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Operation and
Maintenance



VIATRONIK

MET Malaysia’s WEATHER RADAR NETWORK
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WEATHER RADAR HISTORY IN MALAYSIA

Upgrade Existing Radars

Conventional Radar (8) to Doppler Radar (12) 18 Doppler
~ Kota Bharu (1963)  ~ Kota Kinabalu (1981) ~ Kota Bharu  ~ Kota Kinabalu =~ KLIA Upgrade to Weather Radars
~ Subang (1972) ~ Kluang (1982) ~ Subang ~ Kluang ~ Bintulu Dual-Pol (3 .
~ Kuantan (1974) ~ Butterworth (1985) ~ Kuantan ~ Butterworth  ~ Sandakan ) (12 Dual-Pol)
~ Bayan Lepas (1979) ~ Kuching (1988) ~ Miri ~ Kuching ~ Alor Setar ~ Kuantan (Aug 2022) *11 S'Band
~ Miri (Sep 2022) * 4 C-Band
Bayan Lepas 1979 Butterworth 1985 ~ Kota Bharu (Nov 2022) « 3 X-Band

(Retired: 2007) (Retired: 1 May 2020)

. Upgrade to Dual-Pol -
Integrated Additional Pg New X-Band
Radar Single-Pol Radar (2) Dual-Pol (3)
g ~ Subang (2015) ~ Temerloh (Nov 2021)

Network Radar (4) ~KUA(2016) ~ Kuala Krai (Nov 2021)

~ KLIA (1997) | o~ 1. ~ Cameron Highlands (Mar 2022)4,

~ Bintulu (2001) New S-Band

~ Sandakan (2001)

~ Alor Setar (2005) Dual-Pol (4)

~ Marang (Nov 2022)

~ Rompin (Dis 2022)
~ Sibu (Jan 2023)
~ Kuala Gula (April 2023)




RADAR TECHNICAL SPECIFICATION

Radar Doppler | Frequency Antenna Detection
Type Mode (MHz) Diameter Range
(m) (km)
Subang Magnetron S-Band Yes 2820 640 0.8 &2 600 / 8.4 1 300
(dual-pol) 250
KLIA Klystron S-Band Yes 2874 740 0.5, 1.0 & 1000 / 8.4 1 480
(dual-pol) 2.0 300
Alor Setar, Magnetron S-Band Yes 2850, 2801 660, 0.8 &2 600 / 8.4 2 300
Kluang 525 250
Kuching, Magnetron C-Band Yes* 5625, 5602, 250 08&1.8 740/ 4.2 1.7 300
Bintulu, 5625, 5625 250
Kota Kinabalu,
Sandakan
Kota Bharu, Magnetron S-Band Yes 2759, 2900, 800 0.5, 1.0 & 600 / 8.4 1 300
Kuantan, Miri (dual-pol) 2897 2.0 450
Rompin, Klystron S-Band Yes 2705, 2830, 850 0.5, 1.0 & 600 / 8.4 1 300
Marang, Sibu, (dual-pol) 2740, 2795 2.0 450
Kuala Gula
Cameron Magnetron X-Band Yes 9375, 9430, 150 0.5, 10 & 1200 / 2.4 1 100
Highlands, (dual-pol) 9400 2.0 960
Temerloh,
Kuala Krai

All radars are operating 24/7



WEATHER RADAR MAINTENANCE

) Radar maintenance conducted by
appointed local contractor which _ _
has required technical competency ' Hardware and software (inspection,
and technical support from OEM. cleaning, testing, calibration)

) Scope of maintenance:

) Method of maintenance: ) Preventlvel Maintenance:
~ Preventive ~ SQuarter y .
~ Corrective (ad-hoc) ~ >emiannually
~ Annually

Q uarterl y *Weather radar system (tfransmitter,
- receiver, antenna, antenna servo,
Maintenance radome, waveguide, dehydrator) Role of Meteorological Radar & Satellite Div. in
radar maintenance:
\Y=Yaallelalal8le] *Software (Application management ~ data and product management (scanning
. system, database server, . . . .
Maintenance workstation) strategy, configuration, calibration, QC)

~ Radar operation monitoring (24/7)

*Weather radar system (more
comprehensive & detail

Annual

Moin’reno nce maintenance conducted by radar
expert from OEM)

~ First level troubleshooting (24/7)




