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Lightning and Its Detection
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% % Thunder

Characterized by flashes of lightning and rumbles of thunder
Thunderstorms occur mainly in spring and summer.

On average, thunderstorms are reported on 5 to & days each month
from April to September
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Formation of clouds
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solar heating

Uplifting of humid air
Air will be cooled and
the moisture in the air

will condense to form
cloud
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Classification of Clouds
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Cumulus clouds
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Very common in summer, forming at about 1000-3000 feet (i.e.
300-1000 metres)

Base is usually flat, but they can have towering tops.

Very bright under direct sunlight, but relatively dark elsewhere
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Formation of cumulonimbus clouds
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Cumulus

Further uplifting of HE

humid air

Unstable atmosphere
Active southwest
monsoon, trough ,

strong solar heating ‘ ‘ ‘
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Formation of cumulommbus clouds
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Formation of lightning
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Formation of lightning
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Water droplets in the cloud continue to grow in size. As the cloud
extends further upward, ice crystals may form because of low

temperature there
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Formation of lightning
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» Because it is very turbulent inside a cumulonimbus cloud, the water
droplets and ice crystals in it will break up and become electrically

charged.
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Formation of lightning
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Formation of lightning
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Formation of lightning
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Generation of rumbles of thunder
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Generates a large amount of heat (30000 °C)
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A very rapid expansion of the local air

}

A E LT &

a2 =

Resulting in rumbles of thunder
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Types of lightning

1. Z % P T Cloud to Ground lightning




AR 8%

D I Hona KONG OBSERVATORY

S
Types of lightning

2. Z B PE(CC)
Cloud to Cloud lightning (CC)
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Types of lightning

3. ERIZEFAE
Cloud to Air lightning
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Simple method to estlmate dlstance from the thunderstorm
B3 R = 340419

BERE(H) = F Bt PP T B2 F)dk x 340
(B3 =>EHYL22)

o OEPIRNEM = EORAVERRERTT - BIRIVEH R340 KAV ERE R -
«  —{EEEREE F1000KAY A - (EPIESR AR RINEEZIPDLE - ERKBEA TEEIE
(10002K[RLAFEFD 3405K )

« light at a speed of around 300,000,000 meters per second travels much faster
than sound which moves at 340 meters per second.

« If one is 1,000 meters away from the thunderstorm, he/she would see the flash
almost instantly after lightning occurs, while the thunder arrives only after
about 3 seconds (1,000 meters divided by 340 meters per second)
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Sound of Thunder
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Rumble of thunder:
* From different distances of lightning.
+ Sounds may bounce off the lower hanging clouds, nearby hills or building.
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Thunder of a distant lightning
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As sound wave bends upward generally in the atmosphere, so we
cannot hear the sound of distant thunder ( > 20 km )
Sound travels faster in warm air than in cool air
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Move charges will be accumulated
on a curved surface than a flat plain
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The man does not stand within the region of lightning
attraction of the pole. Therefore, there is still a chance
for him to get struck
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h\ 7 Lightning rod

+ —

\

~___ LIGHTNING I
ROD
Il
- N
Wire
_ N B
Il
N
Ground Rod |
SEE— |

s (AT EE 3 - ZAR5 (2 T &
{re i R L e 25 ek 2 TR IRV 2B faf S HE0R — B B Y 2B Ay

Attract nearby lightning and lead the electric current into the earth
Streams of positive ions flow out from the spikes reducing the induced charge on
the roof and cancelling out some of the charge on the cloud
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Distribution of lightning sensor stations of the
lightning location network
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Detection of ligl
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Apart from light and sound, lightning also generates a strong electromagnetic field
will generate a very large electromagnetic flux radiating outwards at the speed of
light

confirm the occurrence of lightning through the detection of this electromagnetic
Flux



AeQ mxxn

F}ﬁ ? j’if > Y Hone Kong OBSERVATORY

Location of lightning
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« As the sensors are at different locations, the electromagnetic waves from the
same lightning stroke reach the sensors in different times and directions,

thereby allowing the originating location of the lightning to be computed by the
system
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Detection of lightning
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1. Electromagnetic waves
2. Light
3. Sound
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Detection of lightning

1. Electromagnetic waves
2. Light
3. Sound
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A simple experiment for making lightning
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1. Charge an inflated balloon by rubbing it quickly across
a piece of wool about 10 times

2. Holding the charged balloon near, but not touching, a
paper clip as in the diagram

3 Works best in a dark room

4 Spark of light is a type of electromagnetic radiation
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Demonstration of producing radio waves during the discharge of lightning
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http://www.youtube.com/watch?v=-iaDs2L.SaR0
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Lightning Location Information service
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« The Observatory provides lightning location information service to the public
thrrough various channels. Users can access instant lightning information
anywhere, anytime.
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Lightning Location Information webpage
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Location-specific Lightning Alert Service
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The lightning alert service is most useful to outdoor workers or people engaging in outdoor
activities. The service could help determine the proximity of
lightning from the place of their outdoor activity.
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Location-specific Lightning Alert Service webpage
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Location-specific Lightning Alert Service
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Location-specific Lightning Alert Service
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Location-specific Lightning Alert Service
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Detection of Thunderstorms
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Location Information system
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Isolated thunderstorms
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Widespread thunderstorms
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Relationship between hghtmng and thunder
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Dry thunderstorm and “Bolt from the blue”
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Squalls associated with thunderstorms
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squall
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HKIA Lightning Warning Service

HENE%E' Pl BHEFIE
Red Lightning
Warning
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When RED lightning warning is issued

= All services and activities at
the ground surface will stop

= Boarding and baggage claim
will be delayed/lengthened.
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Airport Thunderstorm and Lightning Alerting system (ATLAS)

Airport Thunderstorm and Lightning Alerting System (ATLAS)

HKO ATLAS status : RED ’

DatesTime:
8 Jun 2007 0930 HKT

Control:

BHOREeA00
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Point to note

Stay indoor » Do not stand on hill tops or
near any highly conductive objects. Keep
away from trees or masts which are likely to
be struck by lightning.

Managers of outdoor sports facilities,
playgrounds or lifeguards at swimming
pools should be vigilant about changes of
the state of sky and give appropriate
instructions to users of the facilities.

Do not swim or engage in other water
sports. Leave the water and seek shelter.

Avoid using telephone or other plugged-in
electrical appliances.

Do not handle inflammable materials in
open containers.

Since lightning current is conducted away
through the ground, you should not lie
down especially when the ground is wet.
Instead you should crouch down to
minimise the area in contact between you
and the ground.

Alert to intense gusts, People on small boats
on the open sea should watch out for the
approach of squalls .
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Thunderstorm Warning

Definitions of the warning

Give short-term (within one to two
hours) notice of the likelihood of
thunderstorms affecting any part
of Hong Kong.

Thunderstorm warnings are issued
irrespective of whether
thunderstorms are widespread or
isolated.

For isolated thunderstorms, the
warning issued by the Observatory

will indicate the regions that will
be affected

When thunderstorms are
widespread or the areas being
affected vary, it will be mentioned
in the thunderstorm warning that
Hong Kong will be affected by
thunderstorms without specific
reference to individual regions. °

If thunderstorms are expected to
persist or affect other parts of the
territory, the warning will be
extended.
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