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Organizational structure of JMA
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Organizational structure of MIC

£ ’
‘ Director Ii Deputy Director l Administration Section |
r [ . -
: C e . Inspection Section 1
— Senior Scientific Officer

1 Inspection Section 2 l
— Senior Instrument Inspector l >

Inspection Section 3 I

Test Section 1 I

Test Section 2 |

( Total 22 staffs ) l RIC Section l
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Main services of MIC

e Quality assurance of meteorological instruments

To Iinspect meteorological equipments to maintain high-precision
meteorological observations in Japan, and to maintain
meteorological standard instruments and their traceability.

« Research and development
To research and develop meteorological instruments, and to
research site environment and methods of observation

e Activities of RIC Tsukuba

To assist Members of the Region II through calibration and
comparison with meteorological instruments, and to support

to train instrument specialists as Regional Instrument Center
(RIC) in Asia.
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Outline

1. Regional Instrument Centre(RIC)
2. Activities of RIC-Tsukuba
3. Importance of correct calibration

4. Tentative report on “Questionnaire on
Meteorological Instruments, Calibration and

Training in Regional Association Il (Asia)”
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1. Regional Instrument Centre(RIC)
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Establishment of RIC(1)
<background>

* Globally uniform, high-quality meteorological
data are required to enable accurate weather
forecasting and appropriate monitoring of global
climate change.

e |Itis necessary to maintain the meteorological
Instruments of individual countries to a high
standard of accuracy and train instrument

specialists.
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Establishment of RIC(2)

<history>
. 1985

CIMO(Commission for Instruments and Methods of Observation)
recommended to establish Regional Instrument Centres at CIMO-IX.

e 1986

The Executive Council of WMO, at its 38th session, adopted a resolution to
establish Regional Instrument Centres (RICs) in each Region.

e 1996

In RA Il, Japan and China were designated as RICs at 11th session of the
Regional Association Il.

e Currently
16 National Meteorological Services are designated as RICs.

RIC website(WMO): http://www.wmo.int/pages/prog/www/IMOP/instrument-reg-centres.htmil =) =
( ) Y pages/prog g -'ﬂi') mg{ l:_[:
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RICs’ Terms of Reference(TOR)

Capabilities:
(a) A RIC must have, or have access to, the necessary facilities and laboratory

equipment to perform the functions necessary for the calibration of meteorological
and related environmental instruments;

(b) A RIC must maintain a set of meteorological standard instruments and establish the
traceability of its own measurement standards and measuring instruments to the Sl;

(c) A RIC must have qualified managerial and technical staff with the necessary
experience to fulfil its functions;

(d) A RIC must develop its individual technical procedures for the calibration of
meteorological and related environmental instruments using calibration equipment
employed by the RIC;

(e) A RIC must develop its individual quality assurance procedures;

(f) A RIC must participate in, or organize, inter-laboratory comparisons of standard
calibration instruments and methods;

(9) A RIC must, when appropriate, utilize the resources and capabilities of the Region
according to the Region’s best interests;

(h) A RIC must, as far as possible, apply international standards applicable for
calibration laboratories, such as ISO/IEC 17025;

(i) A recognized authority must assess a RIC, at least every five years, to verify its
capabilities and performance;

<CIMO Guide Chapter 1. Annex 1.A> -\ =
P @) 58T
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RICs’ Terms of Reference(TOR)

Corresponding functions:

()) A RIC must assist Members of the Region in calibrating their national meteorological
standards and related environmental monitoring instruments;

(k) A RIC must participate in, or organize, WMO and/or regional instrument
intercomparisons, following relevant CIMO recommendations;

(I) According to relevant recommendations on the WMO Quality Management
Framework, a RIC must make a positive contribution to Members regarding the
guality of measurements;

(m) A RIC must advise Members on enquiries regarding instrument performance,
maintenance and the availability of relevant guidance materials;

(n) A RIC must actively participate, or assist, in the organization of regional workshops
on meteorological and related environmental instruments;

(0) The RIC must cooperate with other RICs in the standardization of meteorological
and related environmental measurements;

(p) A RIC must regularly inform Members and report, on an annual basis, to the
president of the regional association and to the WMO Secretariat on the services
offered to Members and activities carried out;

<CIMO Guide Chapter 1. Annex 1.A> -\ 1=
P @) 58T
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2. Activities of RIC-Tsukuba
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History and main activities

1996: Japan and China were designated as RICs of RAIl at the 11th session of
RAII.

