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The geospatial group for Spring 2014 will be working on an industry-funded grant
project that will focus on fusing different types of satellite data. Funding for the
project is by geospatial industry giants — PCI Geomatica, McDonald Detweiller
Associates (MDA), Environmental Systems Research Institute (ESRI) and Rapid Eye,
a Munich based company in Germany.
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Geospatial Project members (left to right) – BCC students Perry Kwarteng, Melissa Mitchell, Cristal Rodriguez, Andreina Espillat,
Modu Sene, Anthalia Camacho, Tania Marte with faculty mentor Dr. Sunil Bhaskaran and (not photographed) Celeste Barrer,
Sutanya Waul

IEEE-International Geosciences Remote Sensing Symposium – Toronto, Canada
The next IEEE-IGARSS will be held in Toronto. Dr. Sunil Bhaskaran from the Chemistry
department has been invited to serve on the Technical Committee of IEEE-IGARSS.
Geospatial Lab
Space for housing the proposed Geospatial Lab and Center is finalized. The new
location will be Meister Hall, Room 330. The proposed BCC-NOAACREST Geospatial
center is scheduled to be operational by Fall 2014.

GEOSPATIAL FACULTY AND STUDENT PROJECTS
Characterizing Environmental Factors and Thermal Variations for Climate Health
Impacts in Respect to Urban Heat Island in Manhattan, New York
Maryam Karimi, Dr. Brian Vant-Hull, Dr. Reza Khanbilvardi and Dr. Rouzbeh Nazari
The impact of climate and heat on human health has been the subject of many studies.
During extreme weather, mortality increases in urban areas. Accurate monitoring of
near surface temperature and relative humidity is important for a wide variety of
applications related to human health diseases and asthma. While the causes of the UHI
are generally well understood (landsberg, 1981; Oke, 1987), it is often difficult to
quantify the magnitude and spatial variation of the effect due to the lack of
standardized long-term meteorological observations in urban areas and the sparse
network of monitoring stations (Knight, et al, 2010). The urban heat island of a city can
be subdivided into physically defined neighborhoods that can respond differently to a
large scale environmental forcing. The urban classification would account for the

roughness parameters and surface
fluxes and reflect large-scale
influences with proximity to large body
of water or vegetation. The buildings'
height and density, fraction of
vegetation, and albedo will be taken
into account (Pena, 2009). Based on
these parameters, the weather model
forecasts will exhibit local biases. In
our work field campaigns with mobile
measurements for temperature and
relative humidity have been employed
t, o find biases at the street level in
Manhattan with the plan to extend the
results to the urban northeast focusing
on New York City, Boston and
Philadelphia. The main goal of the
project is to develop a neighborhoodbased temperature and air quality
predictions using large-scale
measurements with downscaling
techniques for climate projections,
and to anticipate climate adaption and
mitigation at the neighborhood scale,
preparing the health community for
climate related outbreaks.

A GIS Exploration into Using
Bioremediation for the abatement of
West Nile Virus (WNV) Mosquito
Vectors —A Repopulation of Bats

into High-Risk Avian Habitats in
New York City Prof. Robert Lupo
Background: West Nile Virus (WNV) is
an arthropod-vector (mosquito)
transmitted viral disease that uses
birds as the main host. Since its arrival
to New York State in 1999, punctuated
by the appearance of an unusual
cluster of encephalitis in Queens
County, the virus has spread
throughout the lower 48 states.
Fortunately, humans are a dead-end
host meaning that the virus cannot be
transferred to another mosquito or to a
human by contact. Many studies have
tried to predict outbreak clusters using
spatial and temporal analyses — Local
Moran’s I for example — dependent
on any demographic, land use
topology or weather parameters (to
name a few) that seem to work
statistically. This study relies on basic
spatio-temporal empirical data
collected for six years and attempts to
interpret the WNV patterns from the
perspective of host-vector interaction
as part of the local ecology.
Results: Attempts to reduce the
spread of WNV by the New York City
Department of Health (NYCDOH) by
spraying does not on the surface seem

