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RATCHITA JULSOM : GROUNDWATER POTENTIAL ASSESSMENT
USING SPATIAL INDEX AND REGRESSION MODELS: BOTHONG,
CHONBURI. THESIS ADVISOR : ASST. PROF. SUNYA SARAPIROME,

Ph.D. 172 PP.

GROUNDWATER POTENTIAL / SPATIAL INDEX MODEL / REGRESSION

MODEL / CRITERION WEIGHTING / SPATIAL ANALYSIS

In this study, two types of the Geographic Information System (GIS) models
i.e. index and regression models are applied to data layer analyses for groundwater
potential assessment. Results of analyses and applications of these two different
models are compared. Amphoe Bothong area of Changwat Chonburi where people
suffer from water shortage and has sufficient relevant data is selected as the study
area. For index model, weight and score are assigned to factors and their classes using
ranking method based on theoretical and statistic criteria that are significant to
groundwater potential. The sets of total index values resulted from the models with
varying criteria are potentially classified using the equal area, equal interval and
standard deviation methods to achieve 12 groundwater potential maps. Relative
consistency comparison is applied to these results. It reveals that the groundwater
potential map derived from the model with theoretical weighting and scoring of data
layers and their classes together with potential area classifying using standard
deviation method gives the best result. For regression model, only 10 groundwater
wells outside the study area which are very limited number and not well represented

can be used to create the model. However, statistical relation between the dependent



and each independent variable of these samples including multiple linear regression
analysis are performed to confirm the poor result due to very limited and poor

represented samples.
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Model 2 : Case 3
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WELL LOGGING

PsMANEINTIMNMNA . . o v .
26 B UEWEINNAT DUNBNIFN Tassmsamadszidivdnsmwunasnuimagusazdon
o ' ¥ o
UBAIAL LWAIRINT 'luwwnEgam*m'nmjwmaﬁmuaaﬂ

N3INHT 10900

WNBIEYU: EGPO6-21060102-1 UTM E: 747986 UTM N: 1433587
anwi: Imnugnduns gt 2 @wadanues  dwnadminuas  dawiasseas

ANNANIIE: 288.00 1. ANNANWANN: 272.00 W, TIAU: 6.0 11 SuAUM: 18.2 M.
SLUINANG: 0-260 M. TLELNANTAN: 260-272 M. USINOAN: 10 AuNL/M.  SrpIAe: - .

¢
SP (250) RES (100) dyanun Teasden
i Lo P -
S e ity Top soil; Clayey sand, light brown, fine grained
o tal el
L B i Gravel; brown, medium sand-gravel size, subangular, poorly sorted,
L L L] Fe oxide, mostly of Quartz and feldspar , high wethered feldspar
0 i
'%iii 1) Granite weathered, greenish gray, mostly of weathered feldspar,
i Ei;;; 3:2» rate of Quartz, althered to clay
50 ¥ sl
:+ - “1" Granite washed; light gray, composed 80% of Quartz, 209 of
[ '==== 645 ) | feldspar, fine - coarse sand, poorly sorted, subangular to subround
13
70 \ 2
" :Eiii JaelSame as 13.5 - 30.0 m.
tede e Same as 30.0 - 31.5 m.
a0 toe e e b
EL LT || Granite weathered; dark green, corsed grain, composed 30% of Quartz
100 toeo e b | . 2 .
o fioss 709 of feldspar, high weathered feldspar, althered to clay
PN T T
B ik | Granite washed; light gray, subangular, moderated sorted
bigo bt | g L
- i mostly of Quartz and feldspar
Liso  tddd
e -IIII Granite weathered; same as 34.5 - 37.5 m.
il L L XL X] Granite washed; same as 37.5 - 42.0 m.
Lisg [HETE
< et sranite weathered; same as 34.5 - 37.5 m.
L (REEE PO R T R
ikt Granite washed; same as 37.5 - 42.0 m.
[110 :::: Granite weathered; same as 34.5 - 37.5 m.
L L L L]
180 ..|.:.|..|| Granite washed; same as 37.5 - 42.0 m.
+d+4
(190 e e Granite weathered; same as 34.5 - 37.5 m.
-+t
Raad L L L £
FTTT Granite weathered; dark green,fine - coarse grain, subangular,
e ::::: poorly sorted, 509 of quartz, 509 of feldspar, high weathered,
k220 -:::: soriate texture
23 L L L X ZETR
EL LX) Granite weathered; gray, subangular - subroundness, moderate sorted,
[#e :IIII medium - coarse grain, composed of 75% quartz, 20% feldspar and 5%
k250 ':I:: dark mineral, high weathered feldspar
-
Laro ::::: Granite; fresh, composed of 709 quartz,209 feldspar and
vy (R EE 10% dark mineral
4+ 4

