - 13080
[ 1m0 228
TR
s - sm
[ _paks

Prepared by Zvia Segal Maphtali

THE FINAL MAP

Finally, you can improve the looks of this final map by removing the word “Legend”
(as shown below) and delete the name of the layer “MEDHHINC” in the Table of
contents. This is the way to do this: Remove the checkmark from “Show.”

B i
Legere | hems | Frame | Size and Postion | Legend | liems: | Frame | Size and Pasiten |
Ttk Tl
Legend Legend
¥ Show Postion: |l“\g—4|a ove |52 Symbol I~ Bhow Positon: [above = Syl
~Patch Spacingbetwesn ———————— Patct Spacing betweer: ————————————
widty (300t thle and ftems 857143 & width: [30pt tille and ftems 857143 &
ferns 535714 - items 535714
Height: [15pt columns 535714 Height. [15 pt cohamns 535714
laper name and gioup 535714 layer name and group 536714
Line: | — x groups 530714 Line: |— = aroups 535714
heading and classes 535714 heading and classes 536714
dea |- labels and descriptions 535714 [v] fear |7 Iabels and descriptions 535714 |
I Rightto et readding I™ Hight to left reading
Ok | Cones A5oly [ ok | cael )
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Changing the name of a layer in the
Table of Contents is easy.

Click on the name of the layer “MEDHHINC”
and just delete it. Hint: You may have to do it a

few times before you are able to delete it.

STEP 6: THE FINAL STEP
Saving your work — the “mxd?” file.

EE=; Layers
= EB¥_Parks

= Median Househald Income
MEDHHIMG
18607 - 12715
112716 - 15969
115970 - 25248
25249 - 31744
Il 51745 - 45300

The map you just prepared can be saved by going to File > Save As ...” and saving it
under “BRONX -- LESSON 1 \MY MAPS” as “MY FIRST MAP.mxd.”

The “mxd” file saves just the information needed to re-create the map. You always
want to make sure that this map will open up properly if you move it elsewhere. To
achieve this, you must establish proper connection to the data that went into making
this map possible. Therefore you must save the map with a “Relative Path”.

STEP 6.1: Saving your work — the
“Relative Path”

To save with a Relative Path, please go to
File > Document Properties and fill in the
following details, as shown on the right.

If you move the “MY FIRST MAP.mxd”
file with all the data files that went into its
creation elsewhere — for example,
somewhere else on the computer in the lab
or if you copy it to a CD -- you will most
likely be able to open it. You will not have
to do all the work again!

Saving with a “Relative Path” saves you a lot
of problems. You can also save a thumbnail

2l x|
Al
Summary I
File: MERCISESILESSON 13MY MAPS\ZYIA'S FIRST MAP. mxd |
Title: | MY FIRST MaP o
Subject: | P
< ¥ H
Author: | Zvia Maohtali
Data Source Options e |
s
Ir thiiz map document: &
" Store full path names to data sources P
% Chare relative path names to data sources
[+ Make relative paths the defaulk for new map documents | create
T |
Hypetlink base; |
Templake: Mormal mxk
¥ Save thumbnail image with map
% Data Source Options.., |
6] 4 Canicel | E

v Save thumbnail image with map

image of the map.

Next, please go ahead and save your map in the folder “.. MY MAPS”.
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LESSON 1.1: Making a Map from A to Z

STEP 6.2: Printing and Exporting Layouts

You can export this layout into a “pdf” file which can be brought into a PowerPoint
presentation.

Go to File > Export Map and save your map as a “pdf” file under “...\MY MAPS”

Next, navigate to the “pdf” file, click on it and you will see it in an Adobe Reader.
You can select it in the Adobe Reader using the “Snapshot Tool”.

Open a PowerPoint and paste the file from the Clipboard into the first slide. It is
really easy to do. You can also paste it into a document in MS Word. Try it now.

Export Map [T
Savein [Ewomers <] o B

R
Median Household Income
by ZIP CODE
BRONX, New York City
. - [viars AR T waP pat = T
Save as ype: POF (*pdf) - Cancel

General | Format |

Resalution: 300 =L

Dutput Image Qualty [Resample Ratio)

Prepared by Zvia Segal Naphtali

I Clip Dulput to Graphics Extert

You are done with the first lesson. Close ArcMap.

Take notes. What have you learned so far?

13
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An example of a well-designed map

SOUTH BRONX, NEW YORK CITY

PROXIMITY OF SCHOOLS, NURSING HOMES, AND
HOSPITALS TO AREAS ZONED AS INDUSTRIAL
AND MANUFACTURING -- USING AN 1/8 MILE BUFFER

I OUSTRALMARUFACTURING

& eUsLC ELENENTARY 5CHOOLS
[E] Hosemas

NURSING HOMES

DS’I’JDVHREA
[ ERE
Water lFyer

[ is .liums Point
Port Morris I [ |
The South Bronx Environmental Health and Policy Study




South Bronx Environmental Health and
Policy Study

INTRODUCTION TO
GEOGRAPHIC INFORMATION
SYSTEMS (GIS)

LESSON 1.2:
MAPPING IN LAYERS

New York University
Wagner Graduate School of Public Service

Institute for Civil Infrastructure Systems
(ICIS)

Zvia Segal Naphtali, Ph.D.

e-mail: <zvia.naphtali@nyu.edu>
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>¢ PART 1: AN OVERVIEW
Introduction to the GIS software

Learning About the ArcGIS Environment (the software)

ArcMapQ, ArcCatalog #] and ArcToolbox L @

A Brief Guide to the software, GIS Concepts, Examples & Exercises

The concepts, examples and exercises you will be working with today will
introduce you to basics of working with Geographic Information Systems (GIS).

You will also learn how to conduct spatial analysis using the leading software package
— ArcGIS.

The best way to learn how to use ArcMap is to try it yourself, as we did in the
first part of this handout. In the first lesson you learned some basic ArcMap skills.
This lesson continues to show you how to create excellent looking maps and how to
save them properly.

STEP 1: Launching BOTH ArcMap and ArcCatalog.

As you just saw, all mapping work is done in ArcMap. ArcCatalog is where the data is
managed. It has a lot of features like Explorer but it is much more.

Open ArcMap Q and ArcCatalog & using the Icon in the main menu in ArcMap.

Remember that you must navigate to the software on your computer.

& Using ArcCatalog to Preview Data and Examine Metadata

File Edit Wiew Insert Selection Tools Window Help

=y = B + L &P O N

Examining your data in ArcCatalog allows you to view and learn about the data sets
prior to using them in ArcMap. This is much better than inspecting your files in
Explorer, as you will see shortly. In ArcCatalog, unlike Explorer, you can also look at
the maps.

16



=1L BROMY - LESSOM 1
-2 BROMy BASIC LAYERS
-2 BROMY FACILITIES & PROGRAMS
-1 BROMY MAPS

----- {1 MY MAPS

ArcCatalog is part of the ArcGIS Desktop. Using it you can view available GIS
data sets in a catalog tree which is similar to Windows Explorer but has a number of
advantages. You can see what the data looks like using the Preview tab (see the open
ArcCatalog window below). You can examine the documentation that comes with
the data using the Metadata tab. You can also use ArcCatalog to copy, rename, move,
and delete GIS data sets. Because all GIS data layers actually consist of a group of

several files, using ArcCatalog is a better way to manage GIS data than the Windows
Explorer.

Previewing the file we just worked with is easy. Just find the file called

2] e |, “BRONX BASIC LAYERS.” Next, use the tab
“Preview” to see the map and the data by selecting to preview “Geography” or
“Table”.

0 ArccCatalog - ArcInfo - Co\,

FALL 2008 — ALL COURSES'GIS WORKSHOP FALL 2008),DATA FOR THE EXERCISES' J o] 54|

J e e e e

e pmmEx =2 /@a0 [ aa0des o)
J Location: iC S FALL 2008 --ALL COURSESAGIS WORKSHOP FALL 2DDB\DATAL| |

“Preview” allows 3

‘ Slesheet  [Fanr £o

you to see both the || ontents Preview | Metadata |

-] LESSON 1 =
=14, BROMNY BASIC LAYERS

map (Geography)

and the data

B2 B_AsthmaZ004_w_pop2000_w_2IP shp
%_BORD.shp
%_BOROCoDyY. shp
% _Commurity _Districts.shp
=5 B_FIREHOUSES.dbf
BX_HIGHWAYS, shp
I able) . % _HOSPITALS. dbf
%_INTERIOR_LANDMARKS.shp
%_Landmarked_Districts.shp
%_NEIGHBORHOODS. ship
%_no_Rikers. shp
%_Parks.shp
®_Parks and Playgrounds.shp
%_PLACES_MORE.shp
%_PLACES_NEW.shp
%_PLACES_OLD.shp
% _POYERTY_w_ZIF.shp
B &x_powerplart.shp
5] B%_Roads.shp
5 Bx_Roads_Clipped.shp
~-{EE] BX_Solid Waste Facilities. dbf
] B%_STREETS_LION.shp
B BX_STREETS_LIONCopy. shp
5] BX_TRI_SITES.shp
[E2] BX_TRI_SITESCopy.dbf

