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Abstract.

This thesis presents the development of a computerized
information system by using dBASE III° for data storage and
retrieval of forest resource information. The system provides
33 forms, covering item retrieval, provincial summary retrieval,
and regional/zonal summary retrieval. All forms are divided by
3 subsystems as follows:

Forest Concession. It generates 1 form of item retrieval
12 forms of provincial summary retrieval and 8 forms of regional
and zonal summary retrieval.

Protected Forest. It generates 1 form of item retrieval
and 6 forms of provincial summary retrieval.

| Reforestat.ion. It generates 1 form of item retrieval

and 2 forms of provincial summary retrieval.
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A user is able to obtain the required information both on
screen and on printer. These information are prepared in Thai
language. The system also provides data maintenance which
cover all daya entry, data updating and provincial updating.

It is the first step towards computerized forest resource
informat.ion s&stem. The-author found that if the next step is
implemented, the following problems should be awared.

- Ovérlapping of forest areas.

- Incompleteness of information. Users, therefore,
require a variety of output forms in order to support
all areas of working.

- Lack of yearly summarized report which is important to

the forest management.
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CHAPTER 1

INTRODUCTION

1.1 Background and Statement of Problems

Nowadays information system is Broadly used as a
managerial tool, because a significant part of individual’s
working time is spent searching for accurate and up-to-date
information.( Gordon, 1985 : 4 ) In the field of environmental
analysis, it has long been realized that the information system
has now become essential tool for both the analysis of ecological
change and resource management. Information system plays an
ihportant role as a supporting tool for monitoring the situation
of naturai resource.

The éurrent development.,, especially agriculture and
industry which use the natural resource as a fundamental factor
of production to increase the economic growth, is the main cause
of environmental disaster. The natural resource is now facing
a critical situation making it no more a fundamental factor of
product.ion. The forest resource is one of the most critical
resources of Thailand. . - According to the statistical number,
the forest production supply had decreased 'from 1.6 percent
of GDP in 1973 to 0.8 percent in 1984. Howe&er,the demand of
wood had increased from 58 million cubic meters in 1970 to
88 million cubic meters in 1985, ( Watjanasawat, 1988 ) while the
forest area had decreased by approximately 78 million rai in

1985, from 171 million rai in 1961 to 93 million rai in 1985



which is 24 percent. of the total area of the whole country.
( Klankamson, 1988 : 10 )

As a direct. result of this situation, the government has
carried out the Environmental and Natural Resource Development.
Plan as a part of the National Socio-economic Development
Plan starting }roA the fourth plan period 1977 - 1981
( Sakethong, 1981 ), and also established the National Forest
Policy ( Foreign Relation Section, 1990 : 13 ) to be used as a
guideline in forest resource management starting in 1985 in order
to utilize the remaining forest which is still steadily and
rapidly destroyed. |

Management. of the forest resource requires a better
Quality of information at different 1levels. A computerized
information system is able to adequately support the expected
increases of information requirement.. Because .most of forest
resource data are kept and handled manually, therefore,
there is no standard o_f maintaining these data among different
organizat.ions. As such, the data are not readily useful for
users and it is difficult for users to retrieve the required data.
Another problem which céuses difficulty in retrieving is the huge
amount. of data. As mentioned before, most. data are processed
manually, and therefore it is time consuming to obtain the
required information.

In view of the widespread use of microcomputers which have
now achieved greater capacities for data storage and processing,
The Forest Information System of Thailand (FIST) can generate
up-to-date and;accurate information for management of the forest
resource and analysis of the forest situation as well as for the

assessment. of environmental impact.



1.2 Objectives

Tb design and develop a computerized information system
for forest resource of Thailand which consists of three

subsystems; Concession, Protected forest and Reforestation.

1.3 Scope of Study

The study emphasizes on the design of data storage and
information retrieval by using computer. Selected data used in
the system are secondary data as available at The Royal Forest
Department.. \

Forest Concession Subsystem covers concession type, area,
concession forest name and its location, concessionairs’name,
licence number, term of concession, production volﬁme and
concession status.

Protected forest Subsystem covers forest management type,
forest name, code, area, forest establishing announcement, forest
boundary and responsible agency. | 4

Reforestation Subsystem covers plant species, objectives,

reforestat.ion area, loéation, reforestation year and responsible

agency.

1.4 Data Definition

Operat.ion Forest Concession refers to one that is under

current. operation.



Closed Forest Concession refers to one that is authorized
to be closed.

Region refers to one of the 5 regions, namely, North,
Northeast., Center, East, and South.

Zone refers to one of the 21 forest zones as divided by
the administrative system of the Royal Forést. Department..

Provincial Code refers to the first two digits of the
postal code of each province which are used for data processing.

Concession is classified into 4 types, namely, teak wood,
other woods, mangrove forest and multipurpose forest.

Forest Management is classified into 9 types, namely,
national reserved forest, nat.ionzlil park, forest park, wildlife
sanctuary, no-hunting area, wildlife park, botanical park,

arboretum and others.



CHAPTER 11
LITERATURE REVIEW
2.1 Information

The information processing is now a major human activity.
A significant part of individual’s working time 1is spent on
searching, collecting and absorbing information. As much as 80%
of typical executive time is spent on the 'process%ng and

communication of information.( Gordon, 1985 : 4 )

2.1.1 Definition of information
Information and Data are closely related to each other
as Whittmore and Yovits ( Keeranan, 1981 ) said " Information is
a meaningful data for decision making. " The relation of data to
information is that data have been processed to be meaningful
informat.ion for users. More precisely, the information system

processes data from an unusable form to an usable form.

2.1.2 Uses of Information
The number of specific ways which administrators may
use the information to advantage is well nigh limitless.
Virtually all users would find their place, however, in one
or more of the following three categories of use: (1)for decision
making, (2)enhancing general knowledge, (3) routing others.

( Dennis, 1982 )



2.1.3 Properties of Infofnation
The general properties of information are relevance,
acceptability, timeliness, and accuracy. But the properties of
information are different from those of data in a cardinal
respects: they are necessarily assessed relatively to a group of
.users or a form of usage; they cannot be stated in absolute terms.
The properties of data are associated with usage; users, and

context of use.( Dennis, 1982 )

2.1.4 Properties of Data

The quality of data has three determinants; validit&,
accuracy, and reliability-all of which are properties related
to measurement.

1. Validity concerns the extent to which the data
actuall& measure or code what they are intending to describe.

2. Accuracy concerns precision of the measurement of
the difference between an actual measurement and a hypothetical
error-free measurement. or coding. There are three main sources
of inaccuracy in the data:

A. Error in measurement.

B. Erroneous identification of the reference éntity,

which may be due to either a poorly defined entity or a wrong
interpretation.
" C. Unrepresentative sampling which is a result of
a mistake in statical analysis, rather than measurement or
observation, constitutes a special <case of incorrect
representatioﬁ of the reference identity. _

3. Reliability concerns the extent to which tﬁe coding
or measurement &ields the same result upon repetition.

( Dennis, 1982 )



2.2 The Role of Information System in Organization

The management information system has been described as a
pyramidal‘ structure of which the bottom layer consists of
informaﬁion for transaction processing status inquires the
next. level cdnsists of information resources in support of
day-to-day operations and control, the third level consists of
information system resources in aid of the tactical planning and
decision making for mahagement control, and the top level
consists of information resources to support strategic planning
and policy making to be used at the higher levels of management.
Each level of information processing may make use of the data
provided for the lower levels, however, new data may also

be introduced ( Gordon 1985 : 6 ).

plarmng and
derision making

Management information

for tachical planning

and decision making
.

Management miormation for .
operaional planrung, lecrsion making,
and control
Transachon processing -
Inguwy response

Fig 2.1 MANAGEMENT INFORMATION SYSTEM

Source : Gordon B.Davis , Margrethe H.Olson Management Informa

tion System McGRAW-HILL International Edition , 1988 , p.7




2.3 Data Processing in Computer

2.3.1 Data Preparation

Data preparation can be divided into 5 steps. The
first step is to edit data in the collection form(Manual éditing)
in order to complete it in both volume and accuracy. The
second step is to transform descriptive data into coding form
(Coding). The third step is to transform and store data in
the appropriate media(Data transformation) for computer system
consisting of data entry and data verifacation. The fourth step
is to edit data by machine (Machine editing), to make sure that
keyed in data is correct. The fifth step is to update
incorrect data after machine editing. Three ways of updating
are to delete a repeat record from the file, to insert a missing

record to the file, and to correct those fields which aré error.

2.3.2 System Design and Procedure of System Development.

The precedure of information system development is
described in this section. It includes four phases, namely,
study phases, conceptual design phase, detailed design phase and
implementation phase ( Robert, 1986 ).

| 1. Study Phase. This fundapental procedure is to study
the organization, especially its existing' system to identify
the organizational obJjectives, responsibility, encouqtered
problems in data processing, data flow and information
requirement. Preparation of the project proposal is also included
in this study phase.

2. Conceptual Desigﬁ Phase. This phase is concerned
with the design of overviewed proposed system. It. emphasizes the

application as seen by those operating or using the outputs of



the system. The conceptual design involves in the identif icat.ion
of the data source and the specification of hardware and software.

3. Detailed Design Phase. . This phase establishes a
more complete design for implementat.ion of the proposed systen.
It provides the basis for physical database design, application
program development and procedure development.

The physical database design includes the procedure
to define the database or files needed by an application
program while the program developement includes coding and
testing program and the procedure development include preparation
of the process for data input/output. |

4. Implementation Phase. Implementation of information
system is a process of development and installation of the system

in such a way as to assure its successful use.

2.3.3 System Testing

The testing is performed in order to improve and
adjust the system. There are 3 distinct phases of system testing;

1. Module testing. Each individual program module
is tested using dummy process for calls to other modules.

2. Integration testing. Groups of program modules
are tested together to determine whether they interface properly.
This may be done incrementally as they are developed until the
entire program system obtained is tested.

3. System Testing. This includes the testing of the

complete set of the application programs.
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2.4 Major Considerations for Information System Design
There are several major considerations for system design.

1. Ease of use. The interface must be easy to use, in
order to require minimum or none of memorization of commands.
The man-machine dialogue must be able to cope up with a variety
of users who have little or no comput.ing experience.

2. Coding scheme should be standardized and with logical
representation which is the first step towards the implementation
of the information system.

