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Evolution of Radar
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Radar Equipment : Radome & Antenna
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Lets find the range

Range Determination

Pulsing allows a radar system to display the target range. By measuring
the elapsed time between the broadcast of a pulse and subsequent
detection of returned energy from a target, the radar system determines

the distance between radar antenna and target.

r=(c*t)/2

where, r - distance (range) in km,
c - speed of light in km/s,

t - elapsed time since the end
of the transmission of the pulse (sec)
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Band Designation Wavelength

S 2-4 GHz 15-8 cm
C 4-8 GHz 8-4 cm
X 8-12 GHz 4-2.5 cm
Large Wavelength: Small Wavelength:
© | Range; V Measurement Sensitive; Compact
@ | Dimensions, Costs Attenuation
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Power Transmission

Light Bulb =40 W
Peak powers

S Band Radar = 750000W(klystron)

C band Radar = 2500000W(klystron)
X band Radar =400 W (SSPA)

Received power after hitting the target / minimum
detectable signal is

= 0.000000000000005011 W

=5x10 "W

=10log (5x10 /1 mW) dbm
=-113 dbm
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Why do we need db?
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The Radar Equation

THE RADAR EQUATION FOR WEATHER TARGETS
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characteristics

Target
characteristics
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What is actually Reflectivity?

In logarithmic units:

dBZ =10log

7
Lmm® |’
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40 dbZ is equal to 10 times 30dbZ

RAINFALL CATEGORY

0015

O 10 20 30 <0 S0 G0

dBZ

e Hieaa == fS@arst
INDIA METEOROLOGICAL DEPARTMENT

Rain Rate (inches!h)



Factors affecting Radar Propogation

Seml'l‘l,linp

Second-trip echoes +
Partial blockage - Attenuation- = 3 1
HEE Sun+
' ' T, (Calibration)
* Bright band +
Insects +
Total blockage - . “h"irga i (Nowcasting) Anomalous propagation +

Planes + % m

Electromagnetic Moving trees + Clutter +/- Turbines +

interference +  Motchfiltered+/-  (Refractivity)
(Zero velocity)
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What Height am | looking at?

Height of Centre ;
Beam at lowest | /
Elevation (0.2 /

Distance
From
radar

50 km

100km
150km
200km
250km

300km

350km

400km
450km

500km

Deg) in

0.5km

1.10km
2.01km
3.22km
4.71km

6.51km

8.6km

11km
13.65km

16.61km

I
km(1770MSLP) = | /

/
|
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Super Cyclone AMPHAN

PPl (dBZ)
17:00 / 18-May-2020
Visakhapatnam

r80.0 dBZ
+57.2 dBZ
»54. 4 dBZ
+51.6 dBZ
+48.8 dBZ

+45.9 dBZ

..-v 43.1 dBZ
+40.3 dBZ
+37.5 dBZ
+34.7 dBZ

o 31.9 dBZ

+29.1 dBZ

: +26.3 dBZ

»23.4 dBZ

»20.6 dBZ

+17.8 dBZ
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The radar assumes the beam 1s undergoing
standard refraction. The beam height will
be misrepresented under super/sub-
refractive conditions.

A NORMAL REFRACTION

Superrefraction

Max cores may be displayed
at wrong heights

he beam refracts more than standard. The beam height 1s lower than
the radar mdicz
The beam refracts less than standard. The beam height 1s lugher than the radar
mdicates. Beam can overshoot developimg storms.
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Different types of clutter

Clutter can be classified into 3 groups

(i) Ground clutter (land clutter(Buildings/wind
turbine and sea clutter — Lower elevations)

(ii) Air borne clutter (Biological targets
(insects/bird)/Air-planes/ Aerosols/Particulate
matter)

(iii) Interference clutter (sun/Transmitting Antenna).

“An analysis of Anomalous propagation parameters and its effect on the intensity of clutter in weather radars”,
R.Bibraj, B.Arul Malar kannan, K. Ramachandra Rao and K.C.Saikrishnan, Mausam ,71,1(January 2020), 11-20
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* Multi Radar Velocity Standard Echoes Dual Polarization
Radars
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Side Lobes in the beam

Side Lobes

All the energy not contained in the “main lobe” tends to travel in some preferred
directions forming the so called “side lobes”. Side lobes are presently an
unavoidable and detrimental part of any weather radar system.

The main effects of the side lobes are in producing multiple displays of the
same target. Side lobes increase the ground clutter.
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File
Tupe
FRange:

LT

2005102609151101 . ppz
iy 26.10.2005

50,0 km 09:15:11
dBZ * Just below freezing
B 55.7 - 80,0+>
- Bl Bl level
B 46,7 - &E0O,0
az.3 - 46,7 * Ice crystals are
40,0 - 43,3 .
6.7~ 40.0 surrounded in the
26,7 = 3000 surface by water
B =3.3 - 26,7 o
M 20.0 - 23.3 droplets during
s e :
[ | 10:0 - 13:3 meltlng
* Gives very high
CHEHMATI . .
Soan Res: 0.80 km reflectivity
Oisp B 1 50 km
Oisp Fe=s: 0,250 km
Fll 1 Short

FRF: 1000 Q0
15,00 degss
1 BG
RS 1 2
+ Doppler 7
SUI: 0,20
CS5R: 10,0 dB
LOG: 2,0 dBE
0,0-259,0
5.0 deg

COR Chennai
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Attenuation

Clear Air(500km) 4.5db

Two way

Two way attenuation 0.6db 9.6 db 62 db
Rainfall(100mm/hr)

(10 km)

Wavea ength (cm) Relation (dB k)

10 0.000 343 R°¥
5 0.00 18 R*=
3.2 0.01 1=

Mote: After Burrows and Atbwood (19497,
One-way specific attenuations at 18 °C.
R is im units of mm hr'.

Attenuation correction using Dual Polarization Techniques
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Altitude (m)

Terrain vgltcll'un 299.95 km range of Radar OLDSITE KANNUR
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Altitude (m)

Terrain vggtlj'nin 299.95 km range of Radar Kannur University
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300 1.0

[F 2500
200 200 ~
2000 9.8
100 100 -
P L E i 0.6
g 1500 %_ E
] 0 © w 0
E 2 E T
z - 1000 2 = e 0.4
-100 -100 - \%m
200 500 200 4 0.2
'300 T T T T T 0 '300 T T T T T 0.0
-300 -200 -100 0 100 200 300 -300 -200 -100 0 100 200 300
Kilometers Kilometers
3000 1.0 o
= Beam Center o >
----- 1 +.-' ‘q:
2500 - 3 dB Beam width 08 T
—— BBF o
S
2000 A - w
- 0.6 2
2
1500 - : g
5 ®
F - 0.4
1000 - =
W &
; =]
500 F0.23
B ]
ol [
0 ! T T T T 0.0 @
0 50 100 150 200 250 300
Range (km)

e Hieaa == fS@arst
INDIA METEOROLOGICAL DEPARTMENT



Altitude (m)

Terrain vggtlj'nin 299.95 km range of Radar Kannur University

Beam-Blockage Fraction at 2.5 Deg Elevation
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Ray formed by bins