B oo e e =l
< »

Preview:

LShanefilm srlrrter [

You can also see your first map if you saved it as a thumbnail image.

| B Sarn bl rage =it map |
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M ArcCatalog - ArcInfo - G,

Eile Edt Yiew Go Taoks

FALL 2008 — ALL COURSES)GIS WORKSHOP FALL 20084DATA FOR THE

AEY LR
D

Locaion:

csElelasn=(w|[eaanees o |
FALL 2008 L COURSESAGIS WORKSHOP FALL 20085DATA + ‘

Styleshest:  [FGOCEoR) i = =T ‘

x| Contents  Preview | Metadata |

FALL 2008 - AL COURSES
PAPER FOR HEALTHY GIS
E ESRI PRESENTATION OCTOBER 2007
(] 515 AND URBAN PLANNING, 2008
) IS WORKSHOP FALL 2008
12 DATA FOR THE EXERCISES
[ERE === )
£1-(] BRONK BASIC LAVERS
B30 BRONK FACILITIES & PROGRAMS
-] BRONK MAPS
(] ERMAPPER.
-0 ExTRA
&30 MeeRLUTO
L MY MRS

123 HANDOUT 2008
1) LAST YEAR 2007

11 ON BLACKBOARD N
i) STUDENTS

1] SYLLABUS

1-(1] TELL ME ABOUT YOURSELF

1 [ BX_2IP 1990 2000 INFOSHARE s
{1 SURVEYS AND INTERVIEWS 2008

Median Household Income

by ZIP CODE
BRONX, New York City

=0 DENIS WEINTRAUB
my_ 0000000 DEPARTMENTOFHOMELESS:_
T e o > Freviews | Geography -

Next, you will explore the most basic functions and features of ArcCatalog. You will
continue learning about ArcCatalog as we use it in the exercises that follow.

For further information about ArcCatalog, go to Help in ArcMap.

Begin the brief tour of both ArcMap 2

&

with a map

and ArcCatalog

that was prepared for the following exercise. In the course of the tour, you will learn
a lot more about the ArcMap and the ArcCatalog interface.

STEP 2: Open an Existing Map Document

Go to File > Open (on the main menu
of ArcMAP), now we will “Open an
Existing Map”. Navigate to

“BRONX -- LESSON 1\

BRONX MAPS.”

Please bring in the map document called
“Bronx1.1.mxd.”

The “BRONX1.1.mxd” map document
(sometimes called “project”) will open in
ArcMap.

* BRONX1.1.mxd - ArcMap - Arcinfo
B8 EdE Wi [nsert Salchiny Toak indow el

| 3¢

[N-3" ) [ ] & [TAE i AeOe
I [TIE: [ =l
&
=T iaen a
= B TS Gaoundat -
n -, 2
B B TRLSTES o )
ul i} 1
B BT POULME FID. | gy | Lol
! S
= B BX_STREETE Lok " s
= 1
BB ST ARER el w " 5
X 1
B EX_WATER_RECKAL fhad o 4
S “ / oo ||
o & ]
B BLBORG L sroank Lo, 1 h
o 4 ] 5
/ psEhL DU T Fis 1
i IR OIS & PIMEHNG COMEIND 5T ACCUSTICS 0. e
= £ My Dt Frame | L THE SOLTE BRONX
B B0 AL, Y
iy §
= e £ ucuu.co«)lg
! i el | e
| A 4 -
LY 7 R lglboge | \ =,
e T -
“A
b

The map you will see shows the outlines of the borough of the Bronx, the water
around the borough, the South Bronx Study Area, the Waste Transfer Stations and
TRI Sites in the Bronx and the Bronx streets.
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ArcMap stores this map as a “map document” (.mxd) that you can redisplay, modity,
and share with others. Remember, this map document does not store the data.

It only references the data stored on your disk in various folders, along with
information about how the map should be displayed.

In ArcMap you make maps from layers of spatial data. As you will learn in the
course of these two lessons, you can choose colors and width for lines (such as
streets), symbol types (Waste Transfer Stations) and sizes for a variety of points and
colors for polygons. You can also ask questions of the data. This is called “query
attributes.” You can analyze spatial relationships. You can design maps and save map
layouts, and prepare professional looking maps that are ready for printing. Your maps,
as we have seen, can also be saved as pdf files and included in PowerPoints.

To go to Layout, please click on View on the Main Menu and select “Layout
View”. Note that the map looks different in a “Layout” view (shown on the right).
In the layout view, the map has a frame around it and, in this layout, there is also a
second small map of the Bronx.

= BRONX1.1.mxd - ArcMap - Arcinfo

@BnGE

[ X ]

/ g S A
& hek v | / { 3 L
L e t\Af‘“‘tJ x \ ‘-\‘\\ .

Map view Layout view

You can customize your maps in various ways, enhance the layouts (shown above on
the right) and prepare them for printing. For example, you have already learned that
you can add a Legend (see the layout on the right), add Titles, and also a North
Arrow, and you know how to add text such as “Produced by John Doe”.

You can add information to your layout such as information about the Data Source.
You can add other annotations or a Logo, to your layout. You can also include an
“inset” sometimes called “Overview.” Please look closely at the layout view on the
right above. You can use this “Inset” to show where you are in the map when you
zoom into different parts of the Bronx on the larger map.
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DATA SOURCES: Some of the files used
in this exercise, for example the Streets and MY FIRST MAP
Borough layers, were downloaded from the S
NYC Department of City Planning website Ll \F\\ &BQ
under the Bytes of the Big Apple "9-~,., A g &3
http:/ /www.nyc.gov/html/dcp /.453‘ oW b Bl g\
/html/bytes/applbyte.shtml. and also [ e
http:/ /www.nyc.gov/html/dcp e N
/html/bytes /dwndistricts.shtml {A‘»\;}T‘@ DA

Other files were downloaded from

the New York State Department of Environmental Conservation website.
http:/ /www.dec.ny.gov/imsmaps /facilities /viewer.htm

Please take a few minutes and examine what’s available on these websites.

STEP 3: ACLOSER LOOK AT THE LAYERS IN THE TABLE
OF CONTENTS

Let’s add a title in the Layout. This is easy to do, as we have seen in the earlier

exercise. Just go to Insert >Title. In the box that appears on your map you can
write “MY FIRST MAP.”

Below I describe briefly how I designed this layout. First, I selected the map so the
frame shown above on the right is available. I pulled the frame down a bit to make
some room for the title “MY FIRST MAP”. I used the “Pan” Tool on the Tool Bar
(please find it) to move my frame down a bit. The Legend was already there. I could
have added a North Arrow — which is also available under Insert on the main menu
and a Scale.

On the right is the map display area. On the left of the ArcView display window is
the Table of Contents, showing you which geographic layers are available to display.
All the layers are displayed since the BOXES next to them are checked.

This particular map contains the following layers in the Data Frame:

Waste Transfer Stations Data from the NYC Department of Sanitation
Toxic Release Inventory Sites Data downloaded from the NYS DEC website
Bronx Streets Data from the NYC Dept. of Planning website
The South Bronx Study Area Prepared by Zvia Segal Naphtali
Water lines and regions Prepared by Zvia Segal Naphtali
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YOU NEXT TASK
% Tty checking and un-checking the BOXES and see what happened to the map.

Below please write down what happens when you uncheck a layer.

The streets

The Borough map
The Water Regions
The Study Area dissolved
Step 4. Examining the Interface
I
| File Edit ¥iew Bookmarks Insert Selection Tools ‘Window Help
| A B A ‘ copstroction; [Herizones) Ra | = syl | =l | & |
| (= | §| & | ‘ e |\-I} | 1:106.713 - ”EL@ & O }m|k‘? J Editu['| [ 3 |’ = Task ||:n=at-':rdeerar.ure ;I | T
|§Euref eeeeeee g'|'—5l-'3"'| j(a'+’+J “&Md|ﬁ“@@@‘@@DE|BBI137 "I|@@‘|§
5'5
Bz -
. &
[ &
P ArcCatalog
2 & ArcToolbox
=Y
&
]
Table of &
Contents o
#h
3
/EJ
|
The Data
Frame
il
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You may have noticed that there is another icon next to ArcCatalog. This is

ArcToolbox can be launched by clickin

the main toolbar next to ArcCatalog.

A large variety of tools are available -- such as buffering a
point, line or polygon and so on. Some of these topics

will be covered in this workshop.

I teach about many of these tools in an Advanced GIS

class.

