
CHAPTER III

METHOD OF STUDY

3 .1  G eneral I n v e s t ig a t io n  Method

The p ro ced u res  used  fo r  in v iro n raen ta l g e o lo g ic a l  s tu d ie s  o f 
th e  s tu d y  a re a  a re  l i s t e d  below :

1. C o l le c t io n ,  co m p ila tio n  and rev iew  o f e x i s t in g  
in fo rm a tio n s , maps and r e p o r ts  from v a r io u s  so u rc e s  w hich r e la te d  to  
th e  s tu d y  a re a .

2. D ata i n t e r p r e ta t io n  ะ in  th e se  s ta g e ,  d a ta  c o l le c te d
from v a r io u s  so u rc e s  as  w ell as r e s u l t s  o b ta in e d  from la b o ra to ry  
t e s t s  were an a ly zed  acco rd in g  to  th e  o b je c t iv e s  d e s c r ib e ,  id e n t i f y  
and q u a n ti fy  th e  e x i s t in g  c o n d it io n s  and th e  so cio -econom ic
background o f  th e  s tu d y  a re a .

3. E v a lu a tin g  th e  env ironm en ta l g e o lo g ic a l  c o n d it io n s  
and th e  soc io -econo m ic  background o f th e  a re a  in  term  o f the  
developm ent p o te n t i a l  and i t s  l im i ta t io n .

4 . Recommend and su g g est th e  p ro p e r methods fo r  
s u i t a b le  developm ent o f th e  s tu d y  a re a .

D e t a i l e d  o f  e a c h  s t e p  i s  d i s c u s s e d  b e l o w  ะ
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3 .2  D ata C o l le c t io n ,  C om pila tion  and Review o f  E x is t in g  In fo rm a tio n s

3 .2 .1  P h y s io g ra p h ic  S tu d ie s

P h y s io g ra p h ic a l p aram ete rs  a re  c l im a te , d ra in a g e , 
geom orphology, land  use  and s lo p e . These p aram ete rs  a re  co n s id e red  
to  be th e  b a s ic  in fo rm a tio n s  re q u ire d  fo r  t e r r a i n  a n a ly s i s .

3 .2 .1 .1  C lim ate

A ll d a ta  re g a rd in g  t h i s  m a tte r  a re  e n t i r e l y  o b ta in e d  from 
e x i s t in g  m e teo ro g ica l s t a t i o n .  The in fo rm a tio n  cover 36 y ea rs  
s t a r t i n g  from 1951 to  1986. L a te r  g raph  o f av erag e  m onthly r a i n f a l l ,  
average  g raphs o f r a i n f a l l  r a in  day, month ra in y  day , mean m onthly 
tem p e ra tu re  and mean m onthly e v a p o ra tio n  o f th e  s tu d y  a re a  a re  
c o n s tru c te d .

O ther c l im a t ic  d a ta  such as  wind v e lo c i ty ,  w hich i s  r e l a t e  to  
se a so n a l change, i s  p re s e n ts  in te rm  o f averag e  th re e  month d i r e c t io n ,  
average  v e lo c i ty  and maximum v e lo c i ty .

3 .2 .1 .2  D rainage

The s u r fa c e  r u n - o f f  o f th e  s tu d ie d  a re a  in c lu d e d  lo c a t in g  o f 
th e  m ajor d ra in a g e . In  t h i s  s tu d y , th e  d ra in a g e  o f  th e  a re a  is  
p re s e n te d  in  term  o f  d ra in a g e  map. T h is  map i s  d e r iv e d  from th e  
to g ra p h ic  map w ith  a  s c a le  o f 1 :250,000  produced by th e  Royal Thai 
Survey Departm ent (RTSD). The RTSD map used  in  t h i s  s tu d y  i s  
Changwat P hra Nakhon s i  A yutthaya s h e e t .
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3 .2 .1 .3  Geomorphology

Geomorphology i s  b a s ic a l ly  concerned  w ith  th e  to p o g rap h ic  
appearance  o f th e  a r e a .  The c l a s s i f i c a t i o n ,  d e s c r ip t io n  as  w ell as 
th e  g e n e s is  o f v a r io u s  geom orpholog ical u n i t s  a re  m o d ified  from 
Takaya and Narong Thiram ongkol (1982), Narong Thiram ongkol (1983) and 
Pranom K aosu tha , e t  a l .  (1986). L a te r ,  th e  geom orpholog ical map o f 
th e  s tu d y  a re a  i s  drawn.