.96 Degree Beam Resolution

ANTENNA
PULSE LENGTH PULSE LENGTH
FEECHORN +—r +— D = Beam Width
STRUTS

i Radar resolution with respect
to beam width / range

.‘_\\\\‘.l““\\.\ =4

BEAM WIDTH

PULSE VOLUME
IfR= 60 km 120 km 180 km 240 km

D= 1 km 2 km 3 km 4 km

PULSE VOLUME
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Bin Resolution and Beam Width

r
Range res Azimuth Resolution '0
@ O[°]: 3dB Antenna Beam Width ','

Pulse width Radial (Range) Resolution //

@ Ar = ¢:AY2 A
(With: At = Pulse Length)
Peak Power -

i i
Beam Width=70/D  1Deg  23f7m  11f35m 7f2.1m
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Radar Beam Broadening and Comparing Two Radars

The same thunderstorm looks Actual
differently on two different e0 JdBZ

radars. . s Core
]

The 60dBZ core is averaged with echoes
that are less than 60 dBZ to produce a i a dBZ
R = o

echgthatis Iw

Radar “A’” is farther away from :

the storm, so it has a wider Radar “B” is closerto the storm %n,lt'
beam when detecting the 60 has a narrower beam when detecting
dBZ core. the 60 dBZ core, which completely

Radar "A" fills its beam:.. Radar "B"
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Pulse

The rate at which pulses are transmitted is called Pulse Repetition
Frequency (PRF). PRF is usually expressed in terms of number of pulses
per second.

The reciprocal of PRF, 1/PRF, is referred to as Pulse Repetition Time

(PRT).
adar Diagram- Transmit/Receive Windows
Lets say transmitting
H
Pulse has to travel 500 km - HECEW'”Q

(to and fro 1000km)
Speed is 3 x 10 2 m/sec

Time taken: distance/speed
PRT = 3 milli seconds Inter-pulse period

PRF = 1/ PRT

range window

PRF = 300 pulses /sec (Hz)

g L L
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How Radar detects the signal

_/ 2. Target
1. Target precipitation

single chimney ' — |

3. Target
two chimneys,
closer lﬁan Ar

transmitted
ulse
N
—
PP TP S -umnmmw-nw'lll Il\‘.w N "\»JII II‘ WA
7 ] ’ T G
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FOR LONGER RANGE - LOW PRF, HIGH PRT

c X (PRT) B c
y) ~ 2% (PRF)

Unambiguous Range =

Unambigous Range / Second Trip Echo

Mountain
transmitted Pulse )
’—‘ Y ty, r 2nd Trip
Amplituds unambiguous
1. Pulse Range
t,r
Amplituds
2. and .
subsequent td, r 2nd Trip Mountqm Echo fron’\—"
Bulses / previous Pulse
t.r

Change PRF: second trip echo will shift position

e Hieaa == fS@arst
INDIA METEOROLOGICAL DEPARTMENT

P



PPl (dBZ)
04:37 { 11-Oct-2014
Visakhapatnam

PPI (dBZ)
04:30/11-Oct-2014
Visakhapatnam

136.0 dBZ
132.0 dBZ
+28.0 dBZ

13 dBZ
1387 dBZ
1360082
1333 dB2

Pdf Flle: 475 PPZppl : e ( & ‘ i Pdf Flle: 150 PPZppl
Clutter Filter: None ‘ ' o . 3 Clutter Filter:  1RDoppler 8

Time sampling:37 . Time sampling:40

FRF: 315Hz/ 252 Hz | 500 Hz[375 Hz
Range: 475 km 150 km
Resolution:  1.583 km/pixel 0.500 km/pixel
Elevation: 0.3 deg 0.2 deg

Data: Radar Data Redar Data
Rainbow® SELEXSI : i L ¥ ~ Rainbow® SELEXSI
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7~ @Doppler effect N\

Droplets moving toward the radar

Higher w « |
* ’V\/\N (Frequency upon return)

7
(Frequencyupon  Lower ‘\/\/\/JN
transmission)

Droplets moving away from the radar

Based on the difference between transmission and return
frequency, radar can be used to determine three-dimensional
wind distribution in precipitation areas.

\.

@ grea HiEma == Qe
%
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Daoppler’s Biftoet

» Low Frequency

Pv& A

® E+
Doppler Effect .—\'H
x 00

High Frequency

\

La) stationary source (b} mowing source
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CAPPI (V) Virgp VeloCHty of the drop
22:44 / 16-Okt-2004 Vi fall velocity of the drop

Rzeszow vy horizontal velocity due to wind field
X N0 mis v, radial velocity,

-. 260 m/s the only component which can be
b 220mfs “seen” by Doppler radar

3 180mis . i
EEEE) .77 0 m/s e

.U-.-L-L
- b -26.0 més

7

7

¢ Eastwind

sonncillly -30,0 m/s

-

Pdf File: cappil00.cappi |: J
Clutter Filter:  Mone

Time semphng: 25

PHE 1200 Hz /800 Hz
Range: 100 kmi
Resolution: 0,400 km/pixel
Height: 2.000 km

Alg ype: PCAPPI ]

CAPPI Range: 3 kmto 115 km ~1

Data: Radar Data Vi=-20ms1 Vp=20ms1

A

Vy=0 ms-1

NN
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PPI (V)
13:41 / 10-Oct-2018
Visakhapatnam

47.0 mifs
40.T mi/s
34.5 mJs
28.2 mis

21.9 m/s

15.7 mi/s
» 9.4 mfs
3.1 ms

~r -3.1 mys

.+ -0.4 mjs

»=-15.7 mys
»=-21.9 mys
v-28.2 m/s

»=34.5 mys

v =407 mys

v 47,0 mys
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Teceiver
scattered pulse

Py .
P Ty el . .
- o Pulse at time T1 is sent

towards a target.

Il

distamce I

TECETVET, scattered pulse

Ancther pulse at time T2 is sent towards
the same target.

distance TN+ A

= [Distance to target has changed, resulting in a phase shift Ad.

Radial Velocity

From the phase shift Agbetween two pulses (pulse repetition time af) the
radial welocity v, can be derived:

_Ar A Ag
"AF  4m Al

"4

e Hieaa == fS@arst
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® If a particle's radial velocity is outside the range of the interval, then the radial
velocity will be aliased, or folded. This is called velocity folding/aliasing.