&e

on the red Toolbox which is available on

& 3D Analyst Tools
=& Analysis Tools
& Carkography Tools

& Conversion Tools

& Data Inkeroperability Tools
& Diata Management Tools
& Geocoding Tools

& Geostatistical Analyst Tools
& Linear Referencing Tools
- & Multidimension Tosls
& Metwork Analyst Tools
& Samples

- Server Tools

& Spatial Analyst Toals
- Spatial Statistics Tools
& Tracking Analyst Tools

Step 5: The Tools

The ArcMap interface includes a number of parts. On the left is the Table of
Contents (TOC) where all the layers that you bring into ArcMap are listed. Maps are
displayed in the Data Frame. There are also a large number of tools, some of which
you already worked with in the earlier section of this document..

Ele Edit View Insert 3e)

Window Help

Standard Tool bar

% Redlands.mxd Sen—"

5=

3D Analyst = ‘ La.w/

= >

wrsikleBRE|EEGO DY

D@H§|I/gx|nm‘¢|1.wasjsa v‘@|@|\?‘

Display

Editor

Drawing|

Table of Contents

Showing the layers

[ The ArcMap Toolbar

\

|
e IR

~[ [0 = Blg|év&viv;v

22

= £F City of Redlands g x

e @ W Can be moved &
= Donut Shops @ = pl acaj anywhere

i e it -
= O Rairoads o n% . )
0 Sreets ¥ T_he best place to dock it
5 Landuse @ 25 I is as shown on the | eft /

S « Q,%’g;%_,

ndustris gy

S » g

[ Resid Rl 7 y ST

ETran N ?\ -

a4 " bt ,Aéq



Next you will inspect the menus, tools and buttons more closely. Your will also work
with some of these tool in the following exercise! However, let me introduce you to
some of the most useful tools right now.

The ArcMap Tool Bar includes tools for moving around a map. This Tool Bar
can be moved and parked anywhere around the map. To repeat, I highly recommend
that you place it between the Table of Contents and the Data Frame window. Try
moving the Toolbar around now. You will explore a number of these tools in the
course of the following exercises. Let me introduce you to some of these tools now.

QEuLTPEI PR OME S

w o |

‘ﬂm HEI«J Em

Please keep the tools as shown on the right.
Below I discuss some of these tools:

®Q

Ay mlhi-Bor B T3

Zooming Tools

|=EI|EEI Fixed Zoom in and Zoom out

These three tools allow you to go back to previous views. The globe allows
you to go to the full extent of the map. The arrows take you to the previous
view and back again.

+1 @

ET? The Pan tool is used for panning a map to see different areas of the map at the
same scale.

Try moving around the map briefly. We will do this much more systematically later

@
on today. Using the | &=l | Zoom In tool, click on the center of the South Bronx
Study Area. The map will move to the right, please bring in back to the center by

using the ] Pan tool. To return the map to its original size (“Full Extent”) use the

little globe i Full Extentt] 4,
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This Identify Tool gives you information about layers on the map.

The Select features Tool

L

IN SUMMARY: When you place your cursor on each of the tools, you will see their
names. There is also an Editor Tool Bar. When you activate it, you can use it to
create New Features (e.g., a new park) on your map or reshape the features. There is
also a Drawing Tool Bar that allows you to add text and labels to your maps.

‘ Editor = = | ] | ] ‘

Drawing = | &k 0 - A~

Step 6. Learning More About ArcCatalog

As discussed above, ArcCatalog can be activated from the Icon inside of ArcMap.

What do you see in the catalog tree? The catalog tree on the left side of the
ArcCatalog window looks similar to a standard Windows Explorer, but the
ArcCatalog tree only shows data that can be read by ArcGIS (e.g., files with an
extension “*.shp”). [Note that Excel

EEEEEEEEEEEEEEE = files can be also brought into ArcCatalog

and can be previewed in ArcCatalog]. éj

— = R " —]

popDickionary. xls
STUDY_ARE. shp

STUDY _AREA dissclved. shp
= WTS_Geocoded. shp

(5| WTS_putrescible, shp

% % After you open ArcCatalog, please navigate to the
data on in “BRONX --LESSON1\BRONX
BASIC LAYERS” and have a look at the files.
For example, click on the button “Preview” and
T navigate to the file called “BX_BORO.”

Examine this layer. The Tab on the bottom dropdown list indicates that we are
looking at “Geography”. You should also examine this file looking at it as a “Table”.

Next, you should also have a look at “BX_STREETS_LION”.
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Previewing Attribute Tables in ArcCatalog:

Contents  Preview | Metadata

What is the name of the file on the right?
Can you find it?

What can you find out about this file?

Preview: Geography -

Under Preview, you can look at “Geography” or a

“Table”. Please preview the attribute table (table of
associated tabular information for a GIS data layer) by CorteteFros | etade|
choosing “Table”. This shows all the records in the GIS

layer.

| Yauei
Scroll down and across the Attributes Table to see all the
fields in the table. Can you find the file shown in the right? a— \

IMPORTANT NOTE:

Preview: Geography =

A file ending in “xxx.shp” is called shape file. This is a very
common GIS data format, created and used by ESRI, the makers of ArcGIS. A shape
file actually consists of several files. You can see all these files if you look at the GIS
data folders you are working with in Windows Explorer. Try it now! All these files
are necessary for a shape file to be read by ArcGIS. As noted earlier, ArcCatalog is a
better program than Windows Explorer for managing GIS data because it makes
copying or renaming data easier. If you copy a shape file in ArcCatalog to another
tolder, the ArcCatalog program knows to copy all the associated data files with it.
Therefore, this is the best way to copy GIS files.

ON METADATA

Metadata is data about data. Below is an example. Click on the metadata tab for the
file called “BRONX --LESSON1\BRONX BASIC
LAYERS\BX_STREETS_LION.shp.” When the metadata appears, you should see
three more tabs - Description, Spatial, and Attributes.
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The first tab, Description, should

Cortents | Preview Metadata]

have some general information.
BX_STREETS_LION N
Shapefile Note that no such information is
Spatial Attributes available for this file.

Next, click on Spatial Tab and you will see the following:

Horizontal coordinate system

Projected coordinate system name:
NAD_1983_StatePlane_New_York_Long_Island_FIPS_3104_Feet
Geographic coordinate system name: GCS_North_American_1983

NOTE: This is the projection usually used for New York City.

Finally, let’s examine the Attributes. This is a data dictionary for this shape file.
It can contain important information about the fields in the Attribute Table.

Finally, please look at another file called “BX_roads.shp”. What did you find out
about this file?

Step 7. A Brief Introduction to Mapping Roads, Highways
and Subways in the South Bronx.

Go back to ArcMap for the next exercise.

El £F Layers
B O WTS_Geocoded

£l O BX_TRI_SITES

Before you start the next exercise, unselect the !
“WTS_Geocoded (the Waste Transfer Stations) and the
“BX_TRI_Sites” layers in the Table of Contents.

Next, using the Zoom In Tool — N .
zoom into the South Bronx [ i ’

Zaom In |

There are a large number of layers in the folder
“BRONX BASIC LAYERS.” Start adding some
layers. Add the subway lines, subway transfers,
and the subway stations map layers.
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SYMBOLIZING LAYERS

Click on the Icon under the layer

For the “Subway Routes” select this “Mass Transit Symbol” (if available) | | ,

Bicycle Route Mass Transit  Mew Road. Under
Construction

Road. Undefined  Road. Proposed Automobile
unnel

—— s T S G

{5ymbol Selector i 2ix]
Catego: | Al x| [ Preview
TECRE T SoRET T TorFEr |
Roadway  Roadway Flamp
o—O0 —0—0O
High Occupancy High Occupancy  Bus Route _J L
Lane re Famp Color
I  M— e S0 =

Evisting Road Evisting Road  Road, Unpaved
Under Cors. Nezds Reparr u
Praperties
= === More: Spmbols -

Save. Fieset

NOTE: I recommend
that you experiment and
choose your own symbols

and colors.

] Bx_SUBWAY_ROUTES.shp
B B SUBNAY_STATIONS shp

----- B _SUBWAY_TRANSFERS,shp

Masz Transit

Next, in the Symbol Selector window, in the
“Options” small panel on the right side of the

select the following:

Select size 8 and red for the symbol of the
“BX_SUBWAY_ ROUTES.” Next, click on the
layer “BX_SUBWAY_STATIONS” and select
the following symbol -- a circle size “4” and also

red.

Your next step is to label the Subway Routes (and the stations).

Right click on the layer “Subway Routes” and go to
Label Features. Later you will add labels to the

Subway Stations in the same way.

2 [ Bx_sUBwWAY_STATIONS | am | j

L]

g ®
(a3 Copy

= O B sewan ¥ Remove

=00 WTs_Geoco Open Attribute Table

Juins and Relates 3

B O ey_TRI_SITI
@1 Zoom To Layer

B M Bx_STREET: €& 7007 Ta Make Visible

Wisible Scale Range 3
5 M STUDY_ARE = !
(] Use Symbol Levels

£l [ sTUDY_ARE -
Selection 3 \|

Bl [ By WaTER_

= BX_WATER._ Comyerk Labels bo Annobation,..

= B4_BORD 5’ Corrvert Features bo Graphics. ., \
O

Convert Symbology ta Representation...

