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PREFACE

“In_response to-a request from the Government of the Kingdom of
Thailand, the Japanese Government decided to conduct a study on Sebai-

‘Sebok Basin D_evelopm'eht Project and entrusted the study to the Japan

International Cooperation Agency (JiCA).

| JCA seﬁt t_o the_'i:(ingdom of Thailand a study team headed by Mr.
Kunio Ohta from October, 1988 to November, 1989.

The team held discussions with the officials concerned of the
Government of the Kingdom of Thailand and conducted a field survey in
Sebai-Sebok Basin in the Northeast Region. After the team returned to Japan,
further studies were made and the present report has been prepared.

i hope {ha‘t {his'report will contribute to the development of the
Project and to the p'rquﬂo_n of friendly relations between our two countries.

| wish to express my déep appre’ciation to the officials concerned of
the Government of the Kingdom of Thailand for their close cooperation
extended to the team. '

February, 1990

Kensuke Yanagiya
President
Japan International Cooperation Agency
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SUMMARY AND RECOMMENDATION

(General DGSCI 1pt10n of Basm)

01.

02.

03.

B Bemg located in the southeastern flank of the Khorat plateau in the

Northeast region of Thailand, the agriculture of the Sebai-Sebok basin

‘with a total area of 854,000 ha is low because of insufficient natural
“resources and technology. Furthermore, many villages in the basin are -
confronted with the . social problems such as inconvenient
) communications, insecure land tenure, low production or low incomes,
shortage of water for domestic consumption and others, and are ranked

as the backward area in need of immediate development as defined by

~ the National Economic and Social Development Board (NESDB).

" The Sék:iai;Sébbk' basin is composed of three river basins of the Sebai,

Sebok and Tung Lung which are tributaries of the Mun river, one of the
biggest rivers in the Northeast, and covers twe provinces of Ubon
Ratchathani and Yasothon, The basin is delimitated in the north and
northeast by the Phu Phan range with an elevations of 200 to 250

~ meters above the mean sea level, and in the south by the flood plains of
the Mun river with an elevation of around 100 meters above the mean

sea level. About 77 percent of lands ave utilized for agriculture; 64
percent as paddy field and 13 percent as upland field. The forest
occupies 21 percent of the basin.

The bagin has a tropical monsoon climate with a pronounced dry season.

. The rainy season usually éxtends from May to October. Annual rainfall
~varies from 1,800 millimeters.on the southeastern part of the basin to
- 1,400 mlllxmeters on the northwestern part of the basin, having an

average of 1,600 millimeters. Cyclonic storms originated in the South
China Sea and the Pacific Ocean sometimes enter Thailand mostly

~during the period September to November, The storms bring heavy
. rainfall to the basin as tropical storms or tropical depressions. Rate of
- runoff from the watershed. falls within 30 to 40 percent of annual

ramfall



04,

05

06.

07,

According to land classification on the suitability for paddy field, there
is no Class 1 land classified as most suitable in the basih, whereas 65
percent of lands classified into Class 2 (relatively acceptable) and Class
3 (marginally suitable); 85 percent of lands are not suitable for paddy.
cultivation. Lands where salt crystals (NaCl) were formed on the dried
soil surface in the dry season are found along the rivers of Sebai and
Sebok, of which 75,000 ha of lands (or, equivalent to nine percent of the
total area) need some countermeasures to prevent craps from salt -
damages.

Farm lands in the basin amount to 374, 600 ha; 846,000 ha for paddy
fields and only 28,600 ha for upland fields. The yield of ramy season

paddy is 270 kg/rai (or, 1.7 ton/ha) in Ubon Ratchathani province and
300 kg/rai (or, 1.9 ton/ha) in Yasothon province, while the national
average is 320 kg/rai, or equivalent to 2.0 ton/ha, Lack of water sources

and irrigation facilities causes unstable paddy cultivation so that about

20 percent of the total paddy fields are usually not harvested. Major

upland crops are cassava, kenaf, groundnut, water melon and chili.

The average farm size on an Amphoe basis is 2.8 to'3.4'ha (or 18 - 21

rai). About 75 percent of farm households produce rice enotigh for home
consumption. Double cropplng of paddy is scareely practiced because of
lack of water sources in the dry season. The Dep_artments of
Agricultural Extension and Land Development jointly conducted a
farm household survey in two provinces regarding problems in daily life
and farming activity, revealing that most serious problems were paddy
cropping, dry season cropping, cooperative activity and water resources. .

‘Six medium scale irrigation projects are in operation and two medium

scale irrigation projects are under construction, There are 199 small
scale projects go far implemented as of 1988; 119 small scale irrigation
projects by the Royal Irrigation Department and 80 small scale water
resources projects by the Accelerated Rural Development Office
(ARDO} and the Department of Land Development. Total irrigable
area of these 207 projects amounts to 20,060 ha (125, 400 rai), or
equivalent to only six percent of the total existing paddy ﬁelds

With a combined stcrage capacity of neariy 46 mllhon cubm meters
(MCM) of the existing six medium scale irrigation projects; 6,347 ha of
paddy fields have a stable harvest of rainy season paddy, and dry season
cropping of groundnut, sweet corn, chili and so on' is annually
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09.

10.

introduced to three to 44 percent of the 1rr1gable area depending on the
- -water availability of a year. .

.Q'ut of 1,600 mi-_llimeters _6f annual rainfall over the basin, about 580
. millimeters: of rainfall contribute to river surface runoff. A combined

storag_e'_'capaci_ty of 135 million cubic meters for 207 irrigation projects

- can regulate only three percent of total river runoff for irrigation use.

The topography of the basin does not allow to construct any large scale

-dam and reservoir, and hence water resources development in the basin

has to_ rely on the construction of small to medium scale dams and
reservoirs,

) _Total populatlon of the basm was 1 17 million in 1980 and had grown to

1.30 million in 1987 at an annual i increasing rate of 1. b percent. About
90 percent of households were engaged in agriculture; however, only 20
percent of the gress produet of two provincials were generated by
agricultural sector in 1986. 52 percent of households in two previnces
had annual income of less than 6,000 Baht in 19886,

(Basin Development Plan)

. Areal spread of farm land has been the main measure of increase in crop
,productlon in the basin. Newly opened land from forest is apt to suffer
losses from drought and eventually the soil fertility becomes worse year
fby year, Noththstandmg the land classification as mentioned earlier

o _-that 65 percent of lands were cultivable for paddy, around 70 percent of

iands are being used for paddy cropping, which in other words may
- mdl.cates that all arable lands have been developed and there is no room

for new davelopment of land resources for paddy cultivation.

.Un'd_ér"thé Situati'on , agricultural development in the Sebai-Sehok basin
..should be directed to improvement of agricultural productivity of the

| - existing farm land, especially of the paddy fields.

. Irrlgatlon should be mtroduced with the aim to stabilize and then
~ “increase the produc{:lv;ty of rainy season paddy, the main crop in the
“basin.’ Double ‘eropping of paddy is not proposed for agriculture

developiment in the basin with a view to distributing the limited water
res_ources_to large areas as much as possible, as can be seen in the
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existing irrigation projects in the Northeast. The proposed basin
development plan also aims to introduce 1rr1gat10n of dry season upland
crops for 20 percent of the project area.

According to water quality investigation of deep wells constructed in

the basin, there is large distribution of brackish to salty water, The
distribution of the salty water and saline soils is identical with the
distribution of the Maha Sarakham Formation, and it is assumed that
the brackish to salty water may mostly originated in the rock salt in the
Maha Sarakham Formation. - '

In the basins of Tung Lung and upper Sebai and the left bank areas of
the upper Sebolk basin, groundwater without salt content is available.
'The groundwater can be exploited for irrigation of upland crops but not
for paddy because of relatively low yields of deep gmundwater ranglng-
from 75 to 380 liter/minute.

The average annual water yield of the basin is estimated at 4,900
million cubic meters, and the development of such water resources is
the key to agricultural development. The water resources development
in the basin requires some forms of artificial sterage and regulatlon of
free-flowing water resources.

The possibility of water resources development in the basin is relatively
limited in comparison with water demand for the potential irrigable
area, due to topography of possible water source sites and climate where
rainfall is concentrated within a short season. The basin development
plan has been prepared with aim to formulate an orderly development
that may ensure individual water project optxmum benefits for the
people in the Sebai- Sebok basm

The potentiality of water resources development has been assessed to.
formulate an overall irrigation plan, The runoff from watershed area of
4,848 square kilometers out of total 8,540 square kilometers of the .
basin is the object of water resources development, for which first
priority is given to storage schemes and then to run-of-river schemes

- where there ig no possible dam site, A diversion structure is proposed

across a river to raise its water level to a controllable elevatmn, from
where it can flows by gravity through an 1rr1gatwn canal River
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Pufnping is proposed where a river has a flat grade, which otherwise

: requlre a high diversion structm e and long supply canals.

Outllnes of new 1r11gat10n prOJects proposed under the basgin

- development plan are given helow;

New Development Project

~ Project -~ ‘Nos. of Project Irripable Area
. R ' tha) ~  (rai)
" Storage Scheme _
- Medium Scale Project 26 _ 26,010 162,600
- Small Scale Project . 87 4,350 27,200
. _Sub-Total 113 30,360 - 189,800
Run-of-River Scheme _
- River Pumping 41 4,030 25,100
:.— River Diversion . B AD 2,600 16,300
 Sub-total 81 6,630 41,400
Total . 194 36,990 231,200

The Electricity Generating Authority of Thailand (EGAT) has prepared
a project report on the Pak Mun Multipurpose Project to construct a
dam and reservoir with an effective storage capacity of 115 million
cubic meters on the lower reach of the Mun river in which three rivers

B _'of Sebai, Sebok and Tung Lung flow. Part of paddy fields located at the
~ downstream reach of the Sebok river are included in irrigable area

under the Pak Mun project. This Sebai-Sebok basin development plan

" presents a proposal that 5,400 ha of paddy fields along the downstream
- reaches of both the Sebai and Sebok rivers be supplied with irrigation
‘water from the Pak Mun project, all projects being of river pumping,

.+ Total irrigable area of new irrigation development projects ambunts to

36,990 -ha. In addition, when the Pak Mun related projects are
implemented, 5,400 ha of paddy fields will be irrigated, totaling 42,390

- ha of proposed irrigable area.