. 0 Data Processing and
Quality Control



IRIS Radar Software

DATA PROCESSING & CALIBRATION

RAINBOW Radar Software

r._ _TAUTOVkerdr 112408 4 OCT 2038MVT BIDL View Cal [x
file o | Summary of dBZo and Slope Valuos B signal Processor i o [
R | e T vulse width 0.0 volarization Horiz .4 I )
e e T 20 LEE Eile Tools Options Help
Boam width: 1.70(H) 1.70(V) Antenma Cain: 40.0 d8 % . . v : ) .
Ik Toea: 2.6 Buc loss: 1.9 Slgyem deas: 0.6 LI J calibration rile Smwary BiTE | Safety circuits = Dual polarization offsets | Sector blanking |
= TR Romal bo Eloxst = . Radar constants Miscellaneous settlnTs { Process parameter
l-plj -884 cal dBZ -35.07 ~35.86 ~34.45 I P Y
s Zidd i it Trigger settings |  TX calibration RX calibration Zero check Single point calibration
e i Siggen Da/olf 1) Noisa dBRm -79.85 -80.07 -80.19 Rxfl’x
AT CE e
1 o 5D . - . -~
¥ —nt | _wiw | constant 14,90 74.47 14. 68 Set Save
v Batocal | config XHT Power 190,00 210.00 200.900
° — Burst.‘zowo: -70.18 -70.485 -69.99 Description Value
4 Results Dynam Rng nan nan x
g% e e AR —84.44 —p4.50 RX part: system offset (dB) 1.01
. ! Ewhtéii] ) ivie tav| N i (R T e nan RX part: manual offset (dB) -0.07
i " w [ t 1 i -50.27 -51.66 ’
; : : - [ ‘o Tiee  andese a6 001440 o e SoL
: ; ; - Cal Date 4 OCT 2018 4 SEP 2018 4 JUN 2010 TX part: manual offset(dB) 0.00
-100 : + ' Noioe dia -1.05 giggen 1D 1039.2000 1039.2000 1039.2000
i o @ BTG Siggen Date 11 OCT 2006 31 OCT 2006 11 OCT 2006 ZDR/®DP
= ' ; AL @ [-35.01 | File/Save, will store the Now Resulbs.
F 130 - T T e — B Start calibration Set Multisession save
:'135 129 -100 - -60 -40 -20 10 -
Signal Cenerator Setling diw Byt Boww l:-it] ) Dascnptlon Valug
ZDR system offset (dB) j0.82
ZDR bird bath offset (dB) 10.00
ZDR total offset (dB) 0.82
ZAUTO- 0.8 ps ®DP system offset (°) 0.00
®DP bird bath offset (*) 0.00
(] ZAUTOTkerdr  11:27:34 4 OCT 2018 MYT B View Cal [ ®DP total offset (*) 10.00
oL) Bl I Sumary of dBZo and Slope Valuos B ZDRIGDP | offset
r manual offse
b alibrate vulza Width 2.0 | volarization soriz i |
Yavelongth: .33 it power: 200 bor Pulso Width 2.0 Set Sava
Boam width: 1.J0(8) 1.70(V) Antenna Cain: 40.0 d O Py € ave
it losa: 2.5 Rec loss: 1.9 Siggen loss: 0.0 ; 'f""' e e calibration File Swmary
L e Bl e stored Refarence Description Value
] : 7 sple| 4.4 cal dpZ -42.75 -43.38 -40.97 ZDR manual offset (dB) 0.00
4 & AR slope 1.0000 1.0000 1.0000
te il i Hoime dbm -83.32 -831.44 -02.9% @DP manual offset (*) 0.00
A0 ’ i Jj:g:‘:nﬂm" 10 dB =113 45 =111.74 -111.67
1 ; i rit sp 0.00 0.00 0.00 LDR
¥ | wis | Constant 70,70 70.39 10.70
v Autofal Conf i KNT Power 200,00 215.00 200.00 Set Save
2 e | omny | Durst Power -70.26 ~70.35 -70.24 . o
- Hasults Dynamic Rng - nan nan
i ezl i S1lygen Noige -87.78 -87.18 -87.03 Description Value
‘ — 4]_ Siggen Sat  ---—- nan nan LDR system offset (dB) -0.93
B Rad Const dB T0.70 Bat Laval -52.76 -531.59 -54.20 1
n sl 1.0000 cal Tima 11:27:17 15:40:07 10: 15:00 'fDR manua' DKSEt (da) \o‘oo
; e = cal pate 4 OCT 2018 4 ©EP 2018 4 JUN 2010 LDR total offset (d8) -0.93
oo 1o (I [ e L (e Woloe dme | -03.32 Siggen ID  1039.2000  1039.2000  1039.2000
ol ines Siggen Date 31 OCT 2006 31 OCT 2006 31 OCT 2006 Acceptance windows
T AL @ [—e2.18 | File/Save, will store Lhe Now Resulls.
;-g:n : i . Set B8 Save
~130 120 -100 -8 -60 -40 -20 10 i o
Sigaal Gomcator Selticg & Bx1t ~ Description | Outer win. start | Inner win. start. { Inner win. stop | Outer win. stop 1
ZDR bird bath offset windows (d8) 0.3 0.05 0.0 0.3 ]

ZAUTO- 2.0 ps




1) Online Calibration every one hour

RainLOG - File: 20231003 - 0

Date

) 2023-10-03 00:19:00Z KGU TE common 2023-10-03 00:19:007 -
) 2023-10:03 00:19.00Z KGU _ RainCONN _ BITE common 2023-10-03 00:19:002
) 20231003 00:19:00Z KGU  RainCONN  BITE common 2023-10-03 00:19:007 -
1) 2023-10-03 00:19.00Z KGU  RainCONN  BITE common 2023-10-03 00:19:00Z -

RainCONN  BITE common 2023-10-03 00:19:002 -

) 2023-10-03 00:19:16Z KGU  RainCONN  BITE common 2023-10-03 00:19:162
) 2023-10-03 00:19:16Z KGU  RainCONN  BiTE common 2023-10-03 00:19:162 -
_) 2023-10-03 00:19:16Z KGU  RainCONN_ BITE common 2023-10-03 00:19:167 -

_) 2023-10-03 00:19:187 KGU  RainCONN  BITE common 21513-10-03 00:19:172 -
) 2023-10-03 00:19:182 KGU  RainCONN  BITE common 2023-10-03 00:19:172 -
) 2023-10-03 00:19:182 KGU  RainCONN  BITE comman 2023-10-03 00:19:172 -
) 2023-10-03 00:19:18Z KGU  RainCONN  BITE common 2023-10-03 00:19:172Z -
1) 2023-10-03 00:13:18Z KGU  RainCONN  BITE comman 2023-10-03 00:19:17Z -
) 2023-10-03 00:19:18Z KGU  RainCONN  Scheduler Execution Stopped

Msg Type: RCP-Info (comman) with Infarmation
Sensor:  KGU '
Date:  2023-10-0300:19:16Z

- GDRXSP.DYNAMICCALIBRATIONRESULTMANAGER: Calibration methed: NOISE (low channel)

SEQUENCER, SCHEDULER: Packet Zerocheck' started.

