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Today Talk  

1. Overview of Tropical Cyclone 

 

2. Typhoon-Ocean Interactions 

 

3. Statistical Typhoon Intensity Prediction in the Western North Pacific 

using a Track-pattern Clustering Approach and New Ocean-coupled 

Predictors 

 

4. Statistical prediction of typhoon-induced accumulated rainfall over 

the Korean peninsula based on the past storm database 



Overview of Tropical Cyclone  
 

1. Super - typhoon Haiyan in 2013  
 

2. What is difference between typhoon and hurricane?  
 

3. How are typhoons named?  
 

4. Where are strongest winds and heaviest rainfalls located in 
a typhoon?  
 

5. What is eye of typhoon and what is its characteristics?  
 

6. How big was the largest size of typhoon that ever measured?  
 

7. What controls the movement of typhoon?  
 

8. What is life cycle of a typhoon?  
 

9. What are favorable conditions for typhoon formation?  
 

10.  How to forecast typhoons?  

-Super typhoon Haiyan Video  



Animation of Infrared(IR) Satellite Images for Supertyphoon  Haiyan  

IR images represent temperature of top cloud, in which colder 
temperature means stronger typhoon  



Maximum wind speed estimated from IR images  

170kt = 88m/s =  315km/h  
 

The highest wind speed among 
the historical TC records  

(Patricia in 2015 (ENP) broke the record)  



ÅGeographical coverage of Hiayan superimposed over Gulf of Mexico 

̋ Similar size, but Haiyan  was much stronger than katrina  
̋Covering whole Florida or the Korean peninsular  

Comparison between Haiyan  in 2013 and Katrina in  2005  

Haiyan Katrina 



Damages by supertyphoon  Haiyan  

Before attack of Hiyan  in 
Tacloban  at City Philippines  

After attack  
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Why Haiyan  was so strong?  

Comparisons of track between Haiyan  
and other historical strongest 

Typhoons  
Ocean Heat Content  

̋Haiyan  was generated and moved at lower latitudes (from 5 to 10 degree 
north)  

        -Ą Lower - latitudes have higher ocean heat content (Energy)   

̋Haiyan  moved a long distance in open ocean, being able to get enough 
time and energy for development  



      Science 29 November 2013 

vol 342, issue 6162 



Å This is a 12-minute teaser to a longer documentary, showing the 

monster, Category-5 cyclone making a direct hit on Tacloban City 

in the Philippines. From a deceptively calm beginning, the video 

escalates into chaos and terror as the violent cyclone rapidly 

approaches and engulfs the city. 

 

Å An interesting side note: some of this footage was almost lost! At 

the height of the storm as water flooded the building he threw 

his camera into a flower pot in the lobby so he could help rescue 

trapped guests. The storm surge swept everything away. After the 

cyclone passed, he found the camera in the wreckage. It was 

ruined, but he repaired the damaged memory card, and a data-

recovery service back home in Los Angeles was able to save the 

files! In the video, these are the particularly dramatic shots that 

happen from 7:39 to 7:57 am. 

Super Typhoon Haiyan Video By Josh Morgerman  
 

http://www.icyclone.com/ 



    Overview of Tropical Cyclone 1  

 

       

ÅTropical cyclone (TC) : a general term for an intense low-

pressure weather system that forms over and is fueled 

by tropical ocean waters.  

ÅThe beginning of life for any typhoon is a pre-existing 

disturbance in the atmosphere that requires certain 

atmospheric and oceanic conditions to develop into a 

typhoon.  ÅIn the North Atlantic Ocean and 

Eastern Pacific Ocean, strong 

tropical cyclones are called 

hurricanes, but they have other 

names in other ocean regions. 

- Western North Pacific : 

Typhoon 

- Indian Ocean: Cyclone 

- Australia: Willy-Willy or Cyclone   



    How are typhoons named?  

 

       

