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CNN: Is this the world's longest-lasting rainbow?

D111(2018/03/17) GWR record attempted at Chinese Culture University -
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D131(2018/04/06) GWR record online: Record confirmed for stunning Taipei rainbow that
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Longest lasting rainbow observation
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RECORDS PRODUCTS BUSINESS SOLUTIONS NEWS ABOUT US

Record confirmed for stunning Taipei rainbow that
lasted for almost 9 hours

By Echo Zhan and Shane Murphy | Published 06 April 2018

.

Who What

CHINESE CULTURE UNIVERSITY 8:58
HOUR(S):MINUTE(S):SECOND(S)

Where When
CHINESE TAIPEI (TAIPEI) 30 NOVEMBER 2017

The longest lasting rainbow observation Is 8 hours and 58 minutes and was achieved
by Chinese Culture University (Chinese Taipei) at Yangmingshan, Taipei, Chinese
Taipei, on 30 November 2017.
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Rainbow Clock Plot

End time: 15:55

Prof. K.-H. Chou

| Prof. C.-H. Liu
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https://youtu.be/itI5H9MBaUY

Brazil) and July 1999 (in the
Marshall Islands, central Pacific
Ocean).

Longest-lasting rainbow

Rainbows appear when sunlight
passes through a raindrop. The light
is refracted at different angles,
causing the spectrum of colours to be
seen while the sunlight is behind the
viewer and the rain is in front. A

CERTIFICATE

The longest lasting rainhow
observation was achieved by

rainbow was continuously visible for the Department of
six hours, from 9 am to 3 pm, over Atztmpheric Sciences, Chinese
- 4 ulture University (Taiwan)
| Wetherby In Yorkshn'e: UK, on at Yangmingshan, Taipei, Taiwan,
e e 14 March 1994. Few rainbows 1ast for on 30 November 2017

OFFICIALLY AMAZING




CCU’s 9-hour rainbow on 2017/11/30

CCU's rainbow 20171130_065714 20171130_101500

CCU's rainbow 20171130_110547
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Taipei’s rainbow on 2017/11/30
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GWR 2019: PLANET EARTH: Longest-lasting rainbow observation
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Largest single crystal on Earth
L Our planet’s innier corais a sphere of mostly iron, some
442 k{1,517 mi) across. At 5,000-6,000°C (9,0
temperatures saw som ,800°F), it is solid rather than liquid, because of the
| 169 of all coral reefs immense pressures in Earth's Interlor. Many geologists
leach arid die. Bleaching now believe that this gigantic ball of iron is actually
jon inwhich ingle crystal, created by differences in the behaviour of
Seismicivaves passing through it in different directions.
%n« is abaut three-quarters the size of the Moon, and has
3 mass of around 100 quintillion (1x 10“) tonnes.
s’w A ‘vvﬁv o

Longest cave system
Mammoth Cave {top) in Kentucky, USA, is a network of
linked limestone caves, of which around 640 km (397 mi) has
been explored. It took some 25 million years to form,
weathering action of the Green River and its tribut ;
In Jan 2018, divers confirmed th: 4-km (164-mi| Fhally e L5 5 LS
Sistema Sac Actun and the 84-km-long (52-mi) Dos Ojos Warmest Highest temperature

