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Weather radar 
 

Application Observation Hardware 

Maintenance 

Calibration 

Doppler velocity 

Accurate obs. 
using dual-pol 

QPE&QPF Obs. scheduling 

Quality control 

Products derived 
from dual-pol obs. 

Detecting 
mesocyclone 

Regional radar network 

Basics and operation of weather radars 

Advanced techniques 

Weather summary 

Advanced techniques 

Install 

Day 1: 1 

Day 1-2: 2 

Day 4: 7 Day 5: 9 

Day 4: 7 

Sites composite 
Day 2-4: 4,5 

Capacity development Regional cooperation Data exchange 
Day 9: 12 

Solid-state  
transmitter 

Advanced techniques 

Day 1-2: 2 

Day 4: 7 

Guide map of the workshop 

Operational QC by Client 

Hardware QC by Manufacturer ( Mr. Inoue’s Lecture)  
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Application Field :  QPE 
             
             
 
 
              

3 

Source : National Institute of Informatics 
                  as example of QPE Application 

https://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Vera_1959_track.png
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My Profile :  Katsuhiro NAGAYA 
            1951  Born in NAGOYA-city, Japan 
             1959  ISEWAN Typhoon(Vera) 
 
 
             1982  Get a job at JRC 

       1982  NAGASAKI Heavy rain 
                    ************** 

             1987  First Visit to Thailand 
                         *************** 
             2018  ( to present ) 
                           4 
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ISEWAN Typhoon （Typhoon Vera) :１９５９ 

ＪＲ線 

 名古屋方面 

近鉄線 
国道１号線 

Southern NAGOYA area 

JNR Line 

Kintetsu  Railway 
Route No. 1 
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History of Disaster Damage in Japan 

Expansion of Radar Observation Area 

1961 Passage of the Disaster Countermeasures Basic Act 

1982 NAGASAKI Heavy Rain  (262 persons) 
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Maximum Hourly Rainfall (mm/hr)   :   153mm (AMeDAS) 

Rain gauge 
 at NagayoTown Hall 
        187 mm/hr 
(Maximum Record 
           in Japan) 
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   Examples of Landslide Potential Index for Local government 
   Every 1h  :          Past                 Present           Forecasting 

                                                Landslide Potential Index  

In progress from the start of falling 
    Past cases 

H
ourly R

ainfall (m
m

) 

As application of QPE/QPF 



Bangkok, Thailand, 5-13 February  2018 

WMO/ASEAN Training Workshop on Weather Radar Data Quality and Standardization 

Japan Radio Co., Ltd 
 

Contents 
1. Company Profile & QC activity  
           Company Profile and Products of JRC 
           QC activity in company   
2. Example of QC activity for radar in Japan 
           including Check by Vertical observation             
3. Topics on Calibration 

      by using metal sphere 
      by Disdrometer 
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For radar operation 

10 

Hardware 
   Radar equipment ☆ 
   Tower(On-site) 
   Power Facility 
 
   Communication Link ( On-site ) 
 
   Center System 
      LAN Network 
      Processer for  
         Composite Image☆ 
 
Software (☆)  
 
Installation work/Adjustment /OJT 
 
Operation & Maintenance 
 
Calibration/Analysis ☆ 
 
 
 

Manufacturer / Supplier Portion 

Client (Consultant) Portion 

Hard Problem 
Site Condition 

Natural Phenomena 
 QC 

Observation Error 



Bangkok, Thailand, 5-13 February  2018 

WMO/ASEAN Training Workshop on Weather Radar Data Quality and Standardization 

Japan Radio Co., Ltd 
 

 
1.  Company Profile & QC activity  

  
      Company Profile and Products of JRC 

             
      QC activity in company   

11 
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Company Profile :            Radio Co., Ltd. 

 ■ Head Office  :    Nakano-ku, Tokyo, Japan 
 ■ Founded       :    December 1915 
 ■ Number of Employees 
             Non-consolidated   :    2,335  
             Consolidated           :    5,571 
 ■ Net Sales 
             Non-consolidated   :    ¥90,876 M (~USD    823M) 
             Consolidated           :  ¥142,909 M (~USD 1,298M) 
 ■ Classification of Business   : 
    Manufacture and Sale of Radio Communication Equipment 
 ■ Parent Company  :  Nisshinbo Holding Inc. 
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JRC Sales Bases & International  Business Bases 

13 
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Products of JRC 
Device/Unit/Equipment    ・・・・・  System/Service/Solution 

 
                                                           For support Client’s 
                                                                  Activities 
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  1980’s ~ 2000’s 

   2010’s ~ 
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QC activity in company 

15 
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Quality Assurance System 
JRC acquired “ISO 9001 Certification” in August 1994 
for “Quality Assurance System in Entire Company” 
including all the stages from checking on contractual 
conditions through product development and 
production to after-sale service in attaching the 
importance to the needs of each of its customers. 
In December 2009, JRC acquired ISO 9001:2008.  
We will be making efforts to make our quality 
management system (QMS) more complete in order 
to respond to the changing needs of customers.  

