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PART-1 Scope of Work
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I. INTRODUCTION
In response to the request of the Government of the Kingdom of Thailand , the

Government of Japan has decided 1o conduct a Master Plan Study on the Integrated Agriculme
and Water Resources Development Project of Huai Mong, Nam Suai and Huai Luang River
Basia (hereinafter referred to as "the Study™), within the general framework of technical
cooperation between Japan and Thailand, which is set forth in the Agreement on Technical
Cooperation between the Government of Japan and the Government of the Kingdom of
“Thaitand signed on November 5, 1981,

_ Accordingly, the Japan International Cooperation Agency (hercinafter referred 10 as
*JICA™), the official agency responsible for the implementation of the technical coopéeration
programs of the Government of Japan, will underiake the Study in close cooperation with the
anthorities concerned of the Government of the Kingdom of Thailand.

~ The present document sets forth the Scope of Work with regard 1o the Study.

1. ORJECTIVES OF THE STUDY
The objcctivcé of the Study are:

1. To conduct a Master Plan Study on the Integrated Agriculture and Water Resources
Development Project of Huai Mong, Nam Suai and Huai Luang River Basin, and

2. To carry out technology transfer (o the That counterpart personnel in the course of the
Study. ' '

I STUDY AREA

The Study Area covers approximately 8,660km?2 along the Huai Mong, Nam Suﬁi and
Huai Luang River Basin, in Northeastern Region. :
iV. SCOPE OF THE STUDY

| In order to achieve above objectives, the Swdy will cover the following items;
1. To collect and review relevant existing data and information

1) MNatural condition
2) Social and Econoinic condition
3) Water résomcc development
4) Irrigation and drainage

5 Immdatién
6) Agriculture
7) Agroeconomy

8) Environment

9) Others | A2 (/OP /QJ |



2 To review the existing projecis and plans by RID in the study arca
3. To review the related projects and plans by other organization in the study area
4. To carry out the initial field survey for understanding the present condilion

1) Agricultural water resource development in upper basin of three rivers

2) Inundation in lower basin of three rivers

3) Others

5. To analyze collected initial data
6. To identify potentials, problems and constraints against development of the study area
7. To make basic concept for development

1) Overall agricultural development plan

2) Selection of priority area(s) and project(s)

'~ 8.To carry out the detail field survey on the priority area
9.To analyze collected detail data
10. To prépare master plan
1) Agriculural water resource development
ﬁ) Improvemeﬁl of inundation
. 3) Imigation and drainage
4) Water management
5) Land use planning
* §) Farming system and cropping patiern
7) Rural infrastructure development
8) Agricultural organization and supponing. services
9) Qutline design of main facililies
10) Operation and maintenance plan for raajor gtrucmrc
11) Eavironment impact
'12) Project implementation schedule

13) Estimation of project costs and benefits

A3 l/? /ym .
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V. STUDY SCHEDULE

“The study will be carried out in accordance with the attached tentative work schedule.

VI. REPORTS

JICA shall prepare and submit the following reports in English to the Government of the
Kingdom of Thailand.

1. Inception Report
Twenty (20) copies at the commencement of the Study.
2. Progress Reporl

Twenty (20) copies during the field work in the Kingdom of Thailand.

3. Interim Report

‘Twenty (20) capies at the end of field work in the Kingdom of Thailand

4. Draft Final Report .

Twenty (20) copies work in Japan. The Government of the Kingdom of Thailand will
provide JICA with its comments on the Draft Final Report within one (1) month afier
receipt of the Dralt Final Report. '

5. Final Report

Fifty (50) copies within two (2) months after the receipt of the comments’ of the
Government of the Kingdom of Thailand on the Draft Final Report.

VI, UNDERTAKING OF THE GOVERNMENT OF THE KINGDOM OF THAILAND

1. To facilitate smooth conduct of the study, the Government of the Kingdom of Thailand
shall take necessary measures ;

1-1.to secure the safety of the Japanese study team,

1-2. to permit the members of the Japanese study team to enter, leave and stay in the
Kingdom of Thailand for the duration of their assignment therein, and exempt
them from foreigii registration requirements and consular fees, '

1-3. to exempt the members of the Japanese study team from taxes, duties, fees and
¢ any other charges on equipment, machinery and other materials brought into the
Kingdom of Thailand for the conduct of the study,

1-4. 1o exempt the members of the Japanese study team froni inconme tax and charges of
any kind imposed on or in connection with any emoluments or altowances paid to
the members of the Japanese study team for their services in connection with the
implementation of the Study,

1-5. to provide necessary facilities to the Japanese study team for the remittance as well

Ad L/p/&n



as utilization of the funds introduced into the Kingdom of Thailand from Japan in
connection with the implementation of the Study,

1-6. to secure permission for entry into private propesties or restricted areas for the
imptementation of the Study,

1-7. 10 secure permission for the Japanese study team to take all data and documents
(including maps and photographs) related to the Study out of the Kingdom of
Thailand to Japan,

1-8. to provide medical services as needed. Its expense will be chargeable on the
members of the Japanese study team.

2. The Government of the Kingdom of Thailand shall bear claims, if any arises, against
the members of the Japanese study team resulting from, occurring in the course of, or
otherwise connecied with, the discharge of their duties in the implementation of the
Study, except when such claims arise from gross negligence or willful misconduct on
the part of the members of the Japanese sindy team.

3. Royal Irrigation Department, Ministry of Agriculture and Cooperatives (hereinalter

referred to as "RID™) shall act as connterpart agency to the Japanese study teari and

~ also as coordinating bedy in relation with other governmiental and non-governmental
organizations concerned for the smooth implementation of the Study. '

4. RID shall, atits own expe'nse, provide the Japancse study team with the following, in
“ cooperation with other organizalions concemed : '
4-1. available data and information related to the Study,
4:2. counterpart personnel, |
4-3. suitable office space with necessary equipmcnt in Bangkok and project site(s),
4-4. credentials or idéntification cards, and

~ 4-5. necessary number of vehicles with drivers for field trip.

VILUNDERTAKING OF JICA.
For the implermentation of the Study, JICA shall take the following measures ;
1. To dispatch, at its own expense, study leams to the Kingdom of'il"hailand, and

2. To pursue technology lransfer to the Thai counterpart personnel in the course of the
Stady. - '

IX. OTHERS

JICA and RID shall consult with each other in respect of any matter that may arise from or

in connection with the Study.
At /DQ
. w.
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PART-2 Revise of Content of the Study

The RID requested to rivise the content of the Study by letter dated on
pDec. 7, 1995. JICA agreed on RID's request and the content of the Study was

revised as shown below;
CONTENT OF THE STUDY

Original Revised

Establishmént 6EWBSQEE”EEHcept
for development

Establishmenf of basic concégfhr

for development which is upgraded

to a master plan for whole Study

|

s .

Lprea

Selection of priority project

area in each rivgr basin area and project for detailed

master plan study in each river

)

_Maéter plan study ¥6¥f§éfééfé6‘ [B;tailéavmaster ﬁféﬁ-éfﬁﬁ}"fbr J

basin

priority project'afeas selected projects.

PART-3 Comment dated on May 7, 1996

After submission of Interim Report by JICA Study Team, RID submftted the
comment(nttachmeﬁtll) dated on ﬁay 7, 1996 to JICA Thailand Office and:-the
clarificatioh of the comment was made in form of letter (Attachment-2) dated
on May 17, 1986.

JICA Study Team provided the draft final report in consideration with
the comment and explained a reply to the comment by showing the attached
letter(Attachzent-3).

A1



Attachment-1

URGENT

No. 0318/ 34 Roysl lrrigation Departmont

Serason Rowd, Bangkok 10300

7 My B.E, 2539 (1996)

Subject : Imerdm Repo of the Muster Flan Study on the Integrated
Agrculturs and Water Resouries Dovelopinent Projest of
Huei Mong, Nam Suad and Husl Luang River Basin.

We would tike to take this opporturity to sxpress out sinosre thanks and sppreciation
for your wehnlcal assistance undor the sbove roeationed Projest, The _Intsﬁm Report wes
submitted to RID on 7 March 1998, Then, te mesting betwesn the Study Team and RID
Working Grovp Wes held on 15 March 1988 for the preseniadion of the results of study and,
consideration and cornment. It was agmod that any other comvusats will bo informed- to the
Study Tesm vis HCA Office, Enclosed herewlth wre the comments of Mr. Koichl

" YAMAZAKI, JICA Bpers; all of which wore congyred by RID s foflows:

= Geperally, tho rosults of sl'v'dy weje not sudstntial enough 1o mest 1 objectives
of the proparation of Master Plen and o»"emi Basle Dovelopment. v~

~ Tho auidllnes and Rrategiss 0f waler rasources developroent were not cloar encugh
{or further 'usc; for the long tem development of RID, .

~ Having malized that thess 8- tiver bitins have no suitable location for lasgs '
wsorvole construction and the potentlal area for medium scale project was wlso Hrnited, Whe
RID then Instructed the Srudy ~Tomm to focus on the posbility of enhanclng the
developrmont of small scalo projects end s use of waler in the Mekotig Hm. However, the
athatantial davelopment plan wes not descrived [a ths lntenm Repon !.nd tie matter weg ROt
tzken into sccount ssHously,

Mr. EIRYO SUMIDA
Residont Roprosentative Thalland Offfce,
Japan Intemuntionsl Cooperation Aganoy,
1674/1 Now Peichburt Rosd,
Bangkok 10890, Thalland

A-8



This (s for your kind consideration end further sction. Hoping that cur commants
wilf be of some uss for tho preparation of Final Reoport in order to oxteln the prescribed

objectlves, we runnin.

Yours slncerely,

N e

{Mr.Chatoan {xmnlertann)
Depaty l)&mnr Goovrol fur Eaglnverlay

rector (Brptral
Jox .

A9
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Attachment-3
CONSULTANTS & ENGINEERS SANYU CONSULTANTS INC.

HEAD OFFICE

KYOGIN BLDG | 1522, 2.CHOME, MISHIKS, RAXA KU, NAGOYA 450, JAPAN
CABLE ADORESS : " SANCOINTER™ RAGOYA

TELEX : J59301 SANYU  TER : 052-2316255

BANGKOK LIAISON OFFICE

C/O CAPITAL MANSION, ROOM NO. G-1, 3371 PHAHOLYOTHIN ROAD
SAPHAN KHWAL BANGKOK 10400, THAILAND

TELEX : 87609 SANYU TH

TEL @ 2794937, 279.7078 or 279-70704 ext G 4

FAX S er97014
June 25, 1996

Dear Mr. Suwit,

The content of RID's comment dated on May 7, 1996 are clarified in the letter
dated on May 17, 1996 from Mr. Suwit to Mr. Yamazaki as follows;

1. Lack of Basin-planning Target

2. Lack of Basin-planning Development Approach

3. MOAC on Pipe Irrigation for enhancing irrigation in Northeast not shown
in the Study

JICA Study Team gave a reply to the comment in the Draft Final Report as
shown below:

- 1. Basin-planning Target -
- 3.10.1 = Necessity of the Development p.3-69
-3.10.2  Size of the Development _ p.3-70

2. Development Approach
- 3.6.1 - Basic Concept to Water Resources Development  p. 3 - 30

- 3.62 - Water Resources Development Strategy 3-31
-3.6.3  Proposed Water Resources Development Project 3-33
- 3.6.8  Utilization of Meckong River Water ' - 3-44
- 3.10.3  Agricultural Development Strategy 3-7
- 3.10.4  Agricultural Water Resources Development 3-7
© 3. Introduction of Pipe System
- 362  Water Resources Developiment Strategy p3-32
: ' (line 21) -
Sincerely yours,
Hiroshi Moriyama
JICA Study Team

A-1t



PART-4 Topographic Survey

The master plan study on the integrated agriculture and water
resources development project of Huai Mong, Nam Suai and Huai Luang river
basins was carried out during the period from September 1995 to March 1996 in
the Thailand. For the Study, the following topographic surveys were executed

* by the local survey company hired by the JICA Study Team.

(1) For Huai Mong Project

- Dam Axis 0.98 km
- Canal Profile (No. 1) 3.00 km
- Canal Profile (No. 2) 1.94 km
~ Sub-total _ 5.92 km

(2) For Flood Protection Project

- Canal Profile ' 2.96 km
- Canal Sections 1.14 km
Sub-total | | 4.10 km

(3) For Huai Luang Development Project

- River Profile ' 7.65 lun
“River Sections 494 km
Sub-total 12,59 km

Total . 22.61 km

A-12
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Appendix
Rainfall

Table-B-1
Table-B-2

Table-B-3
Table-B-4
Table-B-5
Table-B-6
Table~B-7
Table-B-8
Table-B-9
"Table-B-10
Table-B-11
Table-B-12
Table-B-13
Table-B-14
Table-8-15

Table-B-16
Table-B-17
Table-B-18§
Table-8-19
Table-B-20

- Pischarge

" Table-B-21
" Table-B-22

"Table-B-23
Table-B-24
Table-B-25

B

Meteorology and

Honthly
Honthly

Honthly
Monthly
Monthly
Moathly
Monthly
Monthly
HoalLhly

and
and

and
and
and
and
and
and
and

Annual
Annual

Annual
Annual
Annual
Annual
Annual
Annual
Annual

Hydrelogy

Rainfall {Muvang, RBL)
Rainfall (Suvanna Xhuha. NBL)

Rainfall {Mvang. U.T)

Rainfall {0ld Dam, U.T)
Rainfall -{Kh-29, 1.1}

Rainfall {Self Settlement. U.T)
Rainfall {Sang Khom, U.T}
Rainfall (KB-%3, U.T)

Rainfall {Phen. U.T)

Monthly and Annual Rainfall (Tank-81, U.T)

Monthly
Honthly
Monthly
Honthly
Monthly

Monthly
Monihly
Bonthly
Monthly
Konthly

Konthly
Monthly

Monthly
Monthly
Honthly

and
and
and
and
and

and
and
and
and
and

and
and

and
and
and

Annual
Annual
Annual
Annual
Annual

Annual
Annual
Annual
Annual
Annual

Annual
Aanual

Annual
Annual’
Annual

Rainfall ([Tank-80, U.T)
Rainfall {Ban Phu, U.T)
Rainfall {KH-18, U.T)
Rainfall {Ban Dung., U.T)
Rainfall (Nam Som. U.T)

Rainfall {Muang. NX)
Rainfall (Tha Bo, NK)
Rainfall {Bang Phuan, NK)
Rainfall (Phon Phisai, NK)
Rainfall {Tank-4, NK)

Discharge [KH-53, Huai Luang)
Discharge (H220102, Huai Lunag)

Discharge (H190104, Huai Mong)
Discharge (1190201, Huai Mong)
Discharge (H190101{KH-18). Huai Mong)






Table-8-1 Monthly and Annual Rainfall (Muang. NBL)

Station: Anmphee Muang, Nong Bua Lamphu(75012) UYnit: mm
Honth
Year JAN FEB MAR APR HAY JUN JUL AUG SEP acT NOV DEGC Annual
1943 - - D - 11.1 | 31.0]18.9]15.8147.9113.¢6 0.0 0.0 0.0 ~
1949 - - - i96.91987.3|44.0 P15.2 131.3 H26.4 | 37.1 - - -
1950 [132.4 pBi8.5 - 73.0 [136.7 ~ - - 56.2 . - - 12.¢0 -
1952 - - - 26.0 | 85.2 {139.7 .154.9 po1.4 [161.1 {41.56 0.0 0.0 -
1853 24.7178.06 ] 24.0 J131.3 217.8 B41.8 hd45.2 [141.0 [163.2 | 32.4 2.7] 0.0 }11.302.1
1954 12.5] 25.4 0.0 48.1 R345.3 162.7 [148.4 £28.5 297.9 1560.8 0.0 0.9 IL,420.5
1955 0.0 0.0128,0496.5 [136.7 303.2 12,3 [129.5 {208.6 0.0 0.0% 0.0 1, 014.8
1356 0.0123.00§18.5)026.3 p44.7 1144.2 §01.9 P59.2 [i45.5 ] 33.8 0.0 0.0 1.307.1
1957 0.0 6.8 | 60.1124.3 142.2 103.6 161.6 22.2 p15.6 | 713.3 0.0 0.0 11,009.17
1958 15.4 0.0113.8) 0.0]73.17 136.3 [112.0 1152.8 |104.2 .91 0.0 0.0 515.1
1959 0.0 115.3[19.8|19.3[848.4 [64.6]27.0 138.0]39.0 - 0.0 0.0 -
1960 9.4 0.0 1.3 112.0§74.8 3.2152.8]91.0]65.8 [141.5 0.0 9.0 457.8
1961 0.0 2.1 3.4122.8158.83]63.1 0.0 ]180.3 245,56 - 0.0 6.0 -
1962 0.0 0.0 [ 10.4 118.2 | 29.v | 22.9 |152.7 |t81.4 ©77.8 {116.9 ] 20.5 6.0 329.9
1963 6.0 0.61]23.9 42.3 P68.5 P06, O 187.1 106.4 {243.0 116.6 | 3.2 6.0 |1.257.0
1964 | 0.0 0.0 30.735.4 li23.3 {133, 2 [116.8 | 86.2 [158.3 [180.8 0.0 0.0 964.7
1965 0.0 |27.6 [ 25.9 [143.3 |135.9 [105.6 1 90.0 264,3 [148.0 | 51.1 j 13,1 0.0 11,007.8
1966 0.0 1 19.2 154.4196.4 P&6.9 ¢34.5 1118.6 212.2 N111.5 ]63.8 0.0]136.4 |t,233.9
1967 - - - 27.1 - S 153.0 - 0.0 0.0 6.0 -
1968 0.0 0.0 F22.0164.4 [i51.6]59.0 [159.2 |i68.4 197.7 ] 47.0 0.0 0.0 869.3
1969 |[106.7 0.0 9.0 0.0 i67.6 |160.8 [140.7(90.2 ¢56.3 | 50.4 0.0 0.0 972.1
1970 0.0 0.0 0.067.8 [134.1 Wi0.7 [103.7 P75.4 £04.2 | 36.9 0.0 0.0 |t,.332.8
1971 6.0 0.0 0.0 | 22.9 (135.2 163.8 [196.4 [162.3 {139.8 0.0 0.0 0.0 820.4
1972 0.0 0.0[35.4]65.8] - p22. 7| - [110.3 [193.6 |i44.5 8.0 0.0 -
1973 0.0 0.0 0124.2120.6 2947 |79.4111.7 £15.8 B33.31 0.0 0.0 0.0 J1,079.6 |
1874 0.0 0.0 0.0 | 85.3 [140.6 | 77.05 [153.0 854.1 | 87.2 [ 18.7 | 0©.0 ¢.0 916.5
1975 0.0 | 45.9 1 36.0 [45.0 £239.0 R16.1 [171.7 193.9 1177.5 0.0 0.0 ¢.0 1,025.1
1976 0.0 0.0 0.0 | 61.9 83,2 [85.9|40.6 £98.3 137.9 6.0 €.0 ¢.0 707.8
1977 | 0.0 6.0 0.0 |54.3 136.0 [154.7 [196.9 [162.8 13g. 8 0.0 0.0] 0.0 844.5
1978 |- 6.0 0.0 0.0 | 45.2 172.0 [126.7 @68.1 R55.5 [1t2.2 ]| - - - -
1979 0.0 0.0 6.0 0.0 [185.0 B87.6 g6.1 180.4 Pi6. 7| 6.0 ] 0.0 0.0 1,063.8
1330 0.0 0.0 .0 0.0 HYE.4 H36.6 2165.8 | 94.0 116.6 | 49.5 0.0 0.0 |1,623.9
1681 0.0 9.8 4.4 0.0 ﬁ%ﬂ.ﬁ 155.7 282.9 H14.8 | 4.3 [130.0 32.3 0.0 944.8
1982 6.0 55 | 91.5168.4 [(67.4|76.8(170.9 J108.3 | 41.9]28.7]26.7 0.0 656.9
1383 0.0 0.0 1.2 | 20.6 182.2 ©h22.9 104.3 B07.4 [I61.5 0.6 0.0] 0.0 5i1.118.1
1984 20.0 3.9 1.3185.4 [30.9119.3 286.5 [139.4 N34.7 }39.4 0.0 0.0 760.8
1945 0.01]31.8 0.0]53.8 1h2.5 R0B. 4 {120.0 - - - 0.0 0.0 -
1986 | 0.0 ] 0.0 0.0 |109.5 p06.4 | 92.5 114.0 p82.0 ROG. 1 [170. 9 6.0 | 60,0 J1,235.2
1387 0.0 5.5 156.7192.951.87(i26.1}46.3 P36.5 p52.3 9. 0.0 0.0 817.5
1958 0.0 0.0 0.0 6.0 [i79.0 £05.4 $09.7 140.5 ]i88.8 - - - -
988 | 00 0.0[32 4 ]i17.1 105.2 247.7 [106.8 [165.0 [116.2 [ 74.1 | 0.0 | 0.0 [ 964.5
1390 19.% 0.0 0.0 0.0 155.1 108.4 186.0 [199.1 H43.1 | 22.6 0.0 0.0 |1,037.8
1991 0.0 .01 22. 41 74.9|67.0140.7196.3]73.8198.2 5.8 0.0 0.0 479.1
1992 0.0 0.0 0.0 0.0 [106.5 £239.6 247.9 - - - - - -
1993 0.0114.7 - 94,2 H42.1 1 76,4 1129.6 | 85.7 1198.5 4.8 0.0 0.0 -
iveragel 8.3 | 5.9 | 15,2 | 56.2 |l148.4 166.6 149.5 [170.2 J185.3 | 49.5 3.7 2.7 961.5
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Table-B-2