: Out of six ex1st1n'g"med1um scale irrigation projects, four projects of
Huai Pho (880 ha), Ron Nam Sap (70 ha), Nong Chang Yai (1,200 ha)

and Huai Tha.mkhae (1,680 ha) are in need of urgent rehabilitation
because they are not functioning as originally planned due to aged and
msufﬁclen{; facilities, In addition to the rehabilitation of four medium
scale irrigation projects, rehabilitation is proposed for Tung Ma Hew

. irrigation project construted by the Department of Land Development

and the National Energy Authority with an irrigable area of 1,260 ha,
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being located on the dewnstream reach of the Sebok river, where
irrigation has not been practiced since 1978 because of damages to
pumping facilities and irrigation canals.

The present irrigable area of paddy fields shares only six percent of the

total paddy fields, far less than the national average of around 20

percent, which is one of the reasons for low agricultural producthty of
the basin, By implementing the irrigation projects pr oposed in the

basin development plan, the total of irrigable area will increase to

62,450 ha (390,000 rai) from the existing 1rr1gable area of 20,080 ha, or-
equivalent to 18 percent of the total paddy fields. -

It is recommendable that the proposed 1rr1gat10n prmects be
implemented under two programs of the short term development with a
target year of 1996 and the middle term development with a target year
of 2006. The short term development program includes 14 medium

scale irrigation projects, seven pump irrigation projects related to Pak
Mun project, and five rehabilitation projects, as given below; -

Implementation Schedule of Basin Development Plan .

Project Nos. of Project  __ ‘IrrigableAr.eé_.
: - tha) (rai)

Short Term Development (1990 - 1996)

18,750 117,200

- Medium Scale Projects i4

- Pak Mun Related Pump Projects 7 5,400 33,800

- Rehabilitation of Medium Scale Projects 5 S,GQO _:31,800

Total 26 29,240 182,800

Middle Term Development (1990 - 2006) : : _

- Medium Scale Storage Projects 12 1,260 45,400
- Small Scale Storage Projects 87 4,350 27,200

_- Small Scale River Diversion Projects 4 2,600 . . 16,300

- River Pumping Projects 41 4,030 25,100

Total 180 18,240 114,000

Grand Total | 208 47480 296.800

{High Priority Medium Scale Irri gation Project)

18.

As a result of analyses of topographic maps and asro- photographs and
field reconnaissance survey, 26 possible dam sites were identified.



19.

20.

__ Topographlc surveys of dam axes were made preliminarily to determine

a scale of reservoir, There is vio possibility of location of the large scale
prOJect due to topographic condition of the basin, and the selected 26
projects are classified into the mediwm scale irrigation project according
to the demarcatlon of pro;ect set forth by the Government

" Out of 26 projects four projects of Huai Phong (BA-1), Huai Ban (BA-2),
" Huai Yang (BA-6) and Huai Si Tho (BO-2) are scheduled by the Royal

Trrigation Depart.ment to be implemented in 1990 under the Fifth
National Plan. The benefit-cost ratios of the remaining 22 projects are

‘assessed, and as a first step of priority project selection, 16 pro,}ects are

selected for further consideration of thelr priority, excludmg six projects

IR thh Iow benefit—cost ratlos

Asa secend step, evaluation of 16 projects is done with respect to six
parameters, i.e., @ benefit-cost ratio, @ scale of irrigable area, @
condition of reservoir area, @ income level, &) soil suitablhty for
agrlculture, and ® condition of site for construction of engmeermg
_works Asa result, priority is given to ten projects, among which top

" five projects are warranted for early 1mplementatmn of feasibility

study, General mformatmn of f‘ ive hlgh priority projects are given as

‘follows;

High Priority Project

- Catchment

Code No. Project Name River Basin Area(sq.km) _ Project Area

(ha) {rai)

BA-b

BO-11

BO-13.

~BO-18"
. TL-6 -

‘Lam Se :
"Huai Khum Kham

Huai Kham Phak Wan

¢ Huai Na Khai
: Huai Soob

Sebai
Sebok
Sebok
Sebok
Tung Lung

22.4
36.8
13.6
31.3
367

1,370
3,650
1,110
3,100
1,830

8,560
22,810
6,940
19,380
11,440

The exxstmg farm lands which are not covered by the proposed basin
development plan are obliged to be cultivated under rainfed

- environment as before unless any otheri improvement measure is taken.
- Three principal - ways of improving rainfed agriculture are @
conservation of water, @ water saving cultivation, and @ soil

congervation. Among several engineering measures, two ways of water

..conservation applicable to the Sebai-Sebok basin are moisture
- . conservation and retent_ion of rain water in a farm pond. Moisture
- congervation entails application of modified tillage and crop

-



management practlces mcludmg mulchmg techmques, level bench
terracing, contourmg, deep plouglnng, ete, :

Giving attentlon to fact that the avm age annual rainfall oi‘ 1,600
millimeters over the basin is more than the amount of crop water
requirements, construction of a farm pond w1th an approprxate size in
paddy field area isa subject worthy of careful study. Better use of rain
water on a farm level is one of the effective measures to improve rainfed
agriculture in the Sebai-Sebok basin where comparatlvely abundant
rainfall is expected in the normal year, though there are several issues
to solve, i.e., appropriate size of a farm pond which far_mem may have
willingness to provide their lands, acceptable construction cost of farm
pond and. canal, paddy yield projection, institutional and financial
support of the Government and so on.

{Project Area) '

21,

22.

The project areas are selected among potential areas located at the
immediate downstream of the proposed reservoirs, and the total gross
project area amounts to 11,060 ha including villages, forest and others. _
According to the land use survey, paddy fields occupy 72 percent of the
total project area and forest 23 percent,

Present Land Use :

{(unit: ha)

o S - __ Total -

Project Paddy  Forest Villages Otherg

_ (ha) (rai)
Lam Se 1,151 86 66 11 1,370 . 8,580 -
Huai Khum Kham 2,708 727 128 89 3,650 22,810
Huai Kham Phak Wan 994 48 6 62 1,110 - 6,940
Huai Na Khai 2,164 807 31 98 - 3,100 19,380
Huai Soob 959 828 17 26 1,830 11,440
Total 7,974 2,496 238 352 11,060 69,130

The farm household survey was conducted during this 4é.fudy:pe'rio.d for

randomly selected 20 farm households per project, totaling 100 samples |

for five projects. According to the survey, agriculture in the project area
is summarized that the average farm size is 4.2 ha, ranging from 3.5 ha
of Huai Kham Phak Wan area to 5.2 ha of Huai Na ‘Khai area, all
farmers have only paddy fields except for Lam Se‘area where farmers

~have a few upland fields, and paddy yzelda range from 129 kgfrai in



Huai Soob area to.231 kg/rai in Lam Se area with an average of 175

-:kglr’_ai (or, 1.1 to_n/hi}) for five project areas.

- In 'theﬁpll'ojéci';jare'as, paddy cultivation is entirely dependent on seasonal

rainfall. The high variability of rain renders the success of paddy
cultivation uncertain in the project areas where planting of paddy must
conform with the fluctuating rainy seagon. Farm surveys show that
paddy was planted to 87 percent of paddy fields and 79 percent of which
were harvested on an average for two years of 1987 and 1988.

(The Project).

23.

24,

The Sebai-Sebok irrigation project is planned making it first aim to

- stabilizé and increase the productivity of rainy season paddy, the basic

© . ¢rop in the areas, and to introduce dry season upland cropping as second
-*Crop The pr'oject'aims S’e"condly to supply water for the domestic use of

-----

To accumphsh the sald purposes, the Sebzu Sebok irrigation project will

implement the following development plans at five project areas of D
Lam Se, @ Huai Khum Kham, @ Huai Kham Phak Wan, @ Huai Na

Khai, and & Huai Soob,

1. Water Resources Develbpment Plan.

- Construction of dam and reservoir
 Water supply for 1rr1gatmn and demestic use

2. Irrlgated Agrlculture Development Plan
Construction of irrigation canal system
Construction of drainage canal
Construction of on-farm facilities

~ Strengthening of extension services

L

3. Village Pond Plan
- Construction of village pond _
- “Water supply for daily consumption and cattle watering
- Fish culture in village pond |

T_he s_urface' 'a'rega. and volumes of water at given elevations are found
from contour maps of the reservoir sites at a scale of 1:10,000. Inflow to

., the reservoirs is synthesized by developing a proper runoff model based

on actual records of rainfall and runoff in 1986 at M132 stream gaging

| ;statmn thh a catchment area of 110 sq.km. In order to clarify



appropriate project size with the proposed cropping pattern. and the
given effective storage capacity, reservoir operation studies are .
simulated on a 10-day basis for the period of 20 years from 1968 to 1987,
With a combined effective storage capacity of 59.87 million cubic
meters, the project could supply water for irrigating 7,670 (or 48,000
rai) ha of rainy season paddy and 1,530 ha (or 9,600 rai) of dry season
upland crops, including domestic water of 36 villages, as given below;

Proposed Irrigable Area

Irrigablé Area_
Effective Rainy Season Dry Seagon

: Storage Paddy Upland Crop_ .

