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ABSTRACT

The aim of this study is to evaluate groundwater potential in Kaeng Khoi district,
Saraburi province using geographic information technique in order to create the
groundwater potential map and evaluate the 8 influencing hydrological factors affecting
potential of groundwater occurrence and storage, which are, lithology, geomorphology,
slope, elevation, soil type, land use, lineament density, and drainage density. Two
methods, weighting model and probabilistic-based frequency ratio, were carried out to
evaluate the groundwater potential and then quantitatively compared in term of
groundwater specific capacity obtained from Department of Groundwater Resources
(DGR). The weighting model was to assign weight and score then overlaid using ArcGIS
9.3 to create groundwater potential map. The groundwater potential map was validated
with average of groundwater specific capacity and showed correlation coefficient of
86.3%. The probabilistic-based frequency ratio method then was to use groundwater
wells with high potential specific capacity values of = 0.18 m’/hr/m. Two groups of
groundwater wells: 1) 70 percent (23 wells) and 2) 30 percent (10 wells), were randomly
selected for training and validation purposes. By calculation of the frequency ratio, area
percentage of each factor divided by training dataset percentage, then overlaid using
Overlay (Weighted sum) function. The validation result showed prediction accuracy of
34.3%. As a result, the weighting model showed more suitable and reliable in predicting
the groundwater potential. According to the weighting model, five potential zones were
classified with very high potential zone covering flood plain area about 26%. The main

factor that control potential zones is lithology.

KEY WORDS: WEIGHTING, KAENG KHOI, GEOGRAPHIC INFORMATION SYSTEM,
GROUNDWATER POTENTIAL, PROBABILISTIC-BASED FREQUENCY RATIO
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1. TUARU (Lithology)
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2. ANHUZETAUAUFIU (Geomorphology)
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3. AMNAIATU (Slope angle)
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4. FEAUANNFIURINUN (Elevation)
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Manap (2011)
5. GUARAYU (Soil type)

ginmuilutadeneauANNIs TN UIasinLIANa iesanAuusazTiatAMaNTR

¥ ¥
= [ A

TunsduenuresiiuazNIANALTALANFNNAY TuetiudAn oz re oA uLar a9y

v
a '

a = o o A a aa A P o =
)P @qﬂﬂqﬁ‘ﬂﬂﬁq‘ﬂ'ﬂﬁﬂ@ﬂl@\iﬂﬁ‘ﬂwE’ﬂxlu"]'ﬂﬂu WL ﬂu’V]NLuﬂﬁﬂqUﬂquﬂm@Numluﬂq?eﬂN

1 091 o < 09, v a 1A dld ISl a 1 a Aa A a R 1 %
NIULBIUN LL@ZﬂﬂiﬂﬂLﬂuuﬁiﬂmﬂ’J’]mumNLu’ﬂf\]u'ﬂﬁlﬂﬂ')’] ﬂuﬂmquWUV}ﬁﬂH’]LLUQ’ﬂﬂﬂiﬂ
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6. Maldilsvlaniifiaug (Land use)
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7. AMNUUILUUTDILATIREIULTILEY (Lineament density)
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8. AYNNUUILUUABIATUN (Drainage density)
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A1919N 4.1 INURNIT AN MmN L aziTade

(ARLUAIANN Manap WATAY (2011), THINT (2555) WATNUARTT (2556))

F DELTHE Avinain dszinnaasiaya AZULUY
1. Lithology 8 Unconsolidated rock 9
Rhyolite, Rhyolitic tuff 2
2. Geomorphology 8 Floodplain 9
Denudational hills slope 7

Denudational hills

3. Slope 4 0-5°
5-15°
15-25°
25-35°
35-60°

4. Elevation 4 <20m
20-50m
50 -100 m
100 - 200 m
>200m

5. Soil type 3 Rock fragment
Mountain soil
Marl

Sandy loam
Mixed soil

Silty loam
Alluvial complex
Alluvial clay

Marine clay

N N W W wWw o1 N o o ol w » o N ol w » 0o N o

Silty clay
Covered soil (Unidentified)

—
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1Unlaya

ANUINUN

szinnaastaya

AU

6. Land use

3

Agricultural land
Forest

Urban and building
Miscellaneous land

Water body

7

7. Lineament density (m/m°)

> 1.9024 (Very high)
1.2257 — 1.9024 (High)
0.7022 — 1.2257 (Moderate)
0.2170 — 1.7022 (Low)

< 0.2170 (Very low)

8. Drainage density

(m/mz)

< 0.4917 (Very low)

0.4917 — 1.3346 (Low)
1.3346 — 2.0009 (Moderate)
2.0009 - 3.3716 (High)