3 .2 .1 .4  P lan ed  a g r i c u l t u r a l  Land Use

The p lan ed  a g r ic u l t u r a l  land use i s  based  upon th e  e x i s t in g  
in fo rm a tio n  from Pranom K aosutha e t  a l . (1986). The r e s u l t s  i s  
summarized and p re se n te d  as  th e  p lan ed  a g r ic u l t u r a l  land  u se  map.

3 .2 .1 .5  Slope

The s lo p e  map o f  th e  s tu d ie d  a re a  i s  c o n s tru c te d  from 
to p o g ra p h ic  map s c a le  1 :250,000  by d i r e c t l y  m easured the  len g th  
betw een co n to u r l in e  and c a lc u la te d  s lo p e  as s lo p e  equal con to u r 
in te r v a l  d iv id e d  by le n g th  betw een con to u r m u ltip ly  by 100 to  
o b ta in e d  s lo p e  in  p e r c e n ts .  The s lo p e  c a te g o r ie s  p roposed  by C ro ft 
(1973) i s  u sed  in  th e  p re se n t s tu d y . The s lo p e  in te r v a l  i s  co n s id e red  
as  0-2%, 2-5%, 5-10%, 10-20% and more th an  20 p e rc e n ts .

3 .2 .1 .6  S o il  Problem s P o te n t i a l

S o il Problem s P o te n t ia l  in  th e  s tu d ie d  a re a  were c a te g o r ie d ,
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nam ely, s o i l  e ro s io n  and a c id  s o i l .  A cid s o i l  i s  th e  s o i l  which has 
th e  b ra c k is h  o r ig in  u s u a l ly  found j a r o s i t e  ( b r ig th  y ellow  c o lo r)  
d e p o s it  n e a r  th e  s u r fa c e  le s s  th an  100 c e n tim e te rs .  The a re a  o f a c id  
s o i l  i s  d e l in e a te d  from s o i l  map (Pranom K aosutha e t  a l . ,  1986). 
A nother s o i l  problem  is  s o i l  e ro s io n  p o t e n t i a l .  The s o i l  in  th e  a re a  
lo c a te d  n e a r  th e  fo o t o f m ountains and u p land  a re a  w hich com prised o f 
s i l t y ,  loamy sed im ent and s lo p e  g r e a te r  th an  10 p e rc e n ts  is  
d e l in e a te d  as  p roned  to  s o i l  e ro s io n  (Pranom K aosutha e t  a l . ,  1986 
and JICA, 1990). L a te r ,  p o te n t i a l  a re a  o f  s o i l  p rone to  have 
problem s i s  d e l in a te d  and p re se n te d  in  term  o f map.

3 .2 .2  Geology

The geo logy  o f  th e  s tu d y  a re a  i s  concerned  w ith  th e  
d i s t r i b u t i o n  and d e s c r ip t io n  o f rock  and u n c o n so lid a te d  sed im en ts 
exposed in  th e  a re a  as w ell as g e o lo g ic a l  s t r u c tu r e s .  Supplem entary  
f i e l d  su rv ey  fo r  c ro s s  check ing  is  u n d e rtak en  a g a in s t  th e  e x i s t in g  
g e o lo g ic a l  in fo rm a tio n  p re se n te d  by Chaiyan H in tong  e t  a l .  (1976), 
Chaiyan H in tong  (1981) and P rasong Photong (1982), and a ls o  p re se n te d  
as map.

3 .2 .3  M ineral R esources

The m in era l re s o u rc e s  in v e s t ig a t io n  in  th e  a re a  embrace non- 
m etal l i e  o re s  and c o n s tru c t io n  m a te r ia l s .  The non-m etal l i e  o re s  
in c lu d e  p y r o p h y l l i t e  ( d i c k i t e ) ,  marl and c a rb o n a te  p o t e n t i a l .  The 
c o n s t ru c t io n  m a te r ia l s  c ru sh ed  s to n e s ,  sand , l a t e r i t e s / l a t e r i t i c  
s o i l s ,  s h a le ,  d im ension  s to n e  (m arb le ).
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D e ta ile d  d e s c r ip t io n  o f  each  type o f m inera l re so u rc e
re g a rd in g  th e  lo c a t io n s  and ty p es  o f  d e p o s it  and s p e c ia l  p r o p e r t ie s  
a re  com piled  and e v a lu a te d . These in fo rm a tio n s  a re  summarized and 
p re s e n te d  in  ta b le  form.

The s tu d y  i s  e s s e n t i a l l y  b ased  on th e  r e s u l t s  o f  p rev io u s  
in v e s t ig a t io n s  c a r r i e d  o u t by ch a iy an  H in tong  (1981), Chumpon Kuentag 
(1979) V ivat P a i j i tp r a p a p o r n  and V eeravat T h itisaw an  (1984), 
Departm ent o f  Highways (1990), Somwang Changsuwan and Anupan Kaedkaew 
(1991) and in d iv id u a l  supplem ented  w ith  l im ite d  a c tu a l  f i e l d  su rv ey

The w ate r re s o u rc e s  e v a lu a t io n  w ith in  t h i s  s tu d y  in c lu d e  b o th  
s u r fa c e  w a te r and g roundw ater.

