
 

TROPICAL CYCLONE 101!

FOUNDING PARTNERS 

PLATINUM DONORS 



§  An average of 20 tropical cyclones enter 
the Philippine Area of Responsibility 
(PAR). 
 !

§  Only 10 cross or affect the country.!

*Based from PAGASA’s 1948-2010 mean.!
!



Tropical Cyclone (TC) 
 -  an intense circulating weather system over 

tropical seas and oceans, and is characterized by 
low atmospheric pressure, strong winds and heavy 
rains. 

 
Winds around a TC rotate Counter-clockwise in the 
Northern Hemisphere and Clockwise in the Southern 
Hemisphere.  









Conditions for a Tropical Cyclone to form:!

1. Warm sea surface temperature (sst) of at least 26.5°C with a 
depth of 150 ft and high moisture present in the air. The heat 
from the sea is the main energy source for TCs."

2. Presence of ITCZ."

3. Existence of LPA or Tropical Disturbance."

4. Weak vertical wind shear or light winds in the upper troposphere."







SEASONAL MIGRATION OF THE INTER-TROPICAL CONVERGENCE ZONE (ITCZ)"
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Monthly frequency of T.C. entering the PAR and crossing the 
Philippines Period: 1948-2010!



Three LPAs within the ITCZ "

Ondoy!

Active ITCZ dominates most of WestPac!

18W!Pre-Pepeng!

Pre-Quedan!
Manila!



Conditions for a Tropical Cyclone to weaken 
and dissipate: 
 
!TCs weaken and die when:"
"
1.  They travel over cooler sea surface temperatures or enter 

an environment of cool dry air."

2.  They move over a large land mass."

3.  They travel across an environment of strong vertical wind 
shear."



""

Energy of a Tropical Cyclone"

•  In an average afternoon thunderstorm, the energy 
released amounts to about 20-kiloton atomic bombs."

•  A small typhoon carrying winds of 120 kph has an 
energy almost equivalent to exploding 500,000 atomic 
bombs per day or about 6 atomic bombs per second."



""

•  TCs tend to move under the influence of the Trade Winds  
known technically as “Steering Flows” that originate from 
Strong High Pressure Areas that surround the TC, and “carry it 
along” like “a cork floating in the river stream.”"

•  In the Philippine Sea, TCs tend to move on a general west-
northwest (WNW) direction with an average speed of 19-20 
kph."

Movement and Speed of Tropical Cyclones"



1.  Passage of an Eastward propagating Frontal System along 
the sub-tropics which pulls a TC poleward."

"
2.  Interaction between two or more TCs within its periphery 

(Binary Interaction aka. Fujiwhara Effect).!

3.  Interaction with Land (esp. with mountainous terrain)."

Other factors that influence the movement of TCs:!







Binary interaction between Pepeng and Quedan:  

Pepeng!

18W!

H!
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Pepeng!
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1,600 km. from each other!



Quedan!

Pepeng!

H!

1,400 km. from 
each other!

Direct Cyclone Interaction!
(aka. Fujiwhara Effect) begins!

Dry air from !
China weakens!

Pepeng!



Quedan!

Pepeng! H!



Quedan!

Pepeng!
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H!

Pre-Nepartak!



Nepartak!
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Classification of Tropical Cyclones:!

•  TROPICAL DEPRESSION (TD)!

"
 

Maximum Sustained 
W i n d s  R a n g e :"

 45 to 61 kph.!
!
!
 
 
TC Wilma shown here as TD."



•  TROPICAL STORM (TS)!

"
"

Maximum Sustained 
W i n d s  R a n g e :"

62 to 117 kph!
!
 
"
Haiyan (Yolanda) shown here 
as a developing TS."



•  TYPHOON (TY)!

"
"

Maximum Sustained 
W i n d s  R a n g e :"

118 to 219 kph!
 
"
"
"
"
Rammasun (Glenda) as a 
185-kph Typhoon."



•  SUPER TYPHOON (STY)!

"
"

Maximum Sustained 
W i n d s  R a n g e :"
220 kph or more!
 
"
"
"
Haiyan (Yolanda) as a Super 
Typhoon, 24 hours before it 
made landfall."



BASYANG (Conson) becoming a 120 kph TYPHOON"

Metro Manila!

Naga City!

Eye forming!!





EIR SATELLITE IMAGERY OF RAMASSUN (GLENDA) !