1998: RIC Tsukuba held training workshops cooperating with WMO.

1998, 2002: Exchanging the information on activities of RIC Tsukuba and RIC
Beljing (in Japan).

2010: Calibration test using RIC Tsukuba's travelling pressure standard in
cooperation with TMD.

2010: RIC-Tsukuba and RIC-Belijing conducted reciprocal visits of their experts.

2010: Building a RIC-Tsukuba’s Website.

2010: Publication a RIC-Tsukuba’s leaflet and sending to RAIl members and
RICs.

2010: IMA/WMO Workshop on Quality Management in Surface, Climate and
Upper-air Observations in RA 1l (Asia).

2012: Meteorological Instruments Center, JMA is accredited to ISO/IEC17025 in
temperature calibration.

®) SRT
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Background

Regional Association Il (Asia) 14th session
(Tashkent, 5-11 December 2008)

Continuous evaluation of Regional Instrument Centres (RICs) and Regional
Radiation Centres (RRCs) to verify their capabilities and performance

4.4.28
The Association noted that the WMO Congress and Executive Council had
requested regional associations to further strengthen RICs/RRCs and to
initiate the process of continuous evaluation of RICs and RRCs under their
responsibility to verify their capabilities and performance.
The Association requested its Members who operate RICs and RRCs to
carry out such periodic evaluations, in liaison with CIMO, and to report their
outcomes to the next session of the Association. The Association also
requested its RICs to organize capacity-building activities in view of sharing
their knowledge of meteorology, in particular on the procedure to be used
for the calibration of meteorological and environmental instruments, with

other Members.

(ftp://ftp.wmo.int/Documents/PublicWeb/mainweb/meetings/cbodies/governanc
elra_reports/english/pdf/1037_en.pdf) N
©) K5
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Training workshop with WMO (1998)

- m i . oy WMO and RIC Tsukuba held the workshop

- for "training instrument specialists in RAII
and improvement of instrument
maintenance and calibration technique”
inviting the trainees from 16 Members in RA
[l ( Nov. 1998).

Practice in the above training workshop ,@) Elg:r'.l_'
"3 J
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RIC-Tsukuba and RIC-Beijing conducted
reciprocal visits of their experts (2010)
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Building a RIC-Tsukuba’s Website (2010)

-
iy, Japanese
1
m) xlg'clT © about Us © Access © Links © Site Map

lapan Metearalogical Agency
Home Weather/Earthquakes News Releases Services
For Tourists/Residents

Home > For NMHSs = RIC Tsukuba

RIC Tsukuba

About RICs
i Overview of RIC Tsukuba

I Welcome to RIC Tsukuba's Web Site

E3

» Overview of RIC Tsukuba

» ISO/IEC 17025 New! - ISO/I EC 17025

» Quality control of ohservational instruments .

X patulty - Quality control of
» Material

observational instruments

u@ JCSS - Activity
- Material

We use ISQ/IEC 17025 (JIS Q 17025) as an accreditation criteria and our accreditation scheme is accredited under
1CSS operated in accordance with ISO/IEC 17011, The accreditation body (IAJapan) managing JCSS has signed the
Mutual Recognition Arrangement (MRA) of the Asia Pacific Laboratory Accreditation Cooperation (APLAC) and
International Laboratory Accreditation Cooperation (ILAC).

This calibration room is JCSS accredited laboratory corresponding to international MRA. JCSS0295 is the accreditation
number of this calibration room.

J1S: Japanese Industrial Standard
JCSS: Japan Calibration Service System

WMO Regional Instrument Centre Tsukuba for RA IT (Asia)
(RIC Tsukuba)

(Meteorological Instruments Center, Japan Meteorological Agency)

Nagamine 1-2, Tsukuba City, Ibaraki Prefecture, 305-0052 JAPAN
Phone: +81-298-51-4121
FAX: +81-298-51-1670
£-mail: ric-tsukuba@met kishou go jp

Last updated: 20 Sep. 2012

http://www.jma.go.jp/jma/jma-eng/jma-center/ric/RIC_HP.html ;;m.) ﬁ%rf
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JMA/WMO Workshop on Quality Management in Surface, Climate

and Upper-air Observations in RA Il (Asia)
(27-30 July 2010 Tokyo, Tsukuba, Japan)

Recommendations of the Workshop (some extractions with RIC)

6. Members should acquire at least one working standard which is traceable to international
standard for each observation type with technical assistance and/or financial assistance
from RICs and WMO respectively, if necessary.