3. File deéign. The files are made up of groups of
recorded data which can be used together to provide a logical
and easy way of processing.

4. Fast‘response time. The interactive nature of the
system places high importance on the response time. Although the
very fast response time in the range of few seconds is not
necessary, the system should be fast enough for the end-users to
retrieve the information without having to wait too long.

5. Back up and recovery. In order to maintaip the
existance of necessary data, any action that would result in the
loss or destruction of data must be prevented.

6.Se¢urity restriction. An authorization must be checked
whenever an access to sensitive data is attempted. Different.
check can be established for each type of access(retrieve, modify,
delete, etc.) to each piece of information.

( Ekrarintrakul 1984 : 26 )
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2.5 Computerized Information System in Natural Resource and

Environment.

2.5.1 Information System is used for environmental comtrol.

The Air Pollution Control Office and the Water Qﬁality

Ooffice of the Environmental Protection Agency, USA, are using
computers to evaluate and control the levels of pollution.
The water and air data are obtained from monitoring stations
located at critical sites around the states. The data from the
stations are automatically forwarded to a central computer.
These data are then compared with the acceptable environmental
standards, and if the standards are not met, an appropriaie
alarm message will be sent to the Department of Environment

Conservation, in order to take corrective action( Donald, 1985 ).

2.5.2 Information System in Water Project Management.

California’s State Water Project designed a computer
system to conserve water by moving it from surplus areas in
northern California to needy areas in the south and west.
The main computer system continuously receives data from the five
remote control centers. The data are automatically processed by
the main computer. In the event of emergency, a control center
will quickly shut down the affected part of the system to prevent

serious loss of water. (Donald, 1985)

2.5.3 Conservation Database for Thailand
Dr.Brockerman, Coordiﬁator of the Conservation Data
Center, Faculty of Science,vMahidol University, ( 1990 ) and The
World Wildlife Fund have developed the database package since

1986 for monitoring and evaluating the status of vertebrate
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species, terrestial habitats and protécted areas. The database
provides preliminary information for management needs and
environmental impact analysis. The required information can
be displayed both on screen and by printer. In addition, the
system has a capacity for screen viewing of map data through
a graphic mode on color monitor. The system is developed under

FOXBASE and stored in IBM PC-AT computer.

2.5.4 Computer System in Logging Management

Nueangdee ( 1987 ), Forestry Scientist of Forest
Industry Organization, (FIO) has'applied microcomputer in logging
management. of FIé. It is @ computerized informatiom system for
monitoring and evaluating the logging data by using dBase 111’.
The system contains several data files according to the existing
function of FIO. It enables the users to obtain the situation of
logging which covers timber volume, type, quality and location

within five minutes.

2.5.5 Computerized Information System for Human Resource
Management
Ekrarintrakul ( 1984 ), a postgraduate student in
Computer Science of the Asian Institute of Technology, developed
A Design of an Information System for The Department of Local
Administration, Ministry of Interior Affair, which is an analysis
and design of a computerized human resource information system.
The system consists of employee position record, education and
training record, benifit record. It is an efficient tool to plan
and control the human resource. Cobol is used for coding the

applicatidn programs.
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2.5.6 Agricultural and Natural Resource Database

Kayadesa ( 1984 ), a postgraduate student in Computer
Science of the Asian Institute of Technology, developed the
Agricultural and Natural Resource Database for Thailand as a
Master degree thesis. It is an analysis and design of
computerized database to be used at The Ministry of Agriculture
and Cooperat.ives. The database consists of three subsystenms;
(1) Agriculture of Thailand (2) Cropping area and production
at. provincial level (3) Croppinga area and production at national
level. The data are used as a tool for land use planning and

production control.

2.6 The Royal Forest Department

2.6.1 The Organization

The_ Royal Forest Department ( RFD ), Ministry of'
Agriculture and Cooperatives, is charged with the research and
development, protection, silviculture and wutilization of all
forest resources at the national level. (Foreign Relation Section,
The Royal Forest Department 1990 : 1 ) At present the RFD is
organized into the following 2 parts.( Fig 2.2 )

1. The Central Official Administration comprising 13
functional divisions and 21 zone forest

2. The Territorial Official Administration comprising

72 provincialhforest offices and 564 district forest offices.
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Fig 2.2 The Organization Structure of The Royal Forest Department

2.6.2 Statistical Report and Information System

The Central Office Administration has produced
statistical report and information system to support the forest
management, research work and requests from other agencies
such as business firm and mass media.

1. Annual Forest Statistics and Annual Forest Report,
publlshed by the Planning Division, provide important and
interesting data covering population, forest areas, logging
prqduction and consumption, import/export of wooden itenms and
wood industry, revenues/budget and manpower and activities of each
division. The publications also include The King’s Project,
organizat.ion administratioh, Forest. resource conservation,
reforestation, land-use efficieﬁcy improvement.,, the use of forest,
forest survey and research, education, service and international

affairs, budget and revenue.
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2. Leaflets, Posters and Newsletters are distributed
by the Public Relation Section,Office of the Secretary, aiming at
greatening people’s awareness on natural conservation headed in
many topics. Some of them are the usefulness of the forest,
principle of the forest and wildlife conservation, types of
forest and vegetation in Thailand, natural resource conservation.

3. Registration Book of Forest Concession. The book
published by the Forest Management Division contains all items
of concession data. There are 4 series of publication as divided
by regions, North, Northeast, Center/East and South. Altogether
. 960 concession items are arranged in order according to the
concession type. There are 8 concessions types as approved by
the Royal Forest Department, namely, teak wood, other wood,
railway forest, multipurpose forest, industrial purpose, fire
wood, palm leaf collection, .mangrove forest.. Moreover, the
concession may be longterm or shortterm. concession.

. Longterm concession covers the term of i5 - 30
years. The concession for teak wood, other wood, railway forest
and mangrove forest are longterm consisting of the following
variables;

- Order

- Forest name

- Area

- Location including the district (amphoe)

- Concession licence number

- Date of allowance

- Term of allowance, including start.ing and ending
dates

- Concessionair’s name

- Production volume
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Shortterm concession covers the term of not more
than 15 years. The concession for firewood, palm leéf collection,
industrial purpose, multipurpose forest are shortterm concessions,
consisting as appeared in the Registration Book of Concession the
following variabless;

- Order

Forest name

-~ Area

Location including the district (amphoe)

Term of allowance

Remarks

4. Registration Book of Protected Forest Area.

This book contains a 1list of national reserved
forest. It is published by the National Forest Land Management
Division, in which altogether 1,220 forest areas appear in order
by zone and province. The published data cover the following.
variables:

Forest code

- Forest name

- Location, including district and sub-district
(amphoe and tambol)

- Establishment. area in rai ( 1 rai = 1,600 squaré
meters )

- Current area in rai

- Forest Announcement including year of issue

5. Reforestation Database.
The Office of Private Reforestation and Extension

has developed a database to store reforestation data since 1987,
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consisting of 2,796 records covering 63 provinces in 5 regions of
the country. The database is developed under dBASE 111" and
stored in PC computer. Each file consists of the following ‘
variables: |

- Number

- Name and Address

- Location

- Plant species

- Area

- Year of planting

- Number of plants

- How far from the city and transportation

- Seed sources

- Remarks



CHAPTER 111

RESEARCH METHODOLOGY

3.1 Population and Sample Size

Population of the study is secondary data of forest
concession, protected forest, and reforestation which are stored
as official documents of the Royal Forest Department, consisting
of 960 items of forest concession in The Registration Book of
Concession, 1,220 items of protected forest area in The
Registration Book of the National Reserved - Forest, and 2,796
records of reforestation in the Reforestation Database.

In the development of the information system, the
sample size of the study consists of 29 % of concession forest,
8 % of protected forest, and 42 % of reforestation. Distribution

of ﬁhe population and the sample size is shown in the table 3.1

Table 3.1 Population and Sample Size

REGION/ CONCESSION PROTECTED FOREST REFORESTATION
ZONE/ Total Sample % Total Sample % Total Sample %
PROVINCE

Total 960 276 28.7 1,220 93 7.6 2,796 1,164 41.6




Table 3.1 ( cont.)

19

Sukhothai 11 3 ar.2 12 1 8.3

REGION/ CONCESSION PROTECTED FOREST REFORESTATION
ZORE/ Total Saaple % Total Sample % .. Total Sample 1%
PROVINCE
North 395 161 40.7 257 25 9.7 1,045 1,045 100.0
Phrae 19 11 22.4 8B4 9.3 61 61 100.0
Phrae 23 6 26.0 27 2 7.4 61 61 100.0
Nan 26 5 18.2 TRRENTE - - -
Lampang 36 8 22.2 33 2 6.0 7 7 100.0
Lampang 36 8 22.2 33 2 6.0 7 7 100.0
Chieng Rai 59 59 100.0 42 4§ 9.5 34 34 100.0
Chieng Rai 35 35 100.0 39 2 5.1 21 21 100.0
Phayao 24 24 100.0 3 2 66.6 13 13 100.0
Chieng Mai 105 32 30.4 35 4 11.4 1 1 100.0
Chieng Mai 52 23 25.0 25 2 8.0 1 1 100.0
Lanphun 13 9 69.2 10 2 20.0 - - -
Mae Sarieag 24 24 100.0 9 2 22.2 - - -
Mae Hong Son | 24 24 100.0 9 2 22.2 ~ - -
‘Pitsalllok 57 12 21.0 44 4 9.0 333 333 100.0
Pitsanulok | 15 3 20.0 13 1 7.6 67 67 100.0
Uttaradit 18 6 33.3 15 1 6.6 81 81 100.0
Pichit 1 - 0.0 3 1 33.3 73 73 100.0
Phet.chabun 23 3 13.0 13 1 7.8 112 112 100.0
Tak 50 8 16.0 27 2 7.4 319 319 100.0
Tak 39 5 12.& 15 1 6.6 297 297 100.0
22 22 100.0



Table 3.1 ( cont.)

