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Characteristics and forecast of flowering duration of Cherry Blossoms in Wuhan
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Abstract: Japanese cherry blossoms of Wuhan University is a city card of Wuhan. It can provide a reasonable reference for
the management of tourism department and the arrangement of travel time for tourists to carry out the prediction of the length
of cherry blossom period. A 40-year-old (1979—2018) dataset of flowering dates of Japanese cherry blossoms at Wuhan
University Campus associated with the meteorological data was used for developing a method of forecasting the flowering
duration of cherry blossoms. (1) The first-flowering and falling flowering date of cherry blossoms were obviously advanced in
the 1980s—-1990s. Since the end of 1990s, the trend of initial flowering and falling flower period is not obvious, but the
rate of variation is large, which coincides with the stagnation period of global climate change.In the past 40 years, the
change rate of florescence length was very large, but there was no obvious trend of increase or decrease. (2) The average
first-flowering date was March 14—15, the falling flowering date was March 31 to April 1, and the average flowering period
was 18 days. (3) The length of flowering period was negatively correlated with the first-flowering date, and negatively

correlated with the average temperature, the highest average and the lowest average temperature during flowering period. It’s
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also negatively correlated with the average daily temperature difference, and positively correlated with the total precipitation
during florescence. There was no significant correlation with the average maximum wind speed, average precipitation and
sunshine hours during flowering period. (4) Single factor fitting, multi-factor regression and principal component analysis
model of cherry blossom period length were established based on the data from 1979 to 2015, which were tested by the data
from 2016 to 2018. These models were used to predict the length of cherry blossom period in Wuhan University and good
experimental results were obtained. Among them, principal component regression model, precipitation single factor fitting
model, and multi-factor cherry blossom period length regression model are the best, with an average absolute error of about

1.5 days. In the future, the prediction model will be applied to the actual cherry blossom period prediction.

Key Words: cherry blossoms; flowering duration; flowering duration prediction
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Fig.1 The yearly change of DOY of the first-flowering and falling flowering date for Japanese cherry blossoms of Wuhan University and its
linear fitting (1979—2018)
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Table 1 The yearly difference and change of basic properties of first-flowering and falling-flowering date for Japanese Cherry Blossoms in
Wuhan University ( 1979—2018)
4E[H] Period 1979—1988 1989—1998 1999—2008 2009—2018
REIRAE (H-H)

. ) —2 _
The earliest first-flowering date( m-d) 36 3 3 33
TR (A -H)
3—27 3—25 3—17 3—18
The earliest falling-flowering date( m-d)
R RIRAEI (H-H)
—31 —1 —27 —2
The latest first-flowering date( m-d) 33 318 3 326
FMeFE AL (A -H)
4—15 4—10 4—10 4—5
The latest falling-flowering date( m-d)
FI R H P 8 d
The average DOY of first-flowering date 7 2 723 722
P A A PR d
92.7 92 89.4 87.6
The average DOY of falling-flowering date
SRR (A -H)
3—18+1 3—12—13 3—13+1 3—13+1
The average first-flowering date( m-d) * * *
SERVEALLI (A -7)
4—2+1 4—1—2 3—30+1 3—28+1
The average falling-flowering date( m-d) * * *
FyiZil Vs
llnﬁ‘::,J.j H Pk ’]fﬁ/d . 8.1 4.3 8.1 6.3
Deviation of DOY of first-flowering date(d)
A H PR 5 22 /d sg 66 65 s

Deviation of DOY of falling-flowering date(d)
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Table 2 Trend change test of first-flowering and falling-flowering date for Japanese Cherry Blossoms in Wuhan University ( 1979—2018)

‘ 1979—1995 1996—2018 1979—2018
4F[A] Period - - -

R*H o R*H Bl R*A B
WRAEI H %R
T DOY of fist flowering date 0.39 0.79 0.00007 0.0089 0.08 0.18
AL H 3L 0.23 ~0.55 0.19 ~0.47 0.1 ~0.18

The DOY of falling-flowering date
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Fig.2 The yearly change of flowering duration of Cherry Blossoms in Wuhan University and its linear fitting (1979—2018)
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Table 3 The yearly difference and change of basic properties of flowering duration for Cherry Blossoms in Wuhan University ( 1979—2018)

A/ d A/ d SRR R B d T RE 7 22/d
4E[A] Period The shortest duration The longest duration The average duration Deviation of duration

of flowering of flowering of flowering of flowering
1979—1988 9 26 16.6 4.3
1989—1998 11 36 21 7.4
1999—2008 11 26 18.1 5.1
2009—2018 10 23 16.4 3.7
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x4 RNAFBELHRESZESKEREXRH(1979—2018)

Table 4 Correlation coefficient between meteorological factors and flowering duration of Cherry Blossoms in Wuhan University