L L X X T
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UBNNIA LWAIAINT 'luwunEgaau*m'nmjwmamﬁuaaﬂ

N3NNI 10900

'l‘ll-l'lﬂl.ﬁ‘!l'l.lfi): EGP06-21060601-2 UTM E: 758291 UTM N: 1435274
anuit: nAaanum m‘.!ﬁ 1 dwanuaals Ehmaﬂmr!u.m vi\miassuag

ANHANIDIZ: 150,00 ¥, ANMANMIRIL: 150,00 . WWIAUD: 4.0 17 SEAUN: 5 M.

'i:u:'n'iln'g: 0-92,98-150 ¥,  seosmansas; 92-98 . UGN 5 AUAL/TN.  ugsnam: - .

SP (500) RES (500) danun eazidsn

Gravel; reddish brown, fine sand of gravel size, subangular, poor sorted

e !

|;' g EE 01 composed of 80% quartz 209 dark mineral and feldspar
Z_‘:
 TFE

8.0

120 Clayey sand; medium grain, composed of 509 quartz 509 high
weathered feldspar and clay

Sand; reddish brown, medium - fine grain, subangular, poor sorted,
mostly composed of quartz

Granite weathered; dark brown, composed of 409 quartz 409 feldspar

r T 209 mica (more biotite) and dark mineral
L — +4 4+

- L L L
<

G L
< Fo e

— - 8o

~ e 409 feldspar, 159 muscovite and 5% dark mineral

e oo Granite; fresh, light gray, composed of 5% dark mineral ,

e

ISt T T T
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Tﬁ‘i\‘ﬂﬁl‘iaﬁl‘i’JQU‘ileuﬁﬂﬂﬂ‘l“u“aﬂu'lu‘lﬂﬁla'ﬂ“i"lﬂﬂﬁlaﬂﬂ
A o4 ¥ o
1‘!““11%Nu‘\ﬁ'lﬂ‘jﬂ'ﬂglﬂﬁ?ﬂuaaﬂ

WiNULAYU: EGP06-21060606-3
aowii: TaSowmaaasmas w6 @wanuaals
ANHENAIZ 171.00 ¥, ANHANWRMUIL: - 3.

‘i:[l:‘l‘lilﬂ'i;: - W aEgEnaniall - M.

awnadainuas
TUIAUD: 6 W
VSanm: 1 aua /.

UTM E: 753637 UTM N: 1442376
FINIATEEDY

FEAUMT 8 M.

segsnan: - o,

4
. o o
SP (250) RES (500) dyant
- o0
| =] o0
o
= = P ek
T e
& ok
¢ Foao (oo ol
ﬁ TT Y
b Cr T L)
2 L R
2 CXrr
e ook
3 + 4
s . L L L P
7 +44
5 ++++
? Lso b
N rrTY
! + 4+
L so _+'|"|‘+ 0.0
g T T
+ 4t
) e
LR T L L
++++
Ll L X e
j L R
44+
= ITT T
y L EEEd
& ot d
[T
S - B
FEEF 102.0
++++
o
E
) ok
) e
J FEY e
/.'I ???? 126.0
{ e+
= / 130 _+"'"‘+_1:zu
{ FEaid
44+
LY o ek
} 'TTT,
44+
5 . L L L T
? A Y
e Ty
'TTT,
[150 e gy
EEE
e+
o e g,

sreazdun

Top soil; clayey sand, reddish brown, 459 sand 559 clay

Granite; dark gray, medium to fine grain, composed of quartz,

low fedspar high dark mineral and muscovite

Granite; light gray, fine grain and sorting, composed of quarz,
muscovite high dark mineral

Granite; light gray, medium to fine grain, composed of quartz,
biotite low dark mineral, feldspar

Weathered granite; light gray, composed of quartz, muscovite, feldspar
Granite; same as 42.0-60.0 m.

Granite; light gray, fine grain, composed of quartz, muscovite,
mineral and high feldspardark

Granite; same as 42.0-60.0 m.

