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Appendix A

Geographical and Economical Background

The Northeast | k»lmd is the region of the
Country covering 188,862 ﬂ&metrea which is one-

third of the areas ry. The Northeastern

region consists" o Nong Khai, Nakhon

Phanom, Mukdahan, jdon Thani, Loei, Khon

N

'H:- n, Roi Et, Yasothon,

1{w; and Nakhon Ratcha-
sima, shown as Figufe EUT (1¥S The population in this re-

Kaen, Chaiyaphdm,

Ubon Ratchathani,

o
gion is about 19 -illt#iﬁ;-~ tuting over one-third of the

5

total populatior ro bills of approximately

- .
400 metres hIgh %] ountains of 1,300

metres high in Lhe west with the Hekﬂtg River as a border

with Laos ﬁ:ﬂtﬁ] ?ﬂrw &hﬂ%w E’ﬁ ﬂ:dit. Basin, an area

in the cenﬁLr of the Epglon. is a platea which slopes

st WHINRRRI 19 'T%nﬂﬂv'}ﬂ Bddor rivers,

the Chl and Mune (2).

The main problems in this region are rainfall,

land form and soil.
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Figure A.1 Geographical Map of the Northeastern Region
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a) Rainfall
The rainfall characteristics are dominated by
the southwest monsocon from the Indian Ocean and tropical
cyclones from the South China Sea. The rainy season
normally starts from May to October with a maximum annual

rainfall about 1,400 imetres. The distribution of

rainfall varies fr millimetres to the north

m eéa the west, and between

and east, below

1,200 to 1,400 central area. These

zones suffer frouws Y & _large, er of drought days on
an average of pportance of the main
characteristics ortheast is its high

irregularity.

b) Landform i i) -/

The: lopography in geners --:J s rolling plains
bounded by nnun § d mthe south, with the

whole area uluplp towards Hekong River. Geographers

identify ﬂeu&f‘a “E}'W@%ﬂgﬂﬁn region as the

Khora Plataauiaill. r] EI El
AANAIRINBI NS

Geologically, the Northeastern region is large-
1y covered with rocks of the Jurassic and Cretaceous pe-
riods. Geologists have named such rocks as the Khorat Group
with is predominantly sandstone, although alternate layers
of conglomerate, shale and rock salt are also present. The

ages of these rocks revealed that at the end of the Meso-
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zoic Era, the Khorat Plateau was an enormous inland basin.
This inland basin intermittently subsided to become a
shallow inland sea. Evaporation of sea water gave rise
to beds of rock salt sandwiched among other rock layers.
Through investigation, geologists have indicated that rocks

of the Khorat Group

more than 4,000

metres thick.

Later, i \ ] Era when the earth
crust was under eXtLne s d gave rise to many

mountain chains st.,, and the South of

Thailand, the J nd K:V:j [“_ Hnrth&ast was also

affected, as seenf 1g, f

and southern rims Joff the fjfi \\:\\
'.'__" '

along the western

\nes along the western
mountain chains arose
hetchabun and Dong Phya
Yen Ranges, wharans , haeng and Dong Rak Ranges

appeared on ti h_ uthern rim, SIRGiLE jusly, in the middle

1.‘ #

of the basin alﬁ % with a northwest to

southeast d1ra¢t*n ) dlvldln he basin into two parts. The

hﬂnum RS S U LA Tow e rerte e

called the Sukhﬂn Nakhonw Basin tgythe northgand the Khorat
e LN ITU ARTINE TR Y

Besides the presence of sedimentary rocks of diffe-
rent periods, some igneﬂﬁs rocks are also found in some
areas of the Northeast. For example, andesites, rhyolites,
and diorites are found in Phetchabun Iand north of Loei,
while basalt is found in some localities in Buri Ram and

Si Sa Ket.



181
(2) Topographic Features
Topographically, the Northeastern region consists
of 5 major subdivisions (1):
1. The Phetchabun and Dong Phya Yen Ranges
2. The San Kamphaeng and Dong Rak Ranges

3. The Phuphan Ra

4. The Khor

5. The

The Phet en Ranges form the

west boundary of \hto Nakhon Ratchasima.

