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Table 2.14 Erosion Hazard Soils of the Study Area (Area in Rai)

Erosion Hazard Soil Associations

Province Erosion Hazard Soils
Area in Rai % Area in Rai % -
Nakhon Nayok 71,422 530 0 0.00
Prachin Buri 1,304,507 1793 - 76,913 1.06
Nakhon Ratchasima 3,255,760 25.14 1,505,753 1162
Buri Ram 1,221,674 19.40 2,199,315 34.90
Surin 1,450,352 26.30 738,716 13.42
[si sa Ket 1,038,040 18.70 345,164 6.23
Ubon Ratchathani 4,242,556 36.26 1,382,627 11.82
Yasothon 787,586 30.75 359,398 14.03
Mukdahan 1,490,193 57.30 50,870 1.96
Study Area 14,862,180 26.64 6.658.756 11.94

Source: GIS Database of JICA Study Team

Table 2.16  Areas Affected by Soil Erosion in Thailand
Category Soil Loss Area Land Use
{ton/raifyear) {million rai)
Very Slight 0.01-1.00 119 forest, paddy
Slight 1.01-5.00 90 forest, rubber, orchards, paddy
Moderate 5.01-20.00 26 rubber, orchards, field crops, forest + field crops
Severe 20.01-100.00 43 rubber, orchards, field crops, forest + field crops,
shifting cultivation
Very severe 160.01-966.65 39 field crops, forest + shifting cultivation
Others 4 coastal area, mangrove forest, shrimp farins etc.
Total 321

Source : Thailand Natural Resources Profile, TDRI, 1987
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Table 2.17 Surface Water Resources Classification and Standards

Parameter Units Max. Allowance by Class
i 2 3 4 5
1 Temperature C n' n' n' n' -
2 pH value - n 5-9 5-9 5-9 -
3 Dissolved oxygen mg/l n 6 4 2 -
4  BOD {5 days, 20°C) mg/l - 1.5 2.0 4.0 -
5  Colifirm Bacteria
- Total Coliform MPN/1C0 - 5,000 20,000 - -
ml ¢
= - Fecal Coliform - 1,000 4,000 - -
6 NO3-N mg/l L1 B 50 —-eeee- -
7 NH3-N oo n - 0.5 e -
8 Fhenols " SR TREREES 0.005 e -
9 Cu " n - L1 -
10 Ni " 1 0.1 —-memeee -
11 Mn " N emmmaeeae 1.0 cmemeees -
12 Zn " T B | -
13 Cd " n 0.005*  0.05%%  —ooeee- -
14 Cr (Hexavalent) " n - --e-meee- 0.05 -smeeme- -
15 Pb " 0 weeee—ee 0.05 —meeeees -
16 Hg (total) " n o -eeeeeee- 0.002 oo -
17 As " n - 0.01 e -
18 CN “ N eeeemeans 0.005  --eomeee- -
19 Radioactivity ' .
- Gross Becquerelfl 1 L B -
- Gross B u : S 1.0 ——eem- -
20 Pesticides (Total) mg/l N mmemmeua 0.05 commeamen -
- DDbT ugl N ——meeeee- 1.0 e -
-« BHC " 4 B 0.02 -l -
- Dieldrin 1R 0.1 e -
- Aldrin 1 L e -
- Heptachior & n - - 0.1 e -
Heptachlor epoxide
- FEndrin " n - -=--—--- none  -~------- -
Note: n = Natural
n' = Natural but changing not more than 3°C .
* = When water hardness is not more than 100 mgfl as Ca CO3
** = When water hardness is more than 100 mg/i as Ca CO3
P O S

T-18

Water Quality Classification in the following page.



Table 2.17 Surface Water Resources Classification and Standards (continued)

Water Quality Classification

Classifications Condition and Benefical Usages
Class t Extra clean fresh surface water resources
useful for:
(1) conservation, not necessary to pass
through water treatment processes;
require only ordinary process for
pathogenic desiruction.
(2) ecosystem conservation where basic living organisms
can breed naturally.
Class 2 Very clean fresh surface water resources
useful for
(1) consumption which requires only ordinary water
treatment process before use
(2) aquatic organism conservation
(3) fishery development
(4) recreation
Class 3 Medium clean fresh surface water resources
useful for:
(1) consumption but has to pass through an ordinary
treatment process before use
(2) agricuiture
Class 4 Fairly clean fresh surface water resources
useful for:
(1) consumption but require special water treatment
process before use
(2} industry
(3) other activities
Class 5 The resources which are not classified in class 1-4 and

useful for:

(1) navigation

Source: Laws and Standards on Pollution Control in Thailand, ONEB, July 1989
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Table 2.19

Location of Water Quality Sampling Stations along Mun River
(NEB; 19921-92 Water Quality Monitoring)