Granite; greenish gray, fine grain, composed of quartz, chert,
muscovite dark mineral

Granite; same as 42.0-60.0 m.

Granite; same as 60.0-72.0 m.

Granite; same as 126.0-132.0 m.
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Winlauua: EGP06-21040305-1

anwii: 5.5, Jahguly  wyits  dwahaulu
ANNANNIE: 108.00 . ANNANYKONN: 108.00 U,
55UINANT: 0-54,60-102 .,

. = L3
AUNBTIIUNT

WUIAUA: 6.0 1
FeHENANGDY: 54-60,102-108 W,

UTM E: 766494 UTM N: 1489828
NINTEVDY

it » ¥

SEAUN: 4 3.

¥ 1
U 6 aum./ay,  TEERian; - W,

o o ¢
Sp R Anyanvn

——e
|
S
e e
——e

18.0|

L eo

* a'lavinsudossdlinevauiany

L &o

L so

AN ANNANNANNNNNNNNANNNNNNNNNNNNNNNNAN

O IR

110

sreazdun

Top soil;, Sandy clay, reddish brown, gray, mostly of feldspar,
clay, rare fine sand

Sand; reddish brown, fine-medium grain, poorly sorted, very angular,

mostly of quartz

Gravel; brown, gravel- fine grained, angular, poorly sorted

Gneiss, fresh, seriate texture, phaneritic texture, composed of quartz,
dark mineral
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NIHNTHEINTUILIAA .y =
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PP ST R ——— Tnsqm'smnaﬂs.,muﬁ?ﬂmwunmmmmammaa.,mzm

¥y P
WPHAIAE WOAAINT 'luwuﬁquuwmﬂansmm’?uaan

N 10900

'I"Ilul"lf.ll.ﬁ‘ﬂﬁﬁl EGP06-20110101-2 UTM E: 752719 UTM N: 1484493
At fashedunamnizuns ug'ﬁ 1 siwal.mzi\m{ iunuﬂtmﬁun{v vintayi
ANHANRIZ: 150.00 ¥ @NMANAIUI: 72.00 ¥,  DWIAUB: 4.0 11 FzAUUL T W,

'i:u:sriﬂﬂ';: 0-54,66-72 3.  520sNaniay: 54-66 .  USiNanin: 10 auaL/gH.  stoshan: - o,

" e
SP (500) RES (250) danyn yazlden
Clayey sand; reddish brown, coarse grain, poorly sorted, subangular,
composed of quartz, feldspar, dark mineral, lithic rock, clay

Sand; reddish brown, gravel - medium sand, poor sorted, subangular,
composed of quartz, feldspar, dark mineral (weathered)

Slate; dark green to black, composed of 809 dark mineral
109 - 209 quartz

[t 1
1
1
1
1

-

- 150

r
r
i
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WHIBIAYUR: EGP06-20020501-2
ﬂfl'lu'il:: 9.9, "Iﬂ“'l.la\'l'l.li}\ll.l.ﬂwl “l‘l:'l“i 1
ANHANRIZ: 150.00 W,
55UMaNg: 0-72,78-84 M.

NTHNTHENNTHILINE
26 ENUEHGINKAT QUUNIIANY
UTNAALN IAININT

N 10900

ANHANYINUY: 84.00 W,
JLULNBaNIBd: 72-78 W.

WELL LOGGING

s - i 3 &
Iﬂ'i\‘l MsadszEivAnENINURAMIVIAI TN 198D ER
P T D | & @
‘[u“u"quu‘]ﬁ'\ﬂ tlanztanzivaan

UTM E: 733456 UTM N: 1476547
fMuanuIvanua  snauuii WInTAYI
TAUD: 4.0 1 SEAUI: 41 a.

YSanani: - auaL/gn.  sEesinan: - .

SP (500) RES (250)

20

110

130

140

Nuadun

Top soil; Clayey sand, dark brown, fine grained.