Proj MCM ' c

Lojegt (MCM) (ha)  (rai) (ha)  (rai)
 LamSe 8.50 1,100 6900 220 1,380
Huai Khum Kham 19.48 2,600 16,300 520 - 3,260
Hual Khan Phak Wan 8.19 950 5,900 190 1,180
Huai Na Khai 16.11 2,100 13,100 = 420 2,620
Huai Soob 759 920 5,800 180 1,160
Total 59.87 7,670 48,000 . 1,530 9,600

The reservoir operation studies show that irrigable area of dry season
upland crops varies annually from five to 35 percent depending on the
water availability of a year, with an annual averagé of 20 percent of the
project area. The average annual water supply for 20 years of operation
was used as follows;

Abnual Average Water Use

{unit: MCM)
Huai Huai Kham  Huai _

item LamSe KhumKham - Phak Wan NaKhai  HusaiSoob
Irrigation Diversion 9.16 19.24 7.06 - 1816 i
Village Pond Diversion 0.08 0.13 005 - . 0.08 0.05
Reservoir Losses 1.35 2.10 : 1.16 - 212 0.94
Reservoir Spills 3.38 3.03 0.80 - 387 -3.47
Total 13.97 24.50 9.07 21.02 12.23

25, Stored water is firstly used for irrigation of rainy season paddy, and in

the dry season water is supplied for upland crops which is introduced to
20 percent of paddy fields on the annual average. Selection of upland
crops is done after discussions with heads of villages, extension officers

-10-



in amphoes and staffs of provincial offices were made regarding

farmers experience and w1111ngness soil suitability, marketability and

‘extension policy, leading to selection of groundnut, sweet corn and

water melon, now being extended around the project areas, and soybean

and chili for which the ag‘ncultural extension office is making efforts to
. extend

Based on the available data and information on experimental farms and

other pro;ects of a similar nature, target yields are projected on

condition that on-farm facilities are developed and sufficient

agrlcultural supportmg services are 1mp1emented

Target led

Crop ' Kg/rai ton/ha

: Wet Season Paddy 550 (3.4)
Groindnut 250 (1.6)

" Soybean 250 {1.6)
Sweet Corn ' 2,000 (12.5)
Water Melon - 3,000 (18.8)

Chili _ 1,200 (1.5) -

(P1 0_}ect Engx neerlng)

’ 26‘::

_ The earth fill type dam is recommended for the project, basing on the

topographic and geological conditions of the sites and the quality and
quantity of construction materials available at the sites, together with

the economy of construction work.

- Judging from the geological conditions, amount of construction
“materials and easiness of constructions method at each project site,
' groutmg and earth blanket methods are applicable for seepage control
in the dem foundation: Since the rock surfaces are shallow and the rock

layers are of relatlvely high penneabzhty at the dam sites except for

Lam Se, the grouting method is applicable o the seepage control
~‘through foundations." As for the Lam Se dam site, the earth blanket
“method is proposed because of deep soil layers with relatively

... impervious’ permeability and sufficient amount of core materials

- available at the proposed borrow ares.

'Msjgr feam'res_ of the proposed dam are as follows;

s -11-



Major I‘eatures of Dam

_ Huai Huai Kham © Huai

ltem Lam8e KhumXham - PhakWan © NaKhal - HuaiSoob
Dam Height (m) 16,0 206 145 C1E 196
Dam Length (m) 1,680 1,150 1,320 2,750 . 1,630
Embankment (1,000 m3) 331 365 401 800 391
Crest Elovation (EL m) 181.0 165.0 - 146.6 - 140 . 164.6

27.  The conveyance capacities of irrigation canals are based on a water:
duty of 0.26 Vsec/rai (or, 1.60 I/sec/ha). Irrigation canals are designed to
be trapezoid channels with conerete lining, and will be constructed to
command a project area down to a terminal irrigation block of 100 rai
(or, 16 ha). Major features of irrigation system are summaorized as
follows; -

Irrigation System
Huali :
Khum Huai Kham - Huai
Item Lam Se Kham Phak Wan NaKhai HuailSoob
Design Capacity (cu.m/sec) 0.90 2.29 1.62 .37 0.86
Main Canal (km) 19.33 44.25 12.20 26.’_77 _ ' 28.21
Secondary Canal (km) 1142  27.712 1291 2114 1237
Total Length (km) 3075 7197  25.11 4791 . 4068
28. In order to remove excess irrigation water and rainfall from the soil

surface, drainage improvement is proposed. The drainage modulus is
determined on condition that 70 percent of the maximum three-day
consecutive rainfall with a return period of five years be drained in
three days. In designing capacities of drainage canals, the reduction
factor depending on the size of drainage area is considered. Being
located on the middle-high terraces, drainage of the project areas is
generally in good condition, except for some areas where have no
natural channel to connect with a river. The project will provide'for
drainage canals for such areas havmg a total dramage area of 917 ha,
as given below; : :

-12-



Drainage Canal

S : Huai Huai Kham
' Itéx_r_lr - " Lam8e KhumKham Phak Wan  HuaiSooh
© DralnageArea(ha) 161 320 1903 243
Design Capacity (cu.m/sec) 0.95 2.08 1.25 1.63

29,

~ Canal Length (km) 3.19 3.42 1.01 2.98

For effective water management at a farm level, construction of farm

ditches with a design capacity of 0.36 Vsee/rai (or, 2.28 lsec/ha) is -
proposed, together with construction of farm drains, for all irrigable -
areas of 7,670 ha. The project will provide for 36 vitlage ponds, one pond
: per village, to retain water for domestic and cattle use, Drinking water
is obtained through shallow wells te be constructed around a village
~ pond. Fish will be ralsed in the village pond. Nos. of village pond are
given below,
' Major Features of Village Pond
Co _ Huai Hﬁa_i Kham Huai
_ije Lem 8e Xhum Kham  Phak Wan NaKhai  HuaiSoob
1; 10rai. 1 1 - - 1
2; brai 2 3 1 1 -
3, 3rai 2 7 4 4
Total b 11 b 10 5
(Implementatmn Program) 7
30,  The Royal Irmgatlon Depart.ment (RID) wﬂl be the executmg sgency

responsible for implementing the Sebai-Sebok irrigation project. The
project would be implemented with a loan from an international

- . financing agency as a package project composed of five projects. RID

will appoint a project director whose assignment is promotion and
coordination of the project under the control of Medium Scale Project

: Coﬁ'struction DiviSion

= RID will employ consultlng engmeers in the fields of dam, canal, civil

work geology, zrrigatmn and bidding. The consultants shall assist RID

'.‘1n review of project planning, detail desigr of dam and canal, cost
- estlmate_, preparation of bid documents, tendering and contracting,
" quality control of construction works and general supervision of the

project implementation. The total input of consulting services is 85



man-months (50 man-months for Thai consultants and 33 man-months

for foreign consultants) for detail design stage, and is 150 man-months
for construction supervision stage; 100 man- mont_hs for Thai
consultants and 50 man- months for foreign consultants

The project will be 1mplemented over eight years i'rom 1990 to 1997 :
RID will commence detailed topographic surveys of canal and dam sites
in the second half of 1990. The detail design will be completed in two
years 1991 to 1992 by employing. consultants

The construction of dams is scheduled to start in the dry season of 1993
at five construction sites, having construction periods of two years for
Lam Se, Huai Khum Kham and Huai Kham Phak Wan and three years
for Huaj Na Khai and Huai Soob. The constructmn of canals and on-
farm facilities will commence one year before the completion of dam
construction with a construction pericd of two years.

In accordance with the above mentioned schedule, the construction
works will be completed in April, 1996 to start irrigation for rainy
season paddy in 1997 for three projects of Lam Se, Huai Khum Kham
and Huai ham Phak Wan, while the construction of two projects of Huai
Na Khai and Huai Soob will be completed in April, 1997. Attached
table shows the implementation schedule of the pro;ect :

The estimated project cost amounts to 1,517 Baht million at a 1989
price level, of which 722 Baht million (or, equivalent to 48 percent) are
foreign currency component, The project cast includes 10 percent of
physical contingencies and price escalation contingencies. In the
calculation, a foreign exchange rate of US$1.00 = Baht 25 00 = ¥ 140
is applied. The project cost is summarized as follows; :

Project Cost '

_ (unit: Bah_t millitm)
Local Foreign .

Project Currency = Currency . Total
Lam Se 108.9 | 93.3 2022
Huai Khum Kham 225.0 20686 .. 4205 -
Huai Kham Phak Wan 113.8 104.7 -218.5
Huai Na Khai 199.7 179.0 378.7
Huai Soob 147.7 L 139.7 287.4

Total 795.1 7222 7 1,617.3
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Annual disbursement schedule baged on the implementation schedule
of the prmect is summanzed as follows;

Annual stbursement

(unit: Baht millionj.

~: Local : Foreign

- Year - Quirency " Currency Total
19900 6.5 ' " 4,4 168
1991 e YN 15.9 : 23.6 .
1992 - 4.4 : 13.8 18.2
-1993 : 642 435 107.7
1994 : 194.3 219.6 413.9
1995 3048 241.6 552.4
1998 ' 178.3 1444 322.7
1897 : 349 331 68.0
Total =~ 795.1 722.2 1,517.3

(Project Evaluétion)

33.

Quantltatrve beneﬁts in monetary terms from the project would be
divided into agriculture and fi ishery production benefits; namely, crop
preductmn benefitin the irrigation service area and fish production in
the reservoirs and village ponds. The economic internal rate of return
(EIRR) of the package of five projects is estimated at 8.6 percent. EIRR
of the pro;ect might be not so high as the economic indicator, However,
agrlculture is still the main industry in Thailand in spite of low
producthty industry, and the implementation of the project will play
an Important role in correcting the differential in living standard

'among regmns in the country.

; From ali these consxderatwns, itis reasonably concluded that the Sebai-
| Sebok 1rr:gation project is economlcally feasible from the standpoint of

the national economy.

