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Professional Credential expertise
* Pilot : Type rated on A319/320/321/330/340/MD11/B742/744 r /;

e Flight Engineer / 747-200

» Flight Attendant / 737/A300/747-200/747-400/MD-11

* Investigator In Charge (I1C) of Aircraft Accident / FAA

* En-route Inspector / FAA

o Electric Technician Third Class Licensed / Taiwan, Chnia
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China
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e Aviation Business Administration / MBA / RMIT University, Australia
e Juris Doctor (J.D./LLM) / Soochow University (7 % K5 %5 1%), Tai
« Electronic and Computer Engineering (BS) / Long Hua Univ. of Tech.
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MBSRERES

THE VERSIONS OF ROCKWELL COLLINS WX RADAR

MultiScan V1 MultiScan ThreatTrack

WRT-2100

WXR-2100

RECOMMENDED OPERATING MODE

The recommended operating mode for MultiScan V1 is AUTO, CAL
Gain, and WX+T (Weather Plus Turbulence) in all phases of flight.

Figure 3-12 Recommended Operating Mode Figure 6-1  Airbus MultiScan ThreatTrack Control Panel
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RAES ERORRAA, RANREIAH FIED?

WHO IS LIABLE IF CREW FOLLOW MANUFACTURER RECOMMENDATIONS

OVERVIEW
Introduction

MultiScan™ Radar
WRT-2100

The Quiet, Dark Cockpit philosophy means that, when the radar is used

in AUTO, only threat weather is displayed. Weather that is beneath
the aircraft altitude is not displayed. A recent OEM Human Machine
Interface (HMI) study shows the operational efficiencies achieved
through this philosophy. Note that in the lab when the pilot sample was

presented with a MultiScan like HMI, very efficient flight operations were

achieved. Almost all pilots navigated the weather in the safest manner

and did so in a way that

Figure 2-1  MultiScan Quiet Dark Cockpit Efficient Deviation

saved the most time and fuel.

AUTO (+T or +T+HZD) mode is recommended for
all phases of flight?

Q1. Is Rockwell Collins willing to bear
the liability?
Q2. Do you believe what they claimed?

NOTE

When MultiScan ThreatTrack software is installed,

Turbulence (TURB) Mode on the control panel is replaced by
Weather+Turbulence+Hazard (WX+T+HZD). Weather (WX)

and Weather+Turbulence (WX+T) Modes operate the standard
MultiScan V1 software. ThreatTrack functions are activated when
WX+T+HZD is selected.

TIP

AUTO and WX+T are recommended during all phases of flight for
V1. AUTO and WX+T+HZD are recommended during all phases
of flight for V2.
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MURPHY’S LAW — WILL CREW IMMUNE FROM LIABILITY?

R e O D7 i i Crew saw flashing on the right hand side

ﬁ) A Bt ’\:Et}?!,ﬁﬂ_\iﬂl%ﬂ' Eﬁ 15“ ﬂgpﬁg'iﬁi%_?ﬂgﬁ? of AC after TO from ZBAA around 3000

%ﬁ?&%&iﬁ ;‘: g%@eéfu E%?ﬁ%i%; j:; E’Eﬂ; = M, all parameters were nor.mal th? flight

EBHES » RE KT > B 2t > ND BB E 40 58 ; was continued a.nd found lightening

& s 3 i }—E'i‘ﬂ,’% 25 B 2 . —E‘mﬁ_g\-g M Eﬁzgggj[@ﬂ : stpkes.on rear side of radom..... patched

ENEAECIESE > & 1500 KFHATH 1T - #l with high speed tape......

R E A G B & R RS I =, y . .

IS E > YRS A RPEE 3 R AT RS 1. LH set Wx radar in AUTO, Gain +1

1T ° ARARNE T OFKS mode, RH set Wx radar in AUTO mode,
AR I TR R R 2 ND range 40 NM;

O DT ZASEND EBR e 2. AC were in the IMC after TO climbing

1. EERSESEERAARH 4. 1155 =.HE:1 5 2 el to 1500 M and circumnavigating based

B~ RS AR A dmiHLTITE on Wx radar.

BERREXANNEH ﬁ}ﬁé }Egém}%jﬁsé%f{éillfﬂzﬂg 3. According to technical info provided

= > ND [E&EE 40 /BE ; ey ?éﬁﬁﬂihﬁ Fﬁﬁﬂﬁgﬁ . by Rockwell Collins only threats will

2 - WALE EDAEEESEIETT - STIBAEIE E D HIE T I display on ND

1500 KEHATH §AT > 1l HEEMNTEBRERR » # 4. Mechanic has grinded the damage of

%fﬁ%%ﬁﬁm%éﬁ%% Eﬁﬁi@%ﬂﬂ HIRLIE £ 400 lightening strike and carried out NDT

o TR N TE R AR A S probe, patched with high speed tape....
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WHAT AIRBUS HAS TO SAY

Different Types of Radars

Auto-Tilt Radars 9 9 6

TILT AUTO mode is the default
mode...

