CHAPTER II

ENVIRONMENTAL SETTING OF CHANGWAT BURIRAM

2.1 Socio-economic Background

2.1.1 Administration

The administratj i irame.is divided into 21 amphoes
» taries, 189 tombons (sub-
districts), 2,459 moobdhs el dwellings. The amphoe and king
amphoe administratio 2 lel¢: e hown in Figure 2.1. The area

of amphoes and the di “amp! angwat are shown in Table 2.1

2.1.2 Population

The tﬂ Wé‘?ﬂ %Wa‘%;mﬂ ’}sﬂa@ed to be 1,520,419

persons in Dece‘hber 31, 1999 (Table 2.2). Amo ng these, 759,480gpersons were male
and 76%%;]@ q n@muma glm:ﬂ:lac&lprewous year
is 0.43. H1stoncally, the highest population density area was in Amphoe Muang
Buriram as shown in Figure 2.2. The population age structure of Changwat Buriram

in 1999 is summarised and presented in Figure 2.3 (Buriram Provincial Statistical

Office, 2000).
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Age Groups - Out of the total population only 7 % are under 4 years old.
About 12 % with ages between 5-14 years are in the compulsory schools. A junior age
group of 15-24 years comprises 27 % of the population, while 33.5 % belongs to the
senior working group with the age of 25-54 years. The rest 21.5 % belongs to the old

age group. The relatively low annual birth rate of 1.7 % is noted (Figure 2.3).

the working age group practice
; ﬁnos’c of the farm products have

AULINENTNEINS
AN TUNMINGAY
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Figure 2.1 Amphoe and King Amphoe administration areas of Changwat Buriram
(Modified after: 1. Buriram Provincial Statistical Office, 2000
2. Royal Thai Survey Department, 1989)
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Figure 2.2 Population density of Changwat Buriram
(Source: 1. Buriram Provincial Statistical Office, 2000

2.Ro

al Thai Survey Department, 1989)
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Figure 2.3 Populatigh age strueture 2] ‘;"\4 Buriram in 1999
(Source: Burirz ncial Statistical Officg, 2000, in Thai)
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2.1.3 Education, Religion, and Health Services

2.1.3.1 Education

The education services of Changwat Buriram cover from kindergarten to

tertiary level with totally 941 schools,and institutions in 1999. The total number of

2.1.3.2 Religion

"7 :
t 1810 11

There are altogether 795 Buddhist

In 1999, Buddhis hangwat Buriram and being

almost 100 per cent of

monasteries, 557 Buddhist' sanka abodes. i _5 churches in Changwat

'*ij‘

Buriram (Buriram Pr%
I
)

2.1.3.3 Healtlﬁ;ﬁg fj :yl EJ Qn 15"' w EJ"I ﬂ ‘j’
B AT BB A her e o

government hospitals, 2 private hospitals, 225 health centers, and 65 medical clinics.

In 1999, there are totally 116 physicians, 33 dentists, 584 nurses, and 474 practical

nurses (Buriram Provincial Statistical Office, 2000).
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2.1.4 Transportation, Electricity, Water Utilization and Effective Irrigated Area

2.1.4.1 Transportation

Changwat Buriram is about 400 kilometers far away from Bangkok to the

northeast. The main access road/highway starts from the Highway No.1, Pahonyotin

Road, to Changwat Sarabu I € ‘ e Highway No. 2 from Changwat
Saraburi to Changwat N Ratchasi aﬁxo the Highway No. 224 from
Changwat Nakhon Rat( ; - and the Highway No. 24 from

Amphoe Choke Chai t ‘ 2R olgh Acting Ml from the Highway No. 218
o Apart from the highway, the
other mean of transportafio AL domiestie commercial airline and train.
The road system of Ch

‘Figure 2.4 (Buriram Provincial

Statistical Office, 2000).

2.1.4.2 Electricity & 1

001 KDL LA M—

are 254,454, The total electricity 2,onsumpt10n of Changwat Bﬂram in 1999 is

AT HHD B B

1ndustry s 157,433,795.18 units, and the government office and public utility is

46,299,970.67 units (Buriram Provincial Statistical Office, 2000).
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Figure 2.4 Road system of Changwat Buriram
(Source: Royal Thai Survey Division, no date, in Thai)
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2.1.4.3 Water Utilization and Effective Irrigated Area

The reservoir in this study area is used for the four basic needs of the people

living in the project area including:

igation water for rice field in rainy season and

season,
2. domestic us fn-nlug‘.. ol Onml

7 d sanitation,
3. livestockV \

4. fisheries o

1. supplemental to rainfall, i

direct irrigation for upland crops an ’

Due to high fl stored and due to the lack of

proper operation rule of water is used mostly in the

rainy season primarily for irrigdioi A a substantial amount of water from

the tank and canals for ho ion d livestock is available to

B!

those living in the! he.ta s. Fishery in tank is
T
e ery is not large enough for

e FUEINENINGINT
B G RG FEBVRR 83 B ot o

13,651 ,21)0 cubic-meters and total production is 8,650,450 cubic-meters for consumer

practiced for househomconsumption only. The captive

in 14 Amphoes in 1999. Another water resources of Changwat Buriram for water
usage composed of 2 small reservoirs, 4 concrete wiers, 57 ponds, and 5 canals

(Buriram Provincial Statistical Office, 2000).
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2.1.5 Economy

The Gross Provincial Product, GPP, at current market prices of Changwat
Buriram is 33,500,370 thousand Baht in 1997. The Per Capita Income is 22,805 Baht
per annum, 1997 (the 67 per-capita priority by the country). The wholesale and

retailing trades contribute approximate 24.01 per cent of the GPP, whereas the

2.1.6 Culture, Tradition and Are! ‘_ storieal Heritage

According to the ; i a L gion, Buriram people can be
categorized into 4 ethnic backgibunds Fack ¢ has its own dialect, (1) Korat ethic

in Amphoe Nang Reng, 5s ethnic in Ar Phutthaisong, (3) Khamere ethic
.. )

in Amphoe Prakhonchai, Am o Lahan Sai and (4) Suai
ethnic in Amphoe Satm They all located in dlfferent pﬂ of the province. However,