EIRR
= - Project - (%)
1, LamiSe | 8.0
" 2. Huai Khum Kham : 8.5
3. Hiai Kham Phak Wan 8.9
. 4. HuaiNaKhai . ' : 9.9
5. HualSooh . 7 7.4
Packege of the Five Pro_;ects . 86

- -1B-



34, Apart from the profitability of the project from the standpomt of the :
national economy, the impact of the project on the farmers concerned in :
the project ares is evaluated as it is highly important to consxder the
profitability of the farmers concerned, The representative farmer
having 20 rai (3.2 ha) of paddy fields is assumed to have annual net
income of around 20,000 Baht in the situation of without project
With the implementation of the progect annual net income of the
representative farmer will increase to about 58, 000 Baht, 2.9 times as
much as the net income in the situation of without project. The
representative farmer will be able to have annual net farm income of
49,000 Baht, as given the following table, '

Farm Income - :
' (unit: Baht)
ltem Without Project - With Project
1. Farm Sine (vai) 20 19.19
2. Agriculbural Income
- Crops 7638 39,038
- Livestocks 3,433 ""3,‘433'
- Pishes . 6814
.~ Total 11,07 49,086
3, Non Agr_iculturi;ﬂncome 8,871 ' 8,871 : .
4. Total Farm Income _ - 19,942 - B1,956
(Recommendation)
35.  Itisrecommended that five (5) medlum scale 1rr1gatmn progects of Lain

Se, Huai Khum Kham, Huai Kham Phak Wan, Huai Na'Khai and Huai |
Soob should be accomplished as a package pro;ect of Sebai-Sebok
irrigation project close to the proposed implementation schedule.

The feaibility study indicates that the Sebai-Sebok irrigaiton project is
technically sound and economically feasible with the economic internal
rate of return of 8.6 percent, based on primary benefits only. The
estimated economic internal rate of return shows that the project will
contribute significantly to the development of the economy of the Sebai-
Sebok area, being located in the Northeast, the poorest region. With
the implementation of the project, the representative farmer with a
farmn size of 20 rai paddy fields will be able to have annual net i income. of
49,000 Baht from agricultural production only.
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36.

37,

38.

- 'I'o give active support to the 1rr1gated agriculture development, the
- establishment of water users’ associations and strengthening of
- agr multurai extension services are recommended.

_’The pr ogect w111 prowde for on- farm facihtles for complete distribution
. and drainage systems extending to individual farms for effective water
management on a farm level. The resyonmblhty of operation and

maintenance of the on-farm facilities will fall on the farmers under the
'guldance of the Royal Irrigatmn Depart.ment

-_In order to increase agrlcultural producthty, the agriculture
‘development includes the introduction of upland crop cultivation in the
-dry season, and the current rainfed agriculture is to be converted to the

irrigated agriculture. To this end, the government support should be

: _strengthened with respect to agricultural extension services i.e.,
- prompt supply of farm inputs such as fertilizer, seeds, chemicals and so
‘on, improved farming practices and advanced farm management.

It is-?,_'. recomme'ndéd .th_a._i;_ prior. to initiation of detail design and

~ construction, additional investigations in the fields of topography,

geology, soil engineering and hydrology be carried out thhout delay as

proposed in the feasibility study.

The feamblhty study was based on the topographic maps ‘with a scale of
1:4,000 for the progect areas and 1:2,000 for the dam sites. Further

_topographlc surveys are reqmred for the proposed borrow areas and
'_'constructmn sites of heavy structures, Additional geological
‘investigations include geophysical prospecting, drilling, test pits, auger
‘boring and soil tests at the proposed dam and reservoir sites.

Hydrological cbservations shall be initiated at the proposed dam sites
with respect to rainfall, river runoff and sedimentation.

Concerning the basin development plan prepared for effective and

orderly development of water resources of the Sebai-Sebok basin, the
followings are recommendable; - '

(1) Implementation of feasibility studies for medium scale irrigation
- projects and rehabilifation projects which are proposed under the
short term development plan; feasibility studies of the Pak Mun

" related pump irrigation projects shall be scheduled in line with a
progress of the study of the Pak Mun multipurpose development by

" RGAT.
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(2) Implementation of new water resources development pro;ectb shall
be planned carefully as not to have minus impact on the: ex1stmg :
projects and waste the potent1a1 of water resources development, in
due consideration of the basin development plan which was prepared
basing on the overall study of the existing projects, water

“availability, tOpography of possible dam sites, and eqtlmated water
demand of the Sebai- Sebok basin. -

(8) According to the 31te mvestlgatmns of the exlstlng small and
medium scale irrigation projects, many prOJects ‘have engineering
problems such as deficient capacities of spillway, unsuitable
embankment materials, insufficient compaction of soil, collapse of
concrete structures and decrease in storage capacities :due to
sediment. As water resourees development in the Sebai-Sebok basin
has to rely on the implementation of small and medium scale
projects, criteria of project planning and design shall be drawn up
taking account of the physical characteristics of the basin.

(4) For the improvement of rainfed agriculture over the area where is
not covered with the proposed irrigation projects, carrespondmg to
82 percent of the total existing paddy fields, conservation of water
and soil are indispensable. Among several countermeasures to this
end, construction of a farm pond to retain excess rain water on. paddy
fields is the most attractive. The annual average rainfall over the
Sebai-Sebok basin is 1,600 millimeters, relatively high when
compared to the national average, which exceeds the consumptive
use of crops, Therefore, studies on technical soundness, profitability
of project, and institutional and financial support of the Government
shall be carried out towards early 1mp1ementatmn of a farm pond
project.
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- - CHAPTER L. INTRODUCTION

1-1. Background of the Study

o 'l‘he Government of Thaliand has set forth the rural development
programme, one of the most important policies in the Sixth National Economic
and Social Development Plan implemented in 1987, placing an emphasis on the

“rural poverty allewatmn and rectification of income disparity. The Northeast,
'~ the poorest region, is the target area for rural development uninterruptedly to
~ be dealt with in the Sixth Plan. Continuous efforts have been made in the
© Northeast to develop land and water resources to alleviate poverty through

 increasein productlwty of agriculture, the key 1ndustry in the region.

, Japan Internatmnal Cooperation Agency (heremafter referred to as
- “JICAY earried outin1984a feas,lbﬂlty study on the Lower Northeast Medium -
‘Seale Irrlgatxon Package Project. In the same year, the Government of
Thailand requested the Government of Japan to extend technical aid for the

_1mplementat10n of a feasibility study on Sebai-Sebok Basin Development

Project, as a sister project of the above-mentioned medium scale irrigation
“package project. . In response to the request of the Government of Thailand,
. JICA dlspat.ched to Thaﬂand a Prelmnnary Survey Team in April, 1988,

SRR In: accardance with the Scope of Work agreed upen between JICA and
'thé“Royal Irrigation Department of the Ministry of Agriculture and
Cooperatives (hereinafter referred to as “RID”), JICA dispatched the
Feasibility Study Team (hereinafter referred to as “Team”) to Thailand on
October 3, 1988 ¢ conduct the study. The study was carried out for a period of
two years and the feasibility study reports have been prepared in February,
1990. The reports consists of Volume 1 Main Report, Volume 2 Appendix and
" Volume 3 Drawings.

- 1 -_2_. Ob_]ect:we and Scope of Work

: The obJectxves of the study are (1) to review the existing and under-
'_study pro_]ects and to evaluate the potentials of water resources and land
resources for agrxcultural development in the Sebai, Sebok and Tung Lung
'i _basxn (11) 10 1dent1fy groups of agricultural development projects, improvernent
“and/or new, with priorities in the basin, and (iii) to carry out a feasibility study
“for the priority agncultural development projects. -

_ The study covers the basins of Sebai, Sebok and Tung Lung located in
"_'two provmces of Ubon Ratchatham and Yasothon m the Northeast region,
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having an area of 8,540 sq.km, The study was implenientéd in two phases as
follows; . _

Phase I Study (Overall Basm Study)

- to review existing and under-study prOJects and evaluate the
potentials of water resources and land resources for agrlcultural
development; : _

- to 1dent1fy potential agr;cultural develepment progects,
improvement and/or new, and to clarify the projects according to
their priority, and

- to recommend the stage of basm development
Phase II Study (Feasibility Study)

- to earry out the feasibility study for a group of hlgh pnomty prOJects '
asidentified and ranked in the Phase I study '

This feasibility report presents the results of Phase I and Phase II '
studies undertaken in close cooperation with RID and other governmental
agencies concerned. In Phase I study, five of high priority projects, namely,
Lam Se, Huai Khum Kham, Hual Kham Phak Wan, Hual Na Khai and Huai
Soob, have been identified as high priority project among many potentxa}
projects of storage and run-of-river scheme. Phase 11 study has clarified
technical soundness and economic feasibility of the above five high priority
projects. .

The list of members of JICA team and RID officials concerned is given -
in Annex 1. Annex 2 presents main reference and data collected for the study.

1-3. National Policy on Rural Development

The rural development program is the most important program
continuing from the Fifth Plan, reflecting the high priority given by the
Government as well as the private sector. Despite the large governmén’t '
investment in the construction and improvement of water resources over the

period of previous five National Plans, solution of rural poverty problems was

pursued only to a limited extent and in rather limited target areas. Many
villages still lack water resources for agricultural production and daily

consumption. In addition, low agrlcultural productivity continues to burden _
the rural population.

Under the Sixth Plan, the Governme_xit.'has'éadopted'é, i;eW; Qpéra{tional o
plan that will concentrate on actual problems confronted by the rural



population in different areas. The nature of these problems will determine the

‘areas _a‘nd priorities for implementation, Target areas consist of backward

rural areas, middle level rural areas and progressive rural areas as given
below; ' '

. a). Backward areas in need of immediate ‘dévelopment are defined as
areas in which most of the people are economically deprived and
which face four or five of the following problems; inconvenient
communications, insecure land tenure, low production or incomes,
‘poor health, shortage of water for domestic consumption and lack

of knowledge concerning methods of self-nnprovement

'b) Middle level areas, the second priority in development are areas
 in which most people are economically deprived and which are
affected by one to three of the preceding problems; and

¢} Progressive areas are those in which most of the people have high
production potential; such areas enjoy reasonably favourable
- economic conditions and suffer from few of the probiems .
mentloned above.