VISIBLE SATELLITE IMAGERY OF HAIYAN (YOLANDA)!



Summary of Tropical Cyclone Classification"





Inner Rainbands 
(62-117 kph) 

EyeWall 
(>118 kph) 

EYE 

Outer Rainbands 
(<62 kph) 

Parts of Typhoon"



1. OUTER RAINBANDS 
!

-  Severe Thunderstorms, Light to Moderate On and Off Rainfall 
with winds not exceeding 62 kph occurring occasionally."

"

2. INNER RAINBANDS!
!

-  Moderate to Heavy Rainfall with increasing winds of 63 to 117 
kph occurring frequently."

"
"

3. EYEWALL!
!

-  Heavy to Extreme Rainfall with violent winds of greater than 118 
kph occurring intermittently or continuously."

"
 
"
"

"

Associated weather in each part:!



4. THE “EYE” 
!

-  The calm part of a Typhoon, with sometimes light winds of up to 
20 kph."

"
-  Lowest Atmospheric Pressure."

-  The Sky may be Cloudy or Clear."

-  Average “eye” diameter is about 30 km across. "



Typhoon’s Size!

•  Vertical Extent:  a typhoon’s vertical size can reach a 
height of 40,000 to 50,000 feet above sea level."

•  Horizontal Extent:  a typhoon’s horizontal size can reach 
a maximum of 1,500 km in diameter and a minimum of 
150 km. Avg size is about 600 km."

Examples:  largest ever recorded STY TIP (Oct 1979) – 2,200 km                                                
"in diameter. Smallest was TC TRACY in Australia – 100 km."



Horizontal view of a Typhoon"







Typhoon’s Radar View (Loop)"



Aircraft Reconnaissance:"





Typhoon Hazards"

v   STORM SURGE – are ocean waves being 
pushed towards the shore by the force of the 
winds and the intense low pressure of the 
storm.  "

A Super Typhoon can generate storm surge of 
a height of more than 20 feet (6 meters). "









Storm Surge at Shallow Coastline or Beach-Front Areas"





Storm Surge at Steep Coastline"





A fast-moving, strong typhoon like Haiyan 
(Yolanda) which moved 28 to 42 kph can 
generate a sudden and devastating (Tsunami-like 
waves) storm surge called as 1 "
"

1 http://www.usno.navy.mil/NOOC/nmfc-ph/RSS/jtwc/atcr/2013atcr.pdf"



    
 



Storm Surge Damage"





Aftermath of Hurricane Ike in Galveston, Texas"



v  STRONG / HIGH WINDS – Typhoons with winds 
of more than 185 km/hr are considered 
catastrophic, capable of destroying even 
concrete homes or buildings if exposed.  !



Location of Highest 
Wind Speed (320 kph @ 
Virac)!

STY REMING (DURIAN) prepares to make landfall...11 AM Nov 30, 2006!











Intense rainfall of past notable typhoons were located mostly on the 
southern portion of the “Eyewall” particularly during the months of 
October thru December – with 24-hour rainfall amount of more than 
300 mm. "

v  EXTREME RAINFALL / FLOODING – Intense rainfall can 
result in all kinds of flooding and can be devastating especially 
if brought about by a Super Typhoon, when an affected 
location is within the typhoon’s most intense rain clouds. The 
most number of deaths during a tropical cyclone event are 
attributed to this type of hazard."



Location of 
Reming’s Intense 
Rainfall  along the 
southern Eyewall. 

STY REMING (DURIAN) prepares to make landfall...11 AM Nov 30, 2006!



Heaviest Rain of 
REMING 



DAY 03 (Sep 25):   The day before the flood…"

2:00 PM Satellite Pic 

TS ‘KETSANA’ (ONDOY)!

Low Level Wind Inflow 

2:00 PM Satellite Pic 

Rainfall rates of 
greater than  

40 mm/hr (1.6 in/hr) 



DAY 04 (Sep 26):  ONDOY makes landfall"

The mid-level rain clouds with 
overshooting tops that started 
the extreme rainfall across NCR   

+ 

8:30 AM  

Metro Manila  
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9:00 AM  

Metro Manila  
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9:30 AM  

Metro Manila  
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10:00 AM  

Metro Manila  
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11:00 AM  

Metro Manila  
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12:00 PM  Metro Manila  
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1:00 PM  
Metro Manila  
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2:00 PM  Metro Manila  
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3:00 PM  
Metro Manila  
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4:00 PM  
Metro Manila  



+ 

5:00 PM  Metro Manila  





v Eyewall Mesovortices – these are also known as 
“miniswirls” or micro tornadoes found within the 
eyewall of an intense typhoon. These small twisters 
can reach winds of more than the existing horizontal 
wind speeds of the typhoon."

