Event Weelk on Aviation Meteorology
Balloon forecasting

= £

2 EUMeTrai



4

Where are you from

@ EUMeTrain



Hot air balloons
General Aviation (GA)

Hot air balloons fly as a result of
a hotter air temperature inside
the envelope than outside.

Mostly in day time under VFR

In summer only a few hours after sunrise
and in the hours before sunset.

In winter time during the whole day

In most cases not more than 1 hour to
2 hours flight

2 main types of

balloons
Tethered Special
Balloons shapes

Hybrid
Balloons

Gas balloons
General Aviation (GA)

Gas balloons fly as a result of
a lifting gas in their envelopes

Fly under VFR and IFR
Can fly in day and night time

Flight duration can vary between a few
hours and several days.

World record: 160 hours and 34 minutes




Hot air balloons

500 — 18.000 m3(645 — 23220 kg/m3)
1 to >20 passengers

Two Burners
Propane Gas

For decending:
Disk-shaped flap called a parachute vent

|

2 types of balloons

@ EUMeTrain

Gas balloons

+/- 1000 m3

1- 4 passengers

Filled with Hydrogen or Helium
Valve voor decending and landing

Sand for ascending




2 types of balloons

Hot air balloons Gas balloons

Can fly only in stable weather condition Light convection

No convection, No precipitation Light termals

No thermals Wind speed limit at the ground 10 — 15kt
Wind speed limit at the ground 10 kt Can fly during night (IFR)

At 500 ft <15 kt during landing

No wind gusts
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Because of the flexible and light material of the envelope especially hot
air balloons are very sensitive for wind, wind gusts and thermals.

Therefore they only start and land within conditions where the
boundary layer is decoupled completely from the higher atmosphere.

Forecasting the moment of coupling/decoupling is of great importance
for the safety of ballooning.
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Balloon forecasting parameters: N
1. Wind

2. Moment of coupling/decoupling boundary layer
(start/end of thermals) B3
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.. Balloon forecasting parameters:
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Moment of coupling/decoupling boundary layer (start/end of thermals)¢
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Daily Cycle of Radiation and Temperature
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Stabilization of the boundary layer, rule of thumb T =T10 cm
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Observation
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Moment of coupling/decoupling boundary layer (start/end of thermals)

Longer turbulent over woods and cities (Urban Heath Island)
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Destabilization Processes

Sea breeze
Ps Ps
P2 P2
6 a.m. P, 6 p.m P,
Po A A S S A A S —— Po
Eadiational coolin? dominant over solar heating; sea
reeze removes pressure gradient.
Ps Ps
P2 a P2
9 a.m. p.m.
el = S —— S I I B I B BRI R =
C‘DC‘D F’; AAAASAAAAAINEY
: Radiative cooling induces cold thermals and
Mass mixed upwards. sinking motion. g
PE PE
P Midnight Pe
Noon - T P, g oy P,
. - — —
“uﬁuﬁuhuﬂuﬂu’“h Po T o T T N Po
Land breeze develops.
Ps EB
P2 3am 2
3 p.m. -~ M.
" — i .. P N S g Py
B-Sa—aa—aasl & & ) Po NSNS \Hﬁ Po
Inland penetration of sea breeze, Shallower land breeze - more stable at night.

@ EUMeTrain



Destabilization Processes -
- - = .L A LT T P i e H
Sea breeze i o T R e -'""':‘_":_"rh;"_:':""" HESHET PSSV E

s H .- - .
i ] L
. } i.r-[-ltll!l: - i Al Tormp = 250

MR EEE - 1 I ChET P TS LT

T, &M THANELS
Toorda MR it P o
OWER LAMD

Kelvin—Helmhagltz billows

—_——

i —— 700"

\
Sea-air ( N\, e \\__
it NG Lb >
by — 350
Head ; “:

Sca breezcl—)»-

— 100

p e 0

@ EUMeTrain



S
e
onitoring
eavy
onvection
29/05/
2018
18UTC

Destabilization Processes -
Outflow and gravity waves : -

47

19 107
20 125 @7/ zy
E Q1818 \gtv-

v} EUMeTrain

Meteosat
Convection
RGB




over shooting top
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Cloud top Storm motion .

. +—_—'_'_‘_‘—'—_‘-
Ascending frony. to-rear g,
W

B | * Radar echo boundary

Cloud base

Descending rear jnfig., e — T—New call
N\

Cold pool Y S .+ Shelf cloud
- o il S —~%—— Gust front

oid cell
Mature cell

é EUMeTrai Creative Commons revedavion.com



£

= EUMeTrai



13/08 2018
1115 LT

V:L EUMeTrai



13/08 2018
1215 LT




13/08 2018
1315 LT

v= EUMeTrai



13/08 2018
1415 LT

M~ EUMeTrai

| ~—



Vector
Substraction

Wind at
certain
pressure
level
minus
surface
wind

is the
thermal
wind in that
layer
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Figure 1.1: Diurnal cycle of potential temperature (a) and wind speed (b) as
observed on 5 May 2008 at 10 and 200 m height in the Cabauw tower.
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Destabilization Processes

Nocturnal wind maximum
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Fog and low clouds
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Monitoring
fog and low
clouds
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Monitoring 4 Night
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Physically relates to

Red IR12.0-TR10.8 Cloud optical thickness Thin clouds Thick clouds

Thick fog/water

IR10.8-IR3.9 Cloud phase Thin ice clouds )
clouds

Cloud top temperature Cold clouds ‘Warm surface

1R10.8 Land sea temperature Warm clouds

Notation: IR: infrared, number: central wavelength of the channel in micrometer.
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Ballooning in Hilly or
Mountainous areas
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evailing wind directions near hill- and mountain slopes
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Plan View
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Stronger Wihds, Wind
Shear & Turbulence

FIG 12-068B
© Jeppesen Sanderson, Inc. 1998 All Rights Reserved
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» Safe Separation from Mountain top:
» 100 ft per kt

» Example: wind at top 50 kt

» Then 5000 ft separation from top




Gasballoon races Gordon Bennett
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Hot air balloon contests

Monitoring the wind in
the lower layers
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Wind reader
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