The s u r fa c e  w a te r re so u rc e s  in c lu d ed  i r r i g a t i o n  p r o je c ts  and 
th e  p o te n t i a l  o f  w ate r y ie ld in g  in  Pasak catchm ent a re a .  D ata 
o b ta in e d  from th e  Royal I r r i g a t i o n  Departm ent and some in fo rm a tio n  
d e r iv e d  from to p o g ra p h ic  map s c a le  1 :250,000  o f  RTSD as w ell as f i e l d  
in v e s t ig a t io n  a re  com piled . The r e s u l t s  o f  s u r fa c e  w a te r e v a lu a t io n

3 .2 .4  W ater R esource E v a lu a tio n

3 .2 .4 .1  S u rface  Water

a re  p e rse n t a s  map.
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3 .2 .4 .2  Ground W ater

The ground w a te r re so u rc e s  p o te n t i a l  i s  a lm ost e n t i r e l y  based  
upon th e  e x i s t i n g  in fo rm a tio n  from Charoen P ian ch a ro en , e t  a l .  (19781 
G roundw ater D iv is io n , Departm ent o f M ineral R esources and p re se n te d  
and sum m arized a s  ta b le s  and maps.

3 .2 .4 .3  F lood  Prone Area

The in fo rm a tio n  about f lo o d  e x te n t  in  th e  s tu d ie d  a re a  were 
o b ta in e d  from 4 s o u rc e s . The flo o d  freq u en cy  a n a ly s is  i s  based  upon 
62 y e a rs  annual f lo o d  re c o rd s  and th e  c a lc u la t io n  i s  based  upon 
Gumbel’s method (V eerapol Taesom bat, 1988). H is to r ic a l  re c o rd s  based  
on in te rv ie w s  o f  r e s id e n t s  in  th e  a re a ,  lo w -ly in g  c h a r a t e r i s t i c s  o f 
f lo o d -p ro n e  a re a  and th e  p ro x im ity  to  th e  r i v e r  a re  a ls o  c o n s id e red . 
A f te r  com bining th e s e  d a ta ,  f lo o d  prone a re a  i s  d e l in e a te d .

3 .2 .5  Socio-Econom ic Background s tu d y

These s tu d ie s  com prise 4 main a s p e c ts ,  nam ely, p o p u la tio n , 
economic c o n d it io n , s o c ia l  c o n d it io n s , and th e  developm ent p ro s p e c ts .

The p o p u la tio n  s tu d y  in c lu d e s  d i s t r i b u t i o n  and d e n s i ty .  The 
economic c o n d it io n  w ith in  the  s tu d ie d  a re a  co v ers  th e  a g r ic u l tu r e  
p ro d u ces , n o n -a g r ic u l tu re  p ro d u c tio n  t r a d e  w hereas th e  e x i s t in g  
s o c ia l  c o n d it io n  cover i n s t i t u t i o n s ,  e d u c a tio n , p u b lic  h e a l th ,  
o cc u p a tio n  and l i f e  s t y l e  as  w ell a s  i n f r a s t r u c t u r e s .  F utherm ore, 
th e  developm ent p ro s p e c ts  o f th e  a re a  come from many so u rces  o f
developm ent program .
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The s tu d y  o f  socio -econ om ic  background i s  e n t i r e l y  based on 
th e  c o m p ila tio n  and a n a ly s is  o f e x i s t i n g  in fo rm a tio n  and d a ta  from 
numerous s o u rc e s . The r e s u l t s  a re  p re se n te d  in  term s o f th e  ta b le s  
and maps.

3 .2 .6  R e c re a tio n  and A e s th e t ic  R esources

In t h i s  s tu d y  r e c r e a t io n  a re a  and degree  o f  i n t e r e s t in g  a re  
com piled . In fo rm a tio n  i s  o b ta in e d  from T o u r is t  A u th o r ity  o f  T h ailan d  
(1990). R e s u lts  a re  p re s e n t  as map.

Both man-made and n a tu ra l  r e c r e a t io n  as w ell as a e s th e t i c  
re so u rc e s  a re  summarized and p re se n te d  as  ta b le s  and map.

3 .3  E v a lu a tin g  th e  E nvironm ental G eo log ic  C o nd ition

In th e  p re s e n t s tu d y , an a ttem p t has been fo rm u la ted  to  
produced th e  land  c a p a b i l i ty  fo r  th e  a re a  which s u i t a b le  fo r  
i n d u s t r i a l  and w aste d is p o s a l .

