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Abstract: Based on a dataset of flowering dates of Japanese Cherry Blossoms ( P. yedoensis Mats. ) recorded continuously
in the last 62 years in Wuhan University Campus and climatic data in the same period, the authors analyze the change in
first-flowering and flower fading dates and its correlation with the climatic factors, and establish the statistical models of
first-flowering dates with the wintertime temperature. The analysis could not only provide a further evidence for the local
climate change, but also formulate a tool for predicting the flowering dates. The results show that; (1) In the time period
1947 — 2000, the first-flowering dates of Japan Cherry Blossoms advance significantly at a rate of 2. 17d per decade, with
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an overall trend of 11.7d in the 54 years, and the fading dates postpone a liitle with a linear trend of about 1. 83d for the
same period. This makes the duration of florescence increases by 13.55d. However, the annual variability of these indices
increases obviously at later stage of the period. (2) First-flowering dates have a negative correlation with average
temperature of months from December to March, and the negative correlations with average temperature of February and
wintertime ( December to February) are statistically significant. The wintertime temperature is increasing significantly in
recent years, and this is the main reason for the obvious advancement of the first-flowering dates of Japanese Cherry
Blossoms. A 1°C increase in average temperature of February and wintertime will make the first-flowering dates advance by
1.66d and 2. 86d respectively. (3) A linear and nonlinear statistical model of the first-flowering dates are built up with the
average temperature of February and wintertime, and it has been tested against the 2001 — 2008 observations, with the
mean error being about three days. The nonlinear model has a good performance especially for the years of 2004 and 2007

when the abnormally earlier first-flowering phenomenon occurs.

Key Words: Japan cherry blossoms ( P. yedoensis Mats. ) ; first- flowering dates; fading date; duration of florescence;

climate change; flowering dates prediction
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#1 RINAPERBEALHEFBENEEREFSEH (1947 ~2000 )
Table 1 The yearly difference and change of basic properties of first-flowering dates for Japanese Cherry Blossoms ( P. yedoensis Mats. ) in

Wuhan University (1947 —2000)

) REHEED RIEHIBTER P TER SFH TR WA EFH
(B-8) (R-8) AF%(d) (H-8) ¥752(d)
1947 ~ 1956 03-21 03-25 81.8 03-21 1 1.3
1957 ~ 1966 03-20 03-24 80.7 03-20 +1 1.6
1967 ~ 1976 03-18 04-04 82.4 03-22 1 4.6
1977 ~ 1986 03-09 03-31 77.4 03-18 +1 8.1
1987 ~ 1996 03-06 03-20 72.8 03-13 +1 4.8
1997 ~2000 03-06 03-17 71.8 03-12 1 5.4

4E[d] Period; HEAHEFER] The earliest first-flowering date(m/d) ; BB ¥ #5 #EHA The latest first-flowering date( m-d) ; SE 315768 B FF 4L The
average days from the first day every year of first-flowering date; 334753 The average first-flowering date(m-d) ; #7688 H FF$(39 757 2 Deviation of
days from the first day every year of first-flowering date
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Table 2 The yearly difference and change of basic properties of flower fading dates for Japanese Cherry Blossoms ( P. yedoensis Mats. ) in

Wuhan University (1947 —2000)

e BRI BRI IER FI¥EEH FIEAEH EIE B R
(A-B) (A-B) AFH (B-8) ¥752(d)
1947 ~ 1956 03-31 04-04 04-02 £1 1.3
1957 ~ 1966 03-30 04-04 91.2 04-01 1 1.6
1967 ~ 1976 04-01 04-16 04-05 £ 1 2.3
1977 ~ 1986 03-20 04-15 91.3 04-01 1 3.5
1987 ~ 1996 03-25 04-15 91.5 04-01 1 7.3
1997 ~ 2000 03-27 04-10 9% 04-06 1 4.8