system in Mexico’s Yucatan Peninsula are linked by a

P y 3 /90 year

%

18 Jan 2047,

18 now 56.7°C [134°F), 23
measured on 10 Jul 1933
Greentz in Deaté

x onEarth <
 previously unexplored chanel, This ter cave i ecorded 5ep2012,the WM Valey, California, USA.
complex (above) is 347 km (215.6 mi) long overall, makingit  ESqatE aMDBC (LAS'H] d e existing 3
the longestunderwater cave system explored. Itis named " jigfierthanthebaseline ~  recordforthiehighest. Hemisphere winter on
after the larger of the two systems. World i cature - S8°C (136.4°F) 21 Jul 1983, tempecat
t £ Azizi ya - was 1t RuSsia’s Vos
e B, iwalid, ewing to station in Antarctica p
,tf n inaccurate 10+89.2°C [-128.6°F), som
© - Aemany ssfour .Y 54°C{(37.2°F) colder than!
£ fainbowscould seasanal average. This#
be seenat on:l"h":& 7 lowest temperature ever
P %ﬁgmﬁm 550 i 1 : recorded on Earth
5 lime-confin F
2 ‘photagsap!
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2017-18 7
2018-19 4 6 10 7 27
' 2019-20 5 16 8 2 31
2020-21 16 15 14 6 51
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1.1—km WRF rainfall rate (mm/h)

Fest Day: 20191125 07—-17 LST
RWI: 77.78 RP: High
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CCU 5-n PRF +1 Day

1.1 =km WEF reinfell rote (me/h)

Feot Dup: 20201 11
L U

T=13 u8T

CCU 5-h PRF +0 Day

~km WEF roinfell rate (mm/h)

Fuwt Sup: 20201110 G702 L8T

This webpage is designed for demonstrating the rainbow information to public who are interested in the CCU rainbow.
een confirmed for one of natural GWR record.
g, as well as the archives of past long-lasting
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n information to public who are interested in the CCU rainbow.
been confirmed for one of natural GWR record.
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T 4503600X@YouTube

3 YouTube TW ccu long-lasting rainbow blending X Q

Ry

CCU's Iong-Iasting rainbows (blend with 3 major events)
BEWNE 14k 9 ERA

@ Kun-Hsuan Chou

600X

2020.12.12 CCU's long-lasting rainbow '
HEExRY 8| -9 BEEE R



https://www.youtube.com/watch?v=vDzsFMYcNbI

Methodology

* Rainbow-day: database detected mainly from four webcams
* Rainbow-day predictors: U, V, RH, rainfall rate

* Observation data: CWB auto stations hourly surface U, V, RH,
RR(rainfall rate)