- SEQUENCER. SCHEDULER: Script vulume: of packet ’Zamc_heck' started,

SEQUENCER.SCHEDULER: Script '{AllinOneCalib. GDRX5-1-3658} of packet Zerocheck'started.

SEQUENCER, EXECUTOR: Seript- volume ID 41011- name AllnOneCalib. GDRYS received and script definition successfully read,
GDRXSPSPSCRIPTIPR: Start script file:fhome/gdn/Abacus _3.6.3/GDRX SPEigna\Pmcessorfmsnurtes!script\prlqp.’dynamlc[‘.alibmthcheme.ﬂ;llln‘..
GD AMICCALIBRATIONRESULTMANAGER. {high channel)

GDRXSP.DYNAMICCALIBRATIONRESULTMANAGER: Calibration methad: NOISE (high channel]
GDRXSP.DYNAMICCALIBRATIONRESULTMANAGER: Calibration method: NOISE (fow channel)

) 2023-10-03 00:19:187 KGU  RainCONN  RCL script execution successfully complated.

GDRXSP.SPSCRIPTIPR: Finished script AllinOneCalib GDRXS with success

SEQUENCER. EXECUTOR: Script- volume 1D 41011- name AllinOneCalib. GDAXS finished.

SEQUENCER SCHEDULER; Script '{AllinOneCalib, GORXS-1-3659} of packet ‘Zerocheck successfully finished
SEQUENCER. SCHEDULER: Script volume of packet ‘Zerocheck' successfully finished.

SEQUENCER SCHEDULER: Packet 'Zerocheck’ finished,

BiTE common 2023-16-63 00:19:162 - Polarization: H
Source: system noise- ref. BW 1.6MHz

Measurement value 2.8261433 inside outer acceptance Window
New measurement is used operaticnally.

BIAS MONITORING
2) Sun Calibration

LHE  WIspIays  LUILUIS  1Uwiis O

ZEum &8 00

) Data Display

Plot Mode ® 2D Contour . 3D Surface
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Cross Sections (H)
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DATA PROCESSING RAINBOW SOFTWARE

Pre-processing

Product Processing
Rainbow RM - connected to: Rompin

File Options Tools Window Sl S optons T TooleT Windaw

Cnnnectiun:|_!mm_pin =] I§"g| 'ﬁ A e c:::::::t::}ﬂ@?iﬂi‘i $"E| ... A e
Configuration Box t=luz - Rempin from: 69:11:07 Preprocessing
Preprocessing v | — Product

4 A—
- Status Overview | Text Messages

DPATC 1 Status Overview [ Text Messages ] ¥ 5“2::’:. Products | | | BITE message from: 2023-03-20 01:05:53Z UTC + h
CMAX Information:
EHT
LAVG Current product scheduler:

Task name: 300km_DP.task SDF: 300km_DP.vol

»

» ECLASS . -

» PHIZKDP BIiTE message from: 2023-03-20 01:05:53Z UTC + h
»

3

SCDC Information:

ZATC v

MCAPPI List of received files:
ulﬁ\;'cu'r PDF/SDF name: 300km_DP.vol (Last file at 2023-03-20 09:05:53Z UTC + h)

PPI
RHI
veuT
xtended Products
FLCAPPI
FLMAX
HWIND
ROWP
SRV
uwTt
VAD
WP
lydro Products
DPSRI
PAC
PRT
AGRT
RIH
RSA
SRI

Current product scheduler:
Task name: 300km_DP.task SDF: 300km_DP.vol

List of received files:
PDF/SDF name: 300km_DP.vol (Last file at 2023-03-20 09:05:53Z UTC + h) %

Data Conversion
File Options Tools Window

Connecﬁun:igﬂumpin hafll g"@ ﬁ A q

vwvwvwwvrrvyrvylvwwrwrrrrryllovrsrryrerrrrwrw

VIL

Configuration Box = Shear Products

Preprocessing
Product
Conversion ¥ | | BiTE message from: 2023-03-20 01:05:53Z UTC + h b VSHEAR

d « Phenomena Detection

P ASCI Information: » GF

BUFR » GFL

EFH Current product scheduler; : :‘a}_‘sz |

RBRASTER Task name: 300km_DP.task SDF: 300km_DFP.vol } MESO
»
»
»

N

Status Overview | Text Messages » ROSHEAR

RESHP ssa
PROJ List of received files: swi
PDF/SDF name: 300km_DP.vol (Last file at 2023-03-20 09:05:53Z UTC + h) Ll
L Moo acting.
Conversion
Scan
Task

T wrwrw

o obo& 1]




QUALITY CONTROL PROCESS

Example : ECLASS (Hydrometeor Classification)