“In the Northeast region in which the study area is located, there are
2,684 v111a°'e classxfied as backward areas, or equivalent to 46 percent of the
total backward areas (5,787 village) in the country, while only 16 percent of
‘progressive areas (or 1 845 villages) against 11,621 villages in total in the
country

1-4, National Policy on Water Resources Development
“1-4-1. Water Resources Development Project

~ Reservoir construction is one of the most practicable means to develop
water resources in Thailand. According to data and information of RID and the
Electricity Generating Authority of Thailand (EGAT), leading agencies for
‘water resources development, total storage capacities of reservoirs in 1988
amounted to about 69,300 MCM, of which about 9,800 MCM (or 14 percent) of
- reservoir capacities were constr ucted in the Northeast region.

L According to the natmnal Water resources admzmstratwe policy
‘revised by the Prime Minister’s Office and effected on April 14,1988, the scope
of large, medium and small scale water resources projects are defined as
follows;

: - Large seale water resources projects refer to all types of projects
~ that have a storage capaclty of more than 100 MCM or a
reservmr area of more than 15 sg.km or an irrigation area of



more than 80,000 rai (12,800 ha). The construction ‘-co'vere a
period of more than four years; . S e

- Medium scale water resources projects are those types of prOJects
that have a storage capacity of not more than 100 MCM or a
reservoir area of not more than 15 sq.km or an irrigation area of
not more than 80,000 rai (12,800 rai). The constructlon covers a
period of one to four years;

- . Small scale water resources projects are projects for which
reservoirs, ponds, irrigation canals, deep wells, shallow wells, or
others are constructed with a construction cost of not more than
10 Million Baht. The construction is to be completed within one-
year.

1-4.2, Irri gatwn Development ProJect

The Ministry of Agricultuxe and Coope1 atives (MOAC) adopted an
eper‘itmn plan (1998-1991) relevant to land and water resources development
in association with the Sixth National Plan. Although the Government has
tried to develop water resources for many years, about 80 percént of cultivated
land still relies on rain water which is an obstacle to increase productmn and'
income of farmers. The major factors that restrzct the expansion of irrigated
area are: 1) physical limitation of water resources development and 2)
ineffective utilization of previously constructed large scale irrigation projects.
To overcome such difficulties in the expansion of irrigated area, MOAC has
decided the following policy;

- to accelerate the impiementation of medium seale irrigation
project in order to increase irrigable area at an average rate of
200,000 rai (32,000 ha) per year;

- toimprove and increase the efﬁc1ency of utzhzatlon of large scale
irrigation projects by providing a suitable project administration
system for close cooperation among government agencies
concerned and by encouraging the pnvate sector to partlclpate in
agricultural development; and

- to develop and rehabilitate small scale 1rr1gatxon projects
including groundwater development projects into the baem
development system

In line with the MOAC’s policy as mentloned above, RID pIanned to
implement three large scale, 35 medium scale and 471 small scale irrigation
projects during the three years period of 1989 to 1991; By completing these
large and medium scale irrigation projects, storage capaeltles and irrigable
area are expected to increase by about 600 MCM and 157,000 rai (25,100 ha),



respectively; thus the_totalri'rrig'able area will amount to 27 percent of the total
cultivated land in Thailand,
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7 CHAPTER . GENERAL DESCRIPTION OF THE BASIN

"2?1; -'Lacé.ticn o

o The Sebai-Sebok hasin, the study area, is situated on the southeastern

.ﬂank of the Khorat Plateau in the northeast of Thailand extending to the north
of the clty of Ubun Ratchatham at about 70 km east of the conﬂuence of the
Mun river with. the Mekong river, the Tha1—Laot1an border. The river system in
‘the basin is ‘composed of the Sebai, Sebok and Tung Lung rivers that flow into
the Mun river. -

The basin is roughly rectangular in shape, extending up to about 110
km from the Mun river and about 80 km in width. The basin falls within Ubon
Ratchathani and Yasothon provinces having a total area of about 8,640 sq.km;
- 8,950 sq.km for the Sebai, 3 730 sq.km for the Sebok and 860 sq.km for the
_Tung Lung '

2—2 Topography and Geology
- 2-2-1. Topog’raphy

o The basm is dehmltated by the Phu Phan range in the north and
northeast, by the branch of the Phu Phan range in the west and by the flood
‘plains of the Mun river in the south. In the north of the basin, the mountains
: _gerlerally ranging in altitude from 200 to 250 m extend northwestward at the
upper Sebok basin a_l;d the upper Tung Lung basin, and its extension line is
bent to the westward or southwestward at the upper Sebai basin. The
peneplanation flat plain ranging in altitude from 100 to 150 m extends in the
southern area of the basin.

~ The Sebai river, the biggest river in the basin, flows toward
‘southwestward in parallel with the Sebok and Tung Lang rivers, and the
tributaries run to the southwestward or southward. The drainage pattern of
_the basin is thus dendritic.

2-2-2. Geblog_y

_ The geology of the basin consists of the Mesozoic sedimentary rocks
“within the Khorat Group, which is widespread in the Khorat Plateau, and the
Quaternary which covers the. Mesozoic. . The Mesozoic is divided info seven
V_formatmns, namely, Nam. Phong formatmn, Phu Kradung formation, Phra
";-than formation, Sao Khua formation, Phu Phan formation, Khok Kruat
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formation and Maha Sarakham formation. However, the Nam Phong
formation, the lowest formation in the Khorat Group, is not formed in. the
basin, '

The basin is divided into two areas in terms of geological structure, One
is the central to southern area where the geological structure is simple and the-
bed trends northwest to west and gently dips southward. And the other is the
northern area characterized by the prevalence of the fold structure. T the
upper Scbai basin, the beds are broadly folded with low dips into northwesﬁ—
trending anticline which plunges southeast and northwest at low angles. In the
upper Sebok basin and the upper Tung Lung basin, the geological structure
consists of the series of west-trending to northwest-trending folds. .

2-3.  Meteorology and Hydrology
2-3-1. Meteorology

The basin has a tropical monsoon climate with a pronounced dry season.
The rainy season extends from May to October. Annual rainfall varies from
about 1,800 mm on the southeastern part to about 1,400 mm on the
northwestern part of basin with an average of 1,600 mm. Monthly average
rainfall is highest in August and lowest in January.

Cyclonic storms originated in the South China Sea and the Pacific
Ocean sometimes enter Thailand mostly during the period September to
November. The storms diminish in intensity as they come across the Indo-
China Peninsula, but bring heavy ramfall to the basin as trop1ca1 storms or
tropical depressions. :

The mean monthly temperature varies from 30°C in. April to 23°C in
December (Ubon Ratchathani), a range of only 7°C. The monthly mean relative
humidity of Ubon Ratchathani for 80 years had an average of 73 percenf with .
the Jowest in March of 62 percent while the highest took place in September, 83
percent. Maximum mean monthly evaporation of 216 mm occurs in March and
the minimum of 129 mm in September, in Ubon Ratchathani, respectively,
Table 2-1 gives meteorological data observed for 30 years from 1956 to 1985 at
Ubon-Ratchathani.

2-3-2, Hydrology

There are 10 water gaging stations in the basin. and tiver diseharge '
data are available a} six stations, of which two stations of M32 (catchment area
of 1,654 sq. km) and M69 (catchment area of 2,132 sq.km) have relatively long
term discharge records-30 years (1954-1983) for M32 and 18 years (1971-1988)



for M69. Aerial rainfall was estimated by Thiessen method based on rainfall
data at 37 rainfall stations in and around the basin, The discharge data at M32
and M69 below summarize the annual runoff coefficients of the rivers;

Long Term Annual Runoff

I 7 _ Annual ‘Annual = Annual Runoff
Gaging Station  Runoff(MCM)  Rainfallmm)  Coefficient(%)
M32;: Sebai River . 753 . 1,627 30
(356~1,319) (1,188~1,845) (18~43)
M69: Sebok River 1,369 1,567 a1
: (497~2,413) (1,048~2,083) (24~60)

The annual maximum floods cceur mostly in August or September. The
maximum floods recorded were 669 cu.m/s (or, 0.40cu.m/sec/sq.km) of the Sebai
river at M32 station in 1978 and 888 cu.m /sec (or, 0.42 cu.m/see/sq.km)of the
Sebok river at M69 in 1979.

2.4, Soilsand Land Use |
2-4-1Soﬂs : y
'(i) " Soil Class:ﬁcatmn

Accerdmg to the data pl ovided by the Department of Land
-Development there are 30 soil series in the basin. These 30 soil series have
been classified into eight great soil groups. Main great soil groups and their
areas are outlined below;

Distribution of Great Soil Groups
Great Soil Group S}gmbol of Soil Series Avea_(ha)

- Low humic gley soils Re, Re-1, Re/on,Ub,
R : Ud, Pn, Re/Pm 264,700
Gray podzolic soils Kt, Ng, 8k _ 245,100
. Gray or red:-yellow podzolic Kt-d, Kt-h, Kt/Pp, o
soils Kt-h/Pp 126,600
. 'Gray—red—yellow podzolic  Bb, BCb, Sc '
. soils 137,600
4 other great soil groups  Tm, Cm, Ac,Pm, Km
co - ‘St, Pp, Wn. Yt, Bt 80,000

Total . ' 854,000




(2) Land Classification

In classification of land regarding the suitability for paddy cropping,
standard values were given to five elements of natural properties; they are, soil
texture, effective depth of soils, slope, drainage and natural fertility. Land in
the basin was classified into four classes; Class 1 (very well), Class 2 (well)
Class 3 (moderately), and Class 4 (poorly). According to this classification,
there is no Class 1 land in the basin, however, about 65 percent of the land ig
evaluated as suitable for paddy cropping as shown below:

Land Clagsification , _
Item Class 1 Class 2 Class 3 Class 4 Total
Area '
(1,000 ha) - 264.7 289.9 299.4 854.0
(%) ; 31 34 35 100

(3) Saline Soils

The data provided by the Department of Land Development (DLD) show
that saline soils are broadly formed in the middle and down stream reaches of
the Sebai basin and the middle reaches of the Sebok basin, totaling 354,700 ha,
or equivalent to 42 percent of the basin, According to the definition by DLD,"
land was classified in terms of salt affected area as follows; land where salt
crystals (NaCl) are formed over more than 50 percent of land surface in the dry
season is classified as Class 1, 10-50 percent as Class 2, 1-10 percent as Class 3,
less than one percent as Class 4. Class b is defined as soils which might be salty.
being underneath the elevated ground with salt bearing rocks, and as soils in
the plain areas which have a possibility of salt crystallization.

