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1. WMD Regional Instrument Centre
(RIC)
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WMO Regional Instrument Centers (RICS)
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Main functions of RIC

* To assist Members of its Region in calibrating
their national meteorological standards;

* To advise Members on enquiries regarding
Instrument performance, maintenance and the
availability of relevant guidance materials;

(For detalls, refer to WMQO's website about RICs.

https://www.wmo.int/pages/prog/www/IMOP/instru
ment-reg-centres.html)
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https://www.wmo.int/pages/prog/www/IMOP/instru

2. Activities of RIC Tsukuba
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RIC Tsukuba’'s Website
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We use ISO/IEC 17025 (1IS  17025) as an accreditation criteria and our accreditation scheme is
accredited under JC55 operated in accordance with ISO/IEC 17011, The accreditation body (IAJzpan)
managing JC55 has signed the Mutual Recognition Arrangement (MRA) of the Asia Pacific Laboratory
Accreditation Cooperation (APLAC) and Internationz| Laboratory Accreditation Cooperation (ILAC).

This calibration room is JC55 accredited |laboratory corresponding to international MRA. JC550235 is the
zccreditation number of this calibration room.

J15: Japanese Industrial Standard
JC55: Japan Calibration Service System

WMO Regional Instrument Centre Tsukuba for RA II (Asia)

(RIC Tsukuba)
{Metaorological Instrument Center, Japan Meteorological Agency)

Nagamine 1-2, Tsukuba City, Ibaraki Prefecture, 305-0052 JAPAN
Phone: +81-2358-31-4121
FAxX: +81-29B8-51-1670
E-mail: Fie—tsukuba@met kishouge jp

Last updated: 10 Dec. 2013

http://www.jma.go.jp/jma/jma-eng/jma-center/ric/RIC_HP.html @ %%ﬁ:
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http://www.jma.go.jp/jma/jma-eng/jma-center/ric/RIC_HP.html

JMA/WMO Training Workshop on Calibration and Maintenance of
Meteorological Instruments in RA Il (ASIA)

(19-22 February 2013 Tokyo, Tsukuba, Japan)
— WMO | =|n|:g;_w°ms|mp on .

Callbratien & nce of Mateoralogical Instruments in RA I (Asia)

http://www.jma.go.jp/jma/en/Activities/RIC_Workshop_ 2013/RIC_Workshop 2013.html ?@) ,E=I %r—f
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Calibration or inspection at RIC Tsukuba

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)
2013: Bangladesh (barometer, thermometer)
2014: Hong Kong, China (anemometer)
2015: Indonesia (pyranometer)
Fiji (barometer, thermometer, dew point meter)
2016: Mozambique (barometer, thermometer)
Sri Lanka (barometer)
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FMS members’ visit and on-the-job
training on instrument calibration

Meteorological Instrument Center Japan Meteorological Agency



3. For maintaining accuracy of
Instruments
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To maintain the precision of observations

The aims of the weather observation are mainly
for weather forecast, disaster prevention and
academic research.

For these purposes, it Is Important to maintain
the precision of observations.

1. Appropriate choice of instruments

2. Maintenance and periodical calibration of
Instruments

3. Maintenance of observation environment
4. Quality control of observation data

@) 55T
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Why Is calibration necessary?

» As performance and characteristic of an
Instrument change gradually over time,
regular calibration should be carried out.

Maintaining the accuracy of instruments
contributes to improvement of the
precision of observations and disaster
prevention.
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What should your country do for Maintaining
Accuracy ?

International Standard
(SI unit)

National Primary Standard
(National Metrology Institute of Japan)

A _

e In case of IMA

National meteorological standard
(JMA standard)

— MIC

Working standards
(JMA sub-standard)

Working instruments
(Observation sites)

®) S58T
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Let’'s check...

* What should your country do for
maintaining accuracy of instruments?

* Does your NMHS have and maintain

necessary procedures for calibrating
Instruments?

@) 55T
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4. Framework of Traceability
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Traceability to the Sl

Definition of the Sl unit

National Primary Standard National Primary Standard

. . . < > . . ;
(National metrology institute) (National metrology institute)
/ \ International ] ! \

Reference standards comparisons Reference standards
(Calibration laboratories) (Calibration laboratories)
Working standards Working standards
i i
1 1
1 1
1 1
i i
i .
Measurements Measurements
(End users) (End users)
Country A Country B .,_@) =G T
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Traceability to the Sl
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(National met
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Traceability to the Sl

Definition of the Sl unit

National Primary St

(National metrology institute)

andard

/

\

National ™aga ndard
(Nationa institute)

Reference standard

S

(Calibration laboratories)

