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Introduction

The formation of typhoon

http://www.cwb.gov.tw/V7e/knowledge/encyclopedia/me024.htm
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Introduction
The air over the tropical seas is warmer due to
the heat of sunlight; therefore more sea water

IS eva
tropica
to Its

porated that makes the air over the
seas warm and wet and expands due

nigher temperature, which will in turn

reduces its density. This combined with the low
wind force in the equatorial region provide a
perfect recipe for air upward motion.



Introduction

When the air rises, cooler air from the
surroundings will flow in to fill in the space,;
later this refilling air will be heated and lifted,
gradually forming a circulation of air. This
process, called convection, will cause the
whole column of air to become lighter and
lower In density, creating a low pressure
system called tropical depression.



Introduction

Since the sun shines directly to north of the Equator
during summer, the southeast trade wind from the
Southern Hemisphere will be transformed into a
southwest monsoon when they pass across to the
Northern Hemisphere. When a southwest monsoon
meets with a northeast trade wind in the Northern
Hemisphere, the two will converge and bring the air
upward, enhancing the convection effect. Due to the
difference of the wind directions and the nature of the
southwest monsoon and the northeast trade wind, they
will disturb each other when they meet and create a

vortex.



Tropical cyclones of different

Tropical cyclones are classifi

ntensity are given different names.

ed in accordance with the World

Meteorological Organization's. With effect from 2009, a new

classification 1s used and consists of & categories as follows:

Tropical Cyclone

MMaximum sustained wineds near the

Classification centre (k')
Tropical Depression (T} <63
Tropical Storm (TE) 63-87
Severe Tropical Storm
(STS) 88-117
Typhoon (T 1158-149
Severe Typhoon (ST)* 150-184

Super Typhoon (SuperTy*

125 or above

*Mew categories starting 2005
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Background information
Circumstances of the earth = 40.000kkm

Ciwrcumstances of the earth = 360<60= 21600 knouts

Exercige

(1) From the picture talken by satellite, estumate the location ot the
centre of the typhoon Utor

Center of Utor at =

Answer: 14N, 129E

(11) From the picture taken by satellite, estumate the radius of the
typhoon Utor
Radiug of Utor =

Answer : (diameter from 10N to 18N, radius = 460 =240 knouts =

444 km)



(111) From the picture taken by satellite, estimate location of Hong

Kong
Location of HI< =
Answer: 22.5N. 114E

(1v) Estimate the distance of Utor from Hong Kong (assume that the
circumstances of the Longitude 12 always 21600 knouts)

Distance Location of HEK =
Answer: 225N - 14N = 8.5, and 129E-114E = 15

Correspondence digtance = 8.5x<60 = 510 knouts and 1560 =

900knouts
Based on the Pythgroian theroem

Estimated distance = +/510%+ 900 = 1034 knouts



(v) Estimate the speed of Utor (from the graph, Utor 1z at 15N, 126E
on 11/8/2103, and at 20N, 117.5E on 11/8 2013)
The distance travelled m 48 howrs 1g about (20-15)N, (126-117.5)E

Moved SN and 8.5E, 9.86<60 knoutz = 592 knoutg =1066 lkm.

Speed = 1066/48 = 22km per hour



Given the location of the typhoon Utor,
fill In the boxes
predict the movement of the typhoon.



T Tropical Depression UTOR
Time Location Type
14:00 HET p Tropical
13.7 M [EERE= _
049 August 2013 Depression
20:00 HET Tropical
13.7 M 132468 E :
049 August 2013 Depression
0200 HET Tropical
10 August 2013 Starm
0800 HKT Tropical
13.7 M 1404 E
10 August 2013 Storm
Severe
11:00 HT :
138 M 1299 E Tropical
10 August 2013
Storm
1400 HET Typhoon
10 August 2013




Tropical Depression UT OR

Time Location Type
14:00 HIKT p Tropical
137 M 1335 E _
09 August 20134 Depression
20:00 HET Tropical
137 M 1325 E .
09 August 20134 Depression
0200 HKT Tropical
137 M T3 EE
10 August 2013 Storm
0800 HKT Tropical
137 M 1304 E
10 August 2013 Storm
SEVErE
11:00 HKT .
1348 M 1249 E Tropical
10 August 20134
Storm
1400 HET Typhoon
ERERY 1292 E
10 August 2013




