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Figure 6: Dynamically adjusted entry fields and selection lists

To omit zero-hit queries, the attributes ,,Jand use* and ,,cities are tightly coupled, so that the se-
lection of a type of land use reduces the list of cities and vice verse. The direction for adaptation
is determined by the attribute which is selected first. If a type of land use is selected, only the list
of cities will adapt and will not in turn lead to a adaptation of the list with the types of land use.
This avoids recursion and therefore confusion of the user.

Though a query preview is calculated behind the scenes while the query is formulated, we cho-
se to use a ,,Search’ button to let the user state that he believes his information needs will be met.
When the query is submitted, the two selection lists are hidden and the entry field for the cities is
rotated by 45°, giving room for a tabular display of the query preview. The system can be confi-
gured to automatically retrieve and display the data, as seen in figure 7.

Both entry fields now serve as a status display, which can be modified by typing in or deleting
search values or by clicking one of the labels ,land use* or ,.cities” to show the selection lists
again. For experienced users, this could be the only screen they work with, because it contains
space saving ways of entering search values, displays preview data and visualizes the query re-
sult as map at the same time.

A cell in the preview table is empty, if no data exists for the combination of land use and city.
As a default, all existing combinations (marked by a checkbox) are activated (checked) so that
they are displayed in the map. Removing a check hides the land use in the corresponding map of
the city. Deleting the land use from the status display changes the query eleminating the line from
the preview table and therefore hides the land use in all of the maps.

Working with MURBANDY is a two-step process of search (selecting types of land use and ci-
ties) and refinement (filtering the result set), which can have an arbitrary number of iterations
without switching screens. Even the analysis of the results (maps) is tightly integrated and allows
query re-formulation if additional data is needed.



324 Maximilian Stempthuber, Bernd Hermes, Luca Demicheli, Carlo Lavalle

I =laly
3,
Imags Cardral
Lo
E (.-" - i Wiy et
- L La
VAR R e ] | e e
m
=] a J LR ] et kv
[=] a
2} a -
sl | et
I - 2 :
' . o g
S Y, B
4 o
¥ ity
s e !
q:'b e, L
x L i A -
L™ k -
P L
- wE ;rr..-,
E e i
+ - L = e
- PR 7 -
- %
¥y
HE
=] Blaara
UL Cend L
Bt Wt Y 1808

Figure 7: Displaying the result of the query

6 Application of MURBANDY

Urban sprawl is a complex process that derives from distinctive geographic, demographic and
economic circumstances. The most evident effect of sprawling, which leads to extensive patterns
of peripheral and suburban development, is perhaps land use change and consumption. Natural
and cultural landscape features are highly threatened, and natural resource consumption and de-
pletion occur. Moreover cities appropriate a large amount of carrying capacity, consuming re-
sources from areas even very far away, and endangering the economic and natural equilibrium of
the planet. The understanding of urban dynamics is, therefore, one of the most complex tasks in
planning the sustainable development of large-scale economies. The complexity and variety of
the different urban components, and of the interactions amongst them, is even more pronounced
when available mapping is outdated or very poor, and where there is a general lack of standard
and comparable information on cities. The current situation asks for new technologies, tools and
expertise to better monitor and understand those composite environments. In this framework, the
uniform monitoring of the distribution, changing patterns, and growth of human settlements,
plays a very important role, and a lot of research is currently focused on the development of new
methodologies based on high-technology tools.

In 1998, under the umbrella of activities carried out by CEO, a pilot study named
MURBANDY (Monitoring Urban Dynamics) was launched. It initially aimed at providing a
measure of the extent of urban areas, as well as of their progress towards sustainability, through
the creation of land use databases for various cities. To date, such a database has been created for
twenty-five European cities that have been classified with a single land use classification scheme
in order to obtain homogeneous data. The study has now been extended to cover seven ,,me-
ga-cities* outside Europe, and other areas are under consideration. The data were derived from
satellite imagery and aerial photography, using remote sensing and GIS technologies. The data-
base is the basis for combining environmental, economic and social data, in order to better under-
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stand dynamics and characteristics of the urban growth and related structural changes, commu-
ting issues, and status of transport and energy infrastructures.

One of the advantages of this approach is the multi-temporal dimension of the resulting data
sets, which are produced for four dates over the past fifty years, thereby enabling time-series ana-
lysis. Also, the information is collected and elaborated with precisely the same methodology in
the different cities, so as to allow comparative analyses. Thus, the approach enables the analysis
of each single city as a complex urban system, and facilitates comparisons among cities, by pro-
viding comprehensive, standard and homogeneous information about the areas assessed.

The MURBANDY user interface will allow scientists to retrieve and display the data collected
within the project over the Internet. Additional modules for analysis of the data may be provided
along with project progress and user’s demands.

7 Conclusions

The user interface presented in this paper enhances dynamic queries and query previews with dy-
namic screen layout, tight coupling and visual formalisms. Some of these concepts have already
proven to be superior to alternative user interface designs. The combination of concepts in
MURBANDY has been pre-evaluated with domain experts in a heuristic user test. Tests with no-
vice users are in progress and will be reported in the presentation of the paper.
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