The Phetc ?;{-E-.l sists of two small parallel
ranges which lie direction and are sepa-
IThe Eastern Phetchabun or
Phetchabun 1 is 1““E%E§.' /8 east of the Pa Sak River
while the Wes .___. .=;.;:;;:;;;:_;:;.gl_;_s . or Phate ,; ‘

-@-e between the North-
|

un 2 is to the west.
The Phetchabun'%:
eastern region aqd the Centrq&ﬂraginn

ﬂ L8| A NIRRT N YL Fon semnct Harons

in Chnlyaphun to Nakhon #Nayok, with a totalslenght of 129
st b | ] SALNAIINENA Heroreren
The most distinctive landforms of the Phetchabun
and Dong Phya Yen Ranges are the flat-topped cuesta forma-
tions which are well exemplified hy. the Phu Rua and Phu

Kradung Mountains in Loei.
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The San Kamphaeng Range begins near the southern

end of the Dong Phya Yen at Kaeng Khoi in Saraburi and ex-
tends east to Chong Tago Pass at Ta Phraya in Prachin Buri,
comprising a total length of 185 kilometres. At the por-
tion of the range near Dong Phya Yen, is located the Khoa

Yai National Park which i

amous for its scenic beauty.

naar Chong Tago Pass at

; dws east to the mounth

.\_

The Dong Rak, '
Ta Phraya in Prac

of the Mun Rive

bon Ratchathani, com-

prising a total lometres. It forms an

&
4 4

\\

escarpment with n the south side and

A
gentle slopes to altlc hills are found
along the northeruy s e “'}u esearpment in Buri Ram, Si
Sa Ket and Ubon Rat ha

The Phu Phan & ates the Sakon Nakhon basin

to the north €Com the E porat Basinte the south. The range

Vo 3

begins at Na :ﬁﬁ:f- ) sinf through Sakon

Nakhon, Kalasin, Mudahan and ,terminates near the Mekong

siver oo bl B A SRR} Tone v s o

average haight of only 300-500 mekres, w1tthany parts of
tho g rhohny Ehod £ bV H V) SR e

The Khorat Basin lies to the south of the Phu Phan
Range and is drained by the Mun-Chi system. It is the
largest river basin in the country, with an average eleva-

tion of 120-170 metres above sea level.
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The Mune-Chi system covers an extensive area includ-
ing the basins of numerous tributaries. The chi is 784
kilometres long and the Mune 750 kilometres. Both rivers
converge at Nong Bo in Ubon Ratchathani, then empty into
the Mekong River at Khong Chaim.

The Sakon Nakhon B lies between the north of the

Phu Phan Range and t r. Its elevation is about

140-180 metres re- 2 1dﬁ===:'puneruus small streams
drain into the H( . la he:.nz the Songkhram
River. All rive besin f \kutﬁ the Mekong River.

Landform o -ih \ ) and,  Sakon Nakhon Basins
consist of two mad & ‘esk“undalating plains and flood-
plains

Undulating :f::-¥7; poud on higher grounds away

=

from river banks. They are chapacterised by small depress-

ions interspe~;}:::;;:J=h12:Egg;szs;;;;h} uch landscapes are
caused not DnlymD
the erosive poueE.of the r1ve » but also by the action of

sty “ﬂum WG IR Gere soncnts 1n

ground. Gauloglcnl surveys indicate that there are three

nirhallr Blrl Hlod Bhadbided ANHNAL, s ceem

Nakhnn Basins. In some places the salt layers are 700-800

qﬂass of the rocks and

metres deep, but in other areas they may be found at only
30-40 metres. Where the rock salt layers are at shallow
depths, ground water can dissolve the salt easily, causing
the ground to subside. Hence, depression are formed on the

surface where subsidence took place. It is not surprising,
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therefore, to note that there are numerous ponds and lakes
of various sizes scattered all over Northeast Thailand.
Whereas wundulating plains cover quite extensive
areas in the Khorat Plateau, Flood plains are more limited
in extent. They are found mainly in the lower parts of the

river basin, especially ng the Chi-Mune in Nakhon Rat-

chasima, Khon Kaen, » Roi-et and Ubon Ratcha-

thani. Where the tensively, numerous ox-

bow lakes can n!'!"" such ‘_nhfk Maha Sarakham and

Roi-et.. In some overflow their banks

The flood-plains J =} 7 la R covering 3,372

hand, water is ﬁ ng mhe dry season.

‘o o/
@it INBNINEINT

;Ee main land forms of &he Northedstern comprise
pradnﬂﬂﬂ&iﬂjlm“ w:l]r:gm ﬂgﬁlﬂ fans of old
alluviln and colluvium, forming the feature of the plateau
proper (3). This landscape is surrounded by the bordering
mountains in the west and the south with dissected erosion
surfaces and structural plateaux ocurring over various
rocks, forming the foothills, and being overtopped by hills

and mountains proper. Such mountains rise immediately from
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the high alluvium terraces in the northeastern nflthe re-
gion, forming the Phu Phan Range. The activities of the
rivers have further dissected the plateau and formed low-
lying river plains. Primarily the watershed of the Mune
river, but also that of the Chi and of smaller rivers in

the north shows extended low alluvial terraces of semi-

recent and old alluvii | ﬂ the flood plains proper
of Mune and Chi, '_. : s&tent also the Mekong,
consist of recen(‘ '-.-.?