REGION/ CONCESSION PROTECTED FOREST REFORESTATION
ZONE/ Total Sample 1% Total Sample % Total Sample <
PROVINCE
Nakhor Savan 15 7 46.6 24 3 12.5 290 290 100.0
Nakhon Savan 3 2 66.6 6 1 16.8 37 37 100.0
Uthai Thani 2 1 50.0 9 1 114 - 35 35 100.0
Kamphaengphet 10 4 40.0 9 1 111 218 218 100.0
Northeast 151 . 61 40.3 351 32 9.1 953 119 12,4
Nakhoa Ratchasima 2T 10 137.0 62 6 ’9.6 527 119 22,5
Nakhon Ratchasima 15 5 33.3 29 2 6.9 484 119 245
Chaiyaphum 5 3 60.0 11 2 18.1 7 - 0.0
Burirum T 2 28.5 22 2 9.0 33 - 0.0
Ubol Ratchathani 40 16 40.0 139 6 4.3 243 - 0.0
Ubol Ratchathani 21 5 23.8 ?B 2 3.4 21 - 0.0
Surin 6 4 66.8 29 2 6.9 160 - 0.0
Si Sa Xet 10 5 50.0 25 2 8.0 32 - 0.0
Yasothon 3 2 66.6 21 - 0.0 30 - 0.0
Khoa Kaen 18 10 55.5 56 8 14.2 66 - 0.0
Khon Kaen 10 5 50.0 22 2 9.0 22 - 0.0
Mahasarakhae 1 - 0.0 10 2 20.0 16 - 0.0
Kalasin B 4 66.6 14 2 14.2 22 - b.O
Roiet 1 1 100.0 10 2 20.0 6 - 0.0
Udon Thani 55 20 36.5 9 12 12.7 120 - 0.0
Udon Thani 29 5 17.2 27 2 7.4 38 - 0.0 .
Nongkhai - - - 8 2 25.0 53 - 0.0
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REGION/ CONCESSION PROTECTED FOREST REFORESTATION
ZONE/ Total Sample % Total Sample % Total Sample %
PROVINCE
Loei 13 5 38.4 20 2 10.0 2 - 0.0
Mukdaban - - - 7 2 28.5 9 - 0.0
Center 25 8 32.0 80 11 13.7 406 - 0.0
Sarabari 5 1 20.0 14 6 42.8 51 - 0.0
Saraburi 1 = 0.0 8 2 25.0 12 - 0.0
Chainat - - = 2 2 100.0 4 - 0.0
| Lopburi 4 1 25.0 4- 2 50.0 35 - 0.0
Banpong 14 { 28.5 29 3 10.3 203 - 0.0
Ratchaburi 4 - 0.0 7 1 14,2 88 - 6.0
Xanchanaburi 9 3 33.3 15 1 6.8 86 - 0.0
Suphanburi 1 1 100.0 T 1 14.2 29 - 0.0
Phetchaburi 6 3 50:0 35 2 5.7 94 - 0.0
Phetchgburi 3 3 100.0 15 1 6.6 58 - 0.0
Prachuap kirikbhan 3 - 0.0 20 1 5.0 94 - 0.0
Bast | 39 19 48.7 63 11 17.4 209 - 0.0
Sriracha 19 14 T3.6 49 8 16.3 137 - 0.0
Chonburi 1 1 100.0 9 2 22.2 95 - 0.0
Rayong 4 4 100.0 8 2 25.0 19 - 0.0
Chantaburi 7 5 Ti.4 18 2 11.0 5 - 0.0
Trat 7 4 57.1 14 2 '14.2 18 - | 0.0
Prachinburi 20 5 25.0 14 3 21.4 61 - 0.0
Prachinburi 14 3 21.4 13 2 15.3 61 - 0.0
Chachoengsao 6 2 33.3 1 1 100.0 - - -



Table 3.1 ( cont.)

R

REGION/ CONCESSION PROTECTED FOREST REFORESTATION
Z0NE/ Total Sasple %  Total Sample %  Total Sample 1%
PROVINCE
South 350 27 7.7 469 14 2.9 183 - 0.0
Surat Thasi 61 9 14:7 65 3 4.6 34 - 0.0
Surat Thani 14 3 21.4 26 1 3.8 6 - 0.0
Ranong 33 3 9.0 13 1 7.8 1 - 0.0
Chum Phon 14 3 21.4 28 1 3.8 27 - 0.0
Nakhoa Si Thalla;;t 220 9 4.0 203 4 1.9 141 - 0.0
Nakhon Si Thamearat 15 3 20.0 689 1 1.4 7 - 0.0
Krabi | 83 3 3.8 45 1 2.2 67 - 0.0
Phang Nga 118 3 2.5 73 1 1.3 66 - 0.0
Phuket 4 - 0.0 16 1 6.2 1 - 0.0
Songkhla 57 5 8.7 155 4 2.5 5 - ' 0.0
Songkhla 10 3 30.0 41 1 2.4 3 - 0.0
Phattalung 7 1 14,2 32 1 3.1 1 - 0.0
Trang . - - - 64 1 1.5 - - -
Satun 40 1 2.5 18 1 5.5 1 - 0.0
Pattani 12 6 50.0 46 3 6.5 3 - 0.0
Pattani 1 - 0.0 14 1 7.1 1 - 0.0
Yala 6 3 50.0 1 1 3.0 1‘ - 0.0
Narathivat 5 3 60.0 21t AT 1 - 0.0




3.2 Data Collection

In the system development, 3 data collection forms are
designed.

1. Concession Forest Form ( Appendix 1) consists of 19
variables which cover all variables as appeared in the
‘Registration Book of Concession. The variables are shown as
follows:

- Identification number
- Provincial code

- Concession type

- Forest name

- Forest code

- Location

- Area

- Concessionair’s name
- Licence number

- Term of allowance

- Starting -date

- Ending date

- Production volume .
- Date of quitting

- Reasons for quitting
~ Existing status

- Date of re-operation

Number of quitting



2.

variables

Registration Book of the Reserved Forest.
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Protected Forest Form ( Appendix 2 ) consists of 22

which cover all variables as appeared in the

shown as follows:

3.

varibles which cover all variables

Region

Zone

Provincial code

District (Amphoe)
Sub-district (Tambol)
Foreét name

Forest code

Area

Year of the latest éurvey
Current area

Forest announcement volume
Forest. announcement section
Forest, announcement date
North boundary

South boundary

East. boundary

West boundary

Forest. management type

Forest. type

The variables are

The Reforestation Form ( Appendix 3 ) consists of 19

The variables are shoen as follows:

Record number
Region
Zone

Provincial code

of the reforestation database



- Province name

- Name of responsible agency
- Type of responsible agency
~ Objectives

- Project

- Location

- Area

-~ Number of plants

- Plant. species

- Seed source

- Year of planting

- Road condition

- Distance from the city

-~ Remarks

3.3 System Design

The Forest Information System of Thailand (. FIST )
consists of 3 subsystems as follows: ( Fig 3.1)

1. Forest. Concession

2. Protected Forest

3. Reforestation
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FOREST INFORMATION SYSTEM OF THAILAND

CONCESSION PROTECTED FOREST REFORESTATION

Fig 3.1 Forest Information System of Thailand.

3.4 System File Design

FIST consists of 10 files, 1 file is auxilary file
which support all 3 subsystems and in each subsystem there are
3 files, namely, master file, provincial summary file and history

file.



3.4.1 Forest Concession Files.
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Fig 3.2 System File Design of Concession

1. Master file, CONCESS.DBF, is used as a file for
entering forest concession data. The record length is 229 bytes

and each record consists of 18 variables as follows (Appendix 4):
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Table 3.2 Data Structure of Forest Concession Master File

Variable Field name Type Length 1Index files
Record number RN N 4
Provincial code PROV C 2 PROV_DEX
Concession type CTYPE c 1
Forest. name CFNAME c 60
Forest code CFCODE C 6
Locat.ion CLOCAT . C 50
Area CAREA N 10
Concessionair ’s name CNAME c 40 CFRIMDEX
Licence number CLICNO C 8 CLIC_DEX
Term of allowance CTERM N 2
Start.ing date CSTART D 8
Ending date CEND D 8
Productioh volume CVOL N 10
Date of quitting CQUIT D 8
. Reasons for quitting CCAUSE C 1
Existing status STATUS Cc 1
Re-operat.ion COPERA - C 1
Date of re-operation CREDATE D 8
Number of Quit CCLOSE N 2

2. Provincial summary file, CONSUM.DBF, is created to
store provincial summarized concession data. The record length
is 337 bytes and each record consists of 42 variables as follows:

( Appendix 5 )



29

Table 3.3 Data Structure of Concession Provincial Summary File

vVariable Field name Type Length Index f ile
Ident.ification nﬁﬁber ID c 2

Region | REGN C 1 REGNDEX
Zone | ZON C 2 ZOONSDEX
Provincial code PRV C 2 PRV_DEX
Area AREA N 10

Thai name TNAME c 20

English name ENAME C 20

Number of concession CONCES N 5
Concession area . CSAREA N 10
Production volume CSVOL N 12

Number of operating concession OCONCES N 5

Number of operating teak wood OTEAK N 5

Number of operating other wood OOTHER N 5V

Number of operating mangrove forestOMANGV N 5

Number of operating multipurpose- OMULTI N 5

forest

Area of operating concession CSOAREA N 10

Area of operating teak wood OCATEAK N 8

Area of operating other wood OAOTHER N 8

Area of operating mangrove forest OAMANGV N 8

Area of operating multipurpose- OAMULTI N 8

Volume of operating concession CSOVOL N 12

Volume of operating teak wood OVIEAK N 10

Volume of operating other wood OVOTHER N 10

Volume of operating mangrové forestOVMANGV N 10

Volume of operating multipurpose OVMULTI N 10



Table 3.3 (¢ cont.)

