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1. Radar System Components

1. $2UU Radar Usznauluse
1.1. Transmitter & Control Cabinet

- Transmitter vt wandyeia Pulse dwanlulusiniameniasdslszunn 250 - 350 Aladna

- Control Cabinet viwithiniuANLazUsTLIaNa

m‘wﬁ 1 : wa@neym Transmitter & Control Cabinet



w2

o

1.2 Antenna and Pedestal Unit yihwiihimuaufianienisuninseaneniiy wiaudwas Sudyaio

Pulse

EEC-GM-300-35

mwﬁ 2 : LL@»9 Antenna and Pedestal Unit

v
a v A

210017 2 Antenna and Pedestal Unit 3¢fndaiilslagauuugnvedeasneisns Matereaiuaigaine

93l Feed horn 1Jutaansduazsupausens Auiuaiuaigeinieaziiounsalynies
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1.3. Receiver Unit vimthiidgana Pulse Nazviounauunnsoddiuilinesnisesn noullas

Judyanainea wedsluds Digtal Signal Processor

EEC-GM-300-35

AN 3 : w@AS Receiver Unit

200NN 3 Receiver Unit 9¢AnddlunansdtiaguaumnaIaIuagaInIe
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1.4. Waveguide Switch yiuthilldanidun9n1singnszanenau 55139 Horizontal, Vertical or

Dual Function(SIDPOL)

"
\

EEC-GM-300-35

To “H"
Receiver

To "
Receiver

From
Transmitter
Cabinet

CIRCULATOR

EEC-GM-332-35

* High Energy RF (Non Polarized)

High Energy RF (H-Polarization)
: High Energy RF (V-Polarization)
> Low Energy RF (H-Polarization)
=> Low Energy RF (V-Polarization)

AT 4 ; wan Waveguide Switch



w1 |5

(%
v v [

21ANINT 4 Waveguide Switch 225AfIAUMARUEI8DINA

2. NNSN19IUVINIAS

ANA 5 WEAAINITVINIIUYDUIANT

NNINA 5 NTYINUVBLIATFFUIIN MdwAUANLAzUIEIIaNE (Control Cabinet) AuANAINISYINaUlUEs
gunsalnATesds (Transmitter) 9MNWW A1ALATBYEY (Transmitter) FndnuAzadIMAREINg lneLsans

[ 1 A a | [ 1 & 1 | 1 A . .
nTReINARYiNIsamawIng Judamglugisiandun i viedandu (Waveguide Switch) wagszuuanu

a1891n1¢1 (Antenna) AnyuluMLITEUIU 360 8961 WazhwIRINNiUAlAlT Weadaiudsnansenuiuill
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(NFury gLy fide un wiad w3edNnue “av) AzaeTiounduudanuaise1na wWhigaunsalnianieesy

(Receiver Unit) titethunlalunisuszananadyaiu neunazondsliuansdoyauuasnimisaiinely

Y U

3. szuulniuan wag TWwds99

Main safety switch Auto transfer switch Stabilizer 20Kva & UPS 15Kva

Generator
50 Kva

AN 6 : hansszuulnivan wag Tudnd1seq

4.95UU Safety

53UV Safety Usznauluiae
1. gUnsniym Fire Alarm Control gngunsaiudaioululud fsnni 6

2.9Un309 Interlock and Emergency Stop ¥ngUnIaingan15yaurassasuuaniduy fanIni 7
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smoke detector bell manual bell

Fire Alarm Control
A9 7 wansgunsalym Fire Alarm Control

Interlock and Emergency Stop
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AT 8 ; meqﬂﬂiiﬂ Interlock and Emergency Stop

5. Dual Polarization Radar faagls

Dual Polarization Radar fig LAT84L5A15ATINBINA JUAIAATIITIIU VoINTURATENINET kagniiedu
dug drdnduvanaiionsinens d1inssuisnFmnaIuAs waznesinenia Lusu Jalnann1svine
a Y] d' s a . . . I a 1 A oA A Ao
WUUREIIUATBAIANS YA Single Polarization WALNLLNUANTAIARUEN 1 WAL ABEVIY WNULUILDY
(Horizontal) kagknuuwins (Vertical) taiiu@nanuanuisalunisnsianasng1nsalonie lngdlkandnnis