Station Location

No.
1 Khong Chiam, Ubon Ratchathant
2 Phibun Mungsaharn, Ubon Ratchathani
3 Muang, Ubon Ratchathani
4 Intersection Chi-Mun; Warin Chamrap, Ubon Ratchatham
5 Kantrarom, Si Sa Ket
6 Muang, Si Sa Ket
7 Rasislai, 51 Sa Ket
8 Tatoom, Surin
9 Satuk, Surin

10 Koomuang, Buri Ram

11 Chumphuang, Nakhon Ratchathani

12 Pimai, Nakhon Ratchathani

13 Muang, Nakhon Ratchathani

14 Kamtalaysor, Nakhon Ratchathani

15 Sikhieu, Nakhon Ratchathani

Source;: National Environment Board

Table 2.20 Location of Water Quality Sampling Stations along Chi River

(NEB; 1991-92 Water Quality Monitoring)

Station Location
No.
1 Ban Nonyan - Nong Sang, Kueng Nai, Ubon Ratchathani
2 Behind Wat Ban Kaeng, Kueng Nai, Ubon Ratchathani
3 Mahachanachai, Yasothon
4 Muang, Yasothon
5 Selaphum, Roi Et
6 Ban Tatoogna, Muang, Mahasalakarm
7 Wat Ban Din Dum, Muang, Mahasalakarm
8 Kosumpisai, Mahasalakarm
9 Ban Thapra, Muang, Khon Kaen
10 Munjakeeree, Khon Kaen
11 King Amphur, Kaeng Sanamnang, Nakhon Ratchasima
12 Amphur Ban Kwao, Chaiyaphum

Source: National Environment Board
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Tahble 2.22  Areas Subjects to Flooding in 1978 and 1980

(Unit : square kilometer)

Province & Amphoe ‘Fotal Area Flooded Area
1978 1980

Yasothon

1. Muang 454 B 27

2. Kham Khuan Kaeo 638 18

3. Maha Chana Chai 455 189

4. Kho Wang _ 150 150

Subtotat 1,697 474 27

Si Sa Ket

1. Yang Chum 660 18

2. Khan Thata Rom 1,001 261

Subtotal 1,661 219

Ubon Ratchathani

1, Khuang Nai 783 233

2, Muang 939 14

Subtotal 1,722 247

Source :  Chi Basin Walter Use Study Flood Studies, Report, RID, 1988

Table 2.23 Number of Holdings Reporting the Use of Fertilizers in the North-Eastern Region

- Number of Holdings
Type of Fertilizers 1978 1978 1988
nos. % 10S. Yo n0s, %
1. Total No.of Holdings 166,172 100.00 1,899,365 10006 2,179,562 100.04)
2. Holdings that do 589,517 35.50 513,114 27.00 306,938 14.10
not Use Fertilizers
3. Holdings that Use 1,070,655 64.50 1,386,251 73.00 1,872,624 85.90
fertilizers : )
a) Only Inorganic 312,837 18.80 339,868 17.90 521,374 23.90
Festilizers
b) Only Organic 233,799 14.10 225,527 11.90 153,688 7.10
Fertilizers )
¢) Both Types of 524,019 31.60 820,856 4320 1,197,562 54.90
Fertilizers

Source : Intercensal Survey of National Statistics Office, 1988
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Table 2.27 Biochemical Oxygen Demand (BOD) Lead to Major Rivers in Thailand, 1986

70% Cost of

River Name DO ofRiver ; $id. DO § Noof Flow . BOD Load Treatment
Factories | 1,000 cu.m. . Treatment b/ | Residual BOD
(mg/ly (mg/h) af (Per Year) (Tons/YT) (Mill'ion b.) (Tons/YT)
Bang Pakong 4 - 135 13,997 86,761 60.73 26,028
Chao Phraya 0.3 2 351 53,224 81,426 57.00 24,428
East Coast Gulf - - 123 16,345 80,427 56.30 24,128
Mun 3 - 84 7,350 75,867 53.11 22,760
Thachin <2 2 376 166,757 56,033 39.22 16,810
Mae Klong >4 - 22 47,741 48,910 34.24 14,673
Ping - - 17 125,087 30,254 21.18 9,076
Nan - - 19 101,866 21,819 15.27 6,546
Chi - - 82 18,015 19,106 13.37 - 5,732
Klong - - 55 1,532 7,091 4.96 2,127
Prachin Buri - - 27 281 . 4,618 3.28 1,385
Wang - - 13 1,517 3,719 3.60 1,110
Yom - -5 102 296 0.21 89
Kok - 2 13 55 0.04 16
Total 1,311 553,832 516,382 362.51 154,908
Note : af This amount of load covers only factories under monitoring scheme of the Depariment of Indusirial Works.

