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SUMMARY

Sustainable forest management software was developed by using Microsoft Visual C # professional 2010 with
the help of Microsoft Access 2010 and Mapinfo Pro17.0 in 2020 in Binh Phuoc province with the overall goal
to build a sustainable forest management plan for each forest owner from the map of sustainable forest
management. The software has specific goals: (1) To update a forest protection and management map for the
forest owner; (2) To synthesize thematic data on land management systems, planning of three forest types,
forest origin, tree species, forest status, non-timber forest products... (3) To build a datasheet system as the
requirement of a sustainable forest management plan. In which has land use plan, forest development plan,
forest protection plan, forest product exploitation plan... (4) To determine options for forest management and
use. (5) To export the output results in Excel and Word format. The software has been applied to build
sustainable forest management plan for the period 2021 - 2030 for Ta Thiet Protection Forest Management
Board and Loc Ninh Protection Forest Management Board in Loc Ninh district, Binh Phuoc province, with
accurate results, high speed of treatment, large capacity, and stable. This software is installed and run
independently on personal computers. In future, the software will contribute to support research and building
sustainable forest management plan of forest owners.
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1. INTRODUCTION

Forest resource is considered as one of the
basic factors determines the existence and
development of human society. Sustainable
management, protection and development of
forest resource to ensure sustainable
development of economic, social as well as
environmental is an inevitable trend of
countries in the world. Determining the
importance of forest resource, Vietnam's
forestry sector has made strong changes in the
socio-economic development periods,
especially in the integration period. One of the
drastic moves is to change the method of forest

resource management from "Forest
modulation" to "Sustainable forest
management". The content of sustainable

forest management has been concretized in:
Forestry Law No. 16/2017/QH14 issued on
November 15, 2017 by the National Assembly.
Decree No. 156/2018/ND-CP issued on
November 16, 2018 by the Government
detailing the implementation of a series of
articles of the Forestry Law. (3) Circular No.
28/2018/TT-BNNPTNT issued on November
16, 2018 by the Ministry of Agriculture and

Rural Development to regulate sustainable
forest management. Binh Phuoc is a province
that located in the Southeastern region with

favorable natural conditions for socio-
economic  development.  Especially the
development of agricultural and forestry

production, such as: husbandry, plantation,
industrial trees, fruit trees... But this advantage
also creates the pressure on the management,
protection and development of forest
resources, especially the conversion of forest
land to other purposes. In general, the area of
forest land has always been narrowed down
according to the planning periods, the natural
forest area gradually decreased replaced by
plantation and other land uses areas. By the
end of 2019, the total area of forest and
forestry land is 174,381.02 ha and reaches
22.75% coverage. The entire forest land area
has been allocated to more than 80
organizations and individuals for management
and use [1]. Facing the current situation and
the role of forest land resources; People's
Committee of Binh Phuoc Province has
directed forest owners to build plan of
sustainable forest management for the period
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of 2021 - 2030. But at present, the
development of sustainable forest management
plans for forest owners is still difficult because
there are no databases and specialized
software. This research will contribute to
support forest owners to overcome the above
limitations by developing a software to build
sustainable forest management plan with
specific goals: (1) To build a forest protection
and management map for the forest owner; (2)
To summary of current state of forest land use;
(3) To build a datasheet system as required of a
sustainable forest management plan; (4) To
determine options for forest management and
use; and (5) To export the output results in
Excel and Word format.

2. RESEARCH METHODOLOGY

2.1. Methodology

- The sustainable forest management plan is
designed for each forest plots over a 10 -year
cycle. The development of a sustainable forest
management plan for a forest owner is
considered generally in many aspects at
present as well as in the future. The contents to
be considered are natural, economic, social
conditions, policies, forest protection, forest
development, non-timber forest products,
forest product exploitation, planning of three
forest types, landscape ecology, investment,
economic efficiency... Thus, each forest plots
is attached a lot of attribute information. Such
information must be structured according to
general standards of forestry sector. Therefore,
it is necessary to develop a sustainable forest
management map typically for each forest
plots in accordance with current technical
regulations of the forestry sector to serve as a
database set for the development of sustainable
forest management plan.

- Requirements of a sustainable forest
management plan with many contents, both
present and future, and must ensure accuracy,
consistency, large data capacity, conversion
through many different data types. So,
professionally, this is often a quite complicated
task for each forest owner. But, in computer

science, it is possible to use programming
languages to set up program segments to solve
these contents quickly, accurately and
promptly. Because in computer programs, the
programming language also allows the use of
algorithms for statistics, analysis, modeling,
synthesis and output of data sheets in Excel
and Word format. So, using the Microsoft
Visual C # professional 2010 programming
language to develop software to automate the
development of a  sustainable forest
management plan is essential and feasible.

