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Abstract

Abstract

Keywords: flowering phenology, image analysis, RGB, Taroko National Park

1. Important findings

The study monitored reproductive phenology in several species, including one
cultivated cherry species. We analyzed climatic and phenoloical data cumulated in the
past 3.5 years. In the past three flowering seasons, we found delayed flowering through
the years. We also found substantial difference in the bud-to-flower time. We
conducted regressions with maximum likelihood method. Parameters estimated did not
predict the behavior precisely but had good projection on peak flowering time. These
models could provide reference for future forecasting of flowering. Japan has the best
system for cherry blossom forecast, which built upon the grand foundation of long
monitoring, in both environmental factors (especially climatic factors) and flowering
phenology. In Taiwan, we relied on personal observations before flowering time for
such forecast. This reduced accuracy for the difficulty of information integration.
Therefore, it is important to continue the work of long term monitoring, for the service
of ecosystem management as well as eco-tourism. We have conducted image analyses
aiming at pink and greenish yellow flowers. We found proper RGB color combinations

to resolve the issues. Stable thresholds are found for both colors (species).

2. Suggestions
(Suggestion of long-term)

Comprehensive understanding on our natural system is crucial for both ecosystem
management and planning for tourism and eco-tourism. In any ecosystem, elements are
connected directly or indirectly. When disturbance occurs, some species respond
quickly to generate visible change while others may be buffered by neighboring
species or through multiple linkage. Species or phenomenon that respond quickly
could serve as an early warning index. On other hand, slow response should not be
ignored and could serve as long term indicator of ecosystem stability. Identification of
changes in the system, with either indices, requires long term monitoring. Phenological

fluctuation is the outcome of plant physiological response to the changing environment,
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which will result in population and community dynamics. Therefore, phenology is a
mid-term index for plants respond to environmental fluctuations in no time. We
explored changes in plant reproductive phenology and proposed several ways to
extract information regarding phenological fluctuations. Aids to such monitoring were
also proposed in the study. Despite various ways to carry out such work, the most
important key to build solid foundation for management is long term data. Therefore,
we recommend the Park continue the monitoring on plant phenology as well as

climate.

(Suggestion of short-term)

Main focuses of the study requires long term climatic and phenological data.
Mature automatic methods are implemented in the collection of climatic data. We have
explored some feasible approach for the phenological monitoring. To ensure such long
term collection is carried on efficiently, we list the following suggestions:

1. Maintenance of weather station: two permanent weather station within the Park
(Bi-Lu and Lienhuachih) were visited by the research team during the year. We spot
sign of aging in some parts of the equipment. In addition, growth of vegetation near the
station is likely to affect the function of the stations in near future. We urge the Park to
conduct some maintenance work to prevent loss of important data.

2. Automatic photographing on individual canopies or a patch of canopies become
a popular approach in phenological monitoring. Such method solves the issue of traffic
and manpower for the work of phenological monitoring. Taroko National Park is a
good place to implement such approach. We recommend such approach to the Park if

longer term monitoring is to be carried out.
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CHERRFBED LG EERFE (2)

LA A ;}%(Cm) L (HY) 379 # (Xby) # % (H2)
gul frAsES BN frasssd B
% $4(m) 380 1050 1644 2212
2012 = 06/28-11/26 03/04-12/31 06/28-11/26 01/01-12/31
12/29-12/31
2013 # 01/01-12/31 01/01-12/31 03/22-06/27 01/01-12/31
08/09-12/31
2014 = 01/01-05/17 01/01-04/21 01/01-01/16 01/01-12/31
05/29-09/12 06/18-12/31 01/23-02/07
12/18-12/31 05/29-07/14
08/13-09/11
12/17-12/31
2015 # 01/01-10/28 01/01-07/30 01/01-10/28 01/01-10/28

£3 0 FETHESS

LI EAAH(Cm)  &£i@ (HD) A7 f(Xby)  F#(H2)
2012 # 42% 83% 41% 100%
2013 # 100% 100% 66% 100%
2014 # 70% 84% 33% 100%
2015 # 100% 100% 100% 100%

