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* Setting the Frame: Why bother?
* Methodology: Data, Scenario Analysis, Fuzzy Logic
 Results: Reachability estimates in a German county

 Conclusion: Promising, but still experimental
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Setting the Frame

* Equivalent living conditions all over Germany are a state objective due to
their anchoring in the German Constitution.

* Reality naturally shows significant spatial differences between metropolitan
regions and rural areas, e.g. in the supply with medical facilities.
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Setting the Frame

* Health care is a core challenge for rural areas in Germany. But the increasing
shortage of e.qg. physicians and nurses, and the concentration of medical
services in urban areas are a sign of misallocated resources|l]

* Especially in rural peripheral areas, the disproportion between relatively
many elderly people and relatively few specialized medical facilities is

pronounced
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Setting the Frame

* Geoinformatics can make a good contribution here and has been does so
through accessibility analyses

Answering questions like: “"How far is it to the doctor? How long does it take? Are medical offices
appropriately distributed with regard to population size and structure?”
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Setting the Frame

* However, the existing inequality in Germany has been increasing. This has
many reasons. You cannot blame our profession (GIScience) for that in the
first hand, but

* There is also room for improvement in spatial analyses, supporting decisions
on medical supply facilities.
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Setting the Frame — challenges & shortcomings

* Data? Accessibility analyses are often not designed for small-scale
differentiation. The data needed for small-scale analyses are person-
specific. Studies in Germany often avoid this challenge.

How will the future be like? We do not know. But we could think more
flexible/systematically about future pathways and let more people have
their say in it.
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Setting the Frame — challenges & shortcomings

* Methods? To assess reachability, GIScience uses Shortest Path, Travelling
Salesman, Location-Allocation etc.

 Combining distance and age and other parameters (like illness or fitness)

would be an asset. Working without crisp tresholds seems natural ,under the
given conditions a senior would rather go to doctor x*“.
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Methodological Explenations
e Study Area
Germany >
Landkreis (county) %; éﬁb [ »5
danakreis (county N 7'“““_'_\ B u?_z"'
of Tirschenreuth > N\L{%’S /:J?

Organized By @ s Spantors @esri @fTrimbIe

NS PS INFERNATONAL FEDERATION THE SCIENCE OF WHERE

VO3




FIG WORKING WEEK 2023
28 May - 1 June 2023 Orlando Florida USA

Protecting Our World, Conquering New Frontiers

Methodology Population

(address) from municipal
population register in

° Data we USEd c e T e o - / county of Tirschenreuth)

Streets

/°/ - - .. / / (OpenStreetMap)

Medical facilities

e (address) from the
| Bavarian Association
of Statutory Health
/ - Insurance
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Methodology

* Future age
structure?

Cohort components
method (for

population prognosis)
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| Time Horizon |

I | -

M et h o d O I ogy Present Present + x Decades

e Future medical facilities?

- //.“"-- —
"StatusQuo %

Scenario A
A, Analysis

Scenario B Uncertainty
(Trend)
“' -

Of faCI|ItIES tO some EXtent, Since ----------------- Y] ScenarioC
-

unknown (political) decisions are decisive

We can only calculate future location

Disturbance Decision Point

| o

Scenario analyses (aka scenario FuturePath  puth ftr Disruption

_....-"

planning/technique/method)
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Methodology

e Future medical
facilities

Scenario analyses

 De-constructs the future, qualititave approach
(e.g. workshops)

which facilities are closed in 20 years?

- different options, but consistently developed
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. - Timescales
1: Define scope of planning - Stakeholders
. . - Strategic issues
2: Identify focal issue(s) ) Reseafch BT
a — - Politics/economy/society/technolo,
3: Identify key driving forces -Industrillcomperi{ors L o
2 - - Short/long term
4: classify/rank uncertainties - Critical evgems
\
5: Develop scenario framework Moty taling
- Road Mapping

~

6: Test for consistency/plausibility

—~

7: Capability/option planning
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Methodology

e Future medical
facilities

Scenario analyses
(aka scenario planning,
sencario technique)
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Methodology

 Enhancing Reachability
calculations with Fuzzy Logic

{O, 1} [ fuzzy logic fl> [O, ].]

H H Fugster, 5.(2009). The sorites paracdox If a heap is reduced by a single grain at a time, the question is: at what
Mem berSh I p fu nCtlonS exact point does it cease to be considered a heap’ (C 5V 5.0
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Reachability (without F.L)

Results

Practicioners (Children, adolecents)

e« Melderegsterdaten

) Hausara

@ Kinder-/Jugendarzt

@® Fravenarzt

= Keankenhaus (CHIVS 1)

Ermrelchbarkeiten in Minuten
— 0-10

10-15
15-20
— 20-25
— 25-30
- 30-35
— 35-40
— 40 - 45
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In a final step, those regions can be identified that - depending
; : on the question - are medically underserved, but also looking

The data has been aggregated, but the results are however, are at people more individually

available for each individual person
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Darstellung der Wahimoglichekeiten zwischen den drei nichstgelegenen Hausdrzten
in Abhangigkeit des Alters und der Erreichbarkeit - Szenariojahr
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Privacy: Fuzzy results (of distance and
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Conclusion

 Promising, feels right to proceed the fuzzy way

* However, it is still experimental

- Which are the best fuzzy operators for a certain analysis? (Fuzzy logic)

- Calculation vs. Accepting that different future scenarios are possible within a certain corridor. (Scenario
analyses)
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Paper presented: Miiller, M., & Schaffert, M. (2023). Combining GIS with Fuzzy Logic and Scenario Planning to Deal with Demographic Change.
A Case Study on Medical Supply in Rural Germany.
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Contact

Markus Schaffert ﬂ

Professor fiir Geoinformatik

i3mainz - Institut fiir Raumbezogene Informations- und Messtechnik
Hochschule Mainz - University of Applied Sciences
Lucy-Hillebrand-Str. 2 | Raum (2.23

55128 Mainz

Tel: +49 6131 628 1443
https://i3mainz.hs-mainz.de/
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