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Geographic location of Chinese Culture University in Taiwan

: -
Yangmingshan

Longest lasting rainbow observation
8 hours 58 minutes
2017.11.30 @ CCU, Taipei, Taiwan
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(a) 40 km (81 grids) (b) Composites of Rainbow—hours in 2018

30

\ 20

15

0.5 km x 0.5 km 13

11

9

- o7

:0 e 4

< ccu 3

IS 2

2 .
<

o~ mf/s

3 @QABLISCR BT 40 km x 40 km 48F% 3 T8G[E < (b) Fy 2018-19 £ » FRALHIRATIE AR NG fith
T 10 ARESG ERE - 37 78 {E/NEFE TP -

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

Fcst Day: 20191010 07-17 LST Fcst Daoy: 20191008 07-17 LST

RWI: 45.01 RP: Low

Fcst Day: 20191009 07-17 LST

CCU-, CCU-
\\_. \"-,

4 PALRSASEHAE ~ of ~ S = RERALRED - g RS0 07-17 LST 10 /N\EFHY-PHIF & -



(a) 2018/19 Season (Calibration)
90
2o Py Py R
E 5 J g AT A
= 50
= 30 < =3 ') ‘i|
10
11/1 11/8 11/15 11/22 11/29 12/6 12/13 12/20 12/27 1/3 1/10 1/17  1/24  1/31
MM/DD
(b) 2019/20 Season (Verification) D1
20 _
o pomle 2

50

RWI Value

30 3 ™ 3 ! L ]
10
11/1 11/8 11/15 11/22 11/29 12/6 12/13 12/20 12/27 1/3 1/10 1/17 1/24 1/31
MM/DD

—
()
—

2019/20 Season (Verification) D2
=]e]

oo X R 2
70 %\ lﬁ\ ’l P d— 1 21 A — En;
™ 3 V

@
=
= 50
= —
= 20
2 ¥ - ¥ ¥

10

11/1 11/8 11/15 11/22 11/29 12/6 12/13 12/20 12/27 1/3 1/10 1/17 1/24 1/31
MM/DD

5 1 FHAVHUL K RIS 5E - S48 RWI Ry 63 1Y ESR > ALEIF N E HHIRRIL - (@) 5
2018/11/01-2019/01/31 HARS 3L 92 KRAUFEAELE R - (b)AI Ay 2019/11/01-2020/01/31 HARE 41 92 KAVER=ESEE > (c)[H
(b) - {8 Ry R 47-57 /NEF(FROHISE — R E K 07-17 LST) 2 Bgsg4h i -

e s - - -
1.1-km WRF rainfall rate (mm/h} 1.1=km WRF rainfall rate (mm/h) _ 1.1-km WRF rainfall rate (mm/h) . 1.1-km WRF rainfall rate (mm/h} 1.1-km WRF rainfall rate {mm?hi .
Fest Day: 20191123 07-17 LST = Fest Day: 20191124 07-17 LST - Feat Doy: 20191128 07-17 LST [ Fest Day: 20191126 07-17 LST [ Feat Day: 20181127 07-17 LST
RWI: 45.96 RP: Low 2 RWI: 53.44 RP: Low o RWI: 77.78 RP: High RWI: B0.00 RP: High AWl 80.61 RP: High
15
ccu 3 ccu ccu - ccu
AN " AN
O
»
s
N
3
2
5
i
0.8
0.2
0.1
0.8
e - m— — s
1.1-km WRF roinfall rate (mm/h) 1.1-km WRF rainfall rate (mm/h) , 1.1-km WRF rainfall rate (mm/h) 1.1-km WRF rainfall rate (mm/h} 1.1-km WRF rainfall rofe (mm/h) ,
Fest Day: 20191128 07-17 LST i Fest Day: 20191129 07-17 LST [ Feat Doy: 20191130 07-17 LST g Fest Day: 20181201 07=17 LST [ Fest Doy: 20191202 07-17 LST