T NI G o o

attracted to toufists who want to haé/e a look at thelr culture actlvmes The Tourist

attractiof RifropiiaFidre 2 54 ind 58 8 '%aﬂpﬂlﬂl} aSBstlcal Office,

2000). The most recognizable culture and tradition for each ethnic are as the

following;

Phanomrung Visit: In 1938, a monk called Opasthammayan whom resided in

Wat Thaprasith Surin had visited and meditated at Phanomrung mountain and had
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appreciated the beauty of the Phanomrung stone ruins. During that time, there was no
road to the mountain. The local people had a tradition celebrated on the every first day
of the fifth waning moon. This monk then help and encouraged people to pay a visit
to the Buddha’s footprint model located on top of the mountain and built a road up to
the mountain. As a result, the celebration begun on the full moon day of the fifth in

1938 and had become the tradition s

n'} then (Buriram Provincial Statistical Office,

2000).

Water Pounding: ame called ‘The city of water
pounding’. This reflec ~ \ durmg the dry season when
there were not enoug ~ t dig near a pond, where water
was muddy and non-c &b Vatery 1 \' a family gathering activity,
they dug a hole to contaig2-4'; e ,— oured Water into the hole then added some
dirt and used a bamboo stiek uiff.és{ eters to pound. After 15-20 minutes,
water in the hole changed th 'w"'-;' ne limpid. The water pounding

tradition is unique and ¢

=5
Brovince (Buriram Provincial

Tl
Statistical Office, ZOOE t

Bamﬂﬁﬂ’ﬁ’lﬂﬂiﬂﬁl’m‘i

Mamuad: It is a Khamere ceremony, which 1nv1tes a high spiritual

body ﬂ W‘]tﬂu@ ﬂéﬁeﬁ%%ﬁb’}’}%’}nﬁa&]g good deeds.

This tra(ﬂtlon can be seen in a festive season in Buriram.
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Figure 2.5a Tourist attraction of Changwat Buriram
(Source: 1. Buriram Provincial Statistical Office, 2000
2. Royal Thai Survey Department, 1989)
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Figure 2.5b Map showing the connection route among tourist attraction from
Northeastern Thailand throughout Cambodia.
(Source: 1. Royal Thai Survey Department, 1989)
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2.1.7 Recreation and Tourism Attraction

Changwat Buriram has many archeological and historical heritages, for
example, the Khamere stone ruins Phanomrung, Muang Tam Stone ruins, Buddha
Image at Wat Hongsa, Ancient bricklin. The provincial officers have promoted

tourism in order to attract more tourists, There were many projects to restore ancient

The climate of ‘ con; { onsoon season. The southwest
monsoon, caused by low tral’ Asia, brings heavy rainfall to the
entire area of Thailand timg m May, ion ipcreases steadily as the wet

season progress untile 0.5 eptember. Accompanying

||
this, there is a slightme in humidity and a simultaneous decrease in temperature and

radiation. Th ﬁwg mw Hw‘drlebout 5 km/hr (Buriram

Provincial Staﬁtlcal Office, 2000
rempxtatlon falls off rapidly in October and November in spite of occasional
tropical storms that move inland from the South China Sea, bringing torrential rainfall

near the coast but weakening rapidly as they penetrate inland.
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2.2.1.1 The Total Annual Rainfall

The mean annual rainfall of the region is about 1,330 mm, with the range
varying from 900 to 2,300 mm. Geographically, there is a preponderance of rainfall
around the edges of the region and an especially high concentration in the extreme

northeast. For Changwat Buriram, the mean

annual rainfall is about 1,250 mm, with
the range varying from 1,100.to 1,40

OO /99 the annual rainfall of Changwat
L

Buriram was 1,384.1 muii and-the ag ual@mfall 1s 142 days as shown in

The variations the region indicate almost no

rainfall in December. Fro slowly during the first three months

of the year to abou r the ascent is more rapid
\ J

J|
September. In 1999, m maximum monthly rainfall is 4 .9 mm in September (Table

2 Fom G 47 BRbg 99 S sy s s

Provincial Statﬂlcal Office, 2000)

QW’WENF]?EU NN Y

ecause the rainfall is somewhat high during the wet season, more reservoirs

with the coming 1-_ of 256 mm. occurring in

to conserve the water are needed in the wet season for use during the following dry

s€ason.



Table 2.3 Monthly Rainfall, Temperature, and Relative Humidity

(Buriram Provincial Statistical Office, 2000)
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Total Days of Temperature (C) Relative humidity (%)
Month Rainfall rain fall | Minimum | Maximum Mean Mean
(mm.) min. max.
January 2.5 2 13.1 32.6 18.4 303
February 0.0 378 19.6 33.1
March 146.0 39.7 23.2 36.2
April 115. : 36.3 242 33.5
May 21 { 42 24.1 32.8
June 234. e 4.6 241 329
July 165. ; ;_.‘ 34.6 242 33.0
August 79.6 5 jé 0 34.8 242 327
September | 243.9 ] 34.0 239 324
October 1 W s 233 310
November 8 21.3 295
December 2 2 s 0.5 15.8 26.4
Annual 'I%gw E 15.8 36.2

WY

1R%

AR TUNNINGA Y

T204

64G431%
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2.2.1.3 The Monthly Temperature

The mean monthly temperature of Changwat Buriram is lowest in December,
1999, at 8.5 °C, and the mean maximum temperature is reaching 39.7 °C in March.
From then, the mean temperature gradually decreases to 17.0 °C in November