Manthly and Annual Rainfall (Suvanna Khuha, NBL)

Station: Amphoe Suanna Khuha, Hong Bua Lamphu Unit: mm
Wonth ' :

Year | JAK FEB |[WAR | APR | MAY |JUN | JUL | AUG SEP | OCT | NOY | DEC | Annual
1989 5.5 5.3 06.6 |i11.1 p24.3 P26.9 [115.3 P37.2 P71.6 132.3 | 0.0 0.0 1,636.1
1990 2.1 [[03.5|37.9 | 12.4 p49.6 p00.5 [189.4 855.5 P32.1 195.4] 3.2 0.6 |1,727.7
1991 0.0 | 0.069.7[46.0 [117.7|98.7 159.0 p21.2 [166.8 [39.2{ 0.0 0.0 ] 918.3
1992 t24.3|28.8| 0.0 75.3 [(07.0 j166.6 [139.4 323.6 R74.8137.9 0.03115,5]1,193.2
1993 0.8 1.0 z0.3 [ 42.7 [165.8 p25.4 p07.4 po4.3 |i86.2 121.7 ] 2.5 | 0.0 %,107.3
19594 0.0 [23.9£09.5 | 44.6 [111.0 29,0 [153.8 P39.4 | 45.7 | 48.5 0.0| 0.011,205.8
VERAGF 5.3 ! 27.1 [ 90.7 1 655.4 200.9 24.5 160.7 R70.2 1196.2 | 62.5 | 2.0 2.6 §,298.1
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Table-B-3 Honthly and Annual Rainfall {Huang, U.T)

Station: Amphoe Muang. Uden Thani {68013) Unit: mm
Wonth
JAN FEB WAR APR MAY JUN JUL AUG SEP oCT NOVY DEG Annual
Year .
1552 | - |00, [[09.1 _p30.8 130.3 60,8 B11.8 |18, 2| 0.31 0.0] -
1353 6.0 0.0 ] 1.1 128. 4 246.1 {8256.4 [165.2 248,72 293.2192.3 | 37.1 0.0 11,537.0
1954 9.2122.5 0.0 9.5 037.8 [129.3|144.3 13,2 2713.0 151.3 6.0 0.0 ft,190.1
Ta5s | 0.0 | 8.0 5.5 [79.5| 77.7 p80. T |156.1 P24.9 pol.3 [TL.E4 0.0 0.011.136.
1956 0.0 0157.3 1 24.7 [164.7 270.4 33.3 172.6 1209.9 219.0 6.6 0.0 0.4 }1,358.9
1957 0.0 9.8 95,7 | 51.3 [138. 0J256.l 12.4 227.1.276.6 1 55.4 0.0 0.0 1.322.4
1958 6.0]21.0 4i.5 | 15.8 [104.0 [295.3 |127.4 ATT.7 2101 ] 689.3 0.0 0.0 [.372.1
18459 0.0}27.9]17.5}58.3 061,27 | 76.2 B16.4 254.0 H81.6127.9 g.0 0.0 1.523.0
1360 7.3 ]20.6 60.7 17.1 1179.6 [127.0 1241.0 H29.3 1275.3 147.0 3.7 0.0 1,608.6
1961 0.0 27.9 1 32.4136.5PR14.6 R74.4 205.2 1237.8 HE8T.6 0.2 0.0 0.0 [1.546.6
t1962 0.0 2.0 3.5 [133.8 Jt4z. "7 k4.9 B00.5 [352.0 B06.1 | 76.1 5.6 0.0 |i.547.1
1363 0.0 6.3 156.4 170,65 108.2 P77.6 {299.3 |197.8 287.6 |126.8 | 80.1 0.0 }1,510.%
1364 0.0 [i43.0 | 25.0 [ 97.9 £75.5 {181.17 i68.7 [184.1 [129.4 {195.3 | 4.2 6.0 {1,405.8
1965 0.1 1 22.6136.7|306.5 [337.9224.4 P77.7 I351.2 {199.2 | 8.9 0.6 0.0 |1,566.8
1966 0.0 3.6 | 72.1 [119.1 g74.1 g47.4 1168, 1 481.7 76,2 35.1 6.0 0.0 }1,596.4
15617 p.o0 ] 2.1 ]11.2 §0.9 {199.9 81.8 13.1 93.5 .$40.0 6.6 13.1 0.6 |1,457.8 |
1968 2. 40 11.3 425 [t23.6 283.4 1184.8 284.5 242.0 [308.8 ] 25.6 0.1 0.0 1,509.0
1969 { 71,0 | 1.8 | 41.8 | 31.5 80,0 p30.2 j286.3 W31, £71827.6 f113.9 1 24. | 0.0 [1.439.6
1970 0.0 0.8 128.0 1 81.0 B57.7 Hbe.7 |i68.0 [4zl.3 642.1 ] 52.3 0.5 0.9 k,415.3
1971 D01 13.2111.557.7 |t93.2 [186.5 R82.13 360.6 [228.4 [116.8 2.6 | 4t.4 J1,494.2
1812 6.0 5.1 120.4 | 76.4| 69.1 202.6 [129.2 203.2 [11¢.0 [131.4 4.5 ] 1.6 |1, 062.8
1973 0.0 0.0 1.0 66. 4 019.3 173.3[244.8 G0, 3 1272.6 4.1 0.0 0.0 |1,394.38
1974 12.4 3.6 | 78.69 26,0 i04.1 ] 96.3 R90.3 icss. Y 210.5 | 36.9 ] 18.1 0.0 [1,531.1
Al975 5.6 | 51.8 | 16.2 [ 14.6 333,56 285. 8 229.5 [302.4 [289.4 %08.0 6.2 0.0 1[1,753.0
1976 6.01]655.6 17.3_115.81124.8 14.1 285,10 [209.3 B313.8 102,17 9.6 6.0 |1,453.2
19717 8.9 0.0 21.9iss.5 | 63.6 [is7.8 j121.2 177.9 29,11 36.1 5.3 26.56 [1,044.5
1978 5.0l 19.2167.2149.6 P78.6 152.% $49.3 M59.2 1213.4160.2 |- 1.3 0.0 11,795.3
1979 6.0 ] 23.7 7.0 ¢8.8 Pt4.6 |166.8 |149.6 225.6 105.9] .0.3 0.0 0.0 964.3
1930 0.0 5.0 126.2 | 76.2 387.9 R35.4 [245.0 260.4 Eﬁﬁ.? 56.0 0.0 0.0 i,600.8
_198! 0.0 391 54.0 | 67.8 279.2 £06.6 233. 1 217.5 [117.9 ldULZfAJQ.Z 6.0 l,340.6
1342 g.0 [ 31.9 1 37.8 21.8 [197.2 [189.0 127.3 [199.4 243.2 | 81.5 5.9 1.2 1, 137.3
1983 6.0 0.0{47.3[55.4]85.6 R76.7 116.5 |i82.3 |143.6 { 61.6 0.0 8.5 [1,013.5
1984 0.1 5.6 | 32.4 [100.3|(23.5 [142.3 254.5% 216.9 (167.3183.21%13.0 a0 1,139.1
e {55 a3 2 | 7.3 23,9 [135.7 20,0 1105.0 {1396 [138. 1|86, 0] 3.0 0.0} 995.8
1986 0.6 | 23.2 0.0 52.7 B27.8 b13.0 308.7 234.8 J167.2 56.8 | 22.% 7.0 {1.413.17
1937 0.0l 28.5176.4[53.3 237.5 253.5 104.4 136.4 1202.1 HZS 7 9.2 0.0 }1,426.0 |
198¢8. 0.0112.6 9.7]79,0 HIY. % 1186.8 1198.5 [252.5 J199.3 ]I568.2 0.0 6.0 Ji,516.1
1989 2.4 0.0 1 %8.1 | 68.1 [198.2 {180.1 [109.3 R51.4 339,2 [101.17 0.0 0.0 1,378.5% |
1990 0.6 | 42.3[65.4162,20t90,3 ped.2 86,7 46,4 Bi18. 4| 75.3 ] 12.4 0.0 [i.668.0
1591 0.3 0,01897.8 9.3 [87.9 [{15.9 [209.6 H09.8 |244.0 80.1 0.0 |21.8 [1.280.5
194912 8.6 1.0 0.0 i0.6 li17.0 245.1 248.% 1265.2 209,31 23.14 c.0|20.501,208.3
1993 0.7 9.4 7.6 | 48.6 {183.6 115.2 |1956.7 1234.5 ltgn. 1 1.1 6.0 0.5 982.6
Average 91871344751 po4.0 p27.90 215.90 1286.4 J257.1 | 17.9 1.2 3.3 11413.0
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Table-B-4 Monthly and Annual Rainfall (0id Dau. U.T)

Station: Huai Luang Old Barrage, Udon Thani{68110) Unit: am
Honth
JAN FEB | MAR | APR | MAY JUN | JUL AUG SEP | 6CT NOV DEC | Annual
Year :
1954 - - - - 92.7 1 42.3 [124.6 273.4 B37.6 181.5 0.0 0.0 -
1955 0.0 0.0 0.0 | 47.0 P74.0 p26.5 |153.6 52,7 R283.4 ] 21,0 5.0 0.0 }1,763.2
1956 0.0 0.0 |31.6099.6 £20.0 B00.6 B56.9 [328.7 H78.2 ]120.5 0.0 0.0 ¢,336.1 |
1957 | 0.0 5.5 ] 63.9 | 37 35.0 237.8 [195.3 B15.0 H64.0 | 87.7 0.0 0.0 .791.6
1358 40.8 8.1]10.9 53.14_08.2 28,6 [185.9 H09.7 1288.2 1120.1 0.0 0.0 11,853.6
1959 0.0 0.0135.6}122.9 P54.6 (179.7 $364.8 P79.4 B49.3 4.1 0.0 0.0 11,490.4
1960 0.0 |14.,4735,9127.5 P65.5 [191.0 P61.7 H45.1 p52.3 P12.9 | 8.0 0.0 P, 114.8
1961 | 0.0 | 28,7 | 39.8 | 57.3 pl8.2 856.0 {194.1 H22.4 [654.3 i01.8 | 0.0 0.0 8, 172.6
1962 0.0 0.0 4.7 130.0 P09.2 234.9 261.Y B34.6 H63.1 16,1 ] 12.1 2.3 F.&Z&.l
1963 0.0 3.0 | 88.5139.7 [129.6 He3.0 BO1.6 262.3 B43.3 [167.8 | 68.0 0.0 {1,916.2
1964 | 0.5 [100,4 | 16.2 1134.0 r24.ﬂ 96.3 £21.9 P263.6 276.0 P13.2 0.0 0.0 h.?4ﬁ.l_
1965 0.0]26.2131,4170.9199.8 £73.8 [192.8 428.9 1148.2 | 54.7 6.0 0.0 |I,527.7
1966 0.0 4.2 182,21 713.1 592.7 BO6.3 221.2 H41.9 £27.8 | 72.0 8.0 0.0 B,021.5
1967 0.0{17.1 8.9 1153.8 |129.1 P356.5 |180.5 [150.9 {H72.8 9.71]25.8 0.0 |1,384.5
1968 | 0.8 | 14.2 0.0 1107.6 61.5 283.0 285.8 B66.3 $306.8 5.91 0.0 0.0 [1.634.9
1969 |148.1 0.0 ] 65.3 | 67.4 £46.9 POL.T {330.3 B2 079 |46.5 [ 72.0 0.0 )1,769.8
1370 0.0 6.0139.0)98.5 £41.8 H456.2 116.8 375.1 244.9 ]| 54.2 0.0 3.8 ﬂ.630.3
1871 | 0.0 47.4 0.0 | 36.3 £98.0 181.5 {194.9 303.1 186.5 | 82.0 0.0 | 21.6 1,353.3
1972 | 0.0 8.2 )66.6 | 47.1 [ 96.7 P31.9102.6 {177.37196.3 198.3 1.0 0.9 |i,028.9
1973 | 0.0{ 0.0 | 5.27| 8.3 24.% [i72.6 [218.8 {i70.0 257.4 | 15,3 | 0.0 | 0.0 [i,153.2
1974 0.6 5.0 131.4[76.2{62.8 ]79.3 BOT.2 B27.0 [174.1]32.56 | 28.1 O.QLFL}ZS.E_
1976 1.2 [26.9133.3]|52.0406.6 P756.9 216.5 1138.6 249.7 1195, 7] 22.5 0.0 1,617.9
1876 0.0 ]19.1(10.5 148.5|84.1 {94.1 210.8 200.2 280.5 | 78.4 9.0 0.0 1.126.2
1977 110.6 ] 0.0 140.31173.5170.3 FO?.? 141.4 1192.8 |181.7 ] 27.4 8.0 2.8 | 855.8
1978 0.0 7.6 168.3[39.6 p09.5[102.9 358.3 429.6 po4.2 | 17,4 | 0.0 0.0 [1,537.3
1879 0.0]33,2 ) 6.2|67.1 p36.9%9 B20.4 [185.1 1175.1 [105.9 3.5 0.0 0.0 11,133.4
1980 0.0 24.4 9.5 132.8 P37.3 B92.% M41.1 n04.0 pO7.1]60.1 0.0 0.0 i,708.2
1581 0.0 0.0 ]36.0) 35.0 (135.6 [167.4 P98.3 231.2 127.9 - - 0.0 -
1984 | 0.0 6.0 0.0|84.9194.5 162,89 B17,7 258.2 {180.0 }128.0 5.7 0.0 J1,135.9
1985 7.4157.5110.9112.2 198.1 P565.7 £30.2 {186.1 1 88.5 | 99.0 2.1 0.0 |1,297.7
1986 0.0]18.8 0.0 55.8 [127.6 P02.2 [183.7 Ji64.5 195,56 [104.56 1 34.5 [11.2 |[,001.4
1947 0.0 | 27.2|65.6[25.7 |66.1 H35.2 |65.8 303.8 B311.1 34,7 8.9 0.0 jl,544.1
1988 0.0 |13.0 65.0138.9P83.2 167.0 [152.21]99.1 (138.0]77.5 6.0 0.0 574.9
1989 7.9 0.0 ]53.0 ] 0.0 0.0 0.0 0,0 B84 1 0.0 0.0 0.0 355.0
Average] 6.6 | 15.4 |30.2 1 77.0 P33.1 £38.8 30.3 P284.3 (P82.9 ] 85.2 9.1 1.3 114384.1
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Table-B-5 Monthly and Annual Rainfall {(Xh-29, U.T)

Station: Hua} Luang (Kh-29) ., Udon Thani (68291) . Unit: oo
Month
JAN FEB WAR APR MAY JUN JUL AUG | SEP 0CT NOY DEC Annual
Year L
1972 0.0 0.0 0.0 0.0 N48.4 273.9 |128.7 |195.6 | 73.4 188.17 1.1 0.0 ]1013.4
1873 0.0 0.0 0.0 [104.5 225.5 [199.3 [209.0 [204.5 06.61138.4 .0 0.0 1171.8
1974 3.1 0.5 |56.5[91.3 [106,7163.1 87,6 [Bi6. ¢ [195.9 [ 44.5 ]| 21.7 0.0 1350.5 |
1975 17.2 [26.2125.3]25.2 H31.1 B63.1 568.5 [L91.0 [242.8 149.5 | 12.9 1 0.0]1642.5
1976 6.0 26.3)10.0]i55.8 116.3 132.8 221.9 [198.2 273.6 {114.4 0.0 0.01]120%8.3
1977 8.5 .01 20.51 72.8 126.4 § 92.6 1120.8 214.4 [240.2 24,1 1.0{15.9 936,17
1878 2.3 5.4 134.8 |'24.7T 73,1 N61.7 H15.7 368.7 283.4 ] 24.1 0.4 0.0 ; 1604.3
1979 9.3 ]158.2 0.0 | €7. 2 [197.0 p51.3 200.3 [168.8 [107.2 0.0 6.0 0.0 ]1116.3
1380 6.0 | 14.5 1 16.3] 25.5 phd.2 B92.9 404.9 203.0 pe9.1 | 66.9 0.0 0.0 {1,5696.3
1981 0.0 1 13.6|30.8 | 35.9 [t74.8 9191.1 [277.7 [280.0 50,4 147.4 ) 41.6 0.0 [1,253.3
1982 0.0 8.5 25.6181.71]196.0 %ﬁ?.B 172.6 [2907.4 261.3]185.7]13.3 0.0 1,234.9
1983 356.5 g3 T47 9t sz.6 107.4 pi1d.8 | 64.4 268.0 [107.2 92.8 .1 1.1 999.6
19384 0.0 1 15.2 ) 15.6 | 67.7 134.9192.2 347.4 306.8 [184.9 1 98.0 6.3 6.0 [1.269.0
1985 0.0 85.9 1.8168.5 127.4 256.4 |176.1 206, 1 [23.5 104.5 0.6 .0 [1.149.9
198¢ 0.0 4.91 0.0 79.6 W68.2 [167.9 [194.4 |183.8 {142.6 [115.0 18.7 [ 11.6 [L.080.1
1987 0.0 1346 182.7|32.3]62.8 293.5 {103.7 ]321.9¢ 259.2 j186.8 1.2 0.011,378.8
1988 0.0]18.0 E5145.1 Biz.g P16.8 [217.1 [117.3 |i68.1 105.7 6.0 g.0]L.208.1
"1389 3.6 6o T4r.6li0o0.3 14r.4 [136.9 }ji52.1 216.8 292.9 ] 73.8 Q0.0 0.0 |l.159.4
1990 0.0 1 30.8|55.9]10.2 244.5 B39.7 [190.56 270.0 2)11.2 ] 71.4 [ 16.8 0.01,441.0
1991 0.0 o.0Te8 51 34.023.0 | 82.0 {155.1 [2558.5 213.4 ] 62.6 6.0]22.6 t.120.7
1992 25,71 13.2 0.0 t. 6 [119.8 B93.1 [229.7 122 [236.4 ] 31.2 0.0 22.7 [1.188.6
1593 0.0 5.4 | 37.41V17.2 4.3 12,7 [302.2 J103.4 184.7 4.0 1 0.0 0.01,021.3
Average] 4.8 '14.5 1 28.3 1 62.4 187.7 pol.2 219.7 D41.6 158.1:]181.8 6.7 3.7 11240.4
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Table-B-6 Monthly and Arnual Rainfall (Self Settlement, U.T)

§%ption: Huai Luang Self Settlement, Udon Thani (652304) Unit: ma
onth
Year JAN FEB | MAR APR MAY | JUN- § JUL AUG SEP | OCT | NO¥W DEC Annual
1977 - - - - - - - 427.94“18.0 17.56 0.0 0.0 -
878 30.2 | 23.1 | 562 §74.1 BI4.5 [170.0 455.1 422.0 40,7 (17.6 0.0 ]| 33.1 {,736.6
1379 5.9120.9 0.0 100.9 P287.9 HO05.0 }195.5 R68. 6 | 765.5 1 11.5 0.0 6.0 1,375, 17
1980 . 0.0 5.5 ] 7.6136.6 287.0 $29.6 87%.1 [130.0 B86.3 | 43.9 0.0 0.0 {1,705.6
1881 0.0 0.0]28.4 59.5+Qj§.9 269.8 H58.2 £13Y.3 |1 81.9(92.2129.8 0.0 ]1,151.0
1882 0.0 0.0 15.2 7.6 (+80.8 [106.2 211.2 |187.9 P12.6{55.17 7.1 2.0 986.3
1883 66.1 0.0 9.6 | 53,0 1 77.5 380.9 (165.3 235.3199.2115.2 0.0 ].0.010,103.1
1984 89.01 0.0 2.5 [147.8 |i98.8 | 97.3 {172.3 £256.9 P24.7 N71.1 0.0 0.0 1,272.0
1985 0.0 ]| 72.1 0.0 0.0 ]50.6 142.6 175.3 P01.3 Ji08.7]91.8 0.0 0.0 343.0
1986 0.0 2.5 0.0 HG5.%5 |161.3 20.5 [167.1 [155,.7 |189.8 | 57.1 0.0 138.3 |1,098.4
1987 0.0 ]36.2786.4]338.1|8%3.0P74.6 |488.0P41.7 p62.9 [123.9[21,3% 0.0 l.262.1
1988 | 0.0 T.5) 0.0]161.3 313.06 181.2 [137.3 110.0 |159.1]98.4 0.0 0.0 |1,067.8
1389 17.1 2.3165.0]66,0 5@1.4 337.2 [181.7 296.2 B335.5 | 61.9 0.0 0.0 |1,658.%
1390 6.0 ]25.5151.6 |11.68316.8 PAB.8 [177.1 B76.0 R88.0 ] 458.0 0.0 0.0 1t,593.4
1891 | 0.0 0.0 )90.0 | 66.6[t30.8 {74.0 275.0 255.0 214.6 | 73.8 0.0} E5.7 11.195.5
1992 29.7120.6 0.0 0.0 [141.6 £71.2 230.8 276.8 £227.0 ] 29.6 0.0 414.4 1,301.7
1993 g.0 0.0 0.0 | £2.4 |133.5 P75.9 {133.5 [155.9 |i45.8 0.0 0.0 0.0 857.0
fverage] 9.6 | 13.6 j25.8 | 52.6 1199.83 P51.6 203.6 P36.3 197.0 | 62.7 3.6 6.5 11263.0
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Table-B-7 MHoathly and Annual Rainfall {Sang Khom, U.T}