7593 %58 Product WinanAudn ¢ Product vinbilananisnsianaunu gniiu wig wazusingnisaleangg v

¥
=

189U
Dual "8 @, 3uiuseninsuanagednl, 4o, aaede, ansilnasarie, wuseaniuaeinia

Polarization 1188 AAN19N1SHENIZA8vasaLINwIMAN T vaIndulvan Nl Feaziinng

o

n3ra8( dearsu) Nawifwazuwiueu lngssuulsasanunsaiazvawsesudymamaunsiuan T
TufiAn19INITUENTEABNUWIRT (Vertical : V) wagiwiuau (Horizontal : H) yistiudusiusseninemiu

ansfudnglusuisiaaviuiuey dvsulnanlsetuiiniuiziuegiunnaudivesing nadnanh

TieniasgivsenenUssinnaes 11 (Target) wiinsneals
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6. NSULHNTZANBARUVDUIATSULUY Dual Polarization

KEY
— Herizental electric field wave
- Vertical electric field wave

New dual-pol radars (polarization)

A9 9 1 UAAINITUNINTEIBARUTBIASTURRULasLsAnsuy Dual Polarization

7. NANAAVDILIATSHUU Dual Polarization

NANARUBUIANSILUU Dual Polarization Usenauluane

1. waw@n (Products) 11m5§1U M3A5IUY Dual Polarization §ensiivilaudy Ll

- Reflectivity (2)
- Velocity (V)
- Spectrum Width (SW)
2. waw@n (Products) Tantulus Taun

- Differential Reflectivity (ZDR)
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- Correlation Coefficient (CC)
- Specific Differential Phase (KDP)

- Hydrometeor Classification (HC) W1 Products ﬁLﬁﬂﬂﬁﬂﬁuﬂaﬁﬁm(Algorithm) VDUIAS

8. ANWAIZNIINIYNTNVAIUINELVIDUNAUVDIAAULIANS MUY Dual Polarization
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General Physical Interpretation

Non-Meteorological Metr (Non-Uniform) Metr (Uniform)
(birds, insects, etc.) (hail, melting snow, etc.) (rain, snow, etc.)

= A P o e

-
’
»‘ﬁ'«

* {_»  WetAggregates
: 3 £ t’-:- o N e e Y e

Complex scattering from Somewhat complex Well-behaved scattering
pulse-to-pulse. Horizontal  scattering from pulse-to- from pulse-to-pulse. Little
and vertical pulses change  pulse. Moderate differences from pulse-to-
in different manners from differences from pulse-to-  pulse for the horizontal and
pulse-to-pulse pulse for the horizontal and vertical pulses

vertical pulses
ANA 10 : MISILEARIBNWE NN NVB LI NEETIDUNAU

9wl 10 : Whilagviounduinainnisdsaduisnng & 3 vnavlaun
- Non - Meteorological t7laflsitmadnugaiionine e un uuas uazdueudu gian fn
NANATUIINNITHIUY
- Metr (Non-Uniform) ihwnsiugnileniner Afsunsslaiuiuey léud anifiu gaifuiids
azaneiiuy

- Metr (Uniform) tnssugaiieninet Mligunsawiueu loun du way Auy

9. sn8azdanNanan (Products) Tndvasa1suuu Dual Polarization
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Nana® (Products) MAndulusvadsa1swuu Dual Polarization #9781 1UNIN52991N AN ELIANS

[
=2 U

waztngaleninenfiunnuudugn lunisieszitenuezidinlaannisasiasaislaudugungsdu fed

[

snuazlduaNanas (Products) A9t

1. Differential Reflectivity (ZDR) fs A1Anuuans19weIn1saziounduvesnausaiiReflectivity)lu
wwIRa(Vertical : V) wazuuiuau (Horizontal : H) vinlvianunsanenuevauauaysusavesaynianierop

size leiogadmau uazdvenlatausnanigniiuan meriwanadulaudninue

. o o

Drizzle Rain Hail Snow Insect

Spherical Horizontally Vertically
{(drizzle, small hail, etc.) Oriented Oriented

(rain, meiting hail, etc.) (i.e. vertically oriented
ice crystals)

Zy Zy

S ‘=S ()

