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Data Models for History in GIS

__History for historians or data managers?
__Arc/Info Coverage model or Geodatabase?
___Transactional model or Versioning?

___ ESRI White Paper: “"Modeling and Using History”




Chinese History: Why GIS?

__Historical continuity of records and county seats
__ County gazeteers and memorials as data sources
__Position of counties in administrative hierarchy




The Chinese Historical GIS Project

__ Main project goals
" | Create a database of historical
administrative geography
_Provide a common framework for
georeferencing historical materials
_Offer a GIS platform for spatio-temporal

analysis

Other historical GIS projects:
_Great Britain Historical GIS

_US National Historical GIS
_TimeMap (University of Sydney)
_Electronic Cultural Atlas Initiative




Today's Topic: Data Models

Three components One “Historical Instance” has
_Textual notes _One place name
_Digital map _One administative status

_Data Tables _One spatial object
—Historical Instance Table




Name Change Makes Two Historical Instances

Spatial Object = Poly 524

Mame = NMame =
Pingding Lugiao

Time of Mame Change




More Changes Make More Instances

i +——— spatial data changes

| Spatial Data = Polygon 524

l lr{—name changes

Mame = Pingding NMame = Luqgiao Name = Pingding Name =
Baoding

administrative status change l

‘ Unit = Fu \ Unit = Xian




Attributes Unchanged Through Each Instance
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Administrative Hierarchy
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sys-id hist-place hegin end

333 . Prqwnce T 1200 1350
334 Hrafocture A 1200 1249

335 5 » 1250 1350

336 1200 1350

37 > 800 1500

338 County ¥ 1200 1320

339 County Z 1321 1340

340 Town 1 200 1700

341 Towen 2 100 1500

~ sysid  place-name partof partofname begin

Prefecture A 333 Frovince T 1200

@] | Frefecture B 333 Province T 1250
Frefecture C 333 Frovince T 1200
= 1900

> 1250
1200
County £ Prefecture C = 1200

Town 1 County X 1200

- Town 2 County Y 1300

341 Town 2 - County Z 1321




Historical Instances Table

sys-id hist-place
a0
a002
a0
a04
a05
SO0E
a0y




Suzhou from 1367 to 1990

Historical Source Notes

Source Note: RMNAF ( 1375-17238 ) R

REBIE (1375) , DHREHERE | KB £, BRb=E
(1645) AR, BILEE, BEAE (1667) WIHES, BEIE
(1724) , ABNANERNM , BHED,

WERIE (13756 ), DHRSRERR  [|IFET A, $RT-FE
A (1378528 ) 2, QIAFTEER (140528 ) RER, REx
E-ARR (1425F4R168 ) BREM, BIEFAE+-ARF (1441
FAUA) BREE (FEH) . WAARTFEASE (149752811
A)EGAGH SRELZAEM, CEBR, AMAAR, KN, B
W, #&, 2L, EX6E, AoM (G588, BN =EEAAZ
B (16553 A19E ) AR, RIS, BIEEAEERFE (166753
A308 ) RIS A FHEANIAARET , (IFRILAE , AR
TRAH, BEREA, WIAES, BEE-FAARR (1724F10
A28y, wAxAl, BE. BX, BB, B, HHcE, QBN
2, KM, TAE, INBEESE (174) , AONANERN,
FEE T, FH4EERACETM , EHEN I,

Spatial Objects (Regions)

Hist-Place From

Sys-ID
90244
90245
90246

Suzhou Fu 1367
Suzhou Fu 1375
Suzhou Fu 1724

333320501 Shzhou Shi 1990

90245 Suzhou Fu 90244

90245 Suzhou Fu

Sys-ID
90245
90245

Name Part-Of

Suzhou Fu Jiangnan Province
Suzhou Fu Jiangsu Province

To
1374
1723
1911
1990

Suzhou Fu

From
1645
1667

40385 Chongming Zhou

To
1667
1911




Suzhou from 1367 to 1990

Historical Source Notes

Seurce Mote: R AT ( 1375-17238 3y =

BMEE JVEE (1375 , MR EERR |, FEF X, BIiis =5
(1645 # A, BILME ., BEERAT ( 1667 ) WIAE e, BHEIE_F
(1724 0, A EMAEFMN , FEEEF

BAEEE VE (13755 ) |, HMAEREERRE | (IS A, $B+—-F1F
H 137852 H ) =M, RQIRARITFEAR (1421F2H 'V EBERE. HET
F=ZAEK ( 1425F4 8168 ) ER EIF. BIEHAFE+— AR F ( 1441
FIIAMME ) EEEZE MmE=H ). JEBTFEASE ( 149752 H11
B #EA oM, SEENFEATHM. BIZEHFK , AMEGZS., M. B
. &R, BT, EEE. KO (FEHE . BN =SFE<AZ
B¢ 1s45F 2 A19F AT BIIEE. BIEBRASFEAFRE ( 166753
A0 ) BRI aAMMERNIARKER , FIFRIAE , LA
IR AR, BEFESE , AIhEs. BEESAAFRE (1724510
HAzoBy , ®SIH. &F. B3, FHFE. EE. #FHFEcE., 91BN
2. M. tHEE. IBWEZSF ( 1724 , ATMARNEREM , 5
F.EE. EL. ZEH4IEFR A TEFEM , EEEE AN .




Suzhou from 1367 to 1990

Historical Instances Table

Sys-ID  Hist-Place From  To

90244  Suzhou Fu 1367 1374
90245 >Suzhou Fu 1375 1723

90246  Suzhou Fu 1724 1911
333320501 Suzhou Shi 1990 1990

Temporal Sequence Table

90245 Suzhou Fu 90244 Suzhou Fu
90245 Suzhou Fu 40385 Chongming Zhou

Part-Of Table

Sys-ID  Place-Name Part-Of From To
90245 Suzhou Fu Jiangnan Province 1645 1667
90245 Suzhou Fu Jiangsu Province 1667 1911




Suzhou from 1367 to 1990

Spatial Objects (Regions)




Generating Slices in Time

_“"Atomic Polygons” with Regions for
each historical instance

_ Select Instances for a specific date

Resel HistInst.dat start <= 1644 and ~

end >= 1644

Resel cov region.fu keyfile HistInst.dat ~
info fu# keyitem sys-id

_ Select Arcs associated with Regions

Resel cov.PALfu info keyfile cov region.fu ~
unit keyitem fu#

Resel cov arc keyfile cov.PALfu info fu# ~
keyitem arc

= Assign boundary symbols by
comparing neighbors' parents

Resel cov arc PALright//PartOfTable//part-of ~
<> PALleft//PartOfTable//part-of

Calc cov arc slicel644//btype = ~
slicel644//btype + 1

Arclines cov slicelod4d//btype ~
boundarysymbols.alut




The Modifiable Areal Unit Problem (MAUP)

_ Comparing areal units of different sizes in space

_ Aggregation effects
_ Scale effects

_ MAUP compounded as units change through time
_ Smallest Common Unit approach




REGIONXAREA to Identify Smallest Common Units

_ XAREA table gives area and
percentage of overlap
between pairs of regions

_If overlap is not 100%,
iteratively merge other
regions that overlap

_ Calculate statistics for
Smallest Common Unit




The MAUP and Analytical Mergers
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Analytical Mergers: Shanghai
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The Spatial Approach to Chinese History




Space-time analysis of junior middle schooling, FEMALES only:
data by year of birth, 1922-1975
(and reference year, 15 years later, 1937-1990)
and by HRS zone, Lower Yangzi macroregion

Pct. of FEMALES
with junior middle schooling

1937 1940 1945
reference year

1922 25 30
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