Station: A. Sang Khom, Udon Thani (68372) Unit: om

Yonth -
Year | JAN | FEB I#AR | APR | MAY |JUN |JuL |AuG |} SEP | OCT | NOV | DEC | Annval
1980 - - R . I B75.2 £69.7 808.9 | - - - -
1981 - - STT6.6 167,48 W77.9 ji6h.4 164.9 32.3}i58.2] 0.0 ] 0.0 -
1982 00 oo a5 s 71,7 [i56.0 {i65.5 [172.9 B67.6 $13.1[33.5| 0.0 0,0 1,325.8
1933 0o 0.0 5.7 |87.9]95.6 p33.5 p4i.8 J96.0 £49.8 [iol.4| 0.0 0.0 J1.5613.2

1985 5.0 0.0 0.0[105. 2 126.1 B1i.6 po1.1 Ji16. 6 | 93.6 25.8| 0.01 0.0 )1,283.0
1885 00 T4, 71 0.0[37.4 £91.06 B3i.1 [194.4 137.3 i7i.4fieg. 2| 0.5 3.2 }1,608.2
1987 9.0 150.6 | 34.6122.7 | 84.2 189.3 | 92.3 poi. ¢ [176.6 ) 18.7] 8.4] 0.0 1,078.%
1388 6 01 16.4{57.4127.1 46.7 p73.3 263.2 189.4 | 61. 0 ji67.6} 0.0 ] 1.5 }1,243.%
1989 T T 0.0 30,1 1128.6 £64.5 [168.1 [157.9 340.4 297.3 [149.2 | 0.0 ] 0.0 |1,563.6
1990 0.0 | 19.5 [ 28.8 | 43.1 58,5 p22.4 203.0 pes. 7 p07.8 [85.6 151,41 0.0 }1,990.8
1891 .01 0.0 136.9 | 25.7 [148.7[76.5 po2.3 g42.6 |196.8 [110.4 | 0.0 | 17.3 },226,2
1992 | 21.0 | 10.2 [ 0.0 | 0.0 [icd.2 14.6 [335.2 W15.0 |130.6 | 20.1 | 0.0 [18.1]1,332.0
1993 ool 1.7 16156 3819.5 B25.0 [196.8 [255.5 p10.1 | 0.0 6.0 0.0 11,366.7

iverage] 2.6 | 10.3 | 22.0 | 70.2 [192.9 P84.1 |237.8 [336.4 203.5 | 83.2 5.0 | 3.3 [1451.2

Table-B-8 Monthly and Annual Rainfall (KH-53._U.T)

‘Station: Huai Luang{Kh-53), Udon Thani (68430} Unit: mm
Month 1 S ST '
vyear | Jak | FEB |war | apr | MAY |JuN |JuL |[A¥G | SEP | OCT |NOV | BEC. { Annual
1983 - - : - - = . =" - 15| - - -
1989 - - - 6.0 [87.3 i1s.3 jio1.5 [195.8] 0.0] 0.0] 0.6 | 0.0 -
1990 0o 0.0 [ 0.0[30.9¢21.0 pI3.5 1228.0 pe2. ¢ pos. 2 [52.81 3.4 0.0 1,430.7
1991 - - - 35 8 N61.3 1 61.6 [177.7 p50.6 149.6 [ 52.6 | 0.0 ]25.6 =
{992 |54.6) 9.2 | 0.0] 0.0 [i11,7 f28.8 p59.8 [200.8 p44.7127.4] 0.0 1.9 [1,133.9 |
1993 00l 4.7 5.4133.9188.8 [ 69.2 |99.5 [ 6.0 p85.061 0.0 | 0.0 0.0 ] 7¥62.5 ]

Averoge] 18.2 | 4.6 1.8 15.51i54.0 138.3 [173,3 P23.2 (97.5135.71 0.71 6.5 968.4
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Table~B-9 MWonthly and Annual Rainfall (Phen, U.T)

Station: Amphoe Phen, Udon Thani {68022) Unit: mm
Honth
JAN FEB HAR APR MAY JUN JUL AUG SEP OCT ] NOY DEC Annual
Year
1952 - - - J2.2 140.4 N97.0 247.5 [143.56 H83.8142.0 2.6 0.0 -
1963 | 0.0 73,2 | 0.0 |(67.7 [i93.2 {i30.6 [i73.6 204.7 p10.6 | 29.3 [ 33.8 | 0.0 {.606.9
1864 | 0.0 0.0 0.0 ]| 82.4 314.6 [142.% 181.9 H27.3 H04.7 [146.2 0.0 0.0 1.693.§H
1855 0.0 0.0 21.1 {61.8 [124.9 634.1 [144.7 H85.4 B06.9 | 4G.5 0.0 0,0 1.579.1
1356 0.0]57.4]81.6 0.0 HO2,1 237.6 R17.1 B344.6 B08.5 §.2 0.0 0.0 #,6563.1
1957 | 0.0 | 0.0 |66.3 |64.7 (1817 §07.9 [I81.7 1233.0 p2z2.4 [36.1] 0.0 0.0 )I.185.8
1958 0.0} 6.0 9.1 5.6 1130.0 226.1 [146.2 $396.7 £32.5 138, 6 0.0 0.0 (1,280.4
1969 1" 0.07170.0 |37.5 35,0 [147.5 166.0 }195.0 p89.6 Hi2.6 1 0.0 | 0.0 | 0.0 11,6331
1960 | 0.0 | 0.0 |41.2 [17.0 fi72.6 | 59.9 [93.7 {07.0 pP7i.2 |113.7| 0.0 | 0.0 |i,376,3 |
1961 0.0 0.0 h44.§_100.5 237.0 265,5 | 65,5 280.0 PBRI.3 1 84.0 6.0 0.0 01,4564
1962 0.0 bD.0 0.0 ﬂld.ﬁ 231.1 [188.9 [226.6 [101.7 [184.9 {143.4 6.0 0.9_" 190.9
19463 0.0 0,0 110.3174.2 100.0 [198,2 [|197.0 123L1_F30.0 73.6 F13.1 0.0 |1.026.1
7964 | 2.7 [10.0[10.8 1 53.8 50.7 p48. 3 [185.5 [136.8 |149.2 | 96.4 1 0.0 | 0.0 [1,144.2
1965 | 0.0 0.0 0.0]83.5 142.9 ¢47.5 [130.7 £02.6 P07.5 1 5.5 0.0 | 0.0 7
1966 | 0.0 {25.0 | 30.6 |136.0 p46.9 (177.2 [i90.1 po09.3 Jias. 1| - | - 6.0 '
1967 | 0.0{ 0.07|306.2|70.2 |12.2 p87.7 pde.4 i72. 8 p03.5| 0.0 | 36.5 [ 0.0 5
1964 | 2.0 ] 0.0 0.0 i92.4 [i48.7 £38.9 [id7.8,| - i s 80| 0.0
1969 | 77.6 1 0.0 [64.9 | 90.8 [176.2 349.3 [339.8 [i04.6 P27.3 | 59.0 |i5.2 0.0 i
1970 0.0 0.0 2.5173.0 P99.9 H94.4 | 57.2 P16.2 PB53.2 | 3G.9 0.0 0,9 2
971 | 0.0 6.5 | 7.5 155.0(163.4 B03.9 64,6 66.9 41.4| 0.0 0.0]53.0 )
1972 | 0.0 { 0.0 [ii9.8 | 54.1 [140.6 P35.3 [127.5 [227.4 [i54.7 ]i40.3 | 0.0 0.0 7
:i§f§”' g.o | 0.0]2t. 68.6 {161.0 [168.8 E79.0 p59.1 B65H. 0 0.0 0.0 0.0 3
1974 | 0.0 | 0.0 | 21.5 [131.2 §28.1 [114.4 [151.5 535.2 | 69.5 | 50.4 [ 58.5 | 0.0 3
1975 | 0.0 |18.2| 0.0 | 7.5 82.6.]i58.1 [357.0 [149.5 [146.4 [170.5 | 0.0 | 0.0 X
1976 0.0 0.0133.0|86.5 122.5P22.5 P86.4{171.7 B77.5] 177.8 0.0] 0.8 .2
1977 | 8.9 | 0.0 | 29.5 [ 28.8 [69.5 p07.2 |145.3 p42.5 [183.5 | 74.0 | 0.0 0.0 .2
1978 0.0 0.0 }]55.7 [139.9 238.3 [156.0 B48.3 H26.1 )185.3 6.0 6.0 0.0 .6
1978 6.0 [16.4]: 0.0 ]50.3 P35.1 P98.5 |135,9 B565.6 JID2.2 0.0 ¢.0 0.8 .9
1980 0.0 |16.5]20.2]|71.6 P78.8 P18.7 H99.8 [1458.2 199.8 [ 47.5] 0.0 0.0 .
1981 | 0.0 0.0}120.51]33.5 p38.4 05.64533.8 183.4 J1983.3 |194.9 0.0 0.0 .4
1982 0.6 |13.7127.0 101,3 {127.2 [156,2 P26.7 B64. 4 BT0.2 130.3 0.0 0.0 .0
1883 72.0 9.6 5.8 111.2 §199.6 [154.7 lib). T B39.7 J141.8 ]| 714.1 3.5 0.0 .1
1984 5.3 4.0 5.7 N3%.0 120.6 P246.5 H89.1 H60.5 R75.5 [126.3 ([ 11.8 G.0 .3
1986 | 17,5 1 55,6 | 5.2 [ 92.5 P36.2 pi5.4 B04.9 183.8 £64.8 [103.1 ] 9.0 | 0.0 y)
1986 0.6 2.5 0.0 j109.9 j16.2 R60.3 161.8 H53.0 P36.8 [136.6 0.0141.8 .9
1987 0.0 ]19.0]77.0 1207 147. 0 B57.2 116.3 #3394 His8.1 [194.0 ] 48.2 6.0 .9
1988 | 0.0 | 21.8 | $9.3 [i77.2 K02.4 [181.4 [749.7 266.5 | 86.9 P10.8 [ 0.0} 0.0 75
1989 4.2 0.0 | 31.7 [48.1 385.7 P51.5 296.2 397.2 H72.8 | 63.8 0.0 0.0 .2
1990 0.0 ¢25.9|80.3]25.7 $372.4 H47.0 P69.1 363.8 P71.3 J10C. 4| 19.4 6.0 .3
Averagel 5.2 9.9 126.7 81,7 213.3 P48.1 P50.0 316.9 265, 1178.3 6.8 2.5 ] 1504.4
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Table-B-10 Monthly and Annual Rainfall (Tank-81, U.T)

Station: Nuai Nam Thiang{Tank-81), Udon Thani (68190) Unit: nm
Konth
Year JAN fEB MAR APR MAY JUN JUL AUG SEP OCT ROV DEC Annual
1971 - - - B, 0 172.4 260.6 167.3 P66.9 [i47.2 ]| 40.3 0.0 1]53.0 -
1972 6.0 6.0 119.8 Rd. 1 1 49.1 p35.3 [ 94.1 [189.8]91.7]99.4] 0.0 0.0 833.3
1973 0.0 0.0 T31.3|50.7t67.2 149.3 p62.0 B69.0 P50.0 ] 26.3 0.0 0.0 11,4056.8
1974 | 0.0 ] 0.0 36,4 |141.2 140.5 [115.5 [195.8 P70.9 [106.0 | 71,5 | 47.0 | 0.0, 128 1]
1975 | 5.5 |76.8 | 17.7| 9.2 p49.1 [162.3 p05.1 254.4 Bel. 4 [160.2 | 5.0 |7 0.0 [i.506.1
1976 | 0.0 | 2.3 | 21.5 |40.6 | 17.9 Ji66.1 [208.6 [185.7 ¢i8,7 | 79. 4| 0.0| 0.0 |,018.8
19917 28.9 0.0 [ 26.1]26.0]89.6 [163.4 175.9 263.4 [204.3 66.4 [ 12.3 [ 20.3 1,077.0
1978 0.0 2.1 {53.9 | 87.6 1428.3 [142.6 232.6 P86.9 208.4]|14.0] 0,0} 0.0 [1,562.4
1979 0.0] 0.0 0.0 54.1 B19.9 H41.6 ] 28.5 R97.2 | 38.5% 6.0 6.0 8.0 884.4
3980 | 6.0 0.0 | 0.0 | 49.4 p53.1 p86.7 BI1.9 |i13.2 71,3 | 67.7 | 0.0 1 0. 07]1.352.%
198! 0.0 0.0 | 20.2 ] 28.8 p00.3 [172.7 14435.4 [120.4 187.2 [169.9 1.8 1 0.0 1,449.7
1982 | 0.0 16. 0 3.0 1 69,2 130.1 lins.5 P16.0 £79.8 231.1 [108.2 6.1 0.0 ALlﬁﬁ.ﬁ
1983 66.0 5.5 3.6 [176.0 | 97.7 P35.9 | 98.9 224.0 [130.5 | 56.9 0.0 0.0 {1,188.8
1984 | 0.0 | 9.4 | 0.0 86.5 i47.5 [i72.4 [18.9 188.5 p06.1 nd7. 81 5.3 [ 0.0{i,483.4
1985 [ 23.0[23.0| 0.6 | G6. 7 [i64.2 [i69.6 p39.7 [68.1 PI8.5 hﬂﬁ.l 0.6 | ©0.0i,288.9
1986 0.0 0.0 0.0 0.0 H13.4 [i75.5 127.06 B32Z.1 198.8 HOQLE 0.0 25,92 41,33%.6
1987 | 0.9 13.5 | 57.8 | 79.Y Hi7.1 BU;Q_fQI.S Ro2.7 30,17 HZZ.]_ 13.0 0.6 1,185.4
1988 | 0.0 [ 0.0 | 0.0 175.6 B21.6 [141.1 [i86.0 [i56.9 {811 [161.3 | 0.0 0.01,T17.5
1989 2.5 0.0 1246 196.2 P44.7 [190.3 Pi14.8 B17.4 96.8 ) 46,6 0.0 0.0 11,422.9
1996 0.0 21.8[64.4118.5P33.1 8567.4 232.0 278.5% 186.4 ) 72.4 ] 23.0 0.0 {1,487.5
1991 0.0 0.016t1.5115.0|85.0|%50.5 (189.9 09,7 [191.1 }49.5 0.0]15.0 357,2
1392 21.9 | 14.6 0.0 0.0 [id42. 8 238.0 N00.2 233.8 [189.2 ] 34.6 0.0 |19.11,194.2
1993 | 0.0 8.8 4.0 |40.5 p03.1 56,6 z62.2 p09.8 | - | 0.0 0.6 0.0 -
jiveragel 6.7 2 28 3 57,3 [193.4 [193.5 P13.1 PP61.7 ]189.9 | 78.3 1.9 5.811236.3
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Table-B-11 Honthly and Annual Rainfall (Tenk-80, U.T)

Station: Tank-80, Udon Thani (68180) Unit: am
Month T
Year JAN FEB WAR APR MAY JUN JUL AUG SEP OCT NOY DEC Annual
1961 - - - - - - 143.0276.4 p26.5 [181.0 0.0 0.0 -
1962 0.0 0.0 0.0 182.6 | 55.5 £533.6 [281.2 P12.7 |197.5 ] 48.2 0.0 0.0 1,214.3
1963 | 0.0 0.0 |32.0[20.077.5 p02.8 p33.9 (3.8 |10.1 4 7.6 831 0.0] 824.3
1964 0.0 0.0 0.0 33.5T60.6 [i17.9146.3175.9 218,56 Bi5.1 0.9 0.0 787.%
1965 0.0 0.0 0.0 ]85.3 169_§_?OG 9 k7.3 1os. 7 [is2.5 1 15.0] 0.0 0,0 ]1.588.3
1966 0.0 6.0 0.0] 0.0 0.0 P43.8 PB58.7 H16.0 84.?_124.3 0.0 0.0 1,226.5
1967 0.0 0.0 0.0 1(34.3[35.3 234, 1 7.5 115.2 pN57.8 0.0 }156.3 0.0 795.5
19638 0.0 0.0 ‘§;Q4”15.3 176.2 276.4 [166.7 R06.5 }159.8 0.0 0.0 0.0 8%¢.9

| 1969 0.0 0.0 0.0 154, 1 (i22.0 71.6 £57.0 172.5 |i98.5 - 52.8 0.0 -

1970 0.0 0.0 0.0°177.6 B24.3 Bo1.1 (I51.8 H27.7 B67.5]35.0 0.0 0.0 [1.935.08
1371 0,0 4.3 0.0 ] 0.0 ]i106.1 R72.5 B12.2 260.3 P09.5 1§ 15.5 0.0 139.3|1.323.17
1972 0.0 C.0 1500|685 1ioh.7 b25.1 |(19.8 BT4.7 {114.3 [157.2 12.0 0.0 1,296.3
1573 0.6 0.0] 16.3 | 777.8 046.1 P22.6 P90.6 PB15.6 218.2 }22.7 6.0 0.0 (1.309.8
1974 .4 |10.37134.9 [i38.6 {iz9.5| B6.6 PB60.6 [02.8 [156.5 45.9 ] 70.0 0,0 [i,439.6 |-
1975 | 4.2 50 113.7 | 38,3 [t71.3 ¥39.2 {62.5 193.9 20%.4 p22.8 0.0 0.0 1,761.3
1976 0.0 [ 25.27126.6|67.1 80.0 b81.4 243.85 £04.5 R50.6 | 59.6 0.0 0.001,641.8
1971 7.0 0.0 o185 7 2s. T [61.6 |149.4 ps1.9 j125.1]12.6 | 0.0 5.0 830.9%
1978 0.0 0.6 | 45.8 | 56.0 p96.2 39.8 p06.8 HzT.1 7230.6 1 10.0 6.8 0.0 [L,521.3
1979 0.0 £.0 g.0]97.2 B03.2 159.0 140.1 B832.4 | 80.17 0.0 0.0 0.0 |1.118.56
15380 0.0 0.0 0.0 (33,7 169.2 Tizz. 4 li79.7 [ 58.2 B61.3 | 47.8 0.0 0.0 972.3
1981 0.0 0.0 0.9 00 B06.9 $59.6 H98.7 [175.0 | 79.6 {130.9 ]10.5 0.0 [t 361.1
1982 0.0 10.7]70.1]194.7 [180.5 136.2 [i06.5 [{55.6 245.4 | 45.5 6.0 0.0 |1.045.2
1983 {39.1 o.ol12.0[54.a{90.8 [t45.1 | 78.0 193.3 1193.0 ] 39.8 0.0 0.0 845.5%
1984 0.0 ! 0.0 0.0 0.0 0.0 215.1 B53.6 B38.4 N82.7 150.2 | 258.5 0.0 {1,268.5
198% 17.0 0.5 ] 10.4]55.7 R68.3 2395. 0 ¢00.1 [118.5 ] 94.8 j141.3 0.0 0.0 1{1,141.1
1986 | 0.0 0.0 0.0 159,17 479.4 H24.5 [199.8 231.9 [133.6 § 37.6 0.0 0.0 {1,565.9
1387 0.0 0.0 26,5 185.6 |96.0 B17.1 127.2 p67.9 p14.1 | 26.0 0.0 6.0 l.180.37
1988 |: 0.0 0.0 6.0 3.0 P37.2092.1 182.2 284.4 |38.0 jidd.2 0.0 0.0 1,082.1
1989 0.0 S.0F28.6 79,1 [158.2 [198.6 ©03.5 106.3 349.5 160.1 0.0 0.0 [1,523.9
1990 0.0 | 64.5 | 36.5 §29.2 p16.3 H8d.7 B02.8 603.6 [139.6 108.0 | 11.0 0.0 B,014.2
1991 0.0 G.0 | 30.4 | 27.4 [125. % [1e2.2 186.4 160.8 |113.17 8.6 0.0]21.3 564.4
1952 | 0.9 0.0 6.0 0.0 |55.8[147.9 p42.7 B60.8 |102.6 | 16.6 0.0 0.0 927.3
$1993 0.0 0.0 0.0 |32.0 65,6 R40.3 [147.6 |163.8 - 0.0 0.0 0.0 -
verage] 2.3 L0l 14.11%5.9li7z.1¢67.9 P20.2 p49.2 ]198.4 ] 10.3 6.6 2.011263.1
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Table-B-12 Henthly and Annual Rainfall {Ban Phu, U.T)