Diaka »
£ New Data Frame

= BX_BORO Save As Layer File...

Properties. ..




Not all “Subway Routes” will be labeled so use the Label Tool to add the missing
labels.

- Where do you find the Label Tool? Find the Drawing Toolbar (shown
A below on the right) % Instruct ArcMap to “Automatically —
find the best placement” for the labels. A &
Click on the “A” and you will be LA A
1ﬁrawing -k | O~ |A ~ 7=| | offered a number of choices. You : ]
can use the Label Tool E“:Eﬂ-c

Select the option to “Automatically find the best placement” :

~Plac

Place some labels, and look at the results. Note: make sure you P e
are placing labels on the Subway Line and not the streets. If a I ——
. . * Lze properties set far the feature layer

street gets labeled, just select the label with the € G i

Lanel atyles:
“Select Elements” Tool and delete the label. IE

Select Elements

Take Some Notes: I
Here is the map with the labels . : ey

reeman St Elger 4
Mt Sound Yiewsue

I 'added. Next, please label some of the

subway stations.

Right click on the layer
“BX_Subway_Stations”

- [ ] i
* 3
= @ B_suBwar_| 2 Remove
=0 '; supway - ) Open Attrbute Table
- ) 13 ”
— dRel
= 0 s oot g 'n | and go to “Label Features

<& Zoom Ta Layer
=0 EX,TR],S]TEEQ Zoam T [Make Yisile
L wisble Scale Rangs 3

= M BX_STREETS_
Use Symbol Levels

£

But you will notice that the map gets too crowded so

o
= M STUDY_AREA Seleaton R

(] % . . .
= @ s e - o " | perhaps it is not a good idea unless you zoom much
[ Bx_WATER_P Comvert Labels to Annotation... .
S ————— . | closer to some area, for example, Hunts Point. Let us
'y - Convert Symbology to Representation... . .
ST , zoom into Hunts Point.

Save As Layer File...

£F Mew DataFrame
= ® BX_BORO Properties...

1 [

But there really are no subways in Hunts Point.
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Please zoom in next to Mott Haven or some other area in the South Bronx.

It is much easier now to look at the subways
and the subway stations in this area of the
Bronx.

Now bring in the bus lines and label them as
we just learned.

But first change the symbol of the bus line
and “unselect” the Subway routes. [Note:

Your map will be much too crowded if you

don’t do this first].
You may continue on your own now.
Experiment and learn more about

transportation in the Mott Haven
area of the Bronx or elsewhere.

One More Map.

Next, I would like you to unselect the subways and the buses.

Have a look at the highways that cross the Bronx. Add labels.

Please list the highways you see on the
map on the right.
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Next, you will learn about the attributes of various polygons and lines (the Bronx map

or the Study Area) and the lines (streets, subways, buses, highways, etc.).

Please start with the
layer Subway Routes.

Take notes on what

you see. On the right is
the Attributes Table of
“BX_Subway_Routes”.

The field that makes this
file mappable is “Shape.”

The labels we just placed

on various subway routes came from the field “Name”. [You could try using “Route

X
FID | Shape* | ID | ROUTE HAME LABEL | DESCRIP | COLOR | CLOSED | Shape_len ;]

51 |Polyline 491 |25 IRT White: Flains Rd 2-5 25 Main Line  |Red 1675513356

52 |Polyline 492 |6 IRT Pelham & 6 Main Line  |Green 1792.442332

53 |Polyline 494 |6 IRT Pelham & 6 Main Line  |Green 1797 410286

54 |Polyline 495 |6 IRT Pelham & 1 Main Line  |Green 1735936086

55 |Polyline 4596 |6 IRT Pelham 6 6 Main Line  |Green 1906719133

56 |Polyline 497 |5 IRT Dyre dve 5 =1 Main Line  |Green 4414 253807

57 |Palyline 500 |2 IRT White Plains Rd 2 2 Main Line  |Red 2118261121

58 |Polyline 562 |6 IRT Pelham & B Main Line  |Green 2716549389

59 |Polyline 572 (5 IRT Dyre dve 5 5 Main Line  |Green 3677 809867

60 |Polyline 573 (5 IRT Dyre dve 5 =l Main Line  |Green 5215.950995

&1 |Polyline 57415 IRT Dyre Ave 5 5 Main Line  |Green 6170.206309

B2 |Polyline 5754 IRT Jerome Ave 4 4 Main Line  |Green 3631 180085

63 |Polyline 576 |6 IRT Pelham 6 6 Main Line  |Green 2017 475514

64 |Polyline 577 |6 IRT Pelham & 6 Main Line  |Green 3245515681

65 |Polyline 578 |45 IRT Lexington Ave 4-5 45 Main Line  |Green 352659133

B6 |Polyline 5796 IRT Pelham & B Main Line  |Green 4553 873262

67 |Polyline 12,5 IRT "White: Plains Rd 2-5 25 Main Ling  |Red 2032314143

65 |Polyline 22,5 IRT ‘White Plains Rd 2-5 25 hizin Line  |Red 2515936432

69 |Polyline 34 IRT Jerome Ave 4 4 Main Line  |Green 3054 541806

70 |Polyline: 416 IRT Pelham & B Main Line  |Green 2534 672453

71 |Polyline 7|80 IND Concourse B-D BD Main Line | Orange 3972 268625 | -
Record: lijl 1 j:! Show; W Selected I Records {0 out of 72 Selected) Options  +

or “Label” and see what happens].

The field “Shape_len” is the length of the particular segment of the route.

HOW LONG IS THE IRT PELHAM NO. 6 SUBWAY LINE IN

THE BRONX?

b

fir=mn

Try and measure the length of the entire line. You can use the Measure Tool (on the
Tools Bar) and trace the line, try it!

To be more precise you can do the

following:

Go to Selection > Select by Attributes
and in the dialog box make the following
selections. NOTE: make sure that the

layer from which you are selecting is
“BX_Subway_Routes”. Select the field

“Route” = “0’.

After you click “Apply” you will see that
the route has been selected (its color will

change into cyan).

SELECT " FROM Ex_SUBPWAY_ROUTES WHERE

I-murs"- 5
Lot [ oi_soewey_routes =i 7 = =)
T~ Orly show selectable lapers in this list

Methodt

[Create anew selection

o[~ d=jesns

[N | dtor ~| > | #]=] T [GomE

=]
_>| =
=
e
|

L = | GoTo
SELECT *FROM BX_SUBWAY_ ROUTES WHERE.

B

R EE I EEEEE

—

["ROUTE" =5

O
= B s aen

O
5 B BX_WATER,_FOLVLING_FT
=1 BX_WATER_REGION_fixe

= @ BX_BORO
O

4l 1

skl

&
,
43

A,
L
Rl
ol
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LESSON 1.2 Mapping in Layers

Next, open the Attributes Table.
If you want to see only the selected segments of the No. 6 Line, you should click on
the button “Show” (on the bottom of the table) and next on “Selected” and you will

see that 18 of the 72 segments were selected.

You can find out the length of the No. 6 Subway line in the Bronx by right clicking

on the Title of the column

[ Selected Attributes of BX_SUBWAY _ROUTES =10 5[

[13 b 1
Shap e_len and S electlng FID Shape * | ID | ROUTE HAME LABEL | DESCRIP | COLOR | CLOSED | Shape len
<< . . 99 |I 7 |Palyline 435 B IRT Pelham B 5} Main Line | Green 1351.20944
Statlstlcs_ I 5[Foline | 43 & IRT Pelham & 5 Wain Line | Green 00522512
|I 9 |Palyline 437 & IRT Pelham & [z} Main Line | Green 2015756435
|I 11 |Palyline 441 & IRT Pelham & [z} Main Line | Green 1833.561007
|I 12 |Palyline 442 & IRT Pelham & [z} Main Line | Green 2777 77E114
|I 13 |Palyline 443 |6 IRT Pelham 6 1 Main Line | Green 1512192933
T B o 4 |Palyline 444 6 IRT Pelham & 3 Main Line | Green 2494023029
= = = 2 |Palyline 479 |6 IRT Pelham & 3 Main Line | Green 1353 468602
Field 3 |Palyline 480 |6 IRT Pelham & 3 Main Line | Green 2120385718
2 |Palyline 492 |6 IRT Pelham & 3 Main Line | Green 1702442332
Frequency Distribution 3 | Polyline 404 6 IRT Pelham & & Main Line  |Green 1707 410286
s 4 [Palyline 495 |6 IRT Pelham & B Main Line | Green 1735936086
iE 5 [Palyline 496 |6 IRT Pelham 6 B Main Line | Green 1806719133
4 8 [Palyline 562 |6 IRT Pelham 6 B Main Line | Green 2716549389
3 3 | Palyling 576 |6 IRT Pelhatn & B Main Line  |Green 2017 475514
e 2 4 |Polyline ST 6 IRT Pelham & 5 Main Lige | Green 3248 515681
r 6 | Palyling 579 |6 IRT Pelham & B Main || Je |Green 4553 873262
]Q, 1 0|Palyline 46 IRT Pelham B B Mainl] Je  |Green 25534 BT 2453
o
i _’I 1351.2 215748 31637 40700 v

| |I ecord: I<| 4 I o k|k Show: Al 'Selectad Records (16 out of 72 Selecked) Cptions =

The length of the No. 6 subway line in the Bronx is 40871.542245 feet which is
7.7 Miles (5,280 feet = 1 Mile).