(Buriram Provincial Statistical Of}

The changes o ' the region f \ trend of the monsoons with
the mean relative hu Ingra- mmimunt 0f15:8% in December and rising to

a maximum of 36.2 % 19 ) Buriram Pr al Statistical Office, 2000).

dteau. The southern edge of
1l

mountam ranges, Wthh tilted gently towards the northern

edge. The urﬂlﬂgms‘ﬁeﬁcﬁ&sdw %Jﬂtﬂ:% that being the major

sources for soil development in the area. These_ foothill slopessare not commonl
Gl pespar y

cuqudw;qeaaﬂdﬂ @ 538 &bt dndt) &)oL Q) using contour

mterva] 100 m.) by triangulated irregular network (TIN) method. Flood-risk area

Topographically, t'jf 0

the plateau has sever

derived from geologic map and surface run off. Slope map and flood-risk area are
shown in Figure 2.6 and 2.7. Some places are characterised by fertility clayey soils

and badly-drained as compared with sandy soil.
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Figure 2.6 Slope map of Changwat Buriram

(Source: 1. Geological Survey Division, Department of Mineral Resources, 1995)
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2.2.3 Geology

Changwat Buriram is located in Jurassic- Cretaceous Korat Group. The Khorat
Rock units in Buriram include Phra Wihan Formation, Sao Khua Formation, Phu
Phan Formation, Khok Kruat Formation, and Mahasarakham Formation. However,

there are some volcanic basalts exposed in the province (Meesuk, et al., 2000, in

Phra Wiha : , N e average thickness about 30

m. and sometimes vﬁpt‘ 50 -\- Phu Kradung Formation and

Sao Khua Formation. #Phy 'ﬁqﬁ,
s
sandstone, well sortedf a ..‘

conglomerate and represghting: the ..

\~ vish white fine-coarse grained
1€, thin bedded mudstone and
asSic-Early Cretaceous in age. This

Formation was deposited e_.:_f.__o_‘g'L_.;,“ ional meandering streams in semi-

tropical weather. In-Buriram;-Pra-Wihan Formation:is Ny ! along East-West in the
\Z £

southern part of Am@oe ondindang and " Amphoe r;' Sai (Meesuk, et al., 2000,

ﬂ‘lJEJ’J‘VlEW]‘ﬁWEJ']ﬂ‘i
@W“Tﬂ‘*ﬂ'ﬂ’ﬁ'ﬂmﬁﬂ“ﬂ‘ﬁﬂ Y D ot

betweefi 50-200 m. It lies conformably with Phu Phan Formation. This Formation
includes cycles of reddish.-brown silty mudstone, siltstone, fine-medium grained
sandstone and conglomerate with caliches, calcrete nodules bed and thin bedded and
nodular silcretes. Usually of Sao Khua Formation always has thicker calcretes and
silcretes beds than Phu Kradung Formation and Khok Kruat Formation and it

indicates the Early Cretaceous in age. This Formation is found in Amphoe
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Nondindang, Amphoe Lahan Sai, and some parts of Amphoe Ban Kruat (Meesuk, et

al., 2000, in Thai).

Phu Phan Formation lies conformably with Khok Kruat Formation with the
average thickness of the formation about 80-140 m. This Formation includes pale

gray sandstone, thick bedded of medium-coarse grained conglomeratic sandstone

represents the Early ( e. It i m. Lin Amphoe Nondindang, Amphoe
106 P \ Meesuk, et al., 2000, in Thai).

of thickness. This Formation

n. Rocks are reddish brown
: i o

sandstone, siltstone, mudstoné;“and conglomerate. There are beds of calcrete nodules

and caliche on the.top he Early Cretaceous. This

wal

Formation is recoguis

i“f-‘. Nang Rong, Chalerm Pra
rl

Keart, Lahan Sai, Bam(mat and Prakhonchai (Meesuk;’et al., 2000, in Thai).

ﬂﬁ&l’)?’lﬂﬂiﬂﬂﬂﬂ‘i

Mahaséidrakham FormatloJx has 610—1000 m. of thlc ss, consisting of
haht@awq aﬂeﬁ@m Hgmqla mlglq ai%d reddish orange
to purplish red sandstone, siltstone, and mudstone. This Formation lies conformably
with Phu Tok Formation. Mahasarakham Formation covers most of fhe study area and
is observed extensively in Amphoe Na Pho, Banmaichaiyapoj, Phutthaisong, Satuk,

Khu Muang, Lamplai Mat, Muang Buriram, Huai Rat, Krasang, Nong Hong, Chamni,
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Figure 2.8 Geological map of Changwat Buriram
(Source: 1. Geological Survey Division, Department of Mineral Resources, 1985)
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Nong Ki, Nang Rong, Chalerm Pra Keart, Prakhonchai, Phlapphla Chai, and King

Amphoe Ban Dan (Meesuk, et al., 2000, in Thai).

Basalt represents only one extrusive rock in this area. It is located in small
area southern part of Changwat Buriram, at Khao Kradong, Amphoe Muang, Khao

Phanom Rung, Amphoe Chalerm

Rong (Meesuk, et al., 2000, i

2.2.4.1 Surface Wat

Runoff

Surface water in : ’ gistered as stream flow or
= ...:"
f-'

run off as the rainfall ation through the physical

processes of the som/egetation It can _be noted that lmmedlately after the rainy

season in Ocﬁﬁxg ?WB%W ﬂd’l]iﬂa‘?ll period of 7 months.