7. Members without calibration laboratories, to acquire travel standards for basic variables
that would be calibrated in one of the RICs and be then used for field adjustments
and checking. RICs are requested to examine the effect of use of traveling standards.

8. RICs to provide regular calibration services to Members in calibrating their working and/or
traveling standards, and provide information through their websites.

@&.\‘_ W\

http://www.jma.go.jp/jma/en/Activities/gmws_2010/gmws_2010.html @) m%ﬁ:
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ISO/IEC17025 accreditation (2012)

RICs’ Terms of Reference(TOR)
Capabilities:
(a) A RIC must have, or have access to, the necessary facilities and laboratory

equipment to perform the functions necessary for the calibration of meteorological
and related environmental instruments;

(b) A RIC must maintain a set of meteorological standard instruments and establish the
traceability of its own measurement standards and measuring instruments to the Sl;

(c) A RIC must have qualified managerial and technical staff with the necessary
experience to fulfil its functions;

(d) A RIC must develop its individual technical procedures for the calibration of
meteorological and related environmental instruments using calibration equipment
employed by the RIC;

(e) A RIC must develop its individual quality assurance procedures;

(f) A RIC must participate in, or organize, inter-laboratory comparisons of standard
calibration instruments and methods;

(9) A RIC must, when appropriate, utilize the resources and capabilities of the Region
according to the Region’s best interests;

(h) A RIC must, as far as possible, apply international standards applicable for
calibration laboratories, such as ISO/IEC 17025;

(i) A recognized authority must assess a RIC, at least every five years, to verify its
capabilities and performance;
©) S5[T
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ISO/IEC17025 accreditation (2012)

What is “ISO/IEC17025™?

General requirements for the competence of
testing and calibration laboratories

$

A worldwide Laboratory Accreditation scheme

® S5T

Meteorological Instrument Center Japan Meteorological Agency



What is Laboratory Accreditation ?

International X

Laboratory accreditation is a v Mmﬁsmgm?
scheme in which an W=y
authoritative accreditation
body accredits laboratories

that conform to certain iy
requirements for their )
competence to conduct test e ST
and calibration in specific
technical areas. The aim is /\

to assure the confidence and o =
reliability of the data | | Wy
measured, tested, and \ / |

calibrated by laboratories.
DEE
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Accreditation bodies
- ILAC/MRA signatories and their logos-

ILAC : International Laboratory Accreditation Cooperation
MRA : Mutual Recognition Arrangements

—
Signatories of ILAC Arrangement =" o ; ~
from EA: European co-operation for Accreditation e N 2
~ (26 members) - -__'__-"-:;‘t_\ =
Z\vY i N
@®Austria  BMWA mm‘ @Belgium BELAC @ Czech Republic Cr’xlﬁ \.\__J___ /v
®Denmark DANAK ﬁ DANAK  ®Finland FINAS F|NA5 ®France COFRAC [ ¥ a =
~ '. -~ —
ocermany DACH DACH pap D\P patech QIRT[N oxo DKD —
7 v JiC 28
eC ESYD Y ) @lreland INAB ®ltaly SINAL ‘J LI SIT ®Netherlands  RvA
reece (E D relan l ¥ aly sIT efherianas W, @m\\\
lﬁ | TR
@Nonway  NA @ @Paland PCA P'['-E. @Portugal  IPAC ”g..,g @Romania RFNAR C!E";H:’
®Slovakia (Slovak Rep) SNAS BSNAS ®Slovenia SAA ®Spain ENAC  EILAC
. / u““'a_'.\ G
®Sweden SWEDAC SWEDAC™."  @switzerland SAS ({0F  @Turkey TLIRKAK ®United Kingdom UKAS .
e ¥
=

7

from other Regions (9 members) 5

; iy oo
@Argentina OAA [ )4 F ®Brazil CCCREANMETRO 3 ®Cuba ONARC \ @®Costa Rica ECA . ECA
INRRE RO w

LE]
= 1"_.
®Cuatemala OGA -g;'. ®nypt NLAB fl ®lsrael ISRAC )/ ®South Africa SANAS @ ®Tunisia TUNAC ii
i a - .L. ’l

http://www.iajapan.nite.go.jp/jcss/pdf/pamph_iajapan_200902e.pdf ﬁm‘-) S8 T

Meteorological Instrument Center Japan Meteorological Agency




Accreditation bodies
- ILAC/MRA signatories and their logos-

B [LAC/MRA signatories and their logos

{62 organizations as of December, 2008)
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{English Transiation)

RS MIC, JMA is accredited to
ISO/IEC17025 in temperature
calibration.