* b/ Assuming cost of treatment = 1000 baht ton
Sourve : Departiment of Industrial Works, Office of the National Environment Board, 1986
Department of Health, 1986

Table 2.28 Number of Top Five Hazardous-Waste Producing Industries in Provinces of Study

Area in 1989

Province Type of Industry

Basic Fabricated | Transport | Electrical Chemical Total

Metal Products | Products | Machinery Products
Nakhon Nayok 0 5 21 I} 2 29
Prachin Buri 0 9 a5 4 4 52
Nakhon Ratchasima * 2 54 180 8 5 249
Buri Ram 0 7 24 G 0 31
Surin i 14 45 0 0 60
Si Sa Ket 0 0 2 0 1 3
Ubon Ratchathani
Yascthon 0 4 11 0 ¢ i5
Mukdahan 0 2 23 0 0 25

*  Nakhon Ratchasima ranks 5th among provinces in the couniry generating hazardous wastes.
Hazardous waste generating potential ranging system and grouping of industries based on hazardous

Note ;

nature of waste specified in the "Source™,
Source ; "The Greening of Thai Industry : Producing More and Polluting Less", TDRI 1990 Year End Conference.
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Table 3.1 Soil Types and Recommended Land Use (1/3)
‘Type
of General Description of Sails Recommended Land Use Major Managemcent Required
Soil ' '
AREAS WITH SOILS SUTTED FOR UPLAND CROPS IN LOW RAINFALL ZONE

1. Deep nearly level to gently Permanent agricultoral land: very  Need ordinary management
sloping, moderately well to well  suitable for 4 variety of upland practices to maintain soil feriility
drained, medium to fine textured  crops, vegetables and fruit trees;  and structure : irdigation is
soils with moderate fertility. suggesied crops and maize, required for continuous

sorghum, cotton, tobacco, beans,  cultivation of various upiand
nuts, sugar cane and castor bean.  crops.

2. Deep gently sloping, moderately  Permanent agricultural land Need proper cultivation and
well to well drained, fine textured  generally suitable for upland suitable fertilizer application:
soil with moderate to high crops and fruit trees but choice of  application of trace element may
fertility and consisting mainly of crops may be limited due to be required for some crops such as
montmorillonite clay. unfavorable surface texture (very  beans

sticky clay); suggested crops are
corn, cotton, sorghum and beans,

3. Deep gently sloping to strongly  Permanent agricultural land; Require proper fertilizer
sloping well to moderately well  suitable for large variety of application and conservation
drained, fine textured soils with upland crops and fruit trees,; practices such as contour tillage
low or moderately low fertility.  suggested crops are com, planting and terracing; (drought

sorghum, cotton, castor bean, may occur during period of little
sugar cane and beans, rainfall in the rainfed area).

4. Deep gently sloping to strongly ~ Permanent agricuttural land; In addition to proper fertilization
sloping, well to moderately well  generally suitable for upland and good management measures

- drained, medium to coarse crops and fruit trees bat choice of  to maintain soil fertility and
texiured soils with low feriility,  crops may be limited; suggested  struclure, one or more special
crops are kenaf, beans, nuts, conservation practices such as
cassava, water melon, sugar cane  contour tillage planting and
and pineapple. terracing are required; (drought
commonly occurs during periods
of little rainfall in growing
season of rainfed area).

5. Shallow to moderately deep, Suitable for growing cultivate Need ordinary management
genily sloping to moderately crops but choice of crops may be  including fertilizer application to
sloping, well to moderately well  limited; suggested crops aie maintain soil fertility and
drained fine of medium textured maize, sorghum, cotton and structure; proper conservation
soils with moderate fertility and ~ beans, practices are required on
high organic matter content in the moderately sloping soils.
surface. :

AREAS WITH SQILS SUITED FOR PADDY (WET LAND) RICE
6. Dieep, level, poosly drained clayey Best suited for wet land rice in the  Ordinary fextilizer application and
low to moderately to low fertility rainy season; with irrigation irrigation to maintain
multiple crops of rice, vegetables  productivity, irrigation suitable
or other upland crops can be variety of rice.
EIOWN.
7. Deep, level, poorly drained clayey Well suited for wet-land rice in Proper fertilizer application

low to moderately 10 low fertility

the rainy seasoni with irrigation
multiple crops of rice vegetables
or other upland crops can be
grown,

irrigation and improved variety of
rice.
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Table 3.1 Soil Types and Reconimended Land Use (2/3)
Type : . .
of General Description of Soils Recommended Land Use Major Management Required
Soil .

8, Shallow to moderately deep. Can be used for grbwing wet-land Require internsi've work and high
level, poorly drained, gravelly rice in the rainy season under investment to cultivated land,
soils that include areas with suitable management. proper fertilizer application is
lateritic outcrops. NECESSary.

9. Deep level poorly_drained, Wet-land rice under proper Proper fertilizer application
extremely acid clayey soils management is svggested. especially N and P with lime,

irrigation, improved variety of
_tice,

10.  Deep,level to nearly level, poor =Wel:1 sited for wet land rice in ~ Suitable fertilizer application;
drainage, medium textured or the rainy season; with irrigation  irrigation improved variety of rice
loamy seil with lJow to moderate  multiple crops of rice, vegetables  (drought may occur during period
fertility. . or other upland crops can be of littie rainfall in the rainfed .

' grown. area).

