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used pri ahly by plasma and
Z iof from the Sun and their
aCtlon with the Earth.
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D The Sun isa seethmg, b0|I|ng

i &% pall of hot gas. It contmually
| ‘ejects plasma streams and

~4 radiation. T

These em|SS|on‘*$;ew out from* _
the Sun and mteract WIth the
“planets. R E

Image from Pintrest website
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¢ " Radlatlon from the Sun con5|sts-
mamly of electromagnetlc , '
waves ranging from infrared =

(IR) to uItraonet rays (UV).

Sunlight is the most. obwous b ;t other | *
radiation is absorbed and/or reflected by the =
atmosphere.

Image from Pintrest website
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T B > 3 The solar pIasma con5|sts of
ROl e mostly protons (90%), eIectrons -
(9%) and aIpha particles (1%)

Th|s stream of charged partlcles

from the upper: nmosphere
of the Sun is called the Solar Wmﬁ"‘" ~ ~

Image from Pintrest website
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D € 2 Spots on the Sun’s surface -
. ‘ mdlcates mcreased act|V|ty
;*I\/Iore su nspots mean more
= emlssmns o

Sunspot act|V|ty follows an appx 34 year |
cycle. The period of most sunspo.""s is called the’
maxima and the least, the minima.

Image from NASA website
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. £ _‘“\ Solar wmd S hlgh energy :
PR s |on|sed partlcles and radlatlon
SORPAN s can severer damage I|vmg

855 e tissue, - & o

‘Buffeting by solar. wmds can stl,:,\_lff thes o
atmosphere from a planet by a brocess caIIed

“sputtering”.



WHAT HELPS PROTECT
THE EARTH FROM
“SPACE WEATHER"?
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The Earth has a'magnetic !
fleld resulting from the
movement of |ts I|qU|d
|ron core

The magnetm fIE|d comesf.

through the atmosphere to the

'ou N d at the
maghnetic poles '
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,,:r/,D/y _The charged partlcles of
%y the solar wind mteract :
W|th the Earth's ¢ -

magnetlc field, and a are
deflected around the :

ijijij

Earth aIthough partrcles reach'r

he atm os p he re
at the poles o
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Energetic particles spiral
- dowin'the magnetic lines
- near the magnetic poles.
Atmospheric gases are ionised
and.glow causing the Aurora.

Other plangts erJuplter also
have aliroras. € 7 ™ 853
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1. Cygen maleculas ar
phololyzed, yislding 2
qen alome (SLOW)
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| #. Ozone and cooygen akoms

| are consnuously baing
interconverted as solar LAY
breaks czana and thi
oolygaen atam raacks with
anather oxygen miolecuke
[FAST)

LIV iadh FETA AT
heabng the shrricephers

e Sun.

Image from Wikipedia website
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HOW DO WE MEASU RE
"SPACE WEATHER"?

If you can’t measure someth/ng, you can t understand /t
- H. James Harrlngton » ‘ ‘
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' LOOKING \T THE SUN

Visual observatlon of the Sun prowdes an
' mdlcatlon of the Sun S act|V|ty

Light arrives at the same tlme a‘.\ ___radlatlon
from an outburst, but before th‘e”"partlcles
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Satelllte Observatlons o=
r The Solar & Hellospherlc .
' Observatory IOHO) .
satellite studies the Sun St
internal structure, its outer atmo“i'phere and
solar wind, a stream of hlghly ionized gas.

Image from NASA website
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Terresglal Observations

' BOIVI Learmonth W.A.
Hellos‘elsmology g
- Optical telescope
~ Radio teleséope
' Radio spectrograph

Image from BOM website
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. LOQKI NG A TH E EARTH =
Earth’s Magnetic Field - Impacted by solar
' wmd and its assouated magnetlc flelds

Farth’s Atmosphere Impacte"‘y radlatlon
and solar wmd causmg |on|sat|on and other'f. ‘
changes. s
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EARTH s IVIAGNETIC FIELD

- The Solar Wind
_ - creates a magnetlc,
7K fleld thls mteracts s
“with'the Earth’s
magnetic field.
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e\ AG \ ETOIVI ETER
l A I\/Iagnetometer measures the '
ll strength of the Earth . ol
2 magnetlc flE|d m 3 dlmensmns
(X Y Z) Ca T R
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UPPER LEVEL DISCHARG ES‘_

_ Atmospherlc electrlcal
_ discharges can occur.at
| ‘_.,_"altltudes well above the

- cloud evels & are ..
[ - . influenced by space
i -~ weather.
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IONOSPHERE

km

satellite r 1000,

\ polar lights 800 -
N Gl 600

heterosphers ——at i

The Ionosphere |s
—=1 - the layer that
S mtenra cts most W|th
‘ _the sun'’s hlgh _
2yl energy radlatlon and

.
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o
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" JONOSPHERE

Ionospheric Layers

F2 Layer 300 -400 Kins

F1 Layer 200 Kins

E Layer 120 Kins

D Layer 70 Kimns

'jcan ha av “

The Ionosphere s
,.com’posed of a

d |ffe re nt :
BBicts o ciowaves
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prOgram t etect solar
" flares and other

innon<cnheriec dictiirbancec




The |onosphere can-
be proflled by |
measumg the effect%.’ :
it has ‘ rad io waves.
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Vertlcal & Obllque Sounders.

Measures of t|me
;r&eqwred for :
-5 l,-‘w_;n;al to retu rn to
“estifate high of :
ionised layers
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L Backscatt.:a r Sou nder
- mmm \\orks I|ke AN
lelque Sounder“
“but ;th esignal
es'th rough the.

- = g } .
|onosphere twice.



~ Backscatter Sounder

up Range (km}
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o '|.stance Radlo Comms.,

o Understandmg the

B lonosphere allows

f_‘global radlo b "

communication |

"W|thout relymg on
satellites.
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Over The Horlzon Radar. e
- OTHR prowdes |
4 ;_,,su rveilla nce of S
' TiAustralla 8. ot
hern coastj
- using.the
|onosphere
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WIND MAPPING

The waves on the surface of the

0130 UT 5 April 1985
SURFACE WIND FIELD > Y o R PSS e
AR 2T Z TS S S
_ ~—p L APEESISESES S S .

=22 S =25y ocean are caused by the wind.
T A 1= I/ 2EZ 7 =Ry o

5T AN 7l s 0 = A

A .\ l‘. 4"/,';4‘, \__f\ 7

# >\ By measuring movement of the

- ©= 7~ " surface of the ocean, it is possible
/7 _~%#=3  to use that information to
\ ©_ estimate the direction and speed
N - of the wind.

A JINDALEE RADAR
A, 0%+ ENCE SCIENCE AND TECHNOL OGY ORGANISATION
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OVER THE HORIZON RADAR

* HF RADAR first used
by British from 1935

* Line of Sight only

* Long distance sighals
were interference
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OVER THE HORIZON RADAR

1974 — 1978 Jindalee Stage A
1979 — 1985 Jindalee Stage B

1986 JORN Announced

1986 — 1989 Jindalee Stage C

1990 Jindalee transferred to RAAF
2002 JORN commissioned

2008 Australian OTHR exports start
2017 JORN Phase 6 upgrade

2017 Australian OTHR exports continue

Australia remains a OTHR leader
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OVER THE HORIZON RADAR

Jindalee is a Doppler Radar and is able
to detect the movement of aircraft and
ships by their Doppler shift.

The land is detectable since it is not
moving, while the waves on the
surface of the oceans move water to
and fro, allowing waves to be detected
as being different to the land.
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Thank You
For
Your Interest