Siation: A. Ban Phu, Udon Thani (68062) Unit: mm
Konth
Year JAN FEB UAR APR MAY JUN JUL AUG SEP 6CT NOY BEC Annual
1954 - - - - - - - 263.% M14.2 [126.8 c.0 0.0 -
1955 6.0 5 0 | 6i.5)89.2 P35.4 62.9 214.5 B17.5 177.4 29.6 §.5] 0.0 1,601,5
1956 0.0 43.0 | 42.9 | 88.2 R27.0} 78.5 2956.4 240.4 B52.1 | 25.0 0.0 0.0 |1,398.5
1957 6.0 0.0140.0111.0]i%3.4 120.5 213.1 317.8 361.3 | 46.4 0.07-0.01]1,.263.5
1958 23.8 0.0 2071 19.2 i12.40196.6 [133.3 H25.1 PB44.6 1 76.7 0.0 0.0 Ji.351.4 |
1959 0.01]11.9 70.3 [ 52. 3 p5z.0 p46.9 p39.3 [201.5 |[488.1 10.4 3.6 0.0 141,625.9
1960 0.0 5.7 §.3125.5 67,0 [131.4 261.2 {18.0 1378.8 41,3 0.0 0.0 ]1,634.2
1961 0.0 6.0 1 385.0]63.9 B302.6 P52.3156.3 Hib.4 |583.6 115.0 0.0 0.0 1.836.1
1962 6.0 0.0 § 3 |114.0 £57.7 236.8 p04.9 ©361.7 [226.5 [143.9 6.0 1.9 1,.5569.7
1963 { 0.0 0.0 2.0 0.0 15.6{95.0 l1i2.2 256,56 23,0 | 81.5 ] 21.2 ¢.0 513.9 |
1564 0.0 20 11 15.5 | 44.1]92.1 | 65.6 |11}.7 (183.1 172.5 [105.9 | 23.6 8.3 846.5
_1955 0.0 f45.6 ¢ 19.4 132.0 69.4 240.3 203.7 243.0 |161.4 [118.9 0.9 0.0 1.435.7_
1966 0.0 7.7 4611 86.9 R9&. 6 1i73.2 252.1 [543.2 1252.8 84.4 2.0 0.0 [t,743.3
1967 24.0 1.5 6. 51 36.2187.6 260.3 [196.4 121.6 373.7 0.0]498.0 0.0 §.204.8
1968 0.0 0.0 28.9 l42.§“302.8 78t.5 [392.4 (288.46 [320.4 1 47.6 6.0 0.0 (1.804.7
1969 b7.2 0.0 | 41.9110.51i938.1 $93.6 163.0 1 86.9 144.6 31.0 1 31.3 0.0 {1.068.1
1970 0.0 0.0 0.0 68.37125.6 H31.0 [161.2 122.] 170.6 { 65.0 0.0 0.0 [1.143.7
1971 0.0 0.0 0.0 0.0 2334 P75.0 386.2 [163.2 [147.8 41.5 0.6 0.0 j1,303.1
19172 0.0 |50.8]76.3]|81.7)129,2 96.7 |132.6 J223.7 31.4 ]110.9 - 3.3 ~
1913 0.0 .01 46.5 [126. 8 h71.8 ]i66.0 269.7 210.0 126.7 | 28. 0 0.0 0.0 §1,445.5
1974 | 0.0 3. 61 44.9 | 74.505.9 [i21.8 [170.6 1258.4 264.5 | 60.4 } 18.4 6.0 {1,223.6
1975 10.5 | 43.8 0.0 18,0 B40.7 ©57.7 R31.4 216.7 217.17 lio7.5 | 62.0 0.0 ]1,596.4
1976 __0.0 | 23.0 25.3 152.0 [116.5 (129.0 {qg.? i82.1[323.1 |133.06 0.0 0.0 [1.329.2}
1977 9.4 0.0 4.2 [ 61.8]65.3780.8 {45.9 193.2 [iv4.9 ) 17.2 5.2 0.0 737.9
1978 18.3 0.0 0.0 119.2 132.5 [140.6 |196.7 246.9 R00.6 [ 33.3 0.0 0.0 988.1
£1379 0.0 0.0 0.0139.2R29.8 - om0 21601 - - 0.0 0.0 -
1980 -0.0 - - 180.8PB15.3 335.2 244.2 [258.1 s - - -
1981 | 0.0 0.0}12.3]40.5P29.0 134.9 B652.3 [i40.5 n8j.1 1149.1 | 10,8 0.0 |t.150.5
1982 0.0 6.8 0.0 - 25,8 £68.7 [398.0 1335.6 {183.6 12.9 1.5 5.2 -
1983 15.6 0.0 .01 0. 083.6kog.0ok11.8 ]256.8 |180.1 83.2 0.0 2.2 1.101.3_
1884 0.0 | 13.3|40.7 | 86.6 ¢60.7 £06.0 J104.2 [290.9 168.5 [ 64.6 3.2 0.0 [1,540.17
1985 44.01] 26.5 6.0 |25.8 (11&8.6 j132.% j112.1 |157.9 165.8 { 95.5 0.0} 0,0 8759.1
1986 0.0 3.1 0.0 90.5 g22.1 [{9z.0 |232.7 |183.5 [281.3 106. 2 0.0 1'19.1It,330.5
1981 0.0 19.8 | 56.2 {i11.3 [143.3 1108.8 82.0 1275.9 264.4 | 87.1 3.5 0.0 {1.351.3
1988 0.6 16.5125.51483.9 B37.2 P29.0 [243.8 |i25.1 150.3 227,17 0.0 0.0 1,439.0 |
1989 12,38 11 62.8[39.950.8 [153.4]80.7 [3706.5 Ri14.3 136.2 0.0 0.2 [t.217.%
1990 0.0 139.40V48. 1[10.2 £26.6 006.2 |244.8 24%.9 257.2 ] 90.8 6.4 0.0]1,479.6
1981 6.0 0.0 h37.0193.6 [189.4 [ic0.6 5.9 212.2 73.7114.3 | 0.0]14.2 1.200.8
1992 27.1 126,85 0.0 1.7 J101.6 £14.3 B391.5 [361.3 [159.5 ¢ 32.5 0.6 | 15.3[1.281.3
1393 0.0 0.0 58.6 | 66.6 P74.6 p0s. 1 [246.1 202.3 [203.3 18.3 0.0 p.0J1,267.9
veragd 6.5111.2027.2160.3 201.3 b08.7 [222.2 12520 f254.1 ] 75.4 1.6 1.8 11328.3
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Table-B-13 Monthly and Annual Rainfall (XKH-18, U.T)

Station: H.

Wong (Kh-18),

Udon Thani{682061)

Upit: aun
Konth
Year JAN FEB HAR APR MAY | JUN JuL | AUG | SEP | 8CT NOY DEC Annual
1956 1 - | - | - - - = - - SR N X
1957 ] 0.0 | 4.1 [179.6 P36.3 (151.3 287 [233.9 [218.1 257.2 [ 44.3 | ©.0| 0.0 11,652.5
11958 | 2.47112.9]119.9] 12,2 )132.7 P25.5 166.1 B73.4 1163.9 | 46.3 0.0 0.011.061.3
1959 7.5 1 6.2 | 77.1]101.5 P62.5 [194.4 J137.9 | 43.5 286.6 ] 0.0 | - - -
1960 - - - - - 265.7 218.8 | 62.3 299.9 229.5 ] 4.1 8.9 -
1961 9.4 8.6 |31.113b6.8328.2| - { - - - - - - -
1964 - - - - - 110.9 [171.8 1185.8 B25.8 [176. 1 4,2 0.0 -
1965 0.0 |40.3 | 10,7 | 82.9 52,3 221.0 [114.0 B11.5 1187.11]59.4 0.0 0.0 {1,279.2
1966 0.0 |54.3|41.6 116.2 £62.5 222.4 ]135.1 [293.2 1 94.7 [115.1 4.8 4,9 }1,334.8
1967 0.6 |41.8112.0]98.9|97.0H70.0 Ji41.7 143.0 [366.2 4.5 143.3 8.0 J1,1:08.0
1968 6.0 0.0 F57.0¢{87.2 H95.2 278.2 |174.7 [339.4 357.0|11.8{10.6 0.0 1,511.1
1969 81.3% 6.0 8.3 [145.5 p17.8 [195.0 - 251.8 260.0 | 45.9 | 62.7 - -
1970 - 1 - - 1 - - - - v PB93.Tq8t.4 G.0 - -
1971 0.0 40.7 0.0 21.0 18.5 68.7 291. G 2¥3.9 j175.59 1113.8 6.0 |31.2 ]1,280.9%
1972 0.6 {57.6|85.8]94.1 161.9 [335.3 [179.3 [161.5 (182, 1178.1[31.3 6.0 [1,467.0
1573 | 0.0 0.0141.8 |i08.8 P13.1 P26.5 [230.2 |(56,4 1275.8 { 13.4 6.0 0.0 J1.266.0
1974 0.0 4.5127.5 |51, 4167.082.7 |130.4 Bid4.4 1228.2 |102.6 | 25.0 0.0 i,123.17
1975 17.8 164.5{64,.7|67.2 P04.9 316.0 [232.8 [t11.4 [206.1 [162.3 | 9.1 0.0 |i.456.8
1976 8.0})139.% 4.5 88.8 [121.3 [161.1 |178.0 205.9 [104.3 [126.0 1.% 0.0 §1,324.9
1977 16.7 0.0 143.0 |114.3 | 69.7]99.6 |165.4 247.4 |185.4 8.0 [ t1.3]20.1 ] 980.9%
1978 0.0 0 11.3]69.2]91.0 P57 [190.3 295.6 295.0 241.3 }142.0 0.8 0.0 1,488.2
1579 2.5]13.9 0.0 ] 54.9 218.7T BY96.4 |212.4 [143.0 J210.9 | 40.4 6.0 0.0 11,313.1
1980 0.0116.0113.5]87.8 H39.3 B77.9 1286.5 R64.1 {867.5 | 62.4 6.0 0.0 . 115.1
1981 0.0 | 11,03 72.4115.0 208.0 [169.2 220.7 |i167.2 {130.6 {162.4 | 28.5 6.0 [1,185%.0
1982 6.0 0.0]83.3]100.4 [113.6] 81.6 - - - - - - -
verage 6.6 | 20.8 | 44.9 | B6.2 £03.2 209. 0 [195.8 214.5 [263.4 1 33.3 | it1.2 2.9 ] 1341.9
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Toble-B-14 Monthly and Annual Rainfall (Ban Dung, .7}

Station: A. Ban Dung , Udon Thani{68212) Unit: am
Wonth - '
Year JAN FEB BAR APR MAY JUN JUL | AGG SEP oCT NOV BEC Annual
1974 - - - 11.47]41.0 106.2 R34.1 239.1 ] 94,5 11.1 7.3 6.5 -
1975 21.2 ] 2.81(15.1 6.4113.4 163.4 [323.2 351.1 3186.4 [167.7 3.6 0.0 ]t.259.3
1876 0,01 19.0 0.0]89.9 N19.3 117.8 R16.5 02,7 R75.17 35.6 0.0 0.0 N,080.5
1977 0.0 0.0 0.0 Bt.4i41.4[110.8 [138.8 B171.0 206.1 3.0 0.0 0.0 1.123.5
1978 0.0]22.8|68.6 108.5 19,1 122.9 PB27.6 449.8 07,5 | 40. % 6.0 0.0 i1,766.9
1979 _2.0 6.0 QLQ_ 83.1 4[3.0ﬂ{§l.0 196.9 263.5 0.0 0.0 6.0 0.0 1,437.8
1988 0.0 | 16.0186.0 (138.1 B50.8 B18.2 248.3 273.4 P16.2 0.0 6.0 0.0 [1,650.0
1981} 0.0 0.0}20.3142.1 | 83.8 pB96.4 H21.6 234.4 1131.3113.¢6 6.0 0.0 1,743.5
1982 0.0 1 13.5 50,9 R37.1 ﬁd?.l 127.4 B86.2 465.4 132.8 | 10.0 0.0 0.0 1,550.4
1983 6.0 0.0 0.0 [87.0 [ 63,7 1162.1 55,1 HT70.3 106.9 [131.9 0.0 0.0 1,178.2
1984 0.6 ] 0.0 0.0 [36.9 174.2197.8 1131.4 £90.5 p25.1 ]| 99.6 0.0 0.0 1,355.5
1985 [ 27.7168.¢ |51.6190.4 |60.1 [128.8 {169.2 p02.9 {115.9 0.0 3.0 0.0 f1,215.2
{986 | 0.0 [17.8| 0.0 |57.4 £65.1 p66.4 194.7 [276.2 pp35.2 | 77.6 | 0,0 60.0 |, 444.5°
1987 ] 0.0 | 27.8 | 61.5[60.4 | 73.1 [i15.6 [110.3 P28.1 [i76.5 | 70.4 | 21.6 | 0.0 )1, 145.9
1988 0.0 0.0 0.0} 34.8174.2 168.2 05,3 [121.0 | 56.0 [167.3 0.0 0.0 316.8
{989 | 0.0 1 0.0 | 48.5 | 67.5 66,3 p02.1 [212.4 pa5.1 | 61.8 | 26.0 | 0.0°| 0.0 |[,229.7
1990 6.0134.0|63.6 27.&_224.2 108.7 BH1.7 68,2 |195.8 _78.3 15.4 0.0 |1,867.17
1991 0.0 6.0 438.3 BL. L I8 31 67. 4 o3 s B2 0 ks1.3 | 4t.4] 0.0F22.511,305.8
1992 14.% 0.0 1.4 5 6 [114.0 P82.8 B367.2 H57.91151.3 . 35.8 (1 0.0 ] 15.3 h.505.8
1993 | 0.0 31.5 ] 1.0 [67.8 B85.1 bsl.2 271.3 P4z.6 [186.2 | 0.0 0.0 0.0 }(,506.8
iverage] 4.4 | 13.5129.317%2,.3 P205.0 h2d.7 P64.0 B40.7 lI66.4 | 52.3 2.1 4.6 ] 1383.4
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" Table-B-15 Monthly and Annual Rsinfall {Nax Scm, U.T)

Stalion: A. Nam Som, Udon Thani(68272)

Unit: nm

Month

JAN TFEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | Annual
Year
1975 - -7 0.0 {i07.8 ©¥80.2 [18S.8 |214.2 [162.2 | 57.2 | 44.51 0.0 -
1976 0.0 (26,1 7.4 |i12.4 P16.8 {i46.1 1i94.3 [210.4 [245.6 }i13.0 | 8.6} 0,0i,282.7
1977 | 10.4 | 0.0 |48.2 | 86.3°| 96,8 | 42.31i16.3 273.6 [197.7 | d2.4 | 5.3] 0.0, 318.3
1978 0.0 8. 0137.3 | 71.1(i63.1 |i37.4 [202.1 [200.5 203.0 | 35.2 | 0.0] 0.0 H,062.17
1979 00 5.9 0.0 [iss. 1 182.8 B53.7 {146.9 |(47.6 230, 1 [22.4| 0.0 | 0.0 [1,281.5
19850 | 0.0 0.0 | 4.8 | 69.5 {{71.6 [573.3 {i62.4 [182.9 [565.9 | 18.1 | 0.0] 0.0 l1,848.9
19817 |~ 0.0 {23, 4 [65.9 {64.5 [144.5 [208.9 [106.3 [188.2 |141.1}30.9]26.6] 0,0]1,400.3
1982 0.6 | 0.0 0.6 0.0 |116.2 | 67.5 |{88.3 {172.5 1127.3 114.3 |63.2 [ 6.0 1,139.3
1983 [48.7 1 0.0 5.5 | 44.9 [i88.9 p24.1 [i67.5 [267.8°[312.7189.6 ] 0.0f 0.01,349.7
1984 0.0} 3.0 6.5 7.9 1(90,2 [130.6 12789.3 |157.1 }i256.2 249.8 | 32.0] 0.0 [1,260.0
1985 | 39.2 | 6.6 | 5.0 [120.6 [1d2.4 |135.5 |173.2 18,6 [286.3 | 72.6 | ©0.0| 0.0 {1,220.0
1986 0.0 0.0 0.0 245.0 P90.0 $#43.2 {196.0 [149,0 ]i68.8 194.9 ] 0.0]23.111,507.0
1967 | 6.0 | 54.8 | 65.3 [i67. 4 |169.8 [187.6 [109.0 W32, 7 [363.1 | 23.5 | 12.3} 0.0 1,525.4
1988 0.0 | 7.8 | 13.2 | 90.2p31.4 £53.8 l116.3 248.4 172.0 Bos. 8| 0.0 0.0 [1.540.0
1589 9.6 3.9 | 64.0 124, 7 [i35.2 [i25.4 |i12.6 [271.2 366, 1 [103.9 } 0.0] 0,0 1,306.6
1990 | 0.0 | 11.9171.8 | 29.2 33,5 B18.0 | 98,6 [386.0 § 26.5 li68. 4 j 15.1 1 0.0 1,459.0
1991 0.6 | 0.07J11.7{89.5[120.8 | 73.6 335.8 516.0 [183.6 | 54.0 | 0.0 731.3 i1.416.6
1932 0.0 |23 7| 0.0 0.0]75.5p06d.9 p32.1 (i08.011207.3163.5| 0.6 5.0 ,720.6
1993 0.0 | 15.6 | 0.0 | 15.0 p8i.7 poi 6 [164.3 J17i.91i3%.2] 6.0} 0.0 0.01]1,089.3
(veragd EL0 12,022,571 84.1 £03.1 1206.2 194.6 [269.3 231.5 | 92,7 | 10. 4] 3.1 ]1335.5
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Table-B-16 Monthly and Annual Rainfall (Muang, NK}