Please open the Attribute Table for the Subway Stations and inspect the fields.

Open the Attribute Table for the Bronx Highways. Note that there is no field
indicating the length of the highway segment.

RET

FID Shape * STREET FROMLEFT | TOLEFT | FROMRIGHT | TORIGHT | CLASS traffic ﬂ
0 |Palyline Mosholu Plyey a a 0 0|A15 100
1 |Palyline Moshol Py a a 1] 0a15 100
2 |Palyline Mosholu Plyey a a i} 0[a15 100
3 |Palyline Moshol Py a a 1] 0a15 100
4 |Polyline Mosholu Py a a il 0815 100
5 |Palyline Moshol Py a a 1] 0a15 100
& |Palyline Mosholu Pleney a a i} 0(a1s 100
T |Palyline Moshol Py a a 1] 04835 100
& |Palyline Mosholu Pleney a a i} 0(a1s 100
9 |Palyline Moshol Py a a 1] 0435 100
10 [Polyline Bronx River Py a a i} 0(a1s 100
11 [Polyline Bronx River Phkuwy a a 0 0|A15 100
12 |Polyline Bronx River Py a a i} 0(a1s 100
13 [Polyline Bronx River Phkuwy a a 0 0|A15 100
14 |Palyline Bronx River Py a a o [IRFatex] 100
15 [Polyline Bronx River Phkuwy a a 0 0|A15 100
16 |Palyline Bronx River Pky a a 1] 0a15 100
A7 [Polyline Bronx River Phkuwy a a 0 0|A15 100
18 |Palyline Bronx River Pky a a 1] 0a15 100
19 [Polyline Bronx River Py a a i} 0[a15 100

20 |Palyline Bronx River Pky a a 1] 0a15 100 ;I

Record: ﬂﬂ o jﬂ Shiow: W Selected Records (0 ou%f 501 Selected) Options =
T T T ¥
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You can calculate this information but first you need a
column/field to hold the results. Click on the Options
button (on the lower right side of the table shown above).
Select Add Fields and in the window that opens name the
field and add information about what type of field it is.

# Find & Replace. ..

We use Float because
the field Length will have

decimals.

Click OK.

sam Select By Attributes...
D Clear Seleckion

Switch Selection
Select Al

Add Field, 2

v Show Field Aliases !
Add Field 2lx| Restore Defaulk Column Widths
Hame: ILENGTH Juins and Relates »
% Related Tables »
Type
= IFIUE‘t ﬂ A Create Graph...
Field Properti Add Table to Layout
|Pracisiun |D | % Reload Cache
|Sca\e |D | % orint
Prink. ..
Feports 3
Export...
Appearance. ..

Cancel

You will see a new column

at the right end side of the Table and it is filled with “0”.
Next you will calculate the Length of each segment in the Bronx table of highways.
Right click on the new field you created called “Length” and go to “Calculate

Geometry.”
Select “Miles”. Click OK.

Inspect the Table.

You can calculate

the length of the

Bronx River Parkway,

in the same way, for example.

Hint: select all segments of the
Bronx River Parkway Using
Selection > Select by
Attributes. Next, right click
on the new column “Length”
and select “Statistics.”

B Calculate Geometry Tl

x|

Properky: |Length

H

~ Coordinate System

@ Use coordinate system of the data source;

|PCS: MAD 1983 StatePlane Mew York Long Island FIPS 3104 Feet

(™ Use coordinate system of the data frame:

|FC5: WAL 1983 StatePlane: Mew York Long Island FIPS 3104 Feet

Uniks:

I” | Galiilate selected recaords orfy:

Help |

ES Attributes of BX_HIGHWAYS

b
x

STREET FROMLEFT | TOLEFT | FROMRIGHT | TORIGHT | CLASS | traffic LEHGTH =
Masholl Pl 0 a a [INENE 100 0003795
Masholl Pl 0 a a [INENE 100 0093447
Mashall Pl ) a a 0la1s 100 0013512
Mashaoll Pl ) a a 0la1s 100 0.029594
Mashaoll Pl 0 a a [N 100 0461276
Mashall Pl ) a a 0la1g 100 0.240432
Mashall Pl ) a a 0la1g 100 03401
Mashall Pl ) a a 01A35 100 0.186295
Mazshall Pl ) a a ola1g 100 0.042955
Mazhall Pl ) a a 01A35 100 0.08598
Bron: River Plwy 0 a a 0A815 100 011739
Bron: River Plwy 0 a a 0A815 100 0162379
Bronx River Plwy 0 a a 04815 100 003502
Bronx River Plwy 0 a a 04815 100 096635
Bromx River Py 0 a a 0]AB3 100 0033447
Bron:x River Pleasy 0 a a 0lA15 100 0055451
Bronx River Plewsy 0 a a [INENE 100 0070768
Bron:x River Pleasy 0 a a 0jA15 100 007EOBS
Bron:x River Pleasy 0 a a n W 5 100 0131081
Bron: River Py a a a 0|a15 100

0.04182 -
|+

Record: :! d [ .LI ﬂ Show |41 | Selected Records (0 out of 501 Selected)

Options = |
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Take some notes on what you found out.

o
. #Gco THE SOUTH BRONX

Y, cvovsmeen o erAcncD

STEP 8: Turning Layers On and Off (Revisited)

On your own, just turn layers on and off and inspect the results.
Save your work in an “mxd” and don’t forget to save with a Relative path.

Call this mxd “Mapping Transportation in the Bronx.mxd”. Save your work in the
folder called “MY MAPS”.

Step 9: ADDING MORE LAYERS & CHANGING COLORS

Let’s review briefly what we have learned so far.

If you turn off the layer called “BX_TRI_SITES”, (remove the check mark in the box
next to it in the Table of Contents) both the symbols and the labels will no longer be
visible. If you turn off the layer “BX_WATER_REGION_fixed” layer the map will
look very different.

Now ADD A LAYER, and see what your map looks like. Please use the
& [

e
ADD DATAL =2 button on the main Toolbar and navigate to “BRONX --
LESSON 1\BRONX BASIC LAYERS” and bring in “BX_Parks.shp.”
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You will see polygons (regions) appear on the map
with some random color chosen by ArcMap.

Please click on the patch under “BX_Parks” and
select a deep green color in the Symbol Selector
Window that will open. Inspect the map and you
will see all the Parks on the map.

Click and hold the left mouse button on the Parks
Layer and drag it to the top of the Table of
Contents.

Symbol Selector

Cotegary: | Al =]

Sun

Lake

L]

Beigz

| {0 O

il

v
—

2X]

Oplians

Fill Color,

L

Outine Width  [040 =]
Outine Coler: Il -

Properies.
More Symbols -

Save

0K

Reset
Canecel

Step 10: Adding Labels to the Parks Layer

You can name the Parks by right clicking on the layer and selecting “ILabel Features”.
You will see labels on all the Parks. Next remove the labels by unselecting “Label

Features”.

Drawing ™ k @‘D"II" =

If you click on the “arrow” next to the button “A”
(shown above), you will find a number of tools,
including a Label Tool that you used earlier.

Use this label tool to label the
parks. So you see, labels can be
added in another way.

Please turn off the park layer for now.

=
Copy

= STUL ¥ Remove

O

O ex v Cpen Atribute Table

Joins and Relates

= STUL & Zoom To Layer

(. Yisible Scale Range
= BX_B
O Use Symbol Levels
Selection
£F Mew Dat

|

|

- @ oo I h

»

| {

You can also place the label “South Bronx” on the map using the Label Tool. You
already know how to find the Label Tool on the bottom left hand side of the Data
Frame. You can use the New Text (“A”) Tool to place a text box anywhere on your
map. After you write in it the text you wish you can move it anywhere you wish. Try

using it to write a second “THE SOUTH BRONX” label. You can add the Parks on

your map and label them.
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You can now use the Select Elements Tool \Lﬂgecta&

R

to move any text you write

anywhere on your map. Look where I moved the South Bronx title. Finally you can
use the Label Tool (shown on the right) to place a label on the Jerome Park Reservoir

THE SOLITH BROME

Hetre

}

A

-
o

LT T

P Mﬁ&m‘: »

5
e N[m::ttca?
- L

1 INC 5

ON YOUR OWN: Use the Label Tool to add more labels on the map. Write down
the names of the places you added labels to.

STEP 11: ZOOMING AND PANNING

Turn on the parks! If they are no
longer on your map, please bring
them back in.

