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1.   Location, Location, Location 
 

The location for an observation is one of 
the most important elements while 
planning an observation; the reason is a 
form of light pollution, called skyglow. 
Ideally, one is looking for a location which 
is away from artificial sources of light, 
which make the sky luminous. Skyglow 
will conceal most stars (as most stars are 
quite faint), leaving but a few tens of stars 
visible – just the brightest ones. Imagine 
how much you are missing from skyglow, 
considering there are about 4500 stars 
visible with the naked eye on a clear, dark 
night. 

 
An ideal location will be away from: cities, housing estates, motorways, street lights, 
stadiums etc. Dark sky reserves make for ideal night-time observations, but they are few 
and far between. 
 
The second factor which is important following 
skyglow, is the landscape. Ideally, we wish to 
avoid tall buildings, mountain ranges, proximity 
to tree lines etc. which could obstruct the 
visibility of celestial objects, particularly those 
that appear close to the horizon.  
 
With the exception of Solar eclipses, in Solar 
observations (for example, when observing 
sunspots), location is not important – the Sun 
rises high enough to be visible from most 
locations and we are not concerned with 
skyglow at all.  
 
Each Solar eclipse is visible from a specific region on the Earth – and that varies between 
eclipses. One needs to check in advance (and usually book a trip which may be on the 
other side of the world, or even the Arctic!). 
 
 
 
 
 
 
 
 
 

Figure  1.  Skyglow.    
Photo  by  Byrce  David  via  Flickr  (CC) 

Figure  2.    The  importance  of  landscape.    
©  wallhaven.cc 
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2.   Time and Date 
 

 
Unless one is interested in circumpolar 
celestial objects, which are always visible from 
one’s location during the night (they never rise 
and never set), one will have to plan ahead and 
determine the best time and date that a certain 
celestial object will be observable.  
 

 
 
 
First of all, the date of an observation: Not all celestial objects are visible 
throughout the year – there are Seasonal Constellations and Seasonal 
stars, i.e. celestial objects that can be seen during specific times of the 
year. As the Earth moves around the Sun, an observer looking outwards 
at different times of the year, will be able to see different parts of the 
celestial sphere. There are some constellations that can only be seen 
on specific seasons in the year (see figure 4). 

 
 

Moreover, daylight 
obstructs quite an area 
on the celestial sphere. 
For example, if the Sun 
is in the Zodiac 
constellation of 
Taurus, say around 
May, a lot of stars, like 
Aldebaran (αTau) and 
constellations right 

next to Taurus will not be visible, as the Sun appears to be right in front of them - the 
sunlight making their observation impossible. Only after the Sun has moved along the 
ecliptic, away from Taurus, will that constellation and stars close to it become visible again.  
 
A quite obvious effect of the date is the time of sunset and, also, the duration of night-
time. The seasonal changes cause the time of sunset and sunrise to shift – any non-solar 
observation will have to be performed sometime after sunset, when the astronomical 
twilight has elapsed, and the sky is dark enough for faint objects to be visible. In locations 
with great latitudes, spring and summer make for difficult dates, as it gets dark quite late 

Figure  3.  Circumpolar  stars  
Photo  Credit:  Chris  Christner  

Figure  4.  
Seasonal  

Constellations.    

Credit:  
astro.unl.edu  

Figure  5.  The  position  of  the  Sun  along  the  Ecliptic  
Credit:  Addison-‐Wesley,  Longman  
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in the evening, meaning one would have to stay up in the night to observe. In the winter 
the Sun sets quite early, but the likelihood of poor weather is higher. 
 
Another important factor with regard to the date is the phase of the Moon. The phases 
of the Moon have a period of 29.53 days. The Moon reflects sunlight, and when it is close 
to Full Moon, it causes considerable light pollution, hiding all but the brightest of stars. If 
one wishes to observe faint objects, it is best to do so at a time close to new Moon, when 
the Moon will not pollute the sky with reflected light. 
 
Moreover, the date will also determine what time the Moon rises over the Horizon. We 
may prefer observing the night sky at dates where the Moon rises quite late in the night, 
or when it sets quite early in the evening. This will reduce the effect of light pollution. If 
that cannot be avoided, we may wish to plan a time and date where the Moon will appear 
to be quite far away from our intended target. 
 
If one wishes to observe the features on the Moon itself, the best time to do so is during 
first or third quarter. To understand this, we need to consider light falling on a sphere. 
See Figure 6. 
 

On the part of the surface 
labelled B, the light rays are 
falling vertically on the surface. 
This means that there will be 
practically tiny shadows to be 
visible from the Earth, even with 
a telescope. 
 
On the parts of the surface 
labelled A, the light rays are 
falling parallel to the surface. The 
features on that part of the 
surface will cast long shadows. 

The longer the shadows, the more distinguishable the contour features are. 
 

Considering that Figure 6 is two dimensional, we need 
to apply this in 3D on the Moon. The result is shown in 
Figure 7 which shows the Moon at first quarter. 
Compare the contour details next to the terminator 
(where the rays fall parallel to the surface, casting visible 
shadows) with the lack of detail on the right-hand side 
(where the rays fall vertically, casting no shadows). The 
difference is striking. During Full Moon, we would be 
observing the lunar surface from the direction that the 
light rays are coming from, therefore the rays would fall 
pretty much vertically over most of the lunar surface, 
making the lunar contour features very hard to 
distinguish.  

