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ABSTRACT

The important thing of the harvesting in a plantation management is the utilization of wood
timber from forest operations. Forest inventory, timber procurement, harvesting, and the planned
planting area must all be assessed annually to get the greatest benefits from a forest plantation.
Previously, forestry operations relied on the experience of park supervisors familiar with a
plantation's geography. However, geospatial technology has made great advances. Getting spatial
information has become more convenient but extracting descriptive information can still have
difficulties while relating with the geospatial data. The purpose of this research is to design and
build a spatial database using the annual data collected from the Lat Krathing plantation in
Chachoengsao province. We used spatial and descriptive data to create a database to examine
and analyze the operations of the forest plantation.

The results show that the estimated timber volume of Eucalyptus spp. and Acacia
mangium during the logging period (2006-2018) had a root mean square error (RMSE) value of
2,082.03 and 1,997.78 ton, respectively. From the comparison, it was found that there was no
statistically significant difference (at a 95% confidence level), with p-values of 0.181 and 0.071. As

for the forest area under plantation during the same period, the RMSE value was 396.05 rai. We
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found no statistically significant difference (at 95% confidence level) with a p-value of 0.126. The
designed geospatial database can be put into practice and can be further developed with
additional studies to analyze the system requirements, database design, program design,

development test and their evaluation.

Keywords: Geospatial, Database, Lat Krathing plantation
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Figure 1 Map of the administrative boundaries of Lat Krathing plantation.

aruldiannssdie deegluleniiasiu
wiiad Uauadseun-dda gneauiudeiun
Jurinasdans aneldnmsaivauvesusem Lidn
Ine ¥ FuUgnlédaudd wa 2511 Tnerdmun
Tassnaduszey 1 ax 59 verefiuiivgnuisas

|

1,000 15 fa¥l warilingUseasanan iiadnm3e

q

v
° [ a [ Y]

TagAvdmsunisudn lddnadutulnlanielu
seuviatUssuias 20 U waglud w.e. 2555
Anig3guUnITuAsloTuil 28 nuatus 2555 15
dnfanisusem 1Wdalve 91dn Tnaanwdunisla

& a 1Y) sa o 1%
LUUVLUWWllﬂ{]VQﬂEJLLa%i%LUEl‘U%ﬁﬂLﬂﬂJWW]Lﬂ gV

Jalgsimsleuaiuhannseiidliednieldnisgua

Y
v

Y9309An1590amnIsuU el wie .0.U. Fadul

Y

foruluuign Widalve d1dn Sewas 100
L3 ad
QUﬂimLLaZQﬁﬂqi

nssusndayalgugiuazdayanfsgil
Y o« v Y 9 v
lun1sdnvirdaya
Wusiuswdeyaugugdl liun awane

AL WA 2560 (FLEUNLUREDY WHUTNIS

a a

l6fu v1av) deyandegil laud deyailsussens

q

va3guUn Usenoudae deyaadenld (2551-



58159UANEAS e 40(2): 111-127(2564) 115

2555) fayan1saald (w.A. 2549-2552 uay
W.A. 2556-2561) Yayan1sugnua (w.e. 2550-
2555 ag W.A. 2559-2561) anaiuU1ainnszig
JminazBans, sarn1sgnamnssudliivnes

5791 JmInvays uazesdnisenamnssuuilyd

Table 1 List of the spatial and attributes data

1ANaN NNy Jeyaegluzunuuionans uay
WaAdva wazynd1deyalaneldlusunsy
Uszanananugiansauma waglusunsudnnis
sruuguteya Mvuatoyadsiiuivastoyaids

U588 AaLandbY Table 1

Layer Type

Attribute data

Source

Road line

Point Of Interest  point

Type Name Population

Type Width Length Speed  Forest Industry Organization (2015)

Forest Industry Organization (2015)

Boundary polygon  Plantation name Division Lat Krathing plantation (2017)
Area
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Figure 2 E-R or entity relationship diagram of the Lat Krathing plantation attributes database.

Table 2 Attributes table of each entity listed in Figure 2.