1=
SRR FAEERF B L BHREEZBNLART 3T GEER SN R E
MFEGE2 ELAH oSS F APEL 2012567 1 2015 £ 5 ¢ hF

B R EF R R PR FPEFIE 2 F P ERME S TRARTEEAR K



Ehfehz Bengit g o0 FRIEFG A LFTRFH G HL 0 F8FF > ~ %
MG TR FR LT REERF P ELARTREL AR HEIS £
ST B AT -

CERERAEM AR AR P S 2012-2015 E B A F R AR DR D I
PPt 4o JGEEF BTG R 2 HENB R TR RB Y £ o B4 4fe
ST PR OEN 2R CEPEFEVERESN3LIR Pk 0 3
B ZHENLTOR B FH P EAFETEEN2606R A EL T -
MARNE* I PR LR AR L Hp AMER T MIEL S8R F
Splzb- " VR GEHENS R P EHEMESHENDIR -

BRBRI AR ALANRERLIFF LR LEZ&FY 39748 (£ 5)

ul
=

MAERRER (BAH-E7s ) PP HoRER I3 led BrE 2 8@ git
FFEZREPC (£ 5) 5 AeBARFENF PEBERE (HFE > E)
TELRE S TS ZBARFLAY RFF O FEFORETLATERR o AROTHMARE
BEo#o - RRDPIOE~F P RFE R BabRFHER > ARES
AREEGT RS (BR) RRSHERIP TR RRR  ANARTER > B D
RS TE G F LR REN

AZBAATRERYY CETHS AT P RENPHEERTZ E P RFRER
FANITAREZF FEBFEAEAUFEAM o Ka o P REDE A
MEBERRFNEFEHLLREL > B A NE TS i5M ARFLEER - &
&3mLT&,&\Bﬁ@fmiﬂ°*§% ARE DD MOERR B R R
AYUART o IR AT WERAKGFHA N T ECFHRIFE O LFELAT LSS
BRGOPBE SN A o el 2 FikinF e TG AR LGHFEE D HFHE
BA2F FaFIlrErlrRARFaoEaLy o

Ao HrugcE BRAGEF S R (R 5) ~EREFIEF LR
BRI > AR FL F LB ol RERLESELE R

GRS  PAELE > £ 0E p AR S A
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TERETS

LAy rERE ()

24 BV RRBN
T &S i A 1P o
1H 14.4 9.7 6.6 5.3
(5.8~24.9)  (-2.3-21.0) (-1.9-182)  (-5.3~15.7)
2 A 16.3 11.8 8.0 7.4
(8.7-26.9)  (3.3~232)  (-0.1~19.7)  (-2.1~21.1)
3H 15.5 13.4 12.0 9.8
(7.3-26.5)  (3.7-28.4)  (3.1~24.9)  (-0.7-23.7)
4 A 16.6 15.8 13.6 12.3
(8.2~26.1)  (46~30.3)  (3.5-26.6)  (1.8~255)
5 H 20.1 19.1 16.9 15.0
(13.1~28.1)  (9.7~295)  (5.6-28.9)  (7.5~24.1)
6 H 22.3 215 19.6 17.3
(16.3-29.6)  (12.4~32.8) (14.2-29.7)  (9.9~26.0)
7H 23.0 21.6 19.7 17.6
(18.5~31.9) (11.3~335) (14.5-28.7) (12.7~26.6)
8 A 22.3 21.3 19.1 17.0
(17.1~32.8)  (13.7~315) (14.6~28.6) (12.2~24.8)
9 H 21.7 20.1 17.4 15.6
(14.7-30.7)  (8.6~29.6)  (9.2~26.5)  (8.6~25.4)
10 H 17.9 16.9 14.6 13.1
(11.5~26.0) (55~29.2)  (6.6~255)  (3.3~22.7)
11 H 15.6 14.6 11.9 10.5
(10.2-255)  (3.1~25.1)  (0.4~22.8)  (-1.0~20.9)
12 H 14.2 10.5 7.1 6.3
(8.0~24.4)  (0.9~224)  (0.1~195)  (-2.0~16.5)

