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HPGG AGENDA

« The City University of New York (CUNY)
« The CUNY High Performance Computing Center

* Designing for Urban Resiliency and Sustainability in an
Era of Climate Change (Examples)
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“Pcc CUNY — The Beginning

* The “Free Academy” - City College of
New York - 1847
— Tuition-free
— Based solely on merit
— Economically disadvantaged and
those precluded from attending the

leading universities because of
ethnicity or gender.

* Hunter College - 1870

— Tuition-free teacher-training school,
based solely on merit, for young
women.

— Incorporated an elementary and
high school for gifted children.
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CUNY - Today

» Senior Colleges (12)

(1847) City College
(1870) Hunter College
(1919) Baruch College
(1930) Brooklyn College
(1937) Queens College

(1946) New York City College of
Technology

(1955) College of Staten Island

(1964) John Jay College of Criminal
Justice

(1966) York College
(1968) Lehman College
(1970) Medgar Evers College

(2005) William E. Macaulay Honors
College

Community Colleges (7)

(1957) Bronx Community College

(1958) Queensborough Community
College

(1963) Borough of Manhattan Community
College

(1963) Kingsborough Community College
(1968) LaGuardia Community College
(1970) Hostos Community College
(2013) Guttman Community College

Graduate and Professional Schools (6)

(1961) CUNY Graduate Center

(1973) Sophie Davis School of Biomedical
Education

(1983) School of Law

(2006) Graduate School of Journalism
(2006) School of Professional Studies
(2008) School of Public Health
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“Pcﬂ CUNY - Today

Enrollment

— 269,000 students in degree programs
— 247,000 students in non-degree programs
— 170 different languages spoken

Tuition
—  About $6,000 per year
—  Approx 60% of students pay no tuition

Gender
—  61% female
—  39% male

Ethnicity
—  0.2% American Indian/Native Alaskan
—  15.8% Asian/Pacific Islander
—  27.1% Afro-American
—  25.7% Hispanic
- 31.2% White
68% attended New York City public high

schools
42% first time college students
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CUNY - Alumni

12 Nobel prize winners

— 11 were first in their family to go
to college

2 Fields Medal winners
Many Pulitzer Prize Winners

Dr. Jonas Salk, Polio
Vaccine

According to Standard and
Poor, more CEQO’s than any
other US University

Andy Grove, co-founder and
former CEOQ, Intel Corp.

Robert Kahn, Co-developer
of TCP/IP

C. Wang, Computer
Associates

B. Chizen, Adobe
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HPGG Computing Facility — 2014

~
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2,300 sq. ft. raised floor
500 KVA UPS

750 KVA diesel

120 tons AC
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l'ﬂ"llnpe New Facilities - 2018

* New 200,000 sq. ft. facility
in planning stages

« 10,000 sq. ft. of raised
floor

o Staff offices

e $10 million committed for
facility design

« Expected occupancy: 2018




HPCE  Existing Systems (Jan 2012)

System Cores | Chip Memory/ | Interconnect | Type of jobs
core (GB)
Bob 232 | Barcelona 2 1B Gaussian09
Andy 744 | Nehalem 3 DDR, QDR Up to 16 cores
Penzias 1,152 | SandyBridge 4 FDR Up to 128 cores
144 | Kepler K20 PCle gen3 GPU jobs
Salk 2,816 | Magny-Cours 2 Gemini Environmental
Science,
Molecular
dynamics
Karle 24 Westmere 4 /96 SMP Matlab,SAS
TBA

Bob — Robert Kahn, co-developer TCP/IP

Andy — Andy Grove, co-founder, Intel

Salk — Jonas Salk, developer of the polio vaccine

Karle — Jerome Karle, mathematician, chemist, Nobel Laureate
Penzias — Arno Penzias, physicist, Nobel Laureate
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A2 HPGC
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“Pcc HPC Environment

Local homes = 300 TB of total temporary scratch space

/scratch /scratch /scratch [scratch /scratch

LUSTRE NFS LUSTRE LUSTRE

Salk Andy

To be
announced
3 QTR 2014

| QDR Infiniband and 40G Ethernet

Gateway
(Chizen)

1 PB Global Storage 2 PB Remote Tgpe S_"°
Accessible from all login nodes EAEIAEAES Hierarchical

E | | | - storage,

/global/u user directories —— 1 backup

iRODS {global-project} filespace
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HPGO ADCIRC Benchmark

