
First-generation webmapping
The first webmapping services to gain prominence in

the UK were those offered by Streetmap.co.uk and
Multimap.com. These are still the most popular mapping
sites with the general consumer.

In essence, these ‘first-generation’ sites reproduce
paper mapping on-screen, using the very simplest web
browser technology. Even today, Streetmap.co.uk uses
very little technology introduced after the Netscape 2
browser, ten years ago.

Typing a placename or postcode into either site will
bring up a page of mapping centred on that page. To move
around the map, or view a different scale, you click a
navigation or scale control: this loads a whole new page
with the desired map. This method of control is simple, but
slow.

By using familiar map imagery – such as the
Ordnance Survey’s ‘Landranger’ 1:50,000 range, Collins
Bartholomew’s road atlas products, and various street
plans – these sites instantly appealed to people who had
previously only used traditional paper maps.

Their business models were also strong enough to
survive the dot-com crash: essentially, they balance
advertising revenue (all map pages are liberally festooned
with banner ads) against the licence fees charged by the
map suppliers. Multimap.com has also generated
significant revenues from business services – selling its
webmapping expertise to other sites. A well-known
example of this is its ‘store locator’ service for High Street
chains.

Of the two principal UK sites, Streetmap.co.uk offers
the simpler user experience, whereas Multimap.com is

considerably more refined and includes some extra
features (such as superimposed icons). Ordnance Survey
has a similar site, Get-a-Map, which benefits from the OS
brand name and the most individual graphic design of the
three. As befits “the best mapped country in the world”,
Britain’s first-generation mapping websites are arguably a
cut above the equivalents in other countries – notably the
US Mapquest, owned by Internet behemoth AOL but with
maps that look remarkably crude to those brought up on
OS paper mapping.

Second-generation webmapping
Nonetheless, a market-leader in 2000 could not

naturally expect to retain its position five years later.
Personal computing is a fast-moving industry, and web
technology, perhaps, the fastest-moving part of it.

Even for those applications (such as word
processing) where people’s demands have not changed
significantly, today’s versions offer much more ‘polish’
than those of ten years ago – compare, for example,
Microsoft Word 2003 with a version from the mid–1990s.
Expectations rise, and like any other application,
webmapping sites cannot afford to fall behind.

The first site to significantly break away from the
first-generation user experience was Map24.com. Map24
uses Sun’s Java technology, a whole computing platform
which can run within the confines of your browser
window. This gives the webmap developer much more
flexibility than was offered by the simple HTML used by
first-generation sites, which – in its original incarnation –
could do little more than display static images and text.

With this flexibility, Map24 became the first site to
present a truly web-only experience, rather than simply
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reproducing paper maps. When you navigate around
Europe on Map24, the map literally does zoom in, with the
scale gradually increasing as you zoom from an all-Europe
map to a close-up of your local area. Panning around the
map no longer requires a new page for every single new
view: instead, the map is redrawn seamlessly as you move.

This impressive, all-European site nonetheless has
failed to gain much headway in Britain. This can partly be
attributed to unfamiliar cartography. There are some
stability and installation issues with the Java platform, and
Map24’s own user interface is not as simple as it could be.
But the main reason the site has not caught on widely is
that the brand is not familiar to UK consumers.

That was never going to be a problem for another
second-generation mapping site: Google Maps
(maps.google.co.uk).

In the web business, Google is the archetypal 800lb
gorilla – a roughly equivalent position to that held by
Microsoft in the desktop market. Any start-up web
company seeking to compete on Google’s turf would be
lucky to win funding from even the bravest venture
capitalist. Most computer industry observers, however,
believe that Google’s dominance has been achieved by the
quality of its product – not just by its marketing muscle
and business savvy. Any Google mapping product would
be met with high expectations. For the most part, Google
Maps has fulfilled them.

For the consumer, Google’s webmaps have three
main distinguishing features. The first is their convincing
integration with search data and (as with some other
mapping sites) a motorists’ route-planner; this is outside
the scope of this article. The second is their class-leading
ease-of-use. And the third is their cartography – perhaps
best described as “GIS with a human face”.

Ease-of-use is achieved through an uncluttered
screen layout, as it is with many other Google sites. The
user can move around the map simply by holding down the
mouse button and dragging: new sections of the map are
loaded when needed, without having to reload the entire
page. A simple zoom control enables the user to switch
between different scales, though the single-click ‘recentre
and zoom’ action popularised by Multimap is sorely
missed.

