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1. Background
Geomorphology is the science that analyses how climatic, tectonic and 
biogenic processes act on the surface of  the Earth to create landforms 
and landscapes. Whilst many organizations recognize the importance 
of  geomorphic processes and landforms in their work, there is no single 
centralised resource on the geomorphology of  Britain. Some useful sources 
exist but these tend to be thematic (e.g. BRITICE), spatially restricted (e.g. 
GeoEast) or broad-brush (e.g. National Character Areas).

The aim of  this project is, for the first time, to provide the interested 
professional, researcher and the general public with access to information, 
data and knowledge on the geomorphology of  the British landscape.
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Information will be accessible through an interactive web mapping application 
built using both open data (e.g. Ordnance Survey Open Data Gazetteer) and 
open source technologies (e.g. OpenLayers). The web application links to 
bibliographic details of  academic research and reports enabling users to locate 
relevant research work for locations of  interest. The web mapping application 
will be useful for the interpretation of  landscape and acquiring the necessary 
knowledge for assessing environmental impacts, environmental change, 
environmental hazards and associated risks, and for a wider understanding of  
the physical environment.
The official web site for this project is available at www.landscapebritain.org.
uk.

2. Database
To carry out the project three main components were developed: a database, a 
database front-end and a web mapping application. The database was designed 
for the storage and visualization of  bibliographic references covering 
the geomorphology of  the British landscape. Figure 1 shows the Entity-
Relationship model which highlights the database structure and relationships 
between tables. The model is divided into 6 groups.

 

 

FIGURE 1
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1. ‘Bibliography’ (red) contains the ‘Article’ table to store information about 
each reference. The abstract is stored in a separate table with a full-text search 
index; this will allow users to search for bibliographic records querying the 
abstracts with single words or phrases. Reference sources are classified as one 
of  five types values: book, journal, dissertation, book chapter and unpublished 
report.

2. ‘Multimedia’ (yellow) stores images and static maps associated with the 
references that are visualized with the web mapping application.

3. ‘Spatial’ (green) holds information about the location of  bibliographic 
records. The ‘Location’ table stores one or more polygonal outlines for each 
reference as a bounding box; this simplifies the database entry and increases 
the speed of  database searches.

TABLE 1
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Additional reference location information can be stored using the ’NCA’ and 
‘Place’ tables. The ‘NCA’ table stores the 159 areas that subdivide England 
into areas of  similar landscape character [6]. The ‘Place’ table stores the 
Ordnance Survey Open Data Gazetteer [10] at 1:50,000 scale which contains 
about 260,000 points. The two tables are used to assign a main NCA and place 
to each reference, additional NCAs and places can be queried by carrying out 
a polygon-to-polygon or a point-to-polygon intersection using the reference 
bounding boxes.

4.  ‘Level’ (orange) contains three tables storing geomorphological terms used 
to classify a reference. A ‘Level1’ classification allows a reference to be assigned 
to one of  the following nine categories: environment/landform, processes, 
impact, material, timescale or period, attribute within system, hazards, 
technique, and management. A ‘Level2’ classification allows refinement of  the 
‘Level1’ classification (Table 1) and for some ‘Level2’ terms there are additional 
‘Level3’ terms (Table 2).
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TABLE 2

5.  INSPIRE (blue) contains the tables ‘NaturalGeomorphologicFeatureType’ 
and ‘AnthropogenicGeomorphologicFeatureType’ which hold a classification 
system based on the draft INSPIRE data specification on geology D2.8.II.4_
v2.0.1. [4]. They are linked to the ‘Level2’ and ‘Level3’ tables allowing a 
relationship between our classification and the INSPIRE classification.

6. ‘Geographical features’ (yellow) contains several tables that incorporate 
additional boundary data such as natural reserves, National Trust properties 
and Sites of  Special Scientific Interest (SSSI). These geometries allow 
additional spatial queries when using the web mapping application.

