Development of the providing and management system
for the national land survey information
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Abstract: To support the better utilization of the information arranged through the nationd land surveys (eg., termed the
Land Clasdfication Survey, the Water Survey, ec. as the public works), the providing and management system of those
nationd land survey information has been developed, which is operated under the network environment. To design the data
St dructure, the following three divisons on the information are newly defined: 1) Prescribed information, 2) Common
information, and 3) Related informeation. The Data Set Management Sysem (termed DSMSS), that contributes to managethe
data sts in the web-dte by linking the index-information in the database-gte, is congtructed so that we can operate and
manage the data sets efficiently. The developed system in this study actudizes the unitary-management of the data sets with
respect to the adminigrative digtrict, aswel| asthe easy operation to refer the information under the network environment.
KeyWords nationa land survey, data st, geographical information, data resource management

1. Introduction

Nationa land survey projects based on the nationd land
aurvey law have been implemented on a nationwide scde
with the objective of surveying the atus of the nationd land
siientificdly and comprehensvely to contribute to the
development, preservation and effective use of the nationd
land®.

Typicd projects include the land-dassficaion basic
aurvey, land-classfication detail survey and water survey
projects are cited as represantative examples. These rank as
two maindays of the naiond land survey. For the
land-dassfication basc survey and deal survey, the
projects have been carried out within the framework of the
land-dlassfication survey.

For example, the land-dassification basic survey specifies
survey items such as land dasdfication, geology, sail, land
use, dope dasdfication, drainege system, valey densty,
relief energy, dissser record and volcano obsarvaion
fadiliies  The survey results have been used in many fields
induding vaious project plans and cross-disciplinary
researches.

We have ds0 digitized drawings for the results of
land-classfication basic surveys beginning with the year
1988 survey of the Ohshimadistrict? and have studied about
the method of making use of digitd terrain information in the
land-dassification detail survey and water survey projectsin
addition to enhancing the efficiency of printing work of
dravings through digitd processing®. The know-how
accumulated through dudy by trid and eror in the
land-dassfication survey projects over twelve years
condtitutes the work rules for land-classification surveys in
Gregter Tokyo.

In national land survey projects, not only prescribed

1) Member of JSCE, Dr. Eng., Professor, Dept. of Civil Eng.,
Science University of Tokyo

2) Member of JSCE, Dr. Eng., Associate Professor, Dept. of Civil Eng.,
Science University of Tokyo (e-mail:kojima_h@rs.nodasut.ac.jp)

3) Member of JSCE, Graduate School of Science University of Tokyo

information following the work rules but various kinds of
information obtained in the process of surveysisinformation
obtained in the process of surveys is accumulated as results,
The prescribed information is managed by the department in
charge of survey of the nation and municipdity. However,
since the information is not commercidly available, it has
been pointed out thet generd users cannot refer to and use it
easily induding wheresbouts of the findings”. Besides,
some contents of the surveys implemented on a nationwide
scde go back over severd ten years in the time of survey.
They are of vaue as past survey information, while new
requirements have developed induding an information
update. To attain the origind objective of nationd land
surveys, it can be said that the time is coming to Sudy asto
in whet forms survey information is managed and provided
to permit addressng the needs of thetimes.

Basad on these backgrounds, in this sudy, we reveded the
problem when various kinds of information is accumulated,
managed and provided for each dasdfication of naiond
land surveys. After that, we developed the providing and
management system of those naiond land survey
information, which is opeaed under the nework
environment to support the better utilizetion of the
information arranged through the netiond |and survey.

Informetion dedt with in this text is defined as
information on nationd land surveys in a generic name for
various kinds of information obtained from nationd land
urvey projects.

2. Purposeof theResearch

The purpose of the research and devdopment are as
follows,

OAfter information items and informetion divison dedlt with
are dudied for each dassfication of nationd land surveys,
fundamenta requirements needed to manage and provide
these pieces of information by meking daa sdts are



sudied and marshded.

OThe daa st dructure are designed, the architecture of
sysem function and the sysem to operae to have the
resultsreflected in the detail design of the system.

0The sysem is actudly operaed under the network
environment, and new requirements and problems
developing in service of the system are absorbed to have
the results reflected in the improvement and expangion of
the system.

3. Significance of thisresearch

31 Problems asxociated with the management and
operation of national land survey information

Many people are paying dtention to Sandardizetion
problemsin the so-cdled infragtructure preparation of goetiad
informetion including the information on the eath
observetion and various kinds of information in addition to
sadlite data Most of them raise many problems required
of the information providing and managing sysem from
obtaining, processing and andyzing spatid information to
Sructuring database and envisage ided concepts attempting
to incorporate them comprehensively.