20:00 HIT Typhoon
4.0 M 1282 E
10 August 2013
02:00 HKT Typhoon
142 M 1271 E
11 August 2013
0800 HKT Typhoon
11 August 2013
11:00 HKT SEVErE
148 M 1264 E
11 August 2013 Typhoon
14:00 HiT SEVEre
T8 1M 1248 E
11 August 2013 Typhoon
1700 HikT Severe
11 August 2013 Typhoon
20:00 HIT Super
188 M 1238 E
11 August 2013 Typhoon
2300 HKT SUper
188N 1228 E
11 August 2013 Typhoon
02:00 HKT Super
12 August 2013 Typhoon




20:00 HIET Typhoon
14.0 M 1282 E
10 August 2013
0200 HET Typhoon
142 M 1271 E
11 August 2013
0800 HET Typhoon
148 M 1269 E
11 August 2013
11:00 Hi<T Severe
148 M 1264 E
11 August 2013 Typhoon
14:00 HET SEVErE
8.1 M 1248 E
11 August 2013 Typhoon
1700 HET SEvEre
183 M 1241 E
11 August 2013 Typhoon
20:00 HIET Super
198 N 1235 E
11 August 2013 Typhoon
2200 HIET Super
158 M 1228 E
11 August 2013 Typhoon
02:00 HIET Super
6.2 M 1222 E
12 August 2013 Typhoon




05:00 HeT Severe
6.4 M 1218 E
12 August 2013 Typhoon
08:00 HET Severe
16.6 M 1208 E
12 August 2013 Typhoon
11:00 HKT Severe
12 August 2013 Typhoon
1400 HKT SEVErE
174 M MEEE
12 August 2013 Typhoon
1700 HET Severe
176 M MESE
12 August 20143 Typhoon
20:00 HET SEVErE
12 August 2013 Typhoon
2300 HeT SEVErE
180N MidE
12 August 2013 Typhoon
0200 HET SEVErE
8.2 M MBEE E
13 August 2013 Typhoon
05:00 HET SEVErE
13 August 2013 Typhoon




0500 HKT SEvere
164 M 1215 E
12 August 2013 Typhoon
0800 HT SEvere
166 M 1208 E
12 August 2013 Typhoon
1100 Hi T SEvere
170 M 1200 E
12 August 2013 Typhoon
1400 HET SEVENE
174 M MBEE
12 August 2013 Typhoon
1700 HIKT Severe
176 M AERE=
12 August 2013 Typhoon
20:00 HKT SEVENE
177 M AERE=
12 August 2013 Typhoon
2300 HET SEvere
8.0 M MidE
12 August 2013 Typhoon
02:00 HKT SEvere
18.2 M 1MEEE
13 August 2013 Typhoon
0&:00 HET Severe
8.3 M Me0E
13 August 2013 Typhoon




0800 HkT SEVErE
183 M M5 3 E
13 August 2013 Typhoon
05:00 HKT SEVErE
18.3 M 160 E
13 August 2014 Typhoon
0800 HT SEVErE
13 August 2013 Typhoon
11:00 HKT SEVErE
18.5 M 1148 E
13 August 2013 Typhoon
14:00 HET SEVErE
1889 M 114.1 E
13 August 2014 Typhoon
1700 Hk T SEVErE
13 August 2013 Typhoon
20:00 HET SEVErE
193 M ER =
13 August 2013 Typhoon
2300 HET SEVErE
195 M 1133 E
13 August 2013 Typhoon
02:00 HKT SEVErE
14 August 2013 Typhoon

=1



08:00 HKT SEVErE
183 M 1153 E
13 August 2013 Typhoon
05:00 HKT Severe
183N 1160 E
13 August 2013 Typhoon
08:00 HKT SEVErE
183N 153 E
13 August 2013 Typhoon
11:00 HET Severe
188N 1148 E
13 August 2013 Typhoon
14:00 HIKT SEVEE
188 M 1141 E
13 August 2013 Typhoon
1700 HET SEVErE
190 M 1139 E
13 August 2013 Typhoon
20:00 HKT Severe
193 M 1136 E
13 August 2013 Typhoon
23:00 HET Severe
196 M 1133 E
13 August 2013 Typhoon
0%2:00 HKT Severe
197 M 1131 E
14 August 2013 Typhoon