11. Deep level to nearly level, poorly  Generally suited for wet-land rice Adéquate irrigation system to
drained, medium textured or ~in the rainy season but may be supply enough water in the
loamy soils of high salt content. - risky due to high concentration of growing season; proper fertilizer

slatin soil during period of application.
insufficient water supply.
AREAS WITH SOILS SUTTED FOR TREE CROPS IN HIGH RA]NFAI_.L ZONE

12. Deep, gently sloping to strongly  Best suited for various kinds of - Fertilizer application to maintain
sloping moderately well to well it irees {durian, rambutan, soils fertility; erosion control on
drained, fine textured or clayey langsat, orange, mangosteen etc.)  sloping soils such as cover crops,
soils with low to moderately low  beverage crops {coffee) industrial  terracing contour cropping, etc.
fertility and of the humid zone, oil crops (oit palm coconut) and

rubber

3. Deep, to moderately deep gently ~ Well suited for many kinds of Proper fertilizer application; use
sloping to strongly sloping, fruit trees, beverage crops, of erosion control praciices such
moderately well 1o weil drained industrial oil crops and rubber. as cover ¢rops, terracing contour
soils with low fertility and of : cropping, etc.
humid zone.

AREAS WITH SOILS GENERALLY UNSUITED FOR CULTIVATED CROPS

14, Shatlow 10 very shallow, Generally not suited for cultivated  Special conservation practices are
moderately sloping to steep, well  crops with ordinary management  required on sloping soils;
to moderately well drainage practices; best snited for pasture  fertilizer application and proper
gravelly soils including areas and woodland. cultivation practices are required.
with laterite or bedrock near the
surface.

15. Shallow, gently sloping to steep, Generally suited for rubber and Proper fertilizer application, well

moderaiely well 1o well drained;
gravelly soils of the humid zone
including areas with bedrock,

laterite or stone near the surface.

pasture best suited for woodland.

prepared growing pit; use of
erosion control practices such as
cover crops, lerracing, contour
cropping eic. '
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Table 3.1 Soil Types and Recommended Land Use (3/3)
Type , _
of General Description of Soils Recormimended Land Use Major Management Required
Soil
16. EMuddy soils on tidal flat Mot suited for any commercial Extensive improvement if being

17,

18.

19, -

20,

prolenged deep flooding, regular
flooding by sea water.,

Peat and muck soils, prolonged
deep flooding,

Deep, gently sioping, excessively
drained sandy soils on beach or
sandy terrace.

Deep, gently sloping, excessively
drained sandy soils with spodic
horizon that occurs within 100
cm. from the soils surface;
usnally forming on beach ridges
or sand bars.

Shallow to deep, well to
excessively drained, rolling to
very steep soils of the hills and
mountains.

crops, better maintained for
woodland (mangrove) production
or construaction of shrimp and fish
ponds in local areas.

MNot snited for any crops;
although reclamation has been
made, choice of crops in limited.

Not suited for cultivated crops
except for pasture; but where
water supply is adequate, water
melon and other vegetables can be
produced; on beach area coconut
is well adapted.

Generally not suited for any crops
due to limitation caused by spodic
horizon except for pasture, but
water melon, pine apple and
cashew nut may be grown if
adequate water supply is
available.

Mot suited for any commercial
crops, suited for woodland or
establishment of watershed
protective vegetation.

converted into cultivated land.

Reclamation entails costly inputs
espectally for drainage control and
fertilizer application,

Proper fertilizer application;
irrigation or water conservation,

Proper fertilizer application; water
conservation is required if
attempts to grow crops are made.

Not recommended to convert into
cultivated tand because it required
very high input which will have
impact on the ¢nvironment.

Source: Legend - Regional Land Use Potential Maps of DLD
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Table 4.3 Characterization of Major Urban Center and Clustering (1/2)

Major Urban Centers

and beautification of the city,
tourism areas and their access
roads ' '

Nakhon Ratchasima Regional center with multiple Pak Chong, Sikhiu,
functions; location of labour- Sung Noen,
intensive, footloose industry; Chok Chai,
secondary tourism center, Pak Thong Chai
priority includes urban infra- (Bua Yai)
structure to serve industries, Phimai
urban land use plan and water
résources development/management

Ubon Ratchathani Sub-regional center with muitiple Warin Chamrap,
functions; future location of Det Udom,
teleport; development of its Phibun Mangsahan
hinterlands is the key

SiSaKet Secondary agro-industrial center Kantralak
complementing Ubon Ratchathani
specialized in livestock .