In addition, some of the systems that people throughout
the world can refer to metadata (data st ecifications)
under the network environment are dready available to the
public nowadays?®. However, there are fundamental
problems thet it is difficult to establish the improvement
gructure of daa sets continuoudy in the aspect of cods,
labor and others required to improve the datasetsin redity.

In order to improve as data sets spatid information
varying in the quality and quantity of information as well as
the nationd land survey informetion dedt with in the
research, it is necessary to meet the folowing three
requirements;
0To pemit accumulaing and managing informetion

continuoudly.
0To permit responding to work developing newly in

conjunction with providing information.
0To permit responding to requests for updating informetion.

It is because these requirements cannot be met that trouble
occurs to the improvement of data sets after the completion
of system development®. This is dso a problem that
develops because developer’s attention is grabbed by the
design of dement technology itsdf configuring the system.
It becomes necessary to sort out information efficiently and
to study about data structure capable of accumulation and the
operationd sructure of the system carefully.

It can be pointed out thet satisfactory discussions have not
been made about the above problems in the research and
development aimed &t hitherto providing information and
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3-2 Significance of theresearch and devd opment
(2) National land survey projects
and ranking of the sysem

Nationd land surveys ae categorized into the
dassfication of various surveysinduding land-classfication
basc surveys, land-classfication detall surveys and weter
urveysasdescribed.  These details are omitted for want of
space’™. In the 4th tenryear plan for nationdl land survey
projects (1990 through 1999), the utilization of
land-classification survey results in the development and
preservation of the nationd land had been advocated with
the am of gructuring the naiond land of the multiple
digributed type.  In the 5th ten-year plan for nationd land
survey projects from 2000 to 2009, targets such as [ the
cregtion of multi-natural residentia arees, O the renovation
of large cities and [ the expansion of regiond cooperation
are shown, and the importance of surveys a the levd of
cities, towns and villages, the implementation of the
so-cdled land-dlassfication detal survey is recommended.
It should be noted in particular thet the nationa land survey
resllts ae utilized to indicae the importance of
implementing the infragiructure preparation of information
on a naionwide scde aimed at supporting the making of
nationd land use programs and regiond disagter prevention
programs.

Fig. 1 is a summary of such nationd land surveys as a
chain of project cycles. It provides corrdation of the nature
of four works such as [ the implementation of surveys, [
the publication of findings, O the utilizetion of survey
information and [ the sudy of updated matters It is
needless to say that meeting the above three requirementsis
required of the information providing and managing sysem
in the nature of each work. In nationd land survey projects,
various kinds of information is gathered and accumulated
from the padt to the present and in the years to come. It
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may be sad that the priority of desgn and deveopment
cannot be established until defining the addressing relation
between the nature of work and the function undertaken by
the system asin Fig. 1 and dso that the enhancement of life
cydeefficiency can be accomplished in system development
and operetion. It is thought that the nature of the research
implementing development with thismeatter in mind givesan
important hint in the agpect of the design and devel opment of
the systemn dedling with spatid informetion.
(2) Information divison and data st sructure

Nationa land survey information includes various kinds
of information for each clasdfication of surveys The
research dedls with these pieces of information with them
caegorized into three information divisons such asO
prescribed information, O reevant information and [
common information. (See 5.1 (2).) It links these pieces of
information with the design of data sst sructure in addition
to categorizing and marshaing the informetion according to
the information divison for each dassfication of nationa
land surveys.  Much time and labor were spent for Sudy in
the stage of the egtablishment of information divison
asociaed with nationd land survey information and the
dlocation of information items involved in it (See Table 1
given later). One of the festures of the research isthat the
section and sorting of troublesome informetion can be
efficiently performed through the study.
(3) Making data sets

of thedeveloped sygem in thissgudy

Research is becoming active on the structuring of dearing
houses and others accumulating data catdogs, location
information, etc. in combination with the reinforcement of
the network environment. A principd objective is to Sudy
about information describing spedifications induding data
st implementors and locaions, the description of the
so-cdled metadata (hereinafter referred to as “the data st
specifications’).  In generd, it is sedom to design data st
dructure by linking the data set specificaions with the
existing data”.  Since various kinds of image information is
dedt with incduding digita geography information and
satdllite remote senaing datain the research and devel opment,
it is required that these pieces of information can be eesly
referred to through the data set specifications They are
managed in a unified way by the data set specifications in
addition to making information data sets on the basis of
Tokyo, Hokkaido and dl the other prefectures as well as
cities, townsand villages.