... However, manual tiltis still
necessary:

+ For further storm cells analysis

+ Regularly, to enhance weather
awareness

> Manual and Auto-Tilt Radars are verv similar in terms of operation

I E Aircraft Svstems/\Weather Radar
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WHAT IS THE DIFFERENCE BETWEEN AIRBUS AND ROCKWELL COLLINS

To whom that you will follow? Airbus or RC?

Why they talk : :
b Aand Airbus Rockwell Collins
differently?

NATURE OF PRODUCTS Commercial & Public safety Commercial

7 e AR 7 Ak A 3R R4 7 b A) %
g LABILITY by e producy ey

= i P e BRAR E R ILF R LR 2% S A TR

BURDEN OF PROOF Heavy Nil or light

FAE A WE T RAR %2
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NEW RADAR OPERATIONAL RECOMMENDATIONS

® The beam of radar, &L k49 7k &
'® . .
P ® Manual tilts are still necessary
Common Recommendations e @ 9 9 @ ® Multi Scan
® On path /Off path
New Operational Recommendations in FCTM )
® Use of radar/ Recommendation; 3
Avoidance Decision: N, No longer linked to the height
+ No longer linked to the height of cells of CB, Not rely on the colors, No
+ Does not rely only on colors shooting on the shadow
+“Area of greatest threat” based on: ® Avoidance technique
» Location and shape of the strongest weather ® Gain control
radar echoes
o T
» Meteorological knowledge of the flight crew Tilt control 1/60 rules
— Zone where the flight crew estimates that the ® nghtenlng : “Observation”
weather conditions are too dangerous to fly in ® Im act Of ice cr stal
— Empowers crew's expertise p . y
® Conclusion

Seplamber, 2097 Fligh! Operabions & Training regonal samnar AIRBUS



http://gurumaster.org/wp-content/uploads/2019/08/RadarUSE.mp4

P FTEREARA

THE RADAR ANTENNAAND MOUNT

One antenna can only shoot one beam at a time, there is no “two antenna beams”;
Multi-Scan does not shoot two beams simultaneously, it sweep upper and lower beam

alternatively then store in the memory for computer to compose the images together, just like
“MRI” scan image, two sweeps takes 8 seconds / 2 NM distance coverage

Mechanics
'WEATHER BADAR ANTENNA .
must calibrate
the antenna
leveling

DRIVE WR ANTEMMNA

334 4111 4 AAMD 05

POSITION INDICATOR
EL AND AZ SWITHES
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THE ELECTROMAGNETIC RADIATION IS EVERYWHERE

THE ELEGTROMAGNETICG SPECTRURM
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http://www.flickr.com/photos/advancedphotonsource/5940581568/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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THE ELECTROMAGNETIC RADIATION IS EVERYWHERE
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MAXIMUM EXPOSURE OF ENVIRONMENTAL ELECTROMAGNETIC RADIATION

K KWave R — R (B2 R) ZFPik ZR(F A R) Bk
length 42 Unit First level exposure Second Ieve? exposure
k. b, sk
Long, rl}/ledlum, V /m <10 (25
Short
A8 42 K
Ultra short V/m e e
TR
Microwave <10 <20
A ‘ - . .
e V,/m Be BB B EREI AN, WE LA D A &

Note: u=1x10-¢;mentioned.in u W/cm 2 . The gauge shown on next 2 slide is measuring in p W /m 2
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ELECTRO AND MAGNETIC FILES — WINDSHIELD HEATER IS THE WORSE BUT....

XiRF~NE-=x | am not the one, don’t blame
‘ M e- rRadar

The strongest electromagnetic radiation is coming wind shield No variation of reading regardless the
heating / intermittent heating based on preset temperature Radar circuitry is turned on or off



http://gurumaster.org/wp-content/uploads/2019/08/windShieldHeating.mp4
http://gurumaster.org/wp-content/uploads/2019/08/RadarTestInternal.mp4

MEEABMRIC TR AT S

IS WX RADAR EMITTING THE HARMFUL RADIATION ?

i 0.02 |}
kectric Fi

RF Strength  gr————

2

RF radiation are
everywhere
these days, but it
has nothing to do
with Wx Radar !

