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Observ aion network of IMA “AMeDAS”

(Au bmated Meteo r ogical Data Acquisiti @ Sys ém)

@ VM anned Meteo r ogical Ob ®rvatory 61
@ Special Automatic Weather Stati o 95 ?_‘bSOl(JDt
O Au bmatic Weather Stati 773 S"[ati s

© Au bmatic Precipitati m Gauge Stati 3 6l

Stations are located at average intervals of 1 &km.
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< Observation element>

- Precipitation (Al s$tations)

- Air temperature, Wind direction/spe el
and Su rshine duration
(about 8 4 Gtations)

- Snow depth (about 3 2 Gtations)

Minamitori Shima e




e Man red Observato y &
Special Au b natic Weat Bbr Station

Surface Weat Br Observati o Sys ¢m (JMA-1 Otype)

Combined Wind Vane and
Propeller Anemometer
Sunshine Recorder

Pyranometer Iv R

Snow Depth Gauge

Thermometer

=S Hygrometer

Visibility Meter
(Only AWYS)

2 Precipitation Gauge
i P _ % Ransensor &L
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Data Converter &
Processing Unit @D S5 T

Meteorological Instrument Center Japan Meteorological Agency




Observ aion network of IMA “AMeDAS”

e Au b matic Weat ar Station / Au © natic Precipitation Gau g Station

Combined Wind Vane and
Propeller Anemometer

'\ Cye~_  Thermometer
Sunshine - . -'
Recorder

Automatic Weather Station
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Traceabl tly of Meteorological Instruments in Japan

Internat onal Standard
(Sl un)t

N a aoanal Primary Standard

N M I J (N at anal Metr dogy Inst iute of
Japan)

A

N a oanal meteo r log cal standard
(JMA standard)

Bl PM

Wo king standards
(JMA sub-standard)

Wo Kking instruments
(Observat an si ds)
In Japan, the Meteorological Service Act requires al imeteorological instruments
used for publ cito me & certain tech ncal and performance standards.
— =
{l!i') IRIT

JMA is ac cedited to ISO/IEC1 7 052
e Temperat e

 Humidity

* Pres sre

JMA

Meteorological Instrument Center Japan Meteorological Agency



Measurement
standards
traceable to
national standards

Accredited
Laboratory*

&

J

Traceability of Temperature (JMA)

JMA Standard

Working Standard

[ Meteorological Instrument Center (JMA) ]

Temperature fixed
points

Indium point
(156.5985 °C)
Mercury point
(-38.8344 °C)
Water triple point
(0.01 °C)

Standard resistor
(100 Q)

Platinum resistance thermometer
NSR-160 (Netsushin, Japan)

Alternating current bridge
F-600 (ASL, UK)

Water triple-point cell
(0.01 °C)

Standard resistor (100 Q)

*Ac o dingtot B Meas wemen tAct in dpan, JMA s andar d
can ot be directly cal bi ated to t b National s andar d

T

Platinum resistance
thermometer

TS-81A (Chino, Japan)

F-250 (ASL, UK)

Alternating current bridge

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

Alternating current bridge

F-250 (ASL, UK)

Field Instruments

[ Observatory (JMA) ]

Platinum resistance
thermometer

—_—_,—————,,—,e—,e—eee e — — —

20 Mar. 2018

Tolerable range:
+04°C

Mercury-in-glass
thermometer
(psychrometer)

Platinum resistance
thermometer
(psychrometer)

Under

:":A transition I! Ei
| —




National Primary
Standard

Traceability of Humidity (JMA)

JMA Standard

Working Standard

Field Instruments

20 Mar. 2018

[

National Metrology
Institute of Japan

Standard humidity
generator set

N

Chilled-mirror dew point
hygrometer

Hygrometer (display)
DewsStar S-1M-0

(Shinyei technology, Japan)

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

Chilled-mirror dew point
hygrometer

Hygrometer (controller)
Hygro M2

(General Eastern, USA)

Hygrometer (sensor)
D2
(General Eastern, USA)

[ Observatory (JMA) ]