effective or logical. Areas with endemic
WNV (Richmond County) return each
year with high levels. Some areas are
not sprayed at all. This empirical study
found many similar patterns to other
research clustering. However, the
added attempt to weight for persistence
and linearity produced different highrisk areas.
Conclusion: The remediation of high-risk
WNV areas has not been consistent
using sprays. The long-term damage to
the environment and future risk of
producing resistant mosquito strains
leaves open a chance to try
bioremediation by repatriation of
indigenous predators that can now
thrive in a greener urban environment.
Several high-risk areas are suitable for
bat colonies – in proximity to WNV hosts
- and would be a start in determining
their effectiveness in reducing the
mosquito vectors.
Rapid Eye and Radarsat — 2 Data
Fusion Project
Profs Sunil Bhaskaran, John Molina,
Therese Soosairaj. Sheldon Skaggs,
Nicolas Anuku, Dicken St Hillaire and
Semi Segni. Students - Leroy Brown,
Jessica Suriel, Enid Gotay, Cristal
Rodriguez and Anthony Lopez.
Abstract: Critical decisions related to
urban planning, real estate,
transportation planning and natural
resources management hinge on
accurate land cover and land use
models. Optical multispectral data such
as Rapid Eye and RADARSAT-2 can
provide vital information about the land
cover and land use. Data fusion
techniques have resulted in new data
that can be analyzed for target
detection and feature extraction. By
combining per-pixel and object-oriented
techniques, innovative classification
methods can be developed for mapping
land cover changes over a period of
time. The proposed project aims to
develop innovative classification
algorithms using fused optical and radar
data across over New York City.

Methods Flowchart:

Potential Candidate Locations:

Project goals and objectives: The
science goal of the project will be to
develop innovative land cover and land
use model over New York City using
both traditional and emerging object
oriented techniques.
Specific objectives are to develop:
• Innovative data fusion methods using
optical Rapid Eye and RADARSAT-2 CBand datasets at different spatial
resolutions (3mx3m, 10mx10m and
30mx30m)
• Innovative techniques to classify fused
data by using both per-pixel and object
based methods
• User-friendly land cover and land use
model for different sectors of the
Industry.

Companies such as Twitter use 100%
OSS. Ticket Master, Office Depot and
E*Trade rely heavily on OSS3, 4. Still,
the concept of ‘free’ has many
proprietary software vendors such as
Microsoft 5 openly hostile to OSS.

DEVELOPMENT OF A
PETROLEUM GIS
DATABASE FOR THE
MINISTRY OF NATURAL
RESOURCES, ONTARIO,
CANADA By Prof. Rajib Moral
An automated GIS database application
was developed for the use by the
Ministry of Natural Resources to control,
monitor, investigate and regulate location
for the production of oil and natural gas
wells, the underground storage of
hydrocarbons in geological formations
and the mining of salt by the solution
mining method. This GIS application
focused on dividing land into tracts
based on the standard township lot and
concession survey fabric of southern
Ontario. Wells may only be drilled in
pooled spacing units constructed from
these tracts. These tracts are also used
as building blocks for the construction of
spacing orders, unit areas and
designated gas storage areas. These
entities are in turn used in the approval of
new well licenses as well as ensuring
that industry standards and regulations
are met.
A GIS database application was
developed to create a user friendly GUI,
which creates a variety of shapefile for
“Petroleum tract,” “Spacing Order,”
“Spacing Area,” “Designated Storage
Area.” The database GUI was created in
ArcGIS VB editor using Arc Objects and
ADO technology. The “Petroleum Tracts”
was created in ArcView using Avenue
script. The rest of the shapefiles was
created in ArcGIS. The application GUI
could interface between ArcView and
ArcGIS as well. The user could create
shapefile, perform map and database
query, add attribute data for new and
existing petroleum drilling welsl, create
an HTML report based on selected map
attributes and update existing and new
drilling well’s database with a click of a
button. The application would produce
shapefiles by dissecting polygons,
buffering polygons, merging layers and
point shapefile based on user input.

Figure 1: Pull-down menu for the Petroleum GIS
Application that would allow the user to create
variety of shapefiles

Figure 2: Track attribute data input, that will store
data for particular track

Figure 3: Group of Spacing Units
The GIS database application would facilitate the
user (private contractor and ministry personnel) to
investigate, update and query existing and new
petroleum drilling wells attribute data including
drilling well location, age, and usage history
across the province of Ontario. The database
application could be used on any township lot and
concession survey fabric of Ontario.

