The City College

of New York ANALYSIS OF THE CORRELATION COEFFICIENT BETWEEN | . ""F_"""f':“EE‘T
~SILOMETER (BACKSCATTER) & TEOM (PM, .) MEASUREMENTS TO

CUNY " CREST ACCESSTHEVERTICALDENSITYORAXEROSOLS

BEIENLE & TESHRELEGT § TH BUalaii THE BESRTH 1Benjamin N. Cardozo High School, 2City College Academy of the Arts, 3 Grove School of Engineering, City College of
New York, 4 CUNY CREST* *City University of New York- Cooperative Remote Sensing Science and

*Backscatter: km! sr!

Data & Analysis PM, . : pig/m?

Introduction

-Particulate matter 2.5 (PM, ) : Vertical Profile of Comparison of Correlation between Correlation
‘Tiny pieces of solid matter suspended in . I%z:alclégciatterlng Signal Backscattering and Backscattering and PM, . Coefficient in
atm OSphere as aerOSOI pa rt|C|eS; Ceilometer on 20110619 i Ceilometer EMMI 2011 06 19 Correlation Coefﬂmengla(t@ters helght 2011-06-19 Rellaltlanfﬂta fcl’l&lght
. . " o . : i 20 8ge 0.02 UUUOOOOOO
‘Anthropogenic aerosols have significantly === =—_— E e o 10m,scaled 2 ° _ | |
e = == ©o ©  100m,scaled © 0.018} o © T T A e
effected human health; = Sasf Leter 200mscaled| g 5% z 08 T |
i 5 e — 2 63 + PM25 3 0.0161 g °
*Causes =3% of cardiopulmonary related deaths g e — S .8 T & o0 o e e
0 . . % e —— = 2 10t 888 880@ * 80014_ o § ©
and =5% of respiratory cancer mortalities; = S . 008 5 o o 2 oabo © _
‘Affects climate by changing the amount of A 2 5 o . S 0012 -
n n L} D * * * $ * * g | Q)O t O 2 """""""'"""""""""""""""""""E' """"""""" Q'Qoéé'é"dg'Q'O'O'O'a"_
solar absorption and light scattering; g . g 00ty oo S .
- - - < O ' ' ' ' ° 1 1 1 i : i
-Air quality forecast models require a good R 0.008, 5 0 15 20 %200 400 600 800
= = = = = Local time (hr) ’ PM Height
understanding of the vertical distribution of poalime (i I - e o ‘m) I
- - ap g = High concentration of particles : e similar peaks and curves of the = 0. e correlation coefficient is
aerosols at various h3|ght5 within the _at the 0-5 hour, near the surface backscattering and PM, . data show the Strong Positive Correlation (r>0.7) strongly positive from the heights 0-
-at the 15-20 hour, at 1-2 km direct correlation between them. 300 meters, but decreases
atmos_phere. _ _ 2011-06-26 significantly at greater heights.
-I n thls resea rChi we Wwi II Seek to ﬁ nd the -Ceilom-eter 0110826 <, Cellometer and TEOM 2011 06 26 Correlation Coeff|c|ent at 10 meters he|ght 2011-06-26 Correlation Coefficient for 2011-06-26
correlation coefficient between the two data e — oozs s EOTTTTT T om.scaled 0.02 i |
= = e :_ E_é— c 660 8 O 8 O o =2 oooOOOOOO
sets to test the relationship between = I ] : 100m,scaled = 0018l i &
—_— == — : 2 15t 8 200m,scaled | = °g o o© D O 5] S S R D
e 5 5.6+ PM25 S 7 5 °
Matenals . ;:;_i_::;g s | - e -k I O . : -
: F ———m 2 10+, S S O s
E = o F ko °
faonciorco”lhieight. 2 T L .| EOO14 - 5
Model: Vaisala CL31 2 5 L. et e 2 . £ © LI AR A S 2000
0.005 < * . * 2 0.012} - %o o S
-Backscatter LIDAR (light detector & ranging) system o < ©
-Affordable, Reliable, Able to measure aerosol density at various | 0 < % 5 10 15 20 25 0.01; 4 6 8 0 12 T 200 200 500 800
helghts Local time (hr) Time (hr, EST) PM2.5 Helght (m)
High concentration of particles . The similar peaks and curves of the R =0.83 The corre!ation coefﬁcierrt IS
PV p——— _at the 0-5 hour, near the surface backscattering and PM, . data show the Strong Positive Correlation strongly positive from the heights 0-
BEAM- -at the 15-20 hour, at 1-2 km direct correlation between them. 200 meters, but decreases
TRANS. SPLITTER significantly at greater heights.
2011-06-27
BACKSC . Ceilometer on 20110627 0,055 S0 5 Cellometer and TEOM 2011 06-27 Correlation Coefﬂcnent at 10 meters height 2011 -06-27 Correlation Coefficient for 2011-06-27
= — — —— = = > 10m,scaled 5 o 003 — 1Ooooo
- —— —  —— f:;;:* G 25} © 100m,scaled | = o = SR
s — = — =g =% 200m,scaled = o o : g o8 T S
RECEIVER 4 - = ool + PM25 I Q- S o,
o — = ———=——_  —— ST = 8 8 o, S o © @ 0.6 oo e
= = _— —=a— Q 88,83 °e s O o
Source: Munkel et al, SRR ———— = — — ——= 2 15 5 5 ° . @ 0.02¢ o . z %, |
oots a laser thru the : DiSadvantages: E === === == | ) 5 °° * 5 ° 2 e R S
transmitter [] collimated by an Affected by humidity and 2 SN Sl w oal D 10; . .o © OOC? o 5 o000,
optical lens [] photons reflect VTected by nu ity @ = - - ooe L e o, g 0.015¢ Joog © S 02 A 9
off of atmospheric particles[] prelczlpltatlolnt 0o | 1 - | > 5 ¢ 7 + < @ | | |
receiver measures the -Incomplete overiap in lower o 0 | | |
= 1 1 1 1 0.01 ' ' ' ' 0 200 400 600 800
S S LTS % 5 10 15 20 ° < OO 5 10 15 20 0 S 10 15 20 Height (m)
Local time (hr) Time (hl’, EST) PM2-5 . o .
TEOM (Ta pe rEd E Iement OSC I I Iatl ng High concentration of particles : The similar peaks and curves of the R = 0.89 The corre!atlon coefﬁaerrt IS
Model: Rupprecht and&tashnlckﬁ a TEOM - at the 15-20 hour, at 1-2 km backscattering and PM, . data show the Strong Positive Correlation strongly positive from the heights 0-
ald nce) - at the 20-24 hour, below 1 km direct correlation between them. 350 meters, but decreases
Source: Thermo Electron i Mi hi technol
Corporation, 2006 . ICro Weighning tecnnology .
providing true mass ConCIUSIOn Refe rences
measurements
NOSUE [ SR / « The ceilometer and PM, . are strongly positively correlated (r > 1. Munkel, Christoph, Noora Eresmaa, Janne Rasanen, and Ari
| Fier Caridge 0.7) at the heights of 10 meters to 300 meters because the Karppinen. "Retrieval of Mixing Height and Dust Concentration with