CAPPI (dBZ) CAPPI (dBZ)
10:20 / 01-Dec-2022 10:20 / 01-Dec-2022
21 Rompin 21 _Rompin

» =>400.0 mm/h
+»200.0 mmy/h
+80.0 mmy/h
»20.0 mm/h
+8.0 mm/h

» 2.0 mm/h

+=>400.0 mm/h
+200.0 mmy/h
+80.0 mmy/h
+20.0 mm/h
+8.0 mm/h
»2.0 mm/h

+0.8 mmy/h +0.8 mm/h
+0.2 mm/h + 0.2 mm/h
+0.05 mm/h +»0.05 mm/h
Pdf File: cappi_ungc.cappi Pdf File: cappi_gc.cappi
Clutter Filter: GIP Clutter Fiiter: GIP
‘Time sampling: 22 ‘Time sampling:22
PRF: 600 Hz [ 450 Hz PRF: 600 Hz [/ 450 Hz
Range: 300 km Range: 300 km
Resolution: 1.200 km/pixel Resolution: 1.200 km/pixel
Height: 2.000 km Height: 2.000 km
Alg type: PCAPPI Alg type: PCAPPI
CAPP| Range: 3 km to 123 km CAPP| Range: 3 km to 123 km
Data: Radar Data Data: Radar Data

Rainbow & Selex ES GmbH Rainbow & Selex ES GmbH

Before pre-processing quality control After pre-processing quality control



QUALITY CONTROL PROCESS

MPPI (RhoHV)
10:20 / 30-Nov-2022
Rompin

Pre-processing SCDC Pre-processing ECLASS
(Sea clutter detection and Correction) (Hydrometeor Classification)

»1.0

»0.8

MPPI (ET)

10:20 / 30-Nov-2022 MPPI (ET) L0.5
Rompin 10:20 / 30-Nov-2022 103
Rompin .00

St lutter

-.aiomgm

Pdf File: kb_unge.mppi
Clutter Filter:  GIP
Time sampling:22

-+ Clutter PRF: 600 Hz / 450 Hz
| Range: 300 km
Meteo Resolution: 1.200 km/pixel
Data: Ele 0.50 deg

+ Meteo Rainbow® Selex ES GmbH

+ Not classified

+ Not classified
MPPI (ZDR)

10:20 / 30-Nov-2022
Rompin

+ Mo Data

Pdf File: Skb_gc.mppi
Clutter Filter: GIP

Time sampling: 22

PRF: 600 Hz / 450 Hz
Range: 300 km
Resolution: 1.200 km/pixel

» 7.0dB

-. 5208

.+ 4.0dB

»No Data

Pdf File: 300km.mppi , 25dB
Clutter Filter:  GIP

Time sampling:22 » 1.0dB

e e Data: Ele 0.50 deg 05 da
Resolution: 0.750 km/pixel Rainbow@ selex ES GmbH

Data: Ele 0.50 deg +-2.0dB

Rainbow® Selex ES GmbH

Pdf File: kb_ungc.mppi
Clutter Filter:  GIP

Time sampling:22

PRF: 600 Hz / 450 Hz
Range: 300 km
Resolution: 1.200 km/pixel
Data: Ele 0.50 deg
Rainbow® Selex ES GmbH

» Dual polarization is beneficial in the quality control process.
« It can distinguish non-meteorological target and meteorological target.



QUALITY CONTROL PROCESS

Example : DPATC (Dual Polarization Attenuation Correction)

WSDS SENAI: X-BAND RADAR CAPPI (dBZ)
15:20 / 06-Sep-2023
Senai Airport

+=400.0 mm/h
+300.0 mm/h
»200.0 mm/h
+100.0 mm/h
+80.0 mm/h
+50.0 mm/h
+20.0 mm/h
'+10.0 mm/h
+8.0 mm/h
+5.0 mm/h

+ 2.0 mm/h
+1.0 mm/h
+0.8 mm/h
+0.5 mm/h
+0.2 mmfh
+0.1 mmy/h
+0.05 mm/h

Pdf File: 100km.cappi
Clutter Filter: DFT 4
" Time sampling:38

. ¥ PRF: 1500 Hz / 1200 Hz
Range: 100 km
Resolution: 0.250 km/pixel
Height: 2.000 km
Alg type: PCAPPI
CAPPI Range: 5 km to 100 km
Data: Radar Data
Rainbow ® Selex ES GmbH




gcap Kluang APPEARANCE scale 100 =1755.0
016/11/01 00:00-2016/11/30 15: 50(UTC) data : 4 '.‘

% (valuesm.

B B e RADAR QC FROM JMA SOFTWARE
01 [10]01 00:00-2016/10/31 23: SD(UTC) data 4143
f £ % (vale/mi
* 5 y D
5

KotaKinabalu radar
2017/10/17 %DU:OOUIC =

" Mount Kinabalu

<

[\

2,
Remove interference Beam b|°¢k099 udwstment

gcapr Kuching APPEARANCE scale 100 =1348.
016!]0/0‘] 00:00-2016/10/31 15:50(UTC) data 4095

Permanént ground clut

3 (value/m KotaKinabalu radar An I matlon
201 7!10/1 790 00:00UTC

~ B
S

capr Kluang APPEARANCE scale 100 =
016/11/01 00:00-2016/11/30 15: EOtUT‘C) clata 4205

Y% (value/m

Less effect of
ground &utter




Maximum technique: Interval every 10 minutes

P Kuala GIJIa

Alor Star

~ Cameron
~ Highlands

RADAR
COMPOSITE

Composite radar image

Bintulu :

suegglil

2880 Lue

)