Click on the L% 1| Zoom in
button. Click and hold down the
mouse button on a point above
and to left of the South Bronx
Study Area. Drag the mouse below
and to the right of the South Bronx
Study Area and release the mouse
button. This can be tricky
sometimes.

ctyibs Dam Park
e SladmG 4L MFG.CO
L

i Eronz Park

CLETPARK LABS, ING

Clarsmant Park
Crotona P erkHiflen Parkc

Jabin Mullaly P ark

}1 Frarz Sigel F ark

|
i

%S&S\NDUSTR\ES\NC. b

St hlarys Patc A

Bronx Park

E WORLD DYEING &FIN\S&NG CORP.
IS2ALL FRODUCTS €O NG
INDUSTR\ALACOUSTICS.C JINC

THE SOUTHBRONX

Sound WigwPark

HTER CHEMIC AL CORP

m@awr—‘avk

AMSTERD AWM COLOR WORKS INC ,‘
L]

\>

Fefry P it Park

ks

-

An alternative way is to click on the screen to zoom in, centered on the point that you
clicked. This requires a number of steps.

Next try out the following Tools to explore the map.

®Q

Zooming Tools
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H:Il::i Fixed Zoom in and Zoom out

These three tools allow you to go back to previous views. The globe allows
you to go to the full extent of the map. The arrows take you to the
previous view and back again

+1 @

Place your cursor on each of the tools and you will see their names.

ET? The Pan tool is used for panning a map to see different areas of the map at the
same scale.

When you are done use the Globe Tool (Full Extent) to go back to the full map.

STEP 12: USING THE SPATIAL BOOKMARK

You will find creating Bookmarks very useful. % BRONX1.1.mud - ArcMap - Arclnfo
Flle Edit Wiew B_ookmarkklnsert Selection Tools
Z.oom to the South Bronx. On the main menu click M A D T Create. ontal
Y - Manage. ..
on Bookmarks > Create. = b o |
7| SOUTH BROM:

A spatial Bookmark Window will open. In the
Bookmark Name box write “South Bronx”.
Bookmark Mame ‘SDUTH BRONX

Click OK. cwee_| |

Spatial Bookmark

Click on the main menu View > Zoom Data > Full Extent. It is an alternative to
using the Globe Tool or Full Extent. Next click on Bookmarks and select “SOUTH
BRONX?”. Create a few other Bookmarks to areas of interest to you. Zoom in to
“St Mary’s Park.” [If the parks are not labeled, please label them now| From now on,
each time you want to get the South Bronx, it requires just one step.
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The measure tool proved very useful to me when 1

worked on a case study that involved preparing an e | =

Cmergeﬂcy plaﬂ aﬂd I IlCCdCd to measure dlStaIlCCS o measure a diskance, draw a line.
to the nearest ho Spital or fire house. To measure an area, click "Measure An Area’ then
o draw a polygon,
. 7 To Meastre 4 feature, dlick Measure A Feature'
Click the Measure Tool on the Toolbar e iz s e,

A dialog box with a number of options will open up.

I I

F
~lat ez ¥ =

. M M M M . nlneasurea istar Jistance \ID!TIE ers

The simplest thing to do this is to measure a distance is -
. . . 0 ME3SUre an aredrowererreoararer Decimeted
to draw a line and select the measurement units. Here is j’“””'“”:' L o
. UIT\EGISUTEG eature, Chcl ' IE3SUrE Ml\llmeter’s

an example. Let us use Miles fhen sl Festure —

Mautical Miles
Vards

v Fest
Inches

Decimal Degrees
ml MFS.C Deq Min Sec

STEP 13: MEASURING DISTANCES

[ THE SOUTHBRONX

AL MFG.CO.

L/

As 2 S NDUSTRIES INC.
&

F

A Scenario (invented for this exercise): Suppose there was a spill at the Dexter
Chemical Corporation. Workers had to be taken to the hospital. Which of the two
hospitals is closer? [I am ignoring other considerations such as transportation, etc. |

Please bring into ArcMap one more layer. Go to “...\BRONX — LESSON
I\BRONX FACILITIES AND PROGRAMS” and find the layer “BX_Hospitals”.

Add the Hospitals symbol [, Make sure to zoom into this area and to add the
Facility name.
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Make sure that you are labeling with the
“Facility_IN” (Facility Name). Go to

Properties and selecting the Tab “Labels”.

You must make sure that we select the

T p—— T G TS -
Layer Properties _"JEI

Gieneral| Source | Seleston | Displey | Symbeloay | Fisids | Delistion Guery Labeb | Joms & Rektes | HTML Popup |

[V Labellialues in this ayer

Method Label al the features the same ey

Al features wil be lsbeled using the options specified

-

Tex! String
: : : L abe! Field: CAPACITY j Expression.
proper units for measuring a distance. {7&” 5
~Tewt Symbol LOT
FACIITYA % &
AaBZIP
| T FACILITY_T bl
= GROUP_TYPE
~ Other Dipliors SUBGROUP_T Label Siyle
CAPACITY
N’Z+ | ®zx | " Placement Frop| gég‘éigy Label Styles...
To ‘neasure a distar [EENEENENNY  Kiometers —F‘HEKJJENH
Area 3 912 ENROL
T0 MESSUE AN At earmer—rrommerems 00 L 50 AGENCY_DPE
draw a polygon. Ceu:e : é?zEéwUEUY_DVE
entimeters
TRACT - oK I Cancel Appl
To measure a feature, click Measure  Milimeters i Chiwal i el
then click a feature, = il Sy
Miles .
Hautica Miles Make sure to click on the down-arrow.
Yards . . .
o Fost Select the measurement unit for distance in
fnches FEET
Decimal Degrees

You can now use the Measure Tool (shown on the right) and
measure and write down the distances from the chemical facility
“Dexter Chemical Corporation” to these two hospitals.

BRONX-LEBANON HOSPITAL CENTER
LINCOLN MEDICAL & MENTAL CENTER

Next, use the Measure Tool to measure the distance N
between the T. J. Ronan Paint Company and St. Mary’s

Park.

St@ark
A

T.J RONAR PANT CORP T.J. RO

Note: You start with the Paint Company and drag the mouse to the edge of the Park

and double-click. Write down the resulting distance

Next Measure the park itself.

This time we will be using “Measure a Feature”
which is selected by clicking on the “+” sign.

[

First use the “x

measurement. Write down the results

to reset the properties of the
Measure Tool. Don’t forget to select the units of

[Measure
~ ,Tl [ 5] E x | T
Polygaon feature

Perimeter: 1,.053216 Miles
Area: 0066872 Square Miles

Sum Perimeters: 4,172366 Miles
Sum Areas: 0.066872 Sguare Miles

NOTE: Don’t worry if this does not work. This is a new Tool in ArcMap and is still

not stable or easy to use.




STEP 14: LABELING HUNTS POINT

One of the layers in your map is a streets layer. E
I made the lines of the streets a light grey color so =R

. COLN MEDICAL & MENTAL CENTER
the streets do not overwhelm the map. Itis best to
see the streets only when you zoom into a particular
area on your map. For example, zoom into the area
of the Bronx called “Hunts Point”.

Hunts Paint

Using the “A” label Tool, please place a label on
this area.
iz
Category: | A1 = Reie—————— L
Next, click on the label, go to ® Ll | g
Block Humber
“Symbol Selector” &
and pick the style shown below. - s M :
Barmer Tent 'm
Sieer 10 =
L : a8 r]n]el
AaBlyTz T -
Prapettiss.
Bullet Leadsr l% £
tore Symbols -
Banner Text, Rounded AdBbYyZz Sove oo
Note that the area is crowded with the TRI — :
. . e A
Sites symbols and if the label was placed on the )
. . . . S )
area itself it will cover these TRI Sites, the LA S

streets and other features.

o
%
z ®
ALY
e anot
s
® et

S
L
0T

You can now place some street names as you
move in closer to the area of Hunts Point. To
do this, please select the layer called
“BX_Streets_ILION”on the Table of Contents
and right click and select “Label Features.”
You will see street labels appear on your map.

IMPORTANT NOTE: If you don’t get street names. Right click on the
“BX_Streets_LION” layer and go to Properties and in the Layer Properties window
select the tab “LLABELS” and make sure the streets are labeled with “STREET”
rather than “SNAME”. “STREET” is the field where the labels are stored.
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Examine the map and see what the labels look like.

Next, return to a full view of the Bronx using the Globe Tool (Called “Full Extent”).

Change the color of the streets to dark black.

The streets now overwhelm the map.

SETTING THE SCALE

We can set the Streets layer to display only when the
number in the scale box is 50,000 or less. You will

find the Map Scale on the main tool bar.

| |[1106.046 - |

> General Tab.

To set the scale, right
click on the streets layer
in the Table of Contents and go to Layer Properties

Layer‘Properties @]

General ISnurcel Selection | Display | Symbology | Fields | Defition Query | Labeds | Joins & Relates |

Click on “Don’t Show layer when
zoomed” and add the number “50000”.

Click Apply and next OK.