- In order to make the development of a
sustainable forest management plan to be easy,
convenient and popular for each forest owner,
the software should also be designed to be
intuitive, friendly, highly automated and
packaged for direct installation into other
personal computers.

2.2. Implementation steps

- Regarding database development: On the
basis of maps of forest changes, forest
inventory, site, hydrology and traffic at year
2020 of Binh Phuoc province from the
Department of Agriculture and Rural
Development; economic and social data from
Statistical Office and the results of field survey
in forest owners has built The Sustainable
Forest Management Map in Maplnfo. This
map has information and structure of
properties table according to current technical
requirement of forestry industry. Next to this
map is a system of tables designed in the
Access environment according to the
provisions of Circular 28.

- Building software development process:
Software is developed in a spiral sequence,
including the following contents:

(1) Constructing ideas: According to the
guidance in Circular 28, the contents need to
be automated. Each of this content is a
function of the software. The software should
be able to read the attribute data of the
sustainable forest management map and the
designed datasheet system. Carry out
programming and building functional modules
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to query input data, automate analysis, process,
synthesize and export the output results as data
tables in accordance with the Circular No. 28
in the form of Excel and Word.

(2) Discuss with the experts at forestry
sector about the idea of the software, complete
the idea and outline the idea into a functional
figure of the application.

(3) Design of functional modules: Modules
are designed to be simple and easy to use.
Programming and processing data in modules
must be highly automated to meet the
requirements of simple form design. The
algorithms wused in modules are: object
selection, conditional query, synthesis, analysis,
construction and output of result tables.

(4) Connecting functional — modules:
Functional modules are connected together

according to the master diagram to form the
Software.

(5) Test run, evaluate, package and install:
(1) Run test software, detect and re-tune the
software until the goals are set. (2) Create .exe
file for the software and install it
independently on other personal computers.

Development tools to develop this Software
are Microsoft Visual C # professional 2010
and other supporting software, such as
Maplnfo professional, Google Earth Pro, and
Access.

3. RESULTS AND DISCUSSION
3.1. Constructing the concept and basic
functions of the software

The idea to develop software for building a
sustainable forest management diagram is
illustrated in the Figure 1.
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Figure 1. Diagram of conceptual development of Sustainable Forest Management Software
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From the result of conceptual analysis, a
functional overview of the Sustainable Forest
Management Software was built as shown in
Figure 2. Accordingly, the software has 30
functional modules, classified into 3 groups,
including: Group Content-based statistics have

10 functional modules. The group of summary
tables has 13 functional modules. The
sustainable forest management plan group has
7 functional modules. Each functional module
will carry out a necessary content of a
sustainable forest management option.

Thematic statistics Summary tables

Sustainable forest management

Land management System People, economy - society

Separated from the stand

Planning three types of forests

Current technical infrastructure

Planning three types of forests

Site, forest origin Current land use by commune Forest protection
Land use type Statistics of forest status Forest development
Tree species Statistics of forest reserves Biodiversity

Reserve, status Major forest plant species

Non-timber forest products

Projects Endangered and rare forest plants Connect with Google Earth
Into the forest Main forest animals
Year of planting Endangered and precious forest animals

Non timber forest products General land use plan

Synthesize forest product exploitation plan.

General construction plan for infrastructure

Business results of forest owners

Figure 2. Functional groups of Software for sustainable forest management

3.2 Database and software functions

a) Database: The database of this software
includes a map of sustainable forest
management and statistical tables illustrated as
Figure 3 and Figure 4 show that: (1) Map has
built in Maplnfo environment, isolated to
forest plots, each forest plots is affixed with

management in accordance with data technical
regulations of forestry sector. This map is the
main database to develop a sustainable forest
management plan for each forest owner. (2)

Statistical ~tables are built in Access
environment, containing the information
needed to develop a sustainable forest

attribute information on sustainable forest  management plan.
= dmdvcy
MAPINFO_IL ~ STT - TenHoVn - TenHoKhoc - TenLoaiVn - TenLoaikhoc -
1 Soc Sciuridae Soc bung dd Callosciurus erythraeus
2 2 Ran nudic Colubridae RN rdo Ptyas korras
3 3 Cucu Cuculidae Bim bip l&n Centropus sinensis
4 4 Lon Suidae Lon rirng Sus scrofa
5 5 B& ciu Columbidae Cu gay Streptopelia chinensis
6 6 Sé Passeridae Chim sé Passer domesticus
7 7 Chudt Muridae Chudt Rattus andamanensis
8 8 Ho khi (Linh trwéng) Cercopithecidae Khi vang Macaca mulatta
9 9 Méo Felidae Méo rirng Felis bengalensis
10 10 Tri Phasianidae Ga rirng Gallus gallus
11 11 Chao mao Pycnonotidae Chao mao Pycnonotus jocosus
12 12 Bop rudi Muscicapidae Chich choe Copsychus saularis
13 13 Chim sdu Dicaeidae Chim sdu Dicaeum concolor
14 14 Tacke Gekkonidae Tacke Gekko gekko
Figure 3. Datasheet to develop a sustainable forest management plan
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Figure 4. Structure of sustainable forest management map
(Ta Thiet Protection Forest Management Board)