This is a conséfjuence of severe resapctlon on developmg surface wter facilities, such

& W%We%i"ﬂﬂﬁm UN1INYAY

Drainage

Two main rivers, the Mun and the Chi Rivers, are the major rivers in Buriram. The

Mun River originates near Nakhon Ratchasima and flows eastwards through the north



870000 9001000

1
0000¥LL

LEGEND
g . 3
8 4  Stream direction b 2 _g
.':W ..—-._~ Stream
[ ] Catchment basin
—~~~—Changwat Bo

1680000

r
0000891

1650000
0000594

1629000
T
0000291

1590000
0000651

T T I I i
870000 900000 930000 960000 990000

ENVIRONMENTAL GEOLOGY OF CHANGWAT BURIRAM

Figure 2.9 Surface drainage of Changwat Buriram
(Modified after: 1. Geological Survervey Division, Department of Mineral Resources, 1985)
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of Changwat Buriram while the Lam Chi River flows between Buriram and Surin.
The other streams are Lam Plai Mat, Lam Nang Rong, Lam Patai, Huai Chorakhe
Mak, Huai Rat, and Huai Ta Khong, as shows in Figure 2.9 (Department of Mineral

Resources, 1985).

2.2.4.2 Groundwater

2.2.4.2.1 Groundwate

Groundwater ided into 2 groups of rock

aquifer types as sho s 1989).

A) Unconsolidated Se

4z

LTRA T

a) Alluvial Deposi and clay. Groundwater is

trapped in voids ‘heétween gray otflood plain deposits and
fl
s. The average depth is about 1030 m.

AU INYNTNEYING

b) Terrace Déposits are characterz;ed by gravel sand, silt, clay ocal lateritic soil,

s QG F RN HY ) Bt

depos1ts The average depths are 20-40 m. and 10-15 m. in some places.

meandering belt depeml
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B) Consolidated Rock Aquifers

a) Mahasarakham Formation is characterised by orange, red to purplish red
sandstone, siltstone, shale, and mudstone. Commonly found white bleadched along
fracture and bedding plane with rocks salt and other evaporites in the lower part.

and bedding planes. The average depths are

—
one, siltstone, shale, and lime-

t 4 \\\\,\ roundwater occurs in joints,
20-40 m

¢) Phu Phan Formatigh i erised) by sandstone, siltstone, shale, and lime-

Groundwater occurs in joints, fract

about 20-40 m., and up to 7

b) Khok Kruat Formati
nodule conglomerate

fractures, and beddin

nodule conglomerate. Gr in

actures and joints. The average

Al

e Y]
)
d) Sao Khua Formation is characterised by sandstor , siltstone, shale, and lime-

nodule congﬁﬁﬁﬁeﬂ Erﬁ lw m West. Groundwater is

trapped in joirfi§, fractures, cracks ?d bedding planes This zoneqj low groundwater

~=R/RIANNIEU NN Y

depths are 20-30

e) Phra Wihan Formation is characterised by white sandstone with pebbly
sandstone at the upper part. Groundwater occurs in fractures, joints, and bedding

planes. The average depths are about 30-40 m. and up to 70 m. in some areas.
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Figure 2.10 Aquifer types of groundwater of Changwat Buriram
(Source: Groundwater Division, DMR., 1989)
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f) Basalt is gray to grayish black, vesicular locally. Groundwater is trapped in
fractures, joints, connecting pores and weathered zone. The average depth is about 20-

30 m.

2.2.4.2.2 Groundwater Yield and Quality

(1) less than 2 m*/lc /.
H |
(2) 2-10 m*/hr J

(3)1°'2°m3ﬂUEI’JVIEWI§WEI'm‘§

(4) more than 20 m°/hr

QWWMﬂ‘iﬁUﬂJW]’mEI’IMI

oreover Figure 2.11 is a combination map between yield and total dissolved
solids (TDS) concentration, thus, 12 units of yield and TDS in groundwater will be

shown.
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Figure 2.11 Groundwater resources of Changwat Buriram
(Source: Groundwater Division, DMR., 1989)
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B) Total Dissolved Solid, TDS (mg/l)

Total dissolved solids (TDS), is defined as the concentration of all dissolved
minerals in the water. TDS are a direct measurement of the interaction between

groundwater and subsurface minerals. High TDS, greater than 1000 mg/L, is

serves as no health threa Imans @s exceed 10,000 mg/L. At this

level the water is consi ater ar 4 defined as undrinkable. A high TDS

DN
(levels above 1,000 = ORIOh. BF

Siand plumbing systems.

Groundwater qualiy i chdet,upon the total dissolved solid, TDS (Figure

W rAE
g oo

2.11) that can be divided'into 3 groups (W al., 1989) as follows;

(1) Suitable : less tha

(2) Acceptable : 73 'in i A )

(3) Unsuitable : more-than 1500 mg/l TDS .m

AUYANYNTNYNS

hlori tent, Cl 1
C) Chloride Cdntent, Cl (mg/l) ¢ - El,.] a"‘;&l

Chloride occurs as the predominant negatively ion in seawater. Major source of
chloride is sedimentary rock (evaporites); minor sources are igneous rocks. The
chloride content of the groundwater found elsewhere averages close to 6 mg/l unless
the aquifers have been contaminated with saline water. Where wells near the heavily

pumped, some saline water may move into the fresh water aquifer. A running record
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of the chloride content of water samples from observation wells provides information

as to whether contamination of the aquifer may be occurring.

Chloride content (Figure 2.12) of groundwater can be divided into 4 levels

(Wongsawat, et al., 1989) as follows;

(1) Suitable : less than 200
(2) Acceptable : 200-
(3) Unsuitable : 600-1,0 '

(4) Unacceptable : m
D) Hardness Conten

Hardness is defin S at in calcium (Ca2+) and/or magnesium

(Mg®"). Hard wate generally Causes S¢ ) curd in pipes, sinks, and
| ——7\ ‘

ml Tﬁ
pipes. Calcium and agnesxum are prlmanly found*

bathtubs. Calcium “” thin the plumbing and clog

in ground water due to the

dissolving OWEJ @gmlﬂ%ﬁﬂ Wnates). The dissolving

of limestone &dcurs when the hm.cstone reacts w1th rainwater thh has become

soRAPAAT ANV B o

are also released when the water reacts with naturally occurring gypsum.

