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Determination of Land Suitability for Musa (ABB group) “Kluai Nam Wa”

Using Geographic Information System
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Jaruntorn Boonyanuphap Det Wattanachaiyingcharoen

ABSTRACT

Department of land suitability for Musa {(ABB group} “Kluai Nam Wa" plantation using
GIS, Geographic Information System had conducted in Bang Krathum district, Phitsanulok
province, where is one of the old production areas. However, the reduction of planting area is
due to Fusarium wilt and degradation of agro-resources. Establishment of geographic database
with ArcView GIS Version 3.2 produced space-time-map model which classified land suitability
for banana production based on 17 variables, which are grouped io be five major factors
namely soil property, topographic, climatic, supplementary water and marketing. There are
65,217.75 rai (29.93%) in S4 as non-suitable level, 62,738.25 rai (28.79%) in S3 as less
suitable level, 46,721.25 rai (21.44%) in S2 as medium suitabie level and 36,020.25 rai
(16.53%) in S1 as most suitable level and 7,212.50 rai (3.31%) are not suitable area for
agricultural utilization. Geographic database and system would support in decision-making,
planning, and resources management in agricultrue production, increasing efficiency in producticn
and land use factors, increasing efficiency in management of cost production, land utilization
and planning and to conserve balance of agro-ecology and natural resources. These technology
transfer and modification should be promoted and applied for sustainable agricultural and

rural development programmes.

Key words : Musa (ABB group) “Kiuai Nam Wa", geographic Information system (GIS),
land suitability
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Table 1. Weighting variable and factor for Musa (ABB group) “Kluai Nam Wa" plantation

Main Factor

Weight  Variable Weight
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Topographic
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Distance from main road

3 Mean annual rainfall
Mean annual rain day
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Distance from irrigation zone
Aquifer rock type (Quantity of Ground water)
Distance from well

2 Soil texture
Soil depth
Seil drainage
Sail pH

1 Slope

W ok s W e W W W R Bk R W R R B W A

Elevation

HEAINLALIINSINTINNTIAIIZYiNYTHa Uiy
LU (vector overlay analysis) LWBFLUN
FEAUAINIAHNE HNTDIRNW Lmiﬁau’[uﬂ%;ﬁ’u
X :

PYOINUN

nguaad faudsaeldilasennn
mm::amLtﬁia:ﬁﬁumﬁgné’mnéulﬁ T#aiavi
IR oy iy RpaE ety

k3

ﬁﬂ}jﬂtﬁﬂﬁuﬁmﬂﬁ@ “AANHIVIHNEENIDIRATW

214

windew” dmdudladens 5 e lasyndos
N3ATE9TUTDYRANNIMNN L TNDSTN LN
dandniuilavuudara ruIIgAAMY

INNEEY (suitable value) TBIENWUIARDN

'
L

Tuﬁ'«agﬁ’utﬁanﬁﬂgnnﬁwﬁﬁn #an3n (grid

o el ol

cell) ﬁﬂmmnﬁqmuamqﬁaﬁuwmummmmz

ANVDIRNIWLIRABNINENITUaNNAIBU T

U

fmiuieddinudi 4 wndige

TaEPTmaneaT 0% 21 aifud 3 fusieu-funey 2546



%uﬂ”a;ga “ATHIINE NTDIENIWILIA
Sow” woeilasenia 5 MUILYNIMUNTTAUANA
N FNTBIENMWInRaNIna (reclassifi-
cation) pantiu 4 stAuANmIINZEN AD NN
dunan Uoe uastiounin wia S1, 82, 83
LAY S4 WYBNTIMMUATEAUATLLUAINY
nsaNasuAasseauiiy 8 6, 4 uar 2
ANAIAL ARENIIAUARIT N LU TS ISV
Wiy (equal interval range)

1.6 NMTTUUNTELALATIHVINI AN DY

anmwadsuluilegiudantsUgnndaeiri

r
al

PRy,

%’uﬁaa&m:ﬁumwmm:ﬂmm
fladen 5 Fu gnuraniendniminana
WiNsaN (weighting) wanundeuiuiuuuy
190 (add overlay operation) {@suUNTEHU
m’mmmzﬂmm&mmnmﬁau’luﬂﬁﬂ’u Hu
Foya miflfiazusmefiosziunm Nz AT
ﬂmmnmﬁau’iuﬁaqﬁu Lﬁamsﬂgﬂnﬁ’mﬁﬁﬂ
viniuiidneie 2 wiv sndufesuun
seduaNmnmzad vdsandu 4 seduany
WMINEEN FRNNTINSNYUAATTISULILTE Y

