
To omit ze ro-hit que ries, the at tri bu tes „land use“ and „ci ties“ are tight ly cou pled, so that the se -
lec ti on of a type of land use re du ces the list of ci ties and vice ver se. The di rec ti on for ad ap ta ti on
is de ter min ed by the at tri bu te which is se lec ted first. If a type of land use is se lec ted, only the list
of ci ties will adapt and will not in turn lead to a adap ta ti on of the list with the ty pes of land use.
This avoids re cur si on and the re fo re con fu si on of the user.

Though a que ry pre view is cal cu la ted be hind the sce nes whi le the que ry is for mu la ted, we cho -
se to use a „Se arch“ but ton to let the user sta te that he be lie ves his in for ma ti on needs will be met.
When the que ry is sub mit ted, the two se lec ti on lists are hid den and the en try field for the ci ties is
ro ta ted by 45°, gi ving room for a ta bu lar dis play of the que ry pre view. The sys tem can be con fi -
gu red to au to ma ti cal ly re trie ve and dis play the data, as seen in fi gu re 7.

Both en try fields now ser ve as a sta tus dis play, which can be mo di fied by ty ping in or de le t ing
se arch va lu es or by clic king one of the la bels „land use“ or „ci ties“ to show the se lec ti on lists
again. For ex pe rien ced users, this could be the only screen they work with, be cau se it con tains
spa ce sa ving ways of en te ring se arch va lu es, dis plays pre view data and vi sua li zes the que ry re -
sult as map at the same time.

A cell in the pre view tab le is emp ty, if no data exists for the com bi na ti on of land use and city.
As a de fault, all exi sting com bi na tions (mar ked by a check box) are ac ti vat ed (che cked) so that
they are dis play ed in the map. Re mo ving a check hi des the land use in the cor re spon ding map of
the city. De le ting the land use from the sta tus dis play chan ges the que ry ele mi na ting the line from 
the pre view tab le and the re fo re hi des the land use in all of the maps.

Wor king with MURBANDY is a two-step pro cess of se arch (se lec ting ty pes of land use and ci -
t ies) and re fi ne ment (fil te ring the re sult set), which can have an ar bi tra ry num ber of ite ra tions
wit hout swit ching screens. Even the ana ly sis of the re sults (maps) is tight ly in te gra ted and al lows 
que ry re-formulation if ad di tio nal data is nee ded.
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Fi gu re 6: Dy na mi cal ly ad jus ted en try fields and se lec ti on lists



6 Application of MURBANDY
Ur ban sprawl is a com plex pro cess that de ri ves from dis tincti ve geo gra phic, de mo gra phic and
eco no mic cir cums tan ces. The most evi dent ef fect of spraw ling, which le ads to ex ten si ve pat terns 
of pe ri phe ral and sub ur ban de ve lop ment, is per haps land use chan ge and con sump ti on. Na tu ral
and cul tu ral land sca pe fea tu res are highly threa te ned, and na tu ral re sour ce con sump ti on and de -
ple ti on oc cur. Mo reo ver ci ties ap pro pria te a lar ge amount of car ry ing ca pa ci ty, con su ming re -
sour ces from are as even very far away, and en dan ge ring the eco no mic and na tu ral equi lib ri um of
the pla net. The un der stan ding of ur ban dy na mics is, the re fo re, one of the most com plex tasks in
plan ning the sus tai na ble de ve lop ment of lar ge-scale eco no mies. The com ple xi ty and va rie ty of
the dif fe rent ur ban com po nents, and of the in ter ac tions amongst them, is even more pro noun ced
when avai la ble map ping is out da ted or very poor, and whe re the re is a ge ne ral lack of stan dard
and com pa ra ble in for ma ti on on ci ties. The cur rent si tua ti on asks for new tech no lo gies, tools and
ex per ti se to bet ter mo ni tor and un der stand tho se com po si te en vi ron ments. In this fra me work, the 
uni form mo ni to ring of the dis tri bu ti on, chan ging pat terns, and growth of hu man sett le ments,
plays a very im por tant role, and a lot of re search is cur rent ly fo cu sed on the de ve lop ment of new
me tho do lo gies ba sed on high-technology tools.