Entity Field name Data type Attributes
Block BC ID Text Block ID
BC CODE Text Block Name
AREA Number Area (rai)
Compartment COM_ID Text Compartment ID
COM_Name Text Compartment Name
COM_Area Number Area (rai)
Stock ST ID Text Stock ID
Age Number Age (year)
Volume Number Volume (m?)
Weight Number Weight (ton)
Density v Number Density (m?/ rai)
Density w Number Density (ton/wai)
Plantation PT ID Text Plantation ID
Tree Number Tree Survey
Cost P Number Cost rate (bath/rai)
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Entity Field name Data type Attributes

Logging LG ID Text Logging ID
Vol L Number Volume (m?)
Weight L Number Weight (ton)
Cost L Number Cost rate (bath/rai)
Profit L Number Profit (bath)

Year Year ID Text Year ID
year Text Year Name

Land use LU ID Text Landuse ID
Landuse Text Landuse Name

Operation OP_ID Text Operation ID
Operation T Text Operation Name Thai
Operation E Text Operation Name English

Situation SIT_ID Text Situation ID
SIT _Name Text Situation Name
SIT_No Text Situation Number
SIT Date Text Situation Date
Remark Text Remark

Species SP_ID Text Species ID
Com_Name Text Common Name
Sci_Name Text Scientific Name

Spacing SC ID Text Spacing ID
SC_Name Text Spacing Name

31N Table 2 Yoyal¥usseny (attribute
data) §l 13 entities Usenaun8 Yaunklag
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Figure 3 Relational attributes database of the Lat Krathing plantation.
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Table 3 Land use at the Lat Krathing plantation during 2017.

Landuse Area (Rai) %
Productive Area 18,876.36 89.47
Non-Productive Area 1,116.62 5.29
Conservation Area 1,015.13 4.82
Other Area 89.18 0.42

Density (ton/rai)
0.00 - 5.00 E Boundary
5.01-10.00 - Conservation Area i

[ 1001-2000 Other Area

I 2001 - 4000

I <001 - 100.00

i

74000 6000

Figure 4 Map of the estimated volumetric density of wood in 2018.
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Figure 5 Annual chart of the total area under forest plantation.
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Figure 6 The estimated yield of Eucalyptus spp. and Acacia mangium during the years 2005-2018.
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Figure 7 Logging yield of Eucalyptus spp. and Acacia mangium during the years 2006-2018.
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Figure 8 Plantation area under Eucalyptus spp. and Acacia mangium during the years 2006-2018.
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Table 4 Logging product of Eucalyptus spp. and Acacia mangium during 2006-2018.

from Database (ton)

from reported data (ton)

Year Eucalyptus spp.  Acacia mangium Eucalyptus spp.  Acacia mangium
2006 8,021.67 4,965.40 7,074.94 6,645.66
2007 20,545.42 12,430.87 19,665.26 11,318.37
2008 6,024.28 16,010.14 2,554.18 18,859.47
2009 6,121.77 19,259.78 5,680.16 20,935.95
2010 9,529.17 4,562.41 9,542.76 4,664.72
2011 15,843.09 4,393.53 19,181.99 4,558.45
2012 530.96 1,467.15 401.40 1,347.42
2013 4,921.35 5,986.75 5,872.51 11,853.14
2014 6,318.08 6,457.68 5,884.69 5,811.47
2015 7,652.56 7,513.73 2,583.23 8,552.93
2016 4,709.62 7,410.55 2,815.04 8,303.77
2017 8,289.01 5,894.98 7,776.12 6,224.90
2018 6,419.26 6,033.63 5,621.12 6,191.12

97N Table 4 mmﬂmamﬂﬁ'aummﬁ
AUl veswlinlliomausda wagnseiu
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Table 5 Area under plantation at the Lat Krathing plantation during 2006-2018.

Plantation Area (rai)

Year
from Database from reported data

2006 1,277.61 1,291.72
2007 3,7127.51 4,312.94
2008 1,758.54 1,793.67
2009 1,564.97 1,816.49
2010 1,070.63 808.10
2011 2,230.82 2,037.58
2012 553.84 160.33
2013 884.00 223.35
2014 1,523.34 1,476.29
2015 1,245.52 1,285.87
2016 1,789.46 1,507.46
2017 1,944.94 1,216.47
2018 1,845.55 1,281.20
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