It has b ] QSQ\ d that the soils of

the Northeastern : '?Ai; -‘mﬂ T suitable for growing

crops successful ,\
The soils Joff th \

a sandy clay layer

xr parts of Thailand.
mostly sandy although
| present at some depth.
Lateritie nﬂdulea a{;ét-}' any soils and layers of
compact but u;::;r;~ a_L*gfilé_uda$;‘und in a number of

soil series. T?ﬂ 1qﬂavar, is a fine sandy

loam on the surfgc with sul ncrease in clay content with

Thian ﬂ.uam wg‘;q@mnsﬂ Bt e

Organic natter present ¥ the spil seldomgruns much over
1 petaeqew.r] agﬁim umaQMﬂﬂﬁf}J acid but
layers with appreciable clay are wusually much more acid.
Théﬁa soils are quite infertile in comparison to the silt
loam soils of temperate regions. In addition to the low
level of nutrients, there is a relatively high ratio of

magnesium to calcium and of sodium to potassium. As would
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be expected, the soils have low water-holding capacity.
Available soil water in the surface soils usually ranges
from 4-10 percent. The water table is often close to the

surface and in many case will not drop below 2 metres even

pears today is a result of the
M thering and long-lasting
erosion. Althou Plateau is underlain

by old sedimen(' most o ts soils are formed

from alluvium an - deposit during several cycles

during the dry season.

The region as it

underlying bedrock =

of erosion. ized in the landscape

as distinct surf { present dry alluvial

plain, the low te errace, and the high

terrace.

(1) Th g:,,...—:::.-..=;-..-.=;.:=;-.-.;;,:.—_-_% ns (or Flood Plains)
Thiﬂs smull the rivers and
streams represenfs the young cycle. They are most exten-
sive nlanﬂtu &‘z’a w\gmnﬁ %ﬂﬂ?ﬂg tributaries, the

Chi river and its north¥western fxibutariesgs/but very rare
alﬂngq w:m&ﬂrim unﬂgmzj r])arﬂncﬂd levee-
basin features occur with swamps and permanent or intermit-
tent lakes in the lowest parts of the basins. Textures of
the alluvium plains are loamy on the levee and clayey in
the basins.

The material, doposited in the wider alluvial

valleys 1is usually fine-textured. Clays and heavy clays
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dominate and even the river levees are mainly composed of
clay loam or clay. Only in spots, lighter material usually
loam or sandy loam, can be observed in the river levees.
The material in the narrow valleys which is derived direct-
ed from the adjacent areas is, on the average much lighter,

with medium texture (loam andy loam) dominating. Where

the adjacent materi dy, the alluvial deposits

of the creeks usu (4).

The 3,:t above the alluvial

i \\\he south-central and

specially in the lower

plains and is
south-eastern paris

basins of the Mune fand The topography is flat

to slightly undul;?;@gi;viﬁ ply minor stream incision.

i
There are heayy _textured sediments in- he lover sub-level

and medium tnjﬂl - -1ﬂts in a higher sub-

ﬂ‘uﬂ’;l“flﬂ'ﬂﬁ'iﬁmn‘§

(31 The middle terrace

AR RIASUHBIANENA ees creonen

out th& Northeastern, but is most extensive in the Northern

level.

part of Northeastern Thailand. Reconnaissance surveys
indicate the predominance of middle terrace formation,
roughly north of a line Khon Kaen-Kalasin-Amnat Charoen.
The topography is undulating to rolling. The sediments of

the middle terrace show a distinct lithological break with
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a sandy upper part and a clayey lower part, often with
laterite gravels. In place, the upper sandy parts have
been partly or wholly eroded away, leaving the lower

clayey sediments at or near the surface.

The old | “"rrace exists now only as

throughout the region.
e ——

The sediments o efierally sandy clay loam

in texture and sk our. Gravels usually

e
occur at great def Nfraces have been found

in several provinfe U@\ can be observed along
a line starting & % ©f Khonl Kaen and going east to a
point north of Kalgsi ts were observed south-

east of Khon Kaen, along A poad from Ban Phai to Maha.

-

Sarakham and ”ﬁ'*——"‘"‘""'-—:LAA-fT”’:ﬁ”ﬂ- South of Korat,
T )

larger surfaceso re present and it is

not excluded tha} other area will be found elsewhere in

Gy WA 9! ﬂ'ﬂﬁw gIN3
A dbinNG SR UBITNHAE B wre e

an iiportant feature of the north-eastern landscape. These
fans occur skirting the hilly areas and the escarpments on
the different terraces.