L2 TR A (S M~ HEFE)  EEA
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55 THPRARFRL (FF2C)

Rl B T - 3o 1P-
Es 379 ¥ 0%
i 44 (m) 380-1050 1050- 1644 1644-2212
F P FilE (P )
% (3-51) 235 163 166
% (6-8 1) 292 221 270
(911 1) 190 189 247
£ (122 7)) 224 125 125
p o

% (3-51) -0.62 -0.38 -0.20
% (6-8 1) -0.63 -0.36 -0.36
(9117 ) -0.66 -0.42 -0.32
£ (122 1) -0.68 -0.48 -0.28
P B UR R T35
% (351) -0.70 -0.26 -0.23
% (6-8 ') -0.77 -0.04 -0.34
F (9117 ) -0.81 -0.14 -0.33
£ (122 %) -0.81 -0.36 -0.36
PEBiERTHE
% (351) -0.55 -0.43 -0.29
% (6-8 ') -0.55 -0.54 -0.59
(911 7)) -0.58 -0.59 -0.45
£ (1227 ) -0.65 -0.50 -0.33
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TARERS
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1. RiEPigLEaF R

BgeiE TR 4T Y > A s-2012 £ 5 7 3 2015 & 10 P ehdeip i B TR E
ﬁ’ﬁﬁﬁ%%&@*ﬁ%ﬁ(%ﬁﬁﬁﬁ‘wg¢ﬁ~éﬁm‘iu =)
A LB DL AP RBEARL RS A AFEL (7. £7%) o

AP TEER T REKTL P AAZTENLIRRE > TP ERE Gk
(coefficient of variation» CV) » 1T 5 & FF fC B 8 hfp ik o @ 2t 2012 # 45
THHE L (TEARE R AR T°F (247 ) > ERBE & iGess 20 Ft o #
BiagrE e 3 2012 8 T L E S 2015 # 10 P hEEFHR (3BREE) o A
FHEERZPBEY O L ERBIOGIREETE (CV<0.2) § REW - 5 F
BLEHE S A FiE s 2 A SRR LT P EZ B E R B A L
P~ EE s BEER S BRI  FRIE(X6) -

ﬂ@%%ﬁﬁﬁﬁ@i’%ﬁﬁﬁﬁ%ﬁﬁﬁﬁ#ﬁ—iﬁﬁ%@iﬁﬁﬁﬁ

s fEdpdic o I % Tk s (circular statistics ) 35 % 0 B 91 F - %%ﬁﬁ_iﬁ k-
T OEEp (T EREERY BL) o S I piIppl L T E g po (first
flowering date ) xfﬁ\:}ﬁ’}f—- (Primack2009) » & & 3y BT E P 4 F o o
WREPRDOTAR R R ARE L AR EAR  ERT P G ET A
RF - Rehlgih o AL EFR Y TR P TR CER gk 0 e § I
ARLOET wRE - BIH Pt B R R (NEpsiid) &K
WhFTAREMFL > FRFNAFY (FFEF- ZZAEHR)

AR R G B R AR TR 2 R ey o WG
Eip > bbed ~ LR (B3] ~BEER S AWM HERRTET F0T
P BT TIOBE T 238 BTl TIE TR A T R B M
TR R > AP RATG b fEaE B ARG R R IR o B2 - g
BlAplE o B¢ 0 BE Fip 2013 £ 40 2015 £ chT @ LR 15 7 ;2013
£33 205 EFREEFSe R DAL LT (E9:17 % B 13 1)
3 45t (156 %)

PR EBETER ST EE Ao EHE o A Tl w0 AP AR
g T W 0 B fRITE %

EH"'@H‘}’J‘ «‘P’ﬁmfu;‘gl E\;? T;



