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The Matterhorn and Glacier from the Riffel-berg. Edward William Cooke. 18 
September 1858. Ink drawing. 18.5 x 26cm. This sketch was used for the en-
graving in John Tyndall’s Mountaineering in 1861. Longman Green 1862.
(National Maritime Museum, Greenwich, London (Creative Commons License))
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Fundamentally, expedition planning is all about gathering spatially-
linked snippets of information from all manner of sources and piecing 

it together to form a plan. Google provides an incredibly simple tool to 
achieve this very task and this article is concerned with how best to use the 
software to your advantage.

Over the last 20 years the internet has served to shrink global distances 
and permeate the borders and boundaries of the world. Many of you will 
have strong opinions on the helpful or hindering role that technology 
can play whilst on expedition, but it is impossible to ignore the incred-
ible wealth of information freely available online to assist with expedition 
planning. Thanks to an unlikely combination of Google Earth and diligent 
teams of Soviet cartographers, it is now possible to explore in detail virtu-
ally any corner of the world you choose. The following article is intended 
as an idiot’s guide to kick-starting your digital global exploration and is 
best read with a mouse in one hand and a good drink in the other. 

Google Earth cheat sheet (Windows version).



T h e  A l p i n e  J o u r n A l  2 0 1 5210 D i g i t a l  E x p E D i t i o n  p l a n n i n g 211

Which Google?
Google produces two of the best tools for exploring the world: Google 

Maps and Google Earth. Google Maps was launched in 2005 and can be 
found by visiting https://www.google.co.uk/maps. You can only access 
this location when you have an internet connection; the speed with which 
you can explore the world is limited largely by the capabilities of your web 
browser (Internet Explorer, Google Chrome, etc.). Google is continually 
updating the functionality of this website but as of 2015 it was possible to 
see satellite imagery of the entire world (click on ‘Earth’ in the bottom left) 
and pan around this in a semi-3D view (click on the ‘Tilt the view’ icon). 
Google Maps also allows you to annotate maps with markers and lines, 
and to collaborate on your custom maps with others. How to achieve this is 
beyond the scope of this article, but clicking in the search box and selecting 
‘My Maps’ will start you off.

Google Earth is altogether a different beast. First launched in 2001, it 
is a separate program downloadable from http://earth.google.com. Prior 
to 2015 there were two versions – one free and the other a paid-for ‘Pro’ 
version but both are now free so you may as well download the best one.

Using Google Earth
It is important to remember that Google Earth combines two separate 

sets of data: a digital elevation model of the earth and digital satellite 
imagery taken over a period of many years. Typically a combination of 
these gives a stunningly accurate representation of the landscape, but at 
locations of sharp changes in relief (e.g. ridges and summits – points of 

particular interest to climbers) the resolution is not fine enough to show the 
contours accurately; a quick look at Crib Goch on Snowdon, or Pinnacle 
Ridge on Sgurr nan Gillean, will demonstrate this clearly.

To navigate with greatest agility in Google Earth you should acquire a 
mouse with a middle mouse button. You can then use the left mouse button 
to spin the globe and hold down the middle mouse button to rotate the view 
in 3D. It is easy to get lost in an obscure orientation so the ‘N’ keyboard 
button is indispensable, as it will rotate the view back to north at the top. I 
also encourage you to go to Tools>Options  (or Google Earth>Preferences 
on a Mac) and on the Navigation tab select ‘Do not automatically tilt while 
zooming’. Then dive in, start zooming around the world and have a play.

The buttons on the menu at the top allow you to add markers (the ‘Add 
Placemark’ drawing pin) and draw on routes (the constellation-looking icon 
‘Add Path’). Creating a new marker or line will automatically save it into 
‘My Places’ on the left-hand side panel; there is no explicit ‘Save’ button. 
As you start marking points of interest you should create folders to save 
the items into, by right-clicking on ‘My Places’ and selecting Add>Folder. 
Double-clicking on an item in the list will zoom the view to that location. 
Of particular use is the ability to right-click on a path you have drawn and 
select ‘Show Elevation Profile’.