Surin Community urban growth center; Prasat
center of handicrafts and rural
industries; priority includes the
link with the ESB and water
resources developmemnt for
diversified agriculture

Buri Ram Community urban growth center; Prakhon Chai,
future tourism center; priority Nang Rong,
includes better water management

Satuk
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Table 4.3 Characterization of Major Urban Center and Clustering (2/2)

Major Urban Centers

Prachin Buri Commurity urban growth cehter; Kabin Buri
alternative site for industries to be .
relocated from the BMA; center
for fruits and vegefable processing;
priotity includes flood control and
increased water supply '

Nakhon Nayok Controlled urban grthh center,
future science and technology center;
priority includes flood control,”
enhancement of urban functions

and effective land use control

Aranyaprathet Controlled urban growth center; Sa Kaeo
center for border trade and base o
for Inddéhiﬁartouri_sm; priority
includes urban infrastructure and
water supply

Mukdahan Border trade center; future con- Amnat Charoen
nection to Laos and Vietnam
through a new bridge over the
Mekong; priority includes
improvesnent of transport
infrastructure

Yasothon Secondary trade center locaied
an the crossroads; aquaculture
center; priority includes the
improvement of road tinks with
its hinterland
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Three Salitnity Areas in the
Mun River Drainage
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Source: National Ervironment Board
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APPENDIX A

Profiles of Proposed Projects for Achieving Targeted Development

Project Code No., LE-1
Project Title: Problem Soil Management and Soil Erosion Prevention
Location: All provinces of lower north east and upper east Thailand
Study Area
Executing Agency: Land Development Department (LDD) in the Ministry of
Agriculture and Cooperatives
Objectives: To formulate plans for management of problem soils and

minimization of soil erosion in the study area leading to
sustainable productive use of land.

Project Description:

The project will consist of the following tasks to be carried out in parallel with one
another.

1.

To prepare a comprehensive inventory of problem soils and erosion hazard soils
using a Geographic Information System (GIS).

Do a comprehensive review of earlier studies, carry out additional surveys and
establish pilot projects covering all types of problem soils and soil erosion
problems in different land use categories. Study to determine problems
associated with various kinds of problem soils and soil erosion losses would be
done in order to determine suitable land use alternatives well suited to local
conditions. Studies to determine ways and means of reclaiming and
rehabilitating areas exhausted by various kinds of problem soils will be done.
Soil erosion losses would be determined in various kinds of land use by field
surveys and fests.

Elaborate means of transmitting the technology for improved problem soil
management and minimization of soil erosion losses. The importance of local
communities and NGOs, as well as benefits derived by free dessimination of
ideas between all groups involved would be considered.

Formulation of guidelines for future policy making in problem soil and soil
erosion rescarch, development, and management for the Study Area.

Preject Duration: Three years

Cost: Undetermined

Timing: .Urgent, Scventh Plan
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Priority: High

Comments:

L.

The present study used a GIS to map and determine existing land use in major

problem soil types (acid sulphate, saline, sandy and skeletal), and erosion

hazard soil types in the study area. The analysis was at the regional level and

groupings of problem soil groups and erosion hazard soils were simplified.

Nevertheless, they are an excellent basis to- commence more detailed mapping -
and analysis using a GIS. This would then facilitate tasks 2, 3, and 4 listed under

project description above.

The mapping component ﬁéing 2 GIS in this project could become a sub-project

under the Land Information System Development Project,



Project Code No., LE-2

Project Title: Fragramt wood afforestation program
Location: Reforestation areas in the provinces Buriram, Surin, Si Sa
Ket, Ubon Ratchathani, Yasothon and Mukdahan
Executing Agency: Royal Forestry Department in cooperation with NGO
' groups
Objectives: Formulate an attractive agro-forestry and agro-industrial

alternative in line with national and regional goals of
economic forestry development and economic
development

Project Description:

1. Study to determine tree species suited to water and soil conditions of the Study

area.

2. Do a feasibility study to examine international market prospects of fragrant

wood.,

3. Identify areas for pilot implementation.

4. Formulate a comprehensive implementation program with active local

participation and involvement of NGOs.

Project Duration: 1 year for the Feasibility study. Pilot scale implemen-
tation and monitoring in a phased manner over several
years.

Project cost: Undetermined

Timing and priority: Urgent, within Seventh Plan Period

Comments:

1.

Mahy species of fragrant woods exist which:

(a) are suitable to soil and water conditions of North East Thailand.

(b)  can earn economic profits in the international market. Huge demand
exist for fragrant woods in East and South Asian countries, Middle
East countries, and European countries for various purposes.

The study would lead to determination of an alternative agro-forestry crop help
in economic upliftment of local communities by offering them a good income
earning opportunity, and help in meefing national economic forest targets as
well as regional economic development targets.

Involvement of local communities and NGOs is vital right from project
inception. A participatory approach needs to be adopted. Benefits must trickle
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down to the local population living in the reforestation sites. The local
communities become the principal participants and undertakers of the project,
with help, guidance and assistance, both technical and financial, from

governmental and non-governmental agencies.

This project could be a sub-project of the economic reforéstation project. -



Project Code No,, LE-3

Project Title: Development of a Regional Environmental Monitoring

System and Linking it with a Geographic Information
System (GIS)

Location: All provinces

Executing Agency: Office of National Environmental Board (ONEB) in
cooperation with NESDB, RFD and LDD

Objectives: |

1. To establish a regional Environmental Monitoring and Evaluation Database

System (EMEDS) for the LNE-UE region. The EMEDS would provide a
common basis for carrying out EIAs of individual projects. It would enable
storage, manipulation, archiving, processing and presentation of environmental
and socio-economic data by computer techniques.