Hardness content (Figure 2.13) can be divided into 3 levels (Wongsawat, et

al., 1989) as follows;
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(1) Suitable : less than 300 mg/1
(2) Acceptable : 300-500 mg/1

(3) Unsuitable : more than 500 mg/I

E) Iron Content (mg/l)

Iron (Fe**, Fe’*) in groundy typical well water “rust” taste. Not

only is the taste unples an ing fixtures, clothes, and dishes.

Most groundwater has 2 1 because its presence in nature is

so common. Iron con ay cause the characteristic

reddish staining. Irg / p\\\\\\ erals contained within the

underlying bedrock. often contain the iron-rich

LA
‘ s

mineral pyrite, are larggf€or -Le D Li ‘ alcium and magnesium; carbonate

rocks, acidic rainwater rélea L ‘E“l‘* = on 5 solution. Furthermore, teeth may be

L3

brittle because fluozide

VT—E‘

Il . - 1
Iron content igure 2.14) can be d1v1ded intd"3 levels (Wongsawat, et al.,

1989)asf011<FTu£|’J ‘ﬂﬂﬂ‘ﬁw g3
osRIEARATN UN1INY1A L

(2) Acc!ptable :0.5-1.0 mg/1

(3) Unsuitable : more than 1.0 mg/l
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Figure 2.12 Chloride content in groundwater of Changwat Buriram
(Source: 1. Groundwater Division, DMR, 1989 in Thai)
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Figure 2.13 Hardness content in groundwater of Changwat Buriram.
(Source: 1. Groundwater Division, DMR, 1989, in Thai)
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Figure 2.14 Iron content in groundwater of Changwat Buriram.
(Source: 1. Groundwater Division, DMR 1989, in Thai)
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F) Nitrogen

Nitrogen is typically present in ground water in three forms: ammonia (NHj3),
nitrate (NO®), and nitrite (NO,%). Of the three, nitrite is the most toxic. Most nitrogen
compounds found in the ground water are partially derived from the atmosphere,
fertilizers, manure and urine fror lots and pastures, sewage, and landfills.
Nitrates are especially toxi @)ﬂx months of age known as “blue-

: : i atdll water are cause for concern,

which there originat rect' discharge of contaminated surface water into

a well or natural infil
G) The Power of Hydfogen

Water is said to be eithier aci alkaline, depending on the relative

concentration of hydrogén ions. Hvdrocen ajer causes it to act as acid

LY ‘
h: J s, reduces the number of
Tl

J
n, is called alkalinity. The pH rd ge is from 0 to 14; with a pH

value of 7 a(ﬁ ﬁlﬁea’ioﬂ Ej.ﬂ s%:w Ejﬁﬂfjand OH’ ions have the

same concentration. A pH less thag 7 indicates An acid solutiong while a pH greater

than %WQ ﬁa\&ﬂ ‘§1§H.3§I§&r§]@pnﬂa lﬂieﬁlmining the pH

at which neutrality occurs. The variation of pH can be identified as follow: very high

whereas the capa rﬁﬂ;

hydrogen ion in solum

pH values, that is above 8.5, are usually associated with sodium-carbonate-
bicarbonate waters, moderately high pH values are commonly associated with water
high in bicarbonate, very low pH values, that is below 4.0, are associated with water

containing free acid derived from oxidizing sulfide minerals, usually pyrite, or from
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waters in contact with volcanic gases containing hydrogen sulfide, hydrochloric acid,
and other volatiles and moderately low pH values may be associated with small
amounts of mineral acids from sulfide sources or with organic acid from decaying

vegetation (Davis and Dewiest, 1966).

2.2.5 Existing Land use

ettlement pattern as well as

\\\ ocial, economic, and ecological

factors are described i -- sures of social and economic

conditions that have arrelated to land use patterns

€ l
include historical land l ﬂ- Jation de \ onomic land value, tax status,

access, type of owner, and rgside :C;ﬂ er.,

(2o < b

e
d Fig gﬁ'l’ oW t '5 of Changwat Buriram that

Table 2.4 an

\d # formation which obtained
T
1

can be classified info
from the Departmenim Land Development as follow:

AUYANYNTNYNS

UrBan and Built-up A‘;ea Urban and rural settlem&gts occupy a small

part ﬂtwq Tahd(i#d 57 Cahehde ﬁﬂa@ Wik fre) @t Jsubdivide into

res1dent1al, commercial, industrial, transportation and communication, and

institutional lands.
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2. Agriculture Area The largest group of land use is the agriculture area is
mainly covered by the paddy fields. The other agricultural areas are covered by field

crops, orchard, horticulture, animal farm houses.

The agriculture area in the entire area of Changwat Buriram can be classified

as follows.

1) About 50 % of rice arga is Stiital

2) About 30 % of hlgh( : grow farm crops and fast growth
plants.

3) There are suitabl weet tamarind, guava, and

5) About 50% of the whol pr e 'is 11 or livestock pastures.

3. Forest A¥ea The fores B iram, which are further,

n forest, deciduous forest and forest plantation.