Example: If existing typhoon wind speeds are 240 kph over a 
specific location, Mesovortices can double it to 440-600 kph – 
capable of uprooting trees and carrying weak houses a few 
meters off the ground."





Hurricane Jeanne"
"

Extreme local wind damage"
tied to intense convective 

element in eyewall 
mesovortex."



v   Lahars/Mudflows or Landslides – these 
hazards are common along steep slopes and 
low-lying areas of active volcanoes and 
mountains.  "

Intense Typhoons can release more than 20 billion 
cubic tons of rain within its circulation, capable of 
sweeping off lahars or muds."



Buys Ballot’s Law (Wind Shifting)!

This law was first formulated in 1857 by the Dutch meteorologist, 
Buys Ballot, and bears his name."

"

§  a law describing the relationship of the horizontal 
wind direction in the atmosphere to the pressure 
distribution."

   "



If one stands facing the wind in the Northern Hemisphere, the storm 
(low pressure system) will always be to the right. In the Southern 
Hemisphere, if one stands facing the wind, the storm will always be to 
the left."



Wind Shifting Counter Clockwise (BACKING)…"



Wind Shifting Clockwise (VEERING)…"



Lull or Calm Conditions – DIRECT HIT"



Typhoon Tracking!

•  To track a typhoon, one must have a 
Tracking Chart to plot its location and to 
know when and where it is going to strike."



Step 1: Download & Print a Tracking Chart"



Step 2: Learn How To Use the Tracking Chart"

LONGITUDE!

LATITUDE!



Step 3: Locate the Coordinates of the Storm"

•  In locating the coordinates of a typhoon, one must grab the 
latest bulletin from any weather agencies where 
coordinates are available."

•  You can get it through the radio, TV, & internet thru the 
various typhoon sites, like: www.weather.com.ph, 
www.pagasa.dost.gov.ph, www.typhoon2000.ph "



Step 4: Plot the Storm 
14.3 N Lat  123.6 E Lon"

123! 124!

14!

15!
123.5!

14.5!



Frequency of TCs in the Philippines!

1. NORTHERN LUZON:  32% (Very Frequent)"

2. BATANES GROUP:  25% (Very Frequent)"

3. SOUTHERN BICOL, MINDORO, MASBATE, NORTHERN 
PANAY, SAMAR & NORTHERN LEYTE: 19% (Frequent) "

4. CENTRAL LUZON, NORTHERN BICOL, SOUTHERN 
TAGALOG PROVINCES & NCR:  16% (Frequent)"

5. PALAWAN, SOUTHERN PANAY, NEGROS, CEBU, BOHOL, 
NORTHERN MINDANAO & SOUTHERN LEYTE:  7% (Less 
Frequent)"

6. CENTRAL & SOUTHERN MINDANAO:  1% (Rare)"



Tracks of Tropical Cyclones in the!
Western North Pacific!
Period: (1948-2010)"

North	   Pacific	   (WNP)	   during	   the	   period	   1948-‐2010	   (1641	   TC,	   1154	   or	   70%	   entered	   or	  
formed	  in	  the	  Philippine	  Area	  of	  Responsibly	  (PAR)	  (Data	  used:	  JMA	  Data	  set).	  



Tropical	  Cyclone	  Frequency	  
using	  1°x1°	  (1948-‐2010)"



Tropical Cyclone 
Names!

RSMC Tokyo Typhoon Center 
will assign name from this list to 
tropical cyclones in Western 
North Pacific and South China 
Sea of tropical storm strength or 
above."



PAGASA Tropical 
Cyclones Names !
"
PAGASA re t i res the 
names of s ign ificant 
tropical cyclones, when 
they have caused at least 
₱1 billion in damage and/
or have caused at least 
300 deaths."



PAGASA auxiliary list 
of Tropical Cyclone 
names."



""

Tropical Cyclone Tracks 
(1998-2015)"

Source of Info: NASA/JAXA/EORC Tropical Cyclone Database!
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Thank you very much. 