Rompin

CAPPI (dBZ)
14:40 / 02-Oct-2023
Composite

-¢>4W,0 mm/h
+200.0 mm/h
7 _Kuantan

.0 m

8

2 mm/fh
0.05 mm/h

Pdf File:  COMP2KM.comp.cappi
Range: 1331 km
Projection: Albers Equal Area
Merge Type: Maximum Value
Sensors:  AlorSar+ BYL+
Bintulu+ CHI+

£
KUA- KotaKinabalu+
Kuching+ MAR+
MIR_P+ ROM+
B+ n+

T™L-
Data: Radar Data
Peak: 61.0 d8zZ

METMALAYSIA
Rainbow® LEONARDO Germany GmbH

' Kota Kinabalu




. o Radar Products and
Technical Challenges



RADAR PRODUCTS USED IN OPERATIONAL

VELOCITY

PPI(V)
09:20 / 20-Mar-2023
Sibu

MPPI (dBZ) CAPPI (dBZ)
09:20 / 20-Mar.2023 09:10 / 20-Mar-2023
Sibu il

. 300 mvs
260 ms
L 220m
+ 10.0 mVs

MAX (dBZ)
Swi 09:20 / 20-Mar.2023 PAC (dBA)
Sibu 09:00 / 20-Jun-2023
09:20 / 20-Mar-2023 : 25_Sibu
sibu . »c00.0 e
Pdf File: 300km.swi
5 300 km
Clutter Filter: GIP
Time sampling: 22
: 600 Hz / 450 Hz
Gp
22
:m 3 L gg Hz /450 Hz
T S 3 solution:  0.750 kmypixel
R 300 km : Average
2‘%‘;‘. . Start: 2023-06-19 01:00:02
METMALAYSIA Ve Sisetmpn o
Rainbow® LEONARDO Germany GmbH P o
T - Rainbow® Selex ES GmbH




RADAR PRODUCTS USED IN OPERATIONAL

CAPPI (ZDR)
08:50 / 20-Jun-2023
Sibu

7.0dB
6.0dB
5.0d8
4.0dB
35dB
3.0d8
25dB

20dB
» 15d8
+ LodB
05dB

) 0.0dB
s -0.5dB
\-10dB

Pdf File: 300_2km.cappi
Clutter Filter: GIP

Time sampling:22
Pi 600 Hz / 450 Hz

ange: 300
Resolution: 0,750 kmypixel
ight: 000 km

PRI
CAPPIRange: 5 km to 73 km
Radar Data
Peak:
METMALAYSIA
Rainbow® LEONARDO Germany GmbH

2

Range: 1305
Resolution:2.439

Alg type:  Averag
2023-06-19 01:00:00

CAPPI (KDP)
08:50 / 20-Jun-2023
Sibu

+ 7.0 deg/km
» 6.0 deg/km
s 5.0 deg/km
+ 4.0 deg/km
» 3.5 deg/km
+ 3.0 deg/km
+ 2.5 deg/km
» 2.0 deg/km
+ 1.5 deg/km
+ 1.0 deg/km
» 0.5 deg/km
+ 0.0 deg/km
0.5 deg/km
1.0 deg/km
-1.5 deg/km

2.0 deg/km

Pdf File: 300_2km cappi
Clutter Filter: GIP

Time sampling:22
PRF:

600 Hz [ 450 Hz

Range: 30(
Resolution:  0.750 km/pixel
i 000 k.

PRI
CAPPI Range: 5 km'to 73 km

Radar Data

peak: 2.0 deg/km
METMALAYSIA
Rainbow® LEONARDO Germany GmbH

PAC (dBA)
09:00 / 20-Jun-2023
Composite
+ 400.00 mm
+200.00 mm
+ B0LOO mm

0.00 mm
8.00 mm
2.00 mm
0.80 mm
0.20 mm
0.05 mm

Pdf File:  24H.pac

km
km/pixel
e

1d,0h,0m

145
Miss Time: 0d, 0 h, 0 m
Projection; Albers Equal Area
Data: Composite Data
Peak: 222.1 mm
METMALAYSIA

Rainbow® LEONARDO Germany GmbH

CAPPI (RhoHV)
08:50 / 20-Jun-2023
Sibu

»0.85

»0.80

»0.70

Pdf File: 300_2km_unQC.cappi

Clutter Filter: GIP

Time sampling:22

PRF: 600 Hz / 450 Hz
0 km

ange:
Resolution: 0,750 kmypixel
Height: 00 km
Algtype:  PCAPPI

CAPPI Range: 5 km to 73 km
Data: Radar Data
Peak: .0
METMALAYS

Rainbow® LEONARDO Germany GmbH

CAPPI (ET)
08:50 / 20-Jun-2023
Sibu

» Biological

» Clutter

s Meteo

+ Not classified

+No Data

Pdf File: 300 2km_unQC.cappi
Clutter Filter: GIP

Time sampling:22
PRF: 600 Hz [ 450 Hz
30

Range:
Resolution: 0750 kny/pixel
Height: 2,000 km
Algtype:  PCAPPI
CAPPIRange: 5 km to 73 km
Data: Radar Data
Peak:
METMALAYSIA