A  

B  

A  

Figure  6.  Light  falling  on  a  sphere 

Figure  7.  The  Moon  at  First  Quarter  
Credit:  Jamie  Cooper  (Getty)  
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Another important aspect of time will be the altitude of 
the celestial object. We generally want to observe stars at 
a time in the night when their altitude above the horizon is 
quite high. This means that the object will be visible for a 
greater amount of time – i.e. it is not close to setting nor 
has it just risen, and it is therefore away from any potential 
landscape obstruction near the horizon.  
 
 
 
 

3.   Weather Conditions 
 
The weather can spoil a perfectly planned evening observation. It is therefore an essential 
part of planning an observation. Always look at the weather forecast before committing 
to any plans, as you may end up staring at an overcast sky. Clear skies with windy days 
can also be a problem, as atmospheric turbulence will make the stars twinkle considerably, 
making for poor observations. Twinkling is caused by refraction as the shifting, turbulent, 
atmosphere bends starlight in ever-changing directions. The Antoniadi Scale is a measure 
of the quality of seeing.  
 

 
  
  
Figure  9.  A  star  as  seen  during  calm,  clear  skies  (left)  vs.  windy,  turbulent  atmosphere  (right)  

  
4.   Equipment 

 
Planning an observation involves making sure one has the appropriate equipment to go 
observing. Apart from the obvious aids such as a telescope or binoculars, there are a 
number of things to consider, such as: 
 

•   Appropriately warm clothing (the temperature drops considerably after sunset) 
•   Food and drink (if the observation is going to last for a few hours) 
•   A red flashlight (to maintain dark adaptation – see below). 
•   Mobile devices with planetarium software (could help with identifying objects) or 

a Star Chart/Planisphere 
•   A folding chair, a notepad, a sketchpad, pencils etc. 
•   A friend or two (and a parent/guardian for safety too!) 

 
Note that for Solar Observations, special safety equipment is required, such as a pinhole 
projector, a solarscope or eclipse glasses, otherwise one may suffer permanent and 
irreparable damage to their eyesight. 
 

Figure  8.  Horizontal  Coordinates  
source:  Wikipedia  
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Figure  10.  A  Solar  Pinhole  Projector.  Credit:  Canadian  Space  Agency  

  
  

  
Figure  11.  Special  Eclipse  Glasses.  Note  these  are  NOT  3D  cinema  glasses.      

Normal  sunglasses  provide  NO  SAFETY  from  permanent  eye  injury  during  solar  eclipses.  
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5.   Tips and tricks 
 
There are a couple of tips which most amateur and professional astronomers know. 
 
Dark Adaptation:  Our eyes have the ability to adapt to conditions of low light. The eye 
allows more light in so as to detect fainter objects, and the cells on the retina can adjust 
and become more sensitive than they normally are during the day. This is a natural process 
that takes a few minutes – after that, the eye becomes much better at seeing in the dark. 
 
Bright sources of white light will cause our eyes to lose the adaptation to the dark. 
Therefore, one should avoid using mobile devices with bright screens, as well as traditional 
flashlights. The colour red is the least disruptive when it comes to dark adaptation, which 
is why most planetarium software have a function which applies a “red filter” over the 
screen of the mobile device, so as to be able to use the software without losing dark 
adaptation. Some tablets also have a “night mode”; turning that on will simply reduce eye 
strain but will not maintain dark adaptation. Moreover, using a flashlight with a red filter 
will also help preserve adaptation to the darkness. 
 
Averted Vision: One would normally expect that our eyes are most sensitive around the 
center of our field of view, but that is not the case. Our eyes are most sensitive when 
using peripheral vision – i.e. around the edges of our field of view and not in the center. 
This is probably an evolutionary safety feature of humans – so as to be able to notice 
minor movements around the edge of our field of view which could be a source of 
potential danger. Astronomers can take advantage of this feature and use averted vision. 
When one wishes to observe a particularly faint object with the naked eye, one does not 
look directly at it – rather, they direct their sight on a nearby object, thus averting their 
gaze from their real target. This will put the target on the periphery of their field of view, 
making it easier for the eye to spot. 
 
 
 

6.   Useful tools, software and websites 
 
Preparing or having a star map during an observation is invaluable, especially for beginner 
astronomers. One can use mobile devices with real-time star maps, or even an old-
fashioned budget Planisphere.  
 
www.timeanddate.com  is a wonderful website with many useful features for amateur 
astronomers.  
 
https://www.timeanddate.com/moon/phases/  for a lunar phase calendar 
 
https://www.timeanddate.com/sun/  for finding sunset, sunrise, moonrise, moonset, and 
astronomical twilight times for specific locations and dates 
 
http://stellarium.org/  Freeware planetarium software for planning observations. 
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There are others like:  
 
http://sky-map.org 
  
http://www.ap-i.net/skychart 
 
Making a planisphere from the Jordell-Bank Observatory (UK) 
http://www.jodrellbank.net/wp-content/uploads/2014/10/Make-a-planisphere.pdf 
 
Making a planisphere (for use anywhere in the world – just input your latitude)  
https://in-the-sky.org/planisphere/index.php 
 
 
 