Lidar Ceilometer." Spinger, 2006. Web;

atmosphere is most stable and least affected by weatherly

P ;_"ﬁ"‘r? /
' | Takes sample [] cyclone head

- : : 2. Thermo Electron Corporation. "TEOM® Series 1400a Ambient
. ingern filters for particles greater than factors which affect Instrument performance; oarticulate Monitor” 2005. MS. Web.
| | 2.5 pm[] mass transducer * The atmosphere is not particulate homogenous, as shown by the _
! v - calculates the concentration g . . : . _ http://sky.ccny.cuny.edu/wc/Aeronomy/Refs/1400ab_productPDF 2719
L f ecreasing correlation as helght Increases;
To Flow | — - ] =
S / Future Work
Disadvantages:
-Only measures surface Thls project was fune py The Pinkerton Foundation and
concentration * Further analysis of data using several dates supported by National Oceanic and Atmospheric
e : £ ; f dat t Administration (NOAA) Cooperative Remote Sensing Science
-Cannot be used on liquid ompansorr Of a Series O ata sets _ _ and Technology (NOAA CREST- Cooperative Agreement No:
e phased samples * Develop a linear regression formula to represent the relationship NA11SEC4810004)
An[:ﬁ:lﬁh between backscatterlng and PMZ.S data | would like to thank my partner, Jacob Rivera, and mentors

for their support and help to complete this project.



http://sky.ccny.cuny.edu/wc/Aeronomy/Refs/1400ab_productPDF_27191.pdf
http://sky.ccny.cuny.edu/wc/Aeronomy/Refs/1400ab_productPDF_27191.pdf

	Slide 1