LERRFOREY L EFETREE (2)
(LRSS § ) BFEFHIFT - APRTF IR ERNT ORETAG
FERDI AR 2 Bl s - i aE 9 it 2

bt B A @ M LA S I ARE T BT A E R
X

3

T35 23827 2 Hykz Lz # BFenPHERR L 22 3 315

P EFLIEBRTEERRE 2 EF LR S51163% (£8) - *RHFAMAEL
T

4 6. L fEh 2012-2015 # FF & % chf TP B o % B ik (coefficient of

variation » CV) @12 2013-2015 # 0 o Gl (734 5 o

2012 tk#c 2013 th#ic 2014 tk#ic 2015 ki cV
S i 58 #c
(%) (%) (%) (%) (3+#)

#E e 3(75.0)  3(75.0)  4(100) 3(75.0) 4 0.17
Ry 1(20.0)  5(100) 5 (100) 5 (100) 5 0.00
L 4(66.7) 5(83.3) 5(833) 5(83.3) 6 0.00
B 3(429) 4(571) 6(857) 6(85.7) 7 0.22
7 Ep 3375 3375  4(500) 7(87.5) 8 0.45
Tt 4(444) 3(333) 6(66.7)  8(88.9) 9 0.44
%M 4(444) 7(778) 1(11.1)  5(55.6) 9 0.71
LER 11(100) 9(81.8)  10(90.9) 9(81.8) 11 0.06
b A 10(90.9) 5(455)  11(100) 11 (100) 11 0.38
RS 4(333) 9(750) 8(66.7)  8(66.7) 12 0.07
i 4 7(539) 4(30.1) 6(46.2) 7(53.9) 13 0.27
& 1 10(76.9) 2(15.4) 4(308)  9(69.2) 13 0.72
7 i 12(92.3) 10(76.9) 11(84.6) 11 (84.6) 13 0.05
B E 13(92.9) 1(7.1) 10 (71.4)  13(92.7) 14 0.78
ER A 1(6.3) 2(125) 5(313) 5(31.3) 16 0.43
B 5(25.0) 2(100) 17(85.0) 14 (70.0) 20 0.72
F W48 4(143) 19(67.9) 1(3.6) 23 (82.1) 28 0.82
*LRTE (£%) 24(28.6) 83(98.8) 84(100) 64 (76.2) 84 0.15
*LR7E (E¥) 98(75.4) 117(90.0) 114 (87.7) 89 (68.5) 130 0.14

RER AR B TRARER 1L B o
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7. ARPAE2 TIOB TR o TIOW SR 2

Mmoo 4 Ezp (juliandate) a#-& - £ 12 1pzei 1l kA tHcm @ o

5

1

E Ay

VR R Y STRC RIS

o 2013 & 2014 & 2015 &
B /p ($#Ep) "/p (FEP) /P (FEEP)
FER 1/29 (29) 2/17 (48) 2/19 (50)
oL fa 2/3 (34) 2/19 (50) 2125 (56)
LR (£7%) 2/3 (34) 2/13(44) 2/20 (51)
LR (HERE) 2/6 (37) 2/21 (52) 2/19 (50)
Bt Eip 2/14 (45) 3/27(87) 3/30 (90)
S AR A 2123 (54) 3/31 (91) 3/19 (79)
4 5 ¢ 3/18 (78) 4/2 (93) 4/2 (93)
7% e 3/19 (79) 4/5 (96) 4/11 (102)
Ny & 3/21 (81) 3/28 (88) 4/10 (101)
8. LFEFIRRTAUEHER -
2013 # 2014 # 2015 &
LRI (£9%) TR (%) 23.8 24.8 27
L 19.3 17.5 20.2
# k¥ 26 26 15
LRI (H#y) TepR (%) 22.1 27.4 31.5
e 15.6 20.6 22.5
A i 74 82 77
& TiopEm (%) 51.0 55.0 60.3
e 33.9 18.1 15.6
A i 2 3 4
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AARRFOREY A BT REE (2)

