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Influence of Climate Variability over the Northern Hemisphere on
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Relation between fluctuations of bloom dates of cherry, mainly Prunus yedoensis and
partly Prunus jamasakura, over Japan and 1000 hPa geopotential height anomalies over the
Northern Hemisphere is investigated using Singular Value Decomposition (SVD) analysis.
The 1 st SVD mode captures the overall lead and delay of bloom dates and explains 22% of
bloom date variance. Corresponding pattern of 1000 hPa correlations indicates that the warm
southerly wind anomalies cause early blossom. Interestingly, the 1000 hPa height anomalies
exhibit hemispheric scale pattern, somewhat reminiscent of North Atlantic Oscillation and/
or Arctic Oscillation.
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BrEUHLHFENEETLH ), HNLHEVnEHia+F o, HEAACELHLIN T
LIETH A, OB H DBREIL, Hr ANHIra8BZEgoB82ERTHEN—D2THY,
BACOWT U2 RS L ENTE 72, HlziE, BFEORBLFEEEOBRIIFLANSR
Twb Bz, HE - /T, 1990 ; HE - sFE, 2003). 72, ZoBFREZHAWT, L&
IZRENENERS L, HEAIrEAZNLYURHNEZORKBHEL LI NTW S (FF- /b
TG, 2004). & 5i2, WEKRRACAEMEENICE L 2 HBEORE L LT, BOBRMERIIITES
nTHEN, V2432 /OB E»Z D50 £RBICEEFE TS HREF -T2 2 VLT
(3 5, 1999 ; KR, 2001).

LirL, bHEDORNBILE LBRT 3 2BBEOSBREH I E N L )  BEEEZF-> Tw
L503, RERMRES L EN TV LV, —FENTIE, B IZIKREERD 74 7 v 7 DBIIEH 27,
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JeAEE+4E%E) (Mantua et al.,, 1997) & EBfR%2 RS, 1970 #RORML P —4 -7 ML
BRL e 5722 kLN TV 5 (Cayan et al, 2000). %Zcd, V¥—2A - 27 FIZIZ 5070 4
758 (Minobe, 1997) & 20 £EZ5%) (61 2.1, Minobe et al.,, 2002) DS AHF G L T 5 &) B
(Minobe, 1999)#*51%, T4 7 v 7 OBTEH DEALICHF S L 720iL, Cayanetal. (2000) 25K L
BRI 5 50—T0 FEBTH 5 L HEETE 5, Z i, dBREF T 50—70 EEEIIEFEZED,
20 FEBIXZORIBICHET 5 L v ) #R (Minobe, 2000) L AW TH 5.

7 TABETIR, bPEOMORETH LY 243/ OBIERDY, P ERBBORELE)
EEDL ) HERER > T30 %, BRMESHFENICL > THL2ICT B,

II. 7—% LEmFE

MOBIEHNT— 213, KRBT TITbN: 102 BB COEWEHBRAUO—F L L THREIX Lz
LT, 1953 025 2002 4% TH 50 FNT—F # 5 E W SH 6 CD-ROM TAFLA, &<{5H
DOEFIEH & ix, BAKRTS ~ 6 L EDIEITHCZRBE L - ZBWOATH B, Lo 102 &l
HDS5 b, VAL3L )33 FORBOBIC OV T 40 £LL BB H Y, -2 30°N Ldtic
fLET 5 86 HDT— 2 T W72, BB, bl 8 ATV Y= 7 7, RET
FF =770 -oTws, 4B, WHRPEAKEEZ ST, ©A>Y7 7 ORTEH 8l S
NTWEH, TNLDEAENBAEIZZIES T, 2O EULDT—I2HT LDV HARRE
FEED2ENDATHY, SLIZMOBEMEN3 A» 658w EHAMZEMAICNLT, 2
nbh 231 AIChTER Mz 5 &) tEERr L, SRIOBITICIIEDLh -2, BITRIRET —
ZIZDWTT, BIFEL Y QECHET 23 0%, ERELEHRT 5.

—HRET—2 & L Ciz, NCEP/NCAR Bf#fr 7— % 0 1000 hPa FEH S ENRE Fw/z
(Kalnay et al,, 1996). Z 13, ROBERMIC &b T, 3 A4 b 5 ADFEHE % iTic Fi A
L.

BT E LC, RRESEBENTEHG, ZoOFEE, ZOoNEERBOIGED _Fei ik
RizT 5% RO T L TH 5 (2138, Bretherton et al., 1992),

. # R

OB H DR & 200N Lt b8k o0 1000 hPa D% EFE & & 0% BAE S BMEN 0 — 5
HGBEFGEL, B—T— FI86.9% L AHTE HDENT, F—F—FDAZERTE, 20
E— FHUHAT IROBGE OS8IL, 22%ThH B, F—F— Foefomz, REMEBEE TR
¥ (Fig. 1). BEMEE I, SRESREN TR ZONDEEREFNEND (5 DEEIE, BO
168 & 1000 hPa HFEHEE) BRI B 5N 505, —HOSERGEORRI LMNEER - D
FHBIRE TH 5.