Station: Amphoe Muang, Noog Khai {30012) Unit: im
Wonih
JAN | FEB | MAR ] APR | MAY | JUN {JUL AUG | SEP | OCT | NOV | DEC | Apnual
Year .
1943 - .- - 0.0 0.0 185.0 255.2 1 1556.5 P05.0] 0.01 0.0 6.6 -
| 1844 [8l.5 0.0 8.0 0.0t07.2] - 5B34.5]338.3 0.4 p19.1]12.0] 0.0 -
1945 0.01c8.81 0.0 0.0lis4. 7 Ht9.0 B13.4| 64.5]45.1| 6.0] ©.0 25.0 1,100.%
1946 6.0 |16, 21474 [162.0 [155.9 236.5 201.5 | 319.3 150.0] 0.0 0.0 0.001,266.8
1947 |50.51 0.0]70.0 5.1 [195.5 36,0 [ 24.01204.0}92.0) 5.0} 0.0 0.0]t.143.1
1948 0.0 0.0 0.00t78.0|68.41178.0 218.7 [ 614,8 H50,3142.7]| 0.0 0.0 8, 750.9
1949 0.0]21.01 8.334k2.3}1 - 90,0 121.5 | 5584 }i79.4 [100.2157.5] 0.9
1350 0.0 0,0] 0.0 0.0 p22.0 j1z.2 B91.5 - - 3.2}68.2p23.7 -
1951 [148.6 06.0112.57122.8{ - - ﬁzz.ﬂ 63.5025.0122.8]| 0.0] 0.0 -
1952 6.0 D.0(134.2] 0.0 132.7 £53.3 B50.5% 365.9323.0]16.0 0.0 0.01,579.6
1953 170.3(84.4] 0.0]39.1 £50.0 22?;2_“48.7 273.4B60.8 | 0.0]66.3] 0.01,520.2
1954 0.0V85.6114.0 [108.4 B22.8 p05.7[82.8 ] 264.0 P24.3[92.0] 0.0]| 0.0 1.40%,6
195% 0.0] 0.0130.0]408.3 [§§L£~289.3_|l7.2 380.3940.6 ] 36.0] 0.0] 0.0]1.207.1
1956 0.0 | 66.2 22.8192.3 @i A biT.aps4. s |12, 16,0 3.1 0.0 0.0H.730,2
1957 | 0.0 | 0.0} 30.6 | 51,3 |i66.2 p86.8 79,4 | 336.4 186.4 [107.7 | 0.0 0.0 [i,493.7
1968 [26.01 5.3 0113.2 | 80.2i0i.0pP27.4)i82.4]228.7[188.1]25.9 0.0} 0.0101,174.2
1959 0.0]19.7[35.01 9.4 266.7]93.9 H04.4 229.9l27.1| 0.0} 2.2 0.0 [i,788.3
1960 6.0 5.5]18.8)83.4[156.3 41,7 g§2.2 516.5 p62.0156.3 | 1t.5] 0.0 ﬂ.83dlg_
1961 6ol 31 16.0(28.4 78.6 33.9 [in6.2 | 377.3 B19.3 110.4] 0.0 0.0 li.602.4
1962 0.0 0.0 7.2]90.9077.4 p44.9 45,1 § 483.7 p50.5 p75.6] 6.7 ) 0.9 H.SB2L§L
1963 0.0 0.6146.8 [117.1 $05.2 800.4 034. 41 2471 P38.0 [ 66.3]47.9] 4.8 h.BGS.G
1964 113131730, 8 149,56 §i72. 2 64.1 £03.8 | 243.% p5L.7 |139.0] o©.2 0.0 [i.690.2
1965 0.0 6.31 5.01[149.5{160.5 _96.1 201.2 J 243.8 B97.1 | 48.8 0.0] 0.0 h.593.3
19ce T 0.8 [ 7.7 (63,7 [152.9 297.9 P31 3 [i85.4 [539.4 1i8.5 [ 55,31 0.1 | 0.0, 663.0°
N RE T3 1.0 8.9 {17.7 [i96.0 £15.2 P10.9 | 264. 7T p20.5 ] -1.6112.6{ 0.0],582.2
| 1368 0.5] 0.4]16.7]i46.8 b91.9 146.9 202.4 | 252. 4 B35, 51 36,6} 0.0} 0.011,530.2
1989 [37.9] o0.0f118.21i33.2 )182.7 p26. 4 i04. 7 167.2 P87.7135,3119.2) 0.0101,715.5
1970 .01 0.0l 6 [ 75.4 Biv.3 p23.1 187.4 1 647.2p20.9 ] 15.6 | B.2].6.9 P, 094.6
1971 0.8 6.7114.2)87.6 |i64.9 p72. 4 Ha5. 071 231.5 t71.0 | 53.2] 2.1]10.2]1.848.¢
1972 0.01 0.3]33.5][%3.1]127.2 813.3 130.9°1396.6 [104.2 |38, 4| 34.4] 9.3]l,335.2
1973 0.0] 0.0] 9.0124.4 180.0 i66.7 2ib.0 | 287.7291.4[35.3] 0.8] 0.0 11,370.3
1874 | 0.0] 0.1 35.0 | 19.7 44,6 HGE.3 P67.1 | 462.9 | 71.1 | 58.5 23,81 0.011,244.}
1976 | 20.7|28.6]17.6]73.7 ESZ.S 386.9 247.4 [ 519.2 P67. 8 j120.6 ] 9.21 0.0 ?,138.6
1876 0.0 23.2]28.6 | 54.2 209.1 p57.4 [163.7 | 253.0 p30.8 162.4 | 0.0 | 0.011,423.4
1977 | i8.4 ] 0.0 30,7 [i15.4 [171.3 Jr06.5 [177.4 | 307.2 p19.4 | 20.1 | 1.0 [20.6 11, 207.0
19718 771235 51713.4 [ 57.4 6.2 p29.9 (93.6 | 432,83 293.9 | 18.9| 7.6] 0.0 1,754.9
979 691 26.0F10.0 [115.8 £78.6 £73.2 |i03.1 | 205.81192.4] 2.1 6.0 0.01t,209.7
980 00 227 11.5183.6 331.0 b30.6 [283.01276.4 8718.6 1 61.8| 0.0 0.0 |1,958.7
1981 0.0 8,91 3. 4194.0187.7 74.5 W27.2 | 183.7 005,56 |159.3 | 59.7] 0.0 t,705.9
1982 0.0 112.6[96.0 107. 3 183.0] 0.0 p15h.5] 3456.4 86}.0 l0d.e | 26.7] 4.711,556.2
1983 0.6119.8] 1.3]64.1 ﬂ?&.? b00.7 £05.7 | 428.0 n91.9 Jid6.6 | 0,0]10.410,387.2
1984 0.5 4.301%3.3|72.7 b06.6 [189.6 329.2 | 458.9 Ph4.0 J132.0 [ 14.3 | 0.0 1,765,2
1985 115,10 [20.8 | 11.6 [ 57.1 ({71, 1 £80.8 p42.2 | 243.0 [i81.6 l1.2| 0.0 6.0 1, 3687.5
1986 0.0 1.6} 0.0]31.0 H50.6 084.0 P16.4 823 p23.6510i53.0] 0.0]13.8 B.055,2
1987 0.5 |14, 7)1 41.27) 39,2} 36.6 HD4.6 [ 81.4] 334.8 }193.8 72.3]30.5] 0.0 1.249.%
1938 6.0 ) 30.3120.2140,9 1170, 2 1116.6 [259.4 | 147.8 150.4 i28.5| 0,0 0.0i,365.2
1949 1817 4.0]60. 2 115.2 0i0.7 N61.8| 75.4 | 341.8 B31.1 | 47.4] 0.0] 0.0 h.352.4
1990 0.3 170.11€06.5 | 83.3 P42.5 p18.3 245, 4| 246.1 B17.2 | 61.3 | 62.2 0.0 1.661.7
1951 0,01 0.6 1060, 77.5 | 141199.5108.3 227.9 B11.7{10.7]| 0.0 ] 1.8 939.0
1992 |of.7122.31 2.2 20.3 ¢25.2 21&,6 Ha7.1 {208, 2 62.7]35.8| 6.1]17.1 1,408. 3%
1993 T 0.0f 8.61 2.6 [17.6 P8S.7 432 161.6  193.0 p13.2| 2.5]| 6.0 0.0101,122.9
veragd 13.1 | 14.31 28,6 £76.3 29,5 P55.4 42,3 | 321.1 b78.4 165.0{11.5) 7.4 11,542,.8
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Table-B-17 Monthly and Annual Rainfall {Tha Bo, NK)

Station: Amphoe Tha Bo, Nong Khai (30032} Unit: om
Month
Year |JAN | FEB | MAR 1 APR | MAY | JUN |JUL AUG | SEP | OCT [ NOV | DEC | Annual
(1 1950 - - - 108. 1 207.5—j§2.§_927.ﬁ_ 400.5 {168.4 |159.6 ti80.8 ] 21.0 -
1951 0.0] 0.0031.0)172.6 211.9¢144.2 P71.0280.7 P46.2 P11.0 | 17.9] 6.0 p,0633.5
1952 0.0} 0.0]72.6|50.6(46.2]70.4 nd41.8| 50.5}81.6[105.7]10.06) 0.0] 629.1
1953 5.0| 7.6} 47.6|61.0121. 4 345.1 152.41151.2R62.7]60.5] G.6] 0.01,214.1
954 | 0.0 0.0 0.0{64.6196.8 P27.171.4}286,9 p85.9 122.0) 0.0} 0.0 l1.254.7
1455 0.0 27.6|76.2 R15.5 187.3 {326.8 P59.0 | 238.0 p65.1{ 0.0 0.0 0.011,594.5
1956 0.0]67.3163.614.89] - { - | - - - - - - -
1957 - - - 57.8 D34.0 P44.5 b93.71306.7B46.6 96,9 0.0 0.011,890.2
1958 2.6 9.1] 0.0)55.81197.7 06.4[94.8 |246.61189.4149.4]| 0.0] 0.01,180.7
19501 0.0 ) 22.1 [ 54.3 [33.6 59.3 183.8 [148.2 | 178.7 {137.8 | 0.0 | 3.2 | 0.0 f1.571.0
| 1960 0.0 4.2 8.4]59.3140.4)78.3 27.71449.1 b27.4165.2| 3.5 | 0.0]1,763.5
1961 0.0 | 11.7]27.3[84.9}148.9 95.3 137.1|285.4 473.9 148.9} 0.0] 0.0]1,913.4
1362 1 0.0| 6.0 |11.1180.5pB34.5 232.0 38.7]392.0 h03.9 161.8 { 20.0 [ 0.0 [1,775.5
1963 | 0.0 | 0.0 |41.3 | 93.6 [185.4 |i94. 4 P18.4 | 196.4 143.4 | §1.9 [ 89.5 | 0.0 1, 264.3
1964 9.912t.8| 7.2 75.2 18,1 1236.1 230.0| 9B8.6 P483. 1 {125.3| 0.0 4.4 },374.7
1965 | 0.0 | 8.8 | 7.0 |T96.Z {661 |246. £ £09.5 | 248.9 p69.9 [ 62.3 | 0.0 0.0 1,513.9
1966 | 0.9 6,9 78.0105.6 b64.2 [307.2 28.2 | 493.7 [123. 4 60.0 | 1.2 | 0.0, 665.3
1967 | 2.3 [ 1.7[725.9|80.5 1577 [187.8 [167.3 | 157.0 p90.0 | 0.0 17.9| 0.0 i, 067.9
1968 0,717 0.0 23,86 [118. 1 [191.3 1180.6 33.2 1 306.6 B47.3]18.5 0.1 0.0 1,335.0
1969 |44. 7] 0.0 61.1)64.6148.3 f361.5[182.6]115.3 859.8|51.8)12.7| 0.01,402.3
1970 0.6 0. 0[33.8]84.2992.1 451.2 087.7| 346.4 P59.4]24.6 ] 0.0] 2.3 ]1,68).7
1971 | 2.4122,6]11.7]28.2 04,2 312.7 64.0 ] 260.9 N989. 7] 81.0] 0.7121.311,709.4
1972 0.0} 0.0|52.8[01.1{182.2 374.7 193.6 ] 271.6 p01.6 200.2 | 39.8| 9.8 |I,627.3
1973 0.0] 0.0]13.61]44.4 157.8 {137.4 PBD.? 400. 4 K08.¢ | 31,1 0.0] 0.0{,573.4
1974 | 0.0 |13.061.31124.6 {183.7 P08.7 1151.9 | 445.4 {94.1]95.0 [35.8) 0.0}1,413.6
1975 [18. 21 56.2 | 27.4122.3020.5 1B370.7 {153.21268.0 p41.5 L15.7 | 8.9 0.0 |1,703.3
1976 0.0} 29.3[063.4[125.4 [130.5 |182.7 190.71147.1 B42.4]64.0] 0.0 0.0 |1,283.5
1977 116.3]-0.0154.3 | 84.71145.7 y129.4 | - - - - - - -
11978 | 0.0]16.6323.7]81.9 30,0 P49.3 B34.6 | 238.7 R9L. 7 86.0 | 2.5] 0.0 N,555.0
1579 §.2[40.6] 0.0|64.0 78.2 p31.6¢[50.5|108.04£20.0| 0.0 0.0} 0.011,037.1
1980 ;0] 0.0 0.0]60.6 P98.7 pd6.9 P55.8 [ 370.0002.2 [ 77.4] 0.0 0.0 |1, 811.6
1981 | 0.0} 0.0]|27.8 108.8 P64.2 p90.2 p&4.1 11981 P08.9 132.6 ¢ 5.3} 0.0 E,TZG.O
1982 0.0 0.0{87.1]256.633.3]|72.9F18.4 _igflg_g39.8 0.91 0.0 0.011,413.4
1983 |43.9] 4.0 0.0]48.8]64.8 BI1.7p17.7]246.3238.47186,5] 0.0] 6.5 i1.268.6
1934 ¢.0|11.0% 0.0|82.1]|90.1[125.2 b51.6 | 254.3 [i80.2{120.1]14.2] 0.011,328.8
1985 |43.0]77.5| 6.3]|22.4]73.6 p27.3 18,5 159.0198.6181.1 | 0.6 0.0 F,l67.37
1956 6.0 0.0 0.0]15.1 p63.7 Qgi.ﬁﬁl98.6 296.7P89.2 118,21 0,0]16.5 1,524. 6
1987 0.0 65.8[55.84|93.6[130.2 p10.3[55.5]|231.6173.2[76.7] 0.0] 0.01,193.2
19838 0.0 0.2] 8.2]83.0H41.2 J185.1 N65.8 | 135.3 P15.9% [127.6| 0.6 0.0.01,371.2
1989 7.6 2.5[66.2[80.3192.9 P8C.0100.1[325.0pP48.8140.3] 0.0] 0.011,339.2
1990 0.0124.0127.901206.2p93.1 P26,8 3506.1[204.0P34.7 ]74.0]156.4] £.0],470.2
1991 0.0] 0.0]|386.1182.9p67.8133.0161.5]263,7 88,1 137.7| 0.011.5}1,342.3
1992 [42.2]124. 0 0.0 13.7 i6d.5 pi7. 8 pea.c | 27,9 po2.3{27.4| 5.0022.2 ,386.6
1993 0.2 721 6.1136.7 46.3 48,9 1gd, 0| 272, 7 136.3 ] 0.1} 0.0 0.00,133.0
Averagd 6.6 ] 12.5 | 31.8 | 76.0 £13.5 (66,4 49.0]269.2 282.2 | 717.4 | 11.4] 2.8 11,493.5
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Table-B-18 Monthly and Aanuel Rainfail {Bang Phuan, NK)

Station: H. Bang Phuaanank—Zd)F Nong Khai (30180) - Unit: om
Honth T
Year |JAN |FE8 |WAR |ApR |[mAY |Jun |JuL | AuG |SEP |ocT |Nov | BEC
195 1 - |- - - 4.4]19.6| 6.3 23.7[i86.5| 0.0¢'| 0.0} 6.¢
1957 { 0.0 0.0 41.3[73.4p28.8 |p65.8 p11.5 | 262.2 j75.5 130.9] 0.0} 0.0
1958 | ¢.0) 2.0| 0.0 556 |130.2 p91.9 P55.7 |333.9 lod. 4 [72.4] 0.0} 0.0
1959 (0.0 9.5 74.2|73.1 }p31.9 [p05.0 B65.7 | 314.1 M84.9| 6.8 | 0.0} 0.0
1960 | 0.0] 6.9]21.5| 8.2 [145.4 J1i0. 5 B53.3 [ 487.5 p60.9 [i08.1 ] 0.0 | 0.0
1961 | 0.0 | 4.3 |11.1[60.6 [P66.4i75.0 | 88.8 [373.4| - - - -
1962 | - - - 0.0 P13.5 [163.7 p73.3 [ 428.1 pd2.0 §76.8 | 0.0| 0.0
1963 | 0.0] 0.0) 0.0{68.0[148.7 40.6 p63.4|199.9 p53. 1| 63.4[56.5] 0.0

11964 | 0.0 0.0]29.4146.6 B44.6 [156.3 6.1 [185.2 Bi2. 0 317 | 0.0 0.0
1965 | 0.0 0.0} 0.0i90.8 £03.6 £93.7 163.3 | 226.0 PjI6.7 | 27.6 | 6.3 | 0.0
1966 | 0.0] 2.0}31.9116.6 p57.2 p51.1 P10.2 | 381.4 fi25.6| 0.0 3.6 ] 0.0
1967 | 6.0 0.0 2.4130.2|96.7 0.6 p42.6 [ 87.7 P37.8| 0.0 [20.0[ 0.0

(1968 [ 0.0 | 0.0]16.7 [112.6 163.0 £26.3 p41.6 | 778.6 P31.5 | 0.0| 0.0 0.0
1969 | 63.7] 0.0 [63.1187.7 01.0 [188.8 p41,0 | 158.8 P68.7 [42.7 | 56.5 | 0.0
1870 | 70.07| 0,0 [ 411 {67.9 182.2 H55.3 N12.5 | 353.0 87.5 [37.3| 0.0 | 0.0
1971 | 6.0 0.0| 0.0 0.0 §72.2 £32.0 p10.8 | 157.0 i22.1 {350 | 0.07] 6.9
1972 | 0.0 0.0134.6)35.2|36.0 57,7 | 73,7 |268.8 pad.5jiq1. 1| 8.8 2.9
1873 | 0.0 | 0.0f 0.0 j82 10195.7 p49.4 P86.8 | 185.1 P44.7|25.7] 0.4 0.0
(1974 | 1.0 | 0.8 }20.37|55.0 | 84.7 | 89.8 161.3 | 385.2 [[50.8 |43.6 [ 20.4| 0.
1975 |21.8]27.6 168.4 110.8 $96.6 P87.7 B40.7 | 212.3 B80.8 131.0{24.6 | 0.0
1976 | 0.0 | 14.4 {1380 | 88.8 [104.5 [146.6 [ 75.5 | 178.0 H81.0 [83.4| 4.2 0.0 ],
1977 | 0.0 | 0.0019.5|133.2 |30.4 [ 74.8 p67.9 [ 204.4 pI5.6 | 14.4| 0.0 3.2
1978 | 7.6 | 5.2 |64.0{%53.0 }281.8]i40.5 p51.0 [265.9 #132.3 [15.1| 0.0] 0.0
1979 |0 0 |31.0| 6.2 (46,1 P83.3 |i72.7 p03. 7| 167.6 | 52.4[20.3] 0.0 0.0
1986 | 0.0 | 0,0 | 0.0{53.9 p30.335.2 pP91.21246.7 135.9|31.8| 0.0 0.0
1981 | 0.0] 6.3 4.3 3.7 h84.8 [129.4 163.4{155.2 £93.1 N11.6| 0.0f 0.0
1982 | 6,61 0.0 | 17,6 | 11.2 62,5 J142.8 p68.0 | 241.8 B55.5 [ 43.6 | 3.4 | 0.0
1583 |22, 7 3.7|76.0|47.5|82.3 p46.3 i24.0| 282.9 12z. 4| 25.5| 0.0 0.0
1984 | 0.0 0.0 [30.7[32.9 151.9 [180.7 p12.7 | 244.9 105.9 p24. 7] 5.5} 0.0
1885 | 6.5 | 0.7 | 0.0 | 5.3 1134.6 N48.1 i64.6 | 108.2 [155.8 | 83.6 | 5.5| 0.8
1985 1 0.0 0.0 0.0 [12.6 p81.4 p37.3 p64.0[243.3 p36.4185.5| 0.0 0.0
1987 | 0.0| 0.0]99.3|56.9|76.5 ]p85.0{11.0|262.9 p2a.0|81.2| 0.0 0.0
19828 { 0.0] 0.0} 1.4 [141.3 hoo.4 146.6 p25.5 | 142.9 [169.5 [135.2 | 0,0 | 0.0
1389 | 0.0) 0.0 [34.8140. 7 195.8 po5. 1 817.2|363.5 B30.4[50.6 | 0.0| 0.0
1950 | 0.0 )33.5]65.7142.0p86.4] 0.0 P04.3§171.5 h74.2 [52.8121.5| 0.0
1991 | 0.0 0.0 |id2.1[56.9 157.7 ]i35.1 p69.9{199.2 |i56.5 [49.8] 0.0 0.0
1992 |44.9}37.7| 0.0| 3.2] 0.0 §53,2 p66.6 | 286.7 [185.7 31,2 | 0.0 [16.5
1993 | 0,04 1.8 | 7.0 [32.6 95.4 265.01387.7|181.5 I6L.3} 6.5| 0.0 0.0
veragd 4.7 | 5.6 130.2 |65.0 1831 905.7 (151.2 [240.8 P27.8 |60. 4| 6.4 0.6 ji.2t1.3




Table-8-19 Monthly and Annual Rainfall (Phon Phisai. NK)

Station: Anphoe Phon Phisai. Nong Khai {30022} Unit: mm
Month
Year tJAN | FEB | MAR | APR MAY | JUN |JUL AUG | SEP jOCT |NOY jDBEC |Annual
§952 | - - - 546 B07. 4 Hs2. s bed.5 | 486.2 p80.5 [27.0] 6.0] 0.0 - -
1953 115.2 | 85.5 | 13.0 ] 87.6 p60.1 B44.7 £84.2 | 508.0 R2.3 | 13.8 |1 10.0] 0.0 . 045.4
1954 [135.0111.8 1 0.0 | 32.7 443.7 [195.1 {96.3 {327.6 Bi1.6 144.91 0.0 0.0 D,646.7
1955 0.0 0.0]37.5}563.9 B35 7 165.9 023.6 | 352.2 P07.6157.7 | 0.0 0.010,444.4
1966 0.0 [75.7|24.4 | 65.2 po4.7 313.6 £93.3 | 388.2 B78.0] 0.0 0.0 | 0.0 7, 844.1
1957 | 0.0] 0.0 25.4 {58.1 P80.0 [426.3 B26.5 | 344.8 R93.2 | 26.1| 0.0 0.0 [.386.4
[ 1958 §30.51 0.0 ]32.1[64.4 155, 0 }i63.8 p52.4 1421.0 [173.0 160.51 0.0 0.0 j,752.7
1559 0.0 0.07146.3153.6 £29.5 158.3 F13.8 {423.6 ye2.1 26,5 0.0 0.0 1,937.7
(1360 § 06.01 3.5 54.2 | 2.3 P3N.5 14,5 [156.9 [871.7 }i59.0 [50.8 | 0.0] 0.0 P, 434. 4
1951 0.0127.0{15.5|%8.01127,8 p04.3 £16.9 1393.3 i25.6 |72.0] 0.0 ] 0.01,649.8
1962 .01 0.0 9.5164.5 R18.5 B79.9 38,2 1482.3 £91.0 #138.5 | 0.0 0.0 2,106.4
1863 0.6 0.0)24.5|29.20152.3 P321.4 084.7 3343 B19.5 F71.7( 0.0} 0.01,637.6
1964 6.5 137 01250 {135 1104, 8 202.3 p04. 8 [ 185.3 p97.0 fit7.54 0.0 0.0 1], 466.7
1966 0.0 15.81 4.5 116.9 P37.7 580.0 p41.0 | 330.5 [161.) {71.5} 0.0 0.01,759.0
1866 0.0 | 10.07]67.6 152.2 B21.4 314.8 B36.3 | 812.7 230.0 102.0| 0.0 0.0 £.349.0
1967 ol 0.0 0.0 103.8 [i40.0 [150.3 pis. 41 98,0 01.6] 6.0 7.0 6.0 {t,266.0
1968 ool 2.0l 6. 2788 0 187.5 p62.5 p62.5 | 307.5 H72.2136.5 | 0.0 0.0],624.9
1969 | 24.0] 0.0 }38.0 13.5 §01,5 110.9 356,90 | 209.1 192.513%.7 6.¢] 0.01.585.2
1570 0.0 | 0.0 72,5 n21.7 {31.8 K49.3 £47.4 | 566.1 105.0[i3.5] 06.0f 0.0 P.507.3
| 1971 0.0 0.0] 0.0174.0 p8i.4 i90.6 B64.4 | 348.8 130,31 |97.3 ] 3.0 18.501,4838.3
1872 0.0] 5.5]34.0]95.90123.5 299.3 P76.3 | 454.0 58.4 N17.2| 6.5 5.51.586.1
19731 0.0 ©0.0]10.5(33.8 115, 5 ?19.6 57 8 | 400.1 B11.9133.3| 0.0 0.0 {i,522.6
1974 0.0 8.5144.6 1512 196.1 [164,7 Pp99.2 | 683.8 h74.5 | 42.0 | 53.1 0.0p,810.7
1975 116.8 ) 8.5 §3.2 [82.2 p24.0 }i60.2 P79.8 | 808.5 P67.3 133.3 18.01 0.0 @,585.8
1976 001227 22,8 | 82.7 (161.9 1310.5 059.1 | 241.4 p53.1]28.1F 0.0 .0.08,623.6
1977 [16.3| 0.0 0.0 {i87.5 p38.6 [90.3 179.3 | 289.1 £69.8 6.0|26.4]. 0.010,537.3
1676 | 10.5 | 17.9 h27. 4 172.1 P18.2 Ji37.4 H40.0 } 343.7 b16.0 | 80.8 | 15.4] 0.0 2,179.4
1979 6.0 [ivd.5 | 75.0 135.4 H34.8 {62.9 865.0 261.8 [124.7[26.0¢ 0.0 0.0}§,946.2
1980 0.0135.7 | 16.6 1i59.5 $30.2 [8t.9 (108.5 | 360.8 £73.0 i05s.1 | 0.0 0.0 §.371.3
1981 0.0] 0.0]13.5P19.9 p68.0 997 1i15.8 | 426.3 £62.0 212.9 | 0.0] 0.0 B, 497.]
1982 0.0 3.8 |94, 7 | 68,4 p45.3 £240.0 p45.9 | 648.1 B36.6 p17.6 1 0.0 0.0 £,000.8
1983 | 69.8 | 12.31 4.3 (56.3 129.0 R63.6 N78,.5 | 523.9 p49.6 u62.2 | - 0.0 -
1984 - - 1.2 [103.5 Bi45.2 p41.6 p23.3 1551.7 p73.21184.8| 7.8 | 0.0 -
1985 |36.5188.6]19.8 130.0 3.8 UI17.1 N64.2 |417.6 126.4[68.7]| 0.0 0.0[1,803.7
1386 0.0y 0.0 0.0 50,0 506.9 B35.0 $97.6 | 472.8 P36.8 116§ 0.0 13.5 P,336.2
1987 0.0120.3139.0189.7196.0 p32.3 141.7 | 368.0 534.2 128.2 ] 0.0 0.0 p,05].4
1988 0.0 |41.6 [14.6139.8 p54.8 {26.4 107.41349.2 J140.7 142.5] 0.0 0.0 ), 457.0
1960 |35.6| 0.0 [20.2 i1z, 2 205.0 184.2 188.5 | 396.5 372.9 108.5| 0.0| 0.0]1.6063.6
199¢ 0.6 0.6 179.1 | 68.6 79.0 b61.0 £89.7 | 306.4 p26.7 027.5 p49.9 0.0p.128.4
liveragd 6.9]18.1]30.9{91.4 76.7 B45.0 120.1 1421.7 p08.4179.41 8.6 1.01,902.1
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Table-B-20 Monthly and Arnual Reinfall (Tank-4, NK)