Variable Field name Type Length Index file
Number of closed concession CCONCES N 5
Number of closed teak wood CTEAK N 5
Number of closed other wood COTHER N 5
Number of closed mangrove forest  CMANGV N 5
Number of closed multipurpose CMULTI N 5
Area of closed concession CSCAREA N 10
Area of closed teak wood CTEAK N 8
Area of closed other wood COTHER N 8
Area of closed mangrove forest CMANGY N 8v
Area of . closed multipurpose forest CMULTI N 8
Volume of closed concession CSCVOL N 12
Volume of closed teak wood CVTEAK N 10
Volume of closed other wood CVOTHER N 10
Volume of closed mangrove forest  CVMANGV N 10
Volume of closed multipurpose CVMULTI N 10
Lastest updating LSTDATE D 8

3. History file, CONCHIS.DBF. When the data in the
provincial summa.fy file (CONSUM.DBF) are updated, the old records
will be added to the history file which is used for monitoring
the trend of concession data in each province. Its record length
is 236 bytes and each record consists of 42 variables the same as

appear in the provincial summary file.( Appendix 6 )
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3.4.2 Protected Forest Files.
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Fig 3.3 System File Design of Protected Forest

1. Master file, FOREST.DBF, is used for entering
protected forest data. The record length is 335 bytes and each

record consists of 22 variables as follows: ( Appendix 7 )
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Variable Field name Type Length Index files
Region FREG C 1 FRGNDEX
Zone | ZON C 2 FRZNDEX
Provincial code PCODE C 2 FPCODEX
District (Amphoe) AMPHURE - C 50
Sub-district (Tambol) TAMBOL c 80
Forest name FNAME c 60 FNAMEDEX
Forest code FCODE c 6
Area FAREA N 12
Year of the lastest- FLSUR C 4
survey
Receﬁt area FCAREA N 10
Forest announcement-  FANNUM C 9
number
Forest, announcement-  FANVOL ) c 3
volume
Forest announcement-  FANSECT C 3
sect.ion |
Forest announcement- FANDATE D - 8
date
North boundary FNORTH Cc 20
South boundary FSOUTH C 20
East. boundary FEAST Cc 20
West boundary FWEST C 20
Forest management type FMANGT C 1
FTYPE C 1

Forest. type
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2. Provincial Summary file, FORSUM.DBF,

is used for

storing provincial summarized protected forest data which

are classified into 8 forest management types.

The data are used

to generate information as requeSted about the protected forest.

The record length is 251 bytes and each record consists of 35

variables as follows: ( Appendix 8 )

Table 3.5 Data Structure of Protected Forest Provincial

Summary File

Variable Field name Type Length Index file
Region REGN Cc 1 FREGNDEX
Zone ZON Cc 2 FZONDEX
Provinéial code PRV Cc 2 FPRV_DEX
Province area AREA N 9
Thai name TNAME c 20
English name ENAME C 20
. Announcement. area FAREA N 8
Number of forests NUM N 4
Recent. aresa FCAREA N 8
Number of National forest NUM1 N 4
Number of National park NUM2 N 4
Number of Forest park NUﬁ3 N 4
Number of Sanctuary NUM4 N 4
Number of No-Hunting area NUMS N- 4
Number of Wildlife park NUM6E N 4
Number of Botanical park NUMT7 N 4
Number of Arboretum NUM8 N 4

17304 111593490
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Table 3.5 ( cont.)

Variable Field name Type Length Index file
Area of National forest FAREA1 N 8
Area of Nat.ional park FAREA2 N 8
Area of Forest park FAREA3 N 8
Area of Sanctuary FAREA4 N 8
Area of No-Hunting area FAREAS N 8
Area of Wildlife park FAREAG N 8
Area of Botanical park FAREA7 N 8 |
Area of Arboretum FAREA8 N 8
Recent, area of National forest FCAREA1 N 8
Recent area oleational park FCAREAZ N 8
Recent. area of Forest. park FCAREA3 N 8
Recent. area of Sanctuary FCAREA4 N 8
Recent area of No-Hunting area FCAREA5 N 8
Recent. area of Wildlife park FCAREAE N 8
Recent, area of Botanical park FCAREA7 N 8
Recent area of Arboretum FCAREA8 N 8
Lastest. updat.ing ISTDATE D 8

3. History file, FORHIS.DBF. When the provincial
summary file ( FORSUM.DBF ) is updated, the old.records will be
added to the History file which is used for monitoring the trend
of protected forest déta in each province. The record length is
251 bytes and each record consists of 35 variables, the same as

appear in the provincial summary file ( Appendix 9 ).
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3.4.3 Reforestation Files.
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Fig 3.4 System File Design of Reforestation

1.Master file, REFOR.DBF is used for entering reforest
data. The record length is 195 bytes and each record consists of

19 varibles as follows ( Appendix 10 ) :
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Table 3.6 Data Structure of Reforestation Master File

Variable Field name Type Length Index file
Record number NO N 4
Region REGN C 1
Zone ZON C 2
Provincial code PROV C 2 RPROVDEX
Province name PV c 2 RPVDEX
Responsible agency RSGBAG C 60 RSBAGDEX
Type of responsible agency RAGEN C 1
Objectives ROBJ C 1
Project " RPROJ C 1
Locat.ion RLOCAT C 50
Area ) RAREA N 10
Number of plants RNUM N 10
Plant species RPSPEC C 6
Seed éource RSUBSO C 20
| Year of planting RYEAR N 4
Transportat.ion ETRAN C 10
Distance from the city RDIST N 3
Remarks REM C 5

2. Provincial Summary file, REFSUM.DBF, is used for
storing provincial summarized of reforestation data which are
classified by 23 plant species. Its record length is 666 bytes

and each record consists of 80 variables as follows:(Appendix 1)
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Field name Type Length Index files

Variable

Region REGN C 1 REFRGDEX
Zone ZON Cc 2 REFZNDEX
Provincial code PRV C 2 RPRV_DEX
Thai name TNAME C 20

English name ENAME C 20

Year of Planting YEAR C 4

Number of reforest area ANUM N 5

Number of reforest area species 1 ANUM1 N 5

Number of reforest area species 2 ANUM2 N 5

Number of reforest area species 3 ANUM3 N 5

Number of reforest area species 4 ANUMA N 5

Number of reforest area species 5 ANUM5 N 5

Number of reforest area species 6 ANUM6 N 5

Number of reforest area species 7 ANUM7 N 5

Number of reforest area species 8 ANUM8 N 5

Number of reforest area species 9 ANUM9 N 5

Number of reforest area species 10 ANUM10 N 5

Number of reforest area species 11 ANUM11 N 5

Number of reforest area species 12 ANUM1Z2 N 5

Number of reforest area species 13 ANUM13 N -5

Number of reforest area species 14 ANUM14 N 5

Number of reforest area species 15 ANUM15 N 5

Nunber of reforest area species 16 ANUM16 N 5

Number of reforest area species 17 ANUM17 N 5

Number of'reforest area species 18 ANUM18 N 5
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Table 3.7 ( cont.)

Variable Field name Type Length Index files

Number of reforest area species 19 ANUM1S N 5

Number of reforest area species 20 ANUM20 N 5

Number of reforest area species 21 ANUM21 N 5

Number of reforest area species 22 ANUM22 N 5

Number of reforest area species 23 ANUM23 N 5

Number of plants PNUM N 10
Number of plants species 1 PNUM1I N 10
Number of plants species 2 PNUMZ N 10
Number of plants species 3 PNUﬁ3 N 10
Number of plants species 4 PNUMA N 10
Number of plants species 5 PNUM5 N 10
Number of plants species 6 PNUME N 10
Number of plants species 7 PNUM7 N 10
Number of plants species 8 PNUMS N 10
Number of plants species 9 PNUM9 N 10
Number of plants species 10 PNUMIO N 10
Number of plants species 11 PNUM11 N 10
Number of plants species 12 PNUM1i2 N 10
Number of plants species 13 PNUM13 N 10
Number of plants species 14 PNUMi4 N 10
Number of plants species 15 PNUMI15 N = 10
Number of plants species 16 PNUM16 N 10
Number of plants species 17 PNUMI7 N 10
Number of plants species 18 PNUM18 N 10
Number of plants species 19 PNUM19 N 10
Number of plants species 20 PNUM20 N 10
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Table 3.7 ( cont.)

Variable Field name Type Length Index .f iles
Reforest area species 23 AREA23 N 10
Lastest updating LSTDATE D 8

3. History file, REFHIS.DBF. When the provincial
summary file is updated, the old records will be added to the
“history file which 1is used for - monitoring the trend of
reforestation data in éach province. Its record length is 666
bytes and each record consists of 80 variables as appear in the

provincial summary file ( Appendix 12 ) :

Auxilary file, PROV.DBF, is used for storing the data
| of each province for system development. Its record length is 76
bytes and each record cohsists of 9 variables as follows:

( Appendix 13 ) :

Table 3.8 Data Structure of Auxilary File ( PROV.DBF )

Variable Field name Type Length Index file
Region REGN C 1

Zone ZONE C 2

Provincial code PVCD C 2 PV_DEX
Thai name TH_NAME C 20
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Type Length Index file

Variable Field name

English name . ENG_NAME C 20
Postal code POST.CD Cc 5
Provincial area AREA N 9
Population number - POP N 9
Population density DENS N T

3.4 Analysis

3.4.1 Percentage of concession area to provincial area

concession area

provincial area

where concession area

provincial area

X 100

summat.ion of all concession forest

area in each province

area of the whole province

3.4.2 Percentage of the operating concession area to

- concession area

operat.ing concession area

concession area

where operating concession area

X100

summation of all
concession forest areas
which are under operation

in each province.-
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concession area = summation of all
concession forest

area in each province

3.4.3 Percentage of the closed concession area to concession
area

closed concession area
= - X 100

concession area

summat.ion of all

where closed concession area
concession forest areas

which are authorized to be
closed in each province.

concession area "= summation of all concession

forest area in each province

3.4.4 Percentage of total concession area to the whole area

total concession area
= X 100
whole area

where total concession area = summation of all concession
forest area in each region
and zone

summation of all provincial

whole area

area in each region and zone

3.4.5 The change of protected area
= current area - established area

forest. area by the latest survey.

where current area

established area

forest area by the first

establishment
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3.5 System Evaluat.ion

Three evaluation forms are designed to be used in the
system demonstration at the Royal Forest department; Each form
consists of 17 questions about the officers’ satisfaction and
suggest.ions. on FIST. ( Appendix 14 )

The satisfaction of users is focused on time of
information retrieval, greaten ease of work, greaten effectiveness
of work, use of information in forest management, use of
information in working operation, clearification of output forms,
completeness of information, and ease of system commands and

procedures.



