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A part of the RTC-TH EmComm Program

The Rural Training Center-
Thailand Emergency 

Communications program 
is a volunteer effort to 
provide emergency
amateur radio communications for 

local community self-sufficiency and 
sustainability in times of need.
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The Rural Training Center-Thailand 
(RTC-TH)

www.neighborhoodlink.com/org/rtcth

E-mail: rtc2k5@gmail.com

is an all volunteer 
organization providing 

community-based 
environmental education 
for self-sufficiency and 
sustainability of small 

rural family farms
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MEWS adapts weather lessons 
from two existing RTC-TH programs

E-mail: rtc2k5@gmail.com 
www.neighborhoodlink.com/RTCTH_Tech/pages

Unless otherwise indicated, photos in this presentation are the exclusive property of the 
RTC-TH.  Use of RTC-TH copyrighted materials are available for private / non-commercial 

educational use without written permission if no changes are made, no fee is charged, 
and proper attribution is made to the RTC-TH. 

Commercial use of the materials is prohibited without written permission. 
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The Rural Training Center-Thailand was 
created to honor the life and memory of 
Mr. Tang Suttisan, a father, farmer and 

former custodian of Ban Na Fa 
Elementary School who appreciated and 

valued education.©  2010, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



Severe Weather Warnings

Thunderstorms often have severe turbulence, heavy rain, and 
lightning.  These are extreme hazards for flight crews.

It is vital that MEWS Observers to immediately report 
cumulonimbus clouds, thunderstorms, and lightning to warn 

air crews of possible hazardous flight conditions.

Image from the internet: educational fair use clause
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When do severe storms occur in Nan?
From North Thailand Climate Data During 54 years (1951 - 2004)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Tropical 
Cyclones - - - - 5 2 9 17 23 15 1 - 72

Thawangpha
Rainfall (mm) 11.0 12.6 29.2 108.0 206.2 202.4 244.1 302.3 175.6 80.4 22.7 5.9 1400.04

Seasons

Ave Temp

Temp Range

Ext Temp

Rainfall (mm) 1240.10

Rainy (SW Monsoon) Winter (NE Monsoon)SummerWinter

23.1°C 28.0°C 27.3°C 23.1°C

17.1-30.8°C 21.4-35.8°C 23.7-32.2°C 17.1-30.8°C

0.8°C 44.5°C 0.8°C

105.5 182.5 952.1 105.5

Tropical Cyclones associated with the SW 
monsoon season.

Convective thunderstorms associated with the 
summer season.©  2010, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.



SW Monsoon & Northern Thailand
A series of Low 

pressure cells form a 
“low pressure 
trough” over 

northern Thailand

Some tropical 
cyclones 
from the 

Andaman 
Sea flow 

toward the 
low pressure 

trough
Some tropical cyclones from the South 
China sea flow into low pressure trough

Tropical Cyclone

Photo from the Internet; educational use clause
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Summer in Northern Thailand
The high 

pressure systems 
create clear skies 

that can make 
convective 

thunderstorms.

The rains can be intense, short (1-2 hours) but 
heavy producing flash floods and landslides.

Image from the internet: educational fair use clause
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May be dangerous to survivors.  Severe weather affects 
emergency relief planning.

Severe Weather Hazards

MEWS observers should use local knowledge and judgment to provide 
relief planners any information needed for aiding survivors.

See Basic MEWS Lesson B8 to learn more about severe weather.

Severe Weather Survivors
Strong / 

Gusting Winds 
Damage to shelters; increases need for food and 
clothing for warmth.

Heavy Rain Flooding and flash flooding; closed roads; water 
damage to supplies; landslides; damage to shelters.

Low Cloud 
Base

Possible rain; overcast (gloomy) affecting flight 
operations

Lightning Personal injury and death; Electrical damage to 
equipment, vehicles, and aircraft.

Hail Personal injury; damage to shelters, vehicles, and 
aircraft.
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May be dangerous to flight crews and EmComm 
operators.  Be alert to severe weather conditions.

Severe Weather Hazards

MEWS observers should use local knowledge and judgment to provide 
flight crews with any information needed for safe flight operations.

See Basic MEWS Lesson B8 to learn more about severe weather.