A few remarks may be made on some of the major
great soils groups, their geographical occurence, their

characteristics and their economic use.
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Alluvial soils occur on the immediate river plains

of the rivers Mune and Chi as well as in the lower reaches
of their tributaries. Along the Mekong, they prevail in
the changewats of Nong Khai and Nakhon Pranom. They are
characterized by generally poor drainage in the lowest

levels and have a moderate fertility for rice production

ngneslum, and potassium,

ic matter and nitro-

gen. Acidity r#ﬂ!E—_-'t de. slight, but is some-

Lov hunigfgdefdiioth@nt Ritiilaterite concentrations
and sheet laterits#, fd i -:. 1\ the Jower strata, between
the river valleys/ ahd < oraiext ey ive areas of the Korat
Plateau. They oft ;'1 -::: dr inage, low content of
organic matter, nltrﬂﬁ%gﬁikﬁj sphorus, but medium or high

content of calfium and magnesii ity is moderate +to-

2
¥
o

strong. Grouniﬂn :

- wn some of these soils
1
but is usually dg%g enough s%ups not to interfere with the

srowen o] TRV TWE N

Slnllarly, saliwe soils may be assogiated with some
low a WIJlaqtfl]lim umﬂqam EJI‘M&.L salt depo-
sites undernaath the plateau. It seems, however, that until
now the salt does not interfere much with rice productipn
as each rainy season helps dilute and wash away the salt.
It may, however, become a problem in so0ils of finer tex-
ture. Where conditions do not permit the cultivation of

rice, upland crops such as kenaf and millet prevail.
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Grey podzolic soils, typical for the foothills in

the south and toward the west as well as in the Phu Phan
Range, are poor in weatherable minerals, have a high con-
tent of quartz and more organic matter than other soils.
But. the tendency of the ingredients of these soils to sepa-

rate often results in a washing out of the clay, leaving

ed soils. Some profiles

have a laterite pan fairly éha solum.

Red-yell predominant in the

plain of the Sakg \Fen the Phu Phan Range

and the Mekong, ‘:=\:ountains in the Phu

Phan Range and ig thern border mountains
of the region. Thgy concretions and rarely
cultivated since susceptible to erosion
which leaves tha cﬁrﬁﬂjulﬁﬁ,_ ayer exposed. Once this
=$j difficult. In addi-

:rﬂie acidity in the sur-

has taken plage, furt
Vi

tion, these suiﬂﬂ

face and they &rglgFrnngly a d in the subsnll. Except for

virsin sofELIEN BB SWEIARATs 1o ane trore

is a lack ﬂf calcium and phosphozus.

q WIJﬁﬂ ft]himlij mrlgmﬂ :] afgl:sﬂls which
are nften used for upland crops such as kenaf and occasion-
ally cotton. They are scattered géugraphicully and do not
form large areas. They are low in calcium, magnesium,
potassium, phosphorus, and organic matter which, together

with water deficiency, results in low yield.
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In general, so0ils in the Northeast are not fertile
partly due to their parent materials being sandstone which
has low inherent fertility.

The water holding capacity of so0ils in the
Northeast is generally low because the organic matter and

clay contents are very lo

’Frratic rainfall together with

///0113 often creates water

i ce production as well

low water holding c

stress affecting t

as other cr0p$.7

as the subsistenc ds £ % d’a & &s cash crops. Soil have
profound effects o e pToduetd . or crop yield, and

stability of the Hn{_r systems. The generally

low fertilit cwv—vvv—vw-ﬂm~=uv31?-a—wv:iww crop productivity
T — L)

while the errac flle instability of rice

ﬂgupm NE) BT WD Tor tho nortresst

farming syst.ems around’ which ,ether actiygities, such as

eorbloblod U Tl HBAAN BARE e aueie

activ1tles, revole. The four most important crops are

fields.

cassava (10%), corn (6%), kenaf (3%), and sugarcane (1%).
Rice is grown mostly on the so-called "low land" which are
flood plains and low terrace because water accumulation in
paddy field is required for rice growth. Field crops

generally occupy the upland areas to paddy fields, the
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so-called "upper paddy field", apparently because of
increasing population pressure.

In an attempt to adapt to unfavorable growing
conditions of upper paddy land, farmers grow short-
duration varieties of rice in order to fully utilize the

short period of water ulation in the upper paddy

?}?imprnve their rice-based
éeld crops into system

fields. Some farme
cropping system

before and afte

e) Crop

The aylras Northeast is less than

2 tons a hectag owest in the Country.

Farmers use Very ‘ert.tilizers because of

the expensive price _ the income from their

crops. Animal @& residues such as

—= =

.n}ﬁcarn stover are nor-
|

mally applied Lo‘ oil so a tn maintain and increase the

o rorfi AN RS WLIARTo roterson, ror-

tilizer are applied to ¢the highsyalue cashgerops such as

watofinblod Qb (bl WRPNERGE

rice straw, asiﬂ
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VITA
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