2. RimR2L i

FI# S AR RER S APH AT H15 BB RBE p g & op
B 2 EPEBIEZ GEE FL IR hp Rl AP RE - B
hake k- ’ﬁ%%ﬁ%%ﬂﬁﬁﬁﬁéﬁﬁﬂﬁﬁiéﬁﬁ%’?ﬁiﬁﬁ%

B o5 B ks 1) R B TR ¢ 25 B2k - 2 ERAREE
S FRERF A A R B A Bt R RO O] B - F R MR
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b7 Rt LFHFRDSRETRR EF T8 B 20 B0 E LR
FRERIrPET - AT AHLHEAEEFERER > A 2082 K 5 S8k -
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%) 2 ﬁﬁ;_ £ # AIC 5 458 I B 103 > B0 03] 2 S8l S R R TR
BEfrr R L AP L B EE o

FY R HEARZ B TE0E & AP TEBHLET (53] 27 R
EHERL AP Rl p i E e E R BRARRAG 1T
05C »0.1C=ff- g > = FrFchic B Ep2 2% (R9) - 1% 5x%
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Cr " TE2ZBE AP EAIEE 143 p o d 2R RS & T HEE P B
Aol Fens et 05CFZ BB HR - 7 LAAEL 7o

LR (E#) i R - £ F 7 BabBARG Blife A4 EE - shg
EERTEHE PR ESTREEA T - (B 10) - SR EA ABEBE TFE D
ERRAF > R ENE A E AR AR o H P X B A 58 R TR RE
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CARRRAMES LGP GEMPE (2)
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W 10 LTS (E#) 2 39F KA (RRRFK=05) R pirmishz Bic
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o777 2% > (d) % 3311946 2% s (@) ¥ 23 12118 2% 5 () ¥ 1 =
2189 2% »(g) ¥ 15:2349 2% o F MR (—) Z RABEERATH > BA ()
= BRI E )

30



5

1

E Ay
v = pog e ER R ORA AR E AL FRE S (£ 9)
DR (HE) 56 BicApM i B RES58C (% 7x) %1t 2 207C (%
15 5 ) o % & p B MGRE AR OTRR R A & 128°C 3 18.0CL FF 5 &
& PR 2 AR SRR e AL TS (EFE) R4 > R T E p IS TR
SR e B R %1 (18.6°C-27.8°C ) m s p B iR 2 oA 4e s 4 % (15.3°C-17.3
t)£ﬁ°”ﬁﬂﬂ$£ﬁéﬁ%@6ﬁﬁ%’é%wﬁaﬁﬂma%f

h

p
Bl AR o A AR IS o B OTRRA BEAME G & IR A RRIE B 0 P

5*34

@Wﬁk’@*ﬁiﬁﬁﬁﬁﬁﬁﬁﬁ“(%%°ﬁ%’ﬂﬁ$£§ﬁﬂ£§
FEREOEETRMEE

-k

BEUE P BRI FRS bt A LR R L AIC $ £ 5hiE TR
A o S FERA SRR R SRS AT RS IR R PSS 2
WE Renglic® > m £ G 3 LB E PR TS ES B S 0 118

RREY EEMBR TR T L BETYIERZ 2 o

31



TG RRERFEY

% 9. BEEmEeEHT Sk 2R

- BrhBEp > AR AIC—"Z =EEHA (AICZa" LL:’(%—‘ET“&_Z BFHE) » e

ER RS

BFE (2)

S8 5 RMAIC E -

AR5 p 3o

BT

%L MR A BF P OB IMOR R (TR

P

) 28w MR Fe % B A

5 hEE A3 BHEC Th nl AIC Th nl AIC Th nl AIC
LR (7)) 7 1148 15 27.8 143 297.83 17.3 141 299.81 7.1 41 298.42
LR (£9%) 5 1291 26 18.6 143 515.57 15.3 141 515.08 23.4 139 519.62
LT (£7%) 15 2349 40 20.7 217 863.61 17.2 217 855.05 26.2 209 860.03
LR (HE¥) 7 1148 14 5.8 32 225.10 17.3 128 255.82 * 7.1 25 225.35
LR (E#) 4 1777 39 14.3 139 555.03 12.8 137 557.03 18.5 144 552.44
LT (ERE) 3 1946 30 18.4 183 475.61 16.7 183 477.95 22 174 47151
LR (ER) 2 2118 16 19.4 196 517.15 18 202 520.30 * 21.9 189 511.07
L (E#) 15 2349 10 20.7 196 563.69 17.2 209 564.82 * 23.2 189 561.15