Certificate of Accreditation

Meteorological Instruments Center, Japan Meteorological Agency

IATapan hereby aceredits the following laboratory as a calibration General Fleld Of Callbratlon
laboratory based on the Measurement Law as it meets the

requirements of relevant international standards. This laboratory also Te m pe ratU re

meets the requirements for Mutual Recognition Armrangements

(MRA) of ILAC and APLAC. Date of Initial Accreditation of the
Mcrcﬂgaslfélzgsuﬁ S = = Field: 2012-08-30

Name of Labaf#tory )
Metcctﬁloglca! Tnsﬁ'umen L%Cuﬁ,&‘
Japan "ﬂl.twmlagmhi Agenly e
Address of Labtiggataf¥

Nagamine 1-2, Esukub'{ {Zm Tharaki Prefecture,
305-0052, JAPAN
Accreditation Scope
Temperature (as attached)
Accreditation Criterion
ISO/EC 17025:2005 Next Step,
Date of Initial Accreditation : 2012-08-30
Latest Date of Issue : 2012-08-30
Mg N Trying to be accredited in humidity
Chief Executive, LAJapan

Mational Institute of Technology and Evaluation an d p reSS u re n OW

= Iremaionsl Aceredinaion Japan (|
Avereditation Cooperation) und

stion hoaly nrr thr s||_"nj MR of ILACTImersationsl Laborriony
e the

WA reeleEiments AT smirements §x pacticipation @ pfickney ining
prgrammes, survoll: ol ment for MELA pu u'|r.>¢¢
«This accesdiistion dem. o defined seope wil the opeimton al 4 lshicslory quitily manapesest syssim. The
inanagemend ppstem requitements b BRONEC 171005 2005 med e principhes of 150 90012008 md are alised wih it petinem
requiremens
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Calibration or inspection in MIC, JMA

2000: Thailand (barometer, thermometer)

2001: Republic of Korea (anemometer)

2006: Philippines (pyranometer)

2007: Thailand (barometer, thermometer)
Hong Kong, China (barometer)

2010: Thailand (barometer, thermometer, anemometer)

2012: Oman (barometer, thermometer, hygrometer)
Indonesia (barometer, thermometer, hygrometer)

®) SRT
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Calibration (Hong Kong, China 2007)

Calibration of Barometer
(Electrostatic Capacity
Barometer)

VIET
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Calibration (Thailand, 2010)
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Calibration (Oman, 2012)
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(C— Callibration procedures of standard instruments of Member countries

Members can choose one from the following two ways. RIC Tsukuba can calibrate standard
barometer, thermometer, and hygrometer instruments. Anemometers can be calibrated by only (1).

(1) A Member sends a standard meteorological instrument to be calibrated at RIC Tsukuba, and
then RIC Tsukuba compares it with a regional standard instrument.

i \ i R

Member 1. Send the standard instrument of RIC Tsukuba

the member country.

A i

3. Return the standard instrument of the |
member and with a calibration certificate, |

s e el ‘A )

(2) RIC Tsukuba sends a traveling standard instrument that has been calibrated by a regional
standard instrument in RIC Tsukuba to a Member, then the Member compares its own standard
instrument with a traveling standard.

r b _,:”]_ ir 1||
Member 1. Send RIC's traveling standard instrument. ‘ RIC Tsukuba
J

3. Return RIC's traveling standard
instrument with comparison data. 4. Determine the |
calibration value.

i g?hm“ < 5.5end a calibration certificate.