Radar “on” as
soon as you start
taxi no later than
before take off
may save you a
day!!


http://gurumaster.org/wp-content/uploads/2019/08/RadarTestExternal.mp4

AR TLEERNEN
THE ANTONYMY OF RADAR BEAM(S)

Beam width can be calculated by means of geometry in relation to the angles and distance
But............. Is the radar beam exactly 3.5 ¢ sharp, for precise calculation?

Figure 7-3  Flight Path Hazards — Flashlight Beam
BEAM WIDTH AND CELL HEIGHT RESOLUTION

The MultiScan radar utilizes a 3.5 denree heam Althaunh this i= nrathy -
narrow, by 80 NM it is already 28 0( Figure 4-21 3.5 Degree Radar Beam Width FIaShhg ht Beam
picture). As a result, height estimati
more coarse the further the distance
occasion, weather that is initially visi
display as it approaches the aircraft
the cell height.

<0¢ Sp/,

40 NM
14 000 A

S0 M
28 000 ft

120 NM
42 000 R

160 NM

98 000 f.

320 NM
112 00D fi

TPOE331_01

Objects may be detected outside the center of a
flashlight beam. Similarly, radar side lobes may
also pick up returns outside the normal 3.5°

beam width.
TPO5443_03
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PRACTICAL USE OF WXR 2100 RADAR- UNDERSTAND THE TILT

Beam width 2/3 NM
A Beam width 1/3 NM ( 4000 ft) B(eg:)rg(\)/vfitgitthM
Radar B idth 3°
[] 0000000000000 o] 000000000000] | ) e (12000 ft) -
Tilted 0°

20 NM 40 NM 60 NM




ERTERERIEN

PRACTICAL USE OF WXR 2100 RADAR- UNDERSTAND THE TILT

% ‘\a E u mmo% ‘ 0°Reference

Beam wigth 1 Beam wi
/3 am width
(2000 ft) M (4000 ft) 23N

\

(Distance not to scale) > 20 NM 4’ 40 NM—> 60 NM
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PRACTICAL USE OF WXR 2100 RADAR- UNDERSTAND THE TILT

D A D D O°Reference Al
:S E:::j::ﬁg;;;%%%§§ 000000000000 .
Radar Beam w; R Be .
35" ) Notto segyg am width 1/3 Ny
Beam wigth
6020 ft TNM
. .

Beam wigth
2
(2000 ft) (4000 ft) 3 NM

6000+t O] <@—- - - - - - - ==
L
o

12000+ ft

18000+1 A\ = = = = = === =—=—--------——— —@§ gk B- - -~ -
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GROUND CLUSTER FALLSWITHIN THE TRIANGULAR CONE
MAPPING
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7000 |

Tilt -4.5 degree
At FL 340 the bottom of beam
(4.5+1.5)x5020 ft= 30000 ft
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THE GAIN CONTROL

COLLINS HOW RADAR WORKS
MultiScan™ Radar Gain

Figure 6-7  Calibrated Gain Color Scheme

circuitry associates these different amounts of moisture (or rainfall
rates) with a particular color level on a weather radar display (see
figure 6-7). For instance, dreen represents a weak rainfall rate of 0.03
to 0.15 inches/hour (in/hr), while red represents a rainfall rate that is
greater than 0.5 in/hr. Note that black is also a color level. Black on

a weather radar display does not mean that weather is not present
(although this may be the case), it simply means that the rainfall rate is
less than 0.03 in/hr.

Also note that each color level represents a change of 10 dBz (green
is 20 dBz, MS 30 dBz, and red is 40 dBz or greater). Therefore,
changing the gain by 10 dBz above or below the CAL setting will
change the display by one color level.

Magenta represents turbulent airflow that, in essence, represents
variations in raindrop movement of greater than 5 meters/second.
Doppler turbulence detection is described in detail later in this section
(¢page 6-32).

«[II»

Black (Less Than .76 mm/hr [.03
in/hr])

Green: Weak (.76 - 3.81 mm/hr
[.03-.15 in/hr] - 20 dBz)

Moderate (3.81 - 12.7
mm/hr [.15-.5 in/hr] - 30 dBz)

Red: Strong to Very Strong
(12.7 mm/hr [.5 in/hr] and Greater
- 40 dBz and greater)

Magenta: Turbulence
(Greater than 5
meters/second wind velocity)
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THE GAIN CONTROL

The basic principals
of radar has never
been changed for
almost 50 years
(fours colors + later
Doppler etfect)

GAIN — STANDARD RADAR COLORS/
REFLECTIVITY RATES

In MAN CAL Gain, the radar paints the standard reflectivity rates
(representing rain fall rates) for red, yellow, green and black. Weather
that is present in the black region is not reflective enough to meet the
green threshold display criteria. Notice that an increase or decrease o
10 dB of sensitivity represents a change of one color level.