® Example: if max velocity is -25 m/s and the particle's radial velocity is -30 m/s, then it
will fold over and the radar will interpret it as +20 m/s -->>

®* Vmax = Nyquist Velocity

'vmax U vl‘l"lﬂ?{
— s
MNyqguist
interval
=300 s s
& | l o |
\-Zﬂrﬁb D/ 25 mis
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PPI (V)
20:31 / 10-Oct-2018
Visakhapatnam

47.0 mfs
40.7 mfs
34.5 m/s
28.2 m/s

21.9 mfs

15.7 m/s

v 9.4mfs

+ 3.1 mfs
b -3.1 M5
. -9.4 my/s
»-15.7 m/s
+-21.9 mfs

v-28.2 mfs

+-34.5 m/fs

+-40.7 mfs

+-47.0 mys
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PPI (V)
22:00 /11-Oct-2014
Visakhapatnam

v 39.0 m/s
+ 33.8 mfs
v 28.6 mfs
v 23.4 myfs
'+ 18.2 m/s
'+ 13.0 m/s
v 7.8 mfs
v 2.6 mfs
v =26 mfs
v -T.8 mfs
+-13.0 m/fs
v-18.2 m/s
v-23.4 mfs
r-28.6 m/s
+-33.8 m/s
+-39.0 m/fs

Pdf File: 250 PPV ppi
Clutter Filter: [IRDoppler 8
Time sampling:40

PRF: 500 Hz /375 Hz
Range: 300 km
Resolution: 1.000 km/pixel
Elevation: 0.2 deg

Data: Radar Data

Rainbow® SELEX-SI
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v

A

v

A

v

v

A=10cm T A 10 km

A

\ 4

Positive
Half cycle

1 80°—360°

0—-180" Negative
Half cycle
1? Omne Full Cycle or Period (T) : Second Period (2T

¥
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Time is 0 minutes Time is 60 minutes

Z 7
Y Y
X X
A ; 10 km . B A <« > B
5km
SPEED OF XY Z IS 5 Km/hr ?????
UNAMBIGUOS MAX SPEED IS ONLY 10KM/HR
X 5km/hr Y 15km/hr Z 25km/hr
okm 5km
5km 10Km ! ____10Km
1 10Km i
A B A B A B
e Hieaa == fS@arst
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Time is 0 minutes Time is 30 minutes

Z < >
X X Y
A ; 10 km ., B A —r B
2. 5km
SPEED OF Y Z IS 15 Km/hr ??7?7??
UNAMBIGUOS max SPEED is 10km/0.5 hr = 20 km/hr
X 5km/hr Y 15km/hr Z 25km/hr
2.5km 7.59Km 2.5Km
10Km i
A B A B A B
INDIA METEOROLOGICAL DEPARTMENT o




Time is 0 minutes Time is 15 minutes
7 Z

At 10 km B A B

4
\4

SPEED OF XY Z are not ambiguos
UNAMBIGOUS max SPEED is 10km/0.25 hr =40 km/hr

X 5km/hr Y 15km/hr Z 25km/hr

1.25km 3.75Km

—

\4

6.25Km

e Hieaa == fS@arst
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DOPPLER DILEMMA

For Higher Velocity — High PRF, Low PRT
For Longer Range — Low PRF, High PRT

¢ X (PRT) B c
2 ~ 2 x (PRF)

Unambiguous Range =

Maximum unambiguous Doppler velocity, v,,... 1S

_PRF-A

max 4

e Hieaa == fS@arst
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Techniques to manage velocity Folding

Dual-PRF (Staggering)

PRFiay 750 HZ  PRFygn1000Hz  PRF,, T80 Hz  PRFyy, 10004z .
A A A A n |n
L 5 Ual PRF Unfolding

133 Q135 § 133 Q133§ 1 1 'l TIQ 133 Q1331330 1 7 7

pulse
™
y

=] ms =] ms ms N ms ms s i<} ms ma ms B s ms _“"
W0 Let ) -V =T
M :
3 LetVh-M1=D
Single-PRF Dual-PRF g -\l=
e N ; 0P
yo=—2 =2 prp v 2 PREgy D RFlon |/ / | FD=003T,
4-Ar 4 4 (PRFsen— PRF1ov) . V=\h
N — J J
_ . . { [T HD=Toe
Unfolding method to extend unambigous velocity: £ V\ B = =lorl,
%15. | - -
7 S— i V=Vht 2Umih)
PRFyign Stagg. PRF .. S-Band C-Band X-Band :
- D= +Tor-1T,
1000 Hz non -— 27 mis 13 mis 9 mis 3 I
. V=\h-2
1000 Hz 3:2 667 Hz 54 m/s 27 m/s 18 mfs g }Bm/S
L i ‘_
1000 Hz 4.3 750 Hz 81 mis 40 m/is 27 mls u 3'2 ule 5 Is 3' a
4 . . | i §
ACTUAL VELOCITY [ms]
1000 Hz 5:4 800 Hz 108 m/s 54 m/is 36 mis
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Manual unfolding

PPI (V) = =
23:11/ 10-Oct-2018 V max 47 m/S
Visakhapatnam = 169 km/hr for
47.0 mfs 600/450HZ
40.7 mjs
34.5 m/s
il 15t Folding Max=
21.9 m/fs
15.7 mis 340 km/hr
r 9.4 m/s
v 3.1 myfs
1 Cyclone cannot
157 m/s have wind speed to
r-21.9 m/s o nd o
+ 28.2 mye give 2" folding
v-34.5 mjs
v-40.7 m/s
470 s Manually convert

_ | the max velocity for
PdF File: 250 PPVippi .
Clutter Filter: 1IRDoppler 8 BU | |et| N

Time sampling:50

PRF: 600 Hz / 450 Hz
Range: 250 km
Resolution: 0.833 km/pixel
Elevation: 0.2 deg

Data: Radar Data

Rainbow ® SELEX-SI
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# Cyclone Bulletin Tool Developed by DWR Machilipatnam Team - O =

Radar Bearn Height Calculator Distance and Bearing Doppler Velocity Unfolding

Works for 1t Folding onl
e Doppler Velocity Unfolding

Unfolded velocity
Please enter the maximum radial velocity 47.0 m/s
= 2Vmax + folded velocity
Enter magnitude of folded velocity -39 m/s
= -2Vmax + folded velocity
Unfolded Radial Velocity 380 mi's

HELP Calculate Unfolded Velocity
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Algorithms for de-aliasing

Visakhapatnam 00:01:54 2014-10-12 17.748133N 83.345592E

Velocity folded
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o
velocity(m/s)

250 A
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T T T T T T T —60
0 50 100 150 200 250 300 350 400

Visakhapatnam 00:01:54 2014-10-12 17.748133N 83.345592E
velocity corrected

0 60
50 T ” . . . . - - .
40 De-aliasing velocity folding and estimation of surface wind
100 speed in Cyclone using Doppler weather Radar products “,
20 Bibraj R, K Ramachandra Rao , Journal of Polytechnics in
1501 = Andhra Pradesh, 3(1), 51-55, 2019
E
200 o =
8
[
250 - =
=20
300 4
—40
350 4
400 T T T T T T T 760
0 50 100 150 200 250 300 350 400
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Spectrum width

rl'he width of the Doppler power
spectrum can tell us more about the
scatterers:

The spread of the Doppler power
spectrum, referred to as the spectral
width, is found by computing the
variance. The spectral width depends on:
1.the spread, range of terminal fall

S(v)
Large
spectral
width

speeds of the scatterers (more . vV
pronounced for rain than for snow) ?