* Forecast data: WRF hourly forecast by four nested
30/10/3.3/1.1-km

. égal)yzed domain: Northern Taiwan (40 km x 40 km, Center at

e Rainbow Weather Index (RWI): calculated by four bredictors and
scored in 0-100

(="
~~~~~



Analyzed domain

40 km (81 grids) Composites of Rainbow—hours in 2018

30 mm/h
20
15
13
1

0.5 km x 0.5 km CCU \

CCU
25.14'N, 121.54°E

T e
e g

ik 40 krv}Sl grids)



Definition of RWI and RP

P = Predictors from WRF forecasts of analyzed domain (10h-mean U, V, RH, RR)

Py = Composites of 2018 rainbow-days from WRF hindcasts (78h-mean U, V, RH, RR)

mad = [[|P — Pg| dxdy / [[ dxdy

mae = %Z mad, m =78 (78 h from 23 rainbow-day in 2018 season)

o
(mae is 0.96 m/s, 1.10 m/s, 4.36 %, 0.46 mm/h for U, V, RH, RR, respectively)
§=100(1-322),if5<0,5=0
3 mae

RWI=025xY7%_1S,

e Low RWI < 63 =




P ANPS <& - 95 AR, Sk
AT R mIsE (RWI) 0-63 74-100
KA IR (RP) f& (Low) 151 (High)
LR M -- e =
FH S 3 = 5T

1.1-km WRF rainfall rate (mm/h) \

\

1.1-km WRF rainfall rate (mm/h)

1.1=km WRF rainfall rate (mm/h)

Fest Day: 20191010 07-17 LST
RWI: 45.01 RP: Low

Fcst Day: 20191008 07-17 LST

Fcst Day: 20191009 07-17 LST
RWI: 74.97 RP: High
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B0 LI TP R SR E B 5 T Mg =2

Hit Correct Negative

P A ———
1.1=km WRF rainfall rate (mm/h) 1.1=km WRF rainfall rate (mm/h) 1.1-km WRF rainfall rate (mm/h) |

I\SO

Fest Day: 20191031 07-17 LST Fest Day: 20191105 07-17 LST

RWI: 74.88 RP: High

Fest Day: 20191029 07-17 LST
RWI: 50.45 RP: Low

CCU-, CCU -,
AN AN

A

FAE > aptP Hit

H4E > &% Correct Negative
RIE > TR Miss

"R ¥R False Alarm

Fest Day: 20191106 Q7-17 LST
RWIi: 62.45 RP: Low

Fest Day: 20191104 Q7—-17 LST
RWI: 79.36 RP: High




2019 Rainbow Season
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Daily RWI &

1.1—km WRF rainfall rate (mm/h) 4

1.1—km WRF rainfall rate (mm h

Fest Day: 20191113 07-17 LST
RWI: 48.72 RP: Low

cou
N,

50

0.01

Fest Day: 20191114 07-17 LST
RW): B80.8Z RP: High

ceu
N\

1.1—km WRF rainfall rate (mm/h

Fest Day: 20191115 07=-17 LST
RWI: 55.04 RP: Low

ceou
N,

g5

1.1-km WRF rainfall rate (mm/h) ,

1.1-km WRF rainfall rate (mm/h)

1.1—km WRF rainfall rate (mm/h

Fest Day: 20191116 07-17 LST
RW): 41.44 RP: Low

ceu
AN

50

Fest Day: 20191118 07-17 LST
RWI: 29.60 RP: Low

ceu ~
N A

Fest Day: 20191123 07-17 LST
RWI: 45.36 RP: Low

cou
N,

Fest Day: 20191119 07-17 LST
RWI: B85.71 RP: High

Fest Day: 20191124 07-17 LST

| | RWI: 53.44 RP: Low

ceu
N

Fest Day: 20191120 07-17 LST

cou
N,

Fest Day: 20191125 07-17 LST
RWI: 77.78 RP: High

cou
N,