32



)‘PJ'
1
s
k!
&+
a3
N

528 EREEGIRZEZVERE

ARG AR GERIE RIS P ARSLET (P RE R B 10) 2

2 F A A (BRERIBHEE3)  F Ep (BRERIBME:3)
Bk (BRERBHE L) ~ 245 (PRERBHEK:2) 254 -

EAAIE > A PHET2 19 KR T TEEREY > FRF DR
gorrchenfitm il TR NI o - &R E 2 PG TN
Eaft - # REPDLETE SR T T A EE (BT 1) » Uit
AT PR e b AERE R AT I LR g B (TR B A 4
e (BY 2) cpZEzrii (R ~8R) TENRAEF > FRES g iEa
PR Fprg P GE RS R B X RN T T E R S o At S &
Rehp t P A BT 2 3 By Efptahn@ i sk (FX 2152 ) -

He i fap2iefmor i) NBEP RPN Pex o J1* Image J 4 B FFE~

R TR EE AT LB R I HE TR BAA AL AL AR
K (8¢ & & > chromaticity )
BrpEpapgrdsnd (FF) ¥ 8 (KiF~LF ~EF -2z 2

) A PRRFFEER = A d RS T AR 111213 @iH A < &
Ex ok (R) ~ %k (G) &% (B) HogizEpirs 23w F 287 ik
Bood wF EfpTod #E S Ap g BT 0 F 0 Imaged TG hE AR RS B
IS a2zgir a2 g c APRERELETER AR DRG0 B
Flgk (G) -F (B) kRE & iFisenBihd D2 (£10) - RALFHEI 3
ThESRYY > CEREELIL  F R GFHCBES R FAGCBE A
R h@ s> APFRH R (F4) 0GB ET K (25%) 5 73 (160 5k
BH) %2 48 (168 Btk #t) » # F et & (2.5%) B 5 34 (160 5Lk4) 2 39 (168
SR o A i@y > B R (T4) hGB TR (25%) 5 62 (160
SLHE M) % 38 (168 Biti#t) - F B ent B (25%) Rl 5 44 (160 5Ltk4t) % 36
(168 SLfkf) o T » U H-FX L B 43034 1 38 2 B enfplt B o™ %3 Eip
Foigr e § R A4

FELEZ S ERFLBIER Gins 4t AP L XERRG Bl £ *

33



AARRFOREY A BT REE (2)

HLBEPGA R EF R AL B A RNIGET O LBESFF RGEX § )20
#HF2 R-G i (£ 11) o mpLLfiTehs B R-G & - £ 5 af < o137 2 3
P o wmRBPRGC T RBERAE I GETomER B RBREREN - o
R-G T/t & % e FIEL o 4ot 2F7 7 P 7B 2 R b F) 2 > B~ R-G & 20 1T % Rt
BT F AN LR e 2 TR BRI BB g AL 0 B Y £
o % TR R ioh oo 10 192 B2 422 BLERAT S B TRt i 20 -4 R34 a0
FRLEHA 28 AL BAPHEHFLOFLR (5%) 10 i B 20 =7 iF 3
422 Hp et w] kyy c 2B HFEP T > GF RGN EX X FEE S #HUD
Fléi- s B LB A gL R AT 42X 2 R

34



2014/02/14

2014/02/27 2014/03/06 2014/03/14
Ry L PRt (1925L) Bici (2014 # ) 2 fFs®ik e

2014/03/26

2014/04/23 2014/05/20
By 2. fE# (168%) Bicw (2015 & ) 2 pHa® i -

35



CERRFSRED A

36

Frequency

Frecuency

Frecuency

Frequency

1000 2000 3000 4000

o

6000 10000 14000

0 2000

2000 4000 6000 8000

o

5000 10000 15000

o

flower:R
=
5
e
g
2
2
[
T T T T 1
50 100 150 200 250
chromaticity
background:R
=
g
5
El
=
2
P
T T T T 1
50 100 150 200 250
chromaticity

® 11.