LNy

2. AISTILUNSEAUAIININNISHND DY
P as %
Nufimsignadetti

2.1 nMsrvuanuniiiudesiniung
UgnadaziriuSnRuing

By A‘ ol ar (Y] N ﬁy o

Wunsueniundadiiandafiuinu
sanlunisdgnniashiieananfiufifign
PIUNTTAVANIIINEENHBNTUgNNA Y
‘6’ L ar (=1 =3 g d “. 1
1111 fhensiianawizusiaivudiiiiu dhw

P
7uYU anUAsIBNg T‘mmqmﬂ’mmm AL
URSIOTMITNUKUANS AR e Tull
or el o 5 o o

WA, 2543 gponsuR AR DuToyaineds
o &' A ¥ 4:’(‘ f=1 &’ i ar 1 ]
Fetuwariasiunuiiueen ‘Imﬂugnmm
MvuaszAUAMIMNNzaNNDNTUgNNA
e

2.2 NMITHIMUASLALUAIININNISEY

& A ar % e

raviufiiansugnnamihh

3 L7 3 ﬁi o o ﬂ‘

Hufisyafiufinuasnungmitmiyfeu
W lva (recording) waziiludpuiuiutu
fayaarnmaizanzseaninundoniu
Heytfudiienistgnnaaendrin demailanis
TEUNLUDUAN (multiply overlay operation)
L DALASIEVVNT AL AMNNN S AN TN HUAN
dululdiienisugnndaeninii Inanadniues
T IATIERTEADANNBNIL A NDDINUATY
meﬁuﬁ'lu'z:ﬁmammmzﬁunni:ﬁuﬁu

warNufitusannuluuSiuiuifnm

Thai Agricultural Research Journal Vol 21 No. 3 September-December 2003 215



G135 Database for
Musa (ABB group)

Data Acquisition I
and Survey

Data Sources

Plartalion

GIS Layers

Factoss and Scoring Varables

Variablas and Weighting

Datermination Fagtors

Environmental Suilability

Class in

Ctassification of
Map of Land

Current Production for

Markating Factore

s

[~

Supplamentary Water Faclo

R —

Overlay Soil Proparty Factors

Suitability
<3 Muss (ABB group)
Class#fication for Musa
Piantation
{ABS group)
Masking
Dotermination of Ovarlay /

Limited Arpe for Musa

{ABB groug) Plantaticn ]  Freselestion

Land Use Map

Climatic Faclors

RN

Topegraphic Faciors

Suitability Classification

in 2000 in five major factors

Figure 1. General flow of research procedure
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gasUszamnne luduys (category of variable)
LazdfuaNdAyviafdiming e
Haduusiazing Mnenasmeimmsingaiu
dafiu (NBULRLANE, 2535; 15UTN, 2541 n;
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Table 2. Scoring of each variable category

Variabie Category Score Variable Category Score
Soil texture Heavy clay 2 Drought >4 2
Sic, c 4 {month) 3-4 4
Sc 8 1-3 6
S, Is, sl |, sil, cl, sicl 8 <1 8
Soil depth <30 2 Distance from > 1,500 2
{cm) 30-50 4 stream network 1,000 - 1500 4
50-80 6 (m} 500 - 1,000 6
> 80 8 < 500 8
Sail drainge Very poor or very excessive 2 Distance from > 1,500 2
Poor or somewhat excessive 4 surface water 1,000 - 1,500 4
Somewhat poor or excessive 6 Source 500 - 1,000 6
Well or Moderatye well 8 {m) < 500 8
Seil pH <450r>85 4 Distance from >5 2
45-54 or 7.6-85 4 imgation zone 1-5 4
55-590r7.1-75 6 {km) 0-1 6
60-0 8 Inside Irrigation zone 8
Slope >35 2 Quantity of G-50 2
(percentage) 163 4 ground water 50-100 4
816 6 {gall/min) 100 - 150 6
08 8 > 150 8
Elevation {m) 0100 2 Distance from > 500 2
1,800-1500 4 location of well 300 - 500 7
1,900-2,000 6 (m) 100 - 300 ]
> 2000 8 < 100 8
Mean annual  0-700 or 3,000-5000 2 Distance from > 10 2
rainfall 700-1,000 or 2,500-3,000 4 factory 510 4
{mm) 1.000-1,5400 or 2,000-2.500 6 {kem} 15 B
1500-2000 <1 8
Mean annual 08D 2 Distance from > 10 2
rain day 5370 road network 510 4
{day} 7090 {km) 15 6
> 90 <1 8
Mean annual <10 0r> 35 2
temperature 10-20 or 30-35 4
{°C) 20-25 or 28-30 6
2528 8
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ur [ ar ' a v a
ez RN EN WL IARaN PNWINEENTERLLaR ¢ Aegneldilady
Tuflegtiuduanmiifoesiu {@sunw, 25410, AN AHIBENTWLIARBNATUR AN