Itisdesigned to be ableto refer to the relevant information
through the data set spedificaions, and GUI excdling
inoperability is structured in supporting this.

Asdescribed above, it has limitationsin accumulating deta
sets continuoudy to establish a Sructure covering every
information to improve it. Informetion can be efficiently
gathered and accumulaied by following the information
divison and data st dructure presented in the research as
required in order of precedence.  Decison of the
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precedence of informatiion to accumulate is supported
through the andlysis function of the number of accesses to
data st specifications, and dso the efficdency enhancement
and continuity of information accumulating work are
accomplished by enhancing the qudity of daa s
themsdvesby this.

Another feature of the research isthat the system aimed a
managing information on an investigation area bags in the
nationd land survey project, the so-cadled DSMS (Data Set
Management System), is structured after data st Structure

cgpable of unified management is presented by linking the
data set specificationswith theexisting data

4. Wholesysem desgn

4-1 Requidte definition of thesystem
The badc requirements of information providing and

managing systems developed in thisstudy are asfollows;

O After the informetion division is studied to permit sorting
and managing informetion dedt with in nationd land
survey projects efficiently, DSMS (Data Set Management
Sygem)cgpable of managing and operating information
meaking data setsis sructured according to it.

O Allowing for system configuration capable of meeting
flexibly the nature of each work of the life cyde of the
nationd land survey project shown in Fig. 1, continuous
management and operdtion of data sets are accomplished.

[ The sysem must be one by which users can refer to the
locations of information on nationa land surveys and the
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relevant information under the network environment without
worrying about time and place restrictions.
4-2 Operation environment of the system

In designing systems undertaking the accumulation and
management of various kinds of information on naiona
land surveys It is important to dassfy the operation
environment of the system into “ data set using environment”
and “ data set making environment” asshowninFig. 2.
(1) Data st using environment

Daa s¢t using environment refers to environment in
which outsde users refer to and use data sets through the
data set specifications under the network environment.
(2) Data st making environment

Data st making environment refers to work environment
in which nationa land survey information is sorted out for
making data sets before the information is uploaded to the
WEB sarver. It corresponds to the work environment of
the system management. Outside users can access only the
WEB sarver.

5. Sysem detail design

5-1 Sudy of data set gructure
(1) Classfication of national land surveys

The dlassfication of netiond land surveysisan atributeto
identify nationd land survey project names including
land-classificetion basic surveys, detal surveys and water
surveys.  Asdescribed above, the research gpproachesthree
types of Iland-dasdfication badc ressach  survey,
land-classification detal survey and waer survey as the
focus of study. It is designed to permit ease of expanding
the information management of other survey projects dike
by following the data set structure designed by the reseerch.
(2) Compodtion divison of the data sets
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Table 2 Attributesfor thedata sts

00 Nameof nationd land survey [ Datatype

0 Nameof Prefectures Raster data, Vector data, etc.
O Coverage of themap O Prescribed information
0 Scde O Relevant information

0 Date of survey O Common information

by following the data set structure designed by the reseerch.

Fig. 3 shows the composition concepts of the data sets
dedt with by the system. Three information items described
in Section 3.2 respond as a framework to marshd the
information for each dassfication of nationd land surveys.
In the research, the framework of the information is called
the composition divison of the data sets.  The information
is sorted out according to the compodtion divison of the
data sts for meking data s#ts through the data st
specifications Table 1 shows the results of marshding
informetion dedlt with for each dassfication of netiond land
aurveys. The following are the specific detals of these
three kinds of information and data.set Specifications.

a) Prescribed information

It refers to the information marshded according to the
work requirements for each classfication of nationd land
surveys. For example, land dassfication maps, geology
maps and soil maps correspond to the informetion for
land-classification basic surveys, and land use gotitude
evduation maps and vadous land condition maps
correspond to it for land-dlassificetion detail surveys. For
land-classification basc surveys and deal surveys a
principa objectiveisto sudy naturd Ste conditions and land
use gptitude.  And for water surveys, it is to collect and
andyze data associated with irrigation and flood control
characterigics indispensble to the land use plan, waer
resource plan and flood control plan.  To make effective use
of these pieces of information for land use concept plansand
area and zone plans in addition to implementing survey
projects, it is required to share various kinds of nationd land
survey information such as land-classfication surveys and
water surveys as shown in Fig. 4 and aso to permit use of
theinformation mutualy.
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In practice, for the results of water surveys and
land-classification surveys, survey information is
scattered and lost because each survey is accumulated
individudly.  Consequently, vauable project results
have not been utilized effectively.

b) Relevant information

It refers to the information referred to and used in the
process of preparing prescribed  information.
For example, when aland use status map is made in the
land-classification basic survey, there is a limit to the
implementation of a site survey over a wide area’.
Information on land cover classification maps generated
from satdllite remote sensing data is utilized for the tate
of digtribution including urban aress, farmlands and
paddy fidds. Image information including such land
cover classfication maps and datistic information
including classfication accuracy are accumulated as
relevant information data sets when necessary.
¢) Common information

It refers to the information that does not belong to
either of the above two data sets and that isreferred to and
used in common.