Figure 4-1  Standard Radar Reflectivity (Rain Fall) Rates

Standard Radar Reflectivity (Rain Fall) Rates

~ee the Weak Moderate Strong to
Less than 3.81-127 12.7 mm/
76 mm/hr (20 dB2) (30 dBz) mm/hr Very Strong hr (.5 in/
(.03 in/hr) (15-5 (40 dBz and PR
in/hr) Creater) et
I\ J
h A J
10 dBz 10 dBz

During MAN operation radar colors are determined by rainfall rates
(note: dBz is an engineering term for reflectivity).
Note that there is 10 dB of gain between each color level.

TPO5414_01
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THE GAIN CONTROL
Figure 6-7  Calibrated Gain Color Scheme

20 40
dy d «II»

> * Black (Less Than .76 mm/hr [.03
in/hr])
I I Calibrated » Green: Weak (.76 - 3.81 mm/hr
[.03-.15 in/hr] - 20 dBz)
I I +4 dB Moderate (3.81 - 12.7
mm/hr [.15-.5 in/hr] - 30 dBz)
I I +8 dB + Red: Strong to Very Strong
(12.7 mm/hr [.5 in/hr] and Greater
e o o -3 dB =4} GEZ RDa Qrearer)

» Magenta: Turbulence

. . qs Greater than 5
( | i
—————— Dynamic indicator Doppler meters/second wind velocity)

effect

e.g. 16 dB will display black, but if you
turn gain control to +4 dB, then it
starts to display green

Gain has nothing to do with echo (rainfall) intensity, it merely
changes the way how that electronic signal is going to display
—colors
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SELF CREATED THREATS — IMPROPER USE OF RADAR

)
7p)
@)
i (1“ - [ R e :
J— R e @ _
3 Check |nten3|ty 12000ft 5. Confirm it is safe stay on -
below my alt at 120 NM route © !
" - . 1 FD 2
= 0
L
O +
—
O
+—
s o)
b 4 47 o | — rFHN H m
2. Check Check how hlgh is the 4. Checkrelative intensity 6. Thiswas What everyone
“wet-top,-my-alt-and 12000ft below my alt FL else is avoiding, AUTO

—above (vMranual) 301 Gain +8
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SA-DO YOU KNOW WHAT YOU ARE AVOIDING?



http://gurumaster.org/wp-content/uploads/2019/08/Danger.m4a

B TR HEATIRAKXKFE

GAINS ARE NOT THE SAME

Figure 4-7 Automatic Temperature Based Gain

MultiScan™ Radar DISPLAYS
WRT-2100 Quiet, Dark Cockpit
TIP

¢ At cruise altitudes, MAN Max gain and AUTO CAL gain are
essentially equivalent. In AUTO, further increasing the gain above
the CAL position may result in over warning and unnecessary
deviations.

MAN CAL Gain selected.
Manual tilt set properly.

AN MAX Gain selected.
v Tilt is unchanged from previous picture.

Understand the

system logics when
use AUTO functions !!

AUTO CAL Gain selected. AUTO MAX Gain selected.
Note that AUTO CAL Gain and Full Gain control above CAL is available
MAN MAX Gain display essentially in AUTO but will over represent the threat.

the same level of cell intensity.
TPO5329_01
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GAINS ARE NOT THE SAME

By examine the real flight

conditon, the eflectivy
of precipitation level, It is

control in | =

e e e e e ettt e S
E

AUTO mode gain set to ?
CAL at cruise level

MAN mode gain set to
MAX

SO WHAT ABOUT
AT LOW ALT?
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GAINS ARE NOT THE SAME

It does not seem much of
difference by comparing
the High Cruise Level
and Low Approach

ALT !

USE AUTO
MODE WISELY !!