UaT 2541 %) IMNATINIVUAANTEAUAL LUY YaafiUu (Table 3)

Table 3. Score of each soil property variable

Soil group no. Soil depth Score Soil pH  Score  Soil texture Score Soil drainage Score
2 Deep 6 4555 4  Clay 2 Poor 4
3 Deep 6 7075 6 Clay 2 Poor 4
4 Deep 6 5565 8 Clay 2 Somewhat poor to poar 4
5 Deep 6 55-65 6§ Clay 2 Poor 4
6 Very deep 8 4555 4  Clay 2 Poor 6
7 Deep 6 6570 8 Clay 2 Somewhat poor 6
15 Very deep 8 BO-75 6  Clay loam 4 Somewhat poor 6
16 Very deep 8 5060 4 Silt loam 8 Poor 4
17 Very deep 8 4555 4 Sandy loam 8 Somewhat poor 6
17B Very deep 8 4555 4 Sandy loam 8 Somewhat poor 6
33 Very deep 8 6575 6 Silt loam B Well to moderate well 8
33B Very deep 8 6575 6 Silt loam 8 Well to moderate well 8
33b Very deep 8§ 65-75 6 Silt loam 8 Well to moderate well 8
NTIMAUATEAUASLUUATHINITEN #FolHU3uuvanirlffussdszinnduiiu
pavdszinndoyaludulssuiugn (aquifer) Sadugnlumsimuassduasuuuai
lﬁﬁﬁzqnﬂﬁtwuﬂ:ﬂu (19U1N, 2543) NN (Table 4)
Table 4. Score of aquifer rock type
Aquifer rock type Score Description
Chao Phraya aquifers ; alluvium 8 Ground water more than 150 callon / min
Chao Phraya aquifers : alluvium 8 Ground water more than 150 callon / min
(Concealed)
Metasediment aquifers 2 Ground water more than 0 to 5 callon / min
Volcanic aquifers 2 Ground water more than 0 to 5 callon / min
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Table 5. Suitability class of 5 factors in current production

Suitability  Soil property Topography Climatic  Supplementary Marketing

Class factor factor factor water factor factor
Area (rai) Area (rai) Area (rai) Area (rai) Area (rai)
Non-suitable 96,072.75 0.00 14,189.50 97,450.25 33,175.00
Less suitable 62,556.75 0.00 84,624 .25 90,67.75 80,010.50
Medium suitable 27,895.25 0.00 63,371.00 21,686.25 84,696.50
Most suitable 392.75 0.00 0.00 0.00 0.00
Total 217,914.00 217,914.00 217,814.00 217.914.00 217.914.00

Mearealing Factor Climatic Factor Supplemerdary Water Faclor  Soil Propsily Facier Topographic Faclar
i 2
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Figure 2. The suitability class of current production for Musa (ABB group) “Kluai Nam Wa”

plantation of 5 factors
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Table 6. Ranging suitable score of current production for Musa {(ABB group) “Kluai Nam

Wa" plantation

Ranging of suitable score Suitability class Area (rai) Percent of total area
44-56 Non-suitable (S4) 65,353.00 29.99
5862 Less (33) 64,109.50 2942
64-68 Medium (S2) 4897050 22.47
7092 Most (S1) 39,088.25 17.94
Water body Water body 392.75 0.18
Total - 21,914.00 100.00
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& da o LY
fufifusanlunsgnadmi 1 (Table 7)

Table 7. Limited area for Musa (ABVB group) “Kluai Nam Wa” plantation in Bang Kranthum,

Phitsanulok province

Limited area Area {rai) Percent of total area
City and commercial area 2.662.50 1.22
Residential area 8.75 0.03
Industrial land 343.75 0.16
Water body 4137.50 1.90
Total 7,212.50 3.31
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