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Reasons why we are here?
 Economics
 Reduced cost of living
 Reduced taxes

 Natural Beauty
 Tropical Highlands
 Flora and Fauna

 Weather
 Adventure



Adventure

 Additional Life Experience 
 Change versus Stagnation
 Broadening versus Narrowing
 Contact with Tropical Nature
 Contact with another Culture
 Learning another Language
 Experiencing different Weather and Climate
 Learning the great lessons of life







Predicting the Weather

 Major scientific enterprise
 Many observation stations
 Lots of reliable data
 Collection over long span of time
 Complex mathematical models
 Best models can only predict a few days
 Trends are really tricky!







• Sensors (data acquisition)
Air Temperature
Wind Speed
Solar Radiation
Relative Humidity
Wind Direction
Barometric Pressure
Rainfall

• Data Logger (data storage)
• Transmission to Computer (wired or wireless)
• Data processing Software (analysis/interpretation)
• Communication Network (Internet)
• Web Site Server (public access to the data)





Stations Reporting Temperature





AWOS
Automated Weather Observation Station



 ETESA – Empresa de Transmisión Eléctrica, S.A.
meterological stations
 95 conventional – attended daily
 43 onsite information
 13 automatic with satillite transmission

 daily data 11 Stations (Clima Datos Diarios)
 Airports – Aviation
 David
 Tocumen

 Private Stations (online)
 Palmira 
 Portrerillos





Monitoring Boquete Weather
Air Temperature
Wind Speed
Solar Radiation
Relative Humidity
Wind Direction
Barometric Pressure
Rainfall



WeatherHawk Station
Rain Gauge







Sea Stations

October 2009



Sea Stations







October 4, 1957

Sputnik 1

184.3 lb









Satellite Uses



Geostationary satellites constantly monitor the 
Western Hemisphere from around 22,240 miles 
above the Earth, and polar-orbiting satellites 
circle the Earth and provide global information 
from 540 miles above the Earth.





GOES 8 13 April 1994 (4,640 lb)





GOES 12  launched 23 July 2001 (5,020 lb)













Inter-Tropical Convergence Zone

ITCZ



MODIS 2001 MODIS 2002

Moderate Resolution Imaging Spectroradiometer



Best Map of the World



Monthly Satellite Images







“Rain is grace; 
rain is the sky condescending to the earth; 

without rain, there would be no life.” 
-

- John Updike -



Raindrops





Basic Elements of Weather and Climate

 The relative position of the sun
 Air temperature
 Sea temperature
 Air humidity
 Clouds
 Precipitation
 Air pressure
 Winds. 

Weather (the day-by-day realities of our atmosphere), the 
seasons and climate (the overall trends and patterns of weather 
over the course of the years) are always the result of a complex 
dynamic interaction of factors that include:



Basic causes of our weather
 Location 

 Small land between seas
 Near Equator

 ITCZ (Inter-Tropical Convergence Zone)
 Winds and Terrain
 Thunderstorms
 Struggle between Pacific and Caribbean Systems
 Tropical Storms around us



Basic causes of Boquete Rain
 Thunderstorms

 Convection over the Pacific
 Development of Cumulonimbus Clouds
 Movement of clouds inland 
 Orographic lifting

 Caribbean Spillover
 Debris Moisture(Bajareque)

 Effects of Larger Systems
 Caribbean Storms
 Pacific Storms
 South America Systems

 Effects of ENSO





Monthly Global Precipitation









Thunderstorms







Orographic Lifting
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Cumulative Tracks of all Tropical Cyclones 
during 1985-2005











Hurricane Martha
Only  recorded Hurricane to make Landfall in Panama

Southernmost Tropical Cyclone landfall in the Atlantic Basin























2.4 inches of rain at Palmira



Hurricane Prediction



Predicting Rain
Weather models are not good at predicting rain. 
Particularly in hilly terrain, this can lead to great damage 
arising from late warnings of floods, or even none at all.