Electronic hygrometer

JMA Standard of
thermometer

4

Filter change:
Every 6 months

Tolerable range
+ 4%

Lithium chloride

dew-point hygrometer

Mercury-in-glass
thermometer
(psychrometer)




Traceability of Pressure (JMA) 20 Mar. 2018

Digital barometer Digital barometer

Air piston gauge Digital barometer

resonator barometer

National Primary | 1 JMA Standard : Working Standard /| Working Standard | Field Instruments
Standard | | g ' | (Traveling Standard) |
1 1 |
[ National Metrol ( ' ' (
Nat!ona Metrology Meteorological Instrument Center (JMA) : Observatory (JMA)
L Institute of Japan L L
:
I
I
|
1

Mercury U-tube
barometer petelp  Air piston gauge
using interferometer AV-02

(Futaba Sokki, Japan)

PTB220 (Vaisala, Finland) (Vaisala, Finland) (Vaisala, Finland)
RPM4 (DHI, USA)

F-452 (Yokogawa, Japan)

Weights
(Futaba Sokki, Japan)

1
1
1
1
1
1
—>| p18330,PTE220 =T P PTB330, PTB220
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
(




National Primary
Standard

Traceability of Precipitation (JMA)

20 Mar. 2018

Working Standard

Working Standard

Field Instruments

[

Institute of Japan

National MetrologyJ

Japan Quality Assurance

Organization

Meteorological Instrument
Center (JMA)

Prototype of
the kilogram

_|_}

Standard weight

Burette

’ 1571ml Burette

(Yoshino-keisoku,
Japan)

_|_>

{ Observatory (JMA) ]

Rain gauge (tipping bucket type)




Traceability of Solar Radiation (JMA) 20 Mar. 2018

National Primary
Standard

1 1
E JMA Standard E Working Standard ' | Field Instruments
1 1

[ Atmospheric Environment }

Division (JMA) [Observatory (JMA)J

Meteorological Instrument Center (JMA) ]

1

1

1

1

1

1

1

1
Absolute radiometer :
(WMO RAII Standard) —— H Pyranometer
(National Primary Standard)

} Pyranometer

Comparison
(To check the accuracy
routinely out of doors)

CMP-22 (Kipp & Zonen,
Netherlands)

’I Pyranometer

PMO-6
A-HF

CMP-22 (Kipp & Zonen,
Netherlands)




National Primary
Standard

Traceability of Sunshine Duration (JMA)

JMA Standard

Working Standard

20 Mar. 2018

Field Instruments

[

Atmospheric Environment
Division (JMA)

Absolute radiometer
(WMO RAII Standard)
(National Primary Standard)

[ Meteorological Instrument Center (JMA) ]

Sunshine recorder

_|_} Pyrheliometer

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

[ Observatory (JMA) }

Sunshine recorder

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

CH-1 (Kipp & Zonen,
Netherlands)




|
National Primary :
Standard |

Traceability of Wind Speed (JMA)

20 Mar. 2018

JMA Standard Working Standard

Field Instruments

National Metrology
Institute of Japan

[ Meteorological Instrument Center (JMA) ]

[ Observatory (JMA) ]

Laser Doppler
velocimeter

calibrated by turning
table,

Calibration wind tunnel,
Tow carriage

! Pitot tube F-202(Rika seiki, Japan),

1 Differential pressure gauge
1

| MT210 2sets)
I (YOKOGAWA, Japan)

0-20m/s
Ultrasonic anemometer

0-30m/s
Ultrasonic current meter

_____l_____

DA-700 (Sonic, Japan) DA-470 (Sonic, Japan)
20 -90m/s 30-90m/s

Pitot tube Differential pressure
F-202 (Rika seiki, Japan), gauge

Differential pressure DPI145

gauge

(GEsensingjapan, Japan)

Propeller
anemometer

MT210 (2sets)
(YOKOGAWA, Japan)

Relational table between
wind speed and

rotation frequency of the
propeller anemometer

Meteorological Instrument
Center (JMA)

r

______________________

Inspection equipment
of propeller !
anemometer !