Go back to the map, zoom into Hunts
Point, and see the results. Now if you look
at the full extent (the map of the entire
Bronx) you will no longer see the streets.

Layer Name:  |BX_STREETS_LION W Visible

Description; ‘

Scale Range
‘fou can specify the range of scales at which this laper will be shown:

T Show laper at all scales

& Dt show |aper when zoomed Pre oER...
(1 T,

Out beyord 1: [50.000 ! 2
puR 7

[rittimum scale] S Lol

Inbeyand 1: |0

[mavimum scale]

111

aK Cancel Apply
STEP 15: ZOOMING INTO THE STREETS
& [ S [:4[&® 02 W [ene| > |7~ 0 -
e

This is what the map looks like when zoomed

to

& |[1:106.04 -

SOUTH BRONX

g &LSEELL P
)
THEISOUTH BRONX

é

&
cccccccccccc b
oMo,

K
o &
o
G A
A
Hunts Point

e¢eco
S

°
s g
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This is what the map looks like when zoomed

o L |[1:38.719 ;l]

Note that below a scale of 1:50,000 the streets
will show.

Y~ Hunts Paint

Check above, we asked ArcMap “Don’t Show layer when zoomed out beyond” and
set the number “1:50,000”.

Experiment and zoom to different scales! Each time check and see what your map
scale is. Write down what you found out.

Notice that when you return to the full scale of the map (the entire Bronx), the Streets
layer checkbox on the Table of Contents will be grayed out.

When the streets are visible in the map, the box is no longer grayed out in the Table
of Contents.

STEP 16: Finding a street address

You will now learn to use the Find tool M that is available on the Toolbar to locate
a specific street by name. Click the Find Tool. The Find dialog opens. Make sure to
click on the “Features” tab.
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In the Find field, shown above, type “Bay”.
Click the dropdown arrow next to "In" and
choose “BX_STREETS_LION”.

After the Street was found, you can use the
“Flash Feature” to see where the street is.
Next, right click on a number of segments of
the street and use “Flash”

You can also select “Identify Results” and get
all the information on this street.

Features | F'Iacasl Addiesses i Route Locations i
Find: I Bay L! Stop
n: [ B _STREETS_LION R Mew Saaich
[V Find Features that are similar bo or contain the search string %
Search! o
& Al figlds
 In field:
FID =
~ G i
Each layer's primary display field B |
Right-click a row ta show context menu.
Yalug I Layer I Field | -I
EAST BAY AW B STREETS_LION STREET =
EAST BAY &% B+ STREETS_LION STREET
EAST BAY &Y B _STREETS_LION STREET
EAST BAY &Y Bx _STREETS_LION STREET
EAST BAY &Y B STREETS LIOMN STREET Lj
50 objects Found

This tool is useful when you are looking for particular hospitals or schools and
want to learn more about them or find them easily!

Using the Find Tool, continue exploring the
Find Tool

Write some notes on what your learned.

¥ Find features that are similar to or contain the search string
Search;

Al fields

I field:

- . ]

il

|

Festures | Places | addresses | Rawe Locations |
Find:  [Bay = Siop

Int & Bx_sTREETS L1OM =] New Seach | B4

&

1 Eachlayer's primary display field

Bight-click a row to show contest menu.

g; [ Unsslect
"~/ 4 Addto My Places
& i Manage My Places..,
+ 31 Find Mearby Places. ..

7 B add
2.

s Nebwiork Location

[[Value [ Laper [ Field -l
oTemG EX_STREETS_LION  STREET =
o= Flash BX_STREETS_LION STREET
@& zoom To EX_STREETS_LION  STREET
& panTo EX_STREETS_LION  STREET a:
Foi | BXSTREETS LION  STREET |
g Bl Create Bookmark.
sz € Identify. . X
18 select

STEP 17: Changing the Display Symbol

We already had an opportunity to learn how to change the display symbol for
Hospitals. When you bring a new layer into the Table of Contents (on the left panel)
you can choose from the variety of symbols one that is suitable for the particular

layer.
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If you go to “...\BRONX --LESSON 1\BRONX FACILITIES & PROGRAMS”
you will find a number of files or layers that can be added to our map. Add the
“BX_PUBLIC _ELEM_SCHL.shp” layer. Next, change the Symbol or icon that will

show on our map.

£ B _FIREHOUSES. shp
I want you to find the symbol shown on the right. ] BX_HOSPITALS.shp
. L . B B _MURSING_HOMES. shp
You can decide on its size and color. You will see ] BX_PAROCHIAL _ELEM SCHL.shp
the effect of your choices on your map [ Bx_POLICE_STATIONS.shp
B Bx_PUBLIC_ELEM_SCHL.shp

Please change the color and size as well.

Options
. . Colo: |-
Clearly there are not too many schools in the Hunts Point
Size: ’@

area. There is only one school that I can see in Hunts Point
on the map below. Please look for Schools in other areas of

the South Bronx. SEE THE MAP ON THE LEFT.

Angle: 0.00 =

N 0 = =
7 i % iz o 3
- ¢ 3 Siei o) 120319 %)
L Fherf 8l gz EERbEEeE 2 1z E s
ash, £ £ = 2/ | Bia 3 7 = g Lavers
L = bkl
gl ¢l & S g g B 5 25 ¥
= A bl L 2 8l N B
S BE % g
s[5 BEE g ST | R B & Bx_PUBLIC_FLEM_SCHL
5 HE g I WEE 2B et
’rﬁ & £ & 2 2 %
P el s, T el i) i
il L 7 1ok AN A o o R
£ Ryt Z e &
S Da % o £ g = L%
& i
5 = N -2 B R AL @z
ot T/ GE 4 i3
W [z e 0 3
P g W ST - % i Z
& A <
) i a2 ', | (2 T
5 & = i
HE. o : o gt =B 5
o
TZ
g o) i“, o &
= =T 3 %z
1A P = B B
+ o L TR B
H o 2
" i £ 3 7
s e
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% —
< & AMSTERD AW COLOR
p I our thovor vER®y pLRS
/ MONTEFIORE MEDICAL CENTER
Hunts Paint i3 CALYARY

s

- SROL EBA 7
T )
4 o iy
f ot L ; et
/ i
BRONI] on HOSP TR Tuoﬁ SRl EEE t
| 5 [l THESOUTHEROH
<
far wre.ch &
1 r & L

o
Ir &

1 I3 £
4 r s

i
As 8 3D USTRIES INC
@ ﬁﬁwcom MEDIC AL & MENTAL CENTER

To see the hospitals, as well as the schools,
you must zoom out a bit. However, we
can no longer see the streets.

If you find the hospital symbols too large,
you can easily change their size. Click on
the Symbol again and in the Symbol

Hunts Paint

Selector window go to the Options and
change the symbol size from 18 to 12. Inspect your map.
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LEARNING MORE ABOUT THE HOSPITALS AND SCHOOLS
IN THE SOUTH BRONX.

You can use the [% tool to learn more about the hospitals. Let us examine the
three Hospitals in the South Bronx, starting with the one near the Clay-Park Lab.
Please click on it with the Identify Tool and see what information we have.

There is a lot of information here! There is the name and location of the hospital,
capacity is 401 beds, you also have information on what census tract it is in, police
precinct, etc.

If you now use the same Identify Tool, you can look at the Toxic Inventory site
adjacent to it — the Clay-Park ILab and learn more about it.

Next get some information about the two other hospitals in the South Bronx Study
Area.

Try using the Find Tool to locate another hospital of your choice, also use the
. e x5
Flash and Identify Tool L2 | to learn more -
about thC hospital. Location: (1003046, 413852 246321.400282)
Field Yalue
FID 7
You can find out D s
= BOROUGH  BX
Lacatiors (1012010 222479 246141 774917 more about the Waste oo 04
= e . . CD_DECODE  BROMX COMMUNITY DISTRICT 4
o Transfer stations in BLOCK ze2s
Status M FACILTY M BROMLEBANON HOSP. CTR COMCOURSE DIv.
i o the South Bronx FACILITY_& 1650 Grand Concourse
2P 10457
$ 12%335%33? Study area. FACILITY_T 3101
Stan_addr 11700 ||| BATHGATE | AYE 12 GROUP_TYFE 4
Py dan SUBGROUP_T 41
ARC_Stiest 1700 BATHGATE AVE. agﬁg”: . ;m
s zone 2 The first one I looked | [FRecrvt 2
PROGRaMID  10457CLYPR1700B . PHEK_B_ENH ]
S e e at is the one next to S 312 ENROL 0
g:;YEDDE ?gansgx d 1 I I iggﬁg‘gﬁg gl
gITEJYPE Tosic Rel & S In uStrles> nc. CTz000 022703
i : TRACT 227.03
saw that it’s type is Cowsl 14
. D 3
“Flll WaStC” Instruct_R 1
POLICE_PRE 44
HEALTH_ARE 2310
and I have an exact address. HEALTH_ARE 2310
XCaord 1008837
YCaord 246563
counter 1




Please spend some more time investigating the various layers on your map using the
Flash and Identity Tools.