Sand; light brown, croased grained, subangular, well sorted, mostly of quartz.

s Gneiss weatered; light brown, mostly of quartz, croased grained.
L] - 30.0
- . L]
- 4 - i
- 7 i)
.
- ; i}
.
.
- a o
«
«
- 7 "
.
.
- i "
i A Gneiss; drak, seriate texture, composed 50%of quartz, 40%of dark mineral,
. 10% of mica.
- s &
«
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26 ‘ﬁ.ﬂ"l“g“i"ﬂ:\lﬂﬂﬁ1 DUUIHIATY

Y a . ) k3 -
Tasamsdmadsudivdnammunannuimagungazdsn
&gt ¥ : .
Tuiuiasnnedimaanzivean

WHIBLAYUR: EGPO6-20110103-1
anwit: 1.5 uundaansns mji’i 3
ANHANIDIEZ: 60.00 1. ANHANNAIUT: 43.00 W
SLOINANG: 0-36,42-43 3. ILUINANTDN 36-42 M.

- - -
AIUBLNIZIUNT

- o ’

fila 2.mzIuns

WAL 6.0 i
¥

USInonn: 14 ava./ou.

UTM E: 762282 UTM N: 1483609
ERLR I GITE

SR 11.00 3.
seuean: - u.

o ¢
SP R Anyanvn

51
3 piisss
| 20 Faa®es
'ca 6 e o a
— P oee ® e
= hieste
e P,
= Eiseds
=
s 7
“" '- ’-
HE a0 -/
I -/
g .- '.
_}m lll
= /s
I

c /.
= 4

& A
= P
‘e -40 W
- o
= 4
= -/

=

AANRTA TN NAN NN NN NN

2

6o

sreazdun

Sandy clay; brown, fine grained, composed of clay and quartz

Clayey sand; reddish brown, fine - medium grained, subangular

Sand; varies color, brown, black, fine grained, subangular, well sorted,
composed 50% of quartz, 25% of feldspar, 25% dark mineral

Sand; same as 6.0 - 12.0 m, coarse grained

Gravel; varies color, dark brown, black, subangular, well sorted,
composed 5096 of quartz, 30% of feldspar, 209 of biotite and
dark mineral

Gneiss, black, fresh, composed 509 of quartz, 209 of biotite,
209 of dark mineral, 10% of feldspar
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26 anugndomat mmneiy | ARMINTszEdN s musannImatuBazdun
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N3INHT 10900

WNglaYUa: EGPO6-20070711-1 UTM E: 714607 UTM N: 1463454
ani: gueiiouasienUssnanionans:  wgi 11 muavans  suneding  awiagayi
ANWANE: 60,00 . ANNANWAIN: 53.00 3. WAL 6.0 1 TLAUN: 6 W,

THOMANT: 0-47 W, SsusMansad: 47-53 . UBNGAN: 30 auaL/aN  suasnan; - o,

sreazdun

Qe
=
Do
=
[r
E "

SP R

Top soil; clay, reddish brown, medium compacted

Clay; yellow, hard compacted

T

;" 1 ~w% 1500 Gravel; yellow, medium to well sorted, subangular, composed of quartz
!
i
':: Granite weathered; light brown, grain size < 0.2 to 2 mm.,
|
Composed of quartz

*lulavinnsndessalinenquiane

Granite, gray, poor sorted, composed of quartz biotite

+a0

L L e e e T e T e e
s st t Lt E Lttt et

bt ittt L L o LA L LAl LI LAl LA LAl P e L R Ll bkt L L LI

P
bad

4E0|

++
*+

Granite; gray, well sorted, poor compacted, composed of quartz

510/

+

Granite; light gray, poor compacted, composed of quartz

T T T,
i
L L LTI L LY _TET DTTETEELI R L LR LR LR DR L L T T T T TR

P ¥
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Y a . ) k3 -
Tasamsdmadsudivdnammunannuimagungazdsn
&gt ¥ : .
Tuiuiasnnedimaanzivean

WHELAYUR: EGPO6-20100603-1
A0Tuf: 5.5, VTHAABIAINGS mjﬁ 3 @uanalinag
ANNANAIE: 126.00 1. ANHANWAINT: 125.00 M.

‘sa!.l‘&'l‘ii]ﬂ?: 0-108,108-114,120-12 ¥,

szaENansas:

UTM N: 1465970
Jawinraui
sEAN: 24 a1,
Sinani: 1.5 aua./tu.

UTM E: 774406
gunauanad
FAUD: 6.0 i

114-120 ¥, segzan: - M.

o o ¢
SP dyanun

3.0

A I
vy Ty
Vi

P
F g
A VA VAT

+ 20

S
w7l T T T T T

+ 80

>7v

K]
vy T

L eo

}7
A

i

)
?P; ?VA T

L
¥y

*Mu'lavinnsudessalingnnauiang

ks

i

-

5
To Tl T T T T
3 AR A A A A A A A A AR A A A AR AT A A AT A A AT A A A

AN
7
s Vs
Tl Tien Then T, T T T T T T T T s T T T T T T T T T T T 7

)
7",‘\ Ty
N

?V:.

