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Inconsistency between synoptic and

AMeDAS observations
1 Jan. 1980, Wakkanai
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Time (JST) Synoptic Obs. AMeDAS

03 -10.6 °C -10.4 °C
06 9.7 94
09 -8.8 -8.8
12 -7.8 -7.6
15 -6.4 -6.4
18 -5.0 -5.0
21 -4.8 -4.5
24 -4.0 -3.9




BEROSREA

HEROKE - HWEEH, 51.5mOF S THRAT 20HRA.
- BERRR - ENEELTERBEREYET
BREER - BRBORY DHEEEZ S
LHL, WFRISLTHNEDTRESITRE - zOZEE?

FiENt (LR S50 €2F)

-

L

[(PAFZIRTRBOSH] £: 20125108268 H:2013828218

BEROSRER

[ WEETRARR), 197142A8E 168 | |

-15 -10 -5

KR (°C)

TH(AE)

04

T =
O Feennd SRABRERBREI—ICED
0 § = (BRARIED, 2013: RRFREFAE)

—1 H

08 | | BUBRS: 2012667 A26H~9A38 | ...

~THHE & (b DR
f20m) HASDRIBE _

-3

[HIsH0dEI2L0 ) 201345125 A A1, 19720 AR AL A B, 29, 115-123. IE] 0 3 8 s iz 15 18 21 Ml E
N . Statistical relation between temperature and . N .
SEFHENORES HER : P HOBDOSESHEA
wind speed trends o
. - . oM 1o —iH
1194 stations with mean wind speed 2 1.5 m/s | ﬂ;;illiiﬁiléﬂﬁt CREM. 201347 A25E~9838 | O
—1H

Decreasing wind speed

0.3 — rising temperature
- 02 * P <1000 km?
kel |
§ 0.1 | All stations
3
o 00

0.1

+ P <300
= P =300-1000
= P 21000 km?2

0zt
7 03

Trend of daily L 1 ! 1 ] ]

max. temperature  -0.3 -0.2 -0.1 00 01 02 03

(departure from _AU(per decade

spatial mean) Trend of ~""4*’ ® )
wind speed

Fujibe, 2009: SOLA, 5, 81-84.

PZ el )
(BERIED, 2013: ==
KRFLEFKR)

mm  FEA0Em TR 32m T BAm T 100m

e e
mENc) waNic) manc) HEN{T] SRABBREABR L A—(2LD
B BRSIORBEOERITL | mpsmeo [ UmaMOI0 6 &l 2013:

(20106/30-10/1) e SOLA, 9, 56-59 )

TINED41.0°CHERIRIRE DR E?

L E QAL FEE
~DRICKDHRDE IR
(#7130 B RAD KK E10mm)

| BB ORE - AAARY
R OEE - BARL T

AmESREEX?
HORERE 27H D&IEXR
c 255 0585214 22.3C 208114
30
25

[ T SO NN A NN SN TR SN TR S N TR SR |
06 09 12 15 18 21 24 03 06 09 12 15 18 21 24

TR268

7H27TEDRIESEIE
B S H098§%:525.5°C
B R H248575522.3°C

TEH2TH —

BRESRO R THEL®,
|:> FE#RA B8 (iR, £ 8) OFEHT,
BRAEESS.




BAROSEHRRIEITEIARFOEE

HARA 2% AR BHEDQDAR
1953~ =
RO 1963 BRIE B 509§
7= B R248F
EE BES
~1939 | T3 % D s THR228E
- RIE

—HMOEECAEFHREE

MMEY | ~1950 | gy | B3 (06,14,228) 55L& ggg{g@

OEE | F B4 (03,09,15,2185) EI{:E >
OEAEN 5 HH

BRDEWVZLSERESENE

dtimiE-wat ceeee REE~TUN
——- R — 2E
09B¥H R —24F5 A R 22B5HR —24B5 AR
°C
0.4

JFMAMJJASOND JTFMAMJJASOND

[ 25M07 A5 RERICLHE |

HRREBDENIEISAFEHREDNE

@ ot s RS~ AU
——- BAR- & — 2E
3[E (06, 14, 228%)—24[E] 4[] (03,09,15,218%) — 24[H]
°C °C
0.1 03
0.0 I\
-0.1
0.2
-0.3 -0.1

JFMAMJJASOND

JFMAMJJASOND

[ 325MO7AS REHISEBHET |

BT A= L A8 RIRE BT AMEEHIC K AE AR BAROHWEKORIAEE
EfE EHE SiAlE HiE BoE BaE B AR -5.3%/century
HiIE =SS £RANE BB 2518 £ANE L .
(mm) (mm) (mm) (mm) (mm) (mm) | ENREKEH0.3mm \ >10mm B 60 FAYfcontury
03 03 00 03 03 00 514 A1 sor -t
0.3 0.6 0.5 0.3 0.6 0.5 EEET T 1901—2012 40r
03 09 00 03 09 00 . ~ - 30}
0.3 12 05 0.3 12 05 §§4OAF 0.0mm G 1900 1620 1640 1960 1980 2000
60%T 0.5 0.0
8 g 12 8 g 83 :: g 83 fre05mm mm 5 RER -8.6%/century
03 21 05 03 21 05 R () &t (). > i | :
— 03 o4 oo EEETROKA  EEEIHO =imm B¥ |
0.3 2'7 05 0-3 2.7 0-5 AELLZNTHEDS KA, RDE 51 s 1y 120 ¢
' : ' : S|Z3% 1901—2012 110k
03 30 05 03 30 05 KETITHESR i
LTS 100
1900 1920 1940 1960 1980 2000
MNEFTOMHIREDRE B KRR & i AR JBLE D BE % History of anemometers
| EEOEEFETMECLABIRE (BILIEHN, 2003) 60 + R
= 50f o FuEAR. -
N 4 B 4R
- 2 4l BREEIES A XD
: Tt B gL @ BE23E -
B = 30 THER EMAELLAED
2 a B 20 Four cup
5 Ty | ol 1960 "
X - =) unti
0 10 . 20045235 152:(93@1;5 Vane type
Olememcmme e

2 4 6 8 10
AE (m/ )

BB EMEERKEICLARMECHEEMALD |

RAE (m/#)

0 10 20 30 40
BRREE (M #)

Dines anemometer
(anemograph, gusts)
until early 1960s




History of anemometers

Sustained wind
(10 or 20 minutes) Anemograph, gusts
Four cup i
(Robinson) Dines anemometer
1960/61 oo
Three cup :
Vane
1974/T5 oo
1980s [T
Vane (JMA-80 type)
1990s b
Vane (JMA-95 type)

Wind speed and environmental changes
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Average rate of wind speed change:
-4.1 %/decade for daily max.wind
—2.6 %/decade for daily mean wind

for 482 stations over 1979 to 1998.
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Upper-air sounding

Mountain observatories
Mt. Tsukuba (868m) 1902
Mt. Ibuki (1376m) 1919
Mt. Fuji (3775m) 1936
Mt. Tsurugi (1945m) 1944

Sonde observation
Mainly after the WW2
18 sites in Japan
Mostly automated

Remote sensing

http://www.jma.go.jp/j i I html

GNSS observation

GNSS (GPS) observation
Observation of total vapor amount (precipitable water)
1200 receivers in Japan (deployed by ~2000)
Temperature and humidity profiles using occultation method

GNSS satellite | /]
Ll 25m

Receiver

http://www.jma-net.go.jp/kousou/ : 8
obs_second_div/pwv/pwv.html| http://www.geod.jpn.org/web-text/part3/tsuji/tsuji-2.html