b) Operation process of software: After
being installed on computers, Sustainable
forest management software has an operational
procedure consisting of steps in the following
order: (1) Step to activate the software: Select
the shortcut icon of the software on the
computer screen or in the start menu of
windows. (2) Step to select processing content:
Select the drop menu in the main menu

from the check box and select the processing
button so software will process and export the
processing result on the screen. (4) Step to
export result: After get the processing result on
the screen, select the export button so software
will export the result on the screen into an
Excel worksheet.

¢) Software function: The sustainable forest
management software has 3 main functional

according to the content to be processed. (3)  groups, including the following basic
Step to process data: Select the forest owner  functions:
THONG KE THEO TRU LUGNG 2020 STT  Lim phin cia chi rimg Cip trit lrong 25 Trit lrong 26
3 Lim phin chi rimg Cip trit hrong Trit lromg 26
Théng keé ti kicng g theo cap i lidng Chirtng |Ban GLRPH T2 This N 1 Ban QLRPH Ti Thikt 1 24,385.20
2 2 5,792.10
Kigmtra  Téng dién tich ning cé trii luidng g 725566 5
: : s 3 4 128,758.80
e
ang khdi lidng go 6636 1 1 3 180,674.60
Thiing ké trii lidng g8 thea cép i lidng Excel 3,187.80
A B c D E F
1 BIEU: THONG KE TRU' LUQNG GO THEO CAP TRU LUQNG G BAN QLRPH TA THIET
2
3 T Lim phiin chii rimg | Trit hegng g6 | T§ 1€ dién tich | Dién tich (ha) |Cip trit lwong gb
4 1|Ban QLRPH Ta Thiét 248852 2722 1975,09|Cap trit hrgng 1
5 2 5792,1 3,77 273.60|Cép trix hrong 2
6 3 1287589 19.17 1390.80|Cép trit heong 4
7 4 180674.6 AD 1D 2EEA T A =t 2
8 5 3187.9 >
9 6 1569.7
10 7 17597 B4 tao fileD:\QIrbvikg_tathiet'6.Btk_Mgo_captruluong_btt2020.xs
11 8 B

Figure 5. Construction of thematic statistical tables
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- Thematic statistics: The software will query
information from the sustainable forest
management map to analyze, process, synthesize
and export the results base on the topics such as
current forest status, planning, origin, type of
tree, year of planting, forest volume, and non-
timber forest products. The results are shown in

the Excel table as in Figure 5.

Establish statistical tables: Establish
statistical tables in accordance with Circular 28
on natural, economic, social conditions, forest
status, land use plan, forest product reserves,
forest protection and development plan... were
illustrated in Figure 6.

Hién trang rimg theo ngudn goc, lip dia, lodi ciy (RIN), trik lwong Chil ting |Ean QLRPH Ta Thigt v | Kigm tra SExd | | I Hign trang ning {Excel)
[BIEU 04: THONG KE HIEN TRANG RUNG NAM |
| €8 TT  Loaidgd ME Céng X1 B0 X33 K4 M5 bl X7
» TT | Phan tozi rime M| Ténz| ©f # kNG| CeazPH|
h | | RUNG PHAN THEO NGUON GOC HINH THANHRUNG | 1100 7.255 esc@ p.ooo 1.745.893 |
I | Rémg tir ahizn 1110 200843|  Datao fileDA\QIbvikq_tathiet\15.504 thongke_htrung_btt2020xls  popg | a5 938 |
3| | i s b 111 oon| p.o0o| 0.000|
4 | Rimg ther sish l1112 200,948 | oK D.000 | 35.936 |
|5 |2 |Remsocdes |20 | 7054712 S i e e : B.000| 1649957
| = Microsoft Excel (Product Activation Failed)
l k Insert Page Layout Formulas Data Review View Team
L | Al - £ | BIEU 04: THONG KE HIEN TRANG RUNG NAM 2020 CUA BAN QLRPH TA THIET
|8 | =g o s - - -
1o 1] || c [ o ¢ T ¢ T e uw T v T 1]
n 2|12 | BIEU 04: THONG KE HIEN TRANG RUNG NAM 2020 CUA BAN QLRPH TA THIET
12 [l _
ey Phiin loai rimg Mi Téng CéngPD| VQG | KDT | KBT | KBV
el EED RUNG PHAN THEO NGUON GOC HINH THANH RUNG 1100 7255,6598 0 0 0 0 0
s H 5 1|Rirng ty nhién 1110 2009478 0 1] 1] 0 0
1 el Ritng nguyén sinh 1111 0 0 0 0) 0 0
= 7 |- Rirng thi sinh 1112 2009478 0 1] 1] ] 0
Figure 6. Development of statistical tables according to Circular 28
a5 Chon file Google Earth
Théing ké tni iu‘dng gé riing + » ThisPC » DATA(D) » Qlrbv
(] Kémba  Téng¢ Orgenize v  Newfolder
¥ ban tin kho hoc so A Name ;
Tong
ko kd_budang
: : kq_bugi
Théng ké trli kidng gd nling & Onelrive SeR
1 kg_dongphu
__ﬂTh\;PC kg_locninh
) 3D Objects kg_phuoclong
Két 161 Google Earth I Desktop kg tathiet
@ Documents Qv
= qirbv_btt_2020_10_18 21_26.KML
& Downloads
J" i -~ qlrbv_btt 2020 10 18 21 43.KML
usic
J S qlrbv_btt 2020 1018 22 01.KML
R Puchures 2 qlrby_btt_Map_2020_10_18_20_2%.KML
H videos 2 qliby_btt_Map_202010_18_20 36KML
s 05(C) - qlrbv_bit_Map_202010_18 20 37.KML |
w DATA (D) = qltbw_btt_Map_2020.10_13_20 39.0ML
= Network ¥
File name: | qlrbv_btt_Map_202010_18_20 30.KML