FEWRT

flower:R
=
g
g
2
=
2
fr
T T T T 1
50 100 150 200 250
chromaticity
background:R
g
<
5
El
=
2
Pt
T T T T 1
50 100 150 200 250
chromaticity
=

3000 4000

1000 2000

o

6000 10000 14000

0 2000

2 ¥ B

2000 4000 6000 8000

o

5000 10000 15000 20000

o

flower:G

T T T T T 1
0 50 100 150 200 250

chromaticity

background:G

T T T 1
50 100 150 200 250

chromaticky

Ad AF 2R

i

flower:G

T T T T T 1
0 50 100 150 200 250

chromaticky

background:G

T T
50 100 150 200 250

chromaticky

flower:B
=)
g
S
E
=)
g
2
2
=
&
£ g
g 2
=1
= B
2
=
=
2
2
o
T T T T T 1
0 50 100 150 200 250
chromaticity
background:B
2
g8
S
5}
g
£ e
5
3
g
2
[
g
2
2
o
T T T T T 1
0 50 100 150 200 250
chromaticity
A X o
flower:B
=)
g
2
2
=
2
2
e
= g
& 8
g 2
g =
g
g g8
o5
=
=)
g
S
o
T T T T T 1
0 50 100 150 200 250
chromaticity
background:B
=)
g
S
2
&
= g
5 8
& B
3 =
F
2
Pt
=
2
2
2
o
T T T T T 1
0 50 100 150 200 250
chromaticity



)‘PJ'
1
s
k!
&+
o
N

Sunny, flower:G-B Cloudy, flower:G-B
o
g
2
o
= 8 - 2
: 7 : R
E E
g g g
w g w 8
=]
o o
T T T T T 1 T T T T T 1
0 50 100 150 200 250 0 50 100 150 200 250
chromaticity chromaticity
Sunny, background:G-B Cloudy, background:G-B
g g
g & g B
H 5
K E
g £ g
g g
B
o o
T T T T T 1 T T T T T 1
0 50 100 180 200 250 0 80 100 180 200 250
chromaticity chromaticity

W13 FERTAZFRS-ERLE (GB) AF g2 I3 2 i

£10. FERHRDIETRLGBLEAF A -

2.50% 5%
3 I ¥ B

AT B TR R R R R R R R

160 cloudy -2 34 73 108 -2 31 78 106
160 sun -16 44 62 126 -14 36 69 121
168 cloudy -8 39 48 83 -5 29 52 80

168 sun -20 36 38 112 -19 31 43 107
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190 cloudy -18 7 20 52 -15 6 21 49
190 sun -58 12 55 118 -58 10 61 114
192 cloudy -13 5 20 58 -12 5 25 55
192 sun -65 30 31 146 -64 28 39 140
422 cloudy -8 9 16 60 -7 6 18 55
422 Sun 21 33 34 144 -18 19 45 137
423 cloudy -22 15 69 115 -18 11 74 113
423 sun 21 15 48 122 -18 13 59 117
424-1 cloudy -26 17 57 107 -23 13 61 104
424-1 sun -17 19 67 116 -15 15 72 113
424-2 fog -10 14 26 86 -8 9 30 80
424-2 sun -52 24 57 165 -52 14 66 156
20 cloudy -17 4 45 78 -15 4 48 76
20 fog -14 4 23 57 -12 1 25 55
21 cloudy -7 4 39 66 -6 3 42 64
21 fog -12 5 22 53 -11 4 25 50
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