Extreme Precipitation Analysis over New York Metropolitan Area

Raphia Ngoutane1.2, Ali Hamidiz3, Ali Zahraei23, Dr. Reza Khanbilvarg

iINew Visions Charter High School for the Humanities, 2CUNY CREST, 3City College ofgid W] % “"REST T?Ei\?ltyYCOlilege
SCIENCE & TECHNOLOGY TO SUSTAIN THE EARTH 0 eW Or

AB STR ACT This is an image of radar and how radar C) BIRCH HILL Preclplation(mm/he)  Precipiation (mm/hr) -
works. Then we used “NOAA Weather and Climate ~ans aaa o757 —
Our research project concentrates on the Toolkit softwarg tq _read the _radar data. For I o o
. : : : i ~ [ each of those significant stations, that max : AT 4075357 8 e~ =
investigation of rainfall patterns within o : : L - I - o >
: : rainfall date is selected and the precipitation - R oocvor /12 e =
the New York Metropolitan area. In this — map is generated By ™ LF N, =l - &
regard, the rain gauge data from the [l . i = s || = :
Nationa]. C].j.matj.c Data Center (NCDC) j.S someRz(f’xg;::f;:t:c::,i::::z‘i’;;;ﬁ%\ R E S U LTS NEW YORK l::EhJTF:.E_ﬂ?EﬁEEIBE: BELWEDERE TOWER MY US EEEE ggi gigz; — i gfizg; :
. and return to the radar to be measured t " 2.50 (12) 1991 ——— = 1991 ~
employed to examine extreme and : 15 1099 == : o 2
average precipitation of 1.:1r.1e stl.ldy.are.a as A) BRIDGEWATER, MA E% e 0 —— 7
well as generate probability distributions STU DY AREA T e 5 o —_ e ——
5 . on o BIRGH HILL DAM A UG : e (f) ;gg? T iggi _—
of max/gverage ramfgll intensities. Upon The New York St — —
calculation and figuring out the average Metropolitan el i s s ——
precipitation, we will create a graph, Area was NODENCP: /21 P . . fall for the Brid .
; 1 MAY: 1,10 IN Precipiation (mm/hr) Precipiation (mm/hr) . e maleum 1"8.11’1 a OI' e I'l gewa el"
which will help find the pattern of our selected as the S -588888ES ST station is around 50 to 350 mm,with an

data. This is important because we can average rainfall of 4 to 8 mm per hour.

1 ——— >
. Stlldy area Wh].Ch Legend: IN [Category) 19510 —— § R g
use the graph to predict future data is approximately sa0 19 -— . ——a o B. The maximum rainfall for the Central Park
precipitation within the region. The point — 30 000 Km? and 20 (13 1960 e > T— 2 station is around 50 to 150 mm, with an
precipitation data from rain gauges will c 01’11promis os of a 2 = 7 o —a = average rainfall of 4 to 10 mm per hour.
be compared with radar data at the same . 035 t) 1009 == T —— 2 C. The maximum rainfall for the Birch Hill Dam
locations and time population of Gt s = o - % station is around 50 to 250 mm, with an
I NTROD U CTI 0 N 23,4:84:,252 ggg Ei% ® o1 — % T e —— 3 average rainfall of 5 to 6 mm per hour.
ot % _— c oy — s D. The maximum rainfall for Allentown station
0.00 (1 , — ; Log3 — g . .
Every single year there is at least one oo — 3 -— 2 15 sxome. 30 ip Xol mimm, wits EE EIwEEE
. infall £ oy th vy —_ S . S rainfall of 3 to 8 mm per hour.
EXLICIIE : ralila evell Wl . © M ETHODS 2002 == 2002 ST i E. The maximum rainfall for the JFK Station is
MetrOpO].].tan Area. ACCOleHg tO the L iz(l)z iz?z around 25 to 250 mm, with an average
Global Change website, the Northeast recipiation (mm/i recitetion (mm/i) rainfall of 2 to 7 mm per hour.
region of the U.S. which includes most of _ . SEEEEEEEE IR
th(geI Metropolitan Area has a heavy LSBTl WV Aelie)fcrel Sl e el Lafe S le AL 1 = = -—— 3 D) ALLENTOWN LEHIGH VALLEY CONCLU I N
o rainfall data through the National Climatic T— g —— 3 A
pree ereaiChangs infiptlebnPresibiad Data Center. Data were collected within the -— ¢ = > <o e on o - All five sta ars of
_ C = = . — = e data, however most of them are missing a
designated latitude of 39 N to 43 N and -— z — 2l o | A couple of other years.
- Iongltl.JdE of e 68\.N resiiling e o — ] -— % END: 04/25/2015 20:00 . For all five stations, the maximum rainfall
selection of about : stations. 5 175 — 3 . 5 =" rali ey — fluctuates and there seem to be no consistent
v o = - o — % e s vl curm e pattern,
1990 ———_ i 1990 e c & . Looking at both the maximum and average
We went on to select data that has records - % - 2 1o (0 rainfall graphs of all five stations, it shows
from 1948 to 2013. Once the data ordered 1999 —— - ] oo (© that the precipitation varies. As a result,
- were collected, we downloaded it from our e — o ——— o0 (0 future rainfall events will also be fluctuate.
= B . email and transferred it to Microsoft Excel. e .. Comparing rain gauge records with radar
© 09 1019 02 303 a0 data shows that the storm has moved from
the stations that we are looking at. It may be

After transferring it to Excel, we made sure
to check that all the stations were in place

recipition (] precipistion (mmi) because of a difference in time zone (EDT &

o 88 8 B8 B8 | oousomume GMT). However, we have storms in the areas
05/08/2015 07158125 CHT = close to the stations with the value close to
the rain gauge records, which can be

considered as the validation of those records.