CHAPTER IV -

RESULT

Forest. Information System of Thailand (¢ FIST ) consists
of 3 subsystens;

1.Forest Concession

2.Protected Forest

3.Reforestation -

Each subsystem provides 2 functions, namely, information
retrieval and data maintenance. 1In the part of data maintenance,
only the officer who has password and priority is allowed to
operate this function as shown in figure 4.1. And in the part of
information retrieval, the system provides a data output from
the system at 3 levels; item retrieval, provincial summary
' retrieval, and regional/zonal summary retrieval. All outputs of
the system are able to’' diplayed both on computer monitor and

printer.
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Data

maintenanee

In gvmﬁon
Ratrieval

Fig 4.1 System Flow Chart

4.1 Information Retrieval

Access to the information retrieval is controlled by the
main menu. The main menu consists of 4 selections; forest
concessicn, protected forest and reforestation information
according to the subsystems. And the last selection is to exit

to DOS. The main menu screen is shown in figure 4.2
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FOREST RESOURCE INFORMATION SYSTEM

1.Forest Concession
2.Protected Forest
3.Reforestation

9.KEXIT

SELECTION NUMBER ===

Fig 4.2 Main menu of FIST

4.2 Concession Information Retrieval

Output. of concession information consists of 21 forms,
FORM_C1, FORM C_2R to FORM_C11iR and FORM C.2Z to FORM_C11Z, which
are classified into 1 form of item retrieval, 12 forms of
provincial summary retrieval and 8 forms of regional / zonal
summary retrieval.

In order to get concession information, there are 3- 5

submenu as shown in figure 4.3



»

Muln Menu

.. Concession Informalion

1. Protected Forest informalion
3. Reforestation Information

1 Submenu 1
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Fig 4.3 System Flow of "Concession Information Retrieval
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4.2.1 Item retrieval
It provides 1 form, FORM.C1, which consists of all
information of each concession. There are 3 key words to
retrieve FORM_C1. They are provi‘ncial code, concession licence

number, and concessionairs’name. The following is FORM.C1.

. : .
Su/1donsd 29711790 _ . Antind 1
- =+ % % pasHuumming « % + = -
’ ' . ,
A s oAl e tigeann Handn : 18geiny
Ys=iam : Alinszuniay

PavstnmigewiSuluunin ¢ u. tuvindmid it
Huynnuatuf @ 11572516 :

qey=taan @ 30§ 0 semdng 101710716 - 30709746
__bmfidumn 270.37 #5.n4. :
uSiaiifivmoan 0.00 Au.Y¥. #o @

| . .
file @ 2.un09 3. 18u9and

ANMHYDNENYNTY
vi=Timsgndadiuums o A%Y -

§578N15921Y nA Enter...unldn DA N s Y

Fig 4.4 FORM_C1 : Concession Information Retrieved by Item

4.2.2 Provincial Summary Ret.rievél
It provides 12 forms, the first 6 forms are FORM_C2R
to FORM_C7R which report output ini" ormat.ion -of each province in
each region, and the other 6 forms are FORM_C2Z to FORM_C7Z which

report. output information of each province in each zone.



4BA

4.2.2.1 FORM_C2R and FORM C2Z : Total concession of

each province in each region and in each zone

The form consists of provincial area, number of
concessions, concession area, production volume and percentage
of concession area to provincial area. The percentage number of
some proviﬁces \a.re over 100 percent, because of the overlapping
area. The total number of each region and zone are also provided

at the end of each form. The following are FORM_C2R and FORM_C2Z.

] fufiaumsdid 5 mavl
[ - B i meesieen
! Fnfismamintsi 3 menang
r Fxfsomndnnd 3. ansTasae1fseinta
fasismutnedl + mamle o
R BRIt U y $auqs
Sanin fuf . = . Infl

Twas . Anfitrs.m0 utnns Huums

1Baevm 20107 29 10560 o 52.52 %

Ay 4506 12 ° Som8 0 112.26 %

Jamine 12534 13 4833 o .38.56 %

anafiad 7839 12 2054 13 115.51 %

Huns 6539 12 5150 o 78.76 %

R 11472 C o t1 T 7389 ‘o 62.32 %

Nzt 6335 24 7293 I 115,12 %

- 118u9% 11678 33 124690 [ 108.66 %

uidosnan 12683 23 19468 [3 185,63 2

was39d 9598 2 2867 20808 29.87 %

Musnt 6730 .1 2344 44892 34.83 %

UK LS 8507 6 5125 io3ers | 59.%54 %
N 16407 7 am2. o © 25,89 % "

ity 6396 -8 - .4386 ] 69.52 %

Rugtan 10816 8 5106 -0 47.20 %

inaysd 12668 S8 3903 o . 3o.81 %

Cam 185113 208 108398 169376 85.77°%

Fig 4.5 FORM_C2R : Total Concession of Each Province in Each Region
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[ Gxbtuumnintd + 1emidugnne .
Bntiuminned Vot 1 S -
Hendn Bud : pamr - 3 :T | —J
ws Fufitas yines Huums _J
uidavnsy 12681 23 18468 o 145,463 2
Lo 12681 23 19468 o 145,63 %

Fig 4.6 FORM_C2Z : Total Concession of Each Province in Each Zone

4.2.2.2 FORM_.C3R and FORM_C3Z : Operating concession

of each province in each region and each zome

The output of each province consists of provincial area,
number of concessions, concession area, number and area of
operating concessions including percentage of the operating
concession area to concession area. The total number of each
region and zone are also provided at the end of each form. The

following are FORM_C3R and FORM.C3Z.
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Fig 4.7 FORM_C3R : The Operating concession of each province in

each region
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E wiaodafl 2 ns.ou. Hmsd oS $un1s 1en18ue9nn
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- o
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am 12681 23 18468 22 17900 96.92 %

Fig 4.8 FORM_C3Z : The Operating Concession of each province in

each zone



51

4.2.2.3 FORM_CAR and FORM_CAZ : Closed concession of each

province in each region and each zone

The output of each province consists of provincial area,
number of concessions, concession area, number and area of the
closed concessions including percentage of the closed concession

area to concession area. The total number of each region and
zone are also provided at the end of each form. The following

are FORM_CAR and FORM_CA4Z.

R S Aigaitetn: matd
[ mirufnfl ¢ ma.on. s fifigndeda: neaczinoon
wiawdeh : meom. Haumshidfigndeta: menans
I whofif e au. M fifigeietn: smacinean 1309 nts
mawlind ¢ n3.nw. Sprwddifignieda: manta
- g g‘ v
TT) anfi - g 7 #
FWIN findl FTwmfitn fnsi Hum
1 (uermd 20107 29 10560 12 4192 39.70 2
AW 4506 12 soss 7 2817 55.69 %
amhy 12534 13 4833 9 T332 ! 68.53 %
1 eﬂ?nnﬁ 7839 12 9054 3 2576 28.4% %
s 6539 12 sim0 ’ 2774 53.87 %
m 15472 11 7149 o o 0.00 %
Hz1 6335 24 7293 1 583 8.02 ¥
sy, 11678 35 12690 12 3612 28.46 %
uiidoenaw 12681 23 10468 1 568 3.08 %
wasaraed 9599 > 2807 o o 0.00 2
ahuer T 6730 1 2344 o o 0.00 %
WK LHY S 8407 & 5125 4 2598 50.56 % -
) 16407 7 am2 7 4412 100.00 % _J
bl &596 8 4386 o [ 0.00 %
Augtan 10816 8 310 s 3825 - 67.09 % __J
ey 12648 5 3903 5 3903 100.00 %
p—
{ sm ) 165113 208 108598 73 34768 32,02 %

Fig 4.9 FORM_C4R : The Closed concession of each province in

each region
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‘Fig 4.10 FORM_CAZ : The Closed concession of each province in

each zone

4.2.2.4 FORM_C5R and FORM_CS5Z : Concession by type of

each province in each region and each zone

It provides concession information which is classified
into 4 types, namely, teak wood, other woods, mangrove forest and
multipurpose forest. The output of each prbvince consists of
provincial area, number of concessions, concession area,
production volume and pert.:ent.age of concession area to provincial
area. The total number of each region and zone are also provided

at, the end of each form. The following are FORM_C5R and FORM_C5Z.
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Fig 4.11 FORM_C5R : Concession by type of each province

in each region
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Fig 4.12 FORM_C5Z : Concession by type of each province

in each zone
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4.2.2.5 FORM_CSR and FORM_C8Z : Operating concession

by type of each province in each region and each zane

1t provides information of concessions which are now
operating. The concessions are classified into 4 types, namely,
teak wood, other woods, mangrove forest and multipurpose forest.
The output form of each prbvince consistg of provincial area,
number of concessions, concession area, number and area of
operat.ing concession including percentage of operating concession
area to concession area. The total number of each region and
zone are also provided at the end of each form. The following

are FORM_C6R and FORM_C6Z.
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Fig 4.13 FORM_C8BR : Operating concession by type of each province

in each region



4.2.2.6 FORM_CTR and FORM_C7Z : Closed concession by Type

of each province in each region and each zone

It provides inf ormat.ibn of concessions which are
authorized to be closed down. The concession are classified
into 4 types, namely, teak wood, other woods, mangr"ove forest,
and multipurpose forest. The output form of each province
consists of provincial area, number of concessions, concession
area, number and area of the closed concession including
percentage of the closed concession area to concession area. The

total number of each region and zone are also provided at the end

of each form. The following are FORM_C7R and FORM_C7Z.
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Fig 4.15 FORM_CTR : Closed concession by Type of each province

in each region
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Fig 4.16 FORM_CTZ : Closed concession by -Type of each province

in each zone



4.2.3 Regional and Zonal Concession Summary Retrieval

It provides 8 forms. The first 4 forms aré FORM_C8R
to FORM_C11R, which are the total co'ncessio.n of each region
and the other 4 forms are FORM.C8Z to FORM_C11Z vwhich are the
total concession of each zone. Both region and zone generate
output information in the same form. Detail of each form is

shown as follows:

4.2.3.1 FORM_C8R and FORM_C8Z : Total Concession of each -

region and each zone

It is the total concession - of Thailand which covers
provincial area, concession area, number of *concessions,
production volume and percentage of concession area to total area.
The total number of each region and zone are also provided at the

end of each form. The following are FORM_C8R and FORM_CB8Z.