HZ Elements

LSS

Correlation coefficient

UHE4] H P4 X, The DOY of first-flowering date/d
TFAEIA P E 4 R XGEE Average maximum wind speed during flowering/ (m/s)
FFAEWI P34 % K F: Average precipitation during flowering/mm
FFAEBI PR IK S X, Total precipitation during flowering/mm
FFAEHT N34 H JRETEL Average sunshine hours during flowering/h
FFAEHABEIE 45 X, Average temperature during flowering/ °C
FEAE ] 55 5 R T-Y9H X, Mean maximum temperature during flowering/C
FFAEH ] e AR H4{E X5 Mean minimum temperature during flowering/ °C
FEACWI R)IEE H $622 F3591H Xg Mean diurnal temperature range during flowering/°C

-0.521
-0.064
0.069

0.539"

-0.2

-0.419"
-0.458"
-0.352"
-0.384"

ok

w x Feoniat 0.005 1Y 55 A 56

4 BEEHKETHRARNEIRERST

4.1  fUSHHT
411 RETHE

R T 5T AR R BER X EACAL I BE (52 M, 43 B LA 1979—2015 43k 37 S0y aa 46 0 H P 8 (X ) |
SRR (X,) FEAEIRPE SR (X)) JFARI R R
AESUITENR B H A 25 3408 (X ) A TR A 7 1 6 DMEEAL I B LR UG 0 R S5 R F

Y = 50.453 - 0.439X,

Y = 13.8 + 0.066X,

Y =30.105 - 0.956X,

Y = 32.649 - 0.845X,

Y = 26.821 - 0.978X,

Y =28.77 - 1.299X,
DL 2016—2018 1Y X, =X A TR K 7 R AR AL AR A B2, 5 5 SEPRI 25 R L (R 5)

(R*=0.296,sig<0.001)
(R*=0.28,sig<0.001)
(R*=0.177,5ig<0.001)
(R*=0.209,sig<0.001)
(R*=0.13,sig<0.001)
(R*=0.148,sig<0.001)

AR RIME (X)) JTFAEI] R AR Ul (X)) AT

(1)
(2)
(3)
(4)
(5)
(6)

£5 BRXXAFRELPREMR S (2016—2018)
Table 5 Prediction and Test of flowering duration of Cherry Blossom in Wuhan University

JEAIN S} N =
A0 SRR R 2

201 201 201 2
Year 016 017 018 Mean absolute difference k
SZME Measured value 16 23 17
(D) BRI G TSR 2 2%
The difference between the predicted result and 6.8 -1.96 2.28 3.68 0.296
the measured result of formula (1)
H(2) BHRER G TSR 2 2%
The difference between the predicted result and 1.3 -2 1.2 1.5 0.28
the measured result of formula (2)
(3) BURE R G L MER 2z 2%
The difference between the predicted result and 3.14 -4.1 0.03 2.42 0.177
the measured result of formula (3)
(4) BURER S IMER 2z 2%
The difference between the predicted result and 2.26 -3.96 -1.35 2.52 0.209

the measured result of formula (4)
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My LR %
201 2017 201 2
Year 016 0 018 Mean absolute difference R
H(5) BHRERG TSR 2 2%
The difference between the predicted result and 3.97 -4.12 0.97 3.02 0.13

the measured result of formula (5)

H(6) BHRAR G T L5 Rz 2%
The difference between the predicted result and -0.23 -4.61 -2.6 2.48 0.148
the measured result of formula (6)

4.1.2 ZEGHIESIR TR T
L35 7 SEOR RE X AE ARSI BE 1 52 0 ) 134 DO AN TRLBE AR DG A IR XX T T 22 IR 4B 0T B T
ﬁ*EDE:
Y =33.128 + 0.121X, + 64.196X, - 65.026X, - 65.305X, (R*=0.21,sig<0.001) (7)
2016—2018 AF- i FEfH TR AR AL AL BE O 5 SRR I 25 SR x0T L (% 6) .

F6 RINAFMIELHKETIRSKI (L6 FIEIRVTRE F) (2016—2018)
Table 6 Prediction and Test of flowering duration of Cherry Blossom in Wuhan University ( take temperature as forecast factor comprehensively )

(2016—2018)

S A o Y12
LE T4 X R 2
2016 2017 2018 Mean absolute
Year .
difference
(A Measured value 16 23 17
M Predictive value 18.24 18.3 15.65
K (7) RS 5 M AR Z 2%
The difference between the predicted result and 2.24 -4.7 -1.35 2.76

the measured result of formula (7)

4.2 ZHFRIHG T
ZEEFZIBIRAEI H PR (X)) B (X,) JREE (X;-X) S5 R Bsne g v 2 e K o 2
Y = 42,932 - 0.295X, + 0.042X, + 0.532X, — 74.774X, + 73.94X, + 74.183X, (R*=0.455,sig<0.001)
(8)
1 2016—2018 4EWLINME PR AL, I 5 SEBR LI 45 2R AT L (R 7)

x7 RNAFBRERHBRETIRSHRE(ZHTEIT) (2016—2018)

Table 7 Prediction and Test of flowering duration of Cherry Blossom in Wuhan University ( multiple factor regression) (2016—2018)

\ 7. b 2 Y12

ik 2016 2017 2018 FHRRE
Year Mean absolute difference
SEI{H Measured value 16 23 17

TIE Predictive value 20.18 23.23 17.26

3 (8) R R 55 A Rz 22

The difference between the predicted result and 4.18 0.23 0.26 1.56

the measured result of formula (8)