4E[d] Period; JEEAFEIEHN The earliest flower fading date( m-d) ; FBEAIFEFER] The latest flower fading date( m-d) ; SEIJFEIEER B FFHL The
average days from the first day every year of flower fading date; SE375#EH] The average flower fading date( m-d) ; JE7EHA H FF $(35 5 2 Deviation of

days from the first day every year of flower fading date
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FEATT IR BNR, B R HBAENE, i E&
BE PR AE i PR B, JTAE ST M (R ) AR, R A
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BN —EHF 20 HE 00 FREPRANE; BK
FEHIA 20 142 60 4F UL TT 4638 2, 7 1980 /5 5N
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R2=0.4831
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Fig.3 The yearly change of duration of flowering for Japanese Cherry

Blossoms ( P. yedoensis Mats. ) in Wuhan University and its linear
fitting( 1947 —2000)
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Table 3 The yearly difference and change of basic properties of duration of flowering for Japanese Cherry Blossoms ( P. yedoensis Mats. ) in

Wuhan University (1947 —2000)

BRI BEIEN FHERR RIS
42[d] Period the shortest duration the longest duration the average duration deviation of duration
of flowering(d) of flowering(d) of flowering(d) of flowering(d)
1947 ~ 1956 10 13 11.3 =1 1.3
1957 ~ 1966 9 14 11.5 1 1.6
1967 ~ 1976 10 17 13.6 1 2.5
1977 ~ 1986 9 20 14.9 =1 3.5
1987 ~ 1996 11 36 19.7 1 7.5
1997 ~2000 20 31 25.3x1 4.3

W75 Z RN H] LA R B e AR BT, 5P SR B RB 2 T & —2 ek,
Fei m7E 20 b4 80 SRR, i 30a B, BHUFEM S —BEEAR 1 ~2d(BEESRBAE3
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~4d) , T A\ 20 42 70 SRR JEHITHG , T 2 BB R, SHFE S P BT HEZ 4 ~Td( B R S RBE A £
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2.4 IGIERISHIEI IR R R

HRAPTRA (R 4) G EFRSE B 12 B ~ 543 A% 4 MAFHIBENAMER, 5 LE 1
ROV SIBAMR, Hp5 B 12 AM-FYBNFHEAMR, N 1 BT, 16 B P85S <Es
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Table 4 The correlation coefficient between first-flowering dates for Japanese Cherry Blossoms ( P. yedoensis Mats. ) in Wuhan University and
the temperature in the previous period (1947 ~2000)

_4F Last year 42 This year
. XF
Ff[B] Period 78 8 A 98 108 1A 128 1A 2 A 3A Winter
July Aug. Sept. Oct. Nov. Dec. Jan. Feb. May
HH3% BB correlation coefficient -0.02 -0.02 0.00 -0.11 0.05 -0.17 -0.27% -0.52°*** -0.27°% -0.50°°*

KENEE12 B ~ Y42 H {3 F 1 Average from Dec. to Feb. ; =, * = = TR 4@ 0.05.0. 001 {5 E 3 Means reliability of
95% ,99.9%

1947 ~2000 4], & %.2 AP UR 2 R B 100 1" geze: 5= 02699% +41.059 2: y=0.3279x +45.89
s, BHRZ 2 AFHREBEA 20 #4290 s£R LG % R =0.1603 #0071
BRI, &ZFEE 10a 75 0.27C,2 H&E 10a A5 ’ Lo . -
0.33C , At M 54a RELXLZFHREARERE (K
4),

1947 ~2000 4E[E IR H P 542 A1
SR R AEEILE 5 ME 6, BRI ’
-&E\.iﬁ%mﬂ H?ﬁlj\ J:FZEE‘ _‘j{%‘ﬁm] H}J?ﬁjt J:FZE _2(1)947 19;2 19I57 192)2 19‘()7 19‘72 1977 1982 1987 1992 1997
Mo, MU SHEREN, AFFHRREARIC,H A Year
PRI 2. 86, FHERRRI 2.86d. 2 RBURTITN o f pinas 2 g wsmmrnim 190 -200)
IREFE 1°C, HP ek 1. 66, FF LR AT 1. 66d %" Fig.4 The yearly change of average temperature for winter and Feb.
SERRIBAE 7. 2°C , FIE BRI PR AT s HOEHR in Wuhan and its linear fitting( 1947 —2000)
5T 2°C , FFAERRH O RIEIR . FrLAXT2 AFE3 Mﬁﬂiﬂ%ﬁlﬁ HeE B RIROR