The other options on the top menu are fairly self-explanatory, but two 
are of particular interest to climbers. The ‘Show sunlight across the land-
scape’ icon will visualise the effect of light and shade for a given date and 
time which can be a helpful guide at unfamiliar latitudes (bearing in mind 
the caveats stated earlier about the reliability of the data). The ‘Show 
historical imagery’ option will present alternative dated satellite images of 
a location and often give some indication of how the snow cover might 
vary throughout the year.

Finally, I’d always encourage you to leave the ‘Photos’ option in the 
bottom left panel ticked. This will place tiny markers onto the map with 
geo-tagged images from the web, primarily Panoramio. It is astonishing 
how after hours of scanning around apparently unvisited ranges a whole 
host of photographs from a trekking party will suddenly appear on the map.

Sourcing digital maps
In the UK we have some of the most accurate and reliable mapping in 

the world. In fact, the entire Ordnance Survey 1:25k and 1:50k are available 
to browse for free on both Bing Maps (http://www.bing.com/maps/) and 
Streetmap (http://streetmap.co.uk/). The latter website has a relatively 
old interface but does have the advantage of maps with the horizontal and 
vertical grid lines perfectly aligned.

The Soviet Union did many things for the world (good and bad), but 
for mountaineers it was their relentless quest to map the world for which 
we are most grateful. Their maps come in a variety of scales from 1:50k 
upwards, depending upon the location, and particularly across much of 
Asia they will be the most accurate source of topological data available. 

Google Earth with Soviet map overlay.
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You can buy sets of these one country at a time from Mapstor (http://
www.mapstor.com/) but there is no need to do that, as huge numbers are 
available for free online at http://loadmap.net/. This website is arguably 
the single richest source of information for expedition planning anywhere 
online.

If you wish to make use of the maps while on expedition it can be worth-
while using a piece of GIS software such as the industry standard ArcGIS 
(http://www.arcgis.com/) or the free QGIS (http://www.qgis.org/) to 
overlay the GPS grid; however, the maps are perfectly usable without this.

Importing maps to Google Earth
The ability to annotate maps and collect points of interest makes Google 

Earth worth the small learning curve, but the real power comes when you 
are able to import other maps and overlay them. To do this, you need to 
have your map file (e.g. a GIF image file downloaded from loadmap.net) 
handy. In Google Earth, navigate to roughly where you want the map to 
be positioned and click on the ‘Add Image Overlay’ icon on the menu. Use 
‘Browse…’ to select the map file, wait a few moments and the image will 
be superimposed onto Google Earth, conforming perfectly to the contours 
beneath. The first time this happens, it seems almost magical.

To align the map (geo-reference) you have two options. Dragging the 
green lines at the edge of the map will scale the image across the world 
and typically achieves a fairly good approximation. If you are attempting 
to align a hand-drawn sketch map then this is your only real option. You 
can drag the Transparency slider (see the ‘cheat sheet’ image to locate 
that) somewhere between Clear and Opaque to help. The other option 
is to precisely define the co-ordinates of each of the corners. Right-click 
on the image and select ‘Properties’ (or for Mac users, right click on the 
overlay in ‘My Places’, then ‘Get Info’) and then in the Location tab click 
the ‘Convert to LatLonQuad’ button. Calculating the correct co-ordinates 
for an arbitrary map is hard but each download from loadmap.net comes 
with the information you need. Download and open the .map file (the 
‘OziExplorer calibration’ file – Notepad, TextEdit or Microsoft Word will 
open it) and you have the co-ordinate information near the bottom in four 
lines, which reads something like:

MMPLL,1,  72.501143,  38.333031 
MMPLL,2,  72.749242,  38.333398 
MMPLL,3,  72.748995, 38.167294 
MMPLL,4,   72.501461,  38.166945

These four points correspond in turn to the upper left, upper right, lower 
right and lower left corner in turn. In the pop-up box the order of the points 
is reversed and in Google Earth the list above refers to the labels ‘4th 
corner’, ‘3rd corner’, ‘2nd corner’ and ‘1st corner’ respectively. You will 
also find that the co-ordinates refer to the exact corners of the map and do 
not take into account the white border in the image so a little stretching and 
pulling may well be required to get the features perfectly aligned.