It includes topographicad maps serving as a basis for
retrieval and aerid photographs used in survey.

Table3Bascfunction of LASINFO

Bagic function Main processing details

O Making Prescribed Information
Geometric correction of Image
OProcessing digitdl terrain modd
OMéaking digitd terraininformation
OProcessng sadliteimage  etc.
Making Rdevant Information
Making Common Information
Regidration and Changing data set
Management information on data st
resource

Protecting dataset

Dataset meking and
managing function
(Forthesytem
maneger Ste)

OoOooo

O

0 Map rerieving and diglaying of
dataset

Character  dring  retrieving and
displaying of dataset

Dataset retrieving and
digplaying function 0
(For theuser Ste)

Topographical data when making dope classificaion
maps, relief energy maps and drainage system and valey
density maps, the so-caled DTM(Digital Terrain Model)
correspondstoit.

d) Data st specifications

Table 2 shows basic items described in the data set
specifications.

It is dedgned to manage prescribed information,
relevant information and common information and also to
permit reference to these pieces of information. As
showninFig3. thedata set specifications are prepared
on an invedtigation map basis or an invedtigation area
basis.

(3) Data st structure

Data st dructure is designed according to the
composition divison of the data sets studied previoudy.
It is clasdfied into a WEB dSte and a database ste
(hereinafter referred to as “DB Ste”) to provide data set
sructure asshownin Fig. 5.

On the WEB site, afolder accumulating information on
an area basisis prepared to condtitute a data set according
to the link association of files having relative path relation.
Specificaly, afolder ranking the classfication of nationa
land surveys on the top is prepared, and a folder for the
investigation area (Tokyo, Hokkaido and dl the other
prefectures as well as cities, towns and villages) and a
folder for the investigation map are provided on the layer
lower than that. Besides, folders for prescribed
information, relevant information and common
information are provided under the folder for the
investigation map. It is designed to make dl the data
sets managed by area correspond with locations on the
map to permit reference to the data sets from on the map.
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And dso it isdesigned to make data set structure on the
side of the WEB site correspond with screen flow of the
system to permit ease of responding to the design and
development including the addition of the data st and
system functions.

On the DB dgte, management information (data set
specificaions, beonging folders, file names, date of file
cregtion, etc.) on data exiging in the WEB siteis converted
to database form, and it is managed and operated by the
system manager as “management information for data st
resource” The management information is aso used as
index information when data sets are searched by any
character sring.

52 Making of data sats and study of operational
functions

Basic functions to prepare data sets to manage and
operate them are roughly dlassified into the following two.
Table 3 shows the main processng details of each
function.

(1)Data set making and managing function

O Datasst making function:

It digitizes various kinds of information condtituting deta
sets and undertakes processing before uploading them to
the WEB dte. Processng functions were improved to
prepare various kinds of geographica information on the
basis of geometric correction of images and digita terrain
modes.

O Datasst managing function
Processing functions were improved to regiser and

update data sets and to operate management information on

data s=t resource on the Sde of the DB site shownin Fig. 5.

Since these functions support information management on

a data set bads, a subsystem composed of data st

management function groups is caled DSMS (Data Set

Management System) in the research.

(2) Data =t retrieving and displaying function:

Data et retrievd is provided with a map retrieving
function and a character gring retrieving  function.
Turnaround time before obtaining informeation is shortened
by incorporating these functions.  As the classfication of
naiond land survey and investigaion aea to be
accumulated increeses, the effect of incorporating these
retrieva functionsisgradudly shown.

5-3 Procedurefor improving data sets
Fig. 6 shows the procedure for improving data sats.

Processing details can be classfied as the following three

stages,

OGathering and marshalling information: Information
condtituting data setsis gathered and marshaed for each
classfication of surveys  Redevat information is
gathered with priority given to information associated
highly with prescribed information.

OMaking data sets Data set specifications and browse
images are cregted. After the rdation between the
image qudity to assure in display on the screen and the
capacity of data is sudied, a file format consdered
gppropriate to numeric character information and image
information is chosen asrequired.