* fxfirmhtd ussinding

: T ' , famwnddl $quqe
mA/\n fudl - g:nﬂ
amas  Fnfions. o uSums i

mrainta 165113.28 208 108597.87 169376.00  £5.77 %
mancineon 1Jugt 324336, 05 282 1483534. 60 28899770.8 45.80 X
RNAY 379078. 44 308 . 172827.01 27576862.5 45.39 %
MAaieasn 396130, 44 324 1790355.08  30646999.4 43.20 %
mAvd 450468, 21 357 189374.72  30845999.4 42,04 X
k] 12426960.6 wsse  6128122.09 722477587 49.31 %

Fig 4.17 FORM_C8R : Total Concession of each region
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Fig 4.18 FORM_C8Z : Total Concessiox_x of each zone

4.2.3.2 FORM_.C9R and FORM_C9Z : Concession hy Type of

each region and each zone

- It provides the information of concessions which are
classified into 4 concession types, namely, teak wood, other wood,
mangrove forest and multipurpose forest.. The output inf ormation
cover area, number of concessions, concession area, product.ion
volume and percentage of concession area to total area. The
total number of each region and zone are also provided at the end

of each form. The following are FORM.CSR and FORM.C9Z.
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Fig 4.19 FORM_C9R : Concession by Type of each region
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Fig 4.20 FORM_C9Z : Concession by Type of each zone



4.2.3.3 FORM_C10R' and FORM_C10Z : Operating Concession

by type of each region and each zone

It provides total information of the concessions which
are currently operating. They are classified into 4 types,
namely, teak wood, other woods, mangrove forest and multipurpose
forest. The output consists of regional/zone area, number and
area of concessions, number and area of operating concessions,"
including percentfage of operating concession area to concession

area. The total number of each region and zone are also provided

at the end of each form. The following are FORM_Ci0R and
FORM_C10Z.
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Fig 4.21 FORM_C10R : Ope;ilting Concession by type of each region



61

e
niginft ¢ wsam. Suummda s s g ons (Bene -
winadni 2 B, .‘qummhn‘mmuﬂ'n'wﬁ\m'nﬂmn-i
— — [ ’ .
iv iRt < k. Sl uing san e adean i Buas
— ;
whsknf ¢ as.nn. s Eenn L a0
. Sunindntd : Yyas
Hanin nfl —- - Mnfl
ERIR1Y fnflsm o SufbancBems D
LRt L3 11 814, OO 10 9746.00 k3
RIS RERT) 21 8313, 00 18 5628, 00 L
Lt B 11 5345, 00 &, 2807.00 %
L & 1091.00 3 2550, 00 *
trRaming 3 1932, 00 1 273.00 %
Londnatan 7 5523.00 3 2867, 00 46.51 %
LRI 10 5778.00 7 4588, 00 79.40 %
LIRS TN o 0.00 o 0.00  ewEsax %
LusgEnU 0 0.00 o 0,00  seEwes %
[RETRT ot a 0. 00 o o NSl
R R o 09.00 o 0,00 wemeaw 7
tEARAIATSSH 3 3766.00 3 T966.00 100,00 %
tesVIngs o .00 @ D.00 sEEEse %
LR3I o .00 o 0,00 wxress 7
Lemiimtde o 0. 00 0 0,00 ereser %
(SEAVT 2 iTE] o .00 o 0,00 wexsae %
1emgsmadsat o 9,00 o D.00  weesxw 2
\PARATHTE IS 10821.90 o 0,00 o 0.00 EEerewr 7
(3 50 E 5l t3297.34 [a} D00 b Q.00 . rrsaes 7
M 450468, 21 78 337562.00 3 32627.90 72.89 %

Fig 4.22 FORM_C10Z : Operating Concession by type of each zone °

4.2.3.4 FORM.C11R and FORM_C11Z : Closed Concession by

type of each region and zone

It provides total information of the concessions
which have " been closed down by the authorities. They are
cl;issif ied into 4 t.ypeé, nanely, teakwood, otherwoods, mangrove
forest and multipurpose f orésf.. The output consists of
regionai/zone area, number and area of concessions, number and
area of closed concessions, including percentage of closed
concession area to concession area. The total immber of each
region and zone are also provided at the end of each form. The

following are FORM_CiiR and FORM.C11Z.



rag s
Lm'rmﬂuﬁ TR e S s zaedfigndein S
o E : ;
[ miuini ¢ wa.an. .ﬁuunﬂndwvwalnuﬂqnﬁqﬂn
: o . — - M
Fn’rmﬁuﬂ ERCER LTS Dumsdrtin gzt Lasiignadeta {
wh il eeroan. Suowmdruidnfigndeds
)
. Huywmiid Yoz
MR/ LR anfi = — anft
T fAwfisw o Anfigededa Juunm
mala 165113.28 74 34762.00 21 1713800 27.110%
mRarfrasnlae 159222.77 o 0.00 o 0.00  *nerer 7
TWMAY 54742.379 o 0,00 o 0,00 xearew %
s T 17072.00 2 G0 o 0,00 wrewes
MR 54317.77 o 0. 00 o 0,00 srwrxs 7 -
ERL] 150468, 21 T4 A4762.00 21 12135.00  27.11 %

Fig 4.23 FORM_C11R : Closed Concession by type of each region

wiwfndi ¢ et Sumaihe tsaus saadfignieila o
sl wsoan. ﬁuunwnﬁauq»la»ﬁqn.eﬂn
— A I\ N/ /) oL 4
[ IDRBLT SRR A Snummitiing san iasfigndeile q
— i .
el 0 asam. smwihuiafigedeta
S, Huymmdnd Jmas
R/ LR fudt = — = fnil
I % P . Anfigndedn duinnw

tynuside Jus 12681.26 11 7814.00 1 £68.00  5.79 % .
L gy 18017.43 21 8713, 00 3 1685.00 20,27 %

L S 24612.94 | 1} 5345. 00 5  2538.00 47.98 %

] 27002.78 & 4RL.00 2 1541.00  I7.67 %
LIBA 12533, 96 5 1932.00 3 1639.00  85.87 %

Ll Tan T1322.86 7 E523.00 3 29T4.00 53.89 %

VORI 18010. 67 10 5778.00 3 1190.00  20.60 %
RUCLEEEAY i) 43594, 09 o 0.00 o 0.00 %ewawe %
LUABIRUIS 26132.19 o 0.00 o 0,00 wrmeer %

VoA s 19464.71 a 0.00 o 0.00 wreses %
LHERQUAIIE R 40031.78 o ©.00 ] 0.00 wEeams %

\anAT 198 24935.42 - I 3966.00 o o.00 0,00 %

s Inys 17308.50 o .00 o Q.00 wxswew %
tpEdeen 17072, 00 o .00 O 0,00 wewers T
vusiiamtde 24841.14 o 0.00 o 0,00 wumsenr %

[V T T 12572, 73 o 0.00 o 0,00 semwes %
tmgeaied 22198.53 o @.00 o 0.00 wwerer %
LEEBAIATETINIIY  18821.90 ] .90 ] 0,00 Exsewe %
PIRAITAT 13297.323 o 0,00 I GO0 wwErnw 7

T 450458.21 74 A3752.00 21 1217T.00  27.1) %

Fig 4.24 FORM_C11Z : Closed Concession by type of each zbne



4.3 Protected Forest Information Retrieval

S
]

outputs of Protected forest information consist of 7
forms, FORM_F1, FORM_F2R to FORM_F4AR and FORM_F2Z to FORM_F4Z,
which are classified into 1 form of item retrieval and 6 forms of
provincial summary retrieval. In order to get protected forest

informat.ion, there is 3 - 5 éubmenu as shown in figure 4.26

4.3.1 Ttem Retrieval
It provides 1 form, FORM.F1, which consists of all
information of each protected forest area. There Aare 2
key words to retrieve FORM_F1. They are provincial code,

and forest name. The following is FORM_F1.
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Fig 4.25 Protected Forest Retrieved by Item
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4.3.2 Provincial Summary Retrieval

It provides 6 forms, The first 3 forms are FORM_F2ZR to
FORM F4R which report output information of each province in each
region, and the other 3 forms are FORM_F2Z to FORM.FAZ which
report. output information of each provinces in each zone, Both
region and zone generate output information in the same form.

Detail of each ‘form is shown as follows:

4.3.2.1 FORM_F2R and FORM_F2Z : Protected forest of

each province in each region and each zone

It provides province name, number of forest,
established area and current area, including any change of the
area which is the result of the comparison between the
established area and the current area. The total number of each
region and zone are also provided at the end of each form. The

following is FORM_F2Z.

Y/ iidonsil 2 11/01/90 L3 S
whaufnfl 2 44 Fatidrtdt > Lomatewm
: s P ?

awtn s Infiedezna Anfttagtin 1Ruran
a9ran 3 T ase2 0788 56126
e 3 91758 81758 o -

.ousa 3 . 48231 48231 [

fnge z 05719 305719 0

3 12 440370 476495 56126 =

Fig 4.27 FORM_F2Z : Protected forest of each province

in each zone
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4.3.2.2 FORM_F3R and FORM_F3Z : Protected area by

forest. name of each province in each region and each zone.

It provides a list of the forest names together with some
related data such as forest announcement volume, forest area,
year of the lastest sur:vey, current. area and the area of
difference which is the comparison between established area and
current area. The total number of each region and zbne are also

provided at the end of each form. The following is FORM_F3R.
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Fig 4.28 FORM_F3R : Protected area by forest name of each

province in each region
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4.3.2.3 FORM_F4R and FORM_FAZ : Protected area hy type of

forest management of each province in each region and each zone

It provides the total forest area as classified into 8
types according to the forest management, namely, National Forest,
National Park, Forest Park, Sanctuary, No-Hunting Area, Wildlife
Park, Botanical Park and Arboretum. _ A user is able to obtain

province name, number of forest area of both the previous

established area and current area, including-any change of the

area. The total number of each region and zone are also provided

at the end of each form. The following is FORM_FA4R.

Insdansd - 11/01/90 w1
v v 5
Swfldnasmunasd nnanang i
. , s 5 e N
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auyd 3 1246070 1261500 - 15430
fann 2 138225 78331 ~55894
Ayeyd 4 364325 268669 ~192656
LEIS LTTTYY t 1753128 . 236019 -1517106
usingd 4 938235 938235 Q
Y3 3 97912 77918 6
mMaIsys 3 I71007 609881 238874
Juamyd 3 459508 7SBIBO 298872
1 yd z 23787 2581 -21406
Ui zuEsing 3 72288 10100 -62188
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Fig 4.29 FORM_F4R :

Protected area by type of forest management

of each province in each region
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4.4 Reforestation Informaton Retrieval

Outputs of reforestation information consist of 5 forms,
FORM_R1, FORM_R2R to FORM_R3R and FORM_R2Z to FORM.R3Z,
which are classified into 1 form of item retrieval and 4 forms of
provincial summary retrieval. In order to get reforestation

information, "there is 3 - 5 submenu as shown in figure 4.31
4.4.1 Item Retrieval

1t provides 1 form, FORM_R1, which consists of all
information of the reforestation. There are 2 key words
to retrieve FORM_.R1. They are provincial code and name of

planter. The following is FORM_R1.
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Fig 4.30 FORM_R1 : Reforestation Information Retrieved by Item
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4.4.2 Provincial Summary Retrieval

It provides 4 forms, the first 2 forms are FORM_R2R to
FORM_R3R which report output information of each province in
each regidn, and the other 2 forms are FORM R2Z to FORM F3Z which
report output information of each province in each zone. Both
region and zone generate output information in the same form.