The maps themselves are drawn by Google, based on
mapping data sourced from such suppliers as Navteq and
Tele-Atlas. Clearly, they are maps generated by a GIS with
minimal human intervention: if nothing else, this was
forced by the vast reach of the mapping (a US launch of
Google Maps was followed swiftly by the UK site, and
more countries are being added).

But that said, Google’s designers have achieved a
much more attractive result than that shown in previous
GIS-derived webmaps such as Mapquest’s. Stateside
webmappers have even bestowed the word ‘cartography’
on Google Maps – though cartographers may have a
different opinion. By producing its own maps, Google has
avoided the patchwork quilt of styles that characterised

first-generation sites, where you might switch from an OS
map at one scale to a Bartholomew at another.

The maps, however, are defined by the restrictions of
the GIS data and by the rules that Google has applied to it
to create maps. The style is clearly tilted more to street
mapping than countryside leisure: there is no option to
choose between a street atlas and something more akin to
OS Explorer/Harveys, though the addition of aerial
photography has ameliorated this slightly. There are also a
few questionable artistic decisions, such as the rounded
line caps which can give the illusion of street intersections
where none exist.

For the technically inclined, there are two further
reasons to commend Google Maps. One is the innovative
way in which it stretches standard web browsers to achieve
such a seamless, easy-to-use user experience. No Java
plugin is required: instead, the site uses the standard-issue
JavaScript language (unrelated, despite the similar name).
In effect, when you use Google Maps, a small program is
running in your web browser, sending requests to Google’s
servers for the mapping you request, and changing the
display accordingly. The success of Google Maps has
popularised this principle (which programmers call
‘AJAX’) for all sorts of websites.

Google Maps have also endeared themselves to web
developers by allowing connections from other sites. These
are not just simple links (‘Click here to see where we are’):
rather, Google actually allows you to use its maps as
backdrops for your own location information. If you had
created a website listing (say) the locations of historic
buildings at risk throughout Britain, an hour’s programming
would enable you to add Google’s maps to your own site,
with clickable pins in the map to show each building. (This
aspect, nicknamed ‘Google Maps mash-ups’, was further
explored in other talks at the SoC Summer School.)

And yet… although Google Maps are now the
webmaps of choice for the technologically literate,
anecdotal evidence suggests that casual users, in the UK at
least, are proving slower to migrate from the first-
generation sites.

Building a second-generation webmap
Waterscape.com was launched as British Waterways’

leisure website in June 2003. I worked as its editor from
just before site launch until September 2005.

The first version of the site was built by a London-
based IT consultancy using industry-standard content
management software, plus ESRI’s market-leading
ArcIMS software to supply the webmapping. But in the
time-honoured way of public sector IT projects, there was
significant ‘disconnect’ between the software, the site
design, the subject matter – Britain’s canals and rivers –
and, not least, the mapping. Though the maps had been
specified by an immensely talented team with a track
record of great waterway cartography, the disconnect with
the web technology meant that good intentions failed to
translate into a winning site.
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The ESRI software was expensive to purchase and
costly to run, requiring a separate server from the main
website. Significantly, this meant that a promised tie-up
between the map pages and the rest of the site didn’t
happen. Our waterside pubs and recommended walks
never appeared on the maps, which were (badly-scaled)
Ordnance Survey basemaps with an added blue line to
show navigable waterways.

Similar disenchantment with the rest of the site
resulted in a decision in late 2004 to scrap the software
used in the original build. It would be replaced by a system
designed and built entirely in-house.

We took the decision that the new site would have
geography at its heart – every single attraction, every
waterway, and every facility would be mapped. But more
than this, the site had to be enjoyable to use… – something
that would encourage and inspire users to visit their local
waterway. We couldn’t persuade people to discover their
local canal if it took half an hour to find it on the website,
never mind on the ground.

In short, it had to be a second-generation design.
High-quality countryside mapping – which, for UK-wide
coverage, essentially means Ordnance Survey’s 1:50,000
and 1:25,000 products – would be augmented with
highlighted waterway routes, clickable icons, locks and
bridges, and presented in an attractive, intuitive format.

The decision that transformed the project was when
we decided to use Flash to display the maps. Flash, a web
animation system developed by Macromedia, has a
slightly unfortunate reputation. Widely associated with the
phrase ‘Skip intro’, it has long provided an opportunity for
graphic designers to indulge their worst excesses at the
cost of usability.