16 



Bangkok, Thailand, 5-13 February  2018 

WMO/ASEAN Training Workshop on Weather Radar Data Quality and Standardization 

Japan Radio Co., Ltd 
 

JRC Code of Conduct and Quality Policy  
 

・The JRC Code of Conduct describes 
    the proper conduct required from each of our officers 

and employees to comply with our management 
philosophy.  

・ Products and services we provide are described therein as 
follows;  

       We shall fully support and comply with applicable  laws   
and standards relating to the quality and safety of  
our products, such as the Product Liability Act.  

 
17 
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JRC Code of Conduct and Quality Policy  
 • We will maintain consideration of such laws and 

regulations throughout the processes of development, 
design, manufacture, storage, sales, import, export, 
delivery, repair and maintenance in order to ensure 
the utmost satisfaction of our customers.  
 

• In addition, quality management system (QMS) set 
the quality policy of the president “quality improvement 
of processes to support growth strategy”, based on 
which quality improvement activities are continuously 
conducted in whole organization. 

 
18 
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QC activity in company 
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QC activity in company 
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Guideline for Maintenance 

21 
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QC activity in company 
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QC activity in company 
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  <<  Bidding << Tender Specification << Proposal 
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QC activity in company 
AFTER-SALE SERVICE  
 
(1) Field Installation Work (under a contract with a customer)  
The installation work includes a series of processes or limited processes ranging from 
regular and irregular checks, adjustment, installation, inspection and testing to 
verification of the functions as required by the customer after transportation of a 
product to the site.  
 
(2) Check and Maintenance (under a contract with a customer)  
The checking and maintenance work includes the processes ranging from regular and 
irregular checks, adjustment, installation, inspection and testing to verification of the 
functions of a product as required by the customer after operating the product on site 
and the work is intended for the long-time stable operation of the product.  
 
(3) Troubleshooting and Repair  
If any trouble in a product is reported from a customer after its delivery, its functional 
and performance recovery is promptly executed. The repair of such trouble may be 
made within or outside of the company. If the defective product is covered by the 
warranty period (normally one year after the delivery), it is repaired free of charge. 

24 
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QC activity in company 

           Traceability  : CONTROL OF MEASURING INSTRUMENTS  
 
Measuring instruments and equipment are subject to centralized management  
by registration in a computer at Instrument Control Section, Quality Assurance 
Department.  
 
The control procedure for each type of measuring instrument is prepared for 
precision maintenance.  
 
The equipment requiring calibration by its manufacturer is administered  
by the Department. 
 

25 
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QC activity in company 

Corrective action against an incompliance product  in the 
stages from development to shipment,  
the countermeasures such as 
 
１） causal analysis;  
２） making up an improvement plan;  
３） implementation of such improvement plan;  
４） prevention of trouble recurrence are taken;  
５） the horizontal development of those countermeasures 
      ( to the associated processes including design,     
        manufacture and inspection of any similar product ) 
 

26 
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QC activity in company 

27 
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2. Example of QC activity  
                           for radar in Japan 
 Reference :  

“ Technical documentation on the practical application of 
XRAIN (X-band polarimetric  (multi parameter) radar 
information network) rainfall observation “ 
 
TECHNICALNOTE of National Institute for Land and Infrastructure Management 
 No. 909 ( May  2016 )     ( in Japanese ) 
 

    「XRAIN 雨量観測の実用化技術に関する検討資料 」 
                                                            国総研資料 第 909 号 
                                                                            *) The Institute directly controlled by the MLIT 
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Toward XRAIN  
(eXtended Radar Information Network) 

 

Source :  Maki(2012) 

Doppler 

For Research 
Polarimetric 

Conventional 

For Operation 

Conventional 
Doppler 

Practical research 

Phased Aray 

Cloud radar 

Basic Research 
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Radar Network of MLIT 
(Ministry of Land, Infrastructure, Transport and Tourism)  