Science Daily (June 6, 2007)



El Niño





Some Basics

The Earth is warmer around the Equator!



Monthly Global Temperatures



Ocean Currents

Pacific Ocean – largest ocean – 64.1 million square miles – 30% of Earth
Atlantic Ocean – second largest ocean – 41.1 million square miles – 22% of Earth

Indian Ocean – third largest ocean – 26.5 square miles - 20% of Earth



Sea Surface Temperatures



Warm Air and Moisture Rises



Air Movement - Winds



Air Movement - Winds



Southern Oscillation
(El Niño)

"By the Southern Oscillation 
is implied the tendency of 
pressure at stations in the 
Pacific ... to increase, while 
pressure in the region of the 
Indian Ocean ... decreases.“

1924

Sir Gilbert Thomas Walker 
1868-1958





Normal Conditions



ENSO
El Niño-Southern Oscillation

The ENSO cycle refers to the coherent and 
sometimes very strong year-to-year variations in 
sea-surface temperatures, convective rainfall, 
surface air pressure, and atmospheric circulation 
that occur across the equatorial Pacific Ocean. 

El Niño and La Niña represent 
opposite extremes in the ENSO cycle.



El Niño Conditions



La Niña Conditions





SOI
Southern Oscillation Index



ENSO Climate Effects



El Niño Regional Impacts

December - February

June - August



La Niña Regional Impacts

December - February

June - August



ENSO Tropical Cyclone Impact 

Northern Atlantic
Substantial reduction in cyclone numbers and system intensity 







U.S. Impact when moderate to strong 

Winter

Winter



Current Conditions
El Niño-Southern Oscillation

Update 21 October 2010
Summary

Weak La Niña conditions emerged in mid-June 2010, increased 
to moderate strength by mid-July, and have been at moderate to 
strong levels since mid-August. For the October-December 
season currently in progress, there is an approximately 99% 
probability for continuing La Niña conditions, and a 1% 
probability for returning to neutral ENSO conditions. 
Probabilities for La Niña conditions continue at 95% or more 
through the December-February season of 2010/11, and do not 
drop to below 50% until the April-June season.



Predicted U.S.
La Niña Effects

2010





El Niño Regional Impacts

Normal

Dry
Warm



La Niña Regional Impacts

Normal

Cool
Wet



La Niña Regional Impacts

December - February

June - August





Precipitation Anomaly Aug – Oct 2010
(1979-2000 Basline)



Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec

2007 0.00 0.00 1.46 11.65 30.35 13.86 10.08 24.17 21.58 35.47 9.69 5.08

2008 0.16 0.74 1.14 3.58 40.94 12.97 31.02 39.88 31.34 35.31 21.22 3.23

2009 0.00 2.24 7.09 2.01 14.85 24.06 14.20 13.73 11.65 38.54 13.46 6.03

2010 1.68 4.96 3.52 16.23 20.87 31.50 17.00 38.09 46.00 20.23 11.24
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Rainfall Palmira Station



211.04

11.24



Monthly Climatological Precipitation 
925 hPa Wind Vector







Adapting and Enjoying

As a rule man is a fool, 
When it's hot he wants it cool, 
When it's cool he wants it hot, 
Always wanting what is not.





Critical Insights for Coping

The mind is occupied with only one 
thing at a time.
Emotional reactions are not directly 
caused by external events.



The mind is occupied with only one 
thing at a time.



Distraction Hypothesis

If you busy your mind with an 
enjoyable activity it is improbable 
that you will at the same time be 
discontent.





Distraction Hypothesis



Useful Distraction Activities
Working 
 Giving - Volunteering
 Exercising
 Hobbying (creating)
 Playing – games, sports, children
 Reading
 Learning
Music – performing or listening
Movies
 Television
 Socializing
 Eating
 Shopping
 Traveling
 Vacationing
 Resting – Sleeping
Meditating
 Anything else that occupies your time and mind



Emotional reactions are not 
directly caused by external events.