Differential pressure gaargé
DPI145 (GEsensingj apan, Japan)

1
1
: Traceable to National
1§ standard (Time)




Main enan € of fi d In srtmen &

Man red Observatory MIC in pect abou t1,6 O @ nt s
Special AWS of in srtimen tper year.

Overhaul and

at MIC:
Every 5 years.

.br Station In srtmen t s

Au bmatic Pre&:ipitation _

Gauge Steltion
r Anemometers

Rain gauges :
Pyranogme?ers Meteorological Instrument

Su n dnte reco ders Center (Tsukuba)

. P 2 G

Main _enance at field site
Man red Observatory, Special A WS Every 3 mntsh
AWS Onceo rtwiceinayear

®) ZE8T

Meteorological Instrument Center Japan Meteorological Agency



Main enan e of fi d In srtmen &
W Ov ehaul and in pection / cal bration o ffi € In srttmen t & MIC

B Ov ehau | /Inspection/calibration:\

« Replacemen tof deter irated / damaged parts e‘;ery > years
nemometers

 Ad p sntent Rain gauges
Pyranometers
Su n dne reco ders

M |n Pection / cal brration

« C leckin g:
whet Brt Bin srtmen &l er r @ancerned
iISswit m a specified range o rnot . |
in compar son wi s andard in sramen t.s T

Standard in srtmen t f® rrain gauges

VL

Meteorological Instrument Center Japan Meteorological Agency




Main enan e of fi d In srttmen &
W Ov ehaul and in pection / cal bration o ffi d In srtmen t a MIC

Ov ehaul and in pection f orain gau q e

 Replacemen to fdeteriorated / damaged part

 Adju snten t

 In pection

Meteorological Instrument Center



Main enan e of fi d In srtmen &
W Site in pection / cal bration o ffi din srttment s

B Main enance and in pection at fi d kit e

Clean? Are there any spider webs?

Is the gauge instal ed horizontal yr |— 5 F&

Does the bucket tip properly? ——§

Does the heater work properly? ——

|s there any damage? Precipitation Gauge

Does the propel er respond properly to winds?

Anemometer Is the fan working properly? ——

Is there any rust or dirt inside the shelter? >

Is there any damage to the sensors? ——>

K Thermometer, hygrometer & Shelter

JMA regular yy main &in sSAWS in o der to ke @ t b qualty of observati o data .

Meteorological Instrument Center Japan Meteorological Agency




Main enan e of fi d In srtmen &
W Site in pection / cal bration o ffi dIn srtment s

W Site in pection f otr ar mo eter / hygr o ater
(Man red observatory & Special AWS)

Platin un
resistance
thermometer
| Electronic
hygrometer

—

C heck
(Every 3 mont h g

Platin um resis ance
t Brmometer

h t _
(psychr meter) @)ﬁ?ﬁl‘f

Aspirated psychr o ater
As mann type (JMA u ®5)

Meteorological Instrument Center Japan Meteorological Agency



Main enan e of fi d In srtmen &
W Site in pection / cal bration o ffi dIn srtment s

B Site cal bration f olrar o eter (Man red observatory & Special AWS)

e Cal bration by co nparin gwit Hhrav en gs andard at fi € bite
evigyarorevrg 2y ars.

/ Man red observatory & Special AWS \

Travel nig s &n drd Field in srtment

. Same level : The sensors of t bse tw obarometers.
Working _
s andard Working s andard

\ (Travel nig s andary

[ Man red observato y & Special AWS ]

©) 55T
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Summary

m JMA ke @s the traceabi tly of meteorological instruments.
m Cal bration of standards at MIC.
m Cal bration of field instruments at MIC (before install nig).
m JMA maintains the field instruments.
m Overhaul and cal bration / inspection at MIC every 5 years.
m Site inspection / cal biration with travel nig standard.

m It is important that NMHSs ke @ the traceabi tly iof
meteorological instruments and maintain the field
Instruments to as are the qual ty of observation data.

Thank you for your attention !
@) SRIT

Meteorological Instrument Center Japan Meteorological Agency