Observation area of C-band and X-band Radar  

Nation-wide Management  
                       (C-band) 

Mainly urban area                              
(C&X-band) 

For River Management 

30 
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     Flow of QC for Radar Products  
by manufacturer 

by Committee 

33 
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Result of Vertical Scan #1  
                                                                                                                          Before April  8, 2011 

                                                                                                                            
 

                                                                                                                            After April 18, 2011 

35 

Radar Reflectivity Factor 
                       Z(H)                 

Radar Reflectivity Factor 
                               Z(V) 

Zdr 

Zdr 

Weak Rain 

Radar Reflectivity Factor 
                       Z(H)                 

Radar Reflectivity Factor 
                       Z(V)                 

Ave:-4.304 
SD:0.306                 

Improved 

A site: X-POL MLIT radar 
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Result of Vertical Scan #2  

36 

                                                                                                                          Before April  28, 2010 

                                                                                                                             After May 24, 2010 

Zdr 

B site: X-POL MLIT radar 

            Zdr Φdp 

Φdp             Zdr 
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Site *** 

 
                         Zdr (ave)           within ±1.00 dBZ  
 
                          Zdr (SD)       less than 0.8 dBz 
 
                          φdp (SD)        less than 4.1 degree   
 
                          ρhv (ave)      more than 0.93  
 
                          ρhv (SD)        less than 0.045 

 
 

Criteria for Vertical Scan Data 

Tentative Value for Trial Observation period 

Based on measurement 
For POL radars in 2010 
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Example of Result for Vertical scan  
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Site *** 
 
Zdr (ave)  
 
Zdr (SD) 
 
φdp (SD) 
 
ρhv (ave) 
 
ρhv (ave) 
 
ANT. Rot. (rpm) 
 

C site: X-POL MLIT radar 
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Procedure of QC for Radar Products 



Bangkok, Thailand, 5-13 February  2018 

WMO/ASEAN Training Workshop on Weather Radar Data Quality and Standardization 

Japan Radio Co., Ltd 
 

Example of QC activity for radar in Japan 

40 

 
  Check Point for PPI observation  
      Continuous value between  Short and Long pulse 
      Suppression/Rejection of Ground Clutter  
              by Selection for Elevation angle & Mask area 
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Improvement of Discontinuous in φdp data 

41 

Phase shift by difference between Short Pulse for near range and Long pulse       

                                                                                       >>>  Improved Data       

D site: X-POL MLIT radar 

Before Tuning  After Tuning#1  After Tuning#2 
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Procedure of QC for Radar Products 
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Adoption of Mask for Shadow area 
Grey :  Ｒｅｇｉｓｔｅｒｅｄ

Shadow area 

Additional shadow area 

E site: X-POL MLIT radar 

           Zh-ＮＯＲ            Zh-ＭＴＩ            Zh-ＣＯＲＲ．      Ｒａｄａｒ Ｒａｉｎｆａｌｌ 
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Example of QC activity for radar in Japan 

43 

Calculation method without  
      Z-R relationship (Ｂ, β) 
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Example of QC activity for radar in Japan 

44 
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3. Topics on Calibration 

 
      Calibration by using metal sphere 
       

            Calibration by Disdrometer 

45 
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Calibration by using metal sphere in 1979 
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Calibration by using metal sphere in 1979 
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                     Profile 
 

GL30m 

GL70m 

Height     
~120m 

Height     
~100m 

Range     
~1200m 
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Calibration by using metal sphere in 1979 
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Calibration by using metal sphere in 1979 
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Recording of A-scope Image 

 Making of water film on radome 

Positioning  
by Prof. TAKEDA 

                                         The Result was not published !! 
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Example of Similar Calibration  

51 
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Calibration by using metal sphere in 2012 
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Source： 
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Calibration by using metal sphere in 2012 
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Calibration by using metal sphere in 2012 
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Source： 
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Calibration by using metal sphere in 2012 
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Source： 
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3. Topics on Calibration 

 
      Calibration by using metal sphere 
       

            Calibration by Disdrometer 

56 
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Accuracy of Rain gauge Data  
 especially for comparison to Radar data 

Tipping Bucket Type Rain gauge    Unit: 1mm 
                                                        Every 1hour 
 
Case1          Time                  1:00    2:00 
             Rainfall (True)            0.8      0.3   
             Rain gauge                   0         1 
             Radar                           1          0 
 