Rainbow ® LEONARDO Germany GmbH



1) Interference issues on S-band radar

CAPPI (RhoHV) CAPPI (RhoHV) CAPPI (RhoHV)
11:00 / 19-Jun-2023 10:50 / 03-Jul-2023 17:20/ 02-Jul-2023
Sibu Rompin Kuantan

2

i

300_2km_unQC. cappi 300_2km_unQC.cappi
GIP GIP

ing:22
600 Hz / 450 Hz
300 km
0.750 km/pixel
2,000 km
PCAPPY 2 PCAPPI
. 5 km to 106 km = Z i 4 km to 86 km
Radar Data » A Data: Radar Data
0

22
600 Hz /450 Hz
300 km

0.750 km/pixel
2,000 km
PCAPPI

5km to73 km
Radar Data

b4
i3
]

10
Rainbow® LEONARDO Germany GmbH

|
§
2
i

Rainbow® LEONARDO Germany GmbH

CAPPI (dBZ) ] = CAPPI (RhoHV)
CAPPI (dBZ) 18:30/ 19-Dec-2022 . 20:40 / 02-Jul-2023

18:30 ,' 19-Dec-2022 04 _KotaBharu Marang
04 _KotaBharu >400.0 mevh

+>400.0 mm/h ::: :m

+»200.0 mm/h +100.0 mmh
+80.0 mm/h +80.0 mm/h
+20.0 mm/h ,50.0 mm/h
+8.0 mm/h 420.0 mmh
+2,0 mm/h :non:“.:mm
+0.8 mm/h | 150 mm/h
»0.2 mm/h v - 2.0mmh

+0.05 mm/h 3 1.0 mmh

. ‘ 0.8 mm/h
10.5 mm/h
»0.2 mm/h
+0.1 mm/h
+0.05 mm/h

Pdf File: cappi_ungc.cappi
Clutter Filter: GIP

Time sampling:22

PRF: 600 Hz / 450 Hz 5 .
Range: 300 km \ ] TH N ; / :
Resolution:  1.200 km/pixel B etV S rtierapd ‘) ; S s
Height: 2.000 km 4 %, 7 = A= VHT £ PRF: %1500z 1450 e
Alg type: PC:PPl - . A4 F 2 3 s00 iz 450z "y ‘ on: 0750 knypiea
CAPPI Range: 3 km to 87 km = 2. o s W ight: 2,000 km

Data: Radar Data il ate - ; ; &7 Ao Range: & k10 107 km

y Aig 3 Data: Radar Data

Rainbow® Selex ES GmbH : 3 kmto 87 km : 7 E
Data: Radar Data 3 METMALAYSIA
Rainbow® Selex ES GmbH i Rainbow® LEONARDO Germany GmbH




160w

MAX (dBZ)
03:20 / 03-Aug-2023
Kuantan

0.0 km MAX (dBZ)
15:20 / 02-Oct-2023
Kota Bharu

»>400.0 mm/h

2) Bright band

 Often occurs during
stratiform cloud

»300.0 mm/h
»200.0 mm/h
»100.0 mm/h
»80.0 mmyh
»50.0 mm/h
»20.0 mmjh
»10.0 mmjh
»8.0 mm/h

+5.0 mm/h

»2.0 mm/h
»1.0 mm/h
»0.8 mm/h
»0.5 mm/h
»0.2 mm/h

»0.1 mm/h

* Misinterpretation to the
forecasters

+0.05 mm/h

P File: 300km.max
Clutter Fiter:  GIP
Time sampling:22
3 600 Hz / 450 Hz
300 km
0.000 km to
10.000 km
0.750 kmypixel
0.100 krm/pixel
Radar Data
580 dBZ

- METMALAYSIA
Rainbow® LEONARDO Germany GmbH

VCUT (dBZ)
035:50 / 12-Now-2022
Kuantan

VCUT (dBZ) + >400,0 mmih
05:50 / 12-Nov-2022 + 200.0 mimh
Kuantan

Deata
Rainbow® Salex E5 Ombh

Wil 49.50 dBZ] |Height above

Not rain echoes Rain echoes

.78 km| | Dist from Left: 111.29 konl

¥ .-

Har Res: 0,464 kmipixed
Wert Res: 0.083 kmyplxed
Radar Data

Data:
This one is not rain echgeg: = =

[Data Value: 46.50 dBZ] [Height above MSL: 4.21 km] [Dist from Left: 6357 km]




Overestimation and
misinterpretation to forecasters

Quality control and bias

monitoring

J

TECHNICAL CHALLENGES

On-site radar

Spare parts management (Long ‘\
lead time, obsolete components)




Radar Products
Utilization and

Application



MAJOR METEOROLOGICAL PHENOMENON OBSERVED BY RADAR

Monsoon Rain Mesocyclone Signatures

Landspout/Waterspout

RHISubang Subang 2014.03-02T17:03:02LT AZimuth 120,00

S Divergence o

Q

anay from instrument (meters_per._second)

2

-

]

B

| 3

- s ®

crp dez) o Loy | nevgate
L 35 o023
b CAPPI (dBZ)

10:05 / 03-Jun-2016 &l g

L1 ¥

55 VCUT (4822, 100504 05-Jun-2016 01, KLA : 100% 2 3

b £

:

[ ——

Rl |FOLANRO farmiany Gt

Rotation




Cross section of radar reflectivity (dBZ)