Severe Weather Flight Ops EmComm Ops

Strong / Gusting 
Winds; Turbulence

Strong winds / turbulence = 
dangerous flight conditions

Danger for radio operator; Can 
damage to mast / antenna 

systems

Heavy Rain Reduced visibility;
can  flood LZ

Station flooding; water 
damage

Low Cloud 
Base

Limits flight altitude; reduces 
visibility -Not Applicable-

Lightning Electrical damage to 
aircraft

Operator danger; electrical 
damage

Hail Aircraft damage Personal injury; Station and 
mast / antenna damage
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The main  concern 
are storm clouds 

and related 
weather affecting 
helicopter flight 

operations

Severe weather 
is often 

associated with 
Cumulonimbus 

cloud 
formations.
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Heavy rains obscure vision
Most helicopters operate VFR (visual flight rules).

They must see where they are going.

View from the cockpit with 
overcast sky but no rain.

View from the cockpit 
with clouds and rain.
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How wind affects flight operations

wind
10 knots = ideal

Landing

Taking Off Helicopters tend to land and take 
off by flying into the wind.  ©  2010, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.



How wind affects flight operations

wind

5 knots = max 
tailwind; No take-off

No Taking Off

©  2010, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



How wind affects flight operations

wind

No Flying

Gust > 20 knots = 
No Flying
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How wind affects flight operations

wind
45 knots = No Flying

No Flying
©  2010, rev 2012, 
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Strong Wind Hazards

• Wind 10 Knts/18.5 km/h = OK
• Wind above 45 knts/83 km/h = No Flights
• Gusts more than 20 knts/37 km/h = No Flights
• Max tailwind 5 knts/6 km/h; more = No Take off
Report a Flight Advisory any time conditions are 
near to, at, or greater than the warning limits 

listed on the Log Form.

Helicopter flight operations are affected by winds.  
Use the guidelines on the Log Form.

©  2010, rev 2012, 
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Strong Wind Hazards
High winds can damage towers and power lines

Cell phone towers, radio and TV antennas 
can de damaged by winds
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…HAM radio operators need to be prepared to 
operate using battery power…

…and portable antenna systems

When power lines and towers go down…

Photos courtesy of E20NXT
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If you use a solar PV panel, consider that 
stormy weather means little sunshine.

Have a back up plan for charge batteries in case 
there isn’t enough sunshine.

Radio Operators Advisory

Images from the internet: educational fair use clause
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You need to know how much battery power 
you have and a plan to recharge batteries

If you are using a generator, make sure you have 
enough fuel (it may be in short supply).

Radio Operators Advisory

Images from the internet: educational fair use clause

©  2010, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



Strong winds: Radio Operator Advisory
Amateur radio operators 

should know the wind loads on 
their antenna / mast systems.  

Find an antenna  and mast 
that can withstand varying 

intensities of wind or consider 
a variety of antennas / masts 
for a range of possible wind 

conditions.

Pay attention to this when 
supporting flight operations 
near a Landing Zone (LZ).  
Winds at the LZ can reach 

intensity of a hurricane.©  2010, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



Record the Severe 
weather conditions in 

Section 4.6 on the 
form

©  2010, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.

Back of the form 
has more 

detailed notes

See Handbook Section 4.6, 
pp. 29-30



What you need to have to report severe 
weather conditions

A current MEWS Log form is your primary resource to 
report severe weather conditions.

MEWS Handbook MEWS Log 
Form

Pencil

Cloud Identification 
Chart

©  2010, rev 2012, 
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Optional Lightning Detection Devices

Report to flight crews the estimated distance and 
direction of thunderstorms to your station.  
For example, “Thunderstorm about 3 km 

Northwest of my station.”

This equipment is optional.  It can provide information about 
the distance, movement, and frequency of lightning activity.

SkyScan 
Lightning 
Detector

Strike Alert 
Lightning 
Detector

Be sure to 
have spare 
batteries for 

these 
devices.

You may want to review MEWS Lesson B8 about the “Flash / Boom” method to
estimate storm distance in case of equipment failure.

©  2010, rev 2012, 
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Report Cumulonimbus cloud development in your 
area.  Be alert to possible severe weather.

Issue Flight Advisories

MEWS observers should use local knowledge and judgment to provide 
flight crews with any information needed for safe flight operations.

• Strong or gusting winds; 
turbulence

• Heavy rain 
• Low Cloud Base Height
• Lightning
• Hail 

MEWS Weather Observers should report all hazardous flight 
conditions to air crews at the earliest possible moment.