To link the EMEDS with a GIS to enable detailed environmental assessment and
analysis on a geographic basis.

To implement the EMEDS and GIS developed in one of the provinces - say
Nakhon Ratchasima. '

Project Description:

The project will involve the following tasks that will be carried out in parallel with
one another: :

Y

@
3)
4

&)
©)

Review of existing data and study reports. This will lead to identification of
existing and foreseen problems and the clarification of needs for additional data
collection,

Review of existing organization and institutions.
Supplemental surveys.

Determination of monitoring indices for various environmental aspects. Four
main environmental parameters will be focussed on. These are:

(a)  Physical resources including physico-chemical effects on water and soils,

()  Ecological resources including the biological effects on fisheries and
aquatic life.

(¢)  Value for human use including the impact on agriculture and land use
and the impact of agro-chemicals, and

(d)  Quality of life with emphasis on socio-economic aspects.

Design of the EMEDS.
Deveiopment of a GIS to enable geographic spatial queries and analysis of the

designed EMEDS.
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(7) Establishment of the EMEDR and GIS in one of the study area provinces say

Nakhon Ratchasima province. Training of personnel would also be included for
facilitating transfer of technology.

Timing and Pi-iority: Very urgent, very high priority

Cost and Financing:

Comments:

L

The ur gency in addressmg natural resources and cnvironmental management
issues in Thailand and particularly in the LNE-UE region is recognized. For
sustainable use of natural resources, environmental conditions need to be
integrated into the planning process itself. For proper enforcement of laws and

~ regulations promulgated for environmental protection, baseline information on

environmental and natural resources parameters is necessary. This information
needs to be collected on a regular basis, to determine changes and effects on the
environment., This process of environmental data collection, storage and
analysis is best done by the development of a EMEDS.

There is always a geographic dimension to environmental assessment. Spatial
queries as to where a problem is present and what is the spatial extent of the
area it is affecting need to be known. The. development of a GIS and hnkmg it
to the EMEDS would enable geographic analysis and mapping of
environmental issues. Environmental assessment and modelling would be
greatly facilitated. This i turn would help authorities involved in environmental
control and enforcement to have sound, reliable and effective information.

The GIS sub-component of this project could form a sub-project under the Land
Resources Information System Development Project.
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Project Code MNo., LE-4

Project Title: Green Wedge

Location: Buri Ram, Surin provinces

Executing Agency: Royal Forestry Department

Objectives:

1. To improve the quality of life of local inhabitants in the zone through
development of a reforested natural environment.

2. To improve the conditions for eater resource management to benefit drinking
water supply and irrigation.

3. To improve the natural environs of tourist attractions of Khao Phanom Rung
Historical Park, Muang Tam and Tam Miang sites.

4. To province a refreshing natural environment for development of a new

Elephant Park as a tourist attraction.

Projeci Description:

[
@

3

)

Development of a reforestation program covering selected districts in central
and southern parts of the provinces.

Design and implementation of an educational program for affected populations
to improve their water consumption habits.

Urban beautification of Buri Ram City, Nang Rong.

Preparation of a riverside location as an elephant habitat to accommodate the

Elephant Park.

Timing and Priority: Seventh and Eighth Plans

Cost and Financing: Public Source

Comments:

Coordination with the Green Isan project is essential. Also, the possibility of
improving any of the ancient ponds and canals in the zone for modemn use for
purposes of beautification, irrigation or water storage, will be explored. Success of
this project will lead to its application in other parts of Thailand (or Indochina) as a
pilot project, ' '



Project Code No., LE-5

Project Title: Economic Reforestation Program

Location: Reforestatlon areas targeted for economic forests in all
provinces

Executing Agency: RFD in cooperatio:n with ONEB and LDD

Objectives: " To formulate a comprehensive reforestation program with

multiple objectives in line with provmc:lal and national
economic forestation targets.

Project Description:

The project will involve the following tasks which will be carried out in pai'allel with
one another.

(1) Review of existing data and study reports. This would lead to identification of
purposes and needs for reforestation - for agro-industrial needs, fuel wood
needs of general population and other community needs. Relevant sub-projects
would be formulated.

(2) Review of existing organization and institutions and all concerned groﬁps. '

(3) Formulation of comprehensive reforestation plan with multiple objectives
including cost benefit analysis for various groups involved . Establishment of
forestry villages.

(4) Implementation of formulated plan in the established forestry villages in a
phased manner.

Timing: Urgent, implementation in a phased manner during
7th National Plan period

Duration required for study and immplementation: 5 years.
Cost and Project Financing:  undetermined
Comments:

1. The project has considerable benefits. It will help prevention of encroachment
of Protected Forests and will generate considerable income generating
opportunities. . _

2. The project will help to tackle the social environmental problem of occupancy
of national forestry reserves and will adopt a participatory approach with active
mnvolvement of local communities and NGO gioups to work in coordination
with governmental agencies. The project will lead to establishment of forestry
villages which will be self sustaining and which in the long run become the
backbone of agro-industrial development of the study area.