Detail of each form is shown as follows:

4.4.2.1 FORM_RZR and FORM_R2Z : Reforestation area of

each province in each region and each zone

It provides province name, number of plants, and area.
The total number of each region and zone are also provided at the

end of each form. The following is FORM_RZR.
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Fig 4.32 FORM_R2R : Reforestation area of each province in each region
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4.4.2.2 FORM_R3R ‘and FORM_R3Z : Reforestation area by

plant species of each proVince in each region and zone

It provides information of each plant species in each
region and zone. The output of each plant species in each province
consists of the name of the province, number of plants and area.
The total number of each region and zone are also provided at the

end of each forn. The following is ‘FORM_R3R.
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Fig 4.33 FORM_R3R : Reforestation area by plant species of each

province in each region



72

4.2 Data maintenance

As mentioned in the begining, The syéiem also provides
data maintenance function which covers data entry and data
update. But this function is protected only for the staffs who
take responsibility.

There will be 2 submenu in each function as shown in

figure 4.34

1.Concession Concession licence E !mNC!B.DBF
number -
2.Protected Forest —
3.Reforestation L’{Forest. code > 8 FOREST . DBF
9.Return to main menu
Name of planter > @ REFOR1.DBF

1.Concession Concession licence | ¢— 8 CONCESS. DBF
number
2.Protected Forest
3.Reforestation Forest. code — FOREST . DBF
. Ly
DATA MAINTENANCE 9.Return to main menu )
Name of planter | REFOR1.DBF
—>
1.Data Entry -
2.Data Updating — '
2.Provincial Updating . > CONCESS. DBF
4.Reindex ._.1 FOREST.DBF
g.Return Lo main menu REFOR1.DBF
1.Concession
L. 2.Protected Forest . J Provincial code |

3.Reforestation

9.Return to main menu

L’ O *JLrEFor1.DBF
FOREST . DBF
REFOR1.DBF

1.Concession _NTX
2.Protected Forest &————b .NTX
3.Reforestation L )—-———-' NTX

9.Return to main menu

Fig 4.34 System Flow of Data maintenance
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4.5.1 Data Entry

This function controls the inputting of the new data into
the system. The system is designed to provide 3 different forms
of data entry according to each subsystenm. The following is

the format of concession data entry screen.
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Grarduing i 1 Sufmimom Awgndtman
Wt i s A H
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it EmaEaatd. ... . e <RETURN .
SRS H. - oo s e m o< E > TusaLdan===>

Fig 4.35 Data Entry Screen ( Concession )

4.5.2 Data Updating

This function involes the updating of existing data in
the system. The system is designed to provide 3 different forms
of data updating according to each subsystem. The following

is the format of concession data updating screen.
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Fig 4.36 Data Updating Screen ( Concession )
4.5.3 Provincial Updating

' This function is use for summarizing the information of

each province. The o0ld records of provincial summarized

information will be moved from provincial summary file to store
in history file on the day of the latest updating. Provincial
summary file of concession is CONCESS.DBF, provincial summary
file of protected forest is FbREST.DBF, and provincial summary
is REFOR1.DBF. The history file of

concession is CONCHIS.DBF, the history file of protected

forest 1is FORHIS.DBF, and the history file of reforestation is

REFHIS.DBF. The way to run provincial updating is to
specify a range of provincial code which is the first 2 digits of

postal code of each province.
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4.6 System Evaluation

_ A system demonstration was held at the Royal Forest
Department.. Representative officers are invited to evaluate thg
system by using evaluation form. . After giving a brief
explanation, FIST is demonstrated over a range of functions,
questions as well as suggestions are raised up.

Twelve representatives ( 7 males and 5 females ) of 3
divisions, 5 from The Planning Division, 4 from The Forest.
' Management Division and 3 from The Silviculture Division, are
invited to evaluate the system. All of them are members of the
Forest Information Committee of the Royal Forest Department.
Three of them are working at the policy planning and control
level and the remaining nine are working as operational officers.
Ten of them are currently involved in computer information
systen.

The evaluation form is divided into 3 parts pertaining to
the 3 subsystems; namely, forest concession, protected forest,
and reforestation area. According to the results of the
evaluation, all the 3 subsystems yielded the same results. Almost
all evaluated items are satifactory except for some
incompleteness of the information. The results are concluded as

follows:
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Table 4.1 Percentage'of Officers who sat.isfied the system

Evaluation Concession Protected Reforest-
Forest ation
~-Time of information retrieval 100.0 100.0 100.0
-Greaten ease of work 100.0 100.0 100.0
—Greaten effectiveness of work 100.0 100.0 100.0

-Use of information in forest
management. 100.0 100.0 100.0

-Use of information in working

operat.ion 100.0 100.0 100.0
-Clearification of output formats 100.0 100.0 100.0
~Completeness of information 66.6 66.6 66.6

~-Ease of system commands and

procedures 100.0 100.0 100.0

4.7 Hardware and Software

The system can be operated successfully on XT and AT
computer with a harddisk > 20 MB, In order to be able to
obtain printout, computer printer should be connected.

A new sub-directéry should be created to hold the system.
The system consists of 1 program file, namely, FOREST.EXE,

1 auxilary file, namely, PROV.DBF, 9 data files and 15 index file

as follows:



7

Concession f oreét. consists of 3 data files and 6 index files.
CONCESS. DBF
CONSUM. DBF
CONCHIS.DBF
PROV_DEX.NTX
CLIC_DEX.NTX
CFRIMDEX.NTX
PRV_DEX.NTX
ZCONSDEX . NTX
REGNDEX. NTX
Protected forest consists of 3 data files and 4 index files.
FOREST . DBF
FORSUM. DBF
FORHIS.DBF
FPCODEX.NTX
FNAMEDEX . NTX
FREGNDEX . NTX
FZONDEX . NTX
Reforestation consists of 3 data files and 5 index files.
REFOR1.DBF
REFSUM. DBF
REFHIS.DBF
RPRODEX . NTX
RYEARDEX.NTX
RSBAGDEX . NTX
REFRGDEX . NTX

REFZNDEX . NTX
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Chapter V
Conclusions and Recommendations
5.1 Conclusions

Forest Information System of Thailand (FIST) is developed
on microcomputer with a harddisk > 20 Mb. by using dBASE 111’
programming. It is designed to store and to retrieve the forest
. information for planning and management of the forest résource
as well as for supporting the research work. All output. forms
can be retrieved both on the screen and on printer. ,

The system génerates altogether 33 forms of output which
are divided ipto 3 forms of item retrieval, 22 forms of
provincial summary retrieval and 8 forms of regional/zonal
summary retrieval. '

1.Forest. Concession Subsystem.

It generates 1 form of item retrieval. The key words to retrieve
output form of .item retrieval are provincial code, concession
licence number and concessiopairs’name. Twelve forms of
provincial summary retrieval are retrieved by regions and
forest zones. And 8 forms of national summary are retrieved by
regions and zones.

Details of concession information covers concession type,
concession forest name, location and area, concessionairs’name,
licence number, term of concession, production volume, and
concession status.

2.Protected forest Subsystem

It generates 1 form of item retrieval. The Key words to retrieve
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output form of item retrieval are provincial code and forest
name. Six forms of provincial summary retrieval are retrieved
by regions and forest zones.

Details of protected forest information covers forest
management. type, forest name, code, area, forest. establishing
announcement, forest boundary and responsible gﬁvernment agency.

3.Reforestation Subsystem
It generates 1 form of item retrieval. The key words to retrieve
output, form of item retrieval are provincial code and name of
. planter. Four forms of provincial summary retrieval are retrieved
by regions and forest zones.

Details of reforestation information covers plant species,
reforestation area, location, objectives, reforestation year, and

responsible government agency.

5.2 Recommendat.ions

FIST is the first step towards computerizedv forést
resource information system. If the next step is implemented,
the following problems should be aware.

- Overlapping areas. It is caused by data which cannot be
identified the exactly area, especially a large protected forest
area probably covers many provinces including concession area of
teak wood and other woods.

- Incompleteness of information. As mentioned in the
results of system evaluation which is a weak point. FIST is the
first step towards computerized forest information system, and,
therefore, involves general information. The forestry officers

suggested that the next step should go deeply in more detail. -
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This effort should be assisted by the officers who are dealing
with the concerned data.