0Sending information: Management information on data
st resource is registered in the DB server in addition to
uploading data sets to the WEB sarver. It responds to
inquiries from usersin system service.

The processing described aboveis carried out on the deta
manager’'s sde. There are cases of the desgn and
development of information providing systems of system
usersthemselves regigtering their own informeation when
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data sets are regitered in the sysem®.  For this kind of
system, the copyright management of data sets is entrusted
to the regigrant, and thus the workload for data st
regigration processing is lightened.  That is, the manager
has only to be involved in data set management only.
However, since the copyright of information dedlt with in
the ressarch belongs to the survey implementing
organization, environment in which deta sets are made and
managed must be separated from environment in which
data sets are referred to and used.  Though the workload
for data s2t making and management arises for the data set
manager, it resultsin indispensable addressing to ensure the
operation of the firewdl system for the protection of data
resources.

6. Casesof system applications

6-1 Procedurefor retrieving data sets

Fig. 7 shows the corrdation of information dedling with
thetotd flow of data set retrieval. The systemis operated to
display theinitid screenasshowninFig. 8. Either of the

“mep media retrievd” or the “condition specifying
retrievd” is chosen with the mouse for each classfication
of naiond land surveys.
(1) Map mediaretrieval

Themap retrieva procedure basad isasfollows;

Choice of Tokyo, Hokkaido and all the other
prefectures The' MAPRETRIEVAL” buttoninthe
fidd “ land-classfication basc survey” on the initid
screen in Fig. 8 is chosen with the mouse to digplay the
base map giving the boundaries of Tokyo, Hokkaido and
dl the other prefecture. Tokyo, Hokkaido and dl the
other prefecturesincluding the land-classfication basic
survey map to be obtained is specified with the mouse to
cause a hift to the screen digplaying the divison of a
1/50,000 topographica map
Choice of survey map: Theintended divisonisdlicked
to digplay the lit of data set specifications corresponding
to this Data set specifications to diplay the details is
specified fromthelist.

Reference to link information: The item to be referred
to from among the prescribed information, relevant



information and common information on the data st

specificaions as shown in Fig.7 is specified with the

mouse to display pertinent information.
(2) Condition specifying retrieval

In the research, improvements were made to the method
of referring to data sets by specifying retrieval conditionsin
addition to the dove map media retrievd. The
“CONDITION RETRIEVAL” button shown in Fig. 8 is
specified with the mouse to cause a shift to the screen
shown in Fig. 9. Tokyo, Hokkaido and dl the other
prefectures as well as cities, towns and villages, and the
year of survey are specified and entered on the screen.
After the result of retrievd is displayed on the screen, it is
designed to permit reference to data set specifications and
link information shownin Fig. 7.
6-2 Expanson of data sets

Various kinds of information on nationd land surveys
can be efficiently added by following the data set structure
shown in Fig. 5. In future, it is necessary to add data set
specifications dike about the classification of nationa land
surveys not covered in the research.

7. Concluson

Thereaults of the research are summarized asfollows,

O Requiste definition of sysem devdopment: after
pointing out the importance of unified management of
information agppropriate to the life cyde of nationd land
survey projects (cf. Fig. 1), the scope of information dedlt
with in the research and requirements when accumulaing
and managing these pieces of information in a data st
bas swere defined.

O Enhancement of data set management and operation
efficiencies The idea of managing information on
nationd land surveys as adata set was organized, and the
information was classfied into three information
divisons (cf. Table 1) to design data set sructure. A
function to manage data sets on the WEB site through
management information on the database ste, the
so-cdled DSMS (Data Set Management System) was
gructured to enhance daa st management and
operation efficiencies.

0 Making national land survey information data sets
and unified management: Information was managed in
a unified way as a data set on a adminigtrative digtrict
basis such as the basis of Tokyo, Hokkaido and dl the

other prefectures or cities, townsand villages.  Also the

information providing and managing system was

structured to permit ease of retrieving and referring to the
location of data setsviathe Internet.

Though image informaion and numeric character
information became dble to be released easily on the
Internet, it is pointed out that discussions on the continuity
of data marshding and the expandability of information
providing and managing systems are insufficient including
the gtructure when technica information offering speciaty
is accumulated and managed. We think that one
measures may have been able to be presented in this
respect through the research and development.

We would be pleased if we could in any form contribute
to the design and development of information providing
and managing systems deding with various kinds of
relevant technica information on nationd land as well as
information on nationd land survey projectsintended inthe
research.
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