Y -
J

SST

Meteorological Instrument Center Japan Meteorological Agency



Calibration schedule (a model)

3 months before
calibration (at least)

Calibration in RIC (1 — 2 weeks)

1 months after calibration

I@

Charges for accommodation, travel, transportation
of instruments will be covered by members country. @ ﬁ%ﬁ:
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RIC’s Traveling standard instruments

Temperature Humidity Pressure

=

Platinum resistance Hygrometer (sensor) Digital barometer
thermometer D2 (General Eastern, USA) PTB220 (Vaisala, Finland)
TS81A (CHINO, Japan)

Alternating current Hygrometer (controller)

bridge Hygro M2
F-250 (General Eastern, USA)
(ASL, UK)

®) S5T
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3. Importance of correct calibration
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Lead Centre Monitoring

Lead Centres have been ‘3 G Wt
established by CBS for coordinating
the monitoring results of specific < P
observation types. . % e

- fad »
The Lead Centres produce six- 52 RENE Rl
monthly consolidated reports of the .

observations of the data type they
have been entrusted to monitor that
display consistently low quality.

RSMC Buenos Aires

RSMC Montreal

These reports are also known as
'suspect’ lists. The following lead
centres have been established.

WMC Melbourne

(@) RSMC Offenbach
T |

Data Type

aircraft and satellite
data

upper-air data

surface marine data

land surface
observations

land surface
observations

land surface
obsenvalions

land surface
observations

land surface
observations

land surface
observations

http://www.wmo.int/pages/prog/www/DPS/Monitorihg-home/mon-leadcentré.htm

Area of
responsibilty

global
global

global

RAI

RA IV

RAVI

@) 58T
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RSMC(Regional Specialized Meteorological Center) Tokyo publishes
“Report on the Quality of Land Surface Observations in Region Il (Asia)”
in a half year as a lead center for monitoring the quality of land surface

observations.
These reports are shown in following Website.

http://qc.kishou.go.jp

Numerical Prediction Division /' Japan Meteorological Agency

Data Monitoring ‘

Top

s Monthly Monitoring

Eeport 5 -
I Monitoring Report |
s G-Monthly
Monitoring Report @ honthly Monitoring Report
_ @| a=vomhly Wonitoring Report
. Timel Sfaries of The primary information on the guality of ohservation is
Statistics on Satellte based on the differences between the obhservations and the
Wind corresponding first—guess fields (B-hour forecasts from the
global model), These hackground fields are usually of high
® Times Series of gquality but some areas such as tropical regions, areas close
Statistics on Satellte to steep orography or with sparse data, the guality of the
Fadiance first guess can be gquestionable. Therefore, the results

should be interpreted with care especially in these areas.

ﬁ Ay comments are
wizlcomed,

I Satellite Data Monitoring

@ Time Series of Statistics on Satellite Wind

@ Time Series of Statistics on Satellite Badiance

VEE

Japan Meteorological Agency
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1D: 38880 (lat: 37.92N, lon: 58.13E)
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Figure 05 Tume series of SLP observations nunus first-guess mncrements for station 38880

38880 — Positive bias at the station level .

Report on the Quality of Land Surface Observations in Region Il (Asia), July — December 2011, No. 42.
March 2012, RSMC Tokyo, Lead Center for Monitoring Quality of Land Surface Observations

® S5T
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Possible causes of remarkable and sustained observation
biases

a. The barometer used for the observations is not correctly
calibrated.

b. Latitude, longitude or altitude of the station in the WMO
Publication No. 9, Volume A is not updated timely and
appropriately.

c. Otherwise, there are biases specific to the NWP model
used in the quality monitoring.

Note: The model biases are likely to appear in relatively
large areas.

®) SRT
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4. Tentative report on “Questionnaire
on Meteorological Instruments,
Calibration and Training In
Regional Association |l (Asia)”
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World Meteorolagical Drganization Secrétariat

1] i Edbharalogil il 1 bz, awanaie e 1a Paix - Cose postale 2300 - CH 1211 Geneve 7 - Suisse
Tl +#100) 22 73081 10 = Fax; +41 (0} 22 730 81 81
wima Ewmoint - wvevwmo.int

The attached questionnaire is based on the work of RIC Tsukuba and RIC Beijing
together with RRC Tokyo and RRC Pune lo assess the capability of calibrations of the RA Il
o m Members as well as their needs for services provided by RICs and RRCs including provision of
——— — WV ERFHE 5L AT - WALTER training materials and training events to the Members. The results of the survey will be utilized for
RICs and RRCs to enhance their capability and available services for improvement of quality of

Ourref:  DRA-AP/RA INOBS (Survey) GENEVA, 12 Decamber 2011 absarvational data in RA Il in an efficient and effective manner,