1. spectra for rain

2. spectra for snow ;
2.turbulence of the air (upper levels in ‘%(v):ﬁ
severe convection) )
3.vertical wind shear (e.qg., along a gust

front)
4.antenna motion /

Then, the total spectral width is due to
the sum of the aforementioned effects

Small
spectral
width
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File
Type

.
H
+
H

Range:

2003051716432958, caz
MAX(Z}

250,0 km [

51 || 0 |

17.05.2003" + ‘

16:43:29
g

. R

L e e B e B B B i i ) A RS
S RG0S Gl 60D B GO R B

O NGO NGO NGO WO e
i
L e e i~ e ) (L ) B8 v
MAMDOSHOORLEGOWRE O
v
NN O N WO NGO NGO NS

CHENNARI

Scan R : 280 km

Scan Res: 0,50 k

Disp R 1 250 km

Disp Res; 1,250

Pl 3 Short

PRF: 600/ O

AS : 9,00 deg/s
b5

RS} 2

iy
7

m

km

File : 2003051716432948.cau
Type 1 MAX (W}
Range: 250,0 km

CC ; Doppler 9

CSR: 10,0 dB
LOG: 2,0 dB

H : 18,00 km
LS ¢ 0,50 km

COR Chennai

T e RIEL

v [

F
L TE
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0
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1 0,28
¢ 10,0 dB

2.0 dB
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‘Applicaticns Places System @

_— Mon Jul 6, 5:19:38 PM rainbow

sakhapatnam]
Z{ File Edit Sensors Windows Help

| R ke @B e H S A T 3

View Products

1
Online

CAPPI dBZ
Range: 250 kr. g
SWIRLSCAPPI

11:41 11:31 11:21 11:11 11:01 10:51 10:41 10:31

MAX dBZ
Range: 250 kr.
250_7.max

10:21

PPl dBZ
Range: 150 kr.
150_PPZ.ppi

PPl dBZ
Range: 500 kr.
500_PPZ.ppi

PPl dBZ
Range: 50 km
50_ppz.ppi

PPI V
Range: 250 kr.
250_PPVppi

09:21 08:31 08:11

1 md | VP VWP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVP VVF

30.vvp
11:41 11:31 11:21 11:11 11:01 10:51 10:41 10:31 10:21 10:11 10:01 09:51 09:41 09:31 09:21 09:11 09:01 08:51 08:41 08:31 08:21 08:11
PAC dBA

Range: 100 kr
100.pac

PAC dBA
Range: 100 kr
pac.pac
1 1 8:41

11:41 11:21 OD,, l 08:31 08:21

SRI dBR.
Range: 100 kr
100.sri

SHEAR Shear
Range: 45 km
3DS.shear

1 09:51 D
VSHEAR Shen ----------------------

2020070610213600dBR.sri.tmb

[wsl - Rainbow DART ... [ws2 - Rainbow DART ... = ws3 - Rainbow DART - [ws4 - Rainbow DART. [ws5 - Rainbow DART . [Rainbow Control Cen [Rainbow Radar Stat.. [Rainbow LOG - conn
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‘Appl\catluﬂs Places System 9 @ IZ ((ﬂy) @ Thu Mar 31, 2:33:27 PM rainbow
=
] R aeo®

‘9 Rainbow LOG - connected to: 511545erver -0 X8

Computer [
!P_ ws2 - Rainbow DART - Image Generator{ imgcnv2 ) - VCUT {dBZ}, 08:51:33, 31-Mar-2016, : 02, ¥isakhapatnam - O0OXx

File Edit Sensors Windows Help ‘J @ @ o Q !3
Ak % @ e H S AT

"g Sensor : Visakhapatnam Text
Yew_roay
Online I I Running Scheduler at SDF: IMD_B.vol (2/2) Elevation 5/10

] I 18.0 km | | Info | Layer ! Navigate | Running Scheduler at SDF: IMD_B.vol (2/2) Elevation 4/10

Running Scheduler at SDF: IMD_B.vol (2/2) Elevation 3/10
;T::gg:ﬁéu MAX (dBZ) Running Scheduler at SDF: IMD_B.vol (2/2) Elevation 2/10
250_Z.max 08:5,1 /31-Mar-2 Finished: 2016033109002400dBZ.ppi.gif to 192.27.19.117
Vlsakhapatnan Transfer started: 2016033109002400dBZ.ppl.gif to 192.27.19.117

MAX (dBZ), 08:51:33, 31-Mar-2016, Visakhapatnam : 100%

)}
a1\l

I

.
1 L 1
L‘ L ) b !

PPl dBZ
Range: 150
150_PPZ.pp

+60.0 dBZ

+57.3 dBZ

0.1 km +54.7 dBZ

PPl dBZ +52.0dBZ |o/2) Elevation 6/10

Range: 500
500_PPZ.pp|

T

+49.3 dBZ |R.Step: 1; PRF: 600/450; Short Pulse; Antenna: 8.5 deg/sec;

+46.7 dBZ

PPl V
Rang 5

0 +44.0 dBZ
250_PPV.pp

+41.3 dBZ

VWPV
Range: 1 ki

WIi_ Rainbow Radar Status View ~ ol

30.vwp
VCUT (dBZ)
08:51 / 31-Mar-2016
PAC dBA Visakhapatnam E

Range: 100
pac.pac

+52.0 dBZ . )
+46.7 dBZ rview | Text Messages |
@

-> 60.0 dBZ latus - Visakhapatnam from: 08:55:57 Q@@

SRI dBR +41.3 dBZ
Range: 100 +36.0 dBZ
100.5ri +30.7 dBZ : @
+25.3 dBZ 2 Controller: rainconn_s_9_51IS4Server, Pri.:1
+20.0 dBZ E 0s
;g:;; 323 Pdf File: interactive.vcut : ) Next execution: 09:27
3D5.shear Clutter Filter: 1IRDoppler 7 b not running
Time sampling:50
PRF: 600 Hz / 450 Hz
Height: 0.000 km to L
VSHEAR Sh 18.000 km
Range: 50 K LOkm 0 kn| | Disp Len: 54 km ®
vskl.vsheal ke Hor Res: 0.136 km/pixel -
Vert Res: 0.060 km/pixel h
Data: Radar Data -
TR g2° £ Rainbow® SELEX-SI
Range: 30K rpata value: 9.0 dBZ] [Lon-Lat: 84.057° E; 19.162 P-task, Scan Time: 534, Loop: 600 sec, Next: 09:10:00
® . EI | O S S |

®

Fites
™

SK_ftp €S wollog,

$ Rainbow Control ~ [ws4 - Rainbow D % WsZ - Rainbow DA - [ws5 - Rainbow D "= Rainbow LOG - co = Rainbow Radar St... || - [wsl - Rainbow ... | [ | [2014-10-11] ~ [ws3 - Rainbow D [ 53’ i ﬁ
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o = Sun Oct 12, 5:28:31 AM  rainbow

@@ sppiications  Places  System @) [y [

B Rainbow Control Center
File View Tools Help

RainDART

2 s énﬂ-:.