3.

The fragrant wood reforestation program project could eventually be a sub-
project under this project.



Project Code No., LE-6

Project Title: Protected area buffer zone program

Location: Around Protected area (existing natural forests and water
bodies) identified in all provinces of LNE-UE region

Executing Agency: Royal Forestry Department in cooperation with ONEB,
LDD and NGO group(s).

Objectives:

1. - To formulate a comprehensive land use plan in a 5 km buffer zone around
Protected Areas and to determine ways of 1mplementmg it, giving protection of
adjacent natural forest and top priority. _

2. Promote a sense of environmental consciousness while improving the quality of
life and standard of living of villagers living in villages within the buffer zone.

3. Formulate plans to promote local community and private sector involvement in
forest resource protection by determining and defining roles, responsibilities and
inter-relationships of various groups and institutions involved in environmental
management.

4. Implement the plan around Khao Yai National Park.

Project Description:

The project involves the following tasks carried out in parallel with one another:

1. Review of existing data, study reports, institutions and policies. This will lead to
identification of existing and foreseen problems and clarification of needs for
additional data collection..

2. Conduct necessary supplemental surveys.

3. Formulate colmprehensive land use plans in the 5 kin buffer zone area around
Protected Areas.

4. Formulate plans for implementation of formulated land use plans with
identification of roles and responsibilities of all groups concerned. This is in
order to maximize the villager's participation in the planning, implementation
and management of activities at the village level, so that a sense of
consciousness is created for environmental conservation in the village
community. The cstablishment of a local institution or Environmental Protection
Society (EPS) would be central to this plan.

5. Implement the plans in v1llages around the Khao Yai National Park in a phased
manner.

Timing and Priority: Very urgent, very high
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Cost and Financing:

Comments:

1.

Natural forest resources in ‘Thailand and particularly in the LNE-UE region have
decreased significantly. Protection of remaining forest resources from any
further encroachment is vital. Villagers living near the natural forests encroach
upon the forests as a result of economic necessity. Inappropriate land use due to
practice of wrong farming techniques on steep slopes adjacent to natural forest
areas has also resulted in severe soil erosion and land degradation. In view of
this, it is essential to carry out the proposed study which recognizes all
dimensions of the problem of forest encroachment.

Understanding and defining the role of local communities in forest protection is
vital for the success of this project. The proposed idea of creation of EPS at the
viliage level is to instill ideas of forest protection and conservation at the grass
roots level. NGOs would serve as intermediateries and advisors and would
provide project guidance in cooperation with governmental agencics.

The success of a NGO group Population and Community Deévelopment
Association (PDA) with headquarters in Bangkok in a ‘Rural Development for
Conservation Project' in about seven villages in Pak Chong district of Nakhon
Ratchasima’ province adjoining Khao Yai national Park should be carefully
noted and studied. EPS at the village level have been established under this
project and have been very successful in instilling environmental conservation
and natural forest protection principles to local communities.
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Project Code No., LE-7

Project Title: Land Information System (L. IS) Development using GIS
~ Lecation: Al provinges of LNE-UE region -
Executing Agency: -NESDB in coordination with the Land Development

Depaxtment and other agenmes

Objectives: ‘ To formulate the structure and plan for a LIS usmg GIS
for the LNE-UE study area and implement the LIS in one
of the study area provinces.

Project Description:

(1) Study existing institutions, policies, and data available related to land resources
for the study area.

(2) Formulate the structure and concept plan for the LIS to be designed and
created using a GIS. The LIS would be designed to facilitaie easy data retrieval
and to serve the purpose of availability of spatial information for sound land use
planning as per national and regional land policies. The LIS would be made up
of various independent sub-systems like base maps, public utility database (tap
water, electricity, sewerage etc.), land ownership database, property value
database, soil property and natural resources database, land allocation database,
forestry database, socio-economic database eic.

(3) Select one of the provinces of the study area say Nakhon Ratchasima for a
demonstration project to design and formulaie the LIS in detail and implement
it.

(4) Include a training program for a selective number of officials for technology
transfer related to GIS.

Timing: . Urgent, 7th National Plan period

Duration required for study and implementation: 1 year.

Cost and Project Financing:  undetermined

Comments:

1. Once a national land policy is defined, for land use planning an up-to-date
accurate land information database system is essential. This LIS would
contain the following types of data: size, boundaries, area, use, geographical
condition, soil properties, water resources, names and addresses of land
holders, value, and other necessary information. The LIS would facilitate the
use of information to analyze problems, make decisions and specify land
policies.