1165

k120

o

kS

Fa

A
-~
¥
5

- 130

sreazdun

Top soil; Clayey sand, black, fine grained

Andesite; green, aphanetic texture, crystaline texture

Quartz vein, brown, quartz

Andesite; same as 115.5-121.5 m.
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UTHIRL LIYAIAINT 1‘1&“1&115;3411‘151 ﬂtjﬂ'ﬂ%ﬂ.ﬂﬁz?uaaﬂ

N3INHT 10900

MN"IUI.ﬂ‘ﬂU.i]I EGP06-20100303-1 UTM E: 751477 UTM N: 1473166
ARt aum, vananaa mdﬁ 3 @uavennmai ) ihmaylanm 5:11*:1'3::2".!"3
ANHANRIE: 60,00 . ANMANHGN: 39 . DWIAUE: 6.0 11 FEAUIN: 7.33 W
3LUmMany: 0-30,36-39 M.  SLBYMANIal: 30-36 ¥, USNOAN: 20 AUAL/TN.  sromnan: - .

3 o ¢ =l
SP R danuyi Ea G ki)

Top soil
Sandy clay; black, fine grain

Clayey sand; dark brown, composed quartz, feldspar and clay
1o

++
++
+4

+ 4+

Granite weathered; light brown, angular, composed of quartz, feldspar
and biotite

18.0

l\\&\\‘\%&\&\\ &E'I"I"I'
NN

NS
N

* a'lavinsudossdlinevauiany
AW
NANR

NN

Mica schiet; dark brown to black, composed of 50% biotite,
40% quartz 109 feldspar and dark mineral

I
NN

RN
N

7
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T T x o
Tuiuiasnnedimaanzivean

WHIHRAIRET 1Y Fﬁﬁﬁﬂi

N3INHT 10900

WiwlauUa: EGP06-20020801-1
a0 IalimnunegRing mﬁ 1

UTM E: 739855
aunauuiia
YUNAUD: 6.0 i

UTM N: 1465443

auanualuun ety

ANHANIIE: 78.00 H.
LUINANT: 0-42 ¥,

ATIMANWAIUY: 48.00 o,
TLULNBNTDY: 42-48 W,

o ¥
FEAUNY 4 .

1
Usaann: 10 aua./ou.

LuzAn; - W

SP (250)

R (250)

sreazdun

Top soil; clayey sand, yellowish gray, 409 clay and 609 sand,
composed of quartz

Clay/Sand/Gravel; yellow, 709 clay 25% gravel and 5% sand,

composed of quartz

Ligg Washed granite; grain size 1-2 mm., Composed of quartz and feldspar

24.0|

Granite; light gray, grain size 1-2 mm., Composed of quartz

L 3o

Granite) gray, grain size 1-2 mm., Composed of quartz,

biotite and mica

VW\%W«\NW

i
1\

\
+*
+*
+
-

525

Granite, dark gray, grain size 2-5 mm., Composed of quartz and mica

+
Lt
¥
4+

L e

Granite, gray, grain size 1-2 mm., Composed of quartz, mica,

dark mineral
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ﬂl-l'ltll.ﬁm.iﬂ: EGP06-21030708-1 UTM E: 783968 UTM N: 1421041

-

A0UN: INEagMIAINUNAT  HHN AIUANTENAUY  BINAUNAY  JIWIATEERd

Y

AMMANIY: 200,00 3. ANMEMAMNT: 42.00 3. BWIAUR: 6.0 117 FEAUML 1 A,
" [ ¥ ¥
SEUSNANG: 0-36 4. STOLNBNTDL: 36-42 M. UTINANNI 5 AUN./AN.  SEO3NAA: - .

SP (500) RES (250) B UALIDIR

Qe
=]
e

Clay; brown, sandy clay, composed of rock fragments.

Siltstone/Sandstone; greenish gray, very fine sandstone, round,

well sorted.

- 60

L 0
80
100
Siltstone,/Sandstone; same as 12m.-19.5m.,
10 . .
Very hightly weathered at 24m.-30m.,same chert presents,calcarious.
120

F 180

- 200
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