But when used properly, it can deliver smooth,
reliable web applications quickly and cheaply. It is almost
universal (over 98% of Internet users have Flash), reliable
(as a mature technology developed by one company alone,
it is harder to crash than Java), and – unlike the JavaScript
so skilfully exploited by Google Maps’ expert coders –
will work consistently on all browsers and systems without
hours of fine-tuning. Unlike standard HTML, it can cope
with both vectors (scalable lines, such as you would draw
in Illustrator) and raster images (a collection of pixels to
form a picture, as in Photoshop). It was this that allowed us
to superimpose waterway lines, drawn as vectors, onto the
OS raster base-mapping.

Waterscape’s mapping works on the same principle
as other second-generation sites. The ‘client’ program runs
on the browser: Flash for Waterscape, JavaScript for
Google Maps, Java for Map24. This provides a series of
buttons and other controls to the user. When one is clicked,
the client sends a message to the webserver, saying what
button has been clicked. The server returns the new map
data to the client, which the client then displays on-screen.

The Waterscape maps provide the same click-and-
drag panning capability as Google Maps. Like Map24,
they offer ‘live’ zooming – when you move from one scale

to another, there is a gentle transition rather than an abrupt
redrawing. Check-boxes enable users to toggle layers such
as visitor moorings and angling information.

The new site launched, on time and to (minimal)
budget, in June 2005. The end result was comparable to
other second-generation webmaps, and a great advance
over the original site. (You can see an example at
www.waterscape.com/Oxford_Canal/map.)

The open-source difference
But in contrast to the seven-figure cost of the

original, externally-developed Waterscape site, the new
mapping system was achieved with virtually no outlay.
Only the base maps (from the Ordnance Survey and
Bartholomew) were paid-for, with a combined cost of
£5,500pa. The technology was all free.

Of course, that’s an over-simplification. We didn’t
have to buy in any third-party software, but we did have to
spend time developing the new system. (As I was
employed as ‘editor’, rather than cartographer or
developer, I actually carried out most of the work in the
evenings over a three-month period.) Nevertheless, the
total cost was a fraction of the original.

To achieve this, we used free software – programs
developed by enthusiasts for no financial reward. The
main website was built using a database called MySQL, a
webserver called Apache, and a web programming
language called PHP. The names might not mean much to
cartographers, but they are the most common of their type:
millions of developers around the world are skilled in this
combination.

The piece of software magic used to deliver the Flash
maps is called Ming (readers of a certain age will
recognise the Flash Gordon reference). Completely free,
Ming lets you develop Flash software without the
involvement of any commercial Macromedia product.
Used in conjunction with PHP and MySQL (or similar), it
can draw information from a database, so all of our
waterways and icons could instantly be superimposed on
the basemaps.

With these building blocks, we were able to create a
Google Maps-like site using just 600 lines of ActionScript
(Flash’s in-built programming language) and 300 lines of
PHP, which for a hardened programmer is very little
indeed. And there was nothing special about what we did –
these tools are available to anyone. You just need a
programmer for a few weeks, either as a volunteer for a
community project, or paid as part of a commercial
project. 

Compared with standard GIS packages, the cost
remains low, and the results impressive. The success of
this approach can be measured by the fact that one of
Britain’s very biggest websites is in discussions with
Waterscape about the possibility of using this technology.
But, to reiterate an earlier point, you don’t need to be as
big as Google or even Multimap. Such a site is within the
range of a hobbyist or small business.
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The base mapping problem
Actually, when I said “you just need a programmer

for a few weeks”, I wasn’t being completely honest.
Unless you’re creating a completely new map from
scratch, you need a base map, or at least a set of geodata to
feed into your own GIS. At the present time, in Britain,
such maps and data are only available from commercial
suppliers. This principally means the Ordnance Survey,
but other suppliers have carved out niches at particular
scales.

This is the single remaining barrier to increased
innovation in UK webmapping. Much technical
innovation on the web is now fuelled by the open source
movement, which runs purely on people’s enthusiasm and
ingenuity, rather than financial imperatives. But these ‘no-
budget’ websites cannot afford to buy mapping from
commercial providers, even at the comparatively low rates
which (say) Collins Bartholomew charges for Internet use
of their large-scale raster maps.

This is perhaps why programmers have seized on the
ability to connect their sites to Google Maps. Google is
offering free base maps, within certain confines, to web
developers. This is currently the only way to get UK base
mapping for web use without paying a lot of money.

Though this provides a quick-and-easy mapping
solution for simple websites, it has many limitations –
legal, technical and artistic. You can do little more than add
pins to Google’s own mapping. Google’s Terms of Service
rule out many possible uses. Recent discussion on the
mailing list for the Openstreetmap project has highlighted
a further drawback: any geographical data which your
users create by reference to Google’s maps (“click on the
map to tell us where you are”) is, legally, a ‘derived work’
from the original Navteq/Tele-Atlas geodata, severely
restricting future uses.

