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Toward Development of Students’ Sensitivity to the Change in Climate Environment in East
Asia with Attention to the Variety of “Seasonal Feeling” in the Annual Cycle
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Abstract: To the change in the global environment, such as the Global Warming, regional climate systems will show
rather different response from region to region. It is necessary for many people to be able to remark, as early as
possible, what kind of regional climate change is going on, in order to mitigate the climate change itself or coming
damage of the change in each region. In East Asia, the complicated seasonal variations are seen influenced by the
Asian monsoon, resulting in the variety of “seasonal feeling”. The present paper will discuss on the joint activity of
meteorology with music, and so on, toward development of students’ sensitivity to the climate change in East Asia with
attention also to the “seasonal feeling”. Firstly, some important viewpoints for understanding the seasonal cycle of
climate systems in East Asia will be reviewed. We will also review the rapid temperature increase around the
beginning of April in the Japan Islands in association with the “seasonal feeling”, together with the reports of a lecture
on that topic in a primary school. Next, another lecture on the seasonal cycle in East Asia and its climate change there
in the secondary school will be reported.  Finally, the future joint research plan will be discussed.

Key words: Climate and its Change in East Asia, “Seasonal cycle and Seasonal Feeling”, Meteorology and Music
Songs, Environmental Education
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Table 1 Seasonal evolution of large-scale circulation
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Fig. 1 Connection among the climate system, natural

environment, culture, and social environment
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Fig. 2 Time-longitude sections of climatological
sea-level pressure (SLP) averaged for 1961-1990 (hPa)
Upper panel shows for that along 50N (after Kato and Kato
(2006)[20]), and lower panel for 25 N.
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Fig. 3 S5-day mean surface air temperature (T) and its
seasonal increase (AT) at Nagoya (central Japan, solid
lines) and Sapporo (Northern Japan, broken lines)
averaged for 1971-2001(C)

Running mean values of T with weights of 1,2,1 for the
successive three pentads, respectively, are shown. As for
AT, difference of the mean for the three pentads after from
that for three pentads before. Thus the positive value
indicates the seasonal increase in T (after Kato and Kato
2006[20]).
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Fig. 4 Appearance frequency of lows (middle panel) and
high (lower panel) on the surface weather maps within
the area shaded in the upper panel for each range of its
center pressure (%)

Thick solid lines indicate for April and thin ones for March.
Analysis is based on the surface maps at 00 UTC from 1981
to 1990 (after Kato et al. 2009[22]).
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Fig. 5 Seasonal increase in air temperature (A T) based
on the mean values for each half-month

Figure is shown with a month interval (averaged for
1971-2001). Naha is located in the Southwest Islands area
and the data there is also shown for comparison. Details
are referred to the text (after Kato et al. (2009)[22]).
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Fig. 6 Students’ selection of the analysis case
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Fig. 7 Year-to-year variations of the number of days
with daily maximum air temperature higher than 34°C
and 35°C in August at Okayama

4.3 FOBPOFHOEHLY AIZDT
SEIDOHEETIE, KEIZ, FHOEDLY F L FEHRK
WZBRE LT, 3 AkbY —4 AFIDEAD B RS ELET
DRFRDT 7 7 L KRFETRBDEILE T & L HiZ
BB ol-EE - "BRL Z ORALIRIZ S\ a2 a A
v ML GEONRICEE), FiZ, 11 ARIZIZAD
REINEZ—UPREICROND L H5IIRBZE, D
RRCRBbND R 2% M e LItERLEHEH D Z
LERBRR, RO EEBIT LIz,
O M=o )b HBIXRNR /2 VD

HLADIIRRE(LSH) 56 L
(EHALLT (HEFRELEFELKEKT))
OARDIEHS L HRE NS0T

LAXRDELRHET
(FEIEEE s EEERFEASLEK)
OR o= R OEIRENIZITY

A DBREYRFEIR
(FEITIEAD (BT & FniESFE ALHK))

7B, BN, AeEEOXAROSERERICZAA
W ECTELAAMECEEL THY (REALERRIC
BEE), AN — v Lo TUTE-END L WVWHED 5
235 (AH (2002) [40], THLILBSRR) XEB LML
WH EZDXHRBMERDLDT, BRI B KBNS
BrHEnX s 2l b hs L)), FFROFER

RAAIEE 3 BB, T X RBHRIORRRORHK
PHBEMICLLSERIA LTS, -, BRICEREL
Fizix, RFROER (B ORIORERIZT IR G20
) BERAEHORET TR, BRI LEREZERAIE
5H2ELH B,