» | z. “
T — 0 >0 F D
ZDR ~ O dB ZDR > OdB ZDR < OdB

AW 11 ; LLﬁﬂﬂgUWﬁﬁﬂ@ﬂ@Hﬂﬂﬂﬁlﬁ%’m Product Differential Reflectivity (ZDR)

NN 11 - ANAINUANAIS ZDR ~ 0 dB jUnssvesasumannegnilesivenasiliunsainay laun duagees

<@ [3
QLALTUIALAN
- ANAINUANAY ZDR > 0 dB JUnssweteumanisanieninenedunsndniawuiuen toun

W gniiuniidsagay
- ANALLANEN ZDR < 0 dB §UN5983eunaniegn leniveastdunsassmaunns loun

HANUDIA99
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8 Differential Reflectivity (ZDR) R
Definition: The horizontal reflectivity minus the vertical
reflectivity.

~  Typical Values for ZDR (d

=

Ra il'l ; ; tncreasing Brop Sia
ol B Lirge [Small (not , _Increasing » Rain w/ lce
Hal I i = 7* mwed ) Sire/Mixture i Cores .

Graupel — RN .

Snow S S
lce Cr‘fStﬂISQ AgEregated Needles ohmns Plates | '

Clutter/AP
Biological
Chaff:

N Debris

AWM 12 1 AN519KARIAIYR Product Differential Reflectivity (ZDR) anuviinveseunianiegnileuine,

310017 12 - A1 ZDR < 0.8 dB azliilvounianiesiugniiesinen

- A1 ZDR 8g5e1ing 0.8 - 0.97 dB azlusumevnsiugndeninefidelaidugusis
-f1 ZDR > 0.97 dB 9zilusumanissnuandeninefiduguse wu gniiu du fue 1nan

Y

[

]
UILLUN

1436UB0 2011-09-22 163002 PPI Diforental Raflectnat 24 E10.1° Swean: 1 Posar

ATl 13 1 waResIBE 19NN Product Differential Reflectivity (ZDR)
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2. Correlation Coefficient (CC) fie AmanuduiusreInIsazviounauvesnaulsns(Reflectivity)llu

Luga(Vertical : V) tagiuiusu (Horizontal : H) AasnNduusagllwenuey Lusasinsaadiala

dudhmwenierineviell

Non-Meteorological Metr (Non-Uniform) Metr (Uniform)
(birds, insects, etc.) (hail, melting snow, etc.) (rain, snow, etc.)

R % “T@ Hail

(*

[ »  WetAggregates
o

() O < C c
80mm 74mm 58mm 53mm 35mm 2.7mm

Complex scattering from Somewhat complex Well-behaved scattering
pulse-to-pulse. Horizontal scattering from pulse-to- from pulse-to-pulse. Little
and vertical pulses change  pulse. Moderate differences from pulse-to-
in different manners from  differences from pulse-to-  pulse for the horizontal
pulse-to-pulse pulse for the horizontal and vertical pulses

and vertical pulses

Low CC (< 0.8) Moderate CC (0.80 to 0.97) High CC (> 0.97)

AN 14 AITNUEASANANNEURUSYBIN1TAEIDUNAUTBIAAULIAS(Reflectivity)
210NN 14

- Non - Meteorological whildlddneiueniieninet dngaziinnsasvieundudewilvirmnisasiouly

LUIAILAZLIUD UL ANULANANAULNYINIARANANUFUN UG A1 TB8N1 0.8

- Metr (Non-Uniform) ihnsinugniiesinen iilsunsdhiviueu dngaziinnsazviauluseduuiunais il

AnsazviouluLwIiILazkINBLiAULANARRuliLIn AeuduTusIegTENing 0.8 - 0.97

[ [

- Metr (Uniform) imasinugaiieaiven nlisunsaudueuy dngaziinsazvieuluseauis vilvanisagviou

9

Ty LA A L UIUB UTANUWANANIAULEY ATANUALNUSIZUINAIN 0.97
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5 Correlation Coefficient (CC)

Definition: The measure of the consistency of the
shapes and sizes of targets within the radar beam.

d Typical Values for CC E
LA I 958 .57 .99 1 RF
1.0%

Rain . S ! Pecreasing Drop Size ——— I A )
Hail G';';‘:,'.'" I.-t(c[ Wet ————  Dry/Small g,
Graupel I occeasing wetnoss -
SnOW':“ ORI -t Acyrepates A Less Ag:;lvvuliun ?;
Ice Crystals: 1 : i
Melting Layer ) =
Clutter/AP: &