43 Tt
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IIRT T3 VR D A T A, TR T B 2 e e, R o AT R A M ) — R BRI, R 0 AT B Ok
RIS R A P T 224500 . DRI 1 218023 20 A7 19 75 46 SR AT TR A TR ) 2 57, 5 AR MRS 4 SRR A7 %)
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3 WBMEHBERE(X,) . BEKEX,) JBEX,-X,) SERKENSHE

Fig.3 Discrete plot of the daily ordinal number (X, ), precipitation (X,), temperature (X;-X,) and length of anthesis

B 1979—2015 4FR A HFPRC(X, ) JFEOKEE (X,) Gl (X, =X, ) 6 AR #EAT 8000 [l 57 1 Fildi

ik,

Y = 23.141 - 0.058X, + 0.062X, — 0.106X, — 0.108X, — 0.095X; — 0.08X,

(R*=0.37,sig<0.001) (9)

FH 2016—2018 4F X0 F TR AR AL AL A K B | I 55 SEBR LI 25 SR X L (2% 8)
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g ST LG 194 2 S0 X FEE A P o o7 BRI DR T S AR B U G B AE I Y
S SR R 2 i e R B g R R 2 (O, ARSI AR 3] A 18 i R R (AR, A 301 )
MR, RITERRAETT AL IA] , il A 4 R AR I A ORI A« PR B IR WA A TS R B, BRIELREST,
KA LI BE A 2, W B IEAROG U ITAE S N K M 22 | AU, 3 mT B R T Rk S S
X LA —E A RE R AR, HSCAEAEIN S BRI 3R R | 5 250 45 KA, iR AR W) e 1 A6 2
FFHCA A, AT G AF A 08 A6 1) i i 3 AR M B Ay pef ] 4

F8 HNAFBEILHKETRSKE (E55H1) (2016—2018)
Table 8 Prediction and Test of flowering duration of Cherry Blossom in Wuhan University ( principal component analysis) (2016—2018)

SRR R 2

O Year 2016 2017 2018 Mean absolute difference
SEIAE Measured value 16 23 17

UM Predictive value 18.26 21.6 17.82

A (9) BUREA G LM SR 2 2%

The difference between the predicted result and 2.26 -1.4 0.82 1.49

the measured result of formula (9)

SR AR AR A BN, IPCC 57 FLUIPA s WA i 11 252 SR A 20 122 90 4R
JEIHLIRAEN T — M50 A4S SRR W ML G AL S A v AE 301 A9 452 i 300 55 A bR U AR A 0 A 45 T 0 1o 82
A, UL BRI AE XA AE A B A2
EHAORUE, i TAEAE IR A AIAE I B 22 AR N R R, B2 R 2%  TEAE AN Rl Be AT A T 5
iy, PRIt , 3 BE e TR A AT I E AU TR 2 K AR RSN | B i R PR e Af %
T EARAEAC TR BE O B T A, X 5 1145 B0 0% o 22 HERRAE Y Ui 70 B 22 HE WL B e LR A RS
B (EL, Je I 2R TR AR s 1 2 S BR r RMR S5 AR, B4y i I R R i G i 55 A%

6 Zig

ARSCARYEG 1979—2018 4FiELE 40 AFXF IR 2APE ) H AR AL 0R 46 9 A5 A0 I (010 S 008 S Rl IR R4 9%
BE XTEAEAEIA SR S A TR R SR B R IAT T a8, dior 7L R K B iR si il 2
Z5eA .

(1) BBURFE A AL R GA 61 5 76 A8 7 20 140 80—90 AFACH1A] A7 W i A2 Hir, A 20 TH22 90 4EAL
KIFUGZEA AR S5 AL 3R A | 5 R BRI ENAR ) & . (BASRE K, Z8UFE R E S
S H AT AH2E 6—8d, Y5 AL I AR e in AL IR /N B T35 H I AH 22 5—6d ., 40 4[] 46 1 K B AR R AR
KB AR TC I (. 1 3% 22 sl D i i

(2) BRBUR 2 HAARAE P I90aE 08 3 A 14—15 H(HEE3 A 13—14 H) %46y 3 A 31 H—4 H
1 H(HEA3 H30—31 H) , PR 18d,

(3) il IR E 58 AR B R MBI R, BRI K 5 4R G0 B P 5 7
&, GIFACIA P34 S0 T AR ) f e P 38R R IO 2 AORRNR S H 522 3 S AR OC , 5T ]
SRR IEASC, 5 EHIP TR R XGE A SF-24 K iR H e 455 T B S A DG

(4) P 1979—2015 4F3L 37 ARGk}, @7 T 3N FHLE 2 B 5387 3 553 o Bl ) xof 2k
DR ZAPRAEAC I BE AT T 104, ) 2016—2018 4 3 4F Gk - 00 A5 SR (0 Ak ST AR A K 56, 38 2 X AR 1)
Ko, S T8RRI RCER A — S RN FME b 2 sy AR KoK SR - fU A R R 2
PR AR A AL 3 B [l AR AR R R foe e, P A X R 2578 1.5d 240,
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