©  2010, rev 2012, 
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May be dangerous to flight crews and EmComm 
operators.  Be alert to severe weather conditions.

Severe Weather Hazards

Use the VFR minimums listed on the MEWS 
Log form for safe flight operations. See Basic MEWS 

Lesson B8 to learn 
more about severe 

weather.

Severe Weather Flight Ops EmComm Ops
Strong / Gusting 

Winds; Turbulence
Strong winds / turbulence = 
dangerous flight conditions

Danger for radio operator; Can 
damage to mast / antenna systems

Heavy Rain Reduced visibility;
can  flood LZ

Station flooding; water 
damage

Low Cloud Base Limits flight altitude; 
reduces visibility -Not Applicable-

Lightning Electrical damage to 
aircraft

Operator danger; electrical 
damage

Hail Aircraft damage Personal injury; Station and 
mast / antenna damage

©  2010, rev 2012, 
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Warn flight crews when winds are nearing 
operating limits. Monitor wind gusts!

Severe Weather Hazards

Pay special attention to wind gust measurements.  
Use the helicopter flight operating notes about wind 

limits on the MEWS log form.

Severe Weather Flight Ops EmComm Ops
Strong / Gusting 

Winds; Turbulence
Strong winds / turbulence = 
dangerous flight conditions

Damage to mast / 
antenna systems

See Basic MEWS Lesson A2 to learn more about 
Wind Speed measurement.

• Wind 10 Knts/18.5 km/h = OK
• Wind above 45 knts/83 km/h = No Flights
• Gusts more than 20 knts/37 km/h = No Flights
• Max tailwind 5 knts/6 km/h; more = No Take off
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Report heavy rain that limits visual range or 
floods landing zones to flight crews.

Severe Weather Hazards

Know specific landmarks to judge visual range for the 
landing zone or operating position.  Refer to the helicopter 

flight operations notes on the MEWS log form.

Severe Weather Flight Ops EmComm Ops

Heavy Rain Reduces visibility; 
Can flood LZ

Station flooding;
water damage

See Basic MEWS Lesson B7 to learn more about 
visual range.

Day: Minimum 3.2 km
Night: Minimum 5 km

©  2010, rev 2012, 
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Warn flight crews when the cloud base height 
is approaching minimum operating limits.

Severe Weather Hazards

Use the Dew Point Temperature to calculate the height of 
the cloud base above the ground.  Check the helicopter 

flight operations warning notes on the log form. 

Severe Weather Flight Ops EmComm Ops

Low Cloud Base Limits flight altitude; 
reduces visibility

-Not Applicable-

See Basic MEWS Lesson A3 to review the Dew 
Point Temperature calculation for cloud base height.

Day: Minimum 160 m AGL*
Night: Minimum 500 m AGL*

* AGL = Above Ground Level (do not confuse with sea level)

©  2010, rev 2012, 
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Report lightning in the area to flight crews.
Severe Weather Hazards

Lightning can occur with thunderstorms in both summer 
and rainy seasons.

Severe Weather Flight Ops EmComm Ops

Lightning Electrical damage 
to aircraft

Operator danger; 
electrical damage

See Basic MEWS Lesson B8 to learn more about severe weather 
and EP-9 about Lightning.

• Shut down any time lightning is 9.5 km away 
or less; disconnect antenna from radio.

• Wait 30 min after hearing the last thunder 
before resuming operations
Report when you are shutting down due to lightning (or any other 

reason) and advise others of the frequency to monitor for your 
return to operation.

©  2010, rev 2012, 
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Lightning: Distance to Storm Measurement

If a lightning detector 
is not available or the 
unit malfunctions, use 
the “Flash to Boom” 

method.  Notes about 
this method are on 
the back of the Log 

form.

On the back of the MEWS Log Form is a brief note
about the “Flash to Boom” method to estimate your 

distance to a thunder storm.

©  2010, rev 2012, 
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How far can lightning strike? 
Up to 48+ km away from where the rain is falling.

• You can hear thunder up to about 9.5-
16 km away from the storm

• Lightning can strike you about 3 times 
farther than you can estimate by the 
Flash-Boom method.

©  2010, rev 2012, 
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Lightning Hazard for Radio Operators
Lightning can be lethal to radio operators and radios.

• Shut down any time lightning is 9.5 
km away; disconnect antenna from 
radio.