- Lack of yearly summarized report. All formats of
information are summarized by region, zone and province. The
officers suggested that yearly summarized information is

necessary, especially for the administrative personnel.
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Appendix 1 Data Collection Form of Forest Concession Subsystem
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Appendix 2 Data Collection Form of Protected Forest Subsystem
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Append:x 3 Data Collection Form of Reforest.at.im Subsyst.en
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“wppondix 4 Data Structure of Forest Concession Mester file

Structure for database: c:Zforconcess.dbf
Mumber of data records: I&HT -
Date of last update z OBSOG/FO

Field Field Mame Type Width Dec
i BN Mumeric 4
2 PRV Character 2
x CTYPE Character 1
4 CFMAME Character &)
= CFCODE Character &
s CLOCAT Character 50

7 CAREA Mumeric 10 Z
2  ChNAME Character 41
9 CLICHO Character 2
10 CTERHM Mumeric 2
it C8TART Date a2
12  CEND Date 3

1% COvel Mumeric 1 2
14 CouIv Date 3
15 CCAUBE Character 1
14 COPERA Character 1
17 CREDATE Date 8
13 STATUS Character 1
19 CCLOSE NMumeric 2

#% Totsl =»#

e -"'1
et &



ESunnry file

Appendix 5 Data Structure of Forest Concession Provincial
Structure for database: c:S\forlconsum.dbf

-

Mumber of data records: =1
Date of last update 3 11712790
Fisld Field Name Type : Width Dec
1 1iD Character 2
2 REGH Character i
RIAS Character 2
4 _PRV Character .2
= THAME Charactsr 20
&  ENAME Character 20
7 CONCES Numeric 5
3 OCOMCES Mumeric 5
3 - CCONCES NMumeric 5
10 OTEAK Numeric =
11 OOTHER Mumeric 5
12 OmMaMNeyY NMumeric o
13 OMULTI Numeric o
14 CTEAK Mumeric el
=5 COTHER Numeric 5
& CHANGY Mumeric =
7 CHMULTI Mumeric ]
18 OATEAK Mumeric 8
1?7  OADTHER Mumeric 3
20 OAMANGY Mumeric a2
21 OAMULTI Numeric 8
22  CATEAK Mumeric 8
23 CAOTHER Mumeric 8
24 CaMAMNeY Mumeric 8
25 CAMILTE Numeric a
25 OVTERK Mumeric 10 2
27 OVOTHER Mumeric 10 2
28  OVMANGY Mumeric 10 2
2% OVMULTI Mumeiric 10 2
I CVTEAK Mumeric 190 2
Ii CVOTHER NMumeric i0 2
T2 CVMANGY Mumeric a 2
3T OCVMULTI Mumeric 14 2
34 LSTDATE Date 12
35 PREVDATE Date 3
ZE ARES ’ Mumeric 10 2
37 CBAREA Numeric i 2
2 CO0AREA NMumeric 10 2
37 CSUAREA Mumeric 10 z
40 O8VOL Mumeric 12 2
41 CsOVOL Numeric 12 2
47  Csoval Mumsric 12 2
=% Total =% IET7



——————— —

Structure fnr datdbd=9'
Mumber of data records:
Date of last update

Field Mame

Field

1 iID

2 FREGN

RSN

4 PRV

S TNAME

& ENAME

7  CONCES

8 GCONCES

3  CCOMCES
10 OTEAK
i1 DOTHER
12 OMANGY
AT OMULTI
i4 CTEAK
1% COTHER
15 CMANGY
17 CMULTI
18 OATEAK
17 OAOTHER
20 OAMANGY
21 0AMULTI
22 CATEAK
23X CAOTHER
24 CAMANGY
75 CAMULTI
265 BNVTEAK
27  OVOTHER
28  OVMANGY

Is ARER
Z7 CSAREA
38 CSOAREA
RS

29 OUMULTI
0 CVTEAK
=1 CVOTHER
32 CVMANGY
I3 OCVMULTI
34 LSTDATE
35 PREVDATE

CHCARER
40 CBVOL
41 CEOVOL
47 OBCNVOL
x Total #%

—

P
: ORSOASP0

Type Width
Character - 2
Character 1
Character =
Character 2
Character 20
Character 20
Mumeric 2
Nuﬁeric z
Mumeric 2
Mumerric 3
Mumeric 3
Numeric >
NMumeric =
Mumeric &)
Mumeric =
Numeric -3
Mumeric 3
Numeric 4
Mumeric 4
Mumeric 4
Mumeric 4
Mumeric 4
Numeric 4
NMumeric 4
Mumeric 4
Mumeric =
Mumeric S
Numeric 5
Mumeric =
Numeric S
Mumeric =
Mumeric =
Mumeric =
Date a
Date 2
Mumeric 10
Mumeric 10
Mumeric 190
Mumeric 10
Numeric 10
Mumeric 10
Mumeric 10

234

c.\far\cooch:s de

Pec

PYORORORORY MY ORI R

MR M ROROR

i



Qtructure Fmr ddtmbd=E- c
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REGM
7OM
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AMPHURE
TAMBOL
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FAMMLIF

| FANVOL

Fﬁ""CCT
CAMDATE
rHDRTﬁ
FEOUTH
FEAST
FWNEST
FAcEN
FMANGT
FTYPE

FREG

% Total ##
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Characher

Character
Character
Character
Character
Character
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Character
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Apperndix 8 Data Structure of Protected Forest Provincialisummary fj]e

£ o 2. gt

Strurture for database: oo sForrd
Number of data records: ' H1
Date of last update s 11721790
Fipld Field Mame Type Width Dec
1 REGHN Character i
Z IOWN Character 2
= PRV Character 2
4 THAME Character 20
= . EMAME Character 20
& AREA Numeric £ 2
7 M Mumsric 4
3 FAREA Numeric g
2 FCAREA Mumeric g
10 NUML humeric 4
11 FAREAL Mumesric g
12 FCAREAL Mumeric o
13 MUMZ Numeric 4
14 FAREARZ Mumeric a8
i5 FCAREAZR Mumeric g
16 NUME Numerric 4
i7 FAREAZ Mumeric g
18 FCAREAS Mumeric 3
19 hMUM4 MNumeric 4
20 FAREARYD Numeric g
21 FCAREA4 Mumeric g
L opumS MNumeric 4
2% FAREARD Mumeric &
24 FCAREAS Numeric &
25 NUMa NMumeric 4
26 FAREASL NMumeric a
27 FCAREAS MNumsric g
28 MUMT Mumeric 4
27 FAREAT Mumeric g
=0 FOCAREAT Mumeric 2
F1 0 RUMAE Mumeric 4
32 FAREAS Mumeric g
I3 FCAREAR Mumeric 2
34 LSTDATE Date g8
TE PREVDATE Date g
%% Total =¥ - 251



. Appendix 9 Daba Structure of Protected Foresb Hlstory file

e e ——— e - -

Structure for datsbase: z:\%mr1k£BVh15g$bf
Mumber of data records: T4
Date of last update + 117321790
Field Field Mame Type Width Lec
i FEGH Character 1
2 ZI0N Character 2
x PRY Character 2
THAME Character 20
= ENAME Character 20
& pUM Numeric 2
7 FARER Mumeric 4
8 FChH Mumeric . 4
7 ChUM Mumetric 3
10 CFAREA Mumeric =
i1 CFCAREA Mumeric =
12 BMNUIM Mumeric =
13 NFSREA Mumeric
id4  NFCAFES Numeric
1% PUM Mumeric
is  PFARER Mumeric
17 PFCAREA Mumeric
12 WNUM Numeric
1% WFARER Mumeric
20 WFCAREA MNumeric
21 HNUM Numeric
22 HFAREA Mumeric
23 HFCAREA Mumeric
24 SNUM RNumeric
75 BFAREA Mumeric
Z& BFCARER Mumeric
27 BMNUM Mumeric
28  BFAREA Mumeric
27  BFCAREA Mumeric
=0 BNUM Mumeric
=3 GFARES Numeric
2 GFCAREA Mumeric
I3 TDATE Date
34 FREVDATE Date



Appendxx 16 Data Structure of Reforestataon Naster fxle

Steucture for detabase: c:%%m,i.refm i. dh,
Mumber of dats records: 1174
Date of last update : ORS22590
igld Field Mame Type Width Dec

1 RO Mumeric £
2 PROV Character Z
= REGM Character 1
4 IO Character 2
5Py Character 2
& RBURAE Character &
7 RakER Character 1
8 ®LOCAT Character S0
¢ RPZPEC Character &
10 SPECIE Character 2
11 ”QBS Character i
12 RARES HMumeric 1
13 RYEAR Mumeric 4
14 RMUM Mumeric 10
15 RDIST NMNumeric 3
16 FTRAM - Character 10
17 FSURSH Character 24
18 RPROJ Character
19 REM Character =

*¥ Total ¥¥ T O .



Appendix 11 Data Structure of Reforestation Provincial Summary file
Structure for databass: c:hvforidvrefsum.dbd
pumber of data records: 14
Date of last update r D8S2FS90
Figld Field HMam Tvpe Widgth Dec

i REGHM Character i
2 I0M Cheracter Z
I PRV Character 2
4 THNAME Character 20
5 ENSME Character 20
& YERR Character 4
7 OANUH Mumeric =
2 PhNUM Mumeric 10
%  AREA Mumeric 10
T AMUML Mumeric &
11 PhUME Mumeric i
12 AREAL Mumeric 1
i3 AMNUM2 Mumeric =
14 PRUM2Z Mumeric 1
1% ARERZ Numeric 10
16 ANUME Mumeric &
17 PRUME Mumeric 13 o
i AREAZ Mumeric 10
19 ANUMA Mumeric =
20 PNUMA Mumeric 10
21 AREAS fumeric 10
2 AMUME Mumeric o
23 FRUME Mumeric 1
24 AREADS Mumerio 10
25 ANUMSE MNumeric v
2&  PRUMS Mumeric 10
27 AREASL . Numeric 14
28 ANUMT Mumeric o
2%  PpUM7 Mumeric 10
30 AREAR7 Mumeric 10
= ANUMB Numeric o
IZ2 PhUMB Mumeric G
33 AREAS Numeric 10
TE O ANLIM Mumsrrio =
35 PNUM? Numeric 10
36 BREAR Mumeric 10
E7 0 ANUMILO Numeric o
I8 PMUMIO Numeric 10
3% AREALD Mumeric 10
40 ANUMIL Mumeric =
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48 A&REALIR
49 ANUMIAS
=0 PHUM
51 AREALS
52 ANUMIS
53 PHUMIS
=4 AREAT
S5 ARUM
S& PHUM
57 AREA
=2 ANUM
59 PRMUML
&0 PREALT
&1 ANUMIA

&2 PHRUMIR
&3 AREALR
4 ANUMI9
A5 FNUMLY
&5 AREALS
&7 ANUM2O
&8 PRUMZO
&9 ARER20
70 ANUMRE
71 PNUM2t
72 AREARZ

I ANUM

73 AREAR2Z
FE&  ANUMZT
7 PRNUM23
78  AREAZZ
77 LSTDATE
80 PREVDATE

Total *»
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ke)
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Jumes-ic
Mumsric
Mumeric
Mumeric
Mumeric
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Mumeric
Mumeric
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Numeric
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Numeric
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Mumeric
Mumeric
Numeric
Mumeric
Mumeric
Mumeric
Mumeric
Mumeric
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Mumeric
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}Appmxﬁx 12 Data Structure

Ztructure for

Number

Date of

Field
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o Appendix 14.1 Evaluation Form of Forest Concession
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Appendix 14.2 Evaluation Form of Protected Forest
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Appendix 14.3 Evaluation Form of Reforestation
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