Station: Huai Pleo Nguak {Tank-4}., Nong Khai {30170) Unit: mm
Month
Year | JAN [ FEB | MAR | APR {MAY | JUN | JUL AUG | SEP | OCT | KOV | DEC | Annual
1954 | - - TV se 2 hotLo | de1 s 8976 | 0.0 6.0) 0.0 -
1955 0.6 0.o]%0.0] 0.0171.0p19.2 H47.7|418.460.6 ] 0.0 0.01 0.0 {1,666.9
1956 0.0 0.0 2.8|74.2 pe5.0 H11.2 $313.0|438.0{193.0] 0.0% 0.0 0.0 01,697.2
1967 ¢.0] 0,000, 0] 76.0P66.0 H73.0 #35.0]373.0 867.6 [954.91 0.0] 0.0p,144.9
1958 [ 40.0] 0.0131.5(160.3 [198.8 h51.7 §32.0]3656.5 372.5 [148.4 0.0] 0.0p.160.7
1959 0.0118.9142.21105.3 B12.9 141.0 p19.5]345.7 p356.0 [ 11.7] 0.0] 0.0 }2.032.2
138560 p.0f 8.6117.5| 0.0 P33, 4pe7.9 H20.2[923. ¢ H76.0141.6] 0.0 0.0, 569.0
1968 | 0.0} 0.6)20.5]|70.410i69.5 [238.0 212.5|510.5 p21.7133.1| 0.0 0.0 4,877.6
1962 | 6.0 0.0[30.5}35.8 [159.8 }130.2 £62.2 | 497.0 p378.51139.2] 0.0| 0.0, 037.2
1963 0.0 0.014.5]38.6[177.0074.5 H11.4[482.5 R09.6 [ 82.7[18.2 ] 0.0 ]1,902,1
1964 0.0 0.0 __0.0]181 6 [178.7 H14.9792.7]3%4.8 Bi7.3 38,0} 0.0) 0.0[1,846.0
1965 0.0(32.1] 0.0 [158.9 314.2 [692.5 H07.8|524.0 B83.2 168.9] 0.0 0.0 ,5681.6
1966 0.6 0.0i18.0187.6 H83.1 H65.% Hdb5, 1 [1192.65 p2Y. 9 114.8°] 0.0 0.0 P,.132.5
1967 1 0.0[32.6] 0.0 [(19.2 |i0L.1 60.4 236.7] - G17.4| B8.0| 3.5]| 0.0 -
1968 | 0.0 8.6 39.3 | 80.¢ P26.6 [122.2 23,2 | 526.1 [199.7 | 0.0| 0.0 0.0 £.425.9
1969 [ 55.6] 0.0 175.3]74.9 11564.2 ;193.8 pd]1.0) 254.3 045.0]25.1 6.2 0.0p.034.4
1970 0.0] 0.0]35.5]138.6{333.4 ©£68.4 B63.11]433.1 BoG1.9 01 0.0 C0.0PR,274.0
197! 0.0 6.0] 06.0]138.6 g06.5 H70.7 HOS. 7| 188.1183.9]76.8] 0. 0] 0.0 ,170.3
18%2 0.0] 0.0]%53.682.0]151.2 £35.9 H60.501348.2 | 75.9 36.4]52.2] 0.0,655.9
1973 0.0] 0.0] 0.0]50.8p72.8 B16.4 [143.1]552.1 254.56]115.3| 0.06) 0.010,745.0
1874 | 0.0 | 3.6 [35.8 90,3 [111.0 247.4 |i43.0 | 633.0 [175.5 | 15.0 | 47.0 | 0.0 [1.801.6
1975 0.0] 0.5]36.0141.0pP26.0 H96.6 B47.4|721.3 H31. 4 158.4|19.0| 0.0 P,477.6
1976 0.0]24.0]18.4]67.2]i97.5 257.7 237.71422.6 R84.1]98.5| 0.0 0.0[,607.7
1977 0.0] 6.0 0.0]62.3 B44.4 1185.4 )171.% 5.2 pag.t|t0.6] 0.0 42.5[1,828.2
1878 0.0 14.5]31.0 02,1 031.0 H57.2 N79.0] 410.6 [131.8 ]85.2|50.2 (| 0.0, 192.6
1979 0.0]50.0[21.4165.3359.0 589.3 283.5|307.2 pP25.5(23.61:0.0| 0.0[,930.8
1980 | 0.07120.2) 0.0PH]. Y P33.0 44,1 H64.4] 318, 1 H35.91112,0] 0,0] 0.0 2, 238. 8
1581 0.0 0.21 O0.7PIS.7065.7 Bb7.1 b64. 6| 413.7 B17.3 P28.2|47.9] 0.0 P, 524.1
1582 0.0] 0.6130.7] 0.00119.1 282.5 P01.0 | 575.0 B64.5 h92.3 C.0J10.01R,775.1
1583 [36.0] 0.0110.01}58.5 [161.6 305.1 PG4.1 | 770.8 p0B. 8 “37.2 0.0 0.09,093.3
1984 6.0 0.3}10.1}90.6 H12.0 Z18.550.1 | 384.7 P15.5 193.8] 6.3] 6.0 P,221.%
1985 0.0 8.4] 6.0]140.5 P22.8 375.7 P13.4 | 433.7 |175.6 013.2| 0.0| 0.0 [1.683.3
1986 0.0] 0.0] 0.0181.5%28.4 B64.4 §30.1[403.3[181.81}i34.5] 0.0 0.0.824.0
1947 6.0017.7]60.40501.4]15.1 M34.0 165.9 | 433.9 H92.5[i06.4] 0.0] D.001,777.8
1988 0.0} 0.0 G.0§17.1 P46.5 H02.6 76,9 322.0 [159.3 j148.5] 0.0 0.0}, 472.9
1985 0.0} 0.0]24. 2 1i0.0 }i50.0 Ji73.6 W64 7| 510.4 P92, 2[31.5| 0.0 0.0 [i,516.6
1520 0.0}59.6156.878.6p68.5]| 6.0 Pc0.2]266.7 11,4 [155.8 144.9] 0.0 1,622.5
1991 0.0 0.0]76.8 91.9]567.1118].4 B63,1]528.2 p87.2J34.8] 0.0}19.41,633.9
1992 160,41 13.56] 0.0 1.6} 0.0 p88.% b8I.1]1350.6 pP24.4F 5.41 0.0 22.5[1,548.0
1993 | 0.0 14.6] 0.0] 75.3 2O1.9 596.2 h4).3]203.7 B96.5| 0.0 3.2 | 0.0 p,322.7
veragd 4.9 8.426.9]93.1§32.2 368.4 §353.1 ] 460.8 B22.3186.3|10.0| 2.4 11,968.8
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Table-B-21 Monthly and Annual Discharge (KB-53, Huai Luang)

Station: Ban Tha Tum, Code: H220102, C.A.: 1,210 sq. ke Unit:HCH
Konth
Year JAN | FED | MAR | APR { MAY - JUN JUL AUG sip OCT | NOV DEE Annual
1976 [0.00 0. 00 0. 00 B.00 [ 0.00 | 2531 3.21 | 4.47 | 36.89|43.35}17.63 [0.00] 103.08
1977 710.00 1000 /0.00 0. 00 10.00 ] 5.321 0.48] 4.74 '83.65120.35 ) 1.02/0.00] 115,60
1978 10.00 J0.00 (0. 00 0. 00| 0.00| £.82 (384,86 [204.64 [108.8G | 87.85]3.05[0.00 | 436.08
1899 19,00 10,00 0. 00 H.00{ 0,00 {71.32 {68.31 [ 72.54 123,14 | 5.3310.00 | 0.00]240.64
“1980 (0.00 .00 [0. 00 .00 ] 0.00 | 84.95 { 65.16 | 86.20 {123.50 {1 30.72 [ 1.01 [0.00]381.54
1981 10.00 .00 0,00 }0.00]0.00}37.39]57.65|74.93}35.98137.10]4.31}0.41]}248.37
1982 0T 4T 0. 42 0. 58 0. AT {2 72| 9,37 J12.42 | Z0.59 ) 53.91 | 60.30 [16.51 ] 0.65 ] 178.90
1983 [0.81 0.47 10.57 [p.57 | 0.63 | 15.40 | 21.87 | 52.22 | 74.58 | 10.26 | 4.73 ] 1.95 | 183.96
1984 [ 130,59 0. 03 0,00 [ 1. 19| 1.80 | 28.52 | 39.34 | 41.87{52.43 |3.27 |1.30 [ I71.57
1985 .12 P.44 .78 0. 72 1476 | 14.35 | 4519 | 53.78 | 30.28 | 18.48 |3.24 [0.29 [ 174.43
1986 [0.00 0.00 [0.00 J0, 00} 0.85 | 941 |29.90[33.15 | 27.08{12.71 [13,26 | 0.67 | 127.403
(VERAGI0. 32 1. 17 0. 18 [0.75 ) 0.01 123,57 | 3714 | 58. 78 | 5817 | 34.50 | 6.18 | 0.48 | 220.56

Assuming rainfall as 1, 300mm, Runoif percenl= 14, Specific yield= 5.9 1/s/sq.km
Dry season Runoff: 7.48HCM{J. 4%) :

Table-B-22 Monthly and Annual Discharge {R220102, Huai Lunag)

Staticen: Nong Wua So, Code: 1220102{Kh-53), C.A.: 436 s5q.kn Unit:MCM

Manth :

Year | JAN | FEB | MAR | APR | MAY | JUN | JUL AUG SEP | OCT ‘| NOV | DEC | Anoual
197277106070, 60 10. 00 P. 041 0. 00| 0.06 | 6,60 0.07} 0.28 ) 7.2110.60 [0.00 | 14, 8¢
1973 [0.00 0.00 9. 63 0. 05 | 0.47 | 7.41 | 3.04|14.35)33.69]13.55]|0.00]0.00]| 73.19
1974 [6.35 .84 |1.28 [6.55[6.987 ) 7.91 | 6.50|38.08 | 25,26 | 12.560 | 7.67 | 6.77 | 137,865
1975 (2. 78 P.i8 | 85 6. 16| 6. 17 [ 11.10 | 32.43 | 7.07 | 50,78 | 29.47 | 1.93 | 0.87|'152.90
1976 |o.00 p.oo .o . 2i | 2. 22| 1.87 ] 1.36| 2.39|18.18115.83}16.95[0.23 | 51.35
1877 |i 33 p. 17 0. 38 [1.35 | 1.62| 0,631 3,43 | 13.94 | 47.83 | 2.20|2.95|2.23| 78.12
978 P2 poa7 o 17 [ 03 174.07 | 1,19 | 25.64 | 87.38 | 75.61F | 28.44 | 2.12 | 0.57 | 227.60
1973 jo.o0 .00 . o0 2. 771 4.31 [ 41.05 ] 9.97|22.54 | 3.00| 6.72 | 1.14 | 1.28 | 86.78
1580 .23 P. 93 {I. 19 P.97 1 3.50 | 30.84 | 20.26 | 13:15 | 81.34 | 1£.09]2.41]0.52 167,43
1981 10.23 p.23')0.69 .40 ) 1.40| 5.22 | 16.78 | 16.84 | 5.97| 6.89]|3.34|0.37 | '57.46
1982 10.09 .06 [0.06 0. 68 [ 1.70| 1.5%| z.01 ] 7.95|35.93 | 26.20|3.86]0.65] B81.84
1983 19.65 0,75 .80 .38 | 0.33|10.82 | ©.85 133,05 [42.33 | 9.63 [2.90]6.71 | 168.20
1934 0.53 .42 [0.48 0. 03 | §. 3t | 1. 19} 13.11{13.64|27.32|19.84[5.39]0.16| 79.42
.1§§§ﬁﬁB;12k9“12_QLLLJL15 1.93| 8.82110.91]22.04] 5.86 | 1i.01|2.67]0.12| 63.33
1588 p.2i p. 6o jo. 00 o 00 | Z. 00 | 2.30°) 2.75414.12 [ 27.63 | 4.06|3.58 [0.806 | 57.46
1983 .43 p.20 P67 (.77 | 1. 48| 1. 69| . 397 5.21 137.87 | 16.48 [3.20[1.03 | 71.42
(1990 .29 .34 |i.33 p.10 | 3. 76| 15.13 1 17.53 112,83 | 66.98 | 48.12 | 4.25 | 1.82 | 175.58
1891 k.qz 0.23pp. 70 0.9z [2.32 | T.46} 2.14}118.92132.31 |12.87|1.48|0.05 73.22

_ - l _
AYERAGFL.QQ .76 .38 .42 | 2. 41| 8.35110.15§19.04 }34.46 ] 15.35]|2.95]1.01] 87,76

Assuming rainfall as 1,300nm, Runoff percent= 17, Specific yield= 7.11 1/s/sq.km
DBry season Runoffs 8.GIMCM8 2%}
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Table<D-23 Wonthly and Annuol Discharge {H)190104,

Hual Meng)

Station: Dan Xrual, €ode: HI9QE04, C.A.: 2,370 sq.km. Unitl:MCH
Honth
Year | JAN | FED j MAR | APR | HAY JUN JuL AUG Sty ¢t | NOov ] DEC | Aanuat
1980 |0, 60 00 (0,00 J, 00 }i7.36 {248, 76 [133.47 [170. 10 §271.77 [ 97,93 [(5.88 {3,065 1i039. 04
1981 1.5 .66 J0.72 .92 21,75 | 69,57 [187.94 |116.81 118,60 [ 97,00 .98 |'3.46 | 646. 40 |
1982 |i.68 |1, 12 |37 [I.56 | 4.92 | 7.787) 24.47 |130.25 P49 84 149,58 13,19 § €. 34 /522,05
1983 [5.28{1.85 0.60 0. 72 | 1.61 ] 35.00 70.491i93.48 270,06 | 53.82 P6.14 14,55 | 663.60
1984 10.94 .01 [9.00 p.07 | 2.90 | 27.91 j128.05 [108. 34 107.90 1136.57 [21.47 5.00 | 539.17
1935 |I. 42 .11 j0.58 .05 0.54 ]| 12.45}175.47 182 14 0.00| 0.00]0.00;0.00]174.90
VERAGHI. 90 D. 06 10.55 10.55 113.18 | 65.26 {104.93 {133.62 [178.03 | 89.15 2.29 |3.80 | 614,21 |
Assuming rainfall ns 1,400an, Hunoli percent~ 19, Specific yield» 8.22 1/s/sa.kn
Dry seasor Rupoffs 30, 05HCH(4 9%) '
Table-B-24 Monthly ond Annual Discharge (M190201, Huai Hong)
Stalion: Ban Po Tak, Code: H130201, €.A.: 255 sqg.kn Unit:HCN
Honth : ' - '
Year | JAN | FEB | MAR | APR | MAY JUN JUL . AUG Stp OCT | NOY ] DEC | Amnual
1980 0,00 0.00 [0.00 [0, 00 3.14 | 45.27 | 35.53 | 37.12 é2.33 16.77112.99 £ 1.02]214.21
T981 106810 24 J0.27 0. 16 | 3.53 | 11,14 [39.74 (36,02 [24.18 | 14,17 | 4. 07 [ T.37 } 135.5¢_
1982 B 6T B 3T P 3T B8 | 1471 5. 111 4.93)25.42 | 50.09 | 27,19 4. LT | 1,67 | 120.78
1957 1T 41 0. 47 0,19 ©.32 [0.89 | 4. 16| 4.77 [23.53 |48, 80 | 7-36 | 1.77 | 0.72 ] 94.03
1984 |0.42 0.21 0.05 0,101 2.46| 4.5)} 39.51 20,94 1 46.04_ 20.59 3.60 [ 1.15 ] 1068.77
1985 1. 43 [ 0.3 16.07 [6.06 | 0.57 | 8.67 | 13.93|15.37 | 21,19 6.25 | 2.32 [ 0.65) 64 86
1686 [0.26 .09 [0.04 0,48 |i5.78 | 18,14 | 1794 | 19.37 | 36.3 _? 04 | 3.44 |'i37 1 120,29
1987 |0.54 |0.37 12.94 R.47 ) 2.26 | 23.%6 9.07 | 3798|3326 | 17.74 | 2.83 ]1.45 | 134.51
1983 68 0.43 10,32 10,37 |20.47 [ 28.02 | 27.76 | 22.86 | 15.82 | 22.55 3.88 | 1.38 ) 144.35
VERHGFG 571 0,26 B. 47 p. 47 5.09. 15.96 | 21.36 | 26. 35,33 | 15.63 | 3.22 11.20 | 126.48

SSuUB1ng ralnfall as 1,30
Dry season Runoff= 9.8MCHM{3. 5%)

Unm, Runof? percent> i6. Spcclflc yleld= 6.8 i/s sqQ. km

n.21




fable-B-25 Wonthly and Annual Bischarge {I190101(Kit-18). Huai Hong)

Monthly Discharge of Huai Hong River

1976 |l i3 p.89 Jo. 91 b.65 | 0. 21} 0.a6 | 0.31 |82 91 |(43.T1 | 12,39 |11.24 [ 0. 88 | 25549