Bl B _FACILITIES w_rcourter.shp
Bl B _FIREHOUSES shp

Bl B _HOSPITALS.shp

. . . . B8l B _NURSING_HOMES,shp
Find the same kind of information about | |y Farocrial_rem schshp

the ELEMENTARY SCHOOLS OR E&lBy_POLICE_STATIONS.shp

Now it is Your Turn.

NURSING HOMES, ETC and write it Bl Bx_PUBLIC_ELEM_SCHL.shp

down.

Finally, please bring one more or more layers from
“N\BRONX -- LESSON 1\BRONX FACILITIES AND PROGRAMS\”.

Try and change their symbols, color, and pick an appropriate size.

STEP 18: Inspecting Attributes Tables.

There is another way to learn about the data in these various layers.

Right click on the Hospitals layer and open the Attributes Table. At the bottom of the
table you will see that there are 13 hospitals in the Bronx, you will see their names and
that they are in various Community Districts, and more.

First sort the field called “CD_DECODE?” by right clicking on the field and selecting
the Ascending option.

= Attributes of BX_HOSPITALS
FID shape'| 1D | BORO [BoRou| co | CD_DECODE BLOCK | LOT FACILITY_H
¥ 0]Foint 311164 2 BX 203 [ BRONK COMMUNITY DISTRICT 3 2612 7 BRONX-LEBANON HOSP. CTR FULTONDIV.
1 |Poirt 3111659 2 BX 212 |BROME COMMURNTY DISTRICT 12 4783 15 JACOBI MEDICAL CEMTER

I Z|Port  |F11EE | 2B 212 |BRONK COMMUNMITY DISTRICT 12 | 4823 24 |OUR LADY OF MERCY MED. CTR
I 3|Paint 31169 | (= 211 | BROMK COMMUNITY DISTRICT 11| 4117 1 |MONTEFIORE MEDICAL CENTER YWEILER DIV

] 4point (311172 | 2 BX 201 |BRONK COMMUNMITY DISTRICT1 | 2335 16 |LNCOLNMEDICAL & MENTAL CENTER

[ ] 5Poit (311175 | 2BX 211 |BRONX COMMUNMITY DISTRICT 11 | 4236| B |CALVARY HOSPITAL

H & Poit 311176 2 BX 208 | BRONK COMMUNITY DISTRICT § 3064 1/ST. BARNABAS HOSPITAL
] 7Point 311178 | 2BX 204 | BRONX COMMUNITY DISTRICT 4 | 2823 1 |BRONX-LEBANCN HOSP. CTR CONCOURSE DIV,
H 8 |Poirt F1181 2 BX 210 |BROME COMMURNTY DISTRICT 10 4250 26 (OUR LADY OF MERCY D'URSO PAVILION
I alPoint  |311185 | 2 BX 210 |BRONX COMMUNITY DISTRICT 10 | 3994 1 |NEW YORKWESTCHESTER SQUARE MEDICAL CTR
B 10 Poirt  [311185 | 2B 207 |BRONX COMMUNMITY DISTRICT 7 | 327 | 200 NORTH CENTRAL BRONX HOSPITAL
B 11 |Point  [313058 | 2B 207 |BRONK COMMUNMITY DISTRICT 7 | 3327 1 |MONTEFIORE MEDICAL CENTER MOSES DIV.
B 12[Point [3IVA1 | 2|BX 207 |BRONX COMMUNITY DISTRICT 7 | 3226 | 100 |BRONX VA MEDICAL CTR. )

<

Record: ﬂﬂ 1 ﬂm Show W Selected | Records (0 out of 13 Selected.] Options =
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5] h

kS lect Featu 1 1 1
Next, use the Select Features Tool a2 to select the hospital in Community
District 1.

Check your map and you will see that the hospital g
D | CD_DECODE | BLoCK |LoT |

near the S & S Industries turned Cyan. Inspect the | o7 Brow<CoMMNTY DETRET T 235 16
attributes table and click on the button “Selected”

and you will see this hospital and all the =
. . . 4 Records [1 outof 13 Selected.) iohs *
information (data) about it. __oeins <]

Y T S —_—
&

EXTER CHEMI
T & 5 INDUSTRIES IMNC. £
= %

v b N

Repeat this exercise with other hospitals.

There is nothing to save.

You can, however, save the “mxd” with a name of your choice under “BRONX
— LESSON 1\MY MAPS”.

Close ArcMap and ArcCatalog. Take a short break.

JUST READ THE NEXT FEW PAGES!

ON VECTOR AND RASTER MAPS

The Vector Data Model

Locations such as the address of a customer, a school, a hospital, a Waste Transfer
Station or the spot where a crime was committed are represented in maps as points
having a pair of geographic coordinates (for example, longitude and latitude).

Lines, such as streets, subways, buses or highways are represented as a series of
points. Polygons are regions defined by borders (lines) which enclose an area. The
Bronx is a polygon and so is the area “The south Bronx.” Polygons can be legally
defined, such as a parcel of land or administrative areas, or counties, police precincts,
election districts. They can be naturally occurring boundaries, such as lakes,
watersheds, islands, etc.
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The vector data model uses points, lines and polygons to represent features. Each
feature is represented as a row in a table, and feature shapes are defined by x;y

locations in space (the GIS connects the dots to draw lines and
outlines).

The electric utility map (on the right) uses points, lines, and
polygons to represent buildings, streets, and electrical facilities.

When you analyze vector data, much of your analysis involves
working with (summarizing) the attributes in the layer's data
tables.

The Raster Data Model

The raster data model represents features as a matrix of cells in
continuous space, much like digital photographs or a television
image.

The example on the right is a raster image. See other examples
on the ESRI website.

IMPORTANT NOTE: Most of the materials we will be
working with in this workshop will involve Vector data and
very rarely with Raster data.

ArcGIS: a vector and raster approach?

MNational
Earthgquake
Hazards
Reduction
Program Soil
Classifications for
California
{Courtesy of
California
Geological
Survey)

Raster images can be displayed and overlaid
with vector displays containing additional
information, such as street maps and locations
of Waste Transfer Stations, on top of the raster
image. It can also be used to display non-map
images (such as a picture of house, a floor plan,
a person's picture, etc.) which may be of
interest in connection with the map. @

Map layers are like transparencies that are stacked on top of each other, each layer
containing aspects of the whole map. A geographic file usually contains more

than one layer as you have already seen today.
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LESSON 1.2 Mapping in Layers

Map Layers

One way to think about layers in ArcGIS is to think of each table of data that we have
as a layer. These layers are similar to transparencies with each consisting of different
aspects of a map. By laying these transparencies one on top of the other, you begin to
build a complete map. To process multi-layered maps,

ArcGIS requires the layers be displayed

on a single map.

The layers can also be years or floors in a

building,.

Second floor
PFirstfloar 1
) e -
The two basic data models that ArcGIS uses :
are, as discussed above, vector and raster S e

[{+]

A layered database cooncept. (a) Themes. (b) Time

models. e 13 4 by

Below are some examples of raster images for the South Bronx.

They are Aerial Photographs of the South Bronx.

Contents  Preview | Metadata |
- e T T

7] i |

Previsw: Geoaraphy -1

Throughout the exercises you just completed, you worked with vector data.
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Let’s summarize: Unlike the Aerial Photography maps shown above, the maps you
worked with in this handout were all Vector maps. Vector data models represent
geographic phenomena with points, lines, and polygons. The file format used in
ArcMap for points, lines, and polygons is the “Shape” file.

Shape files, as we have seen, include streets, subways, highways, etc. We also worked
with point data including hospitals, elementary schools, police stations, nursing
homes, firehouses, landmarks. Some of these can be points or polygons. For example
parks and playgrounds can be represented either as points or polygons. Polygons
include ZIP Codes, and Census 2000 tracts, census blocks and block groups (next
class you will learn about these polygons).

We can also bring into ArcMap tabular data in dBase or ACCESS files. NOTE:
However, to map the data in them, they have to be connected (or joined) to
appropriate shapefiles.

To Summarize
Shapefiles include Points, Lines and Regions

Streets
E /

Water
- 7

=

ir?

cels

All these layers are part of a borough’s database. Each layer contains one type of
feature. In today’s LESSONS, we are working with a small number of shapefiles for
the Bronx to produce some of the Final Map discussed above.
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I HOPE YOU LEARNED TO APPRECIATE THE POWER OF GIS!

I suggest that when you finish working on this handout you should go to the
following websites and learn more about GIS and about ArcMap.

See web site: http://gislounge.com/library/introgis.shtml

_ You will find additional introductory materials on
b s G157 The ESRI website “GIS.com”

What can you dg
with GIS?
Get answers wi ith GIS

Demo: What is GIS?

http:/ /www.gis.com/index.html

GIS References
Glossaries WatCh the DEMOS
Directories On the same website, watch the demos.
Periodicals
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