ÅEach of the 14 nations that typhoons affect submitted a 

list of names for a total of 141 names. The names 

include animals, flowers, astrological signs and a few 

personal names 
I  II  III  IV  V  

Contributed by  Name  Name  Name  Name  Name  

Cambodia  Damrey   Kong -rey   Nakri   Krovanh   Sarika  

China Longwang   Yutu   Fengshen   Dujuan   Haima   

DPR Korea Kirogi   Toraji   Kalmaegi   Maemi   Meari   

Hong Kong  
China 

Kai-tak   Man -yi   Fung-won
g  

Choi-wan   Ma-on   

Japan Tembin   Usagi   Kammuri   Koppu   Tokage   

Lao PDR Bolaven   Pabuk   Phanfone   Ketsana  Nock -ten   

Macau, China  Chanchu   Wutip   Vongfong   Parma  Muifa   

Malaysia  Jelawat   Sepat  Rusa  Melor   Merbok   

Micronesia  Ewiniar   Fitow   Sinlaku   Nepartak   Nanmadol   

Philippines  Bilis   Danas  Hagupit   Lupit   Talas  

RO Korea  Kaemi   Nari   Changmi   Sudal  Noru   

Thailand  Prapiroon   Vipa   Megkhla   Nida   Kularb   

U.S.A. Maria   Francisco  Higos   Omais   Roke  

Vietnam  Saomai   Lekima   Bavi  Conson   Sonca  

Cambodia  Bopha   Krosa  Maysak   Chanthu   Nesat   

China Wukong   Haiyan   Haishen   Dianmu   Haitang   

DPR Korea Sonamu   Podul   Pongsona   Mindulle   Nalgae   

Hong Kong  
 China 

Shanshan  Lingling   Yanyan  Tingting   Banyan   

Japan Yagi  Kajiki   Kujira   Kompasu   Washi   

Lao PDR Xangsane   Faxai  Chan-hom   Namtheun   Matsa   

Macau, China  Bebinca   Vamei   Linfa   Malou   Sanvu  

Malaysia  Rumbia   Tapah  Nangka   Meranti   Mawar   

Micronesia  Soulik   Mitag   Soudelor   Rananim   Guchol   

Philippines  Cimaron   Hagibis   Imbudo   Malakas   Talim   

RO Korea Chebi   Noguri   Koni   Megi   Nabi   

Thailand  Durian   Ramasoon   Hanuman   Chaba  Khanun   

U.S.A. Utor   Chataan   Etau  Kodo   Vicente   

Vietnam  Trami   Halong   Vamco   Songda   Saola  



ÅMature typhoons are nearly 

circular in shape and are 

typically a few hundred miles in 

diameter. 

ÅTyphoon winds rotate 

cyclonically (counterclockwise 

in the Northern Hemisphere).  

ÅThe strongest winds are 

located in a typhoonôs eyewall, 

which surrounds a nearly calm 

eye at the stormôs center.  

ÅA typhoonôs eye is typically 

tens of miles in diameter.  

ÅClouds in both the eyewall and 

the spiral bands outside the 

eye wall can produce very 

heavy rain. 

    Overview of Tropical Cyclone 2  



 

       

ÅTyphoons are steered by 

larger-scale, global winds, such 

as trade wind and westerly 

wind. 

ÅA typhoon interacts with the 

ocean before landfall and with 

the land after landfall.  

ÅLand interaction generally 

causes a typhoon to decay. 

    Overview of Tropical Cyclone 3  

ÅTyphoon activity varies by season due to weather and 

climate patterns that vary on time scales of weeks to 

years to decades.  

ÅTyphoon activity may also be affected in the longer term 

by climate change. 



 

       

ÅA mature typhoon is nearly 

circular in shape.  

ÅThe winds of a typhoon are 

very light in the center of the 

storm (blue) but increase 

rapidly to a maximum 10-50 

km from the center (red) and 

then fall off slowly toward 

the outer extent of the storm 

(yellow).  

ÅThe size of a typhoonôs wind 

field is usually a few hundred 

kilometer across 

    Structure of Tropical Cyclone 1  

ÅThe area over which TC-force winds occur is greater, 

ranging as far out as almost 500km from the eye of a 

large typhoon. 



 

       

ÅOne of the largest TC ever 

measured was Typhoon Tip 

(Northwest Pacific Ocean, 

October 12, 1979), which at 

one point had a diameter of 

about 2100 km. 

ÅOne of the smallest TC ever 

measured was Cyclone 

Tracy (Darwin, Australia, 

December 24, 

    Structure of Tropical Cyclone 2  

  1974), which had a wind field of only 100 km across at 

landfall. 

 

ÅA mature typhoon can be broken down into three main 

parts: the eye, eyewall, and outer region. 



 

       

ÅStrong surface winds move 

inward towards the center of the 

storm and encircle a column of 

relatively calm air.  

ÅThis nearly cloud-free area of 

light winds is called the eye of a 

typhoon and is generally 20-50 

km in diameter. 

    Structure of Tropical Cyclone 3  

ÅFrom the ground, looking up through the eye, skies may 

be so clear that you might see stars at night or the sun 

during the day.  

ÅSurrounding the eye is a violent, stormy eyewall, formed 

as inward-moving, warm air turns upward into the storm  

ÅUsually, the strongest winds and heaviest precipitation 

are found in this area 



ÅIn the tropics, where typhoon form, easterly winds called 

the trade winds steer a typhoon towards the west 

ÅThe clockwise rotation (in the NH) of air associated with 

high-pressure systems often cause TCs to stray from 

their initially east-to-west movement and curve 

northward.  

    Movement of Typhoon 1  

ÅOne such high-pressure system, 

often referred to as North 

Pacific High (NPH) 

ÅIn addition to the steering flow 

by the environmental wind, a 

TC drifts northwestward (in NH) 

due to a process called beta 

drift, which arises because the 

strength of the Coriolis force 

increases with latitude for a 

given wind speed. 

 