ADCIRC scaling on Penzias VS Salk
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ENVIRONMENT

- 1293 COMMENTS

U.S. Climate Has Already Changed, Study Finds, Citing Heat and Floods

By JUSTIN GILLIS MAY 6, 2014
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HPGG PlaNYC

, Ksop « Comprehensive planning
[MEWYC (- P document for NYC
 JUELR * Provide for 1 million more
inhabitants by 2030

NEW YORK . » A « Cut carbon footprint by 30%
b - PROGRESS by 2030
s e  New York panel on climate
change
«  Community by community
« 500 pages
» Also available in Chinese and
Japanese

* Annual progress reports
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The New York Solar Map

 To enable all owners of the one
million buildings in NYC to
assess the value of their solar
PV potential

 Reduce the strain on the NYC
electric grid during peak
periods, lower chances of
blackouts

« Reduce carbon footprint

« Create green jobs

Courtesy: S. Ahearn, Hunter College/CUNY

Fanancial Metrcs

i
.

WA Summary

A Annual electricity bill savings up to: $25,174.
~ ! You can install up to 111.34 kilowatts of solar here.
& ‘ Reduce your annual carbon emissions by up to 92,872 Ibs/yr.

il That's the same as planting 248 trees!

how this buildi

Note: estimates only, actual values may vary. Click here to learn
estimated.

-




“Pﬂc Solar Insolation Calculation

LiDAR mapping of the City, 30 cm
resolution

« Create a digital surface model (DSM) _
from the LiDAR data « Determine the area on each rooftop

suitable for solar panels

« Calculate solar incidence (MATLAB) Calculate cost/benefit
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M“Pcc Hydrokinetic Power Generation

« Typical hydrokinetic
turbine

— 5to 10 meter
diameter

— 50 KW/turbine

— Usually installed in
estuaries

— Verdant Power, New
York’s East River




Hydrokinetic Power Generation

Predict locations where tidal
flows in estuaries along the
New Jersey coast are
conducive for electric power
generation

— Funded by Bureau of Research,
New Jersey Department of
Transportation

Finite Volume Coastal
Ocean Model

Typical runs of 1,024 cores
— 2.6 days/run
— Linear scaling

Bathemetry (m)

0
-20
40
-60
-80

Power density (W/m?)

0 100 200 300 400 500

Courtesy: H. Tang, CCNY/CUNY
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“Pcc Hydrokinetic Power Generation
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Fig. 14. Top sites with regard to average power density. (a) P > 250 W/m?, (b) P > 500 W/m? and (c) P > 1000 W/m>2.

Courtesy: H. Tang, CCNY/CUNY
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HPGE u WRF

— - « Weather prediction model to

o Sttt T provide weather forecasting

T Urtan cutar aper for densely populated urban

PRI ron Besviy ioger l areas at a fine-scale (1 km)
1 ey o « Based on WRF

* Building energy
parametrization model
* Building energy model

rural Sastnrtuan __.-"'A. - ! subrurban

" b) Local scale

BEP+BEM

Courtesy: J. Gonzalez & M. Arend, CCNY/CUNY
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A2 HPGG 4 WRF

Model Set-up

*  Three two-way nested domains with a grid spacing of 9, 3
and 1 km are defined. Initial and boundary conditions from
North American Regional Reanalysis (resolution: 32 km).
NCEP/MMAB data at 0.5 degree will update the sea surface

44°N

temperature every 24-h. N
*  Vertical resolution of 51 terrain following sigma levels
(33 levels in the lowest 1.5 km, first level ~10m). an

+  PBL Parameterization: Bougeault and Lacarréere (BouLac).

+ Radiation Schemes: RRTM long term radiation and Dudhia .,
short term radiation.

*  Cumulus Scheme: Kain Fritsch

*  Microphysics: WMD6

* Urban classes were derived from the National Land Cover
Data (NLCD).

. Urban canopy parameters from National Urban Database Model Domains
and Access Portal Tool (NUDAPT) are assimilated in WRF on
a GRIDDED basis.