ﬂﬂﬁl?ﬂﬂﬂﬁﬂﬂ’m‘i

atér Area These wat ‘;r areas of Changwat Bunr wh1ch are also

f““hﬂ"ﬂ AEPGT B BRI A6 &lmes

subdivided into evergme

5. Miscellaneous Area The miscellaneous area covers range land, wet land,

rocky land, etc.
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Figure 2.15 Land use map of Changwat Buriram, 1987.
(Modified after 1. Land Development Department , 1988, in Thai
2. Royal Thai Survey Department, 1989)
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2.2.6 Waste Generation in Changwat Buriram

Waste in the study area can be divided into 3 types as follows.

a) Human Waste

Area is the shortage of water for flushing

latrine. Promotion for usé 6 tatri 'nly when water supply is made

. : - oS W e-year periods should be done
properly. This should ) et

g the people to build and pay

Seriously, to ge d food residuals and others

h 4 be constructed and the
T"

will be allowed iy

disposed waste shouE be burned occasionally. Garbage containers for every house

4 P i R PR e s comein o

cleanliness amng the houses and V1Ilages should be readily camed out. The use of

1 RRIEREH FRIUH AR

c) Agricultural Waste

This type of waste comes from both plants (e.g. rice and cassavana) and

livestock. Cassavana stem can be used for firewood while rice straw should be used
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for growing mushrooms or making ropes, etc. Livestock waste should be collected

and used for fertilizers.

AULINENTNYINS
PRIAATUUMINAE
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2.2.7 Soils Characteristics

Pendleton (1953) classified the soil in Northeast Thailand, which covered

Burirum, into four main types:

3. e lower depressions of the
gkhram Rivers and covered
4, d silicacious sandstone hills,
of Sakhon Nakhon and in the
Soils Characteristicﬂf Changwat Buriram -

ALY INYNTNYINT

Soil ch@racteristics of ChaJ}gwat Buriram (Chotlmon 1978 in Thai) were

KRR TRRAY RAIEA

1. Alluvial Soil

This soil series groups in Alluvial Soil (National). It occurs in river natural

levee and flood plain with slope less than 3% and shows poorly to moderate well
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drained, low to rapid of permeability and slow to moderate of run off. Texture of

upper and lower soil is sand to clay, acid to neutral of soil reaction.

2. Chiang Mai Series: (Cm)

It occurs in recent alluvium. Relief is undulating micro and slope less than 2%,

deep soil, moderately well da Y eability and run off. Ground water

oh. B@yish brown silty loam, silt, and

sandy loam, very strongly atre Nﬁg is found in upper soil (< 30
centimeter). Brown t v Wi siity loam, andisandy loam, very strongly to

N\

level falls below 3 m during dfy ses

3. Ratchaburi Se
e o 2

It occurs in-zecen yium. Phys: evees and river basin, slope less

than 1%, deep soil/s B/ permeability and run off,
r"
Dark grayish brown clay and

silty clay, daﬂowrfﬂwﬂ mrwlﬂ tﬂrﬁ@ slightly acid (pH 5.5-

6.5) is found lupper soil (< 30 ce‘ptlmeter) Dark grayish brow t dark brown clay

o O A LI 05

found i m lower soil.

Ground water level [ms below 1.5 m during dry seasol
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4. Phimai Series: (Pm)

It occurs in recent or semi-recent alluvium. Physiography is river basin and
backswamp areas of flood plains, slope less than 1%, deep soil, poorly drained, slow
of permeability and run off. Ground water level falls below 1.5 m during dry season.

Dark gray to brownish gray clay and, silt clay, yellowish red mottles, strongly acid
" 1

centimeter). Dark gray to gray clay,

5, Kula Ronghai

It occurs in o ysiograph low terrace, deep soil, poorly
e 4
drained, moderately to slow" ‘gn and run off. Ground water level falls

below 1.5 m during drysseason; Lightly owt loam or sandy loam, very

strongly to slightly @ 7 er ‘ il (< 20 centimeter). Light

C
\
=

gray to grayish browmclayey loam, clay or sandy clayaeutral to moderately alkaline

(pH 7.0-8.0)‘;113151’36?]”'&] ﬂ {w ﬂ l] n ‘i
© QWAREAFIIN NG Y

It occurs also in old alluvium. Physiography is semi-recent terrace and low
terrace, slope less than 1%, deep soil, poorly drained, slow of permeability and run
off. Ground water level falls below 3.0 m. Yellowish brown to pale brown silty clay

loam to clay loam, dark brown to yellowish brown mottles, strongly to slightly acid of
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soil reaction (pH 5.5-6.5) is found at upper soil (< 20 centimeter). Light grey to pale
brown silty clay and clay, red mottles, extrémely to strongly acid (pH 4.5-5.5) in

lower soil.

7 Roi Et Series: (Re)

It occurs in old alluyits bhy is low terrace, 0-3% of slope, deep

ity ﬁoi] and moderate for lower soil,

soil, poorly drained, rapid of permeabili

—

slow of run off. Grou

during dry season. Grayish
brown or light brow sand, yellowish brown to dark
brown mottles, ve s Jf" 7 pH " 5:0-6.5) for upper soil (< 30

centimeter). Light and dark brown mottles,

8. Roi Et, loam

It occurs in m alluvium. Physiography is lo ’ parts of low terrace, 1% of

slope, deep ﬁ,ﬂﬁ ﬁ.\ﬂ, ﬁﬁwﬂﬁmﬁbilim slow of run off,

Ground waterfllevel falls below 1‘,5 m during dry season. Gr ish brown or light

o Q3 B T AR )

strongly to slightly acid (pH 5.0-6.5) is found at upper soil (< 30 centimeter). Light
brown or pinkish gray sandy clay loam, sandy clay or clay loam, dark brown or
yellowish brown mottles, extremely to medium acid (pH 4.5-6.0) is found in lower

soil.
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9. Roi Et, clayey variant Series: (Re-c)

It occurs in old alluvium. Physiography is lower parts of low terrace, 1% of
slope, deep soil, poorly drained, slow to moderate of permeability, slow of run off.
Ground water level falls below 1.5 m during dry season. Light brown loam sand, sand

loam or sandy clay loam, dark brow ellowish brown mottles, very strongly to

10. Roi Et, calca

It occurs in old m.,Ph ) gaphy i§ low terrace, 1-2% of slope, deep

soil, poorly drained, slo crmeability for upper and lower soil

respectively. Ground w evel falls belc i 5 season. Grayish brown
or light brown -r‘_, d & "“ own or yellowish brown