1.1-km WRF rainfall rate (mm/h)

T.1-km WRF rainfall rate (mm/n) .

Fest Day: 20191121 07-17 LST
RWI: 62.11 RP: Low

ceu
A

Fest Day: 20191126 07-17 LST
RWI: 80.00 RP: High

ceu
N

RP = 2@19/ L1/18-11/27

1.1—km WRF rainfall rate (mm/h)

Fest Day: 20191117 07-17 LST
RW): 26.26 RP: Low

ceu
N\

50

1.1—km WRF rainfall rate (mm/h) ,

Fest Day: 20191122 07-17 LST
RWI: 58.82 RP: Low

ceu
N

Fest Day: 20191127 07-17 LST
RWI: B80.61 RP: High

0.01
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20204+ BEM13R BB AL

24-h EBUHIEFE %7K (from NCDR)

10/13 10/14 10/15

. — . —10— 5 2020-10-16 00:00
3020 jo—14 00:00 . 2240309,_ lc?umlmsmo&,ggl 24 Hours Accumulated Rainfall

4 Hours Accumuloted Rainfall
<

= /5

10/10 10/11 10/12

2020-10—12 00:00 2020-10-13 00:00
24 Hours Accumulated Rainfall 24 Hours Accumulated Rainfall

10/05

2020-10-06 00:00
24 Hours Accumulated Rainfall 24 Hours Accumulated Rainfall

B

B85 8 8 28

R0 2. 20:0C 20207 1922, 00:98, 2020-10-23 00:00

20—10—17 00:00
Hours Accumulated R



Daiilly RWI & RP = 2020-21 Rainbow Season

CCUWRF 1 km H K -4505 R &= (D1: Fest. 23-33 h)

10/05

1.1=km WRF rainfall rate (mm/h)

10/10

1.1=km WRF rainfall rate (mm/h)

10/11

1.1=km WRF rainfall rate (mm/h)

10/12

1.1=km WRF rainfall rate (mm/h)

10/13

1.1=km WRF rainfall rate (mm/h}

10/14

1.1=km WRF rainfall rate (mm/h)

10/15

1.1=km WRF rainfall rate (mm/h)

Fest Day: 20201005 07—17 LST

ceu-,
,

1.1-km WRF rainfall rate (mm/h)

Fest Day: 20201010 07—17 LST
RWI: 83.08 RP: High

ceu-,
,

1.1-km WRF rainfall rate {(mm/h) ,

Fest Day: 20201011 07-17 LST

cous,
\

Fest Day: 20201012 07—17 LST

Fest Day: 20201013 0717 LST
RWI: 59.48 RP: Low

ol
N,

1.1-km WRF rainfall rate {mm/h

1.1-km WRF rainfall rate {mm/h

Fest Day: 20201014 07-17 LST
RWI: 60.54 RP: Low

cous,
\

Fest Day: 20201015 07—17 LST

ceu-,
,

1.1-km WRF rainfall rate {mm/h) ,

1.1-km WRF rainfall rate {mm/h} ,

Fest Day: 20201016 07=17 LST
RWI: 49.63 RP: Low

Fest Day: 20201017 07=17 LST
RWI: 85.38 RP: High

ccu.
A

1.1-km WRF rainfall rate {mm/h)

Fest Day: 20201018 07=17 LST
RWI: 87.52 RP: High

Fest Day: 20201019 07=17 LST
RWI: 84.50 RP: High

ccu.,
N,

Fest Day: 20201020 07=-17 LST
RWI: 79.00 RP: High

ccu.
A

Fest Day: 20201021 07=17 LST

ccu.,
N,

Fest Day: 20201022 07=17 LST
RWI: 32.38 RP: Low

ccu.
A



Forecast skill score

Time series of RWI and forecast performance
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1.1-km RR(mm/h), Wind(knots), RWI&RP
50

20
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Fcst Day: 20201026 07-17 LST