RWi: 46.38 RP: Low

RWI: 55.00 RF: Low

RWi: 51.81 RP: Low RWI: 40.15 RP: Low

ccu ccu
s — — — s
1.1=km WRF rainfall rafe (mm/h) 1.1-km WRF rainfall rate (mm/h} 1.1-km WRF rainfall rate (mm/h) 1.1=km WRF rcinfall rete (mm/h) , 1.1-km WRF rainfall rote (mm/h) ,
Fest Doy: 20191203 07-17 LST Fest Day: 20181204 0717 LST Feat Doy: 20191208 07-17 LST | Fest Day: 20191206 07-17 LST i Fest Doyt 20191207 07-17 LST |
Wiz 58.10 RP: Low RWE 74.99 RP: High RW: 42.85 RP: Low RWE 31.89 RP: Low RW: 54.03 RP: Low

ccu
AN

@ 6 : 2019 £ 11 A 23 H-12 A 7 HIZF HHPRIL R RIGRALRTAR - AR E H AEMETRH HIRRAL
(HI) : FBAE R QP RHL 3R > BURER(MI)  IRAE Ry FON R (H DA (3R - BIRRER(FA) © BEAERI R
AERETEN 2 BRI (CN) -



Long-lasting rainbow induced by East Asian winter monsoon and mesoscale
mountains over northern Taiwan

Kun-Hsuan Chou
Department of Atmospheric Sciences/Graduate Institute of Earth Science, Chinese Culture University

Abstract

Rainbows appeared in the sky above Taiwan’s Chinese Culture University (CCU) for nearly nine hours continuously
on 30 November 2017. This had been confirmed the world's longest-lasting rainbow which was visible from 6:57 a.m. to
3:55 p.m. by Guinness World Records. Three main reasons contributed to the occurrence of this rainbow of record-setting
duration at CCU on Yangmingshan mountain range, namely geographical location, topographical features, and suitable
weather conditions. Taiwan is located in a subtropical region, which is frequently affected by winter monsoons during
autumn and winter. The relevant topographical features represent there are several mountains located over the northern
and northeastern side of Taipei Basin. With these two conditions, cloud layers are frequently formed at the windward
slope of the mountain range under the influence of the northeast monsoon, and large amounts of water droplets tend to
condense and accumulate on the hills to the northeast of campus. Furthermore, the campus was located over the one peak
of Yangmingshan mountain area, this helps the observers could see the rainbow with elevation angle below the horizon
during the noon time.

This special phenomena of rainbow has been studied by observation and forecast approaches since autumn 2018.
First, rainbow monitoring mainly uses four cameras to capture the images over the northern sky. Statistics analyzed from
camera images show that in 2018-19 rainbow season (Nov. 2018 to Jan. 2019), there were 23 rainbow days (rainbow lasts
at least 5 minutes during daytime) in total, of which 14 days appeared more than 3 hours on the day. And, in 2019-20
rainbow season (Nov. 2019 to Jan. 2020), there were 26 rainbow days in total. Furthermore, rainbow forecasting has been
developed and operated in autumn 2019.

The rainbow weather index (RWI) and rainbow probability (RP) are calculated based on real-time forecast data
(WRF 1.1-km resolution). The rainbow weather index is calculated by using the data of the pattern grid points of the
surface rainfall, wind speed, wind direction and humidity in northern Taiwan. Based on the observation and simulation
data when the rainbow appeared in 2018 as the background value of the rainbow weather condition, and then according
to the difference between the predicted value and the background value to calculate the RWI value. RWI values range
from 0 to 100. The higher the RWI, the more suitable atmospheric conditions in the mountainous area can form numerous
raindrops and appropriate sunlight to the ground, thereby forming a long-lasting and bright rainbow. The RP is determined
according to the RWI1 value. The preliminary test is divided into three RP forecasts: low (RWI<63), medium (63<RWI<74),
and high (RWI>74). In terms of the forecast performance of RP forecast in 2018-19, the accuracy rate of the medium RP
is 77%, the detection rate is 83%, and the threat score value is 0.48; while for forecast performance in 2019-20, the

accuracy rate of the medium rainbow probability is 83%, the detection rate is 73%, and the threat score value is 0.54.

Keywords: long-lasting rainbow, rainbow monitoring, rainbow forecast