T

mottles, strongly to ﬂhﬂy acid is found at upper soil < 30 centimeter). Light brown

e Y N TN e o o

brown mottlesfi§econdary lime and i éron manganese concretions less than 15%, mildly

tm@%’?‘ﬁ“ﬂ(ﬁﬁm%%’}%}mﬂ d
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11.  Roi Et, clayey variant and high phose Series: (Re-h)

It occurs in old alluvium. Physiography is low terrace, 1-2% of slope, deep
soil, poorly drained, slow to moderate of permeability, moderate of run off. Ground
water level falls below 1.5 m during dry season. Grayish brown or pale brown loam

and sandy loam, dark brown or yel oy ish brown mottles, very strongly to slightly acid

(pH 5.0-6.5) is found at upp er soil (<2 )r). Light brownish gray clay loam

and clay, dark brown and.yellowish re m(ﬁmely to strongly acid (pH 4.5-

It occurs in old terrace, 0-1% of slope, deep

soil, poorly drained, slo rmeability for upper and lower soil

respectively, slow o run Ground water : ) 1.5 m during dry season.

s e

Brown, light bro V‘ m ‘ silty loam, yellowish red

and dark brown motm, very strongly to slightly acid @H 5.0-6.5) is found at upper

O AT NAN FWEYF vor

yellow mott]es,%xtremely to stronglé( acid (pH 4.{‘5..5) is found in@wer soil.

ARIANNTIUAIRTINETIAE

13. i Thon Series: (St)

It occurs in old alluvium. Physiography is valley flats, 0-1% of slope, deep
soil, poorly drained, somewhat well of permeability, slow of run off. Ground water

level falls below 2.0 m. Dark brown to light brown sandy loam or loam sand,
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yellowish red and reddish yellow mottles, very strongly to medium acid (pH 5.0-6.0)
is found at upper soil (< 30 centimeter). Pinkish gray or grayish brown sandy clay
loam and loamy sand, dark brown or deep reddish brown mottles, very strongly acid

to neutral (pH 5.0-7.0) is found in lower soil.

14.  That Phanom Series: (Tp)

It occurs as alluw 1088 h)ﬁcent terraces and old levees, 1-
4% of slope, deep soil n omewhat well of permeability,
moderate of run off. Gféuy .0 m during dry season. Dark
brown to dark grayish #rowh silty log '_ , 2 g; S ‘ . am, extremely acid (pH 4.5) is
found at upper soil (< ; s Fred silty clay loam, clay loam,
silty clay or clay, Pinki$ ay b \. yellowish brown mottles, very

d

strongly to slightly acid (pH 5. __-::. lower soil.

15.  Ubon Series.(

y
B TN N o e o

slope, deep soily) somewhat excessiv‘gly drained, ragid of permeabil elt}' slow of run off.
Grou@vw q af@sﬂl‘ir W%q{% wﬂgq ﬁv&l)r brown loam
sand or sand deep yellowish brown mottles, very strongly to slightly acid (pH 5.0-
6.5) is found at upper soil (< 20 centimeter). Light brown to reddish brown loam sand
to clay, dark brown, reddish yellow or yellowish brown mottles, strongly to slightly

acid (pH 5.5-6.5) is found in lower soil.
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16.  Phen Series: (Pn)

It occurs in old alluvium. Physiography is the shallow depressions of the
middle terrace, 1-2% of slope, shallow soil, poorly drained, moderate of permeability

for upper soil and slow for lower soil, slow of run off. Ground water level falls below

5.5-6.5) is found at up

clay loam or sandy and _ :"?‘ : h.yellow or red mottles, extremely

AN

to strongly acid (pH 4.2
17.  Roi Et/On ass

5 v P -.I # ‘ B
On series associated ocedrs at low | with Roi Et series

18. Roi Et/ Phindetiti A
v
|

TN TN
o RGBT 1

Kula Ronghai series associated occurs at low terrace with Tha Tum Et series
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20. Renu Series: (Rn)

It occurs in old alluvium. Physiography is lower parts of middle terraces and
the alluvial fan, 1-4% of slope, deep soil, somewhat poorly drained, moderate of

permeability and run off. Ground water level falls below 1.0 m during dry season.

Brown, grayish brown or dark sa 03 - or loam sand, dark brown or yellowish

H 5.0-6.0) for upper soil (< 40

or red mottles, extremely to

brown mottles, very strongly to
centimeter). Gray clay.Joais

strongly acid (pH 4.5-5.
21.  Korat Series:

It occurs in old lle terrace, 0-3% of slope, deep

soil, somewhat well drained, 1 of permeability and run off. Ground
water level falls bw ' wn or dark grayish brown
sand loam or loani sa :‘. -6 5) for upper soil (< 30

centimeter). Brown E llght brown sandy clay loam, ﬁrk brown or reddish yellow

e e"“ﬁﬁ’ﬂ"‘?’?‘l‘ﬁm TR
2 ‘Q’Wﬂﬁ*@ﬂﬁrﬁu URIANYA Y

It occurs in old alluvium. Physiography is middle terrace, 2-6% of slope,
shallow soil, somewhat well drained, moderate of permeability for upper soil and
slow for lower soil, moderate to rapid of run off. Ground water level falls below 3.0 m

during dry season. Dark grayish brown, yellowish red or dark brown sandy loam,
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loam, gravelly loam sand to gravelly clay loam or gravelly clay, extremely to slightly
acid (pH 4.5-6.5) for upper soil. Lower soil is dark gray clay, dark brown mottles,
extremely to strongly acid (pH 4.5-5.5).