Annex: 1 (available in English only) In this connection, and to facilitate the work of RICs and RRCs, | would appreciate it if
you could kindly send to the RIC Tsukuba (Japan) the duly complated questionnaire as soon as
passible, bul preferably not later than 31 January 2012,

Subject: CQuestionnaire on Meteorological Instruments, Calibration and Training in
Regional Association || (Asia) Your cooperation in this matter will be highly appreciated
Action required: Completed guestionnaire to be returned lo the Regional Instrument Centre Yours faithfully,
Tsukuba (Japan) not later than 31 January 2012 L
.//-'

atdry-General
Dear Sir'Madam,

| would like to inform you that the JMAMMO Workshop on Qualily Management in
Surface, Climate and Upper-air Observations in Regional Association || (Asia) held in Tokyo,
Japan, in July 2010, concluded that the primary factors adversely affecting data quality in RA |l are
calibration and maintenance of instruments mainly due to lack of traceability of measurements to
international standards and calibration facilities. It indicated thatl there are strong nesds for
capacity building programmes on calibration and data guality managament amang Members. It

recommended that services of Regional Instrument Centres (RICs) should be fully utilized by RA I “Q u esti O n n ai re O n M eteo ro I Og i Cal

Members 10 address these issues.

The Commission for Instruments and Methods of Observation (CIMO), at its fifteenth I nstru ments, Cal i bration and Trai n i ng in

session held in Helsinki, Finland in September 2010, recommended that RICs maintain a database

of the dard d by the Memb f the Regi d already calibrated by the RICs, loj H H H H n
nece's:alf;li\inﬁlgs:;aiefials? anedmurzgsniZE E;inﬁggm;:'::ts taorﬁproiiluiarstas:wir?g of 1?“;93::;”1[; Reg Ional ASSOCIatI O n I I (AS I a)

of measuremants to international standards in the Region in collaboration with CIMO.

With regard to measurement of radiation, Regional Radiation Centres (RRCs) are
designated to serve as centres for intraregional comparisons of radiation instruments within the
Ragion and to maintain the standard instrument necessary for this purpose and they shall provide

:i'mlemﬁt;a;izrizn?uﬁdmr facilities for simullanecus comparison of national standard radiomaters M em ber : R I C TSU ku ba’ R I C Be” I ng’
RRC Tokyo, RRC Pune
Date:12 December 2011

To:  Permanent Representatives of Members of Regional Assaciation || (ASE-803)

cc:  President of RA Il
Vice-president of RA Il ) (for information)
President of CIMO ¥
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Members of response (N = 24)

(RAIl members: 35, response rate:69%)

Afghanistan
Bangladesh

China

Hong Kong, China

Iran, Islamic Republic of
Japan

Kazakhstan

Kuwait

Lao Peopie's Democratic
Republic Macao, China
Maldives

Mongolia

(Member's name based on WMO-No0.5)

Myanmar

Nepal

Oman

Pakistan

Republic of Korea
Russian Federation
Sri Lanka

Thailand
Turkmenistan
United Arab Emirates
Uzbekistan

Viet Nam
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Outline of questionnaire

Part I. Instruments and calibration

Q 1. Instruments in operational use

Q 2. National meteorological standards and traceability to an international standard
Q 3. Needs for calibration of standard instruments with RIC or RRC standards

Q 4. Calibration laboratories

Part Il. Training

Q1. Do you wish to join any training courses on meteorological instruments held by RICs?

Q2. If your answer is “Yes” in Q1., which kind of trainings do you require?

Q3. If your answer is “Yes” in Q2., how do you wish the training programs are conducted ?

Q4. Do you have any training courses or materials which can be shared among RAII
members?

Q5. Supplementary comments with regard to Q1-Q4, if any.

Q6. Questions or comments about trainings, if any.

®) SRT
Japan Meteorological Agency



Part |. Instruments and calibration

VIET

Meteorological Instrument Center Japan Meteorological Agency




Q 1. Instruments In operational use
(a) Pressure

Mercury barometer

Aneroid barometer

M Calibration

Barograph [N = No calibration

Others F

79% use mercury barometer.
71% use barograph, electronic barometer.

® S5F
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Q 1. Instruments In operational use
(b) Temperature

o

5 10 15 20 25

Liquid-in-glass thermometer

H No calibration

Electrical thermometer

Others

Thermograph [N = Calibration

75% use liquid-in-glass thermometer.
58% use thermograph.