This project was prepared for:
Ministry of Natural Resources
Arthur Castillo, Spatial Data Specialist
Petroleum Resources Centre
Ministry of Natural Resources
659 Exeter Road, London,
Ontario N6E 1L3

AN INTRODUCTION TO
OPEN SOURCE
GEOGRAPHIC
INFORMATION SYSTEM
SOFTWARE (Prof. Robert Lupo)
What is Open Source?
The term “Open Source” has become
familiar to most internet savvy
individuals. Credited to being first used
in 1998, it was meant to distinguish the
Open Source Initiative1 (OSI) from
‘freeware.’ Think of freeware as a
program that can be used without
payment to the owner, e.g. your
browser, Acrobat Reader and free
email accounts. The OSI focuses on
source code. This is a main advantage
for Open Source Software (OSS). The
user of the software has access to the
original high-level code. This allows the
user to understand the logic and
processes of the program, check for
and correct defects and make
modifications either as an individual or
part of the Open Source Community
(OSC). This allows rapid upgrading
and bug fixing – simply pass the code
changes back through the compiler to
produce a corrected version. In
addition, OSS is carefully licensed to
guarantee it is cost-free and
accessible to everyone.
Which is a better solution –
proprietary options or Open Source?
The main proprietary GIS vendor for
BCC is the Environmental Systems
Research Institute, Inc2 (ESRI). ESRI
supplies immense resources via
internet and free one-year licenses to
students. As a dominant international
GIS force, ESRI encourages
interactions and hybrid solutions with
open source tools. Indeed, no one
software platform or application can
completely service every client project.
Usually, it is a hybrid of proprietary and
OSS tools that provide the best results.

OSGIS & Student Projects:
A robust and recommended OSGIS is
the Quantum GIS6 (QGIS) platform that
supports many functions and plugins.
GRASS (Geographic Resources
Analysis Support System) is an
advanced set of tools used in academia
and commercial settings, including
environmental consulting and
governmental projects7. This QGIS may
be implemented on PC/Mac/Linux
platforms with the flexibility to read and
interpret numerous data types, many of
which are freely downloadable.
Students use GIS to create and design
quantitative and qualitative models
relevant to their academic fields. For
example, they may assess the health
risks of their neighborhood (brownareas), analyze crime (stop-frisk),
examine environmental policy (waste
treatment plants) or map the biodiversity
of the local urban ecology. GIS
reinforces mathematical and reasoning
skills through visualization of data in
unique ways. Students may now freely
experience local and global issues
using web-centered geospatial science.
References
1. Open Source History:
http://opensource.org/history
2. ESRI History: http://www.esri.com/aboutesri/history/history-more
3 . Role of Open Source in Companies:
http://www.businessweek.com/stories/200812-01/
4. MYSQL Open Source users:
http://www.mysql.com/customers/
5. Microsoft vs Open Source:
http://www.theregister.co.uk/2013/01/03/craig
_mundie_steps_aside/
6. Quantum GIS home: http://www.qgis.org/
7. GRASS Home: http://grass.osgeo.org/

GRANTS ACTIVITY
National Science Foundation –Advanced
Technological Education: Pathways to
Geospatial Education and Careers. PIs - Sunil
Bhaskaran, Ratan Dhar, Neal Phillip and
Meleties Panayiotis (Status – Pending).
CUNY Diversity Development Project Fund:
Exposing diverse communities to emerging
national priority technologies. Status – (Not
funded).
Junior Research Fellowship Award: Object
based and per-pixel methods to extract
terrestrial features and land cover mapping
from multi-sensor satellite data. PI - Dr.
Bhaskaran (Status – Pending).
Presidential Grant Award: Improving success
rates in remedial courses by innovative
contextual, e-learning (Kahn Academy) and
multidisciplinary approaches. PIs Drs. Sunil
Bhaskaran, Therese Soosairaj, Shelley Fang

and Kateh Esmaeli (Status – Not funded).
Environmental Protection Agency: Fostering
Environmental Awareness
by Innovative Education Projects and
Outreach Activities. Drs. Bhaskaran, Ratan
Dhar, Neal Phillip, and Mr. Eugene Adams.
(Status – Pending).
National Summer Transport Institute:
Fostering awareness and exposure to the
U.S.Transportation Industry and Careers.
PIs – Drs. Sunil Bhaskaran and Neal Phillip.