In 1998, un der the um brel la of ac ti vi ties car ried out by CEO, a pi lot stu dy na med
MURBANDY (Mo ni to ring Ur ban Dy na mics) was laun ched. It in iti al ly ai med at pro vi ding a
mea su re of the ex tent of ur ban are as, as well as of their pro gress to wards sus tai na bi li ty, through
the crea ti on of land use da ta ba ses for va ri ous ci ties. To date, such a da ta ba se has been crea ted for
twen ty-five Eu ro pe an ci ties that have been clas si fied with a sing le land use clas si fi ca ti on sche me
in or der to ob tain ho mo ge ne ous data. The stu dy has now been ex ten ded to co ver se ven „me -
ga-cities“ out si de Eu ro pe, and ot her are as are un der con si de ra ti on. The data were de ri ved from
sa tel li te ima ge ry and ae ri al pho to gra phy, using re mo te sen sing and GIS tech no lo gies. The da ta -
ba se is the ba sis for com bi ning en vi ron men tal, eco no mic and so ci al data, in or der to bet ter un der -
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Fi gu re 7: Dis play ing the re sult of the que ry



stand dy na mics and cha rac te ris tics of the ur ban growth and re la ted struc tu ral chan ges, com mu -
ting is su es, and sta tus of trans port and ener gy in fra struc tu res.

One of the ad van ta ges of this ap pro ach is the mul ti-temporal di men si on of the re sul ting data
sets, which are pro du ced for four da tes over the past fif ty ye ars, the re by en ab ling time-series ana -
ly sis. Also, the in for ma ti on is col lec ted and ela bo ra ted with pre ci se ly the same me tho do lo gy in
the dif fe rent ci ties, so as to al low com pa ra ti ve ana ly ses. Thus, the ap pro ach en ab les the ana ly sis
of each sing le city as a com plex ur ban sys tem, and fa ci li ta tes com pa ri sons among ci ties, by pro -
vi ding com pre hen si ve, stan dard and ho mo ge ne ous in for ma ti on about the are as as ses sed.

The MURBANDY user in ter fa ce will al low scien tists to re trie ve and dis play the data col lec ted
wit hin the pro ject over the In ter net. Ad di tio nal mo du les for ana ly sis of the data may be pro vi ded
along with pro ject pro gress and user’s de mands.

7 Conclusions
The user in ter fa ce pre sen ted in this pa per en han ces dy na mic que ries and que ry pre views with dy -
na mic screen lay out, tight coup ling and vi su al for ma lisms. Some of the se con cepts have al rea dy
pro ven to be su pe ri or to al ter na ti ve user in ter fa ce de signs. The com bi na ti on of con cepts in
MURBANDY has been pre-evaluated with do main ex perts in a heu ris tic user test. Tests with no -
vi ce users are in pro gress and will be re por ted in the pre sen ta ti on of the pa per.

References
1. Ahl berg, C.; Wil li am son, C.; Shnei der man, B. (1992). Dy na mic Que ries for In for ma ti on Ex plo ra ti on: An 

Im ple men ta ti on and Eva lua ti on. CHI’92 Con fe ren ce on Hu man Fac tors in Com pu ting Sys tems, Mon te -
rey, CA Uni ted Sta tes, 1992. pp. 619-626.

2. Anick, P.G.; Bren nan, J.D.; Flynn, R. A.; Hans sen, D.R.; Al vey, B.; Rob bins, J.M. (1990). A di rect ma -
nipula ti on in ter fa ce for boo le an in for ma ti on re trie val via na tu ral langua ge que ry. In: Pro cee dings of the
thir teenth In ter na tio nal Con fe ren ce on Re search and De ve lop ment in In for ma ti on Re trie val, Sep tem ber 5 
- 7, 1990, Brus sels, Bel gi um. pp. 135-150.

3. Doan, K.; Plai sant, C.; Shnei der man, B. (1996). Que ry pre views in net wor ked in for ma ti on sys tems. In:
Pro cee dings of the Third Fo rum on Re search and Tech no lo gy Ad van ces in Di gi tal Li bra ries, ADL ‘96,
Wa shing ton, DC, May 13-15, 1996. IEEE CS Press, 1996.

4. Eibl, M. (1999). Vi sua li sie rung im Do ku ment Re trie val. Theo re ti sche und prak ti sche Zu sam men führung
von Soft wa reer go no mie und Gra fik De sign. Dis ser ta ti on im Fach be reich für In for ma tik an der Uni ver si -
tät Ko blenz-Landau.

