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Dark Skies Down Under
And what keeps astronomers awake at night

(apart from astronomy)





A trilogy in four parts...

• Our vantage point on the Universe…

• Safeguarding radio-quiet skies

• Protecting optical observatories

• Just when we thought everything was under control
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Our vantage point on the Universe…

• Latitude advantage - important objects

• Longitude advantage - fills the southern gap

• Stable atmospheric conditions

• Dark skies

• The most radio-quiet site on Earth

Dark Skies 

Down Under



Observatories protected by legislation

Home

Dark Skies 

Down Under

https://www.arc.gov.au/


From the venerable 

Parkes antenna 

(Murriyang) in the 

east…
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Australia’s investment 

in radio astronomy 

spans the continent…

Wiradjuri Country
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The daytime sky needs protection from radio-

frequency interference



…to the CSIRO Murchison Radio-astronomy Observatory in the west

Inyarrimanha Ilgari Bundara = sharing sky and stars
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Wajarri Yamatji Country

Home of the future low-frequency component of 

the international Square Kilometre Array



The new telescope will have 131,072 ‘Christmas Tree’ antennas when 

it is completed in 2028…
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The site is legislated to be ‘radio silent’ with unprecedented 

levels of protection out to 260 km.
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• Murchison Radioastronomy Observatory (MRO) grounds (120 km2)

Full/self-control;  standards for RFI from observatory equipment

• Boolardy Pastoral Station within which MRO is located (3467 km2)

CSIRO held and operated – controls and alternatives

• Mineral Resource Management Area (70 km radius) – WA State Gov’t

Controls for non-licensed radiators (purposeful and incidental)

• Section 19 – Western Australia State Government

Embargo on new mines in the region

• ACMA Frequency Band Plan – July 2011 – Commonwealth Government

Radioastronomy is primary within 70 km; consultation within 150 km

• Class licence conditions – devices within 70 km cannot cause interference

• RALI MS 32 – September 2007, rev Dec 2014 - Commonwealth Gov’t

Protection levels at distances up to 260 km (based on frequency)
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In detail…
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Gamilaraay country

In optical/infrared astronomy, the 3.9-m 

Anglo-Australian Telescope (1974) at Siding 

Spring Observatory is is still producing 

world-class science, which perfectly 

complements radioastronomy
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by the Commonwealth.

Dark skies protected by 

NSW State Legislation out 

to 200 km
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Why do astronomers need dark skies..?

• Success with NSW legislation protecting Siding Spring Observatory

2016, revised 2024. Four separate legal instruments for the four local 

government areas involved

• Revised Australian lighting standards, 2016-2025 

• Success with Warrumbungle Dark Sky Park, first southern hemisphere 

DSI (formerly IDA) Dark Sky Park, 2016

• There are now six DSI Dark Sky Places in Australia

• Further work ongoing with the Australasian Dark Sky Alliance

Dark Skies 

Down Under



The Australian Government’s Strategic Partnership with 

ESO, the European Southern Observatory, 2017-2027

Giving Australian astronomers access to the world’s finest southern 
hemisphere optical/IR telescopes on the finest southern hemisphere site 

in northern Chile, including the four 8.2-metre telescopes of the VLT
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But dark skies are not enough for today’s astronomers…

The VLT: Antu, Kueyen, Melipal, Yepun in the Mapuche language



Australia’s optical/infrared astronomers want full membership of ESO to 

allow participation in the 39.3-m Extremely Large Telescope (ELT), now 

under construction in northern Chile with expected completion in 2028
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(But membership is 

very expensive…) 



E
S
O

 G
. V

e
c
c
h
ia

The ELT is half-finished, 

but its pristine skies are 

already under threat 

from a nearby proposed 

green hydrogen plant…



The end of astronomy?

5
h
 a

fte
r la

u
n
c
h
 (M

a
rc

o
 L

a
n
g
b
ro

e
k
, L

e
id

e
n
, th

e
 N

e
th

e
rla

n
d
s)

Dark Skies 

Down Under



7075 Starlink satellites

13:00 AEDST

17 Mar 2025
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Australian astronomers share the 

global challenge of interference 

from satellite constellations

It affects all sky-watching, whether 

it’s for First Nations traditions or 

astronomical observation…

Constellation stats at 17 Mar 2025:

Planned constellations 22

Planned satellites 560,127

Launched satellites Starlink 7998

Launched satellites all constellations 8044  

The new challenge…

And no amount of legislation from 

terrestrial interference will 

protect ground-based astronomy



G
a
ry

 M
e
a
d
e
r; "N

ig
h
t S

k
y
 W

ith
 T

h
e
 N

a
k
e
d
 E

y
e
" b

y
 B

o
b
 K

in
g

Radio signals 

night & day

Why are satellites bright?
They shine by reflected sunlight, but are 

continuously bright in the ‘radio sky’ 
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Total active satellites 

at 17 Mar 2025: 11,219
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Driving the push towards mega-constellations…

- Readiness with which filings can be lodged with 

the International Telecommunications Union, the 

only international body regulating launches but with 

zero regulations around orbital congestion

-It’s then up to the national regulators to assess the 

filings, e.g. NASA, FAA, FCC etc. in the USA. 

ACMA and the Australian Space Agency here.



The industry itself is concerned about the collision risks associated with very 

large satellite numbers - ‘a space sustainability crisis’

It’s possible that future generations will be more efficient ⇒ fewer spacecraft
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A realistic assessment…
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• Both for astronomy and the cultural attributes of the night sky, it’s 

important to reduce satellite brightness below naked-eye visibility.

• SpaceX has worked hard on this with mixed success for Starlink spacecraft.

• OneWeb satellites orbit at 1200 km and are below naked eye visibility

• But Qianfan satellites are much brighter with no mitigation foreseen

• Bluebird (ATM) is a threat, and possible D2M services are a complete unknown
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But they will all be visible in optical 

astronomers’ telescopes during twilight 
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Radio-astronomy is at higher risk…
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Not only because of its crowded 

spectrum… 



COPUOS STSC in 2022 & 2023 D&QS 

at COPUOS STSC in

What are astronomers doing?R
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.

IAU Centre for the Protection of the Dark & Quiet Sky from 

Satellite Constellation Interference inaugurated 1 April 2022



What do astronomers want 

from the space industry?

—
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Astronomy will not be the same in the era of 

megaconstellations, but will continue to flourish

Dark and quiet locations remain vitally important to us all.

Thanks everyone!

Fred Watson is supplied by Dark Sky Traveller and Macquarie University

(Along with the Space Nuts podcast and fredwatson.com.au)
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