-

23.  Nam Phong Series: (Ng)

terrace and foot slope | o-0f slepe, @omewhat excessively drained,
rapid permeability and : |_falls below 3.0 m during dry

season. Dark grayish \ or yellowish brown, reddish

yellow loam sand, sa i o : " \ ~ ightly acid (pH 4.5-6.5) for
i 01, pa co]ﬁ" 52 \\\

upper soil. For lower or sandy clay, dark brown or

reddish yellow mottles, gktrgmel y .r-’" rongly acid 4.5-5.5).

t‘f‘r ‘. -.14'

.-" o o / "'

24.  Korat/Phon Phis |
v~ )

Korat series amociated occurs at middle terrace 'u-' h Phon Phisai series

AUYININTNYINT

25, Korat /fNam Phong assoclaélon Series: (Kt/Ng)

FTRIRLNRUHRY G e

26.  Korat/Nam Phong /Renu association Series: (Kt/Ng/Rn)

Korat series associated occurs at middle terrace with Nam Phong and Renu

series.
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27.  Tha Uthen Series: (Tu)

It occurs in old sandy alluvium. Physiography is low and middle terrace, 1-4%
of slope, moderate deep soil, somewhat well drained, moderate permeability in upper
soil and slow permeability in lower soil, moderate to rapid run off. Ground water level

falls below 2.0 m during dry season , grayish brown and brown or dark brown

loam sand to sandy loam 7 ¢la @ely to medium acid (pH 4.5-6.0)
I graylor chay, very strongly to medium

Roi Et series w OV € associated occurs with Korat series

29.  Roi Et/ Renu. e N

Iy ]
R T Iy g o o e

which occurs dtimiddle terrace. ¢ - y
FRIANNIUANRIINETAE

30. a'ha Uthen/ Korat association Series: (Tu/Kt)

Tha Uthen series which occurs at low terrace associated occurs with Korat

series which occurs at middle terrace.
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 j 18 Satuk Series: (Suk)

It occurs in old alluvium. Physiography is middle and high terrace, 2-8% of
slope, deep soil, well drained, moderate permeability, rapid run off. Ground water
level falls below 4.0 m during dry season. Dark grayish brown to dark brown sandy

loam, loam sand or sandy clay loam€

ly to slightly acid (pH 5.5-6.5) is found in

upper soil (< 40 centimeter), ' ",brown or reddish brown sandy clay
loam, clay loam or sandy.c. eule ﬁ acid (pH 4.5.-5.5) is found in

32.  Warin Series;
It occurs in ol s middle and high terrace, 2-5% of
slope, deep soil, well d é_m ite pe eility, moderate to rapid run off.

Ground water levelfalls®below 5.0 m fdur on #Dark brown, brown or dark

ot -

0 dlightly acid (pH 5.0-6.5) is

grayish brown sandy/]

found in upper soik Yellowish red or reddish yellm sandy loam, extremely to

strongly acidﬂl}lﬂﬁﬁSﬂﬂﬁﬁw EJ‘ ’] ﬂ i’
» PRARAGT0I 11T 8 8

It occurs in old alluvium. Physiography is high terrace, 2-5% of slope, deep
soil, well drained, rapid permeability and run off. Ground water level falls below 5.0
m during dry season. Dark brown, deep reddish brown, yellowish red to red sandy

loam, loam sand, sandy clay loam, strongly acid to neutral (pH 5.5-7.0) is found in
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upper soil. Red to deep red sandy clay loam or sandy clay, extremely to strongly acid

(pH 4.5.-5.5) is found in lower soil.

34.  Roi Et/ Satuk association Series: (Re/Suk)

Roi Et series which occurs

terrace associated occurs with Satuk series

which occurs at high terrace

35.  Roi Et, clayey nt"and igh e/ Satuk association Series: (Re-c-

h/Suk)
Roi Et, claye es which occurs at low terrace
terrace.

associated occurs with

36. Korat/ Sat _
v, ' X
T

sociated occurs with Satuk

TN NGNS
» RARHAH0I N INEIA Y

It occurs from basalt rock. Physiography is lower parts of lava flow, 1-2% of

Korat seriesﬂhich occurs at middle terrace

slope, deep soil, somewhat well drained, very slow permeability and run off. Ground
water level falls below 1.0 m during dry season. Black or dark gray clay, medium acid

to neutral (pH 6.0-7.0) is found in upper soil. Dark gray or dark grayish brown clay,
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neutral to moderately alkaline (pH 7.0-8.0) is found in lower soil. In dry season,

slickensides and pressure face are found on surface and in lower soil, respectively.

38.  Surin Series: (Su)

It occurs from residium and lo

al colluvium from basalt. Physiography is

of slope, moderate deep soil, well

drained, moderate permg N odefate dﬂ off. Ground water level falls

below 3.0 m during / ol . X p_reddish and yellowish brown

loam, clayey and bas pseudo latente gravelly loam or basalt to coat

dissected lava flow or erosion

with pseudo laterite 0 meutral (pH 5.0-7.0) is found

in upper soil. Lower sgi 100 centimeters may be found

bedrock.

39.  Chok Chai

: -
It occurs fronm

asalt. Physiograp y1s dissected a a flow, 2-5% of slope, deep

soil, well drﬁeu'rﬁw: Wwwgq ﬂiTn off. Ground water

level falls bel@ 5.0 m during dry season. Red s11ty clay or clay medium acid to

AT AP UG IIHIAR B o5

5.5) is found in lower soil. Bed rock can be found below 2.0 m from ground surface.
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40.  Slope Complex: (SC)

This soil series is found in area that slope is more than 35%. Physiography is
mountains that composed of sandstone, siltstone, shale, micaceous shale, micaceous

siltstone, basalt and its equivalent.

41.  Stony land, basalt oi

Physiography 1s

AUEINENINEINS
MIANTUNNINY 1Y
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