Station: Ban Na Ang, Code: 1190101 (Kh-18}, C.A.: 1,307 sq.knm Unit:¥CH
Honth . ' '
Year | JAN | FEB | MAR | APR | MAY JUN | JuL AUG SEe 0CT | NoV | DEC | Annual
1957 5,07 1,01 0. 00 0.28 | 0.38 | 4.04 | 10.05 | 13.56 | 43,58 |'11.25 | 3,13 | 0. 14 | 86.25_
1858 10,68 0.45 10,37 p.87 | 0.65)| 6.96 | 1.12786.66 ftol 194 4.80]0.51106.83]193,03
1359 9. 04 p.02 .02 P02 |i4. 77| 3.34] 12,06 |25.08 ji45.86 | 4.9316.3210.06 | 206,52
1560 [0.14 10.09 0. 08 .05 | 7.87 | 6.54 |'34.01 | 73,54 )106.00 | 97.52 | 2.14 | 0,44 ] 328,42
1961 0,64 10,38 0.38 J0.07 | 4,17 | 41.85 | 6.03 | 36,86 {243.71 [ 38.92 13.27 [ 1.11 | 377.33
1962 0,65 p. 44 0.37 |o.41 | 1.50| 7.16 [ 20.22 | 30.66 | 74.10 | 89.66 | 2.51 | 0.83 | 278.48
19637 [0-3F .21 f0. 18 [0.36 | 0.46°| 1,77 | 12,747 | 48.48 1 51.93 | 15.53 24,53 10.73 | 160,62
1964 0,32 P, 18 (0. 11 |0.20 [20.92 | 75,24 | 28.23 | 9.72159.56[91.29{5.23}1.29 232, 29
965 0. 19 .13 .11 0.15|0.52 |'37.99 | 13.95 (82,82 {87.65[ 4.2040.92)0.27 ) 228.80
366 0.5 .27 10,21 0. 17 ' 8. 447|'59.22 | 30,97 | €6.84 1 73.57| 3.2613.25)0.36] 241,26
1967 10.21 .01 15.55 .24 | 1,39 3.98 122.52] 2.061133.46]29.8913.2310.49}209.14
1§63 p.30 . z3 [0 45 .03 | 4.217| 19,70 | 4v. €4 1 41.52 ] 71.08] 8.84 12.60]0.37)130:11
1969 10,00 0. 00 [0.00 j0.23 | 0.29 | 1. 42 | 40. 70 [ 18.74 | 37.07 [ 17,52 [8.07 [ 0.92 | 124.96
1970, 0.91 0,65 |0.58 [0.63 [2. 16| 92. 45| 37.02 [152.45 [168.38 | 37.85 | 6.40 f 2. 51 { 502,03
1971 i 28 |1 07 |i.01 .88 | 7.82| 9,78 |32,53 | 62.48 | 80.22 |28, 83 3.28 11,96} 231.30
1972 {178 .00 |io34 [(L 1| 1.7 [ 667 | 3.47 | 4.01 | 26.46|66.48 |5.43 42,17 f 113,91
1973 (.62 f1.45 Ji.i5 .95 | 2,451 26.60 1 54.65 | 31.87 [133.47 [ 31.67 ]3.45]1.26 | 289.43

1

3

8

1975 0.3z P04 Jo.04 .02 | 0,66 |66. 51 | 61-857| 33,32 | 75,62 | 61.58 | 3,59 0. 69 | 304,25
1976 . 1.19-10_._5__1__Q__15"tz Jr 268 | 1728 2. 33 {15771 |i17.84 | 98.47 [18,14 | 0.40 ] 258.20
1977 6. 89 .12 3. 21 jo.00 | 0.00 | 060 | 0,00 )| 0.00| 0.00 ] 0.00]0.00}0.004 1.22
1979 6. 00 |5.00 0. 00 0.25 [ 2.83 1213.45 [ 90,90 | 63,66 | i6.24 | 3.3% | 2.56 12,44 | 385,64
1930 10.89 0. 68 0. 09 |1 10 148. 63 184273 {124.97 | 82.89 396,02 | 24.80 } 6.74 | 2.62 | 962,52
1981 [1.62 |L61 1742 0. 25| 3 63 | 8 4271 84,15 |30, 84 { 1. 37 | 28. 45 }13.35 [ 0.96 | 208. 07
7882 10,020,000, 00 0. 01 { 0.03 | 058 | 7.48135.6¢ [142.87 1143.46 21.68 [ 1.90 | 353,69
1987 | 2070 63 0. 02 0. 18} 0,24 [2T. 69 |16, 13} 41.42 165,17 1436.35 4.84 [ 1.64 ] 383. 50
1984 1064 0.44 0,01 .00 0,07 | 2077 [16. 44 | 41.062 | 74.26 {136, 38 | 5.54 | 1.56 } 398.72
1965 [0.00 .00 0. 02 10.00 | 0.50 | 2.3% [57.85 | 26.73 164,356 | 17.66]5.57 | 0.84 | 175,81
1985 jI.43 (1, 12 [0.59 10.41 32,84 | 44.28 | 68.34 | 18,94 § 44.04 | 35.42 23,22 | 3.78 | 274.36
1987 10,00 10.00 |0, 00 0.01 | V.04 | 3.39 | 45,24 | 54,50 [i26.48 | 73.€1 1 4.33 | 0.53 | 304,13
1988- 0. 03 .90 [0.00 .03 [27.30 | 88,24 [i13.69 | 76.71 ) 81.98|69.97 } .05 1.23 ] 468.23

tveragad. 64 .38 [0.48 .31 | 6.44 | 32.99 | 41.62 | 45.99 | 97.47 | 45.95°]6.84 | 1.15 | 280,15
Assuming rainfall as 1, 300mm, Runoff percenls 6, Specific yield: 5.8 1/s/sq.kn
Ury season Runoff= 9, 8MCHI{3.5%) .
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APPENDIX-C Water Resources Potential

A} Runoff Analysis

Iin order to know the water resources potential in the Study Area,
runoff analysis using Tank model was performed Rainfall for the analysis
was selected by using Thiessen Polygon Method, in which five stations
namely, Muang districts of Nong Khai and Udonthani, Kh-29, Kh-18 and
Banphu stations were used. Figure- C-1 shows the Thiessen polygons and
Table-C-1 represents the share of each stations for each sub-basin and

rainfall,
B) Calibration of Tank Model

As it is mentioned earlier that the daily discharge data are not
sufficient, therefore, a station called Kh-18 in-the upstream of Hual Mong
river having a catchment area of 1,307 sq.km was selected for calibration,
_After a considerable numbex trials, best suvited year was found as 1976
with a - coeff1c1ent of correlation of 0.89, Trials also done for the
‘gtation Kh-53 in the upstream of Hual Luwang river. But no satisfactory
‘results were found. Tank coefficients, actual and calculated dlscharge 1s_
'bresented in Figure-C-2.

¢) Results of the Calculation

Using'the above mentioned model, runoff of each sub-bdsin in the
three basins were calculated for twenty years{1974~93). Table-C-2 shows
the result of the calculation. The total annual average runoff from the.
whole basin may be found as 2656.14 MCM. For the water balance analysis,
the year of 1989 which has a value of 2611.30 MCM has been selected as an.
average year due to its closeness to the twenty years average and A4th
lowest annual value(1913.23 MCM) i.e. 1/5 year probality was found in the
1976, and has been selected for drought year reference.

C-1



D) Water Balance

Afeter performing the runoff analysis, an attempted has been made

for a water balance study for two conditions i.e. one for existing condi-

tion and other for the after development condition. In the study, the

following assumptions have been made.

i) capacity of a small scale project(reservoir):

ji) average crop area :
iii) crop intensity for small reservoirs :
iv) * large and medium reservoirs :

v} irrigation efficiency
vi) effective rainfall :
vii) length of reservoir operation :

" viii) basis of operation

0.50 MCH
¢.80 ha

105%

115%

50%

75% of actual
20 years

10 day basis

{for after development condition, crop intensity for medium scale reser-

voirs was folllowed as their capacities, which falls between 100 and 1403}

The out come of the results are summerized and presented in the

Tables- C-3 aﬁd c-4.
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Dischange {(cms)

258.9

.9

158.9

T 100.0

2.9

Figure-C-2 Calibration of Tank Hodel

Kh-18
{1978}
r=0.A9
Memtassasaececnsiacerrcnncrnatancenntnnsna ,‘
Ll ¥ L2k ) ¥ L} 1 L | T L}
Jan Har Jun  Jul
Feb Ppr Hay
— Calculated

120mm

50mm === (), 031
50mm -|=— 0.080
I0mm’ l==== 0.031
Gﬂ.mu e 040
I0mm ——= (0,005

o= 0, 0001
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Table-G-1 Percentage of Area Covered by Thieasen Polygon

Basin  Sub Basin Arca Slation Code “Thiessen Rainfall
) L (sq.km) _ Name . @®  fem
M 522 KIi-18 63201 9 1333
Muang, ULT. 68013 i
lluai Mong M2 185 KH-18 §3201 100 1332
M3 141 KI-18 68201 6 - 1317
Banphu 8062 42
Muang, U T. 6303 12
M4 657 Banphu 68062 87 1322
- Muang, N.X. 30012 13 -
Si 403 Muang, U.T. 63013 4% 1351
Muang, N. K. 30012 20
Nam Suai _ Banphu 68062 18
- Ki-53 68431 1T
52 91l Muang, N.K 0012 80 1462
' Moang, U.T. 68013 20 _
Ll 1730 Ki-53 68431 170 1297
P Muang U.T. 68013 0 30
CRZ oS4l Neang OO 6813100 1337
Huai Luang £E3 814  Mvang, U.7. 68013 100 1331
L4 1045 Muang, N.K. 30012 80 1462
- oo Muang, UV, G8ON3 20
Qther NK 334 Banphu 68052 52 1391
- . Muang, N K. 30012 18 o
Other o1 98 Banphy 63052 T 1393

Muadk, N. K. 30012 19

Total 8. 607 sq kn
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Table-¢-3

¥ater Balance for Existing Condition

Und 1:REN
T Nual dnog Basis foral | Xam Sual PBasin) Tolak. Hys} Luang Pasip Totat | ODiders | Goand telat ]
Year | Sraian 2. 1ken kad .M k) {t, Ip0sq kn {182sq. k) [{khole Rasia}
ul NB a3 it 5 §! 1} L2 13 14 K 1 lin £01sg, ked
Py SR a4 R MRS 1.3 216 RE) EIE| ILSI IDI BN MBI eT] LA 082 5510
1874 1 ¥ri SR.55 LR AE N6 A3 BB 4| BOR 81| FDR D2 MSOORRPIE0 BI L MG 90 IS I3 55600 MR D7 {iSh 02| S1 ARG BN 3% 20H
Totul FEOL NS 1L OR 25650 59 SR R0, 66| 106 1R 3ISLASJIST RSP AT 42 234 31 SM3 1) 14R9. 69| 110062 6337 1R 87 1083 1
Pey L8 &40 IR SARE IS A6 MR R LI LY IS 1290 ] ddnon]| 36T 105 86. 92
1925 | ¥et [ VIOA8 BIM01 O SEDBS ISS PR PSS 2B 66 A0 TOS NG| P05 06 | S35 %3 40% 37 ARG IERL &L reAn sS4l 98 4T A 13467, 5%
Tolal 03082 115 8¢ S88.40 WRd 00 [ 18b o3 |00 42 719.89]719. 99 556 17 400 88 106 £6 1989, 8¢ ] 4020 940 175 62 8. 20 35 AR
Pry U0 15T A1 SOSHT SOLSE) RO4 IR ID| 6 MG} 2992 IR 4D 30D M.19) 19 A S 106 5% 44
1916 | ¥k IDLGS 152,20 ANR A6 RN BN [ 488 S TIN5 ZENAK | 268 46| IV 32 SO0 03 NSRS TNL$R| 18.90| SLA1 MR 3P 1589 15
Total ML T6 686 42937 -S30%.23[539.23] 7000 206 4K | 286 16 | 25243 2B 6F WP AS MM 08| R0 65| @139  th 42 1115, &1
ey - .20 119 MES S e 4R 63] MM 3AN| AR 2248 2603 425 LER] %240 704 L 17906
1114 L] ] AL BV TLID I 25 RS [ 125 3| ARAT 19230 [152 RA| MR 32 NLAF L3R OY ana S| 300, 5% | ML6% 11,51 haa. K%
Fofal | %6 37 RS 1B LSS ZILSTPRLSH] 4668 120, 23] 730 23] 10620 #0A. @] UM EY ARL 27| 4BLAF| 4G 73 146 1914, 91
My .39 L8 340 LMoy 9.3 LB I0AD| 2543 RLAR ORAIR ML K2 117 218 19, 9%
1878 | Yot 15091 20075 525.26 BOS STPERR BT] 840, 44 STL TN PST2 95 fAINIT 42K 00 TiR 6% AGIL US| 3624 S| RATI 15 1S 1994, 68
Total Uil 31 220906 SR2. 70 6503|657 13 150,83 €06 t0|eon a0 s2n o0 450,88 M EA AmL IR M| 5090 wa 9. 85
Py 1080 1692 4561 STAT| SLAv| (RN an x| amad| 2a.0m 246 weal kel | eel| Az L3
1938 1 Fet DHOM 92 DXL ST 450 F0 GRS A [ER6.E8) 6226 228, 31 2253 ) 05059 (061 ARG SA 41530 475.30] ARS8 M9 504, 36
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Table-C-4 Water Balance for After Develeopment Condition
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Table-C-5-1

¥ater Balance fer Huai Hong Reserveoir

Huat Mong Keservolr Opcealion

(1974-93)

(Capacliy= 12. 20HCH. D. Slorage= 1. IONCK, Crop Intenslty= 140X}

bemand
{MCH)

L5117
511
6612
633
584
44
136
167
096
091
097
o
086
086
093
080
080
894
118
3
281
515
049
015
557
061
§06

i 074
0. 462
0,303
0. 140
0. 070
0. 070

== RN N N N NN N N - - - R

0. 366

0.510
0. 864

1nllox
(NCH)

0. 01§
0.01%5

0.01%

0.012
0. 011
0. 608
0. 609
0. 007
0. 006
0. 005
0. 003

0.002

0. 002
0. 002
0. 004
0. 019
0. 006
0. 006
0. 006
0. 006
8. 008
. 035
758
240
52h
095
532
070
065
050
026
026
025
024
023
. 024

R N e

Balance

{HCH}

1.
1.
1%

9.

R e el N

—
[T T T T R T =

1.

70
20
9%
53
33
9
61
45
L]
21
11
08
99
]|
82
16
68
80

07

[
41

9 -

68
8}
80

.82
.28
. 24

85
58

18

4
39
[H]
56
52

Spitd
(A0

C9

Year

79
79
75
15
15
75
75
75
5
5
15

15

15
15
1
75
5
%
[£]
[£]

- 1%

75
75
7%
16
%
%5
75
13
75
75
19

- 15

(L]
s
5

Demand
{MCM}

0. 441
0. 450
0. 645
0. 531
0. 447
0. 351
0. 089
0. 190
0. 068
0. 069
0. 069
0. 069
0. 061
0. 061
" 0,065
0.057
0. 080
1.138

0 0.014

0. 449

L0400

1,089
-0.070
0. 221
0. 067
0. 795
0. 441
0. 068
0. 084
- 0. 392
* 0. 085
0. 085
0. 085
0. 331
0. 525
0. 680

P e e D P N P e P O PR R NND DD oSSR DD

Inliow
{NCM}

0. 021
0. 020
0. 021
018
018
014
017
017
017
015
013
012
012
013
062
849
498
230
289
187
806
122
060
037
122
921
707
395
084
370
049
045
045
. 844
0.943
0. 045

Balance
{MCH)

50
07
45
94
51
X1
10
93
88
82
[
1l
66
61
61
40

9.91
10.12
10. 86
0. 63
9. 66
9. 6
9, 41
9, 52
9. 65
9, 9]
10. 24
1. 24
1. 22
£ 18
3. 14
1.10
(0. 76
10.28
9. 65

Spinl
(MCH)



Table-C-5-2 Water Balance for Huai Mong Reserveir

Yea: Demand tnflow  Uatance  Spill Year Densnd Inflox  Balance  Spill
{MCM) {HCM) (HCW) (MCM) {MCH) {MCHY (HCH) {HCHY
(1 0. 502 0. 040 9.18 17 0. 417 0. 053 9, 8%
16 0, 502 0. 039 812 1 0. 502 0. 052 9.43
7% 0. 645 0. 041 B 12 11 0. 645 0. 056 8. 84
16 0. 294 0. 036 7.86 11 0. 516 0. 049 8. 27
16 0.616 0. 036 7.28 1 0, 616 0.048 1. 71
© 16 0.424 0. 032 6. 89 1 0.424 0. 031 7.32
- 16 0. 436 0. 034 6. 58 71 0. 099 0. 045 1. 26
16 - 0.19D 0. 037 b. 43 11 0. 169 0. 043 7. 14
16 0. 096 0. 033 6. 36 11 0. 096 0. 0417 1. 09
16 0. 087 0. 029 6. 30 . 0. 097 0. 047 1. 04
- 16 0. 097 0. 023 6.23 17 0. 0917 0. 042 6. 98
76 0. 097 0. 027 5. 16 ' 17 - 0.097 0. 042 6.93
16 0. 086 0. 305 6. 38 ¥ 0. 086 0. 043 6. 88
- 16 0.086 0. 137 6.43 . 17 0.086  0.043 6. 84
6 o 0.093 0. 042 - 6. 38 11 0. 093 0. 046 5.79
16 0. 080 0. 498 6.79 7 - ¢ 0.080 0. 042 5.75
16 0. 980 0. 118 6 83 : 11 - 0,080 0.041 6. 74
6 1. 246 0. 049 5 64 . 11 0. 752 0. 041 6. 00
16 0.418 0. 033 519 17 0.402  0.042 5. 64
76 1,304 © 0.0 3.92 : 17 0. 550 0.'043 5. 13
16 - 0. 057 0. 038 .60 17 0. 636 0.189 . 4. 69
16 - . 0. 399 0. 370 3. 81 C 11 0,285 0.112 4.5}
16 0,049 0. 345 AT 11 - - 0049 0.-114 4 58
76 0. 053 0. 256 4. 31 11 - 0.083 1. 221 5. 75
16 0. 712 6. 572 4 23 71 0.229 1. 436 6. 95
6 0. 284 6. 599 4.54 _ 71 0. 969 0.933 6. 92
16 0. 048 2113 6. 67 o L. 275 8. 717 6. 36
16 0,814 4,314 10. 17 17 1. 248 0.211 5. 32
1% 0. 112 i, 182 1. 24 : 11 0. 710 0. 050 4, 67
16 0. 030 0. 119 1. 517 17 . 0.354 0. 064 4. 38
16 - 0. 085 0. 226 1n. 7 17 0.048 0. 057 4.39
16 0. 085 0. 065 11 &9 11 0.049 0. 055 4. 40
16 0. 085 0. 057 1. 66 k] 0. 049 0. 055 4. 40
16 0. 381 0. 056 11.33 11 0. 341 0. 054 i1
" 16 0.525 - 0,055  10.86 11 0. 370 0. 053 319
16 0. 680 0. 059 10. 24 11 0. 644 0. 0517 320
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Year

18
18
18
18
78
18
18
18
18
78
18
78
78
78
- 18
18
18
18
138
18
18
L]
i3
18
18
78
18
18
18
18
18
18
(%]
18
8
18

Table-C-5-3
Demand $allow
MCM) {NCK)

6. 481 0. 651
0. 481 0. 050
. 598 0. 054
0. 567 0. 047
0. 567 0. 046
0.315 ¢ 036
Q. 281 ¢. 044
0.033 0.042
0. 036 0. 047
0.03¢  0.042
0. 036 0. 042
0. 036 0. 042
0.032 - 0.538
0. 032 0.929
0. 066 0. 461
0. 057 Q. 094
0, 051 0. 048
£.057 - 1. 08S
0. 053 0. 117
1. 561 9. 613
0. 057 0.831
0. 639 1. 3817
0. 070 2. 646
0 211 2.113
0.067 0. 9917
0. 564 1. 149
0. 082 1. 082
0. 830 0. 142
0. 786 0.213
0.2%6 0. 085
0. 085 0017
0. 085 0. 076
0. 085 0.074
0. 381 0.073
0.525 0,072
0. 680 0. 078

Fater Balance for Huai Mong Reservoir

Balance

{HCN)

)
2
|
i
I
|
1
1
1
l
i
1
|
2
2
2.
?
3
4
3
3
5
1
g
10

11
12.
12,
1.
il
1L
H.
i
1.
10.
10

11
34
. 80
.28
10
10
10
1t
12
.13
(13
‘K
64
.54
.93

97

.96
.99
.12
.16
58
.38
7,96
. 86
.19

3
20
11
L |
40
39
38
37
06
sl
|

Spill
(MCN)

0.10

C-11

Year

79
19
(3]
[
79
19
19
19
19
19
19
19
19
19
19
19
19
19
(2]
(k]
19
19
19

18

79
19
9
79
9
19
19
19
19
19
19
13

Demand
{HCN)

0. 509
6. 502
0. 638
0. 436
0. 604
0. 400
0. 336
0. 190
0. 096
0. 09%
0. 097
0. 097
0. 086
0. 086
0.093
0. 080
0. 080

- 0.590

0. 091
0.5
0. 830
0. 085
1. 005
1.028
0. 082
0. 468
0.438
1, 264
¢. 818
6. 073
0.070

-0, 070
0. 010
0. 368
0.510
0. 664

Inflor
(NCH)

0. 069
. 068
0.013
0. 055
0. 065
0. 051
6. 083
0. 061
6. 965
6. 051
0. 056
0. 055
0. 035
0.417

- 0.423
1133
- 4764

1.933
0. 934
I 584

0.1

0. 191
0. 131
- 0. 269
0. 260
0. 203

0425

0. 262
0. 090
0.0%4
0.085
0. 085
" 0.083
0. 082
0. 081
0. 087

Balance

{MCH)

— . — — P — — — - W
€D e o m om o B B3 BB B 8D

IR R N

P90 W B DO 00

, 51
.13

51
20
66
K]
04
]|
88
84
80
1%
12
(]
08

13
.20
.20
.20
.20
.09
.20
.93
17
L34
.08
.01
.06
.34

36
3
38
40
12
69
1

Spill
{HCH)



Yesr

80
80
B0
80
80
80
- 80
30
80
20
30
30
80
80
30
30
- 80
30
30

- 80

80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80

Table-G-5-4

Dermand
{HCH)

0. 502
0. 502
0. 645
0.616
0.616
0. 328
0. 336
0. 109
0. 09
0. 097
0. 869
0. 069

T 0,061

0. 036
0. 066
0. 098
0. 098
0. 098
0. 353
L. 443
0. 098
0. 541

0. 085

D. 082
- 0.082
0. 082
- 0726
0. 912
0. 766
0. 392
{. 085
0. 085
0. 083
0. 381
0. 523
0. 630

N N N - - RN - Sl ol -l

1n{lor
{MCH)

0. 018
0. 017
0. 083
0. 074
0. 073
0. 064
0. 070
0. 059
0.024
. 061
. 066
. 06§

013
190
505
109
208
. 808
130
681
908
014
. 538
1]
950
059
939
125
17l
b
i3
12
Rl
109
118

o -

¥aler Balance for luai Mong Reservoir

Balance

(MCH)

1.

