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WADE AR S %n*ﬂﬁ#%m%ﬁﬁwﬁéﬁﬁ#%ména
F7o, GBI EICL 720 SNDLEME L, KEFRE LTEETDH
D, TOLHERAFTLAMCODELAIND. I ehb, EEoR
WIFHIRIZ BT 2 4B R[OOI 2 RG34 2 L1, SHOKE
BOEBHO AL STHAEGAOBEIZE > THEELRZIETHD. 22
TlE, KBTI L A EEIE VI EAS BN EOZ S BELTw A
e ER LG H 2 351 B AT IR O Z AN D W TG 217 .
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FIBIEMCH D EZZ DL ENTESL (K, 2018).
AZESARAE/M OB X VAR O B AWK & 2 i
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NA. AZ FHEER HEIBTA0HEN O FA S BT
HIZ B B 5ATEF RTINS,
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#E 44.0 144.3 37.6 6.9 1.41
RE 43.3 145.6 25.2 6.6 1.28
& 42.8 140.2 334 8.9 0.88
BE 38.4 141.3 42.5 11.9 1.17
iz 38.3 140.3 152.5 12.1 1.52
R 36.8 137.1 11.6 14.2 1.22
¥ 35.7 140.9 20.1 15.8 1.31

5 35.5 133.2 2.0 15.5 1.32
ERHEH 35.5 137.8 516.4 13.1 1.41
EZiR 35.3 136.2 87.3 15.0 1.52
EH 34.9 132.1 19.0 15.7 1.29

SE# 34.3 133.8 3.7 16.5 1.41
=] 31.9 131.4 9.2 17.7 1.30
B 284 129.5 2.8 21.8 0.97
RES 24.3 124.2 S:7 245 1.34

WOREVDRINEE ZERD1.52T /1004 TH 5. 1L
ERE, &6 5 S NEEICME T 2T L BT TH S,

HARDSIRDOFBAEEALZ MGt 2 B3 E S N7z 15H
DREEE & FHIFH RO FEMOBGRE MUK, AR
B T AR L COR Lz E el 2 &, FHiEY
RIBOREIE T B8R, AFTRIFEALTFUEE
AL, MOFEEICHRTRDARE V. HEFEOERIILS
FHAIVY, AEEEERICHATHEE SN/ 151
DEALRDPETREL oTWAD, BESNISHEOE
ZTIE, MEZBR L EHILOBIE TOXIREDUZ TR D
NEWV, RO X 9, WETIE, BROBMOFEEIZ X
DWHFBIHFICELNDLHPLZ QGHEZHIL 720, FHL
X9 RAEEOH IR THEFEOFH RS 7 5. #
BB N2 15HE OO LR O K 5 b
i, ERIZKWT/HhS W, BEOTFHRIMMERE D
REFE SRS 2 B O LR, 8 & R & 13ITE U
FEZ b,

HEEDSIZIZMARE CTH 28T L i & TlX, £F0TY
RIRDERDSACTIET A, M HEOEFOFELIEIE
BIERFABETHY, FFEOFHRMTIEERLINIT, &
FOEHRETIZIEREI40CTH L. WETESEOEH
BHT & RO TR OV BT T, AT LB FE 0L
MTZOERDPARIC 2 5. FAREORE CHEEE R
WAL 2 IWE E A5 T, BFELKFEOTFHANIZIZIZ
WU T 5%, LTI ABII R TEEREA.1T
<, BEFEI I A B ER TR RIEAT 8 5
Wy,

ST, HAROEFYRRE 2D RELILZ KSITRT.
18984F 2 520224F F T, &KH12131.3C /1004 D E 4T
HimDS ERLTWA. basllE U oM RO4E TR
REO FAEE13, 0.78°C /1004ETH 5. HARDIEFY
KRB EA L Tw 2 bIFTlEn <, MSORSE
BALIZKEDI3DD AT = VIZaiT b b, EFRYRIR
WD A2 ZEENI K E VA, KSOSEREEHICL S &,
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A BBINSL 2 ) EIEE ) OB R SN TED,
Bl AT =V A2 T AL WRENED S 5. HARDEY
Aimfm 2, 0FREOLREMOBRIZT ¥ ¥ T L TRD A
T=YIBITTA LD THY, BRI ERLEN MR
EHAAE R O SURZAL O F & XX T 2 LE D 5.