® S5F
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Q 1. Instruments In operational use
(c) Humidity

0 5 10 15 20 25

Assmann aspirated
psychrometer

Other psychrometer

Lithium-chloride heated = No calibration

condensation hygrometer

Hair hygrometer |G = Calibration

Electrical hygrometer

Others F

46% use electrical hygrometer.
42% use hair hygrometer.

®) S5T
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Q 1. Instruments In operational

Use

(d) Wind

0 5 10 15 20 25

Wind vane
Pressure tube anemometer
Propeller anemometer and vane

Cup anemometer IS
B
B
T
=

Sonic anemometer

Others F

M Calibration

M No calibration

83% use cup anemometer (for wind speed).
75% use wind vane (for wind direction).

®) S5T

Meteorological Instrument Center Japan Meteorological Agency



Q 1. Instruments In operational use
(e) Precipitation

0 5 10 15 20 25
Ordinary gauge ORI
Weighing gauge |[l2N
. m Calibration
Tipping bucket gauge NSNS = No calibration
Float gauge 202N
Others F

63% use ordinary gauge, tipping bucket gauge.

®) S5T
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Q 1. Instruments In operational use
(f) Radiation

5 10 15 20 25

o

pyrheliometer  SEEE
pyranometer I
pyrgeometer I = Calibration
—+ mEm
e

M No calibration
Net radiometer

Sunphotometer

Others F

/5% use pyranometer.
42% use pyrheliometer.

®) S5T
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Q 1. Instruments In operational use
(g) Sunshine duration

0 5 10 15 20 25

Campbell-Stokes sunshine recorder ﬁ
|
_ 5 @
o
20

Jordan sunshine recorder

Pyrheliometer m Calibration

® No calibration
Photo voltaic cell recorder

Scanning method sunshine recorder

Others

67% use Cambell-Stokes sunshine recorder.
25% use pyrheliometr.

VIET
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Q 1. Instruments in operational use

Summary

(1) Conventional instruments are still commonly used
In RAIl members.
(For example: mercury barometer, barograph,
liquid-in-glass thermometer, thermograph, hair
hygrometer, ordinary gauge and Campbeli-
Stokes sunshine recorder, etc.)

(2) About 50 - 80 % of instruments are calibrated.

®) SRT
Japan Meteorological Agency



Q 2. National meteorological standards and

(a) Pressure

5 10 15 20 25

- O

National meteorological standard
Pressure balance(Dead weight tester)

Mercury barometer RSN

Electronic barometer
Others 28

Superior standard

e
Traveling standard H

67% maintain national meteorological standard.
56% of them is calibrated with superior standards.

VIET
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Q 2. National meteorological standards and

(b) Temperature

0 5 10 15 20 25

National meteorological standard h

Platinum resistance thermometer A
Liquid-in-glass thermometer NS

Others

Superior standard [N

Traveling standard

58% maintain national meteorological standard.
43% of them is calibrated with superior standards.

®) S5T
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Q 2. National meteorological standards and

(c) Humidity

National meteorological standard h

Chilled mirror dewpoint hygrometer Sl o
Electrical hygrometer —- J

Psychrometer __
4
-

Others

Superior standard

Traveling standard F

54% maintain national meteorological standard.
38% of them is calibrated with superior standards.

VIET
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Q 2. National meteorological standards and

(d) Wind

0 5 10 15 20 25

National meteorological standard
Pitot tube

Differential pressure

Hot wire

Others

Superior standard

Traveling standard

25% maintain national meteorological standard.
67% of them is calibrated with superior standards.

® S5T
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Q 2. National meteorological standards and

(e) Precipitation

0 5 10 15 20 25

National meteorological standard h

Weight |
Volume [N
Others 28

Superior standard AN

Traveling standard F

33% maintain national meteorological standard.
50% of them is calibrated with superior standards.