RWI: 56.63 RP: 15% FBIl: 73.96 CSl: 64.96
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1.1-km RR(mm/h), Wind(knots), RWI&RP
Fcst Day: 20201229 07-17 LST '

RWI: 40.89 RP: 6% FBI: 63.87 CSl: 71.08
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o & 7] & ZE A 2021.09.28

1.1-km RR(mm/h), Wind(knots), RWI&RP

Fcs:

RWI e BEX
|~ 2021.09.28 600x
>3 07T-09-28 08:35-08:30 |
S

e — zmmmp T AT



I & =7 2021.09.29

HERR » SBIRERLL

1/ -Q
1.1-km | 979 ZX@EHMEZE (HEE5ES)
Fcst Day: BE X s
RWI: 40.6 e LB -Q

BTN | SKILEE0LR !

& - =R




=& 2021.10.01-03

S=Zm i
2 S =




<
2\
\\

X
\

\

L oAERIEEE




ZHH111400-6007y, IRZ=- B~

N
{
ML
=
S
’I
F
l
Ll

SHERLLETLLAE] ~ FIEANE




7
»
Ry
)}

79A111400-60073 K PG AL(AIR 2= - |

SEERLLETLLAE ~ FIEANE




)}

e
H111400-60073 KR LA
IRZE- 1~

H
(ZHR ISEE fE = EF
S i e
(BT Far G L




N

G ZE-

E" 4 Slashs
fEFFan
bﬁnﬁ%ﬁﬁ L ED

)}




=

i
C

LS / \ |E|
@AY

® i

/- OpenStreetMap

*
o 644
#IELL
545 m ’
@ ”

=2 i 2
f )

uu”

ats
"~

/(v
,

/

trail

N

D
e %% /

=
S
o

8 A1)




20w E  F—unR ol ISRERNZR LR |

55)




5
[

=
X
i
oy

[ — MHTLIHK?JH%H%EE’J“’@I'

-




% HIRUE : E—RBe R R R o] DI IRV |

e BN
R SUR -

1104 m s

<
4"1,%\.'_1

8 m

i . g ﬂr\’v o }fﬂ :. ‘ x
:35 : — ?IIE &%Eﬁ@)‘é 1)% 1H Kﬁﬁfﬁ%ﬁﬁ?& ’J“” @I)ﬂﬂ%ﬁ% FEEFMYZ%?}? 5

P& BALL

‘Yangmingshan
2

AR ’ 10 Wl
Hudi -3 Mt. Shamao

4 611

CRET Al

B



T
2000 pm

Typical
cloud droplet
20 pm

Condensation
nucleus

0.2 um

F2UT (rainbow) > FEUT (fog bow)

> ACLE, > FHCLE,
- > RTEK LR LTBE B | > KRR RIS
,; > ﬁ%&%@&ﬁ(ﬁ{%ﬁmmﬁﬁ Ed}iﬂdﬁﬂ § > ﬁ‘é ?@%@} (Ef“O 02mm)§cﬁ Eﬂ‘)i%ﬂ/% ;




1%

B s | = B == X5
B T EEETHH-QSF

o

U

m,/I%HHIJJ'FngT ! whEEERE/ VKRB T EEER

2:10 BSH / BEARE /Al ES + XEUE v

?Vi'

el

2 L)k B O o [ R

35—%@@aﬁmmmﬁfé%&wn~ﬁmmmm ST TR - LI
o R LRIk - BB KRR - ARHAOLR, © (A
| i+ - =

TS VRt AT IR o VASKSGPS BaTA e



4

b b

= i [ TR -QSF

lm

d{ ; 4y ":. l“ y
> ALY 3 ] '
N ~5,m’jﬂ ¢«
et ™ AN B ARE N
xxuugésﬁv?rrﬁz $%¢7$st% (E=I=28E)

‘{%ﬁﬁ;'ﬁﬁmLaikﬁiFﬁm'w&filrxﬁﬁ EEY
O e T I s




4

AE [ 5 THH-QSF

ECMWE IFS 9-km forecast CCU WRF 1-km forecast

UV Windycom 1—km forecast: 3 days snowfall increments (cm)
Ti=00Z07JAN2021 | Tv=00Z07JAN2021~00Z10JAN2021

Pingdeng Village
30

|
k
§
5
B

50 im 3m Rl

: 20.21-01-07T00:00:00L 8

.

T ER



[ L4

T,AT,U10,RAIN,SNOWD @ Mt. Datun (MH=863.3m)
Ti= 2021/01/04/00-01/06/00 UTC | Tv= 0-84 h

24
28
24 1 ZfMR=E |90 g
Pt L —
J 20 %
E 161 16 o
O -
— 12_ . oo
o ¥ £
= 41 Ti=01/04/00UTC o 8 o
S o] Ti=01/04/120TC i, a
— Ti=01/05/00UTC e, 3
—4 Ti=01/05/12UTC - 4 <
iIII””II”“I”””“i“”””””“IH”H“II | - -J‘ | | | 0