Biological g ......
Chaff £

L\ Debris
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AW 16 © wanaeg19n Product Correlation Coefficient (CC)

. Specific Differential Phase (KDP) An1siSeuifisunuunnsnsvasinasieg luwuans
(Vertical : V) uaziuauou (Horizontal : H) LAsWUIRsossesiameiaIzas menuuanmees
Phase(123naw)Tlamizianzas TilumsuenuezuaziuToufisuamnumnutuvesngunuusazngs Tng
YouLmreasSaziinsiUABuLUAs Phase fumnssruluaauunial (Greeduililadmisugs

Doyazlainansliiiulu Products 1)

Physical Interpretation

« Similar to ZDR

brr=0 thrp = + (Increases) th-~= - (Decreases)

+ Particle Concentration

AP 17 1 UAAINITWUAAMIMINEINYEVINEANANUNUILUUYDIDUN AN B TEIINEN



ndl 1 ndld Y 1 [ = = t%
AMNAINN 17 - ﬂ@}lNuwmmmuu’umuuﬂﬂmmm Phase Nagdlanuuagullasuay

1 ndld 1 1 [ a =
- NNHUNTANMNUUIUUUNINA2DY Phase Aagilmnsnifsuuwiasnn

w17

( Specific Differential Phase (KDP)
Definition: Indicator of liquid water content sampled
within the radar beam
[ Typical Values for KDP (deg/km)

o . nn SCICICICD Rl

Rain Increasing Drop S ’,_v_,, i ' 7 ’ y

Hail Increasing V_Y:m.n

G[aupel Increasing Welness

Snow
Ice Crystals ]
Non-Meteorological  NOT COMPUTED BECAUSE KDP TOO NOISY
= J

AN 18 © M1319uARIAYBY Product Specific Differential Phase (KDP) suiinvaseynianiaanieuine

d‘ J J 1 A IS o d‘ o ¥
AINANN 18 - ANANULANA1NUDY Phase (T19AA1U) umq&mummuummmmsluwm M@ un9e

= o { ' J ¥
WsuguaRminIzesnguluusasngu b
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{36UBO 2017-09-22 16.30:02 PP © 0o £1-0.51" Sweed 1

AN 19 ¢ wanadieg 9w Product Specific Differential Phase (KDP)

4. Hydrometeor Classification (HC) Ju Products fiinainsuneddiu (Algorithm) ¥aetsans 1du
NANAAN1NENNINIABNITAINATUUAINNANIIRNTINNG 3 Nandnd iy Tnguszasdiiousnuezdrindusynia

lneegataau lag - 5Us(Drop Shape) 3¥931n Products ZDR
- Anuvannvanevesneynna(Variety) a¥9a1n Products CC

- ‘U%‘U‘Vﬁ]’e)ﬂ‘wSﬂﬁﬂiuauﬂﬂﬂuﬁmwgﬂ’]ﬂ IALATITHLNN 910 Products KDP

AT 20 : wARIFIBEININ Product Hydrometeor Classification (HC)
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NN 20 wHAvessyMANIIiugnnInekenueglagldunudnuananugie

10. A19E19LEAIANYBIBUNANINRATlENAINENUIEUWEY 4 Product

1. Example : Light-to-Moderate Rain
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Light-to-Moderate Rain

This category consists of purely liquid hydrometeors that result in rain rates of 1“/hour or less.

Pure light rain is characterized by values of low to moderate Reflectivity, high Correlation Coef-
ficient, and low Specific Differential Phase. As rain rate increases, Reflectivity and Spedcific Differ-
ential Phase generally increase in value. Differential Reflectivity will vary depending on the domi-
nant drop size present in the radar volume from drizzle (low) to large rain drops (high).