18984FE 72 520224FE F TOZFH Z & O AR 2% DFRR4E
AL ZKOIRT. T B LEINIR L5 Z 05D
ﬁ%psﬁﬁﬁ¥ﬁﬁ%ﬁét,Eé@ww@@#%w%
EEHFE T, FEEINEH B, HRWEZELTBY, £0
BIZNERI RS ER L Twa., KED B L kR 21
Iz Ry, —hHT, &FLEFOBLMEMT, BEF Lk
ZOALMEIN & F7e o TW 5D, 19454EDETE (19444E12 )]
~ 19454E2 1) 1%, 18984EAH H20224E F TTHR WL L
o TWh, 18984ED 5 19454E F TOAT L HFT IR
L o THBY, FICETIIOWTIE, FHTEYRIRTAE
fili (19914F ~ 20204F) % EAl 2 4E5380 SR\, 1946
519884 F TOLFTLEHEFE, FALHIRE VDS
ERBBPEIMEIZRELTWDS. D%, 1989405 DA
BRESY v v 7L TRELRDY, FELERDHRKE WD,
SIER BTN 8 LT b, EEOHUER I
R, HFELERFRBEPVED R TW SRS, 20214FE &
20224E DAZRIF LRI IE VL 72012, 19894ED 520224 F T
DEZEDRAEDSERETFIHMEIIZEEL TV D

Dl X9z, ZZR54FEMOPFEANMmAEL FHI
LICEALBIANICER YD Y, ENOIME - T, KHSTHR

L72 &9 AETFHREREDIDD AT — IR I N T
WhHZ ENbRrs

4. FEBILERIHICH T BEEOTELE)

HAOH PGB SE 0D b, B MG T o
EFHIT RO ORI, HEOFHZ VT
W AR 2 RS E FRIE Lz, S 5121%, AEEss
O S O FH RN, FEEOHEOMIZILL T
FRICAFCRIRICR 2 2 EdR LAz, T, /IS
BRIRAER & EBICERT 2706 THD. 22T, EE
D ENN GBI b 27252 WA R I U O 42 O SR A B)
ERET A, R LT RGBT E M7IIRT. KT
TRLZBEEIEZEETHY, FHTRLZbmEwb
W57 AT ABMETHS.

1) REREEICS T2 FERETEOELMER

FHEB LG MR O SR BB B B AR R ARSI O RAE AL
ZRSIRT. B LA SN £ TREMICERTH 5.
BB I BINATIC & - THRA 2520224 F TR
IR I IR O AR E B OT TR O B VRLHEHN D 5
DA, FEFOI1889EN H20224E F TOI3MEM TH 5. I
LV DILHET D 19454E 0 5 DIEMTH 5. Ribd X 5
12, RilET v v T LR O3IDD AT — U TRIEZL L
TWbZens, T TORTBNINE O L 29000
M EBIETE WA, Bl 2 B < S T BN R
B AERKARO LAENSEHECH LS. EhLo
19334F %2 520224F F TOER TlL, FREAIRD FA1E



Lo 7

37.0 — ;
C™ |7 d &i PNy l
gy
a Z
o [ *ER
_;:r E¥Fo {
36.5 : f lomtt
/ ™ { iﬁ'ﬂo s ., .
J WAk B%#ﬂ
/ o \
=1 5 A
- (&I e g
e ﬁuaﬁ )
el ; )
60| EZdle il
Lo mHO SN
U HERER s M
B RF
o
. o fm b
355 \ o
\ e
OJE% - ’ﬂ Y Sl
""" =+l
/ ‘ D
35.0 ' L -
137.0 C°E) 1375 138.0 1385 139.0

7. R LT g o> S G B s

FAOLTHITH Y, MEIICHE L EBEN TId 2\,

FER LG IR O A R T oM T OB M 2 Wi 2 5 72
12, 19454E% 520224F T TOTRIERH D AEIRALKIR D RRAEZ
L% XolZR 3. X2k, ZBE)E I OMann-Kendall#k & &
FELRT. PG O RS E BT OVTNTD,
SEAEDTYEM CIRHAERIRAURIE EREICH 5. L Le
5, BLIlOAGEKIELI% T EAGRAHREIICH
BT ARV, MosH g T, AERKRIRO LA Em A
BKHEL % LLF CHERFIWICA B TH 5. Mann-Kendall#f g
2 & BN AHRIAREL (taw) OfHIL, -1E+H1DOBOEEZIRL,
HHEDSK EVIE ELBOWBEHINAEETHDL I L &
AT I HUIE O S G E F O AT, AR TSR 4R
ARSI O b FEH 2R taufli AN D K E VR E LT,
RABATH B, FIEMATIE, ILFETSEROERIER
o EFREMSEE THDH L ERT.