L Z AT, Fig 2 DERIREND X 912, BRKRE
HUIZEET A XU 7TESKEIT 10 ARIZITEEY
5, 11 BIZRBLBARFDOT Y 2— ¥ VEK
EbHHEEREY, AARMETIIEEEL LTHAL
BOKEEREIZTIVIESIIBITT 5, Larb BANE
DABITKIZITEED2 D EODOT, BAREL L KRR
~OB - KFRTEEDS 10 AEM D REL 2D (Bik
ITERDESRE THHH, ARTEEIIELIZILE)
(Kato and Asai 1983[41] ; A% 1989b[33])., #~-T, &
R/ BAETD, BRARLNE ZD X 5 R2FH%E, K
LHAORO THEOZEE] & L TERSE5ERIT
KEW,
7B, ZOETRRI-ARITIRERMOBR CHE
RN =72 ThH oD T, TR L FEERS) (BT
DY EEBERESEDIFILRTD, SBYUELE
2B

44 BEOHREVLSHROZE

KBEKT,

OB ARDRERZEHELDRHE TN 2Tz &

Q@B ADERLZDERIERELDEREIZOWT, SEIDIE
(E2BELToholzZ e,

@A EINKRDFERRIZESE L /- F ORI OWT
bHodlmMY - Bol-z L,

@F DDBARS,

ICOWTEENTERHR LIV —7 > — FORBEZRITL
fo (M—=2V AR 1853), 728, Blhig, HEHEE~
DOFFLIRZ FRNF-BAEL (B6 iR) BHIEV =2, Z0DRE
BRELBRLE (V—7 Y —rOTHLEEELRD
- lestaiz o),

O OWTIIERT 22, O, @, @DIZONTHDAE
FEOTEREZELDBEERDE TS,
D=2\ THh 212 &

- BARIIE L ADBBOENKELRDH L
cEVA—VORETETHEOERIZE Y, HERAET
BANZBOKERIIETINTKTZ LTI @
B2 THEMP L RWEERDID)

UEOWTNRIAOBREIE, £< OEENRTHL TV
T2 (—EDTRDAbEDHH L, 25 4% 19 48,
28, 3—4 A, 5 HEDBARHEDEDKT, BRAD
FAEDRRFAZ OV TRERR LT ERE BT AN,
QIz2LWTHh ozl L

] (L OFESGIZ BV B OEIMERSCRm B DZE B DR
PERZEE LTAERET 134T, TR DAL 3y

FidbolzbnEELLND, AL, MHRLTHHIM

_16_



D, EDFA LA TOFERDD, EDLH 7T —

Z CRIZEILRDD, BEOTERNRboTERFEDE 3 4

WD, Z< OAFITEAREIARRE LTV,
7B, ODEELZQTEVAERS 9 4boTo2s,

Fhix, ODEZEE LTI hLZ,

@Iz>W\T

- TREREHMHEE ] BZOWRRIE-7 (LR TORK

BHLEDD L4 4)

BR L CERERH DA E TS Y L
CRBEFEVBFRDHD

c BEIZHWNANALRENRH D

- ZEIOFEZEK > TKDOENRZV D H B

UEDE I, BROKIEZ AT LRT ITEVR
— LV DEBEELLZITTND LV IERIZTOWVTIL,
BELCHERRICBEE LT, FIBIELS £fFNIRXTEY,
¥/, [EELEEROT—% ThitH T 5128 4%
BRECBRUARVER -2 8, BROD DK
RO—oLEZ3, BL, L OARNRH LEKE
BILOEEZSEL L UHERLTWA 00, BiE
HREEA TR LTEY, BEMNERELHRIIA A—
SR BBEOTROLEMINTRENS,

28, @DFR, #Z, ZEOHREZ K- 7-Fk0EK
BEODHESN L ORI, EROBFNBARDE
HOFRER R E~EWZbD L UCEHEitEkR S, #o
T, ZDXIREBPBEDEFE T TR, ELD
ARICRET DL O RERHBERBEED DLEHN
b, Fz, 3—4 AR 5 AED AARFHEOEDREF,
BREDIEEDEFIZ OV TREHEK LIz EE BAIADNN,
ZHIABETIIRLS AR E LTELZIRHBEDL BT,
S[EEEDOBEPR VIR E 5 X Z L 2RET DR
b BRI,