[ XK\

/

\

Working standards

Measurements
(End users)

Reference standards
(Calibration laboratories)

Country A

/ \

Working standards

Measurements
(End users)

Country B r@) =G T
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Traceability to the Sl

Definition of the Sl unit

National Primary St

(National metrology institute)

andard

/

\

Reference standard

S

(Calibration laboratories)

/

\

Working standards

Measurements
(End users)

Country A

Traceable to
foreign national
primary standard

National ™aga ndard
(Nationa institute)

[ XK\

Reference standards
(Calibration laboratories)

/ \

Working standards

Measurements
(End users)

Country B fm‘) =G T
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Traceability in meteorological instruments

Non radiation l‘*‘iij/ Temperature,) Radiation l
| Humidity, '

_ \_Pressure,
International Standaxd
Sl unit)

WMO standard
National Primary Standard . l —
(National metrology institute) RRC(Regional Radiation
| Centre) standard
National meteorological National meteorological
standard standard

NMHS

NMHS
Working standards

Working instruments
(Observation sites)

Working standards

Working instruments
(Observation sites)

©) 55T
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Traceabillity in meteorological instruments

Non radiation l Temperature,)
| Humidity, |

_Pressure,

International Standaxd
Sl unit)

NationalTsgar dard
(National institute)

X

-

National meteorological
standard

NMHS

Working standards

Working instruments
(Observation sites)

Meteorological Instrument Center
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Traceability in meteorological instruments

Non radiation l Temperature,
| Humidity,

NMHS

Meteorological Instrument Center

_ \_Pressure,

International Standakg

Sl unit) ‘
National ™sgar dard National Primary Standard
(National institute) of a foreign country

——
Manufacture of
Laboratory instruments
—>

National meteorological
standard

4 )
Calibration certificates are better
to be published by accredited
laboratories in regard to
ISO/IEC17025 General requirements
for the competence of testing and
calibration laboratories).

-

Working standards

Working instruments
(Observation sites)
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Mascot of JIMA ”Harerun”
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(Ref.) Traceabllity around JMA
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Traceability of Temperature (JMA)

Measurement
standards
traceable to
national standards

JMA Standard Working Standard Field Instruments

Meteorological Instruments Center (JMA) J [Observatory J MA)]

( National Metrology]
_ Institute of Japan

1
1
. 1 . .
Temperature fixed Platinum resistance thermometer| ! Platinum resistance Platinum resistance
points _:) _:_’ thermometer thermometer
. . !'| NSR-160 (Netsushin, Japan) ' :
Indium point " ! TS-81A (Chino, Japan) ! x
(156.5985 . ) Alternating current bridge ] I |
'}"ggcgglzo";t F-600 (ASL, UK) : Alternating current bridge| [" - . :
- . 1 -
Water triple point _ _ ! F-250 (ASL, UK) at the time of installation !
0.01 Water triple-point cell ! . I
001 ) 0.01 ) 1R ! |
11 ! I
Standard resistor . e ! |
Standard resistor(100Q) Calibration i
(100Q) . I
every year I |
r====---------- —— |
Calibration Calibration every 5 years :
every year \/ I
NSR-160 : }

every 2 years
Water triple-point cell
Standard resistor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
: Platinum resistance
1 thermometer
. TS-81A (Chino, Japan)
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

y

Tolerable range

Mercury-in-glass thermometer| * 0.4
(psychrometer)

R

A1 Oy,

“Jdpait Meteorological Agency

Alternating current bridge

Meteorological Instrument Center




National Primary|
Standard

[ National Metrology]
Institute of Japan

Standard humidity
generator set

Calibration
every year

Meteorological Instrument Center

Traceability of Humidity (JMA)

JMA Standard

Working Standard

N\

Meteorological Instruments Center (JMA) J

Chilled-mirror dewpoint
hygrometer

Hygrometer (display)
DewStar S-1M-0

(Shinyei technology, Japan)

Hygrometer (sensor)
DewsStar S-2S-0K
(Shinyei technology, Japan)

Chilled-mirror dewpoint
hygrometer
Hygrometer (controller)
Hygro M2

(General Eastern, USA)

Hygrometer (sensor)
D2
(General Eastern, USA)

Field Instruments

[

Observatory (JMA)]

Calibration

every year—‘

oo

JMA Standard of

4

Filter change: \
Every 6 months \\

Electronic hygrometer

\\ Tolerable range
\ + 4%

Lithium chloride \
dew-point hygrometer \

lllllllllllllllllllllllllllllllll:llllllllllllllllllllllllll



National Primary,
Standard

[ National Metrology]
Institute of Japan

Mercury U-tube

using interferometer

Traceability of Pressure (JMA)

