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DCAS (Distributed 22 2 57]7b AR =)Wt A7
Collaborative Adaptive

Ak AT dellA] % Sensing) AlAHIS 7|Zo| of whel RAlE= ThejEnt op et
e crd#HEt Yolge = 43 S HHE Hlo|= 0|23t W A= Zpol7t Ay =gt
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(# 1) CASA X B8ic o|sHO} gojd 4

Transmitter Receiver
Type Magnetron Type Parallel, dual
Center frequency 9410 + 30 MHz channeb lincar
Peak power output 8.0 kW outputIQ
Average power output | 12 W Dynamic range 103 dB
Pulse width 660 ns referenced at input
Polarization Elliptical (Hybrid | BW=1.5MHz)

mode) o
Max. Duty Cycle 0.16% Noise Figure 55dB
Antenna and Pedestal DAQ sampling rate | 100 MSps
Type (diameter Dual-polarized 5

= 4 parabglic reflector DAQ dynamic range | 113dB

(1.2 m) (BW=1.5KHz)
3-dB Beamwidth 1.80°
Gain 38.0 dB g,?eQ data transfer 88.3 MBps
Azimuth scan rate Up to 240%s Video Bandwidth Adjustable
Elevation scan rate Up to 30%s

Acceleration

Up to 120%s?

(O3 5) CASA IP1 AlAH

alo] w9

27 o aetEu

Data Fusion / Algorithm
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Rain Rate
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Hourly accumulation <gage: 154>
T T T

|
fin

/* I"J ‘l

_
1 1 1 L 1 1 I L 1 1 | L L 1
L 100 8 308 400 500 GO0 700 600 800 1000 1900 900 13000 00 1500
Hinutes since 07

o

Gg 1) AE TR 2olE 4Rt Ag&EARS] 8l 1
(2010 6 14%)

=)

o
tu
—Hr
i
i)
o
i)
in
e
i\
@2 o
_‘ﬁ —
2
=)
gl
>
okl
)
%
O
K1

¢

Mo >
LU
ofl O
2 o @

ot
g
— - =
{l‘ o M of
T o
o o= T
1 ok
N
?ﬁ rr
2
o =
l
[%
(o]

wu H
= o
o 12
o ox
‘l |
H1
haf
R
n
ox
ojn Mo

A w9 st dskEa gl mAE4
oAm R 9 ERAS ol
7| Sla T dold w24

MIZMozZ e
AX| XY 2
Al XG0l chgt Metstn
S0l ZXE At
X tHE o|r] 7|8t ARY A=Y ThesE Aold
T2 "4Ho|ct

Applications

[Flood Forecas! j :Fm W‘am]
Hydrological Model

[ Data Fusion. Awiliary Input | [ Rainfat Estimation |
[W } .......... o Acourecy ] I I Ground
Radar QPE I di

(Temora Resouaen ) (pote mosaton ) o

Observation and scan strategy

(Adapve |  Cotaboratwe | - ( Coordnato )

DCAS Radar Network

N

(2 12) DCAS 20/E] WEYA 7|8t =AIZ+
glo| Py

Al AJA

0

ofjA] 9 o R FokE AEskal Q= CASAA = A
NIATRNIRS AR S
DCAS YIESZLE = 3
Zetanl = FAR 2o AR A8 3kl
CASA QPE Al2gofl A= AIE e
e 300me] AeAtRE kel qlow ) 5|1k
Al&E AE dA9E Fol oy QPES 4F 9 AIRHA
| A SFHsARe Al Yt
RISk 4= AT}, olelet Hed B A9 A 84
HIFO 2 CASA QPE AlAEIOA = @A 1S
;AN SRR AR P
LA R 23789 A 5 Al 7HA A AAkstar
o] UESRZLA Aiksk= AHRE o] 8af Hu}
Az A712 74A 3 9= NEXRAD(Next-—
Generation Weather Radar) 7--A&0] Gap—filling
dol8E Alghemi e ol 2w AleihAel

AR B & 4 e

flo to
OO
o
(0]

=

=

MU 30 w2 o o W [E
H1
N
H1

p=7
4=

uF ohuje ofd dole] #3
S XX U= gjoag ol Aot dhat @
5| HrXi5 =
ol ST S a9 qase nzdel ous
= ofsH Fsto] Kok a&2Ql ¥5o
J_l 1



