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LED 93 100 96 73 39 4 2 88 50 54 30 9 11 7
TRE RS 8750 9125 9500 10000 9625 14500 15750 9750 9750 9875 9625 7250 16000 16500
FEHEfR 2 1100 1300 1500 1400 2000 1400 2000 1300 1900 1500 2000 1200 600 1200
12/ i 7 0 4 27 61 96 8 12 50 46 70 91 89 93
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A A 7 500 900 1200 1300 1100 700 600 1600 1100 1100 1000 900 700 700
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XI281320064 1 H26 HO08UTC IZ NASA EOS-Aura ff
S HIRDLS (high resolution dynamics limb sounder)
12 &0 RIS N7 2 O URE248° & L & A HEL
KIGEE LD S 2 (FE#E244° J6#E 0 ° — BRE190° JL##80°)
i o 7o RURIEES, ISR, IRAL,  JEGE 0§ e I T X

T 5 (Peevey et al. 2012). @@ T/ &5 BRI,

TRIEAH H60° N T O % By (B LI & i 520°N £
T 2 BRI P 2> S5 ), 20°N ~60° NAFLid —
PE FRIEI R % L 72 > T\ B B FLE ASLE20° £ 0
HEEGE Y = v MU S LSS fHE D FERHIM Y = v

HERBRBEIZE, Vol.24(2022)
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X28 20064 1 H26H08 : OOUTC [ NASA EOS-
AuraB2HIRDLSIC K WEHRIEN=REED
NATAB- ETUREER, BRMmE, B ERO
PEMER. H7—/\N—DTUEHE (K/km)
=Xk, OOHVERE, EBERFFMEFEH20, 30,
40 m/s DEEERERLE, BRIEEERHI30,
360, 400 KOE B =xRd (Peevey et
al. 2012&4))

MR THM L TWA Z EA%nAa G, —HE
RO ILmHIZIE, ZNEn, BEGEY = v MRt s
FEAR Y = v MRIATER E LT 5.

Sato et al. (2003) 1%, 20014E11H27H ~12H25H 12
HARE160° M 1 % F0228° N ~48°S 12 B\ CTHEREIR 1 °
T05Hz D7 ¥4 v 781l % 7001 F Ht L T 2475 Bl S I
& A3 B G o AR AT X 2 R L (X0, 30°
SHHEDHEGT Y = v MRTATEAET S FHIRIC BT 5
EE R Z AT L2, $hiE T a7 7 4 Vv HERERES
EHOHL, O—827 40V y TR LZMEEE4
km DL E DR % B RJR & L TR LTk 72 TR 5
FEB T OB A O B OSEW R, AHEE, JH
H, BB AVF—%RKDLLLELBIZ, KFTT TR
MEATV, K7 T 7 EELE & IZRETE D (2 hlER L
TWiUX B & = )V F— {58k, RKEEEHE D (2 nls L
TWILE TR E ZAVF—ZIFEHE L. ZO/MRE,
AP A 1,800km, #ATE KK 4 ~ 5 km OB EE ¥
ARSI g, RERR, ¥ T ARESE, A
BRENWOFEFEFM S N T B DS, FFHIZHRITH W
PET AR L MFIEN D MEAT L2 = v MR AT D &
PR SN LEEREEE SN TS (B - ik
2008) . X LG EIANIE 5 72 B UK ITCZ (Intertropical
Convergence Zone) AMEAET 5 Bl & Wiy S = v
NRRDFAET B HREENEIWIRE 2> TBY, Ik
WaEOCENEOMILHT ORI EETH L. T2,
Shibuya et al. (2015) ZEJJWEAMEHE ST AT

SEEREDPHEET L EZHEPIZ L.
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2012&4))
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WHS 5, BT ZERRmIZIEIEAER NS
Vo Bl o ZHEBEFNILEE R S B 08, SEHELO
BEENZ L 25 L, BRCIRIEZ £ ) RE TV E VIR IdIR
BETO7 7 AVEREL, TORRERIBEELUET S
(Randel et al. 2007). ZiI2BI1T 555 2 BRI 16~20
kmEEIZIAD 5. 5 2 Bl EE O35 & (i 137
BIZE AL, IR —ET 5.
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MR7kmit ITET LML H 5.
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Abstract :

The present study is the first in Japan to investigate the climatology of the tropopause height, based upon
radiosound data launched twice daily from 1988 to 2018 from 14 upper air observatories of the Japanese
Meteorological Agency.

As a result, the average tropopause height decreased monotonically with increasing latitude, and was highest
at 16,554 m in Ishigaki Island in the south and lowest at 10,445 m in Wakkanai, the northernmost station. The
first tropopause height, 11,000 m, defined by the Japanese Standard Atmosphere, was located between Akita and
Sapporo. The average second tropopause height decreased monotonically with increasing latitude south of 40
degrees north, but reversed around 40 degrees north, and decreased monotonically with increasing latitude north
of that. The average second tropopause height showed a maximum of 20,326 m in Minamidaito Island, the first
minimum of 16,195 m in Akita, and the second minimum of 17,358 m in Wakkanai in the northernmost station,
which was almost the same as 17,456 m in Kagoshima in the south. The appearance rate of the second tropopause
height was 20% or less south of 30 degrees north, which was almost a year-round single tropopause with a
maximum appearance rate of 67%. In the north of 35 degrees north, where two tropopauses existed for more than
half a year, the distance between the first and second tropopause tended to increase as the latitude increased.

It was found that a "z"-shaped pattern appeared in the annual march of the first tropopause height, and that

n_n

the "7 -shaped pattern differed depending on the latitude. As a result of comparison with existing research, it is
inferred that the "n"-shaped pattern of annual march at any point is caused by the north-south osillation of the
hemispherical meridonal distribution of the first tropopause height with the annual motion of the sun. That is, it is
considered that the first tropopause height during the cold season in the high latitudes of Japan corresponds to the
southern end of the polar tropopause, and the second tropopause height, which appears almost normally above the
first tropopause corresponds to the northern end of the tropical tropopause. It is thought that the southern end of
the polar tropopause reaches the lower layer and the northern end of the tropical tropopause reaches the upper
layer to form a dual tropopause structure in the same area in winter, and a polar front jet is formed between

them. In summer, the dual tropopause structure with a polar front jet moves northward to the northern region of

Wakkanai, and it is presumed that almost the entire area of Japan is covered by the tropical tropopause.

Key words : troposphere, stratosphere, tropopause height, double tropopause, lapse rate, climatology

66