(Above) Prof. Milap Puniya delivering a talk on Urbanization in India to students and faculty

Drs. Sunil Bhaskaran, Bisun Datt, Semi
Segni, Laurie Chisholm, Bruce Forster,
Atiqur Rahman and Javed Mallick

NSF STEM Discovery Research Grant
Proposal - “Increasing STEM Competencies
and Outcomes in Pre K- 12 Grades Through
Innovative Pedagogical and Learning
Practices Centered Around Energy and
Sustainability”

NATIONAL
COLLABORATIONS:
Department of Math and Computer
Science, University of Missouri and
University of Nebraska Lincoln:
Project members: Faculty – Profs.
Sunil Bhaskaran, Sanjiv Bhatia and
Ashok Samal and Students – George
Walter Gerules, Sharmila Mukherjee
(University of Missouri); Leroy Brown
(York College) and from BCC Sutanya Waul, Modu Sene and Melissa
Mitchell.
Dr. Sunil Bhaskaran is collaborating
with Profs. Sanjiv Bhatia and Ashok
Samal from Missouri and Nebraska
Lincoln universities respectively. The
collaboration features two research
projects a) Data fusion of Multispectral
and Radarsat-2 products and b)
Integration of airborne hyperspectral
and multispectral datasets.

INTERNATIONAL
COLLABORATIONS:
Visit by Professor from Jawaharlal
Nehru University (JNU) and PostDoctoral Scholar Yale University:
Prof. Milap Puniya from JNU visited
BCC and delivered a talk on
Urbanization and its Impacts. Prof.
Puniya is here to foster collaborations
between JNU and BCC. The President
of BCC, Dr. Carole M. Berotte Joseph,
had visited JNU in 2012. The President
hosted a luncheon meeting for Prof.
Puniya.

A data fusion model using hyperspectral
and multispectral datasets will be
developed to create a high resolution
land use model over the city of Sydney,
Australia. A detailed description of the
methods employed and the potential
applications of this dataset will be
presented in a peer-reviewed journal.
The outcomes of the research will also
be used in submitting international grant
proposals.

(Left) Prof. Milap Puniya with the President Dr.
Berotte Joseph, SVP Mary Coleman, Provost Dr.
Claudia Schrader, VP Brewer, Dr. Sunil
Bhaskaran and members of the President’s
Executive Cabinet at a luncheon hosted by the
President.

Rockefeller Foundation 100 Resilient
Cities Grant Proposal between
Townsville, Australia, Bronx
Community College and Port Moresby,
Papua, New Guinea: BCC submitted a
grant proposal in collaboration with
the City of Townsville, Australia, and
Port Moresby, Papua New Guinea to
the Rockefeller Foundation 100
Resilient Cities Challenge Award. The
challenge award focuses on building
resilience, which strengthens cities’
ability to bounce back from, inevitable
shocks and stresses that they will
undoubtedly face whether due to
extreme weather resulting from climate
change, seismic events or terrorism.
The focus of the grant is for the cities
to hire a Chief Resilience Officer
(CRO), create a resilience strategy
and provide access to tools, technical
support and resources for
implementation, including access to
innovative financing for infrastructure
development. BCC and Townsville,
Australia have particularly strong ties
through visits by the mayor of
Townsville and her sustainability team
to BCC in November 2012 and a visit
by a BCC sustainability team of Drs.
Sunil Bhaskaran, Aaron Socha and
Neal Phillip back in July 2013.

Invitation by Universidad Del Sagrado
Corazon University to Dr. Sunil
Bhaskaran: Dr. Sunil Bhaskaran has
been invited to address a seminar to
faculty and reward students from the
Natural Sciences department
Universidad Del Sagrado Corazon
University in San Juan Puerto Rico on
the 25th April, 2014. Dr. Bhaskaran’s talk
and visit are sponsored by the Stemmed
program (PI Prof. Antonio Vantaggiato).
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