Reflectivity (dBZ)

5 50

Correlation
Coefficient

0.97° 1.01

£

* Correlation Coefficient values shown are for pure rain; Expect lower values
if multiple precipitation types are present

Differential
Reflectivity (dB)

0.0

i
increasing
drop sizes

6.0
drizzle & small

drops (0 - 1) —

(3-6)

Specific
Differential Phase
(deg/km)

0.0 1.0

largest drops

* Specific Differential Phase values below zero are possible, but not likely

ANA 21 1 ATI9ERIANYDHUB DU WUINNEY WS UWIBU 4 Product

2. Example : Heavy Rain
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Heavy Rain

This category constitutes large concentrations of liquid hydrometeors that result in rainfall rates
greater than 1”/hr. Pure heavy rain is characterized by medium to high values of Reflectivity,

high Correlation Coefficients, and medium to high Differential Reflectivity and Specific Differen-
tial Phase. As rain rate increases, Reflectivity and Specific Differential Phase generally increase in
value. Large values of Differential Reflectivity in heavy rain likely indicate the presence of some
small, melting hail.

40 60
reectvty o) [T

Correlation
Coefficient

1.00

* Correlation Coefficient values shown are for pure rain; Expect lower values
if multiple precipitation types are present

0.95°

Differential
Reflectivity (dB)

0.5 8.0
m - T =

* Differential Reflectivity values tend to be lower in tropical rain environments

Specific
Differential Phase
(deg/km)

| ——

Reflectivity (dBZ)

NN 22 : ASI9LERIANYeeEULn WIsuwieu 4 Product

Example : Hail and Hail-Rain Mixtures

Hail and Hail-Rain Mixtures

When hail is present, Reflectivity values are high. Correlation Coefficient is generally lower than
with liquid precipitation alone, with extremely low values a possible indication of very large hail
stones (i.e., larger than golf ball size hail). Dry, frozen hailstones usually have Differential Reflec-
tivity and Specific Differential Phase values near zero. Smaller hail, when melting, is covered with

water and has Differential Reflectivity and Specific Differential Phase values similar to heavy rain.

45 80 |
O S N |

Correlation
Coefficient

1.0

0.75

small, dry hail

decreasing size
(0.97 - 1.0)

or wetness

very large
hail (0.75 - 0.85)

Differential
Reflectivity (dB)

-0.3 4.5
e

* Differential Reflectivity values will be near 0-1 dB when hail is frozen, but
may be significantly higher when smaller hail melts

Specific
Differential Phase
(deg/km)

-2.0"

* Specific Differential Phase values will be low when liquid content is low, but

could be high when smaller hail melts and sheds liquid drops

a ! a =3 a 3 1% = =
ANN 23 : G’]’ﬁ’NLLﬁﬂQﬂ?sﬂaﬂﬂqiLﬂﬁ]QﬂL%ULLﬁ%ﬂWSLﬂﬂQﬂLWUWﬁ@QJNu wWSsuwgy 4 Product



4. Expected Dual Pol Scale

ni |22

Event Z (dBZ) ZDR (dB) cC KDP ['lfkm}
Hail Mot Mixed With Rain L5-05% 1] 0.95-1.. D <0.5
Hail Mixed With Rain L5-05% 0.5 to 1.5 0.85-0.95 >0.5
_ =1.

Me-ltlng or Mostly Melted 60+ — 0.9-0.98 . 1.5
Hail {possibly extreme >4.0)
Giant Hail (>2") HP: 65+ 15100 <0.95 NJA
Mot Mixed With Rain LP: ~40 i to '
R 65 0to 1.5 0.7 to 0.85 N/A
Mixed With Rain * 92 SR E

+RA and nomn-

melted Hail:
Heawy Rain Positi

= ositive but low. o~
Mixed With Hail =5 <0.9¢ 7+
+RA and melted

Hail: Up to 6.0
Pure Heawy Rain 40-55 4.0 to 6.0 >(.95% 0.5 to 3.0
Heawy Rain

) S50-00 2.0to 5.0 =0.96 =1.0
Contimental Large Drops
ST 40-50 0.5 to 3.0 0.98 to 0.99 >1.0
Tropical Small Drops - 1a = : @ .
=2

ZDR Column >25 (Locally enhanced <0.97 >0.5

ZDR co-located with
inflow notch)

PN i a a i ™ =
QNN 24 - G]'ﬁ']ﬂLLEW’Nﬂqm@Q@HﬂWﬂWWQQG!UEJNQVIEJ'W]'Ns] WIsunegy 4 Product
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4. WIIN UALTN.//2559.//4A389LSASHIIDINA
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