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Time-space integrated archives

Objective
Tool for not only presentation but also analysis and discovery

- To understand cultural dynamism in complex system composed by
political, social, economical, environmental network in time and space
context.

Method

By attaching every data, triplet (time, space, theme values), and
Interrelation link, and introducing mechanism to make it easier
discovery and representation of interrelation among data.

-visualization in space (GIS) and in time (chronicle or time-line)

=ZooOm into micro — zoom out to macro mechanism

-commons or forum-type collaborative creation and sharing



An example of interrelation among
eco-historical events In Yunnan
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Interrelation or “chain-reaction”
among time-space representation
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ldea of zooming into micro and out to macro

Any data must be represented
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Yunnan Province Chronicles Database
Project

» Sub-project of the Project “A Trans-disciplinary Study on the Regional
Eco-History in Tropical Monsoon Asia:1945—2005] (Leader: Dr.
Tomoya Akimichi, Research Institute for Humanity and Nature
Research Institute for Humanity and Nature

» A collection of Historical Record in each County of Yunnan Province is

adopted as a base for making eco-chronicle; see below
http://www.chikyu.ac.jp/ecohistory/annualreport2004/9chronicle2004pr.pdf )

Chinese National Project of Publishing Chronicle

Number of

Governmental - Number of
Unit Number | chronicles chronicles already

| planned published by 2000
Province & 34 2490 1583
Prefecture 333 944 604
.tk
County & 2861 2447 2100

Yunnan Province has 16 prefectures and 128 counties



Yunnan Province Chronicles:
for eco-historical analysis and description

Important events in each hierarchical governmental unit (province,
prefecture or city, county) are described in plain form in historical order.

- Time-Coverage: historic times, especially from 1949 of foundation of
China, until 1990s.

Problem: Level of details, and selection of events are varied in each
county depending on editorial policy.

However, when data in chronicles are verified by referring other
documents and data, chronicles may be useful to get the global picture
of dynamism in terms of eco-history.

So that, we tried to translate the “general summary part” of each
chronicle into Japanese for the first stage, then archive it.



Yunnan Province Chronicles

Purchase of County Chronicles at
Kunming, Jan. 2005 County Chronicles at Research Institute for

Humanity and Nature , Apr. 2005



Normalized form of County Chronicles “of the

General Summary Part”
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Two Ways of Viewing Chronicle

We have developing two ways to view the chronicle

1. View like ordinary chronicle using only the “Begin Date” of the Event

A C¥Documents and Settings¥kubom¥3* A5k » ISR I27E FHTMI ¥Page003 html — Microsoft Internet Explorer CEEX




Two Ways of Viewing Chronicle

2. View in time-line using both “Begin” and “End” date of the Event; Using T2-Map
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Function of T2-Map
representation and retrieval

Numerical data

Event with
duration

Image data

| |
T ]

(chronicle)

Time line-1

(Gregorian) | 1900 1910 1920 1930 1940
Time line-2 | | (N | (. | I | [ | N
(Japanese) Meiji 35 Meiji 45/Taisho 1 Tsisho 10 Taisho 15/Showa 1 Showa 10

From Dr. Sekino’s paper




Idea of Creation and Representation

of Interrelation Link among events or event groups in
Time—space Representation

= Tools for recording hypothesis, hint, discovery, in Time—based view (chronicle),

Space—based view (GIS)
= Such relations similar to RT (Related Terms) are conceivable

act / its tool
act / its result
act / its receiver
object or phenomenon / its origin
cause / effect
objects or phenomenon / its opposition
material / product

= Ontology—making tool like “TopicMap” may be applied. In TopicMap,

interrelationship is called “association”.

These sets of records and links are saved for each user.