2. The Seventh National Plan guidelines call for development of natural resource
databases for the various regions of the country using advanced technology
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such as GIS. The value of GIS has been clearly demonstrated in the present
JICA study. A comprehensive land resources database covering 17.3 % of the
country has been developed using GIS. Sufficient reason and bascline
information now exists for urgent implementation of the proposed project.
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Project Code No., LE-8

Project Title: Eastern Greenbelt Parks Dcvelbpment Plan

Location: Saraburi, Nakhon Nayok, Nakhon Ratchasima and
Prachin Buri
Executing Agency: Land Development Department, Town and Country

Planning and National Parks Division

Objectives: Formulation of a master plan to guide development in the

cast-west belt extending from Saraburi to the Cambodian
border which includes the Dongrek Range and
constituies a valuable natural reserve.

Project Description:

(D

@

3

@

&)

To cover the National Parks of Khao Yai, Tha Plan, Pang Sida and the proposed
one along the Cambodian border (Tha Phraya District of Prachin Buri).

To develop preservation and development guidelines reflecting the optimal
framework to meet objectives of environmental preservation, wildlife
management, recreational usage by the Thai population, sustainable economic
activities such as hunting or agriculture, protection of antiquities, national
security in border regions, and other objectives.

To review and develop new legislation needed to improve management of park
resources and enforcement of usage.

To evaluate the need for redesignation (as national forest, reserve, sanctuary
status) of any areas now designated as national parklands.

The role of the private sector in park improvement and management will be
defined.

Timing: Urgent, 7th National Plan period

Duration required for study and implementation: 5 years.

Cost and Project Financing:  undetermined

Commeitts:

1.

Because of the coming opening of Cambodia which will bring increased traffic
and development to this region, and because of proposed highway and dam
projects, completion of this study is urgent.

Inclusion of all these four parks is biologically and functionally logical since

together these four areas constitute a coherent natural region focused on a
continuous mountain range. :

A-14



3. There are plans for major infrastructure construction (roads and possibly a dam)
in the region and these must be coordinated with this plan.
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APPENDIX B

Projects Completed, On-going or Proposed in Study Area and

Thailand Related to Natural Resources and Environment

The Esarn Khieo Project since 1988, under the National Rural Development
Coordination Center.

Conmments:  The five year allocation of resources approved for the "Esarn
Khieo Implementation Plan (1988-92)" indicates that 89% of all incremental
public funds are allocated to new irrigation development and water supply
(58% and 31%, respectively). Emphasis was on water resources development
as the program itself was realized in response to critical drought conditions in

the Northeast. The FY89 national budget includes 7% of total planned
incremental funding for the five-year Esarn Khieo program {B1-3 billion out of
a total B19.3 billion). The B1-3 billion of incremental FY89 funds are primarily
for irrigation (61%), household water supply (9%) and reforestation (13%).

RTG/World Bank, Study on Conservation Forest Areca Demarcation,
Protection and Occupancy (Proposed).

UNDP/World Bank, Pre-investment Study on Forestry and Woodfuel in the
Northeast (Completed 1989).

Asian Development Bank, Study on Commercial Tree Farm Development
(Completed November 1989).

Project on Protection of Conservation Forest (National Parks and Wildlife
Preserves) and Critically Derided Head Watersheds through the Royal
Forestry Department.

Comment: A Japanese Technical Assistance Grant has been approved and
work is on-going in the Study covering all of Thailand.

World Bank/RTG, A Master Plan for Land Reform, (Supported by the World
Bank's Agricultural Land Reform Project); On-going.

Comments:  Project aims are to further support already alienated forest
areas by the provision of basic infrastructure through the Agricultural Land
Reform Office combined with farmer-financing support through the World
Bank for Agriculture and Agricultural Cooperatives, and the concurrent
provision of productive and income enhancing activities.

Population and Community Development Association (PDA), Community
Afforestation Project (CAP) in the provinces Khon Kaen, Mahasarakham, and
Buri Ram in Northeast Thailand, On-going; Phase 3 : April 1, 1991 - September
31, 1994,

Comments: 1. CAP aims to re-afforest project villages located in

Thailand's Northeast region. Budget allocated is B8 million obtained from
German Agro Action (GAA) and B3.48 million generated locally. By
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promoting the indispensable role forests contribute to ecological balance and
recognizing the ways goods and services of forestry products directly affect
the lives of rural villagers, CAP will contribute to changing villager's attitudes
and behaviors towards forests and forested lands. CAP will contribute to
village re-afforestation by creating and contiibuting to a village fund and by
holding regular training sessions for villagers regarding trees essential
contribution to ecological health, Access to inexpensive credit (village fund)
will help to dissuade villagers from using forests and forest products to
“augment their incomes, in effect, rcleasing some of the pressures that exist on
the vxllage s tree stands.

2, This pleect must be carefully studied as it is bemg
implemented by a NGO group at the village level. In 7 years of implementation
and currently moving towards phase 3 completion, 86 villages conducted
planting activity and 86 village Forestry Committees were formed. 39 villages
cut down trees for economic benefits (Benefits Sharing). Benefits Sharing
averaged B17,604 per village, and ranged from B2,660 to B54,000 per village.
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