FInding Spatial Barriers by Monmonier’s Algorithm
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Introduction Map B low-low
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We used a map containing 150 micro-region polygons as $papeesen-

The vast majority of explorative spatial methods Is basedmioothing tative units of the SMR data. The map was stored in a Post®IS.ta

techniques. The underlying assumption is continuity oftiap@rocesses
and phenomena, I.e. that variables are changing contihumuspace and
time. In some cases in spatial epidemiology the assumpfidiscontinuity Monmonier's algorithm
seems to be more realistic. E.g. the range of vector-boseade depends Monmonier oronosed a "maximal difference” method to buitdbarrier
on the niche of the vector that may not be continuous. Geoigalfeatures d'p POS i . _ upa S
like lakes, rivers, or different types of vegetation (e.goeest) may also etween a Jacen_t areas. Lomputing steps: | |

act as barriers in relation to certain diseases. Genefierdifces also can 1. calculate the differencesX;) between values belonging to areasu(d

build up barriers between neighboring areas (Manni, 2084hese cases,  J) having a common borderJ;; = | X; — X}|);
seeking for barriers Is a more adequate method to exploteaspatterns 2. choose the border with maximal differenteg;;
than methods assuming smooth continuous changes. ldantinof barr- 3 from bhoth end of the border selected in step 2, follow the geining) Map 3.Cluster map

ers between neighboring areas may help to generate hypsthr®tiology
of the disease and may be used in planning of disease cotmatdges. We
propose Monmonier’'s maximum difference barrier seekinghioe (Mon-
monier, 1973) as a technigue to determine borders betweghbuging ar-
eas. To our best knowledge, no application of this methoghiaeaniology

has been published up to now. We regard this method as a cparttef the - - - L P . .
widely used smoothing techniques. Finding barriers cam ltsconsidered 4. stop if a certain stopping criterion is satisfied (in owe&af the difference é E

border with the largest differenc

Results

. . . . SN IS less than the median of differences);
as a special approach to cluster analysis. If barriers amedfadentification . . .
of the underlying phenomenon can help in eradication oresréen mea- 5. after stopping go back to step 2, choose the border withdbend highest

sures. Using the method within a longitudinal study, a feruestion may difference and repeat steps 3 and 4.
be whether barriers are permanent or how they change infiman exam-  To stop the barrier building process more methods are adaeptin
ple demonstrating the advantages of the proposed methodresent the  Manni’'s Barrier software, the process goes up to a pre-specified number of '},s‘;)
analysis of standardized mortality ratios at micro-redrel in Hungary  barriers. In our case we built up barriers for every highedtéhce 0;; > 6)
(Klinger, 2003). borders.
Software
Materials and methods S |
For barrier finding we used the language and environment (R Develop- Map 4.Barrier map
Standardized Mortality Ratios (SMR) ment Core Team, 2003) together wiRbstgreSQL-PostGISpatial database
server. For visualization besid® the Quantum GlSandMapServewere | |
The SMR data was classified into seven categories. The wategary is1  used. Discussion
and the best is 7. s . 6 _ _ _ | | |
= We think that beside the widely used spatial explorativenhoas like the
- choropleth, isopleth or cluster mapping the barrier detearon may also
m 5 be useful for the analysis of spatial patterns of healthiedldata. In a fur-
= ther study the method should be refined with respect to thgostg rule as
= g \ well as with respect to the choice of line If several distan@es equal.
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