Hail Phenomenon

FEATURE ANALYSIS

VCUT (dBZ)
17:00/ 28-Mar-2023
KLIA

165.0 dBZ
+63.0dBZ
+60.0 dBZ
1 55.0 dBZ

153.0dBZ
+50.0 dBZ
+44.0 dBZ
+39.0dBZ
+37.0dBZ
+34.0dBZ
+28.0 dBZ
+23.0dBZ
+21.0dBZ
118.0 dBZ
+12.0 dBZ
» 7.0dBZ
» 2.0d8Z

0.015 km/pixel

0.020 km/pixel

Radar Data
Rainbow® Selex ES GmbH

VCUT (dBZ)
17:05 / 28-Mar-2023
KLIA

165.0 dBZ
+63.0 dBZ
+60.0 dBZ
155.0 dBZ
153.0 dBZ
+50.0 dBZ
+44.0 dBZ
+39.0 dBZ
+37.0 dBZ
+34.0 dBZ
+28.0 dBZ
+23.0 dBZ
+21.0 dBZ
+18.0 dBZ
+12.0 dBZ
» 7.0dBZ
» 2.0d8Z

0.016 km/pixel

0.020 km/pixel

Radar Data
Rainbow® Selex ES GmbH

VCUT (dBZ)
17:10 / 28-Mar-2023
KLIA

,65.0 dBZ
163.0 dBZ
»60.0 dBZ
155.0 dBZ
153.0 dBZ
150.0 dBZ
+44.0 dBZ
+39.0 dBZ
+37.0 dBZ
+34.0 dBZ
+28.0 dBZ
,23.0 dBZ
2 21.0 dBZ
118.0 dBZ
+12.0 dBZ
» 7.0dBZ
) 2.0d8Z

Pf File: interactive.veut
a Clutter Filter: DFT 6
Time sampling:Variable
PRF: Variable
Height: 0.000 km to
16.000 km
Displen:  15km
0.018 km/pixel
0.020 km/pixel
Radar Data
bow® Selex ES GmbH

Probability of Halil

ZHAIL (Prob)
17:00 / 28-Mar-2023

KLIA
»100.0 %
67.0 %
33.0%
0.0 %
Pdf File: fat_wsds.zhail
Clutter Filter: DFT 6
Time sampling: Variable
PRFE: Variable
Range: 100 km
Resolution: 0.400 km
Min Z: 55 dBZ
HO: 4.5 km
H Hail: 1.4 km
Data: Radar Data

Rainbow® Selex ES GmbH

MPPI (ZDR)
17:05 / 28-Mar-2023
KLIA

» 7.0d8
) 6.3dB
L 5.5 dB.
) 4.8.dB
»4.0dB
+33d8
»2.5d8
»1.8d8
» 1.0dB

» 0.3dB

1-0.5 dB.
-1.2dB

2.0 dB

100km.mppi
DFT 6

Variable
Variable
3 100 km
Resolution:  0.250 kmy/pixel
Data: le

Rainbow® Selex ES GmbH

MPPI (V)
17:05 / 28-Mar-2023

> 25.0m/s
[ 20.0 m/s
L 15.0 m/s
» 11.0m/s
b 5.0m/s
3.0mjs
> lom/s
» 0.0m/s
2.0 m/s
» -5.0m/s
»-11.0 m/s
»-15.0 m/s

20.0 m/s

»-25.0 m/s

100km. mppi
FT 6
Time sampling: Variable
PRF: i

Ran 100 km
Resolution: 0250 kmypixel
Data: Ele 0.

Rainbow® Selex ES GmbH




MPPI (dBZ)
22:00 f 17-Jan-2023
21_Rompin

Pdf File: 300km.mppi
Clutter Filter:  GIP.
Time sampling: 22
600 Hz / 450 Hz
300 km
0.750 kmypixel
Ele 0.70 deg
X ES GmbH

MPPI (RhoHV)
22:00/17-Jan-2023
21_Rompin

Pdf File: 300km.mppi
Clutter Filter:  GIP.

Time sampling:22
PRF: 600 Hz / 450 Hz
Range: 0 km
Resolution: 0750 km/pixel
Data: Ele 0.70 deg
Rainbow® Selex ES GmbH

MPPI (ZDR)
22:00/17-Jan-2023
21 _Rompin
» 7.0dB
» 6.3dB
s 5.5d8

48ds
4.0dB
33ds
25d8
+ 1848
+ 1048
+ 0.3 8
1-0.5 dB
+-1.2 dB

+-2.0 dB

Pdf File: 300km.mppi
Clutter Filter: GIP

Time sampling:22
PRF: 600 Hz / 450 Hz
Range: 300 km
Resolution:  0.750 km/pixel
Dat Ele 0.70 deg
Rainbow® Selex ES GmbH

MPPI (ET)
22:00/17-Jan-2023
21 _Rompin

~»Clutter

Pdf File: 300km.mppi
Clutter Filter: GIP

Time sampling:22

PRF: 600 Hz / 450 Hz
Range: 300 km
Resolution: 0.750 km/pixel
Data: Ele 0.70 deg
Rainbow® Selex ES GmbH

FEATURE ANALYSIS

Detection Non -Meteorological Target

CAPPI (dBZ)
14:50/ 11-Jan-2024

300 km
0.750 kypixel
2,000 km.
PCAPPI
je: 40 km to 180 km
adar Data
46.0d5Z.