BEOBITE B OAEBIREUZ, 8T%DBMEAT0.4 55 0.6 DINfELH-> T 5 (Fig. 1a). BB
RN 5 ME F TEANA 7 { BOHEBIREY G4 L T 5205, BEIEWH IR0
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Fig. 1. Heterogeneous correlation map for cherry bloom date (a) and 1000 hPa geopotential
height (b). For the panel (b), contour interval is 0.1, and absolute correlations larger than
0.3 are shaded.

MHERED E W FEES H B (Fig. 2). 5 BnFEARETEELHEREIZ, SELHN L LS
T0.28, 2FMIC—DWE LT — S5 H b LT HHAT0.39 THY, KREEDHTHREICERE
LHBEREEZF > T b W TE 3.

—75 1000 hPa D FEFEEIZ, BRI TRESRIEALLIARICE->TEY, BB hE
PHBEIBRINDIGEEK, BIEIEL S L) AENLEREEERL T3 (Fig. 1b), 2o
ZEEREENMEE L, PN TERROANVHEBREE LT 727« SEKFEHEDIENHEMRE &
BIRL Cvid. FRBKREVI LI, ) TEHBEUT IR - kPRI EIT L0 b
BN K E S HEEIMRED, ARWEELEL L v L TERICHIT CoHmL T b, Z0duiih» 5
REEEIC DT COMEIRE DA, ALKFEEIRS) (72 & 2 (X Walker and Bliss, 1983 ; Hurrell,
1995) 2, Bhe 23D TH 5. /2, LEREE T—oN 3y —> L B, b8RIRE) (Thompson
and Wallace, 1998) & & 2 RBELE > T 5, - T, bPEOMOBETEE L, JhRmk#H
HOGELE) L BREICHERBRL TWE Z &%, BITBIN5S,

o BB SRR 18 & 172 BT M R 2 EC B » 72 2 k20 b, BITE HIRE D At
ZNE-FTLHAING Z LRI N5, EE, BB RENSEEHRERS & SVD TR
& N7 BATE HRERS & OFERIRSEL 0.998 TH Y, MHEIZEERNIZIZF—TH 5. JILEH
YT, 2REBELEE L DBEETEREINLGMOBEIEE nEbiz, £EFHORILERETS
%, 78, Fig. 3onGA0@mzmENONFEREGE, S, FHREEBREZRLZLDTH 5,
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Fig. 2. Heterogeneous correlations of cherry bloom date for the
1st SVD mode as a function of latitudes.
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Fig. 3. SVD time series for cherry blossom (solid line) and 1000 hPa
geopotential height (dashed line) for the 1st SVD mode. The SVD
time series for cherry bloom date is almost identical to average
cherry bloom date over Japan (correlation is 0.998), and hence the
1st SVD mode captures the anomalies of average cherry bloom
date. The right axis indicates the scale for average cherry bloom
date.
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Je4-2k> 1000 hPa HFHEMHRIEER) & DBLE TR bH S N HRDOBTEH DE{Ls, £EFHDH
TEHRETH), FEAEE LFER L OBRTRENOEGED ) b 2% HH S h, REHEBE
FRETHEHEDBIERIZDOWT 0.4 25 0.6 DHEBERED B S Nz, B0 <y —> L L
T3, ABIRE)H 2 IZICAPEHIRE) & ABIRLTRREN D, ZHZ &3, TNbDEEHTH
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TEZDTHIL, EETFHOMOBENLHHEETH TE L L 2FEL T 5, UERIRET,
BEE» L EZEHNA LT THEIET L2 L35 nTE Y (Baldwin and Dunkerton,
2001), ZRE> HROBILBREC D —BN TR TEEEI BRI NS,

VAL a3y nBEE & AKFEERE S 5 I3 IUERIRE) & OBIfRIZ, HERRBR LB BT
TEHEALEZ 5 FTHHEBKREEYvY, Wang and Schimel (2003) (%, 1980 £ & 2000 £z T D
bR iRaR iz, KPEHEER L ARSI F v > FICBIRT 52 L 2R, HER
BALDHES NN EFR e FBEEH T FE2B L TRBAT2WREZRARTWS, -7, &
KPGHERB)CIBIRE) » BOBATEE L 0BRZ L VBHE LI T 5 2 Lid, WERIBER(LORIEE~
DHBEFET 52 LTOHERLERELEZ 5 THAH ).

BRI SCIARREY 21 #642 COE 77w 77 238 - BREBFAE (T rJ ) —F—
M HEE) DBUC & 5.
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