Links among records

Record+

Table of links

* The sets of records and links are shared and used for other
researchers:

commons or if ungtan sReRtIdRtwork, ontology about

cultural resources




Archival Data Sharing with Iteration:
among researchers for promoting academic research

“Commons” or Forum of

Downloading

Archival Data \

Uploading

/ Shared and

lterative A Researcher’s Local
Process Database:

Modified by
Other
Researchers

Making and Verifying
His Hypothesis

By adding other data



Interrelation among eco-historical
events in Yunnan
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Idea of Creation and Representation
of Interrelation Link on Chronicle

Hypothesis:

Cutting the forest for
dam construction
may cause;

* Fight about
right of forest vs.
water supply

* Drought and
poor crop

Could be
represented as Link
between events or
event group in
chronicle.

This Hypothesis will
be further verified
using other data.
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Interrelation among eco-historical
events in Yunnan
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Another Idea of Cychronicle ;

“Cyclic chronicle”

Is time-flow Is conceptualized as linear or cyclic?

Cyclic time-flow versus Linear time-flow
reincarnation, cyclic calendar
linear transmigration,
Etc.

“Cycle” may be a key to manage and analyze culture in
Monsoon Asia.

For this reason, conversion of linear chronicle into cyclic

chronicle, “Cyclonicle”, may help to analyze cultural events.

E——)
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N = 1 is the case of annual calendar
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when N is set longer, long—term change may be

treated

= special event like “the beginning of rainy season”,
“the ritual for seeding rice”, could be chosen for the

indices
"inversely, analysis of chronicle may lead to
discovery a hidden “cycle”.

Idea of Cychronicle

Fishery Agricultural  Annual Event

Liner time+flow Cyclicyef-ﬂow Calendar Calendar Calendar

e
e

tracting

alenda— > < > T >

By rotating to
synchronize

To find out time—oriented, or space—
oriented changes
from the viewpoints of cyc/e



Idea of Cychronicle

Extension of T2-map to Cychronicle
Secondary step for analysis; re-organization by time and space

Chronological data with (time, space, theme (keywords, or category terms)) are
archived.

Make T2-map, or chronicle: make layers with space, theme, or (space X theme).

Further retrieval by specified term like the beginning of rainy season, water flood,
ritual for seeding rice, or condition of numerical value, etc.

Clip-out layers into pieces by a “Mask”, which may correspond to year-cycle, or
fixed period like from July to next June, etc.

For making a seasonal calendar
(1) To find out space-oriented change in a period,;
Select with a fixed period
Then heap pieces in the space-order
(2) To find out time-oriented (long-term) change in a space;
Select with a fixed space
Then heap pieces in the period-order



Cychronicle: clip by mask, heap to compare

Clip-out layers into pieces by a “Mask”, which may correspond to year-cycle, or
fixed period like fiscal year, etc.

Data layer
/ / |
Rainy Season
Area-A ——— 1980

1960

Area-B

Area-C 1950

1980 Jan. Dec. Jan. Dec.

i (2) To find out time-oriented (long-term) change i
in a space

(1) To find out space-oriented change in a period



Cychronicle: clip by more general mask,
heap to compare

MASK Layer will be made by several conditions like

Keyword-type
eg. From: “sowing”
To:  “harvest”
Value-type

eg. From: the value of X exceeds A,

To: the value of X falls below B



Clip and Heap to discover a hidden “cycle-like” change from chronicle
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To discover a hidden “cycle-like” change
from chronicle

Mask I
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ldea of Adjusting and Comparing Events
using Elastic Time Line

Birth 1st stage 2nd stage Death
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Similar to Dynamic Programming
matching
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Ex.1 Lifecycle of living thing

Ex2: Agricultural calendar, Fishery calendar



Future task

-The ideas given today is still in the experimental and conceptual level only.

The future task is;

-To implement basic and essential part of time-space integrated archives system.

- To discuss and verify whether it is worthy to introduce and implement the ideas
of recording interrelation link and cychronicle, into time-space integrated

archives system.

- Collect actual data for several specific areas, and themes, then apply them to
the basic system, for presenting and analyzing purpose.

- Together with the above, open the basic system to the researchers, for
enhancing the research activity, to get more fruitful results.
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