® S5T
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Q 2. National meteorological standards and

(f) Radiation

(f-1) Pyrheliometer (f-2) Pyranometer
0 5 10 15 20 25 0 5 10 15 20 25
National... 7 National... 5
Superior standard 6 Superior standard 3
Traveling standard 2 Traveling standard
0 5 10 15 20 25 O 5 10 15 20 25
National... mm 2 National...m 1
Superior standard 1 Superior standard | 0
Traveling standard m 1 Traveling standard 1 1

29% maintain national meteorological standard(pyrheliometr).
21% maintain national meteorological standard(pyranometer).
Few maintain national meteorological standard(pyrgeometer, sunphotometer) "11.'1") S8 T

Meteorological Instrument Center Japan Meteorological Agency




Q 2. National meteorological standards and

traceability to an international standard
(g) Sunshine duration

National meteorological standard [ 2
Superior standard [ 1

Traveling standard |0

Few maintain national meteorological standard.

® S5T
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Q 2. National meteorological standards and
traceability to an international standard

Summary

(1)With regard to pressure, temperature and humidity, over
50% members have national meteorological standards.
But, only less than 50% have them with other
meteorological valuables.

(2) Small number of members calibrate their national
meteorological standards with superior standards which
are traceable to international standards.

®) SRT
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Q 3. Needs for calibration of standard instruments
with RIC or RRC standards

0 5 10 15 20 25
Yes # 16 | | -
0 5 10 15 20 25

Instruments measuring pressure
Instruments measuring temperature
Instruments measuring humidity
Instruments measuring wind*3
Instruments measuring...
Pyrheliometer *1*3
Pyranometer*3
Pyrgeometer *2*3
Instruments measuring sunshine...
Others

M at RIC
M by oneself

67% has needs of calibration with RIC or RRC standards.
Top 3 of needs are pressure, temperature and humidity.

® S5T
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Q 4. Calibration laboratories

0 5 10 15 20 25

Pressure *
Temperature [EINZEE-
Humidity e,

91 M in the NMHs
m out of the NHMs
8 0
4 0
)

Wind
Precipitation
Radiation
Sunshine duration

Others ¢

Over 67% have calibration laboratories in pressure, temperature and
humidity.
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Part Il. Training
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Q 1. Do you wish to join any training courses on
meteorological instruments held by RICs?

0 5 10 15 20 25

Yes w 21 ‘

89% wish to join training courses.

Q 2. If your answer is “Yes” in Q1., which kind of
trainings do you require? Please tick the appropriate
boxes.

®) SRT
Japan Meteorological Agency



5 10 15 20 25

Principle and operation of instruments

Measurement traceability

Procedure of uncertainty calculation

Calibration methods of instruments

Establishment and management of calibration laboratories/ISO 17025
Quality management of observation data

Quality assurance of meteorological observation network

Handling to instruments troubles

Maintenance of the environmental condition of observing stations
Installation and operation of AWS

Commercial instrument initiatives

Others | 0

Next P
1 ex age}

15

17
13
16
10

® S5F
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Q 2. If your answer is “Yes” in Q1., which kind of
trainings do you require? Please tick the appropriate
boxes.

Principle and operation of instrument
Which instruments do you wish to be trained about?

0 5 10 15 20 25

Pressure
Temperature
Humidity

Wind
Precipitation
Radiation
Sunshine duration
Radiosonde
Visibility meter
Ceilometer

Snow depth meter
Others

Most of them wish pressure, temperature, humidity, wind,
precipitation and radiation.
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Q 3. If your answer is “Yes” in Q2., how do you wish
the training programs are conducted ?

0 5 10 15 20 25

Regional training workshop at RICs, etc. H 20

Training at member’s laboratory(lecturers are I s
dispatched from WMO or RICs etc.)

Training at RICs for each member N 9
Provision of training materials [N 11
E-learning website [N s

Others |0

83% wish regional training workshop at RICs, etc.

®) S5T
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ave any training courses or materials

m
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tick the appropriate boxes.

0 5 10 15 20 25
| | | |
E-learning website (building own website - N\

. . . Bangladesh (language:English)
which includes some e-learning materials... Japan (language:English)

Russian Federation (language:Russian)

D

Training materials(Training textbook etc.) - 4 Viet Nam (language:English)
B I ] I I j
E-learning software(developing a software - 5 {Bangladesh (language:English) “
which people can learn about... Russian Federation (language:Russian)
7] J

Training events open to other members - c
(organizing workshops on meteorological...

Bangladesh (language:English) )

Hong Kong, China

Others | 0 Japan (language:English)
Pakistan (language:English)
Russian Federation (Ianguage:Russian)J

English and Russian language course or materials can be
offered by some members.

©) SRIT

Meteorological Instrument Center Japan Meteorological Agency



Mascot of JIMA "Harerun”
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