Figure 7. Connecting to Google Earth for area monitoring, forest resource management

4. CONCLUSION

- Develop sustainable forest management
plan: Develop options for planning three types
of forests, forest management, forest
development, biodiversity, forest products and
non-timber forest products, connect with
Google Earth is shown in Figure 7.
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A sustainable forest management map of
forest owner has been developed in accordance
with the current technical regulations of the
forestry sector.

Has been developed sustainable forest
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management software in Microsoft Visual C #
professional 2010 language with basic functions
to automate the development of sustainable
forest management plans of a forest owner.

The software has been applied to develop a
sustainable forest management plan for the
period 2021 - 2030 of Ta Thiet protection
forest management board and Loc Ninh
protection forest management board, Loc Ninh
district, Binh Phuoc province, thereby
confirming that stability, accuracy.

The software is written with open source
code, with a spiral development process.
Therefore, in the coming time, the author will
continue to improve and add functions to suit
the practical conditions in Binh Phuoc.
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PHAT TRIEN PHAN MEM XAY DUNG PHUONG AN QUAN LY RUNG
BEN VUNG O BINH PHUOC

Trin Qudc Hoan!
S6: Khoa hoc va Cong nghé tinh Binh Phudc

TOM TAT

Phin mém quan 1y rimg bén viing duoc phat trién béng Microsoft Visual C# professional 2010 cung véi su trg
giup cia Microsoft Access 2010 va Mapinfo Pro 17.0 vao nam 2020 tai Binh Phudc nhim muc tiéu téng quat
la xay dung dugc phuong an quan 1y rimg bén vitng cho mdi chu rimg tir co s¢ dir liéu chinh 1a ban db quén ly
rung bén virng. Phin mém c6 nhiing muyc tiéu cu thé: (1) Cap nhat duoc ban dbd quan 1y bao vé ring cho mot
don vi chu rung. (2) Téng hop duge sé licu chuyen dé vé hé thong quan ly dét dai, quy hoach ba loai rung,
ngudn gdc rimg, loi cdy, trang thai, 1Am san ngoai gb... (3) Xay dung duoc hé thong biéu s6 lidu theo yéu ciu
ciia mot phuong an quan 1y rimg bén viing, trong d6 co ké hoach sir dung dét, ké hoach phat trién rung, ké
hoach bao v¢ rung, ké hoach khai thac 1am san. (4) Xéc dinh duoc cac phuong 4n quan 1y, sit dung rung. (5)
Xuit két qua du ra ¢ dang Excel, Word. Phdn mém d3 dwoc tmg dung dé xdy dung phuong 4n quan Iy rimg
bén viing giai doan 2021 - 2030 cua Ban QLRPH Ta Thiét va cia Ban QLRPH Loc Ninh, thudc huyén Loc
Ninh, tinh Binh Phudc cho két qua chinh xéc, tbc do xur Iy nhanh, dung lugng xir 1y 16n, 6n dinh. Pay 1a phin
mém duogc cai dat va chay doc lap trén cac may tinh c4 nhan. Phin mém s& gop phan hd tro cho cong tac
nghién ctru ciing nhur 1ap phuong an quan 1y rimg bén viing cta cac chi rimg.

Tir khéa: bén virng, Binh Phudérc, phit trién, phan mém, phwong 4n, quan 1y rirng.
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