LGIMILCIAE] DART ImgCnv4  LOG  RM  VIE

) |
T Tay
Invalid Rainbow Product file format
Error: Error in loading a binary blob DART  DART ImgCnvl  DART ImgCnv2

Extended Error: Error in the projection Attributes Agiukldely &y @

Error while loading blob with Id:

100% IR 1

File Edit

» Aok @ B[ a T o [a)e

Sensors  Windows Help

S Sensor : Visakhapatnam 3=

iew Products

Online | Offline

El MAX (dBZ), 23:10:33, 11-Oct-2014, Visakhapatnam : 100%
EHT Height
Range: 300 A e sy, M ) 2 BIEIEN., |~

300.eht
Info

MAX(dBZ), 2510z

EHT Height
Range: 350
500.eht

MAX (dBZ)
23:10 /11-Oct-2014
Visakhapatnam

»60.0 dBZ
+56.0 dBZ
+»52.0 dBZ
+48.0 dBZ

»44.0 dBZ +4
PPl dBZ +40.0 dBZ V4
Range: 150 »36.0 dBZ
150_PPZ.ppi e vl
»28.0 dBZ .3 -
PPl dBZ »24.0 dBZ
Range: 250 »20.0 dBZ »3
250_PPZ.ppi »16.0 dBZ V2
+12.0 dBZ
2014101123 - :-g ::i »2
0.0 dBZ 2

cyclone_Pictt
RainDART.n
Pdf File: 250_Z.max

ratnn Clutter Filter: IIRDoppler 8
4 Time sampling:40
PRF: 500 Hz /375 Hz
RainDART.nil Range: 250 km
3272100dE Height: 0.100 km to
— Al prig 18.000 km
= > Load Products Hor Res: 0.833 km/pixel
Vert Res: 0.089 km/pixel

Rainbow ® SELEX-SI

Filter:
mpling::

DART i
| |

l FEEE | prr

T Ranae:

- [ws3 - Ranl . Rainpow Control C... || - [ws4 - Rainbow D... || 4 wsl - Rainbow DA || - [Rainbow DART - ... ~ [wsl-Rainbow D... | . [ws3 - Rainbow D... || [ RainDART
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Scan Types

Azimuth
Scan

Elevation

z

Azimuth ——>— Volume

Scan

Elevation

Range

Elevation
Step

Azimuth yd N
Elevation .
Scan

Stopp
Elevation k...

Start
Elevation

E

W e . _______ . __d__ul_______ ____ e

Raﬁge
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PPl (dBZ)
U5:20 / 11-Oct-2014

Visa k:m

dBZ
dBZ
dBZ
dBZ

a2
s
o
e O e SR e el s O R B B o B = o o B o gl s R e gl o [l

Pdf File: bSOAPE . ppi
Clutter Eilbees Elloppler 8

¥ 500 Hz / 37 Fa
Range: 150 km
Resolution: 0.500 km/pixe
levation: 0.2 deg

osa Radar Daks
Rainbow & K-
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Constant Altitude PPI
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2007061905303407, hey 19.06.2007

Type : CAPPI(¥) 05:30 134 iile : gg?i3?1905303430.ppv 19.06.2007
. 130 ype ! D
Range: 30,0 km Range: 30,0 kn 05:30:34
M= y
B 13.0- 150 m's
B 11.0- 13,0 B 13.0- 15,0
. 9+0_ 11*0 . 11.0— 13.0
. 7,0- 9,0 . 9,0- 11,0
5.0- 7.0 B o7.0- 90
3,0- 5,0 9.0- 7.0
1,0- 3.0 3,0- 5,0
-1,0- 1,0 1,0- 3,0
-3,0- -1,0 -1,0- 1.0
-5,0- -3,0 -3,0- -1.0
B -7.0- 5.0 -5,0- -3,0
| —9‘0 -7.0 B -7.0- -5.0
B -it.0- -9.0 B -5.0--7.0
B -12.0--11.0 B -11.0- -9.0
B -15.0--13,0 W -13.0--11,0
B -15.0--13,0
CHEMMAT
Scan B 250 km CHENMAI
Scan Fes: 0,50 km Scan B¢ 250 km
Disp B & 30 km Scan Resz: 0,50 km
Disp Res: 0,150 km Digp B ¢ 30 km
Pl 3 Short Digp Res: 0,150 km
PEF: 800 / 450 Fly ¢ Short
AS : B,50 deg/s PRF; 600 / 450
TS : 39 AS ; 8,50 deg/=
RS : 2 TS5 & 39
CC : Doppler 8 RS : 2
SQI: 0,35 CC : Doppler 8
CSR: 15,0 dB S0I: 0,35
LOG: 2,0 dB CSR: 15.0 dB
RoD: 2,4-42,5 km LOG: 2,0 dB
H : 1,00 km AZ 0,0-354,0

EL :  Gko des

COR Chennai
COR Chennai

CAPP| PP
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File : Z2007061905303476,vp2 19062007
File : 2007061905303430, ppy 19.06.2007 e S 05:20:34
Tupe : FPI W3 ﬂ5-3ﬂ-34 knots
R 30,0 k HEEh A ] =
ange M —.
e s o 4 = _
B 13.0- 15,0 N -
M 11.0- 13,0 8.1 e s
B 5.0- 11,0 7. Bl a0
[ | e G S 7.5 " 20
5.0- 7,0 S
7.2
) e 5 S ) L H 15
= e -
ALt Al (R e LS
S| ] 6.3 CHENMAT
. ! E 1 30 km
—2.0- -3.0 £.0 ELﬁlFi Sgggt/ 450
B -7.0- -5.0 AS : 8,50 deess
B -5.0- -7.0 5.7 RS G
-13,0--11,0 = : 15,
B -15.0--13.0 T e
4.8 i B.50 km
L MIMH: 0,00 km
4.5 LS : 0,30 km
CHEMMAT a0 £ DR Chemmos
5 R : 250 k '
52:: Fes: 0,50 I:zm 3.9
Dizsp B 3 30 km 3.6
Dizp Fesz: 0,150 km
Fl) ¢ Short 3.3
PRF: &£OD ./ 450 2.0
AS : B8.50 degss
TS : 39 a7
RS + 2 2.4
CC : Doppler 8 -
SQI: 0,35 '
CSR: 15,0 dB 1.8
LOG: 2.0 dB .
az 0, 0-3259,0 '
E| 9.0 deg 1.2
0,9
COR Chennai 0.6l
), Fef el
0,0
05330

Hrea Hiea fasr=r s égiﬁiﬁﬁﬁ
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MAX (dBZ)
12:40 / 11-Oct-2014
Visakhapatnam

Pdf File:

Clutter Filter:

dBZ
dBZ
dBZ
dBEZ
dBZ
+36.0 dBZ
»32.0 dBZ
»28.0 dBZ
»24.0 dBZ
»20.0 dBZ
+16.0 dBZ
+12.0 dBZ
v B.0 dBZ
v 4.0 dBZ

v 0.0 dBZ

250 Z.max

Time sampling:40
500 Hz f 375 Hz

PRF:
Range:
Height:

Hor Res:
Vert Res:
Data:
Rainbow &

300 km

lIRDoppler 8

0.100 km to

18.000 km

1.000 km/fpixel
0.089 km/pixel

Radar Data
SELEX-SI
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TOP VIEW

N-S VIEW

E-W VIEW
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18.0 km MAX (dBZ)
19:11 / 08-Apr-2020
Visakhapatnam