A number of community projects, principally Steve
Coast’s Openstreetmap, are beginning to create free
geodata – data which could be used to create this much-
needed free base map. GPS tracklogs can be combined
with large-scale satellite imagery, traces from out-of-
copyright maps, and personal research to slowly build
national coverage. Within two or three years, such projects
are likely to have achieved a free equivalent of
Bartholomew’s 1:400,000 raster data; a gazetteer of place-
names; streetmaps of central London, Bristol, Cambridge,
and a few other cities; and the beginnings of a postcode
database. This is good news – but too far in the future.

Few would expect or want the Ordnance Survey’s
whole Mastermap database, or the entire 1:25,000
‘Explorer’ map set, to be made freely available tomorrow.
But if Britain’s reputation as the best-mapped country in
the world is to be carried through into the web age, we
need a ‘starter kit’ of basic map data to be made available
free. At the least, this should include large-scale coverage
of the whole nation, and a low-resolution postcode
database.

Third-generation webmapping
The pace of innovation on the web is such that, even

today, mapping technologies are being created which are
light-years ahead of the second-generation sites. Webmaps
are moving further away from reproductions of paper
maps, and into completely new representations of world
geography.

The best example is another Google product: Google
Earth. This combines ‘fly-throughs’ with a Digital
Elevation Model and heavy use of aerial photography to
produce a unique experience, blurring the boundaries
between webmapping and computer gaming. You can fly
around a relief map of the world, diving into Himalayan
crannies one minute, zooming in on New York city centre
the next.

Once again, Google Earth has thus far been
celebrated by the technorati but relatively little noticed by
the general public. We can, however, expect it to slowly
gain greater currency, and for its concepts and approaches
to be adopted by other webmaps.

Already, Microsoft is frantically playing catch-up
with Google with its own product, MSN Virtual Earth
(virtualearth.msn.com). ESRI has announced a software
solution (ArcGIS Explorer, www.esri.com) “for download
in 2006”; NASA, no less, has released and open-sourced a
similar program called World Wind
(worldwind.arc.nasa.gov); another open source program,
WW2D (ww2d.berlios.de), currently offers only 2D
views but can doubtless be expected to spawn a 3D version
before long. As this article was finalised, long-established
Internet portal Yahoo! stepped into the second generation
with a service using exactly the same Flash/PHP
combination as Waterscape.com (maps.yahoo.com/beta);
perhaps they, too, will launch a third-generation product.

The pace of development is dizzying given that such
real world visualisation tools were barely available to the
consumer a year ago. It remains to be seen whether
corporate-focused developers like ESRI and Microsoft,
who speak through the medium of product roadmaps and
like to devise ‘solutions’, can convincingly ape the ‘agile’
ethos of Google and the open source movement.

Meanwhile, electronic mapping techniques are
starting to find a home outside the web browser. The
impressive graphics of Google Earth have perhaps pointed
the way for the use of geographic information in computer
games – imagine car racing games or flight simulations
with a limitless playing area. Away from the desktop, the
past year has also seen an explosion in the popularity of in-
car GPS navigation systems, with maps which are updated
in real time and which are centred around the user’s real-
world location.

Location-aware mobile phones can be expected to
continue the trend – the mobile phone mapping market is
still young and undeveloped. As for updates in real time,
few webmappers have yet explored the possibilities of
animated maps. Consider, for example, how the real-time
train location information offered by the nationalrail.co.uk
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website could be combined with a base map to show trains
moving around the country. 

It would be a mistake to think that innovation in
webmapping is restricted to producing ever faster, more
colourful mapping products. One unusual aspect of the
new Waterscape mapping system is the ‘dynamic PDF’ – a
canal guidebook in PDF format, assembled and typeset on
the user’s request and to their specification. Using the
same data that was shown on the Flash webmaps, these
guides contain regularly updated navigational information,
safety advice, and listings of facilities.

Because they are produced ‘on the fly’, a lock closure
announced at 10am one day will be included in a guide
downloaded just a minute later. Reassuringly, the greatest
challenge in developing these guides was not technical but
cartographical – the old chestnut of label placement.

So where does the cartographer fit into all of this?

Without doubt, webmapping services mean that
maps are now being consulted more often than ever before
– which must be good news for cartographers. The positive
reaction to Google Maps demonstrates that well-drawn
maps are still valued, and that cartographers who can
combine an understanding of the ‘art of maps’ with the
‘science of GIS’ will become increasingly prized. Though
the methods of delivery are changing, an attractive and
accurate map is still as important as ever.
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