%gq S5JAN 6JAN 7JAN 8JAN 9JAN 10JAN
Forecast Time (UTC)

,ﬁ?;q%‘- ' b/




2021.01.08 BZHRELLIMEE




2021.01.08 BEALLHE




2021.01.08 FzHE LM EE




LD ==
="

ZHRLL3

03

01

2021




-

—
-~

5 RA L 3m

08

2021.01




2021.01.08 BEALLIHE

HUREE-RIL/\FZ—




8h

H
~— /\\\

1231 ERURES ESE

1967

W
.

MR e
BB~ CHRE B
RORDIUESE 12
MRS DT
B ~ KRR S
~ BRI EEE YD
Eth E R B iR o &
SRR R SRR
THE-CRMNN - | 85
BWR<~UHFEsEg
lmR,Wmﬁmhgﬁ
o FREEERESKE
ﬁmﬂmmkm&%ST
1l o

BRI EE~em
BB ~ Sm
B [ dcqric RS s Sl
HrE2 M o
BRI .
S PR
R N B -~ B
IEME SR o~ 32
| B4 85498
AERBNE o
FERQERI IS mE
S8~ EERIKER,

W%mm,aﬂmwaw
: .ml EE o S e
ST - N

AL R
FA A

%

i

= p
&y
REZH IR L

T
3

SR

HEN L BT TR
mﬂf 4o BEIRNE-SET KM 1B awmmimm
M ISR LA o S+ BB o A AR 2

WA IS W - S R~ vt » B2 » AT
L R

[ HRTYIEML » EHBLm F BR R 2EY ~ mioE
ZRE CRER LRI BURNEN | L E<EERR - HEaad

SRR

[BEa8] g2




=/

i S 25 TE 3y -

BBt o-km BT RE TR A A3 R B S

\V Windycom

==

4

[ ]
Pingdeng Village
4°

wR120g  ww2ane (GRaRd *HSE

GFS

QSF =

SREIRWA/NRKANRZE EBHIR
n!ﬁ?Zﬁ,ﬁﬁﬁﬁnﬁé‘fﬁ DI ESWwiERHE
2w 2 - RRABREURRERE

SRR G- kmff R T IAR AR R S

1—km forecast: 3 days snowfall increments (cm)
Ti=12Z09JAN2021 | Tv=12Z09JAN2021~12Z12JAN2021

s 122E

| A planTaSE

A RIEFHBREESR

5(] 3m ' S 7
TﬁTiﬁAﬂjﬁeﬁ 2021 Ol 09 122 :

_ﬁﬁgfﬁ@mmﬁvtﬁ&Wﬁﬁ(

/' ’—f:,u‘»,




\ : £ ST R BXAARRE R EHIEH
Z = [T THER QSF REB S RBHRES - b LR
_ 5 BiiH 2R AEERELES RS

LI

SRA Ik AFTFE TEORIRACS K 275

BIVEESRIE A - 2021-01-15-00Z BRIUEEYR A : 2021-01-15-12Z
1—km forecast: 3 days snowfall increments (cm) 1—km forecast: 3 days snowfall increments (cm)
Ti=00Z15JAN2021 | Tv=00Z15JAN2021~00Z18JAN2021 Ti=12Z15JAN2021 | Tv=12Z15JAN2021~12Z18JAN2021
30
. AL .,
25.2N A 13 25.2N A
1
9
;
5
24.9N 4 24 9N 1
3
2
1.5
1 :
24.6N - 0.6 | 24.6N g
0.2 5
0.1
) 0.01 VAl !
A T T T
121E = || A 0L 122E 121E = ‘Eﬁfﬁg;u;m 122E
o a2 T A shuETESE | A ALBASEESY
2 A . O ARFARSRABNUE - ELREBEAS

1)
o
S




2020-21 = f7FERFET ? |

Q °
2020/12/30 00:00~2020/12/31 00:00 2021/01/07 00:00~2021/01/08 00:00 2021/01/11 00:00~2021/01/12 00:00
i & TR A B &
Accumulated Precipitation e ] Accumulated Precipitation a | Accumulated Preciitatin
P &
% % (mn) o] 2 % (mm) el &4 (mm)
1
300 g A i 300 g el i
= § = =8
130 130
B i o
70 - % 33 = ‘%‘ 70 =
o B 5 52 50
40 ST 10 % 40
30 30
ol 33 ] 20
| 10 150
o m | |
;1 p = i |
.l , 2
| ‘ "B
h R R B hR R R FRRER B
Central Weather Bureau Central Weather Bureau ' Central Weather Bureau

ZRRLLR



2021.01.08 E 5 H &=




+

2
TtERE

Rt

01.08 FE4

0P
I H830M

H850M

27 B0 R

- é)};‘.

ol




& \\\BX
)&x(é\\xx X’
)lé‘ &