After the design phase, a PostgreSQL server with PostGIS extension database 
software was chosen to implement the database schema. This was chosen after 
comparing MySQL and PostgreSQL for interoperability with GIS desktop 
software and web mapping libraries, spatial functions, general functions and 
usability [1] [2] [11].
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MySQL is considered easier to administer, more popular and cheaper to 
maintain however it lacks many functions required to manage complex 
databases with spatial data. With the release of  new versions of  PostgreSQL, 
the complexity of  administration has been reduced such that it is comparable 
with MySQL [5]. One of  the primary concerns in the use of  MySQL is that 
required database functions are available in two different storage engines 
(MyISAM and InnoDB) whilst PostgreSQL uses only one engine. MySQL 
has limited spatial functions and does not support common operations such 
as buffering, moreover the performance of  spatial operations can be better 
in PostgreSQL [13]. Both databases can output spatial data in text and 
binary formats but PostgreSQL can also output formats useful for mapping 
applications: KML, SVG, GML, GeoJson and GeoHash. Both databases have 
tools to optimize queries but MySQL does not consider the entire database 
structure, only the single query. PostgreSQL supports other useful functions 
such as stored procedures in different languages (e.g. Python) and connection 
to the R statistical processing environment [12].
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3. Database front-end
Application development included an administrative “front-end” to ease 
database management, with a particular focus upon bibliographic reference 
creation, editing and deletion (Figure 2).The client application is built using 
the ExtJs4.1 Javascript framework [3] and the OpenLayers 2.11 API [8], both 
available under an open source licence. The server code to communicate with 
the PostgreSQL database uses the PHP language. The Smarty PHP Template 
engine is used to generate the GeoJson file for map visualization [7].

 

The front-end allows the insertion of  all the data necessary to define a 
bibliographic reference: it is possible to upload images and maps, insert an 
abstract and create the reference bounding boxes using an interactive map 

FIGURE 2
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FIGURE 4

FIGURE 3

(Figure 3).
In addition, the bulk-upload of  references from Endnote (using the XML file 
format) is supported; therefore the data manager can collect a large group of  
references and abstracts and upload them as a batch job to the database.

4. Web mapping application
A fully interactive web mapping application allows users to perform both 
spatial and aspatial queries (Figure 4).
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The user can carry out spatial queries 
using the current map extent, choose 
the boundary of  features stored 
inside the database or draw a custom 
feature on the map (Figure 5).

Additional aspatial query parameters 
include the level 1-2-3 classification, 
reference attributes and an abstract 
keyword (Figure 6).

FIGURE 5 FIGURE 6

FIGURE 7

The application allows saving up to 5 
queries using the html5 localstorage 
API, for older browsers the query 
can be saved in text format (Figure 
7).
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Query results are visualized both on a map and on a grid (x§). Additional 
information such as graphs and images are visualized for each selected 
reference, moreover the user can download a custom report containing a map 
and the reference details.

 

 

At small scales, features overlap and a map becomes cluttered; features are 
therefore displayed as clusters. Clustering is possible on the client browser but 
only for a small number of  features. Clustering hundreds of  features is not 
a feasible option because the performance of  the client user interface rapidly 
degrades, for this reason at small scales data is clustered using SQL queries 
before being sent to the client.

FIGURE 8
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Future development 
includes a mobile 
version built with the 
open source Touch2 
framework and a 3D 
version built with 
the open source 
OpenWebGlobeSDK 
[9] (Figure 9). 3D 
mapping will be 
useful to allow a more 
realistic visualization 
of  landscapes and 
landforms and the 
associated references.

5. Conclusions

This project has focused upon the development of  a spatial database and 
accompanying database administration and web mapping applications for 
the provision of  reference information on the geomorphology of  the British 
landscape to professional end-users and the general public. Initial focus has 
been on the compilation of  reference information for two areas, including part 
of  the High Speed 2 (HS2) rail link between London and the West Midlands. 
Reference sources include journal articles, government reports, books and 
PhD dissertations.

The client front-end allows easy administration of  records in the underlying 
database, including the bulk import of  references from Endnote XML files. 
Additionally, a bespoke mapping tool allows the insertion and modification of  
bounding boxes together with other table attributes. A three-level classification 
system allows category “tagging”, aiding end-users in database searches. The 
web mapping application is currently under development using open source 
software and it will be completed during summer 2012.

FIGURE 9
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On completion, the project will have completed technical development and 
compiled reference information, in detail, for two sample areas. Future work 
will look to compile full reference information for the United Kingdom and 
Northern Ireland, further helping to identify gaps in knowledge and help 
direct future geomorphological research.
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