+60.0 dBZ

+57.5 dBZ

+55.0 dBZ
»52.5 dBZ
+50.0 dBZ

+47.5 dBZ

“+45.0 dBZ

+42.5 dBZ

+40.0 dBZ

+37.5 dBZ

. +35.0 dBZ

_+32.5 dBZ
+30.0 dBZ
+27.5 dBZ

+25.0 dBZ

+22.5 dBZ

+20.0 dBZ

Pdf File: 250 Z.max
Clutter Filter: [IRDoppler 8
Time sampling:50

600 Hz /450 Hz

250 km

0.100 km to

18.000 km
Hor Res: 0.833 km/pixel
Vert Res: 0.089 km/pixel
Data: Radar Data

Rainbow® SELEX-51
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MAX (dBZ)
10:11 / 19-Apr-2019
Visakhapatnam

+44.0 dBZ
+41.3 dBZ
+38.7 dBZ
+36.0 dBZ
w+33.3 dBZ
+»30.7 dBZ
+28.0 dBZ
+25.3 dBZ

v 22.7 dBZ

»20.0 dBZ

Pdf File:
Clutter Filter:
Time sampling:
PRF:

Range:

Height:

Hor Res:
Wert Res:
Data:

250 _Z.max
IIRDoppler 8

50

600 Hz f 450 Hz
250 km

0.100 km to
18.000 km
0.833 km/pixel
0.08%9 km/pixel
Radar Data

Rainbow® SELEX-51
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ep: 0.30 km

6.60 km

6.00 km

5.40 km

4.80 km

4.20 km |

3.60 km

3.00 km |

2.40 km

1.80 km |

0.60 km [

0.00 km

06:30

06:40

VP

06:50

07:00

VVP (V)
07:20/11-Oct-2014
Visakhapatnam
Pdf File: 30.vvp
Range: 1 km to 30 km
Clutter Filter: [IRDoppler 8
Time sampling:40
PRF: 500 Hz / 375 Hz
Alg type: Complete
Elevation: 0.2 deg to 21.0 deg
Second reg:  On

Rainbow® SELEXS
07:20
07:10

The wind barb
presentation
displays the
horizontal wind
velocity and
direction of a
vertical cylinder
around the radar
site over the time
axis.

e Hieaa == fS@arst
INDIA METEOROLOGICAL DEPARTMENT




File ; 2011033006275638,vp2 20.03.2011
Tupe 3 WWP_Z 06:27:56
Range: 50,0 km - H
krnots
| -
B -
B -
7.5 mA s ety a et e refasmd e a st refasefasmef e md s e e et a s et e refa s md e nd e reba s e mefasmd e nd e e re a -
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£.9 i A B B P T B e T e T T e e e e T a e e ae ma a8 40
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By B oo i i P i P e P e P e m =0
B i
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[ | 5
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5 4 KOLEATA_India
+ L o B o B o I Pl T Pl Tt Pl T o Pl T Pl T ol T P i - P P i o B i o B P B P T Pl - T PRl T Pl T Pl T Pk P W WECE= R :50km
Pl * Short
5.1 L P B i P B P T Pl T P Tt - T o i T o T i e P I P P Pt i P e i P B P B P T P T P T P e Pl T Pl e i e W e WP ] PRF: 800/ 0
AS : 11,90 degss
4,8 U B B B B B P B B B B P B T B i e e B P B P B A A B P B A E A e e a1 & TS : B4
RS 1 2
CC : Doppler 12
4,5 T T P T P e P T P T P B T P 8 P P P P B P e - e - P e - e et & SOI+ 0,35
C5R: 20,0 dE
4,2 LT R P T T R P R P 0 B T g R P 0 B T R P, B O B 2 R P 0 RS P R e B e B P . B P O R P 0 T B et B P o B R P 0 R T B LOG: 2.0 dB
MAMH: 7,500 kmn
3.9 e e e e e - e e e e e et a - re e rd e e A e e e mdta e et e e g e & MINH: 0,000 km
LS ¢ 0, 300 km
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.3
3,0
2 7 i i i e Liela
2 4 i i i WicbhiebimbimWimlimicmdi-Bi-Ni-Wi U
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1.8 3 5 W W ok S BRI W VI ST S B VI B T LAV I ST L A
. o AT a N 5 5 5 5 5 A N o 5 5 5
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o0& / / /d 2 S S A S /
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.0 A F- P O : § r
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File ; 2010100707570853, vp2 07.10.2010
Ture : WWP_2 07:57:08
Range: 30,0 km o =
knots
B =
W 7o
W 5
7.5 \_:_ A A 3 Y LY 3 (=11
T * ¥ 55
7.2 LY [y [y ALY 50
45
6, Gl A et e e 40
35
By 6 oo e e e i 30
25
PR L et | 20
6.3 o
B i5
A b et et by B 1o
£.0 e e e
B =
(o W T 2 B0 VI T Wt
L R Y Wizakhapatnam
Bl R ¢ 20 km
v \ Fll ¢ Short
B, 1 Al et ey PRF: 600 / 450
; AS : 8.50 deg/s
PI= T O T L VL L O Y TS ¢ &0
1 1 RS : 2
A o & CC : 8
et ¥ S0I: 0,35
C5R: 20,0 dB
L v R LOG: 2,0 B
MPAR: 9
7.9 /. MAXH:  7.50 km
MINH: 0,00 km
2,6t / \ LS ;0,30 km
3.3 1 1 " h 74 COR Vizakhapatnam
3.0 e
2.7
2.4
2,1
1.8 0 1 o
1.5 [
1.2 TN SO Y A o ) o
0,6 S P O B |
0.3 [ [ —
0,0
0R:E7 | 07:17 : 07137 | 07167
07:07 07:27 07:47
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PR f
T L

File
Type
Fanze: 30,0 km

44 44

2010101809101874, wp2

7.5 B Pl T B P B e B et @
7.2 e & P E e e Ee et Ee e id @
6,9 & tE -t e e et et e rid @
E,B L T T R P R o S LT R LT R T Y
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5.4 e & P E e e Ee et Ee e id @
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4,8 Pl B 1 A e e e 3
4.5 P B Pl B A B e e et &
4,2 B Pl T B P B e B et @
3.9 e & P E e e Ee et Ee e id @
3.6 1 B Pl B e B e gt s e e @
2.3 Pl B 1 A e e e 3
3.0 P B Pl B A B e e et &
2.7 T B P E e e Ee e E e tid @
2.4 (e R T R T R e R T e T
2,1 e -ride / / rida-rida
1.8 Y it Y ot
1,5 1 L 1
1.2