LAT: 40,/51/54 N 1951

e 1854
MODIIE,.-"\.I'CP: AS21 1957

. I observed that the rainfall measurements

from our radar data were slightly less than

the rainfall measurements from our rain

gauge data.

REFERENCES

The results of the heavy precipitation can
be seen through extreme rainfall events

suplr}f ?IS:t}I;IL::rIilcf?ng.Irel?e 1,? 201 1£hhe7ag such as “New York Central Park Observation
falila at 1€ Inghanton wi : Towers”. Then we created a separate Excel

inches of rain on September 8, 2011 [2], file in order to separate the years and the
as well as Hurricane Sandy which left date, so that the file would run smoothly

part of the Metropolitan region with with the Matlab cod‘ated.

MEXRAD LEVEL-IIL

uol11e1S d A3||eA YSiya] umolus||y ||ejuley Xel

MAK: 0.50 IN 1960
END: 05/08/2013 08:00

uonels
SN Vd A9||eA y31ya] umolua||y ||ejuley a8elsany

“n—ds 0
: OBS BELWEDERE TOWER NY' LIS 1975

SIEAA

ey
O
=]
-

SIEaA

flooding, power outages and deep

recovering. For our project, we collected

data through the National Climatic Data After creating the file, we used a Matlab o == 0 1 2014 alobalch
Center website. We used rain gauge code in order to develop annual means and 2008 [1]1 nca .giobalclange.g
data, indicating the direct measurements maximums of each station from 1948 to = %] hink Jclimat
Of rainfa.].]., and radar d.a.ta. WhiCh 2013. Precipiation (mm/hr) Precipiation (mm/hr) d ) Ith Iénstgg?ggree%%r?%‘gtﬁelma
indicates measurements and sends NN o E) JFK, NY location of the main
waves. In addition, we used weather ooy —— 2 — : station’s radar
radapraioVIRGE A PANVOIRE Used [l Jpon receiving our mean and maximum from = 2y == Acknowle dgement
to le =55 ‘ te its sillels, e Eneke TYE Sigviieeius Stk 106 = s £ -—— o, Lo | - This research was supported by NOAA CREST
motion which had 20 or more years of data. Then we o — g 2 1972 53 L and funded by The Pinkerton Foundation.
transferred the results to Excel a.nd P ———p 2 g 157 2 p o - I’d like to thank my mentor Ali Hamidi for
eventually created a bar graph representing iy =0 R ————— = 2 ke always be there when I had questions and
“both maximum and average rainfaif. = 2 8 - 2 2 2 taking his time to make sure I understood
Radar (Radio Detection And Ranging) Site Name Latitude  Longitude i — 5 % —_— 5 3 120 (0 ;/lvhlai.:ever I was doing. As zvell, thliq ZahraeLl fotr
. . : : Lo0y —— Q 1999 — ~ S elping our group every step o e way. Las
emits beams (pU1seS) of microwave Birch Hill Dam 4263333 -72.116/ e = i 2000 —r, ? o0 (3 butplrloiJ leastg Dr Emikgy Dr I‘?Shakila ansci Dr
= 0 2005 2005 — 0.20 (4) ) . ) 5 5 5
energy from a transmitter into the |FK 40.65 -73.7833 —— 2008 =—=——"— o (& Khanbilvardi for making sure that my peers
atmosphere. When these beams collide Bridoewater 42.63333 -72.1167 — — Tand I hac} a wonder£uA1 timehthis summer.
. . . l%%:ﬂt!@a ceanic and Atmospheric Administration -
with objects in the atmosphere some of Central Park 40.78333 -73.9667 S Reniie Sersing Seiemes sl Tedhmel eay ot
bounces back towards the Allentown Lehich Valle 40.65 -75.4333 NOAA-CREST). NOAA CREST - Cooperative Agreement No:

he energ

El \TION DE*)| ©
y v, 3¢ <! erPrasentations com


http://nca2014.globalchange.gov/report/our-changing-climate/heavy-downpours-increasing
http://nca2014.globalchange.gov/report/our-changing-climate/heavy-downpours-increasing
http://thinkprogress.org/climate/2011/09/09/315280/binghamton-ny-extreme-rainfall-event-unprecedented-in-recorded-history/
http://thinkprogress.org/climate/2011/09/09/315280/binghamton-ny-extreme-rainfall-event-unprecedented-in-recorded-history/

	Slide 1