Fool-proof radar
won't proof fools

AT LOW APPROACH ALTITUDE

AUTO / GAIN=CAL MAN / GAIN=MAX




FBCAINWBA- A RLERER - AT THAC
AVOID GREATEST THREAT OR AVOID BASED ON COLORS?
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BRIGHT BAND / MONSOON RAIN EFFECT

Figure 5-8  Bright Band/Monsoon — CAL Gain

Figure 5-7  Ground Based Vertical Weather Radar Presentation

Colors are not the
only
identification of
THREAT, it could

Height (km)

Bright
be merely a result Band
of nature
phenomenon and Bright Band has caused much of the display to tum

yellow. At longer ranges the display turmns green
due to the fact that the radar beam is pointed up
man made out of the Bright Band region. Bright Band produces very strong radar returns that can
. TPO5339_01 turn the entire display yellow or red.
machine TPOS391.01

A similar situation sometimes occurs during monsoon rains where
heavy rain fall rates produce very strong reflectivity. In the case of
monsoon rains, it is not unusual for the entire display to turn red. Should
flight crews encounter a red out situation, gain can be temporarily
reduced by -8, or about one color level (See page 4-1 and page 5-26),
to better determine if embedded cells are hidden by the stratiform rain.
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EXAMPLE OF NON THREAT WX
Figure 4-10 Non-Threat Weather

[t may not look
as bad as itis!!

———

From a distance this cell appears dangerous.
However, upon further examination it can be
seen that it is post convective and has very little
substance. It is also slightly below the aircraft
flight path. Therefore, it is not displayed.

TPO5383_01
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THREAT TRACK LOGICS

Figure 2-8  MultiScan ThreatTrack Radar Display Icons

003°/67 054 6 Mature Cell Associated Threat:
~ , . Hail, lightning and turb threats

. _ Qutside the cell boundary
Predictive OverFlight: /

Turbulence from cell.growing & 2678 9
up beneath the aircraft

Mid Adtitugé Associated .~
Threat: Lightning potential
in the vicinity of
e freezing level

10 , (5)
_/ FAA Certified ‘
(Severe) .

~.. Ride" Ouallty
;,Turbulence

Anvil Top Associated

Turbul,énce

- Threat: Downwind hail '

threat region

MultiScan ThreatTrack provides analysis tools that facilitate the best possible
decision making when transiting severe weather.

Figure 6-11

The cell pictured is a mid
altitude lightning threat.
However, because the
aircraft is more than 10 000
ft. above the freezing level
the Mid Altitude Associated
Threat icon (red speckles
inside the cell boundary) is
not displayed.

When the aircraft descends
to within 10 000 . of the
freezing level, the red
speckles will be displayed
inside the cell boundary -~ _

because the cell meets the ™ .

Mid Altitude Associated
Threat criteria (i.e. itis a
lightning threat)

Mid Altitude Associated Threat Criteria
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THREAT TRACK LOGICS

Figure 6-10 Lightning Strike vs. Freezing Level

40

£
o
L3
-t::l 20=g=
£
=
Freazing Level
GE
0 i t i i
0 5 10 15 20

Percentage

The majority of lightning strikes occur within
the vicinitv of the freezina level.

TIP

]
‘. When possible, minimize time in the vicinity of the freezing level to
reduce the potential for lightning strikes.

__/ NOTE

= Later stage cumulus cells are not a significant lightning threat at
cruise altitude. Therefore, the mid altitude associated threat icon is
no longer displayed once the aircraft climbs more than 10 000 ft.
above the freezing level.

Figure 7-13 Thunderstorm Vertical Reflectivity Characteristics (Based
on Region)

Thunderstorm Vertical Reflectivity Characteristics
(Based on Region)

50,000
| 20 dB Difference
in Reflectivity
40,000
P 35.000" =y
H
E -
&
= 210,000
Freazing Level \\ .
s 16,000' B
3 %
o
10,000 ~ %
e-o-o-a Mid-Lattude Continental E
=-s-8-a Equatorial Continental E ©
~  e=e—e—e Equalorial Oceanic !§
o i L i 1 i 1 i 1 L
o 10 20 30 a0 50
Maximum Reflectivity (dBz)
I se— I

Equivalent Alrcraft Display Colors (Calibrated Radar Display)

Land masses cause differential heating that produces strong updrafis.
Thus moisture is carried to high altitudes and increases the reflectivity
of land based cells. Oceanic regions, however, act as a heat sink
(constant temperature) resulting in only moderate updrafts and less
moisture/reflectivity at higher altitudes.
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AUTONOMY OF THUNDER STORM CELL

Figure 6-8 Cell Life Cycle

Cumulous - Mature i Dissipating

Ty whar
:

More severe cloud to
ground lightning

\; -

wir

| l

w A
. &
| |
0 Minutes 8 18
Cloud to cloud
lightning

Lightning potential exists during the latter cumulous stage and the mature stage of
thunderstorm development. During the Mature stage additional threats include hail
and severe turbulence which may extend outside the cell boundaries.