5. Green, S.L.; Devlin, S.J.; Can na ta, P.E.; Go mez, L.M. (1990). No Ifs, ANDs, or Ors: A stu dy of da ta ba se
querying. In: In ter na tio nal Jour nal of Man-Machine Stu dies. Vol. 32, pp. 303-326.

6. Gree ne, S.; Ta nin, E.; Plai sant, C.; Shnei der man, B.; Ol sen, L.; Ma jor, G.; Johns, S. (1999). The end of ze -
ro-hit que ries: que ry pre views for NA SA’s Glo bal Chan ge Mas ter Di rec to ry. In: In ter na tio nal Jour nal on
Di gi tal Li bra ries. Nr. 2, pp 79-90.

7. Hert zum, M.; Frøkjær, E. (1996). Browsing and que ry ing in on li ne do cu men ta ti on: a stu dy of user inter -
fa ces and the in ter ac ti on pro cess. In: ACM Trans ac tions on Com pu ter-Human In ter ac ti on. Vol. 3, No. 2,
pp. 136-161.

8. Krau se, J. (1997). Das WOB-Modell. In. Krau se, Jür gen; Wom ser-Hacker, Chris ta (1997). Va ges In for -
ma tion Re trie val und gra phi sche Be nut zungs ober flä chen: Bei spiel Werk stoff in for ma ti on. Kon stanz.
Schrif ten zur In for ma tions wis sen schaft Bd. 28, pp. 59-88.

9. La val le C., De mi che li L., Ca sals Car ras co P., Tur chi ni M.,Nie der hu ber M.,McCor mick N. (2000).
Murban dy /Mo land Tech ni cal Re port Eu ro pe an Com mis si on Eu ro re port. (In press).

10. Mi chard, A. (1982). Gra phi cal pre sen ta ti on of boo le an ex pres sions in a da ta ba se que ry langua ge.
Design no tes and er go no mic eva lua ti on. Be ha vi our & In for ma ti on Tech no lo gy. Vol. 1, No. 13, pp.
279-288.

11. Nar di, B.; Zar mer, C. (1993). Bey ond Mo dels and Me ta phors: Vi su al For ma lisms in User In ter fa ce De -
sign. In: Jour nal of Vi su al Langua ges and Com pu ting, 1993, 4, pp. 5-33.

Enhancing Dynamic Queries and Query Previews: ... 325



12. Stempf hu ber, M. (1999). Dy na mic spa ti al lay out in gra phi cal user in ter fa ces. In: Bul lin ger, Hans-Jörg;
Zieg ler, Jür gen (1999). Hu man-Computer In ter ac ti on: Com mu ni ca ti on, Coo pe ra ti on, and Ap pli ca ti on
De sign. Pro cee dings of HCI In ter na tio nal ‘99, Mu nich, Ger ma ny, Au gust 22-26, 1999. Vol. 2, pp.
137-141.

13. Stempf hu ber, M. (2001). ODIN - Ob jekt orien tier te gra fi sche Be nut zungs ober flä chen. Dis ser ta ti on im
Fach be reich für In for ma tik an der Uni ver si tät Ko blenz-Landau (to ap pe ar).

14. Wil li am son, C.; Shnei der man, B. (1992). The Dy na mic Ho me Fin der: Eva lua ting Dy na mic Que ries in a
Real-Estate In for ma ti on Ex plo ra ti on Sys tem. ACM SIGIR’92. pp. 338-346.

15. Young, D.; Shnei der man, B. (1993). A Gra phi cal Fil ter/Flow Re pre sen ta ti on of Boo le an Que ries: A
Proto type Im ple men tai on and Eva lua ti on. In: JASIS. Vol. 44, No. 6, pp. 327-339.

Adressen der Autoren

Ma xi mi li an Stempf hu ber / Bernd Her mes
In for ma tions zen trum 
So zial wis sen schaf ten (IZ)
Len néstr. 30
53113 Bonn
st@bonn.iz-soz.de 
hb@bonn.iz-soz.de

Luca De mi che li / Car lo La val le
Eu ro pe an Com mis si on
DG Joint Re search Cen tre
Spa ce Ap pli ca tions In sti tu te
Stra te gy and Sys tems for Spa ce Ap pli ca tions 
(SSSA) Unit
TP 261, Ispra (VA), I-21020, Ita ly
luca.de mi che li@jrc.it  
car lo.la val le@jrc.it

326 Ma xi mi li an Stempf hu ber, Bernd Her mes, Luca De mi che li, Car lo La val le