ABC Model
Emotions are caused by what we 

tell ourselves and believe not by 
events per se.

You can change your emotions and 
mood by examining your thinking, 
challenging irrational thoughts and 
learning to think differently.



ABC Model

A

B

C

Activating Event

Emotional Response 



ABC Model

A

B

C

Rainy Weather

Gloom & Blues



ABC Model

A

B

C

Activating Event

Emotional Response

Thoughts & Beliefs



ABC Model

A

B

C

Rainy Weather

Gloom & Blues

“Will this ever stop?”
“This is horrible.”

“I can’t stand another drop!”



Different Thoughts Different Reaction



ABC Model

A

B

C

Rainy Weather

Equanimity

“This is inconvenient.”
“It won’t last forever!”

“This is an opportunity to ….”
“I’m glad I’m not living in the Chocó.”



Lloró a town situated 
in Chocó, Colombia, is 
probably the place with the 
largest measured rainfall in 
the world, averaging 
13,300 mm (520 in) per year.

“It could be worse!”



Rational Thoughts & Beliefs about Weather

 The weather is what it is and you cannot change it.  
 You can however protect yourself from the weather.
 You can learn more about it and appreciate it.
 The weather changes frequently and is not forever.
 There any many climates in the world.
 If you can’t adjust to the climate you are in try finding 

another.

You can change yourself
but you can’t change the weather!



The weather is what it is and you cannot change it.  You can however 
protect yourself from it.

You are what you are and cannot change that but with deliberate 
effort you can change what you think and believe.  

You can learn to be aware of yourself and protect yourself from your 
thoughts and with hard work even change them but you cannot get 
away from yourself.

You can distract yourself by engaging in a variety of activities that keep 
your mind focused on other things.

Wherever you go there you are and there is weather!



Everywhere you go
You always take the weather with you
Everywhere you go
You always take the weather with you



For every problem under the Sun,
there is a solution or there is none.

If there is one find it.
If there is none,
never mind it!

God grant me the serenity
to accept the things I cannot change;

courage to change the things I can;
and wisdom to know the difference.

Serenity Prayer

Secular Version





The weather will change 
before you do!



Whether the weather be fine, 
Or whether the weather be not, 
Whether the weather be cold, 
Or whether the weather be hot, 
We'll whether the weather 
Whatever the weather 
Whether we like it or not.

Aleksandra Lachut



 Introduction 
Predicting the Weather
Measuring & Monitoring Weather

 Rain
 Causes
 ENSO – El Niño Southern Oscillation
 Boquete rain

 Coping
 Distraction Hypothesis
 ABC Model





Weather is a great metaphor for life - sometimes it's good, 
sometimes it's bad, and there's nothing much you can do 

about it but carry an umbrella. 
- Terri Guillemets -



Raindrops Keep Falling on My Head
Hal David

Raindrops keep fallin' on my head
And just like the guy whose feet are too big for his bed
Nothin' seems to fit
Those raindrops are fallin' on my head, they keep fallin'

So I just did me some talkin' to the sun
And I said I didn't like the way he got things done
Sleepin' on the job
Those raindrops are fallin' on my head, they keep fallin'

But there's one thing I know
The blues they send to meet me won't defeat me
It won't be long till happiness steps up to greet me



Raindrops keep fallin' on my head
But that doesn't mean my eyes will soon be turnin' red
Cryin's not for me
'Cause I'm never gonna stop the rain by complainin'
Because I'm free
Nothin's worryin' me

It won't be long till happiness steps up to greet me

Raindrops keep fallin' on my head
But that doesn't mean my eyes will soon be turnin' red
Cryin's not for me
'Cause I'm never gonna stop the rain by complainin'
Because I'm free
Nothin's worryin' me



And when it rains on your parade, look up rather than down. 
Without the rain, there would be no rainbow.  

- Gilbert K. Chesterton -





December 7, 1972
Apollo 17
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