TPO5424_01
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ATTENUATIONS

1. Coulomb’s law F=kQ1.Q2/r? (k=1/4me0) E4t
TAE: WIRIR L5 IEH T AR AL

2. Low reflectivity of body of precipitation in
nature

ATTENUATION

Significant attenuation of the radar signal due to absorption and
scattering occurs as the transmitted pulse moves to its furthest range
and again during transit back to the receiver from a radar target. In
addition, beyond 80 NM a normal thunderstorm (defined as a 3 NM
sphere of water) no longer fills the radar beam. As a consequence,
significant amounts of radar energy bypass the target entirely. Thus, for

weather targets detected at extended ranges, the signal received back
at the aircraft is significantly weaker than the original radar pulse.

Figure 4-11 Range Attenuation

The radar signal is continuously
attenuated with the result that
the return signal is sign ﬁ:_;i;”'l',i_\l’
weaker than the ariginal
transmitted pulse.

"n"'_“}:n m e

_:-'P.f_p =_,_\___\___\_‘_

— =
50 NM TSR0 |

TPOS384_01

ATTENUATION AND THE DISPLAY OF LONG RANGE
WEATHER

At longer ranges, due to attenuation, the radar will only be able to see
very strong weather such as thunderstorm cores. As these storms
approach the aircraft, more of the cell becomes visible. In the pictures
on the following page, first note the line of cells at 300 NM. As the cells
approach the aircraft, attenuation is lessened and the cells appear to
grow. Within 80 NM the full extent of the storms becomes visible to
the radar.

Figure 4-12 Line of Cells

Due to attenuation
- e, Wiy,

the radar can only -

-

= S
see thunderstorm _ B -
cores at 320 NM. As Line of cells Line of cells
cells near the aircraft at 280 NM at 240 NM

they will appear to
grow. In actuality,
attenuation is
decreasing and the
radar is better able
to see the full extent
of the cells. Line of cells Line of cells
& at 120 NM at 80 NM
1 .

TPO5326 01
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ATTENUATION AND WARNING

Figure 4-16 Radar Attenuation Sequence

Figure 4-17 PAC Alert — Attenuated Regions (Radar Shadow)

Attenuated

Area Attenuated » \
Area

Attenuated
Ar—ea Aﬂenuatﬁd

- Area

1. Due to attenuation the cells at 5 NM 2. Upon penetration attenuation increases
are masking significant weather Previously visible weather is masked.
behind them.

The yellow PAC Alert bar warns flight crews of

attenuated regions, (sometimes called a radar

3. At the mid point of the penetration a 4. Near the trailing edge of the initial shadow) while maintaining the Quiet,
small weather return is visible behind storm cell several additional returns ’ Jremi :
the storm become visible. Dark CO("kp”‘ p|'1l|0b0ph’y'.
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SENSITIVITY CONTROL STC - CoULOMB‘S LAW F=kQ1.Q2/rR? (K=1/411E0)

SENSITIVITY TIME CONTROL (STC)

Sensitivity Time Control (STC) is designed to compensate for beam
attenuation of the radar by increasing receiver sensitivity over time so
that more distant thunderstorm cells have more energy on the target
than do cells closer to the aircraft.

ngure 4_‘,‘3 Sensllnvl.-ty Tjrme Conrrol‘ Graph As cells approach the aircraft, STC decreases sensitivity to prevent the

cells from growing in intensity. However, due to the use of increased

gain in AUTO (see page 4-4), it is not unusual for green returns to B L

appear at 40-50 NM. Green in this case represents very low reflectivity ® Itshould be considered normal radar operation when green appears
returns (two color levels below the normal green threshold). The green | ©n the display at around 40-50 NM. In this case, green represents
areas can be transited, and light to moderate chop can be expected. navigable weather and light to moderate chop would be expected.

As an example, the following pictures depict a transit corridor between
two cells at 50 NM. However, green returns become visible between the
cells at 40 NM. Essentially, at 40 NM the radar is displaying the haze
layer that is between the two cells (see page 5-1, Radar Interpretation
for additional information on “What Does Green Mean?").

Figure 4-14 Sensitivity Time Control on ND — 50 NM Figure 4-15 Sensitivity Time Control on ND — 40 NM

)

m

Receiver Sensitivity
Jwi 01S

Time (Distance) !

Sensitivity time control (STC) increases receiver sensitivity

over time. As a consequence distant thunderstorm cells tekacbeytel Sttt AL4D NM the haze layer batwsen th
desplayed. Light to moderale chop can be expected

have more energy on target than do close in cells. TROs388_1 s asoghe

Is is

= TPO5385_01
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AUTO MODE WON’T SAVE YOU A DAY

Figure 5-36 Blooming
MULTISCAN V1

MultiScan V1 software was incorporated into the radar in 2008.
MultiScan V1 introduced the Quiet, Dark Cockpit concept (i.e.,

only threat weather is displayed). Using the Beam to Beam Power
Comparison technology developed for MultiScan, the radar draws a line
6000 ft. beneath the aircraft at cruise altitudes. |[Non-threat weather that
Is below the line (approximately 6000 ft. beneath the aircraft) is not
shown. Threat weather above the line is displayed on the Navigation
Display (ND).