40°N

77°W 76°W 75°W 74°W 73°W 72°W 71°W
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a)
b)
c)

Hyper spectral radiometer
Sodar to 300 m
Radar Wind Proifiler to 2 km

d) Backscatter aerosol Lidar
e) Building top Met Tower
f) Sodar to 400 m
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“Pcc u WRF vs NYCMetNet observations

.....

E— TP

33 .34 35 36 37 38 39 40 41 4

Surface temperature distribution (left) and differences between modeling and
observation (right) at 1500 LST July 6" during the heat wave event that took
place July 5-7t 2010 in NYC Metro Area. The small errors between model
and observations in mid and downtown areas represent a significant
improvement over existing modeling capabilities.

High Performance Computing Center
24 The City University of New York

www.csi.cuny.edu/cunyhpc




+LHPGO u WRF

000 uWRF Model Recap "

‘< >> E 7| | 8| [evey 0 o .alr.ccny.cuny.edu/ws/wrfn/anirmasrerS.wrfmernet.php7cloud=ani1/2014&case=20140416&chann0:wind&submi(3=5elea_Data_Type G

The Optical Remote Sensing Laboratory of The City College of New York
N ‘ CMQtNQt 138th St. & Convent Ave., New York, NY 10031

Current Server Time: 6:07:46 PM (EST); 11:07:46 PM (UTC) MetNet version 1.8.2

INVCH.!N.! » uWRF Model Prediction Recap » 04/16/2014 ‘Wind Barb Definitions » About uWRF Model » I

WIND REPLAY

This animation plot shows the hourly wind speeds [shaded
(mil/h)] and wind directions (barbs) (3-meters above ground)
as predicted by uWRF for the 1-km grid of the domain in NYC.
Predictive analysis is performed daily by the model, yielding
scenarios up to 72 hours in advance. Users may capture the
image for every hour by pausing the animation, then right
clicking on the image and then saving by selecting "save as".

04/16/2014 08:00 UTC, or 04/16/2014 04:00 EDT 9/24 images

[‘stower | [Hnininuinii]
[ Select New_Date | [ wind ¢ [select Data_Type |

Wind S% %mEh!
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Population statistics:

New York City 8,330,000

Brooklyn & Queens 4,740,000

Long Island (including Brooklyn and Queens) 7,570,000
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PlaNYC

[JEINYC

NEW YORK

A STRONGER,
MORE RESILIENT
NEW YORK

Uplan\7)

PROGRESS
REPORT 2014

GREATER
A STRONGER, MORE ENT NEW YORK

“ ClimateRisk =
. Information 2013 .~

I Observations, Climate Change ; = A
[ Projections, and Maps

JUNE 2013

What could happen in the future?

Understanding the Risk: Prior to Sandy, FEMA’s maps had

not been updated since 1983 and understated the risk in
many areas

o Approximately 1/2 of all impacted residential units were outside
100-year floodplain

e More than 1/2 of all impacted buildings were outside 100-year
floodplain

FEMA Effective 100-Year Flood Plain and Sandy Comparision Map

I FEMA Effective Flood 100-Year Flood Plain (1083
I Sandy Iundianon (2012

Source: FEMA and SIRR
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lﬁ" “Pc Hydrodynamic Mapping

» Prepared for PlaNYC-SIRR by
Stevens Inst of Tech

» Factors sea level rise (SLR)
into Flood Maps (2050/2080)

« Used ADCIRC/SWAN, FEMA
R2 maps, FEMA procedures,
but includes SLR

 Chart
— Blue = 100y flood, present

— Red = 100y flood for 2080
with 90t percentile SLR
scenario

Courtesy: Orton, Vinogradov, Georgas, Blmﬂs . Of Te




H’“Pcc AnaIyS|s of quick dune repairs on Staten Island

« LL: Showing
areas of
flooding

 UR: Hindcast
with quick
dune fix
except area
adjacent to
Federal
property

4.25 -74.2 -74.15 -74.1

 LR: Sandy
hindcast with
full dune
restoration

40.5

-74.25 -74.2 -74.15 -74.1 -74.05

Courtesy: Dzedzits, Kress, Benimoff, CSI/CUNY
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40.4

Stevens: Orton, Vinogradov, Georgas, Blumberg: Stevensinst. Of Tech®
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Evaluate the potential benefit of
oyster bed reefs on wave height
reduction

UL — No reefs

UR — With reefs

LR — Estimate of wave height
reduction
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HPGG Thank you
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