05:00 HikT Severe
2001 M M28E
14 August 2013 Typhoon
08:00 HisT Severe
208 M 1124 E
14 August 2013 Typhoon
11:00 HET Severe
14 August 2013 Typhoon
14:00 HIKT Typhoon
218N M20E
14 August 2013
1700 HKT Typhoon
218 M 1M1 BE
14 August 2013
20:00 HIKT Typhoon
14 August 2013
2200 HIKT Severe
220 M TMM11E .
14 August 2013 Tropical Starm
02:00 HiKT Severe
222N M08 E _
18 August 2013 Tropical Starm
05:00 HikT Severe
18 August 2013 Tropical Storm

e |



U500 HkT Severe
2001 W M2EE
14 August 2013 Typhoon
08:00 HKT Severe
208 M M24E
14 August 2013 Typhoon
11:00 HikT SEVEre
208N M22E
14 August 2013 Typhoaon
14:00 HKT Typhoon
218N M20E
14 August 2013
1700 HiT Typhoon
21.8 N 111.8E
14 August 2013
20:00 HKET Typhoon
218910 1114 E
14 August 2013
23:00 HET Severe
220N TM11E :
14 August 2013 Tropical Storm
02:00 HKT Severe
222N OB E _
T8 August 2013 Tropical Storm
05:00 HKT Severe
22BN MOBE

19 August 2013

Tropical Storm




08:00 HKT Tropical Stonm
231N TM0E E
18 August 2014
1100 HiT Tropical Storm
233 M 1MOE E
18 August 2014
1400 HKET Tropical
18 August 2013 Depression
17:00 HKT Tropical
237 M MOY E .
18 August 2014 Depression
20000 HET Tropical
241 M 1M10E .
18 August 2014 Depression




0800 HKT Tropical Storm
231 M 1M0E E
18 August 2013
11.00 His.T Tropical Storm
233 N 1M0E E
18 August 2013
14:00 HKT Tropical
236 N 1M0E E :
18 August 2013 Depression
1700 HET Tropical
230 N MOy E :
18 August 2013 Depression
20:00 HIKT Tropical
241N TMOE :
18 August 2013 Depression

]
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Mathematical problem solving or mathematical modeling

F =location of the Typhoon

() =clozest encounter

O =thecity

a = distance of the typhoon P from city O.
v=speed of moveamnent of the Typhoon

Arrival time of the centre of the Typhoon to city = » - 2227

¥







Let r =radiug of the centre of typhoon
R. = the radiug ot mfluence of the typhoon
Then the time that started the influence ot the typhoon 1 done by

=

The time that the typhoon influence the area

The time that the typhoon leave the area




Consider the center of the typhoon:
By the time

h= , the center enters the region ot O.

And by the time

ty = . the center leaves the region of O.

2«!‘3"2 —a*sin’ @

v

The time nterval that atfect the city O = ¢, -4 =

And = 18 the time when the center 1z clogest to city O.




Answer

Let r =radius of the centre

R = the radiug of influence of the typhoon

Then the time that started the influence of the typhoon 12 done by

c£=mlrﬁz—crjsﬁ125',

_E_"-Jrﬁj—.:;rgsinjﬂ
¥ 12

T

The time that the typhoon influence the area

g cosé— "u'rﬁg —a sin® &
1

The time that the typhoon leave the area

aCosé+ xl'rﬁg —aisn’e

V




Consider the center of the typhoon:
By the time

2 2 .2
@dcosd— A —agtmm” & - ~
t = "f . the center enters the region of O.
1

And by the tume

2 2 .3
@deos&+ -t smt & - -
ty = o , the center leaves the region ot O

V

2‘-..|r.""2 —z%sn’ 8

V

The tume interval that affect the city O = 4, -4 -

@cos& - - -
And :- 12 the time when the center 12 clogest to city O.
T



Thank you