‘ (e @@ »»» 2d4E V. Chandrasekar

5 2 WA ATAYS oA A2 A ek, 23
Q17 BAOE ARkE o] HXEo] 49T A 5
o] Qi o] Rolx|3t QAN oby UESIE Z]ke] %
g dojuly FHoRE LQuEI A on] o]
Slat el 7|0 W R ek aeju AEHe
2 oo ek Gl AR A 8§78 2
sk gl w4 ool it et BRHel 45
2 AR 918 X W dlole] U Apel w3t

z 2l 7

iy
o
in)
o9l
N —-10{4
)
o
o
et
A
ol
1o
ox
of

_/':

= 98l 71EAe® M= vl SollA o]F
0] o]

AN 1l

Aol gl 2 Jofl U= dlojt] QPE AR 15
FATOEN Tl Rlm B opyef Ao R
E

a2

[1] M. Maki et al., X—band Polarimetric Radar Network in
the Tokyo Metropolitan Area ? X-NET, The fifth
European Conference of Radar Meteorology,
Hydrology, Helsinki, Finland, ERAD, 2008.

[2]1 V. N. Bringi, and V. Chandrasekar, Polarimetric
Doppler Weather Radar: Principles and applications,
Cambridge University Press, 2001.

[3] National Research Council, Flash Flood Forecasting
Over Complex Terrain: With an Assessment of the
Sulphur Mountain NEXRAD in Southern California,
National Academy Press, 2005.

[4] D. J. McLaughlin et al., Distributed Collaborative
Adaptive Sensing (DCAS) for Improved Detection,
Understanding, and Prediction of Atmospheric
Hazards, 9th Symposium on Integrated Observing
and Assimilation Systems for the Atmosphere,
American Meteorological Society, 2005.

[5] M. Zink, E. Lyons, D. Westbrook, J. Kurose, and D.
Pepyne, Closed—loop Architecture for Distributed

Collaborative Adaptive Sensing of the Atmosphere:

1 66 _ The Magazine of the IEEK

Meteorological Command & Control, International
Journal of Sensor Networks, Vol. 7, No. 1/2, pp. 4~
18, 2010.

[6] F. Junyent, V. Chandrasekar, D. Mclaughlin, E.
Insanic, and N. Bharadwaj, The CASA Integrated
Project 1 Networked Radar System. Journal of
Atmospheric and Oceanic Technology, Vol. 27, pp.
61-78, 2010.

[71 R. Cifelli, and V. Chandrasekar, Dual-polarization
radar rainfall estimation, in Rainfall: State of the
Science, Geophysical Monograph Series, Vol. 191,
pp. 105-125, 2010.

[8] A. V. Ryzhkov, S. E. Giangrande, and T. J. Schuur,
Rainfall Estimation with a Polarimetric Prototype of
WSR-88D, Journal of Applied Meteorology, Vol. 44,
pp. 502-515, 2005,

[9] E. Gorgucci, G. Scarchilli, and V. Chandrasekar,
Specific Differential Phase Estimation in the
Presence of Nonuniform Rainfall Medium along the
Path. Journal of Atmospheric and Oceanic
Technology, Vol. 16, pp. 1690-1697, 1999.

[10] Y. Wang, and V. Chandrasekar, Algorithm for
Estimation of the Specific Differential Phase. Journal
of Atmospheric and Oceanic Technology, Vol. 26,
pp. 2565-2578, 2009.

78



> > > 28 0|FHD oL ol ARA LAY AL QB @ ‘

Fol

20024 59 Colorado State University,
Electrical & Computer Engineering
(A4
20064 89 Colorado State University,
Electrical & Computer Engineering
(HAD)
20064 9¥~20119 1€
Research Associate, CSU
20119 2¢¥~20129 2¢
Research Scientist, NOAA/CIRA
20124 3U~TA A, A=ddrlEaae

Gl
dlo|El R4, ol Huteo|el Al ax el u g

V. Chandrasekar

19864 Colorado State University (2}AD

1989¥~19904 Assistant Professor,
University of Alabama in
Huntsville

1990¥~19934 Assistant Professor, Colorado
State University

1993¥~19984 Associate Professor, Colorado
State University

1998W~&A| Professor, Colorado State

University

oD

Radar system and networking, Radar
Meteorology, Signal processing

mMxpzats|x| 2013, 2_ 167