• Wait 30 min after hearing the last 
thunder before resuming operations

• Properly ground all your equipment.
• Use lightning arrestors at the base of 

all mast/antenna systems 
When reporting you are shutting down due to lightning, advise what 

frequency to monitor for your return to operation.

See Basic MEWS Lesson B8 to learn more about severe weather.©  2010, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



Lightning Hazards
In Nan lightning is common in some severe 
storms in the hot/dry season (Mar-Apr) and 

during the warm/wet season (May-Oct).

Lightning is often part of emergencies in Nan.  
Learn more about Landslides in Lesson EP-9.©  2010, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.



Report Hail in the area to flight crews.
Severe Weather Hazards

This may be unlikely in Nan, so there is no space 
on the MEWS log form to record this.  If hail 
occurs, attach a special note to the log and 

report it to flight crews.

Severe Weather Flight Ops EmComm Ops

Hail Aircraft damage Station and mast / 
antenna damage

See Basic MEWS Lesson B8 to learn more 
about severe weather and hail.

Hail has occurred in other parts of northern 
Thailand due to severe thunderstorms

©  2010, rev 2012, 
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Important Note
Normally MEWS observations 

are made 3 times a day.  
However, if flight operations 

are in progress, try to provide 
flight crews with weather 

updated prior to landings and 
take-offs for flight safety. 
It is vital that MEWS Observers to immediately report 

cumulonimbus clouds, thunderstorms, and lightning to warn 
air crews of possible hazardous flight conditions.©  2010, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.



If more frequent 
observations are 
done to support 

flight operations...  

…cross out the 
headings 

“Sunrise”, etc. 
and record the 

time of the 
observations in 

the space 
provided.

©  2010, rev 2012, 
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For flight operations, make and report 
observations to flight crews before 

landings and take-offs
Cross out the headings 

for Sunrise, Mid-
Afternoon, Sunset

Record the specific 
local time of your 

observations

If a HAM, print your 
call sign (or name if 

no call sign)

Weather observations to support flight operations 
are critical for safety of flight crew and LZ area.

Record the Severe 
Weather in Section 4.6

1430

HSØZHM
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You have completed the Advanced MEWS 
Lesson A5: Reporting Severe Weather

You are now ready for Advanced MEWS Lesson 
A6: Weather Forecasting

©  2010, rev 2012, 
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Questions or Comments
Refer to the MEWS 
Weather Observer 
Handbook for more 
details on any of the 

procedures in this lesson.

You may also contact us by e-mail: 
hsØzhm@gmail.com

We are always trying to improve our 
lessons.  Your comments and 
suggestions are welcomed.©  2010, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.



Free Self-Study Materials by Internet
• RTC-TH Weather Observer    

manual
• Illustrated PDF topical lessons

These materials are in English.  Volunteer 
assistance for Thai translation to is welcome and 

will be acknowledged and cited.

All of the lessons have been 
classroom and field proven.

Send e-mail to 
hsØzhm@gmail.com to request 
free training materials for non-

commercial use only.

©2010, rev  2012.   G. K. Lee 
HSØZHM  All rights reserved.



Advanced MEWS PDF Lessons
A 1: Measuring Relative Humidity and 

Heat Stress
A 2: Measuring Wind Speed and Wind 

Chill
A 3: Using Dew Point Temperature to 

Calculate Cloud Base Height 
A 4: Measuring Rainfall
A 5: Reporting Severe Weather
A 6: Weather Forecasting

©  2010, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.

Be sure to check www.neighborhoodlink.com/RTC-TH_Tech/pages
for the latest updated editions of MEWS lessons

http://www.neighborhoodlink.com/RTC-TH_Tech/pages


Advanced MEWS PDF Lessons

Six slide show lessons;
Some show how to build your own weather 

equipment©  2010, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



The EP Lesson Series

EP-1                          EP-2                         EP-3                        EP-4                

EP-5                        EP-6                            EP-7                         EP-8                

EP-9                        EP-10                        EP-11                         EP-12               
Created by G.K. Lee for the RTC-TH EmComm

Earthquakes

EP-12

Photo from the Internet; educational use clause

© 2010, G.K Lee

www.neighborhoodlink.com/RTC-TH_Tech/pages
© 2012, G.K Lee



For More Information about M.E.W.S. 

Contact
Greg, HSØZHM
MEWS Creator / Mentor 

Via Skype video 
conference call: rtc_th

Via E-mail 
hsØzhm@gmail.com
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The End

Community-based Environmental Education for
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