Distribution of Saline Soilg

. _-Unit: ha -

Classification Sebai Sebok =~ Tunglung  _ Total
Saline Soils : _ . _ .

-Class 1 130 o - 130

-Class 2 560 - B 560

Class 3 25,790 49,340 i - 75,130

-Class 4,5 137,760 141,120 - 278,880

Sub-total 164,240 190,460 - 854,700

Non Saline Soils 230,760 182,540 86,000 499,300

Total 395,000 378,000 86.000 854,000



24~2 LandUse -

Surveys were, conducted based on the map of current land use (scale 1

' 500 000) prepared by DLDin 1986. Paddy fields currently occupy 64 percent of

the area, and upland fields 13 percent. Thus, the total percentage of cultivated

areasis as high as 77 percent. Thisis attributable to the fact that deforestation
“occurred in parallel with the population increase in the area.

P_resent Land Use in Gross Area :
-Unit: ha-

- __Category Sebai Sebok Tung Lung - Total
Paddy Field 260,400 234,300 52,700 547,400
-Upland . - 64,600 49,900 o - 114,400
ForestLand 62,400 87,100 . 33,200 182,700
Swamp - - 5760 - - 5,700 .
Others 2,000 1,700 100 3,800
Total 395.000 373,000 86,000 854,000

2-5, Ag‘riculﬁlre
2—5 1. Clop Cultwatlon Area

In the basm there is 'farm land of 661,800 ha in gross, of which
according to data of the Department of Agricultural Extensmn (DOAE), net
area of farm land is 374,600 ha. The following table shomng area by cropin the
basin reveals that paddy fields are extremely dominant-88 percent and 94
percent for Yasothon and Ubon Ratchathani provinces, respectively. Among
many kinds of upland crops planted in the basin, kenaf, cassava and
groundnuts as well as vegetables, such as water melon and chili are
predominant.. :

Farm Land in Net Area
- Unit: ha -

_ Pravmce i_’addv Fields .  Upland - FruitTree = Flower Total
Yasothon 3 94,150 9,797 2,337 478 106,762
Ubon Ratchathani - 251,850 13,323 1,967 735 267,875

Total . 346,000 23,120 4304 1,213 374,837

2-5-2, Cropping Pattern

Accordmg to. “Agncultural Extensmn Plan, Crop Year 1987-1991",

there are three croppmg pattems in the low land upland and high land in
Yasothon provmca . _ :



Low land conditions;

Groundnut is planted in the middle of January followmg t‘ne ramy
season paddy cropping.

Water melon or vegetable in the dry season is planted mnnedlately
after harvesting rainy season paddy.

Upland conditions;

Cassava occupies the whole field all the year-round 'star't.ing from
the beginning of the rainy season.

Kenafis planted start;ng in the early rainy seascn and is harvested
in the middle of the rainy season; then, groundnut is planted
immediately,

Kenaf is harvested a little later than the ahove mentioned pattern,
at the end of rainy season, and is followed by water melon,

High land conditions;

Groundnut or vegetable is cultivated starting from the middle of
January following upland paddy cropping in the rainy season.

Groundnut is the crop for the rainy season being _fei-l_owe_d'by:\;véter
melon to be planted by making use of remaining soil moisture.

According to DOAE, Ubon Ratchathani, ci‘cpping lp.;.a..ttérrjxs'in the
province are classified into two: paddy field condition and upland condition,

Paddy field condition;

Chili is cultivated in the dry season with irrigation after the rainy
season paddy is harvested.

Water melon and other vegetable are cropped after the rainy
season paddy cropping. o

Sweet corn, groundnut or soybean are cropped inJ anuzirjr"after the
rainy season paddy cropping. '

Upland condition;

Kenaf in the rainy season is foliowed by water melon

Cassava mono- culture through the year atartmg at the beglnnmg
of the rainy season,
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2-5-3. Yxeid of Major Crops

) Paddy, the dommant crop, is mostly transplanted (97 percent) and
about 58 percent of paddy is of glutinous. The yisld of rainy season paddy in the
basin is 1.9 tonstha for Yasothon province and 1.7 tons/ha for Ubon Ratchthani
province, as compared to the national average of 2.0 tons/ha (2.4 tong/ha for the
North and 2.3 tons/ha for the Central region). Non- glutinous paddy yields
shghtly higher than glutinous paddy. Transplanted paddy yields obviously
higher than broadcasted or others’. Though the area is very limited in two

“provinces, the yields of dry season paddy are much ‘higher than that of rainy
season paddy :

Kenaf’ is abundant and one of the most important crops in the basin.
Two provmces produced about 14 percent of national total production in
1986/87 but yield is as low as 1.09 tons/ha for Yasothon province and 0.95
tons/ha for Ubon Ratchatham province, while the national average yield was
1 A2 tons/ha

The crop product1v1ty in the basm is low due to i) lack of irrigation
facilities, ii) low soil fertility, iii) saline problem soils, iv) low level cf fertlhzer
apphcatlon and v) lack of teohmcai knowledge of farmers.

2-5-4. Farm Management
w -Fai'mers’ Prbblems

The number of v111ages that have problems in daily life and farming
activities were surveyed by DOAE and DLD. Among ten problems, top three
problems confronted by farmers are i) paddy cultivation, ii)dry season cropping
and iii) cooperative activities as given below;

Number of Village with Problem

___Problem . Yasothon Ubon Ratehathani Total

Water Resources . 29 138 167
Paddy Cultivation 49 298 347
Upland Cropping 18 56 74

. Dry Season Cultivation 50 271 321
Chicken Feeding 18 86 104
“Draft Animal 3 21 24
Fel -~ .28 82 108

- Credit System Co 0 ' 1 11
CoqperatweAetwity - 41 258 299

' _Others 80 9 121




(2) Paddy Cropping

Out of the total farm households in the related Amphoes, about 75
percent are self-sufficient with rice,” The survey also shows that only 1.3
percent and 5.4 percent of farm households in the related Amphoes are
employing double croppmg of paddy

Information on paddy croppmg bemg adopted by farmers at present are
available from the regular survey carried out by DOAE in two provinees, for
which about 10 percent of households were selected. Results of survey are
summarized as follows;

Yield: Majority of cultivation is made under rainfed conditions. The
yield of non glutinous rice is slightly higher than that of
glutmous Productivity of Yasothon provmce Iooks hlgher than
that of Ubon Ratchathani province. : : :

Variety: Majority of varieties is non photo sensitive one, Local varieties
are being used only by 3-6 percent of all farm households.

Seeding:  Seeding is mostly practised durlng the permd from mld—May to
mid-July in both provinces, but many farmers in Yasothon
province started seeding in the begxnmng of this penod

Fertilizer: Application of 20 35 kgirai of fertilizer (15:15:15) is recommended
by authorities concerned; however, most farmers are applying less
fertilizer than the recommendation. The number of Amphoes that
apply fertilizer of less than 10 kg/rai amount to 62 percent and 29
percent for Yasothon province and Uhan Ratchatham provmces,
respectively.

Drying: Drying of paddy in fields for three days is most popular,

Winnowing; No winnowing is practised by 20 -25 percent of farmers,

2-6, Irrigation and Drainage
2-6-1. Irrxgable Area

RID has constructed six medlum scale xrngatton p103ects (MSIP) for
irrigation purpose in the basin, with a combined storage capacity of nearly 46
MCM serving 6,347 ha (39,700 rai) of irrigated paddy field as of 1988, There
are 119 small scale irrigation projects (SSIP) constructed by RID and 80 small
water resources development projects by the Accelerated Rural_l)evelopment
Office (ARDO) of MOI and the Department of Land Development (DLD) of
MOAC, with an irrigable area of 9,393 ha (58,722 rai). In addition to the above



existing irrigation projects, two medium scale irrigation projects with proposed
1rr1gable area of 4,320 ha (27,000 rai) are under construction to be completed in
1990

The tetal potential 1r11gable area of paddy field is estimated at 346,000
ha net, while the total irrigable area of the above existing pro;ects amounts to
20, 060 ha or eqmvalent to about snc percent of the cultlvated area.

_ Due to lack of irrigation and storage facilities, agricultural production
in the basin is limited to the rainy season paddy cropping depending on flood
ﬂows or rain. Small quantitles of water are diverted from stream channels with
sunple diversion facilities, or ‘with small portable pumps to supply irrigation
water during critical periods of the rainy season. Dry season irrigation is
hnuted fo small area near the ponds or streams.

Irngatmn practices of the ex1stlng six medium scale projects were
observed from the records during the last 10 years as follows;

N I_)uying’ the 'ra:.iny season all farm land is cropped with paddy;

- During the dry season about 10 percent of farm land is.irr.igated for
upland cropping and only one percent for paddy cropping;

- Main ﬁpland creps are g‘round’nﬁt sweet corn and chili; and

- :'Land use mtenmty varies yearly from 103 to 144 percent,
dependmg on water-availability, with an average of 110 percent, -

2-6-2. Irrigation and Drainage Practice

- The existing storages release water intermittently, as a supplement to
effective rainfall for the rainy season paddy cropping at the request of farmers,
while continuous water release is made during the dry season for upland crop
.cultwatmn The water release rate falls within 0.7 to 1.0 1/s per ha (or 0.11 to
0.16 1/s perrai) dependmg on the kinds of crops and growing stage. From the
experience of the Puitha Utthayan irrigation project, the present irrigation
practlce is summarlzed as below,

. For the 1a1ny season paddy cropping, water is released with 24

~ hours operatlon during land preparation period and critical

+ drought days in the growing stage of paddy at the rate of 6mm/day,
- or equwalent t0 0.7 1/sper ha (or 0.11 llper rai);

| _' - _';Fer the dry season upland cropping, continuous irrigation of 24
 hours per day is practised for five days a week except Saturday and
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Sunday at the rate of 8. 6mm/day, or equwalent, to 1.0 Us per ha {or.
0.16 1/s perrai); and

- Furrow irrigation is practised for upland cropping for eight hours -
per day.