> 3.3716 (Very high)
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Total number of area Groundwater occurrence (Specific capacity 20.18 m3/hr)
Factor Class Frequency ratio (70) | Frequency ratio (30)
Number of pixels |Percentage | Number of well (23) |Percentage [ Number of well (10) [ Percentage
Lithology Unconsolidated Rock 895764 34 11 48 8 80 1.40 2.34
Rhyolite, Rhyolitic tuff 1723357 66 12 52 2 20 0.79 0.30
Geomorphology |Denudational hills 745882 28 1 4 0 0 0.15 0.00
Denudational hills slope 570838 22 4 17 1 10 0.80 0.46
Floodplain 1302339 50 18 78 9 90 1.57 1.81
Slope degree [0 - 5° 1657958 63 20 87 9 90 1.38 1.42
5-15° 493406 19 3 13 1 10 0.69 0.53
15-25° 327563 12 0 0 0 0 0.00 0.00
25-35° 137700 5 0 0 0 0 0.00 0.00
35-60° 8046 0 0 0 0 0 0.00 0.00
Elevation 0-20m 342538 13 5 22 2 20 1.67 1.53
20-50m 945437 36 14 61 7 70 1.69 1.94
50-100 m 607553 23 2 9 1 10 0.38 0.43
100 - 200 m 511766 19 1 4 0 0 0.22 0.00
>200m 217266 8 1 4 0 0 0.53 0.00
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Total number of area Groundwater occurrence (Specific capacity 20.18 m3/hr)
Factor Class Frequency ratio (70) | Frequency ratio (30)
Number of pixels |Percentage | Number of well (23) | Percentage [ Number of well (10) [ Percentage

Soil type Mountain soil 808705 31 2 9 0 0 0.28 0.00
Rock fragment 648257 25 4 17 1 10 0.70 0.40

Sandy loam 127894 5 3 13 1 10 2.67 2.05

Silty loam 43805 2 1 4 0 0 2.60 0.00

Silty clay 721999 28 10 43 7 70 1.58 2.54

Mixed soil 39387 2 1 4 0 0 2.89 0.00

Marine clay 7751 0 0 0 0 0 0.00 0.00

Alluvial clay 128059 5 1 4 1 10 0.89 2.05

Alluvial complex 46067 2 1 4 0 0 2.47 0.00

Marl 27328 1 0 0 0 0 0.00 0.00

Covered soil 19869 1 0 0 0 0 0.00 0.00

Land use Water body 47797 2 0 0 0 0 0.00 0.00
Forest 944206 36 1 4 0 0 0.12 0.00

Agricultural land 1141660 44 10 43 2 20 1.00 0.46

Urban and building 223351 9 11 48 8 80 5.61 9.38
Miscellaneous land 261988 10 1 4 0 0 0.43 0.00
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Total number of area Groundwater occurrence (Specific capacity 20.18 m3/hr)
Factor Class Frequency ratio (70) | Frequency ratio (30)
Number of pixels |Percentage | Number of well (23) |Percentage [ Number of well (10) [Percentage

Lineament density [< 0.2170 2229103 85 19 83 9 90 0.97 1.06
(m/m2) 0.2170 - 0.7022 142434 5 1 4 1 10 0.80 1.84
0.7022 - 1.2257 111331 4 2 9 0 0 2.05 0.00

1.2257 - 1.9024 116106 4 1 4 0 0 0.98 0.00

> 1.9024 19629 1 0 0 0 0 0.00 0.00

Drainage density [<0.4917 126182 9 10 43 6 60 5.11 7.05
(m/m2) 0.4917 - 1.3346 462662 31 7 30 2 20 0.98 0.64
1.3346 - 2.2009 571118 39 5 22 1 10 0.56 0.26

2.2009 - 3.3716 248652 17 1 4 1 10 0.26 0.60

> 3.3716 74444 5 0 0 0 0 0.00 0.00
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4.4 Nﬂﬂ"l‘iﬁl‘i’)@i‘i@ﬁﬂ’l’lugﬂﬁ'ﬂd

4.4.1 NANTATIAADUANNYNADIANIBNNTANUINN

annIsRsaadauANgniiadlagnsfauiuunuRAnanwiuLauIn1anAN
v v
FuNiNRmNg (Specific capacity) A11WaL 62 Ua wudnlFuiutawizaastaunaad
v 1
ANNARAARRITLIZALANENINTINLNANAaE Nl Tad ATy Avlanslun1ned 4.3 Inafian
o a ta( o o & 1 o tﬂl a o | 09/ o ‘s' 1o tﬂl
Aulsz@naanduiusivindy 0.86 WHAMELALANENIUIRIWIZIAAE LATLYINGL 0.70 1ND

WBUAUANLBNINA NN Tgedn ATLandlugLN 4.10 waz 4.11 ANNATAL
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AInnIRsaaauANgniiadinenIsfeuiuLaunAnan nAuteuiaan il
v |
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o 1 o dl ¥ o { 4 d” dl ¥ !
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(m~/hr/m)
U dl U Qy o
ARALIBIATLENIINA Y
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. = J g g v
11N (Very high) T4A3aUAQNWUNANEITRLAY 18.28, 28.88, 26.09, 10.32 WAY 26.43
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