JMA Standard

Working Standard

Working Standard
Traveling Standard

Meteorological Instruments Center (JMA) ]

Air piston gauge

Air piston gauge
AV-02
(Futaba Sokki, Japan)

Weights
(Futaba Sokki, Japan)

Digital barometer
resonator barometer

PTB220(Vaisala, Finland)
RPM4(DHI, USA)
F-452 (Yokogawa, Japan)

barometer w—l—)nI
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Field Instruments

[Observato ry (J MA)]

Digital barometer

PTB330, PTB220

(Vaisala, Finland)

Digital barometer

PTB330, PTB220
(Vaisala, Finland)

Calibration
every year (surface observatory)
Calibration Calibration = every 2 years (aviation observatory ) B
every 3 years every vear Calibration W }’ %rl_-”_
Yy every year 4 1=K

Japan Meteorological Agency

Meteorological Instrument Center




Traceability of Precipitation (JMA)

National Primary

Standard Field Instruments

Working Standard Working Standard

National Metrology,
Institute of Japan || Calibration Center of

Local Government

Meteorological Instruments [Observatory ( MA)]

Center (JMA)

Burette

’ %\?Z;Lk:?r:oittjariigiu —I—} Rain gauge tipping bucket type

Japan)

Prototype Of  |e————] | Standard weight

the kilogram

. DEE:
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Traceability of Solar Radiation (JMA)

Field Instruments

[Observatory (IMA)

B o 1 1
National Primary| : JMA Standard : Working Standard :
Standard ! ! !
1 1 1
a . 1 1
Atmospheric Environment ! [ Meteorological Instruments Center (JMA) ] :
Division (JMA) ! : !
: : |
1
Absolute radiometer E E |
WMO RAII Standard —el)|  Pyranometer

National Primary Standard

Meteorological Instrument Center

Comparison
(To check the accuracy
routinely out of doors)

} Pyranometer

CMP-22 (Kipp  Zonen,
Netherlands)

’I Pyranometer

MS-801 CM-21 (Kipp
(EKO, Japan) Netherlands)

Calibration Calibration
every year every year

Calibration every 5years I=
kT
Japan Meteorological Agency




Traceability of Sunshine Duration (JMA)

National Primary|
Standard

JMA Standard

Working Standard

[ Atmospheric Environment]
Division (JMA)

Meteorological Instruments Center (JMA)

Absolute radiometer

WMO RAII Standard ——

Pyrheliometer

National Primary Standard

PMO-6
A-HF

Calibration

every 3years

CH-1 (Kipp  Zonen,

Netherlands)

Calibration

Sunshine recorder

Rotating mirror
sunshine recorder
MS-093A, MS-094
(EKO, Japan)

every 3 years

Field Instruments

:
: [Observatory (IMA)
:

Sunshine recorder

Rotating mirror
sunshine recorder
MS-093A, MS-094
(EKO, Japan)

Calibration every 5 years

®) S58T
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Traceability of Wind Speed (JMA)

| 1 |
o A 1 1 |

National Primary : JMA Standard i | Working Standard : Field Instruments
Standard | i |
| 1 |
| 1 1

National Metrology] ! [ ) [ J
[ Institute of Japan | e Ji Observatory(JMA)

! 1
i 0 20m/s 0 30m/s i
I

Laser Doppler
velocimeter

calibrated by turning
table,

Calibration wind tunnel,
Tow carriage

4

Calibration
every 2 years

DA-7 0 (®onic , Japan)

| Pitot tube F-2 O(Rika seiki, Japan),
1 Dif ere tial pres gre gauge

| MT1 1MT2 @
! (YOKOGAWA, Japan)

Ultrasonic anemometer
DA-700 (Sonic, Japan)

20 90m/s
Pitot tube
F-202(Rika seiki, Japan),
Differential pressure
gauge

MT210(2sets)
(YOKOGAWA, Japan)

1
|
1
1
1
1
1
1
1
1
1
1
1
1
1 .
1 Ultrasonic an enometer
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1

Meteorological Instrument Center

_____l_____

Ultrasonic currentmeter
DA-470 (Sonic ,Japan)

30 90m/s

Differential pressure
gauge

DPI145
(GEsensingjapan,Japan)

Propeller
anemometer

Calibration
at the time of installation

Y

Dif efe tial pres sre gaIge E
DPI1 4(GEse gingjapan,Japan)

Relational table between
wind speed and
rotation frequency of the
propeller anemometer

Meteorological Instruments
Center (JMA)

Inspe tion equipme h
of propel et
an eometer

1
1
: Traceable to National i,
1| standard(Time) !

Japan Meteorological Agency
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