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Territorial Statistical
Nomenclatures (TSN)

n are hierarchies of territorial
divisions (e.qg., district, sub-
district levels) defined

with the purpose of
collecting and presenting
statistical data.

TSN change over time, for political or
administrative reasons

time

\
roononat st TON ONTOLOGY
., Nomenclatureinthe LOD hitp.//purl.org/net/tsn#

Web

E\HE

S

has

Version isVersionOf

isCoveredBy

covers

A set of tags to
describe changes in
TSN over time,

in the LOD Web

TSN-CHANGE
ONTOLOGY

hitp://purl.org/net/tsnchange#

[=] ey [m]
T
=]

Redistributio

A S S N

Conﬁnuqﬁon

Derivation

MULTI-LEVEL
CHANGE
BRIDGES

A graph structure to navigate
through the TSN versions +

3 observe the propagation of a

W change event through the levels
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OUR APPROACH

Modifiable Areal Unit Potential [Grasland and Madelin]
version t version t+1

8 MODIFIABLE AREAL UNIT PROBLEM (MAUP)

Influence of the partition on data [Openshaw & Taylor]

Describe changes
Who, What, Where,
When, Why, How ?

Understand dynamics

90 people  Districts
607 Blue 407 Red \5 Blue 0 Rec 2 Blue 3 Red

MAUP + TIME

Data are not comparable due to potential changes of the
territorial units over time

Author Steve Nass
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Change event
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Classic solution:
Access to statistical data
In the latest territorial

o : Presidency of 9 ==
division version only e . Fiantoic Of'-szN 2015-29 ¥
t t+1 — aving Hollande nuary 16, 2015

Generic algorithm for automatic matching
and changes detection between two TSN's
versions [Plumejeaud, 2010]

ALGORITHM FOR CHANGE DETECTION

Change example in the EuroStat geographic nomenclature
NUTS Version 1999 - Level2  NUTS Version 2003 - Level 2

4

nput Two lists V' and V” of units u” and u”, all units

being at one Level . " S| Two Spanish enclaves in
o . %/’»< ES63 - Ceuta & Melilla Nv/’”< Auténoma de Ceuta NOI‘T[h Afl’lC&ll, Ceuta and
Output A RDF graph describing Matching and T - ES64-Cudad | Mella considered as one
: SR Auténoma de Melila | unit in NUTS 1999 ; split
Changes on Units S 6 \i in two in NUTS 2003
T Q\,

Solution - configurable identity test in 3 steps:

An expert defines which attributes hold the identity of the
units  ID? Name? Geom? Super Unit?

. For each attribute: a specific Comparison Operator is defined
o measure distance between the two versions:

4.1 Matchings of territorial units 1

Which attributes may vary, in which
proportion, before the entity loses its

identity?  Match? | u.attribute - u”.attribute|
—— ;_ 3. Coefficients ¥; assigned to attributes = define in which
’ ’ ES63” proportion attributes can vary before unit loses its identity. E.qg:
ES62" |ES63 ES62” - F(a,, identifier), (ay, geom), (a3, name) where a, = 1/3,a, = 1/3,ay = 1/6
ES64 1/3*(|u'. identifier — u" . identifier‘ )+
Version V’ Version V” 1/3*(|u’. geom —u". geom ‘ )+ 1/67%( ‘ u'.name —u" . name ‘ )

4 9 ldentifying clusters of changes 4 3 Linking changes through the levels

StructureChange
O )

Nomenclature Nomenclature
Version 1999 lowerChange Version 2003

input output

Builds through iterations two sets of units BeforeK and
AfterK. Adds successively to the sets, units that intersect

ones in the other version. Stops when one set (BeforeK or O A ) s
o . Level 2’ LevelChange Level 2
AfterK) remains identical between two iterations. \
isMember Extraction
of
“_ 12) lterations of the algorithm ‘ > > O
, T-----1 ES63” UnitCh ’
ESOZT|ESO3Y T — BeforeK  AfterK O e ES63
ES62"| ES64” | ES63 \
(1) (ES63) <:>
I £563"|  (2) (ES63”, ES64”) Contraction n,_ . SubUnit
ES62’ | ES63 ES62” : Change Change
1 (3) (ES63 super ge Change ()
*q------}f----- £se4’| (3) ( ) Rasoup! ; ES64”
______________ Appearance /|
Uses relations between units in order to link Level 3' [ ;e/Change Level 3
changes through the TSN levels .
isMemberOf Identifier
O - Change O O
ES631’ Disappearance  Appearance ES630”

| 9 RESULTS |

Automatize detection & semantic description of TSN changes: feature by
feature + cluster of changes + chain of changes + 2 case studies

v Euro Pe - Nomenclature of Territorial Units for Statistics (NUTS) ap-40
4 versions, 4 levels, 7619 geographic units . Tertorial Changes ¢

122,000 resources describing European Units [u] S e e
39,306 resources deSCFibing matching and Changes hitp://purlorg/steamer/nuts - = .

v Australia - Australian Statistical Geography Standard (ASGS)
2 versions, 4 levels, 5356 geographic units

WHAT'S NEXT?

Geo-visualisation of
Territorial Changes Over

Gien Ellyn | Lombard

Westmont