McHarg (1969) proposed  th e  map o v e rla y  te c h n iq u e  fo r  m u ltip le  
f a c to r s  th a t  in fe re n c e  re le v a n t  to  land  u se  p la n n in g . The map o f 
each  f a c to r  i s  ran k  due to  th e  s u i t a b i l i t y  o f land  fo r  p lan n in g  
purposed  in  tra n s p a re n c y  map. G iven th e  d a rk e s t  to n e  to  th e  most 
s u i t a b le  and th e  l i g h t e r  to  th e  le s s  s u i t a b l e .  A f te r  th a t  m u ltip le  
f a c to r s  would be o v e r la y in g  on th e  o th e r s  to  form th e  com posite  map, 
which show th e  d a rk e s t  to n e  i s  most s u i t a b le  and le s s  c o n s t r a in s .
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The map o v e r la y in g  tech n iq u e  i s  te c h n ic a l  d i f f i c u l t i e s  in  
d is t in q u is h in g  th e  v a ry in g  shades o f g ray  and i t  presum es th a t  i t  i s  
p ro p e r to  add f a c to r s  even though th ey  a re  re p re s e n te d  by nom inal 
ty p es  th a t  have d i f f e r e n t  p h y s ic a l u n i t s .  Hopkins (1977) p o in ts  ou t 
th a t  making o v e r la y s  o f in d iv id u a l  maps p re p a re d  in  v a ry in g  shades o f 
g ray  i s  e q u iv a le n t  to  p erfo rm in g  a d d i t io n  u s in g  a g ra p h ic a l  p ro ced u re . 
The s o lu t io n  i s  to  weigh th e  f a c to r  s c o re s  b e fo re  any a d d i t io n  is  
perfo rm ed .

The f a c to r s  concerned  to  th e  s u i t a b i l i t y  f o r  i n d u s t r ia l  
developm ent sh ou ld  be co n s id e red  th e  p h y s io g ra p h ic , socio -econom ic 
and le g a l  r e s t r i c t i o n .  The p h y s io g ra p h ic  f a c to r s  in c lu d e  s lo p e , 
w a te r su p p ly , f lo o d  inu n da ted  and s o i l  e ro s io n . The socio -econom ic 
f a c to r  concerned  w ith  th e  a re a  o f town and m u n ic ip a l, m i l i t a r y  a re a  
th e  a c c e s s i b i l i t y  to  road  and ra i lw a y s ’. The le g a l r e s t r i c t i o n  
concerned  w ith  th e  p rim ary  f o r e s t  n a t io n a l  p ark  (Me H arg, 1969, 
C a r r o l l ,  1975, JICA, 1990, Busakorn s in g k a ra ta n a , 1990 and Sunya 
S arap irom e, 1982).

The f a c to r s  concerned  to  th e  s u i t a b i l i t y  fo r  w aste  d isp o sa l  
a re a  a re  th e  p h y s io g ra p h ic , the  so c io -econ o m ic  and le g a l r e s t r i c t i o n .  
The p h y s io g ra p h ic  f a c to r s  in c lu d e  geo log y , g ro u n d w a te r  le v e l ,  f lo o d  
in u n d a ted , w ate r su p p ly , s o i l  e ro s io n  and s lo p e . The socio -econom ic  
f a c to r s  concerned  w ith  th e  a re a  o f  town and m u n ic ip a l, m i l i t a r y  a re a , 
h a u lin g  d i s t a n t .  The le g a l r e s t r i c t i o n  concerned  w ith  th e  f o r e s t  a re a  
( ch a iy a n  H in to n g , 1992, Evans and M y ers ,1992, Howard and Remson, 
1978 , K e l l e r , 1979 jS ieben huner and s i l i t o n g a ,  1992 ) .
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A fte r  p ro c e s se d , th e  land c a p a b i l i ty  map o f  th e  a re a  which 
were s u i t a b le  fo r  each  lan d  used type  was recommended.

3 .4  S tudy Program
o

The p re s e n t  s tu d y  has been i n t e r m i t t e n t ly  u n d e rtak en  o ver th e  
p e r io d  o f 2 y e a rs  s t a r t i n g  from 1990-1992. The s tu d y  program 
in c lu d ed  th e  d a ta  a c q u i s i t i o n ,  f i e l d  su rv ey  fo r  c ro s s  ch eck in g , d a ta  
a n a ly s is  and e v a lu a t io n ,  and th e  re p o r t  p re p a ra t io n  in  s e q u e n tia l
p h a s e s .
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