Under the circumstance that irrigation water supply is lacking, farmers
make efforts to hold water at their paddy fields and thus drainage facilities are
not well developed. Excess rainfall on fields flows over the small ridges of the
fields to downstream, causing inundation at low depressions :

In low land located along both banks of the Sebal and Sehok rwers,
paddy fields are often inundated by overflows of the rivers causing damages to
paddy, especially along the downstream of the rivers. Being situated at the
downstream of the Sebok river, Tung Ma Hew area provided nine km long
dikes for protection of paddy fields of 1,260 ha agamst floods from the Sebok
uver

Salty soils are broadly distributed in the middle and downstream
reaches of the Sebai basin and the middle reaches of the Sebok basin, Most land
is used as paddy fields. Soluble salts in the soils are accumulated to surface of
land by capillary rise of water during the period when paddy is not growing.
The main source of soluble salts in the soils may be salt deposits in soil parent
materials and shallow water tables. The economical means of controlling soil
- salinity and its harmful effects is to produce a flow of low-salt water through
the root zone and to maintain a downward flow by drainage systems,

2-7, Water Resources
2-7-1. Surface Water

~ The average annual rainfall over the basin with a watershed area of
8,540 sq.km is estimated at about 1600 mm, of which 580mm of rainfall (or,
4,900 MCM) flows out as river streams. As stated above, there are 207
irrigation projects with a total storage capacity of 135 MCM, which ¢an control
only three percent of annual runoff from the whole basin (refer to Table 2-2).

As a result of Phase I study, the problems relevant to water resources
develoPment in the basm were pointed out as follows,

a) Rainfall fluctuates seasonally and yearly, Supplemental irrigation is
needed even in the rainy season, especially at the initial stage of the
growing periods of paddy. About 70 percent of annual rainfall
concentrate on three months in the rainy season. For effective water
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~ Tesources development seasonal or yearly regulation of river flow is

requn'ed
LY Runoff from the ares is hardly controlled for lrrlgatlon purpose due to
' | 1ack of water resource facﬂltles
e) -Topography of the basm does not allow the constructmn of large secale
- dams and reservoirs. . |
d - 'The forestzland was decredséd by 3.18 million rai .du'ring' 13 years

~periods from 1973 to 1985 in Ubon Ratchathani province and 0.15
million rai during 10 years periods from 1970 to 1985 in Yasothon

' provmce

e) ' The bamn is covered mostly with thin sandy soﬂs of low water holding
' _capacxtles :

H Th_ere _are a _nuiii_bér of small scale reservoirs with such pfo_blems as

sedimentation, slope erosion of dam body, destruction of spillway, ete.

~ Therefore, rehabilitation of those facilities by dredging of ponds,
repairing of facilities and improvement of O&M method shall be
‘required.

g  Asforthe é;_ms'trudf;ian‘ of dam, embankment materials of good quality
especially core materials are limited in quantity due to sandy soil
prevailing in the basin.

2.7.2, Gi”oundwaﬁér |

Shallow wells with a 'depth of less than 10m were constructed at each
village.” Groundwater in the shallow wells is used for domestic purpose.
Shallow groundwater is not available for water resources to be developed
throughout the year because it is dried up in January every year, There are
about 900 of horeholes with a depth of more than 30m, being constructed by
publlc offices. Manual pumps were installed in boreholes for drawing up deep
groundwater deep groundwater is not ‘well utilized in many villages, except
domestic use durmg the dry season, because of the breakdown of the punps and
' the trcuble on water quahty

In terms of hydrogeologxcal study, four kinds of aquifers exist in , the
basm -One kind of which is the unconsolidated aquifer in river terraces and
-active flood plains. The others are the groundwater bearing bed rocks in flat
land, high terraces, hills and cuestas.
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The unconsohdated aquel consists of oldea and younger alluvium,
gravel sand, silt and clay, and is distributed along the Mun river and a few
main tributaries. In the predominant area of aguifer cens:stmg of gravelly and.
sandy deposits, fresh water is obtained from more than 90 percent of boreholes
and the yield ranges from 50 : -200 gallons per minute (approximately 190- 750
1/min) at 100 feet or less of available draw-down (hereafter, figures in regard to
the yield show the yield at 100 feet or less of available draw-down and gallon
per minute is abbreviated as ‘gpm’), and moreover, in the predcmmant area of
aquifers which consist of sandy and clayey deposits, about 80 percent of
boreholes have fresh water and the yield range 1s 10 -50 gpm (approx 40- 190
1/min).

However, at the sandy and clayey aquifer area where rock salt bearing
bed rock exists, almost horeholes have brackish to salty water,

'The upper Khorat aquifer consists of the cretaceous rocks; red,reddish
brown and grayish brown shale, siltstone and sandstone with rock salt, gypsum
and anhydrite, and moreover, the upper Khorat aquifer has the largest
distribution in the study area. In the medium high terraces area of the mound
and depression-type topographical area with the remnances of erosional
surface, 80 percent through 95 percent of boreholes, except in lowland where
drilling may result in salty water, have fresh water with 20 -100 gpm (approx.
75 - 380 1/min) yield range. In the flat land flooded in the rainy season, the
depression within the higher relief areas and salt efflorescent areas on ground
surface, 50 percent through more than 90 percent of boreholes have salty water.

The middle Khorat aquifer consists of the Jurassic rocks;yellowish gray
to grayish pink massive sandstone with conglomerate of Phu Phan Formation
on top, grayish red to olive gray massive thick bedded quartzose sandstone of
Phra Wihan Formation at bottom, dark reddish brown to brownish gray
sandstone, shale and siltstone of Sao Khua Formation in between. In cuestas
and isolated hills, fresh water with the yield range of only 20 gpm (approx. less
than 75 1/min) may be obtained from about 50 percent of boreholes

The lower Khm at aquifer consists of the lower J urass;c rocks dark
brown, grayish brown, and variegated shale, soft slabby micaceous sandstone of
Phu Kradung Formation. In the peneplain-type bopographmal area, almost 100
percent of boreholes has fresh water, Water generally ylelds from the depth at
80-200 feet (approx. 26-60 m) and its yield range is 20 -100 gpm (approx. 75 -
380 1/min); however, groundwater is meager at the deeper zone.
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238" "Socio;Ecahcmi'cfproﬁle
2-8-1, Admm:stratmn and Populatlon

“In terms of admmxstxatwe structmes, the basm is composed of 11
Amphoes in Ubon Ratchathani province and five Amphoes in Yasothon
province (Table 2-3). Historically, Yasothon province was established in 1983
by separatmg several amphoes from former Ubnn Ratchathani province,

Total popu}atmn of the basin was 1 166 thousand in 1980 and grew to
1,293 thousand in 1987 at an average annual growth rate of 1.5 percent. Table
2-4 shows the population of the basin: Populatmn is classified by another
“category of municipality area and rural area, and according to this
classification it is observed that the population density is as high as 255
persons/ sq. km in the municipalities of Ubon Ratchathani and Yasothon and
low in the rural area (96 persons/sq. km), with an average populatlon density of
116 person] sq. km, which may show the centrahzatlon of inhabitants to local
town,

‘The total number of household in the basin is estimated at 200
thousand in 1980 and 212 thousand in 1987. When the average numbers of
household in 1980 (5.8 persons) is compared with 6.1 persons in 1987, it might
be said that the persons per household has a tendency to increase in number. In
the study area about 90 percent of households are engaged in agriculture.

2-8-2. Gross Provincial Product and Income Level

_ The Northeast regmn, camposmg of 17 provmces, has the agriculture-
omented sectoral structure and is classified as a low development area in many
aspects. Two.provinces of Yasothan and Ubon Ratchathani half area of which
covers the basin, are also agmculture-omented The gross provincial product
{GPP) of two provinces is presented to show their sectoral structure in
comparison with that of Whole Kingdom (Table 2-5).

_ ’I‘he share of GPP of the primary sector in two provmces, 20.3 percent in
Ubon Ratchathani province and 21.3 percent in Yasothon provinee, is a little’
higher than the country average of 18.8 percent. The share of the secondary
sector (16.6 percent and 9.2 percent ) is vice versa lower than 28.3 percent of the
- average of the country. GPP of the tertiary sector in two provinces is observed

as comparatwely large and has grown up to 54.5 percent in Ubon Ratchathani

‘province and 62.5 percent in Yagothon province; however it shall be noted that
“most of people in the basin are engaged in agriculture. The above fact may
suggests that the low. productlvxty of agriculture sector at present is
' accompanled wﬂ;h some dlstortmn of market mechanism of this sector.
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The income level of households by Amphoes covering the basin is shown
in Table 2-6 so as to show the difference among Amphoes. The table shows that
52 percent of households have annual income of less than Baht 6,000,
According to the repart, there are four categories of cIass:.fymg householdv. by '
their income prepared by NESDB in 1987 levels: namely, the poor (below. Baht
9,000), the margmal ( Baht 9,000 -13,200), the better off { Baht 13,200 -19,800)
and the wealthy (over Baht 19,800). - And 48 percent of households in the
Northeast region are classified as poor. According to the report of NESDB
regarding poverty density, 12 Amphoes among 16 Amphoes in the basin were
classified as sreas with high density of poverty line (Table 2-7).

2-8-3. Present Level of Social Development

The poverty eradication policy estabhshed in the Flfth Natxonal Plan
has been replaced in the Sixth National Plan by the method of ﬁndmg adequate
measures for such village as have problems on living conditions, As for income
level indication there has been problems on credibility according to NESDB
The development level has been surveyed on a village basis by the Community
Development Department (CDD), MOI and the National Statisties Office (NSO)
by using six indicators. Basing on the results of the above survey, the number
of villages in two provinces which are ranked as Level 1 (lower than natlonal
average) are given below;

Some Indications of Development Level

Yasothon ‘ Ubon Ratchathani -

Indicator Nos. of Village (%) Nos, of Village (%)
Electrification 202 @0 796 (3%
Professional Training 279 (41 1,310 (55}
Wage Rate 655 @8 2,279 (95)
Rice Cultivation 587 (86) 2,039 (85)
Dry Season Farming 513 T 1,812 (716}
Domestic Water 528 N 1,936 o (81)

Note: Total number of villages is 679 for Yasothon province and 2,393 for Ubon Ratchatham
provinee.