Figure 2-4  Quiet, Dark Cockpit Concept (6000 ft Line)

A line is drawn six thousand feet beneath the aircraft altitude.
A beam to beam power comparison is then performed and
only weather above the line is displayed.

TPO5369 01 =
e 1 1 1 £ In this sequence of photos the crew made the decision to deviate through the green
If the WX 6000 ft belOW 1S 1n51gn1flcant/ Why BLOOMING path between two cells. In the second piclure yellow blooming is beginning directly
: ahead of the aircraft at 10 NM. Blooming continues until the entire area within 10 NM
becomes an lssue? of the aircrafl has turned yellow. Blooming over represents the threat. Only light chop

was encountered
b TPOS5407 01



ERIAHER BHRX-ZH B B3

DO NOT BLINDFOLD AUTOMATICALLY

Figure 6-3 MultiScan Weather Returns

Monkey pushes the
buttons, human push the
brain !!

WHAT !? Ttis
okay to go
through the
HAZARDS??

MultiScan V1 Weather Relurns MultiScan ThreatTrack Weather Returns
TPOS421_1

Note that the ThreatTrack software is operating properly in the
second picture (i.e., this is not really an over sensitive condition).

The Core Threat Analysis feature has determined that the cells are
more convective than they actually appear. Therefore, the radar has
increased the returns to better convey the actual threat. And the fact
that the red speckles are inside the cell boundaries indicates that these
cells are moderate (not severe), but create an increased probability

of a lightning strike (see page 6-9). In this case, yellow really does
mean caution.

The best way to navigate these cells is to turn the gain down to reduce
the intensity of the returns by about one color level (see page 4-1).
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AUTO PRECAUTIONS

68 383 T8 399 3
1 FD 2 053 /21 R 2‘2;;;

11:30

Real flight Example 1-1

Spot the potential

threat for further

analysis




MANUAL CONFIRMATION

68 382 Tag 396
+4 NM

11:30

Real flight Example 1-2

Concur threats for
avoidance path

21 5?8
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AUTO MODE MIGHT TRAP YOU

AP 1

A/THR U/I;;/ 31 OF 349
- t T
e
Real flight Example 2- - >//
1 a -
— 1 4
o 9 88 - ’ B R
Shortly after take off 1= i \
- / \
. .. - /30 5
AUTO indicated only 2 : ! . @ ;. \‘\i
r 20 214 oV 1
L >075- 4 / / 20 ok
precipitation at 030-040 1 2= ) : ?fgl A\ -
. 6: &p ABNJ213“_; y WX+T
bearing / 20NM range ey e 05' 34" P asniatz s
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AUTO MODE MIGHT TRAP YOU
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AUTO MODE MIGHT TRAP YOU
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SUMMARY — UNDERSTAND THE RADAR CORRECTLY& USE WISELY

| Be advised of internal “shortfalls” | AUTO BLIND FOLD

Some functions
may have the state
of art in N
mind....but you
are a pro pilot




Tox;;nr;clal ' Lightening
Strikes

Figure 6-8  Cell Life Cycle

Cumulous Maiure Cussipating
" Ay whax
e B '
L]
3 4 8
LOW OMnutes & 15 2 Y ErY 5 53 &

Visibility e ol v

Lightning patenlial exists dusing the latier comulous stage and the mature stage of
thundarstonm development. Duning the Mature stage addilional threats include hail
and severe rbulence which may extend outside the cell baundaries

TPOS&M_01

Turbulence
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TO WHOM THAT YOU WILL FOLLOW

Auto Mode may lead you to
inconsistent judgement
FOLLOW YOUR
JUDGEMENT

Auto Mode may give you false
warning

AUTO SCARE

You are the pilot, you call the shot, not
Airbus nor Rockwell Collins
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SUMMARY OF PROPER USE OF ON BOARD WX RADAR

Disclaimers:

1.

The statements herein are based on weather radar manufacture’s user manuals
(WXR2100/WRT2100) and Airbus recommendation of how to use the weather radar; in
addition to author’s experience, operational practice and validation of proclaimed
functions by the user’s manual in real flight.

It is based on the campaign of Airbus RDPM (Recognition Primed Decision Making)
principal in which way the experience counts.