Sharing data with others
Google Earth can import other data sets besides image overlays. The 

common data format used to exchange geospatial information for import/
export is the KML format and there are many sources of such files. If you 
own a SPOT tracker (or other GPS logging device) they will typically enable 
you to export the information as a KML file which can then be opened in 
Google Earth. The popular climbing site UKClimbing.com also provides 

Pik Currahee in Djangart, Kyrgyzstan - the missing peak.
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It has been frequently noted that super-fit marathon runners do poorly at 
high altitude. They suffer more than most from AMS (Acute Mountain 

Sickness). This is possibly caused by being strong enough to climb high 
faster than their body will acclimatise, in contrast to unfit climbers, who 
are too weak to get themselves into trouble. 

Although I had noticed this anecdotally, and in statistically insignificant 
numbers, my occasional climbing colleague Dr Greg Attard, an emergency 
physician from Malta, said that he’d seen research papers attesting to this 
result. This observation can be expressed as follows: Athletic Prowess is 
proportional to the risk of AMS, or to express it formulaically:

AP ~ rAMS

Where AP is Athletic Prowess, ‘~’ means ‘proportional to’ and rAMS is 
‘risk of developing AMS’, and both terms are theoretically capable of being 
expressed as positive real numbers. This is Attard’s Attestation.

It will be immediately obvious that this direct relationship should be 
avoidable by the rational expedient of climbing more slowly, but this route 
to avoiding AMS seems to be difficult for the aforementioned athletes. It 
has been claimed that highly trained runners have difficulty adjusting the 
strenuously learned marathon runners’ pace to the more leisurely moun-
taineers’ pace. 

However, to quote Dr Attard on this: ‘To slow down is not rocket 
science,’ which in turn raises the question of intelligence (Intelligence 
Quotient or IQ). My good friend Mark Cremona, a water engineer also 
of Malta, notes that if it is not ‘rocket science’ to slow down, the implica-
tion is that the cohort of marathon runners attempting high mountains are 
blessed with unusually low IQ, the proof of which is that they took up 
marathon running in the first place.

This is expressed as: IQ is inversely proportional to the risk of AMS, or:

1/IQ ~ rAMS

This is Cremona’s Corollary. The Attestation and its Corollary have 
been combined into a single expression by another colleague, Robert Gatt, 
an information technologist, again from Malta, into Robert’s Rule, where 

an export of their entire crags database at http://www.ukclimbing.com/
listings/ge.kml.

The biggest challenge for most users of Google Earth is sharing sets of 
markers with other people. Sadly, there is no efficient way to automati-
cally collaborate on the same map and have changes update live on both 
individuals’ files. However, it is easy to send your information to a friend. 
Right-click on a marker (or better, a folder of markers) and select ‘Save 
Place As…’ , which lets you save a KML file. The option of a KMZ file is 
also provided. This is a compressed version of the KML file, and is best to 
use if you wish to include any imported images or map overlays, to ensure 
the imported graphics are included in the file you share. 

A word of warning
Over time you will come to realise that Google Earth is a very simple 

program, but you must remember that the data should not be taken as 
gospel and in some cases it can be very wrong. Where data points for the 
relief model are missing or are incorrectly positioned, entire mountains 
which are plainly visible in the satellite photography can disappear in the 
3D view. One good example is Pik Currahee in the Djangart region of 
Kyrgyzstan (shown on page 212). Looking down the valley in Google 
Earth will show the glacier rising to a gentle col on the ridgeline. In reality, 
the col is topped with a 600m face leading to a 5000m summit. Having 
tried and failed to climb it in 2013, I can assure you it is very much real.

All of the links and tips discussed in this article can be accessed from the resources 
on this page: http://www.67hours.co.uk/mountaineering/mapping. 