0.9

0.6

- A - F
0,3
0,0

08:10 ° 08330 ¢ 0850 ¢ 03:10

08:20 08:40

HrITa Hieaa fasr=r et
INDIA METEOROLOGICAL DEPARTMENT

0900

18.10.2010
09:10:18

khots
. =
||

H -

EEEEN
=
o

CHEMMAT

20 km
Short

ao00 9]
11,90 deg/s
&4

2
Doppler 12
SQI: 0,35

CSE: 20,0 dB
LOG: 2,0 dB
MFAR: 9
MAxH: 7,50 km
MINH: 0,00 km
LS : 0,30 km

sl
w
R R R R R H b

COR Chennai




L R R S
APAP AR AP PP
AT AP ARAS PP
AR AR AP
A$ A
; PR
&880 A8

HrITa Hieaa fasr=r et
INDIA METEOROLOGICAL DEPARTMENT




File
Type
Eange: 30,0 km

2010101507171007, v

P2

?‘5 - b —I _?
7.2 bR i B Tl P P T
6.9 vy
6.6 =
6.3 &~ e 1
£ o A Il i e et
5.5 20 ol i a0
5.4 Y e e
5.1 [ — [ —
— = FE B B o
4,8 B
4.5 [ A R | e 1 B
i = = e E B B B
3.9 =" ~ - ~ ~ ~ =
2.6 - ~ ~ ~ = 3 4
3.3 £ - =3 = i i
o A
-3 -3 - -3 -3 -3 -3
‘II' 2.7 3 L
2.4
3 b te =3 £ £ -
2.
A U Y U S S
1,8 R -
2 B B &
L5 & B g E
S . - -
' 1.2 - F o ¢ o -
i = b P i+ =5 =
0.9
0.6
0.3
0.0 o /s 4§

06:17 ¢ 06137 © 0B
06:27 06147

HrITa Hieaa fasr=r et
INDIA METEOROLOGICAL DEPARTMENT

167 P 07117
077

15.10.2010
07:17:10
khots
W s
B
B &5
B B0
55
50
45
40
35
30
W =5
W =0
B i5
B i
W =
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F i 30 km
Fll : Short
FEF: GO0 ~ 450
AS : 8.50 degss
TS ¢ 50
RS ¢ 2
CC ¢ 8
SOI: 0,35

CSR: 20,0 dB
LOG: 2,0 dB
HPAR: 3

MAxH: 7,50 km
MIMH: 0,00 km
LS : 0,30 km
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SRI (dBR)
04:20/11-Oct-2014
Visakhapatnam

»100.0 mm/h

» 50.1 mm/h

v 251 mmifh

v 1268 mm/h

» 6.3 mm/h

» 3.2 mmih

T, v 1.8 mmfh
L . 0.8 mm/h
0.4 mm/h
0.2 mm/h
0.1 mm/h

Pdf File: 100.sri
Clutter Filter: [HRDoppler 8
Time sampling:40

PRF: 500 Hz f 375 Hz
Range: 100 km
Resolution: 0.400 km/pixel
Alg type: SR

ZR: a=200, b=1.60
SRI H: 1.0 km

Data: Radar Data

Rainbow® SELEX-5I
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It is pictorial presentation of the rainfall intensity around
a radar station based on the reflectivity of clouds.

The FAIN T'AtE is calculated using Marshall-Palmer
equation Z=ARb were R is the rainfall intensity

and A and b are constants. The value of A & b varies
from season to season and place to place.
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P R 8k S Cubic .
. ¥ T w : Meters
f28 Diiers 1 [Pmasglion

Z = IN(D)DEdD

(729 drops/m3)(1 mm)®8 (1 drop/m?3)(3 mm)®
729 mm®/m3 729 mm®/m3
29 dBZ. 29 dB.Z.
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s cubie
“e |F Tw a= . Meters =
e SEC e 1 3 mm drop

R = Z[N(D)D*w,(D)dD

29 dBZ. 29 dBZ.

R, = 5.5 mm/hr. R, =0.3564 mm/hr

.
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PAC (dBA)
03:01 / 06-Jul-2020
Visakhapatnam

1000 mm

50.1 mm
25.1 mm
12.6 mm
6.3 mm

3.2 mm

1.6 mm
P E T L P e P D.Bmm

0.4 mm

0.2 mm

0.1 mm

k
k
k
¥
¥
¥
L]
¥
k
¥

| Pdf File: 100.pac
- Clutter Filter: lIRDoppler 8
¢ Time sampling:50

PRF: 600 Hz [ 450 Hz
Range: 100 km

| Resolution: 0.400 km/pixel
Alg type: Average

| Start: 03:01 / 05-jul-2020
Interval: 1d,0h,0m

MNum Prod: 145
Miss Time: Od, 0h, 0m
Data: Radar Data

| Rainbow® SELEX-SI
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RHI (dBZ}
D247 / 16-Okt-2004

Rzasaow

PdF Fil=: FZE_100 1k
Clugar Filier:  [IRDoppkar Mum 7
Time zampling: 40

FRF: Ta0Ha

Fange 100 km

He:ighi: 0 to 100000
Hut A e 0125 kmspised
Wal R 0025 ke picd
Elewalinr 00 =g o 47 0 deg
zimuibc 2700 deg

Clate: Fadar Data
Harbove® G emalank

The RHI algorithm takes an elevation scan

at a fixed azimuth as input.
A vertical display (range vs. height) is

displayed.
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WCUT (dDZ)
09:44 /21 -Okt-2004
Gidansk

» 00 dES

» 41 0dB=
» 350 dB=
» 290 dBS
P 230dE=
1A 0dES
s 11.0dB=
» B0dB=Z

. Pdr File: DA Ut
Ciatter Filter: - Morne
Time zampling:25

FHRF: 1200 H=z A 300 Hz
Heigh: U o TU. LU Em
Dizp Len: Ed km

Hor Fies 0.1 3 km/pisel
wert Fes: 0.03 km/piel
[Ciata: Fadar Diata

Rainbow® Gamatronis

The VCUT displays a vertical cross section
through a polar volume set. Start and Stop
point can be selected interactively by
mouse.

In case of MLVCUT the vertical cross

section is generated along a multiple line.
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WOUT (dBT)
22:44 (1 16-Okt-2004
Rzeszow

HO0EE

HOET
HOET
S0
20d&E
1T0EZ

ez VCUT

P File: FEE.wouk

Chufes Fller:  Wone

Time= sempling 25

FAF: 1200 Hz 400 Hz
Haghi Ol 1000kn
Dip Lere 100 kn

Hix Rex 012 kgl
Wl A 002 kndpsal
L Flade Dists

R nbow e Baratoe il

VErsus

RHI [dBZ}
22047 16Ot 2004

Rzeszow

RHI

Fif Rl AZE_100.thi
Chutmi Fier: | |RDicppis Mun 7
Tirre: sanplirg 40

FRF: TH0 Hz

Flange 100 km

Height: Ok 10000 ki
Hoo Aes: 0125 knvpeal

4 Wert iz D025 k|
1 Elewaliorr 00 degta 41 0 deg
| ﬂ i H Aainih 2700 dug
[ista RAada Dats
Fean bost ® Gamakionk
100 km West
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CAPPI (V) This product
22”“;; 16-0k-2004 | shows horizontal
ZESZ0W . .
R wind vectors in
bt | s _any top projectlo_n
S S S 100 s image as dynamic
W o S S o AN ! EE: overlay.
LG Sl o S AL AT T S 140w The standard
o I~ = o] A, S S~ 22 0mde algorithm for
~ /s j oS A :}/ S [ uniform wind
2 -~ -/l %ﬂj’j . "= | technique of SMI
v - W WY EH‘FS‘f‘"‘“"”%qu;auqu has been applied.
1 S O Recaltion: El.ﬂftgmmxpmm
i Heighi: 2000 krn
) : 2l type FrAFP|
CAPF Fenge: Akm to 115 km
(B Radar D'ata
LT 2204
Rainbow® Gemalmnis

e Hieaa == fS@arst
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Uniform Wind technique

/ ?: N \ V,, is the horizontal wind vector.