RBATTBNTF

WRAEH H P E(y) 5T FHRIR(x) B EIHG &

60 |+ »

40

FHAIE (0.1°T)

Average temperature

20

Y= -0.286x, +92.346  (r=0.50, a =0.001) (1)

W H R (y) 52 AFHRE(x,) EIH TR
Y= -0.166x, +87.595  (r=0.52, a =0.001) (2)
Y= —0.00005x +0. 0067 —0. 388, +88. 466(r =0. 53, a =0.001) (3)

2.5 FIRIRCHSEN AR TR

AAU LG, M4 2 B BRAFFRSIR, 50T LAHER H 2001 ~2008 4FAR4F B4R 7E8 AR KB,
FHEEERVM GRS PR RE N 3d A . JLHEXT 20042007 AFH R RIER O, LR AH B
R(KS5)o
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Fig.5 The yearly change of days from the first day every year of first-
flowering dates for Japanese Cherry Blossoms ( P. yedoensis Mats. ) in

Wuhan University and its correlation and linear fitting with average

temperature in winter( 1947 —2000)

*®5

BN AZ A FBEREN AR EET 515 (2001 ~2008 4)

Bl 6

Average temperature in Feb.

SR (1947 ~2000 4F)

in Feb. (1947 —2000)

ROKRERABEREN A FHRSE 2 AFYKBAHR . i

Fig. 6 The yearly change of days from the first day every year of first-
flowering date for Japanese Cherry Blossoms ( P. yedoensis) in Wuhan

University and its correlation and linear fitting with average temperature

Table 5 Calculating and testing for first-flowering dates and duration of flowering for Japanese Cherry Blossoms ( P. yedoensis Mats. ) in
Wuhan University (1947 — 2000)

P XFTH[E 2 AFHKE K1) EEM K(2) wEW K(3)wEW SR TERE R EES
T EFD REY.Y REREEN RREERN WEBRFR BFREHS RSIRS
() (c) MAEHM(A-B)Y FMBH(A-B) ERAHA-B) (A-m)*Y RBzE(DY
2001  6.4(1.2) 6.9(1.8) 74.0(03-14 ~15)  76.1(03-16 ~17)  77.1(03-17 ~18) 70(03-11) 6
2002 7.2(2.0) 10.0(4.2) 71.8(03-12~13)  71.0(03-11~12)  66.6(03-07 ~8) 69(03-10) -2
2003 5.9(0.7) 7.1(1.3) 75.5(03-15~16)  75.8(03-15~16)  76.8(03-17 ~18) 79(03-20) -2
2004  7.2(2.0) 11.2(5.4) 71.8(03-11~12)  69.0(03-09 ~10)  58.8(02-27 ~28) 57(02-26) 1
2005 4.9(-0.3) 3.6(-2.2) 78.3(03-19~20) 81.6(03-22 ~23)  80.8(03-21 ~22) 86(03-27) -5
2006  5.3(0.1) 5.8(0) 77.2(03-18 ~19)  78.0(03-18 ~19)  78.7(03-19 ~20) 77(03-18) 1
2007 7.3(2.1) 10.7(4.9) 71.5(03-12~13)  69.8(03-10 ~11)  62.4(03-3 ~4) 61(03-02) 1
2008  4.7(-0.5) 5.0( -0.8) 78.9(03-18~19)  79.5(03-19 ~20)  79.6(03-19 ~20) 71(03-12) 7

SIRIEE- AN T 1971 ~2000 42 30a SEHEH  Temperature difference is real value minus average value from 1971 ~2000(30a); 1) Average
temperature x,; in winter and its difference( °C) ;2) Average temperature x, in Feb. and its difference( °C ) ;3) Days from the first day of the year and date
of first-flowering date(m-d) calculated from formula (1); 4) Days from the first day of the year and date of first-flowering date (m-d) recorded;5)
Difference between the calculated by formula (3) and the recorded

3 MEEITE

HRYE 1947 ~2000 4F[AIFESE S4a SR DK AR E H AR HICREH LR IRLFOR BT 52047
=M.
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