The Government of Thailand has undertaken the task of rural
development mainly by several governmental organizations such as RID for _
irrigation, ARDO for urgent project, the Department of Public Works (DPW) for
small water supply, CDD for small rural prOJects, and the Department of
Fisheries (DOF) for inland fisheries, ete., even though each provincial office has
also formed its own development plan. In the implementation stage, the above-
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mentloned agencies are in charge of executing project and some projects such as
small scale 1rr1gat10n projects are turned over to farmers’ self-management
during the operation and maintenance stage. As for planning of rural
development, NESDB is responsible for formulating plans based on the surveys
to be conducted mainly by the National Statistics Office (NSO) and CDD.

As for the road-and transportation, the main network of national and

provincial -road and transportation are comparatively well developed.

However, the farm to market roads as well as village roads in the remote ar eas,
except those connected to RID's project sites, are poor.

In parallel with the shortage of irrigation, many villages have suffered
~ from inadequate water supply for drinking and daily use both in quality and
quantity.

- Rural electrification is relatively advanced to a certain level even
though there remain some villages without electricity. The electrification ratio -
is 63 percent in Ubon Ratchathani province and 61 percent in Yasothon
province., The Provincial Electricity Authority (PEA) continues its efforts to
electrify the rural areas in the basin and, in future as the demand increases,
PEA will plan to take necessary measures to cope with the development level.

In the b'as:n as well as the two provinces, farmers associations have not
been active (Table 2-8). Therefore the present farmer’s association in two
province should be encouraged to take certain adequate measures such as
installation of irrigation system to a large extent. The basin has several
constraints besides the physical conditions for agricultural development,
among which, the financial constraint for the farmer has been considered as
one of the major problems. In this field, credits extended by the Bank of
Agriculture and Agricultural Cooperatives (BAAC) have contributed in the
past years. In accordance with the increase of agricultural production, the
amount and extent of credits might also be increased in future.
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TABLE 2-2. SUMMAR? OF EXISTING WATYER RESOURCES DEVELOPMENT PROJECT

2-17-

Item Sebai ‘Sebok Tung Lung Total
Watershed Area (5q.km) 3,950 3,730 860 8,540
‘Annual Rainfall (mﬁ) 11,482 1,694 1,691 1,596
Annual Runoff (mm) 413 716 737 - 578
o (MCM) 1,631 2,671 634 4,936
Paddy Field . (ha) 178,800 149,600 17,600 346,000
Exisging Projects
(_l) MSIP
- Nos. of Projects _ 5 3 - 8
- Storage o (MeM) 65.45 24,94 - 90.39
= Irrigable Area (ha) 7,667 3,000 - 10,667
(2) ssIpP
- Nos. of Projects 76 37 6 119
- Storage (MCH) 23.958 12.10 2.54 38,22
- Irrigable Area (ha) 3,326 2,037 192 5,555
(3) SSWR
- Nos. of Projects 41 38 i g0
- Storage (MCM) 4.88 1.61 0.06 6.55
- = Irrigable Area (ha) 2,287 1,263 288 3,838
{(4) Total
-~ Nos. of Projecfs 122 78 % 7 207
- Storage (MCM) 93.91 38.65 2.60 135.16
- Irrigable Area (ha) 13,280 6,300 480 20,060
Notes: MSIP : Medium scale irrigation projéct by RID
" 8§SIP : Small scale irrigation project by RID
SSWR : Small scale water resquries project by ARD and DLD
% ;. Tung Ma Hew pump project (1,260 ha) is not included.



TABLE 2-3. . ADMINISTRATIVE STRUCTURE

Total Area Administration )
3 (sq.km) Tambon Muban Nos. of. Houses
{Village)
Yasothon Province
1. Muang Yasothon 454,00 15 145 - 18,029
2. Kham Khuan Khaeo 638.05 12 90 9,716
3. Kut Chum : 492,00 9 96 8,084
4. Loeng Nok Tha 1,234,961 13 132 15,044
5. Pa Tiu 217.00 5 43 4,808
Sub-total 3,035.96 54 506 55,681
Ubon Ratchathani Province

1. Muang Ubon Ratchathani 939.38 16 172 38,736
2. Amnat Charoen 815.58 17 224 21,430
3. Senangkhankhom 546.00 5 50 5,772
4, Yua Taphan 425,00 8 75 6,641
5. Kuang Nai 782 .82 17 152 13,543
6. Kutkhoa Pun 330.00 5 58 4,573
7. Muang Samsip 927.54 12 ‘134 - 10,371
8. Phana 498 .00 6 78 6,297
9, King A. Tan Sum 169.00 6 55 . 3,681
10. Si Muang Mai 1,300.00 10 102 ' . 7,026
11. Trakan Phutphon 1,366.45 18 194 11,579
Sub-total 8,099.77 120 1,294 129,649
Total 11,135.73 174 1,800 | 185,330

Source: Provincial offices of Yasothon and Ubon Ratchathani
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TABLE 2-7. DENSITY INDEX OF POVERTY LINE

Province, Amphoe Density Index
Yasothon Province
1. Muang ' 0.889
2. Kham Khuan Khaeo 1.248
3. Kut Cham 0.774
4. Loeng Nok Tha 0.963
5. PaTiu - 1.119

Ubon Ratchathani Province

1. Muang 1.091
2. Amnat Charoen 1,130
3. Senangkhanikhom 1.241
4. Hua Taphan 1.195
5. Khuang Nai 0.948
6. Kutkhoa Pun 1.270
7. Muang Samsip 1.053
8. Phana 1.134
9. King Amphoe Tan Sum 1.087
10, Si Muang Mai 1,164
11. Trakan Phutphon _ - 1160 |

Source : NESDB ' .
Remarks: Medium density of poverty line
High density of poverty line

Low density of poverty line
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TABLE 2-8. AGRICULTURAIL AND OTHER COOPERATIVES

{1} Ubon Ratchathani Province

- Developed  Under Déveloped" Young

'Aﬁ 3 ' " Tarmers Group Farmers. Group Farmers Group
phoe FoIHETE, SIOUR
3 R Nos. Member 'Nos. Member Nos. Member
1. Muang Ubon Ratchathani 5 897 7 933 7 166
2. Amnat  Charoen 6 1,389 4 299 8 268
3. Senangkhdanikhom
4, Hua Tapan 1 © 140 3 334 5 136
- 5. Khuang Nai' - 12 2,136 1 148 8 105
6. Kukhoa. Pun: _ ' .
7. Muang Samsip : 6 862 3 483 13 2438
8. Phana : 1 79 5 569 - 4 67
8. King 'A. Tan Sum 2 261 4 91
10, Si Muang Mai 7 671 2 49
‘11. Trakan Phutphon . 7 862 5 112
Sub-total 31 5,503 39 4,560 59 1,303
Other 10 Amphoes 12 2,622 42 5,886 85 2,005
_Total 43 7,925 81 10,446 144 3,308

Source: Office of Agricultural Exteunsion, Ubon Ratchathani

(2) Yasothon Province

Value of

Kind of Cooperative Nos . Member Holding Shares

1. Ag:icultﬁral Cooperatives

~ General agri. cooperatives 10 7,010 10,791,150

- Swing agri. Cooperatives 1 420 110,900

- Federal Cooperatives 1 9 848,800

~ Sub—total 12 7,439 11,750,850

2. Saving Cooperatives 5 5,273 54,454,929

" 3. Shop Cooperatives 4 1,194 239,500
4. Service Cooperatives 1 75 176,800

Sub—total 10 6,542 54,871,229

Crand Total . - 22 13,981 66,622,079

Sources Report of Pfovinciai Office of Yasothon
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-~ CHAPTER III.  BASIN DEVELOPMENT STUDY

8-1. Objective of Deifeiopment

_ The Sebai-Sebok basin in the Northeast of Thailand has long been an
econommally depressed area w1th high level of poverty, low agricultural
productivity and an tneven income dlstrlbufuon About 90 percent of
households are engaged in farmmg and about 20 percent of its gross domestic
productmn is generated by agriculture. The yield of rice, major crop in the
basin, is low as compared to other regions in Thailand due to lack of technology
and natural resources. |

 More than 90 percent of annual ramfall is concentrated in the rainy
season from May to October. Durmg the dry season, water is not available for
agrxculture purposes, Soils in the basin are characterized by sandy textur e,
thin top Iayer and comparatwely low fertility.-

' Agrlculture in tne basin is not well advanced. As all existing
1rr1gat10n projects covering about six percent of the existing paddy fields are
- based on the small or medium scale water sources, there is little dry season
'croppmg, thus resultmg in low Iand use mtensxty

In lme with the deVelopment ohjectives for the Sixth National Plan
the development of the basin aims to increase farm income through water
resource development for agriculture with control of distribution to farmland
and intensive backup frem agricultural extension services.

3-2.  Land Resources Development

In the current land use, the farmland ratio is extremely high, reaching

77 percent while the forest land ratio is as low as 22 percent. From the

viewpoint of the land classxficatlon, the area suitable for paddy cropping is

‘estimated at 65 percent of the basin, which suggest that almost all potential

“areas have already been developed and no more area left for new development.

 Under these circumstances, the target of land resources development in the

‘basin is to improve the productivity of the existing farmlands. To achieve this

- target, soil management and countermeasures against salt damage to crops
:would be requlred

In order to increase the fertlhty of smls prevailing in the area, which
-are of sandy texture and poor in maintaining fertility, repeated partial
~ fertilization with nitrogenous and phosphatic fertilizers will be particularly
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