B R Tlaufli 25N S W OIRRRIFRTH 5. B
IRTULE AR 78R B D AF i ARSI 0 B SAHEIANE, A RKHET %
LT THENWICHETH 2%, Bz kR bormc
WARTEAEIARERITH L. BELINEBRIFREZRLT
D X ) IHEEAHA AR L, TR ) Wb B4R
TEI N TV BN T, A OERREIRD L AE
HETHLH., —F, EEIBWELIEBIRTIE, Fi
RO EAEIRZ NS W Eavba s, [HIF o] 23
e G WA R B T TH 2 E T, SER(K
LILDE 4 ZEHPMBOH IR TRENZ ED DD 5.
FEHFEIFRPL W L D B EEMENCE 2 0b 5T,

HERILE R O UTAE 12 B 1 B AT DI H) 7

19804E4% £ TiZ-20C % F £ b B AR ML IR A £ nl B30
ENTWwD, HI220084E12-163C 2 B L TH Hid, 4
RIEAIRA-15CE FE DI N, ORI
A EoMEE LTBY, GRASERINL TV, W
BIASKEK L 2w E BT ARIZK S TICIE 2 57, KR b
TULIEL K BB, —HT, #ERTIUSHEHS Hh A SR
PETFLRTL %25, £lifke b2, [RIEOK T2
IO REL %D, 2F ), KETFOREAYE X MRS UL,
BRI LR T e W) MR 2 2 LItk b, #
D7D\, AR TSAE R TIAR e AR D 4 4 B 25K & <
IR DRI O FAMI S ABIC R E 2 6N 5.

KIZ, HSTRUIZEIAT — VT 5H19894ED 520224F
FTO, PEHILHBIRO KR T EH BT 5 ERSIROR
AL Z 0 RY. K2, ZBE ] O Mann-Kendall iR
ERER L IRT DS, A EAKEEL% UT TR
WA E R EAEN 2R T, AEAKEI0% LT T
G & AR T ORISR AR IS & 7 LA @ % 7R
FITEE 2, tauDHEIFEAN0.1 LU TH A B, i T,
B, PRFo &1 OUEDIER T, EREKROZE
B AT Tl <, FIFCldtauds~¥ A4 F ADMET 5
Y.

AR X 912, Mann-Kendall#iE 12 X Staufilild, -1&+1
ORMOfEZERL, HIEIK S WIF LB OMIRME 2
BThHLZER/RT. 22T, M9, 10CRLZZ2DH
MTo, [REEHOMER & ERIKKIR O Z B #H 5] O Mann-
Kendall#i %€ 12 & 2 taufii © B4R %2 U11IC/R 3. 19454E 22 5
DOTSEMTIE, MHFOMICEAREI RO SN D, BEAMK
Wit 2 TR RARSIR O L AEASHEECTH 2 A%, BEmEds
< % B I VAERERIRD EAEIARO bR %
5. 19894E% & D3AER T, Gk & AT O hA7 Bk ik
10% 2L F T, FREKIRO EAEmSRANICEETH S
B, MO H T TIEEEE AN L 2 ), B & taufl
LOMBRLEDONLRL 5.

%R, T AYABHMAIC B B AERIKIRIE, 19894F
DBETd 77— offftk sk s hcnwizwo T, 22T
IR G & L.

2) hEfILEHIRIC H (T 2L EEHREBEOELER
FERERRIE, AFICHBENICBI S hziThy, 4
FEOPHN B EREOREZ KT LOTIE RV, 22T, 4
Z (12, 1, 28) PHXBOZLEn %2 REd 5. iRl
6 H 38 D SR B M T D B s & 425 S 0 28 B fa )
(2 B3 % Mann-Kendall# %€ Dtaufiti & O B4R % K1212 785,
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Research Note

Winter air temperature variations in recent years in the Japan Alps region

SUZUKI Keisuke

In Japan, there is a strong correlation between latitude and air
temperature at meteorological observation points at low altitudes.
In contrast, at high altitudes, the air temperature decreases
with altitude, and a corresponding vegetation distribution
is formed, which is unique to mountains. Snow present in
large quantities in mountainous areas, is an important water
resource and its abundance depends on winter air temperatures.
Assessment of winter air temperature fluctuation trends in
high-altitude mountainous regions is crucial for understanding
future changes in water resources and vegetation distribution
dynamics. Therefore, we examine the trends in winter air
temperature fluctuations in the central mountainous region,
where several high-altitude meteorological observation points
of the Japan Meteorological Agency are located. The latitude of
the meteorological observation points and the seasonal average
air temperature showed a linear relationship, except in summer,

and the north-south difference in the seasonal average air

temperature was the greatest in winter. Through the examination
of the trends in annual minimum air temperature fluctuations at
nine meteorological station locations in the central mountainous
region, we noted a statistically significant upward trend at eight
locations, except for Mt. Fuji. The trends in annual minimum air
temperature fluctuations for each altitude of the meteorological
stations were examined for over 78 years since 1945, where a
clear upward trend was observed at lower altitudes but not at
higher altitudes. Since 1989, the average winter air temperature
and coldest month average air temperature at the central
mountainous region meteorological stations did not show
statistically significant fluctuation trends. Winter air temperatures
in the central mountainous region, excluding Mt. Fuji, showed a
long-term upward trend; however, in 34 years since 1989, winter
air temperatures did not show a statistically significant upward

trend at any location.

Key words: Japan Alps, meteorological observation, air temperature, snow, Mann-Kendall test
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