Rainbow ® LEONARDO Germany GmbH

CAPPI (RhoHV)
14:50 / 11-Jan-2024
Kuantan

P File: 300_2km_unQC.cappi
Clutter Fiter: GIP
‘Time sampling:22
PRF: 600 Hz /450 Hz
Ran 300 km
Resolution: 0.750 kmypixel
Height: 2,000 km
PCAPPI
4 km to 86 km
Radar Data

Rainbow® LEONARDO Germany GmbH




10.0 km MAX (dBZ)
16:50 / 08-Aug-2023

Example: Flood in Baling, 4th July 2022

13731 4 pb-2027

FITSee [+ >400.0 mm/h
r -
Semman
A

£3000 mm/h
+2000 mm/n
1000 mm/h
£80.0 mm/h
£50.0 mm/n
£20.0 mm/h
+10.0 mm/h
+8.0 mm/
5.0 mm/h
220 mmi

1

1.0 mm/h

g:p*i;

0.8 mm/h
0.5 mm/h

0.2 mm/h
»0.1 mm/h

»0.05 mm/h

Pf File: 120km.max

Clutter Filter: DFT 6

Time sampling:Variable

-l PR Variabl

Range: 120 km
0,000 km to
0.300 km/pixel
0.100 kmjpixel

d

2) Heavy rain in Melaka
CAPPI (KDP)

16:50 / 08-Aug-2023

Possibly rain with hail
KLIA

P Heavy rain

» 7.0 deg/km
s 6.0 deg/km
+ 5.0 deg/km
» 4.0 deg/km
» 3.5 degfkm
+ 3.0 degikm
» 2.5 deg/km
'+ 2.0 deg/km
+ 15 deg/km
+ 1.0 deg/km
» 0.5 deg/km
» 0.0 deg/km
+-0.5 degfkm
»-1.0 deg/km
+-1.5 deg/km
4-2.0 deg/km

= Light rain

.l
A

PCAPPI
2 km to 104 km
Radar Data

2.2 deg/km
METMALAYSIA
Rainbow® LEONARDO Germany GmbH

KDP 13:45 LT ' KDP 13:50 LT

KLIA RADAR: 19/9/2023 KLIA RADAR: 20/9/2023
METEOROLOGICAL RADAR AND SATELLITE DIVISION | MALAYSIAN METEOROLOGICAL DEPARTMENT



Radar D¢
Dissemination and

. O Future Plan on Weather
Radar



RADAR DATA DISSEMINATION AND APPLICATIONS

RAINBOW
Software

END USER/
PRODUCT APPLICATIONS

IRIS
Software

MET Malaysia

H = Web Portal
RADAR STATIONS nlzeeeee ooce A
MET Malaysia HQ Communication " mytuaca App
Division = eMET (intranet portal)
KLIA Alor Setar = Radar Product Display
D AT A ~ National Weather &
- STO RAGE Geophysics Operation
Kuantan Kota Bharu Centre
Reseqr?h & ~ Regional Forecast
- Technical Office
ameron

Highlands [l Temerioh Devc—;lgpment

Division

DATA
ma PROCESSING
N SYSTEM

Radar Integrated
Nowcasting System
(RalNS)

Internet
y MyGov*Net

National Aviation
Meteorological
Centre

Kota

Kuching Kinabalu

Kuala
Gula

Sandakan g Aviation Briefing Terminal
(Aviation Meteorology

portal)

Echo intensity and Doppler velocity (by polar
coordinates and elevation angle) are transmitted
from the radar site to the Data Processing System
through the Malaysian Government integrated
telecommunication network (MyGov*Net)

UPCOMING RADARS OTHER AGENCY

Tawau Department of

National Flood

Irrigation &
Drainage Malaysia

Forecasting & Warning
Centre (PRABN)




RADAR DATA SERVICES

RADAR INTEGRATED NOWCASTING SYSTEM (RalNS)

(Developed and operationalized by MET Malaysia’s Research & Technical Development Division)

« Blends radar nowcast (SWIRLS) with WRF-Tkm output
» Forecast up to 3 hours (every 10 minutes)
« Able to predict the growth and decay of rain areas in radar nowcasting

10:20 06,10.2020 +

Map Viewer/Radar/RAINS Composite

E— ] T — — Radar (dBZ)

—_—1.4 10 15 z2o 25 30 35 “0 45 50 55 S0 65 7o s e
©0.03 0.15 0.32 0.65 1.33 2.73 S.6 a2 24 as 400 205 a241 865 1700 Marshall-Palmer (mm/hr)

©.01 0.02 ©.20 0.46 1.04 2.36 5.4 12 =28 63 144 328 747 1700 3870 Rosenfeld (mmihr)

Slight 1 Moderate | Heavy Violent
Radar Integrated Nowcasting System (Rains)VE,0,6- Radar Nowcast (SWIRLS) Blended with MWP (MMDWRF) Forecast 3 hours M E Thl alaysia

Matural Resources, Environment and Climate Chanae

ideas.met.gov.my & myCuaca mobile app emet.met.gov.my
(animated gif and png) (geospatial display)



FUTURE DEVELOPMENT PLANS

To acquire further technical skills and
knowledge on the configuration, calibration
and improvement of dual-pol radar
products.

@ Quality Control (QC): To improve the quality
bua_ control of the data and its accuracy including
the monitoring of bias

QPE & R-KDP: Exploring and efficiently utilize
dual-pol radar data to improve QPE and R-KDP
relationship in other to support severe weather
detection, warning and forecasting.




Malaysia

MALAYSIAN METEOROLOGICAL DEPARTMENT
(MET Malaysia)

i P G = ¥ .
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