 
 
                                             1:00             2:00  
 
 



Bangkok, Thailand, 5-13 February  2018 

WMO/ASEAN Training Workshop on Weather Radar Data Quality and Standardization 

Japan Radio Co., Ltd 
 

58 

Accuracy of Rain gauge Data  
 especially for comparison to Radar data 

Tipping Bucket Type Rain gauge    Unit: 1mm 
                                                        Every 1hour 
 
Case2          Time                  4:00  …  8:00 
             Rainfall (True)            2.8   …   0.3   
             Rain gauge                  2    …      1 
             Radar                           3   ….     0 
 
 
 
                                             4:00     …..   8:00  
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Example of Radar Data QC Activity 
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Example of Radar Data QC Activity 
Weighting for numbers of small rainfall value 
 
    - light rain case : many 
                  
    - heavy rain case : rather than light rain 
 
 
 
 
 

Raingauge(mm/hr) Raingauge(mm/hr) 

R
adar R

ainfall(m
m

/hr) 

R
adar R

ainfall(m
m

/hr) 
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Example of Radar Data QC Activity 
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Example of QC activity for radar in Japan 

62 

  0.1              1                10              100       0.1              1                10             100 
                     Rain gauge  (mm/hr)                                 Rain gauge (mm/hr) 

Regression for Weak Rain 
Blue: Current adoption value(<35dBZ) 
Red: Current adoption value(35dBZ<) 
Green: Obtained value 

Regression for Strong Rain 
Blue: Current adoption value(<35dBZ) 
Red: Current adoption value(35dBZ<) 
Green: Obtained value 

Ｆ site: X-POL MLIT radar 
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Example of Radar Data QC Activity 

Ｇ site: 
 Ｃ-Conventional  MLIT radar 

Dot : observed data 
Asterisk : averaged reflectivity  
               for each gauge value 
Green: Regression line  
               for asterisk value 
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Example of Radar Data QC Activity 

Problems of regression  
                          between rain gauge value and radar reflectivity 
 
1) Difference in each values  
         - Quantization error included in rain gauge value  
            for weak rain 
         - Temporal deviation in gauge data 
 
2) Representative of each value based on occurrence probability 
           Weak rain: commonly occurring >> strong rain: rare 
 
3) Regression line for Linear value or Logarithmic value  
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Example of Radar Data QC Activity 

The accuracy of Kdp method based on dual polarization is better than that of B,β method. 
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Example of Radar Data QC Activity 

It is not appropriate to obtain the result of the regression since the values of B and β tend to 
change in season or rainy stage. For dual polarization radar, the rainfall estimation based 
on Kdp method is better than that based on Z-R relation. Therefore the development of QC 
techniques shall be carried out rather than to estimate the values of B and β for each case.  
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6-10 If yes, by what method does your Service monitor quality of 
dual polarization parameters? (Multiple answers allowed) 

0 

1 

0 0 0 

Analyzing weak weather echo 
(drizzle) 

Bird-bath scan Solar signal Comparison with disdrometer Others (please specify below) 

Monitoring method for quality of dual polarization parameters 
Number of countries 
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Calibration by using disdrometer 

68 
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Calibration by using disdrometer 
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Calibration by using metal sphere 
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Calibration by using disdrometer 

71 



Bangkok, Thailand, 5-13 February  2018 

WMO/ASEAN Training Workshop on Weather Radar Data Quality and Standardization 

Japan Radio Co., Ltd 
 

Calibration by using Disdrometer 
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Calibration by using Disdrometer 
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Calibration by using Disdrometer 
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Calibration by using disdrometer 
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Calibration by using Disdrometer in 1989 
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Source: Experimental Observation by 
   DND multi parameter radar in Kyusyu area 

Manufacturer Heterogeneous radar system 
  M：Antenna & Polarized wave switching unit 
  J ： Transmitter/Receiver & Power Facility  
  T ： Data processor  & Display Unit 

             d(mm)                                       d(mm)                                            d(mm)  
             Case 1                                      Case 2                                           Case 3 
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For Neｘｔ Stage 
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Important Remarks 
 
>>  Hardware Maintenance 
                 for Operation 
 
 
 
Successful Example 
  by Consortium & 
       Expert opinion committee  
       with manufacturers 
 
>>  Composite Image 
         Data Exchange   
        nation-wide & International    
 
>>  QC for Accuracy  
                       Improvement      
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Thank you very much for your attention !! 
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