Top View T At the analysis location, V, is
indicated by its components v,
\H and v,.
- X

v, = radial velocity
Vi =0V, /86

u=v,-sin(@)+v,-cos(@)
V=V, -cos(d)—V, sin(8)

Speed = ./u? +v?

Direction = arctan(u/v)

e Hieaa == fS@arst
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VSHEAR (Shear)
18:01 / 22-Mar-2018
Visakhapatnam

r 200 mifsflm

171 mfsflem

SEEE, 14.3 mys/km
»11.4 mysfkm

r 8.6 mfs/km

5.7 mi/sfkm

2.9 m/sfkm

0.0 mifsfkm
Pdf File: wsk2 vshear
Clutter Filter:  [IRDoppler 7
Time sampling:50
PRE: 600 Hz f 450 Hz
Range: 50 km
Resolution: 0.200 Emi/pixel
Height: 0.400 km to 0600 km
Base Wind: Auto
Data: Radar Data

Rainbow ® SELEX-5]
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dBA) - PRT, 0%:44:33,

21 -Okt- 2004, Gdansk

100%

HSHEAR {Shear)
09:44 f 21-0kt-2004
Gidansk

v 7.5 mdedkm

v 4 5 mdstkm
b 26 mtedm
b 05 mzdkm
v 1.5 mezdkm
b -3 B msdm
v -5 5 mistkm
v -T.5 m'efbm

P Fike: GOA_TIO_HIHEAR
Chken Fiker Haone
Tme zamplng 25

FFF: 1200 Hz /SO0 Hz
Range: 100 km
Rezalwior: 0,400 krnspisal
Heighi: 3000 krn

Hia Dzl 2.000 krin
Bam=wind Ao

[reta Radar Data
Rizinbow® G ermalronic

PRT overlay with tool tip information

The PRT product

The change of the
wind velocity in
north-south
direction and in
east-west direction
in a single layer of
constant height
above MSL is
calculated, and
combined to find
the value of the

horizontal shear.
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3HEAR (Shear)
09:44 / 21-0Okt-2004
Gdansk

v 75 mfzkm

b A5 metsdem
v 25 misdem
v 05 mdsdm
v 1.5 mdzdkm
b 3.5 mfzdm
b -0 6 st

LallPsk

b -T .5 mfsdm

Pd Fila: GOWA 1 00_azizhsar
Clutier Fiker:  Mane

Time rampling 25

FRF: 120 H: /200 H=
Renge 100 km
RAesaluoon: 0400 km/peel
A Bikg: 2.000000
Shearpe:  azi

E e atioet 1.8deg
Baw='wind  bito

Dieta Rada Diata
Fizinbow® Gematoni

The azimuth shear (AZS) evaluates the derivative of
the radial wind velocity in azimuth direction.

Positive AZS — counter clockwise (cyclonic) rotation.
Negative AZS — clockwise (anti-cyclonic) rotation.

e Hieaa == fS@arst
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SHEAR (Shear)
09:44 7 21-0kt-2004
Gdansk

b T 6 mdedem

v 45 mdsdem
v 26 medmn

v L5 mefsdem
v 1.5 metsrhm
v -3 5 mdzdem
v =05 medsdem
b -5 mesdm

Pk File:
Clutcer Fiker: Hone
Time samplng 25

FFF:
Range:
Fiezalution:

Elewaliort
B as=afind
Deta

Shear ype:

GOA_T 00l shear

1200Hz /=00 Hz
100 km

0.400 krntp=el
e

18 deg

Auko

Rada Diata

Fiinbouw® G emalionik

The elevation shear (ELS) evaluates the derivative of the
radial wind velocity in elevation direction. Two planes of
constant elevation are taken as input.

The ELS is similar to the vertical shear product VSHEAR.
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b EHT (Height)
A \ 09:44 / 21-Okt-2004
: Gdansk

B 100k
14 0km
13 0km
120km
11 Nkm
100km
A0km
BOkm
f0km
EOkm
A0km
4 0km
30km
2 Ukm
1.0km
Odkm

Pt Fie: G0A_100.eht
Clutk=r Fiter:  Mone

! Time sampling:25

FAF: 1200 Hz ¢ 3900 Hz
" Range 100 ki
Resouton: 0400 kmdpivel
Ieiin Fi: 01 mmeh

[rata: Echo Top

/ Risinbon® Gematiorik

The EHT product
shows e.g the
uppermost height
where the measured
value is greater than
a user-defined
threshold.
Selectable are ...

« Echo Top

« Echo Base

» Height of Z__,

grea HiEma == Qe
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B pAC (dBA) - PRT, 09:44:35, 21.Okt- 2004, Gdansk : 100%

Info

Pf File:

PRT overlay with tool tip information

+ 0,01 marn

[ Daka Mabie:  0.45 mm ] [ Lon-Lat: 16.552 °€; 54,332 ° ] [ Groond Height: 121 m ][ Argl=: 128,72 ][ Gist from Radar: 6.0 km ]

Laust havigate

PAC (dBA)

09:44 | 21-Okt-2004

Gdansk

+ 40, (0 marn
v 11,025 mm
v 405 mm

v L% mm
+ 0,55 mm
b 0L 20

007

G0a_ton_th_b pac

aand:_5 Clutter Flter: Mons
s fain T;EI'E:': o.&mmp . || Tire samplng: 25
an: s, Yy PAF: 1200 He 900 Hz
_ Lat: 5¢4.72 1 Range: 100 ki
My Recoution: 0400 kinjpicel
L._| alg bype Lok Bzckizrd
- Sart: Do 2L, ok
| [ 44+ 35 2004
) Inierval od, L h am
i Prod: ¥
Mig=Time:  0d, 0h, 0m
Data: Radsr Data
L L PAT: =R
E: RairboriE SELES-S[
il

FEX

The PRT product
provides information
about the rainfall
total (accumulated
rainfall) at a variety
of selectable
locations within the
radar coverage. The
accumulation time
interval corresponds
to that defined for
the input PAC.
DART shows
colored symbols with
» location name

- radar total

- lon/lat coordinates

grea HiEma == Qe
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VIL {dBA)
. 0044 /21 Okt 2004
Gdansk

&+ 2000 mm

5 B9 mm
248 mm
090 mm
033 mm
0712 mm
004 min
001 mm

Pk Fie G0 100w
Clubter Fibzr: More
Tima z=mpling: 24

FAF: 1200 Hz # 900 Hz

Fiang=: 100 km

Rezolbon: 0400 kmeniked

Haight 2000 km ta
10.000 kmn

- 24000.0

21D 1.6

[rata: H adar Dat=

Rairbow® Gemstionk

The aim of the
VIL product is to
give an
instantaneous
estimate of the
water content
residing in an
user-defined
atmospheric layer
in order to
indicate the
rainfall potential
of a e.q. severe
storm.

grea HiEma == Qe
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