These statements are by no means official nor intended to replace airlines policies and
procedures, if airlines only require pilots to use recitation, i.e. 1 notch, 2 notch, instead
of understand the system logic about what is the functions behind the “notch”, then all
reference herein has no reference value in all circumstance.

These statements are not indented for recite & apply, these are not procedures but the
means to understand the system logics of Wx radar and the structure of Wx threat
therefore understand the interaction in between mother nature and man-made machine
to archive both safe and efficient operation in regard to decision making for “threat”
avoidance in flight, author will not be held liable in any way whatsoever, reader’s
discretion is advised.
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SUMMARY OF PROPER USE OF ON BOARD WX RADAR

=4

1. AXAERALABTRHEH ﬁﬁﬂﬂﬁ S 4% ] HHWXR2100/WRT2100) 24 % 2 b % % s 3 3+ F L&
T R, FFEAT ZFE%, RIET I F M AT SR 2 At 1 SLIRALIEBAT T 43 B g oh 45
Ko

2. RBEY TR TR AARIES PR E NG PG E [ 2 iniide ki X, | RDPM (Recognition
Primed Decision Making), £ 352 i W 694 SR IE

3. AXMWRIEBEME 7 X REE ZTIAT A, ERZRRBRARATE] 69 X A5« BUR L
A WA, o BAFAASRALE] FLE R VASRITEE T R AGRAE, Pl Aedb S m—As. BAASSE, mikhe
— 45 A g mddbz 69 F ALAAT? R AT AW ERA, WAL FRER,

4. AW EAR M ARG SR L, BOAETEIBAEE PR P, #8047 RE AR HE &
0 R R AN HAR, FRAETTARIRIL BB SR MRS, LR & IE T & TR AGIAR
BT BN R AT I, RUBIE. LRFBRZBRE S, R EZRHH. L420ET, DA
[ = R, 3 B AT A B R A AR L.
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SUMMARY — UNDERSTAND THE RADAR CORRECTLY & USE WISELY

SETTING OF NAVIGATION DISPLAY

General overview Strategical Circumnavigatio Threats
planning n avoidance
Decision making
B 267K SRR F A 56k R =] # g fe R A
AUTO AUTO+MAN+AUTO MAN+AUTO+MAN MAN+AUTO+MAN+MA

N
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Summary — Wx Avoidance Respect Index

Wx Avoidance Respect Index K548 k& =152

N Aircraft Altitude \ .
Doppler Effect Turbulence 413 %35 & BlUEE &= & o Radar Echo &4 [B3§
KIS E
Magenta ;¥£T (Radar Echo +10000 ft) Black G;;en R&d
RANDOM /LIGHT / SCATTER AND PATCHY : BRAE/ERINDEAEFRCED |0 -5000 ft 0 0 2
STEADY LIGHT / SMALL AREA / PATCHY i B ERINTEE | i 1 5000 ft -10000 ft 0 0 2
STEADY BRIGHT / SMALL AREA SR REIRINSERE 2 15000ft -20000 ft 0 0 3
STEADY BRIGHT / LARGE AREA R R R RIS 3 20000 ft - 25000 0 1 5
y¥1(note 1): possible nuisance B o fE2{RES
*”area” is relative term, refers to relative to the area of precipitation echo “/)\3& [ “ 28 X
=S, BT EEcEmE. 25000 ft + 0 2 5
*Wet top is identified by MAN tilt and effective gain setting, CAL as basis no more than
+4 dB

@ Respect index& 2 f5#= Magenta ¥4I (index) + Radar Echo &iA[E3§ (index)

©= Threat Avoid Eif, Rz

O=Threat Avoidg filh, RETE K

©= Consider a threat Avoid, seat belt sign on PA everyone be seated if not Z[E%E K, BEALZE K, RLEHAT/ T AwE

®= Not a threat JEE{ i

©= Not a threat3F g fij»

*This a supplement only to a professional pilot, not a procedure for recited and repeat; Airmanship and professional knowledge shall prevail.
RFESEIF VT RENFBR AR H RS R, FETHRCESRORE, RUEROEI S L ART ERAQRNE
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WHO IS RESPONSIBLE FOR AIR TRAFFIC CONGESTION AND DELAYS ?

Professional pilots exercise their professional knowledge,
CRM principal and Aeronautical Decision Making with
critical thinking.

Amateur pilots make decision based on senseless
speculations and wrongful belief without logical thinking.

99.999999 % of the time is not critically related to safety
INn term of CRM decision making . ........ safe and efficient flight,FAA)




Thank You
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