5 BbhVIZ (SERORD)

XTI, ZSRERFHBEEIZ, KT V7 OKE
RELZOEILERZS MR] 2BERT51-00HEEF
7y ARE~MTT, KT VTOKEV AT LE
FOEEYA I NVOBBOT-DDORADERIL, Th
bERBFE X FBEMAEORRDO L Ea-, RO, #Fik
AT T BEORBRZ DR « BBERIZ OV TOH
ExIToTz, TRHORA V ME, ROBEY TH 5D,

(1) BARHEDOFEEY A 7 VDEH ST, KD
FREEDO— R RBIR Ch HHERREBE OER, 7
VTEVA—V DR EADRRITHEIRETEL M
BB (W, LOBKJKREHLE), Ok ICE-
VAT ARFEHNIKELSEDLDZ L, B, TVT
ELVAR—UHTVRT AEOBEEITOZA I TD
THOEENMbL Z &, ZIZEHNESNS,

2 BAFHITIE, £OKKIERY AT LDIFIEE
BRHEKICBEELE 3 AX—4 AYIDEOFEHNRE
FELEENTHY, TOEFBREZOHHZEH-T-
BHRLZV, AETIE, [EZrTEEZ] OOTKEE
L Z O DORELZIR X 258 L 2 EE S BT R%
EROBELERIZOWT, BRIEELDINV—TZ
Lo TRERINEEDH LDy AZRY T L
DTHERE LT,

3) BT T OEEHYA 7 N2hERELRNRHE
OPDEHDOFEEIR LD & L HIZ, BERLE2HIET
LEBEEALDBI BT —Z DEFERIC X vRET
(A FUHERY, MBRPFRTITo7, BERDOR
BERNT T E A=V DEBEEIZITCVWB I L
BEM LI L, ERBEREKBOEEEZT—F D
R LR, ZEHEBORET PROZFEE) (EfEk
LRINE TRV TWESFEHOXSIZH LT LWn)
BREFOTEL eoT- 8, REDEERFET N5,
i, SHOERDIFEIIOVTHRET L,

UbzBFE 25 &, %I,

OB % DHEHE DT B ZERE DR VEEAER,
@ MHEDZE] 2258,
OT PTELV A=Y T VAT ABEOEEEITOZ A
VT OTNOEEDTE,
@F 2 OELDRFERRT —FZ M DI BHA,

PEETHZLIZLY, 2 TORBLEDE
v b LTESE 22X, TOFECIIERHCHLER
M SES 7200, BBV MANRNELE XS,
FTo, RFRCTIRATz & 5 2R FBRAORE O Y AT,
HEFRORE (Thbb, MMEORERBBICE
FARHEDIN) BHEEZOLMRELT, IHERKTHI LN
VETh?,

SBIINELRO—@OR Y BAHOF T, FlxiZOi
BLTiE, 3 ETRR-3 Ak Y —4 APDEDZEE
HAFR%D A * DXRERE T —~ & L= FEEREHE
bEDTIX RV EELD,

ZOREAIZIY, IEE (2009) 231 TRR72L 91, B
HEREERZICHRFERE b b BEERR
ERED &) AN AERERROND, ROKSKE
DEEE L TREDBBNSRNCIE, 7, BERiiRoK
FeIEE 2 EICRIGT 5 EBOEWEICBDRA L HIC
125, FZIZAPHTWA LBARKIZH D, ZZ T,
INERE 6 FEAEDTEEMM D—Do>ThD [BAK] TK
bRAERICHER LN S, EOBIMERERIEICE
PIARIADRGET —F ot SE2BELE LN
B
7%, MREMEE] TEE) ofio, FKIRKHEEA K
LW IRICHE Y BEIZEWT, BARIX T b

_17_



BFFEY HITTHEDRDOBARIZL bDZERE]

AR~ A OFEBICKENTZHDTHY (et

(KILTFE GFrarsfkESS—FK L) LWoEK i 2001[42)), BEA RIZBE LI FR28dt & L THEA
HSR D ERILIRV,

D—pEOT ST, TOKY, BEX (BES) © IR

SN 7S
40N / .', ' N

30N

g (T
iy i '“’""Tfr—"’l’s B rki

= 4~ 10 April 2003
Nt
1 (091ST)

120E 130E 140E 150E

Fig. 8 Sequence of surface weather maps at 09 JST during 4 -10 April 2003, as an example of the periodic passages of

extratropical cyclones and anticyclones (after Kato 2009)
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Fig. 9 Time series of pre-hourly precipitation and air
temperature (upper panel) and those of wind speed and
air temperature (lower panel) at Okayama during 01
JST 4 to 24JST 8 April 2003
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