-. .

v ot ems mi mel SR mar v e AGR R e Gl P4 M ma s e
— T Y mm e DI Gl O RS D PN BE BD RD = R3 B Bo Mo

H.
to.

69
26
10
16
61
35
08
04
02
59
99
99
00
99

NI
.20
.20
.20
.20
.49
.20
.20
.20
L 20
.20
20
.10
12, 20
16
9
.97
.00
02
.15

H
18

Spitl
(ICK)

O 0O e W W ge
o Do =) e &M G0 =l DO

C-12

Year

]|
81
il
81
81
81
8
8l
1]
8t
81

81

81
8l

i

3

-8

81

R

81
81

-8l
8
- 81

sl
81
8
&
8
8l

88

81
B1
31
8l
81

Demand
{MCR)

0.517
0.517
0. 845
0. 646
0. 616
0. 358
0. 222
0, 089
0. 096
0. ¢4t
0. 097
0. 097
0. 086
{1 086
0.093
0. 080
0. 189
0. 980
6. 074
0. 300
© 0,900
0.126
" 0. 070
6. 015
0. 067
1.08}
0, 803
0. 058
0. 068
0. 315
0. 070
0. 070
0.070
0. 366
0.510
" 0. 664

inllor
{HCH)

B - L L L - L R R R R R R R X R

01
106
13
103
501
080
090
099
108
097
056
094

093

093
[AL]
492
385
213
404
189
695
231
204
205
124
380
146
136
658
482
142
121
121
L]

L 118
. 129

talance
HCH)

10. 36
9,93
9. 42
8.91
8 40
812
1. 99
3.00
3. 02
802
8.0
8 M
3.02
803
8.2
8. 62
8. 82
8. 9%
9.29
9. 28
9.01
918
9. 40
9.53
9. 89
9.19
4.83
3.10
9.129
9.40
5. 47
9.52
9. §1
9.3
893
8. 40

Spitl
(HCH)



Year

82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

82
82
82

82
82

82

82

82

8t

82

32

82

82

82

82
82
82

Table-C-5~5

Demand
{MC)

0. 502
0. 502
0. 645
0. 616
0. 616
0. 424
0. 336
0. 190
0. 036
0. 09}
0. 091
0. 091
0. 086
0. 086
0. 093
0. 080
0. 093
0. 232
0. 113
0. 407
0,488
0. 685
0. 085
0. 092
0. 112
1. 074
0. 082
1. 204
0. 186
0. 290
0. 085
0. 085
0. 085
0. 350
0. 525
0. 680

Inllox
{NCH}

N N Y L N - kel il - R N e N RN

L5
H4
124
it
10
087
107
105
113
101
099
098
095
0935
057
029
i
131
910
190
488
516
533
824
563
006

1423
. 360
159
. 146
132
131
129
128
127
138

¥ater Balance for Huai Mong Reservoir

Balance
(HCN)

62
Hij
60
09
(L]
LK)
44
46
46
15
41
48
18
45
.40
.20
.20

FUnan e N

— e, E— — — :
IACRE CRLE R~ I

.20
.20
.24
.20
20
.20
13
.20
I A
10. 73
10. 68
10. 63
10, &1
10. 72
10. 50
10. 10
9. 5%

P — — — —
-_— o el D D D D D

12. 20 -

Spitl
{HCH)

el Il — I e
o ed e GG I e OO W W
M wm) D O O N

C-13

Year

83
83
83
83
83
83
83
B3
83
83

- 83
- 83

83

83
83

83
83
83
83
83
83
83
83
83
83
83
83
83
83

83
83
|83

83
83
83
B3

Denand
{MCH)

0. 469
0. 502
0. 584
0. 616
0.436
0.313
0.190
0. 089

0. 095
0. 09%7
0,097
9,087
0. 086
0. 086
0. 093
0. 080
0. 080
0.080
0. 858

0484 -

0. 080
0.0170

S 0,337

0. 198
0. 082
0. 812

0. 854
0. 758

0.676
0. 242
- 0.08%
0. 085
- 0.08%
0. 3381
0. 525
0. 667

Inffow
(NCM}

R N - R R L

. 125
. 123
. 135
.12
. 120
. 095
LB

185
124
|
109
107
165
104
14
104
120
946
801
599
558

I
. 154
203

{40
256

416
128

156
143
130
128
121
126
124
135

Balance

{MCN)

3.
.8
8
1.

—— - eer wwm mEm emm
—Twd Tl (wD i mas T

il
10.
10.

R 1%
0.
10.
16.
0.

9.

tl
83
39
89

.51
.35

8
3
ki
35
36
31
38
4
13
45
99
46
11

.82
. G0
. 64
.20
.10
.40
.40
.76

18
&6
56
61
65
69
44
04
50

Spltl
{NCM}



Table-€-5-6 Rater Balance for Huai Mong Reserveoir

Year Demsnd  Inflox  Balance  Spitl Year Dewénd  Inflow  Balance - Spit!
{MCH} {NCH) {MCM) {HCw {MCH) {NCK) HCM) {NCH)

84 0. 502 0. 122 9. 12 85 0. 547 0. 135 5170
84 0. 502 G 120 8.1 85 0. 507 0.1} 9.33
84 0. 645 0. 131 &2 85 0. 381 0. 146 9. 0%
84 0.531 0. Hi7 1. 82 85 0. 559 0.133 8. 67
24 0.536 6. 116 7. 40 85 0. 5417 0.133 8. 25
84 0.424 6. 104 .08 85 0. 391 0. 106 1.97
84 0. 335 0. 114 5. 85 25 0. 336 0.130 1.78
B4 g, 190 6112 6. 13 85 0. 190 0.129 1. 70
84 0.095 G 121 5. 80 85 0. 098 0. 139 1.15
84 0. 097 6. 110 6. 81 T gh 0. 097 0.§25 1.11
84 0. 091 . 103 6. 82 85 0. 691 0.123 1. 80
84 0. 097 ¢ 108 6. 84 _ 85 0. 097 0. 121 7. 82
84 - 0.086 0. 108 6.86 85 0. 086 0. 120 1. 86
84 0. 086 G 10% 6. 88 £5 0. 088 0. 120 1. 89
84 0. 093 0. 711 7.50 35 0.093 . 0.133 7.93
84 0. 080 7. 126 9. 5% "85 0. 080 0.121 1.97
84 0. 080 2. 605 12. 01 85 0. 080 0. 122 801
84 1. 030 0. 918 1190 T 0 530 0. 122 1. 60
84 0. 091 0.913 £2. 20 0.52 . gp 1 0.123 6. 61

.84 0. 401 4.101 12. 20 _ 3. 80 -85 06718 - 0.123 5. 06
84 - 0,592 1. 158 12. 20 111 . 85 0. 886 o142 5 31
8¢ 1275 0. 635 IR 8% 1. 028 0. 137 4 42
&4 . 0. 089 2. 459 12, 20 } S 13 0. 040 0. 203 4.58
"84 -0, 126 FAREYS 1220 [} 13 0. 801 0. 376 4. 14
84 013 8. 93l 12. 10 0.i0 &5 0. 794 0. 261 il
& 0. 444 0. 518 12. 20 Q.09 85 0. 048 0. 943 5 0l
84 0. 686 0.407 11. 97 85 L 115 0. 440 413
84 - 0. 886 0. 28% 11, 32 85 1. 228 0,154 3. 26
84 0 226 0. 190 11,29 Tgs 0. 048 0,134 .M
84 0392 0172 i1 07 85 0. 052 0. i57 3. 45
84 - 0. 085 0. 143 1. 13 85 0. 049 0. 140 354
84 0.085 0142 1. 18 85 0.040  0.i35 362
L 0. 085 0. 1431 14. 24 85 0. 049 0, 134 3N
B - 0. 381 0..139 11.00 85 0. M7 0,133 3,49
8 “0.525 0. 138 10. 61 85 . 49] 0.131 314
8 0. 680 0. 150 10. 08 85 . D644 0. 143 263

C-14



Year

26
&b
86
36
86
86
86
86

86
86

86
86
85
86
86
86
86
86
86
36
- 86
86
86
86
86
86
86
86
3
86
86

86
&6
26
36

Table-C-5-7

Demand
{HCH)

0. 481
0. 458
0. 598
0. 567
0. 567
0. 365
0. 281
0. 134
0. 036
0. 038
0. 036
0.036
0. 032
0. 032
0. 035
0. 030
0. 057
Wk
0. 177
0. 493
0.133
0.103
1. 031
0053
0. 657
0. 067
1. 303
1. 202
0. 584
0.073
0. 070
0. 070
0. 070
0. 252
0. 510
0. 664

In{lox
[Hy]

P o N N R R R ol e N RN R R R R S o R

iz9
121
138
124
123
091
120
118
128
115
113
12
123
295

533

383
213
841
182
161
033
812
806
564
116
338
858
185
147
112
114
144
143
142

. #42
. £54

Rater Balance for Huai Hong Reservoir

Balance

(NCH)

Pl . . . . ™ b b e . - . - b . b - N . .

.28
.95

19
10

.10
. i0
.10

10
13

)
1)
.42
51

78
27
63
79
16
47
(4
04
15
52
03
1
0l
56

82

38
48
58
66
13
62
25
14

Seill
{MCN)

C-16

Yezr

87
87
81
81
a1
a1
81
81
81
87
817
81
817
81
817

87

87
87

- 817

817
37

8
LY

817
81
81
81
81

- 81
81

Bi
81

87

81
87
81

" Demsnd
(MCH)

0. 502
0. 502
0,645
0.616
0. 496
0. 405
0. 172
0. 110
0. 068
0. 06%
0. 069
0. 069
0, 461
0. 651
0. 066
0. 057
0. 080

i. 280
0. 788

1,078
1. 264
0152
0,070
0.115
0. 243

0. 847

-~ 0. 067
0. 068
0. 818
0,392
0.085
0. 085
0. 085
0. 381
0.525
0. 680

tnflox
{¥CH)

o N Y - R R - N N - R R -

. 139
. 138

150
135
133
106
132
131
H42
128
128
129
129
45
142
686
550

332
346

162
156
149
530
515
855
522
500
583
120
23
156
156
154
153
52
13

Balance

(MCK)

SSo-ooToo=o=

PN O N NN A D NN N e e e e e D e e e R NN

38
02
52
04
58
38
3H
36
43
49
5%
6l
68
76
84
41
M
99
5%
b2
51

51

97
43
04
i

.55
. 04
.34
.18
.25
.32
.39
15, 16

.19
28

Splil
{NCH)



Year

a8
38
B
&8
88
88
88

88

88
a8

88

8
88
88
88
88
88
38

88
88
88
88
88

88

88
88
88

g8
88
38
88
38
38
88
118

Table-C-5-8
Demznd tnilox Balance
(MCN) (MEM) {HCH)
0.517 0.14% 9. 9i
0. 502 0.148 9.55
0. 645 0. 161 9. 07
0.616 0. 145 869
0. 560 0.143 8. 18
0. 369 0.128 1.8
0. 336 0. 141 (7
0.123 © 0,138 7.76
0. 096 0. 152 7. 82
0. 097 0. 136 7. 8%
0. 097 0. 135 7.89
0. 097 0. 136 7.93
0.086  0.204 2.05
0. 086 2. 11 10. 68
0.114 1545 12. 14
0. 098 2.310 12.20
- 0.098  1.266 12.20
T 186 0. 559 k1. 57
© 0. 161 0. 184 1. 59
9,407 0.837 ©12.02
1 0.958 1,219 12.20
N 111 0. 408 - 11. 85
0.615 ¢ 0.187 1. 12
0.342  .0.187 10, 817
0. 210 0. 30 1. 06
0.456 . 0.448 1L 08
.03 - 0.351 10. 37
0. 084 0.977 11. 26
0. 084 1444 12.20
- 0. 392 0. 980 12. 20
0.085 . 0.209 1.0
0.085 - ©.168 12,20
0. 085 6. 167 12, 20
0. 381 ¢. 166 I, 98
0. 525 G. 164 1. 62
0. 580 6. 179 11.12

Spilt
(NCH)

0.08

C-16

- 8%

Year

89
85
89
89
a3
89
89
39
89

- &9

89
89

- 89

89

89
89

- 89

89
89
89
89
89
89
89
89
89
83
83
83
89
89
39
89
89
89

Pemand
(HCK)

0. 509
0.517
0.585
0. 633
0. 616
0. 412
0.318
0. 089
0. 096
0. 047
0. 097
0.097
0. 086
0.086
0.093
0. 080
0. 080
0. 226
0. 368
1.750
1.032
0. 070
0148
0,075
0. 187
N1E
0. 082
0. 402
0. 084
0. 392
0. 085
0. 085
0, 085
0.319
0.525
0. 5680

N - - X o e o R o R

Rater Balance for Huai Hong Reserveoir

lulbox
NCH)

161
160
175
158
. 156
124
153
152
166
51
50

148
147
1Yy
172
184
191
231
2u
168
155
301

943
0
248
176

461
175
172
|
169
0. 168
0.183

149 .

994

550

Balance

{NCH)

10. 11
10. 42
10. 01
9.8
8.01
8. 18

8,
8
8.
8
8.
8.
8
9.
9.
9,
9,

- h S e

62
88
15
Bi
86
]|
91
03
11
20

31
.21
14

60
"
82

98
.90

Ik
.
12,
12
12
§2.
12
12.
12.
1.
13
1.

§5
[
0
0
0
10
0
0
20
99
63
14

Spthl
(MCM)

cocomeS
O D D emd ed
WO WO W GO e =) O



" Year

90
90
90
90
%0
90
90
90
90
90
90
90
90
90
90
50
90

- 90
%0

90
90
" 90
90
1l
90

90

90
90
90

90
90

90
90
%0
90
90

Table-€-5-9
Desand Tn{loy Balance
{HCH) {MCM) (NCH)
0.511 G 165 10. i&
0.517 0. 164 0. 43
0. 662 0. 119 9. 95
0. 616 0,161 9.49
0. 442 0. 160 8. 2}
0. 361 0. 128 8. 98
0. 267 0.159 8. 81
0. 089 D. 158 8.9
0. 096 0.173 9. 02
0. 097 D. 156 9,07
0. 097 0. 154 9.13
0. 097 0. 152 918
0. 086 0. 151 9 25
0. 086 0. 150 9.3
0. 0953 0. 607 9. 83
0. 080 2. 344 12.09
0. 098 2. 984 12. 10
0. 506 1. 042 12. 20
0.497  0.542 £2. 20
0. 899 0. 259 11. 56
0. 098 0.214 1L, 74
0.261 - 1. 764 12. 20
0.5l I. 162 s 12,20
0. 092 0118 . 12.20
0. 816 1. 303 12. 20
0. 082 0.9M 12. 20
0. 120 1. 469 12.70
0. 084 i. 665 t2. 20
0.784 1240 12. 20
¢. 344 0. 323 i2. 18
0. 085 0. 184 12.20
0, 085 0,184 12. 20
0. 08% 0. 183 12.20
0. 381 L] 2. 00
0. 525 Q. 180 11. 66
0. 650 0. 196 SR

Solil
{(HCM}

1. 04
0.4
0. 6%
0. 49
0.89
1. 33
i 58
0. 46

c-11

Year

91
81
91
9
91
91
9
91
91

91

91
9

91
91
91
91
91
91
|
9
91
91
91
9
91
9]
91
91
N
91
91
9]
91
91
91

Denand
{HCH

0. 511
0. 811
0. 662
0. 633
0. 816
0.424
0. 304
0. 089

0.0%6 .

9. 091
0. 091
0. 0517
0. 086
0. 086
0. 093
0. 080
0. 148
0. 722
0.014

1.322 .

0. 080
1. 136
0. 670
6. 075

L0195
©0.082

0. 648

1150

0. 676
0. 392
0,085
0. 085
0. 085
0. 081
0. 381
10,831

Yust

low

K

111

. 1176
. 192

. 420 -

1Tt

A1

. $36
. 168
. 263
. 185
. 168
. 168
174

. 349

348
269

, 203
. 221

L 957

0.
0
0
0
0
0
0
0
G
0
0
0
- 9. 168
0
0
&
0.
0.173
0
0
0.
0
0.
0
0

0
1. 264
0

439
424

282
768

. 997

. 688

. 233

g

i)
0. 18
0

. 0 :
0.211

. 191

¢ 190
0

. 148

. 1817

. 203

¥ater Balance for Huai Mong Reserveir

Balance
{NCN)

1. 83
10. 49
10, 02
9. 56
12
83
69
81
95
03
10
1
25
59
84
I
23
68
81
7
- 9.01

8. 35

8. 57

9. 26
10,02
1094

TR
105

10. 61

10. 43
10,53

10. 64

10, 74

0, 85

0. §5

N — -
Y e R R R R N

10,32

spitl
{xCH



Table-C-5-10 Water Balance for Huai Mong Reservoir

“Year  Demand  nflox  Balance ~ Spdll Year  Desand  Inflox  Balance  Spill
" IHCH) {(NCH) {HCH) {wCw) BCK) (NCH) {MCM) {MCH)

92 0.355  0.I84 10. 15 o9 0.469 0. 184 9.59
92 0.517 0. 183 9.82 9 0. 502 0.183 9.21
92 -0.645 0,200 9, 31 93 0.584 ¢. 200 8.88
a2 - 0.616 0. 18t 8. 94 93 0. 616 0. 188 8. 45
92 C0.816 - 0,179 8.50 93 0. 636 0.178 8. 0l
92 0. 265 0. 160 8. 40 93 0. 42 0. 142 7.13

02 - 0.33 0. 177 g 2 93 0.336 0.115 1.51
92 0. 190 0.175 8.22 93 0.190 0. 174 7.55
g2 0. 086 0. 191 8.32 93 - 0.09 0.195 1.65
92 0.057 0171 3. 39 - 93 0. 097 0.113 Ak
92 0. 097 0. 169 8.46 93 0. 097 0.172 1. 80

92 0.097  ©. 168 8.53 93 0. 097 0. 170 1.81
92 0. 086 0. 166 8. 61 93 0. 086 0. 169 7.96
92 0. 086 0.182 8. 11 93 0. 086 0.474 8. 34
92 . 0.093 0. 195 '3, 8} -9 0.093 . 456 9.1
92 0. 080 0.208 894 B 0. 080 I. 064 10. 69
92 0. 080 0. 845 - 9.70 93 . D.0938 0. 454 11, 05

- 92 1. 280 0. 805 9.23 S 0. 698 0. 475 11,42
92 0.0M 0.224 - 9.38 93 0.875 1.683 1220 0.03
92 0.390 1. 963 £0. 95 33 0.501 i. 761 12. 20 1. 26
92 0. 098 2.219 1220 - 0.87 93 0.098 0. 688 1220~ 0.59
92 0.085 4620 12.20 4. 54 93 0. 085 0. 669 12. 20 0.58
92 0. 085 2181 12. 20 2. 10 93 - 0.337 0. 710 12, 20 0. 31
82 0. 292 1.635 12.20 I 34 93 0. 198 0. 732 12.20 0.53
92 0. 222 1. 063 12. 20 0.84 93 - 0.082 2. 180 i2. 20 2.10
92 0. 408 0. 600 1220 019 93 0. 812 1.514 1220 070
92 0. 930 0. 461 1.13 93 0. 854 0. 790 12. 84
92 0. 116 0. 297 {125 93 0. 1738 0.238 I1. 62
92 0.818 0.7 10. 65 9 0.676 0. 197 11. 14
92 0.352 0212 10. 41 93 0.242 0.26 1L 1
g2 0.085 0192 10. 58 8 0. 085 0. 196 11.22
92 0. 085 0.191 10. 68 _ 33 0.085 © 0.184 11.33

82 0.085  0.189 10,79 93 -0.085 " 0.193 1144
92 0381 : 0.188  10.59 _ N 0,381 0. 152 1. 2%
92 ©0.525 0186 . 10.26 B X 0.525 0. 190 10.92
92 0.588 0. 204 9. 81 43 0. 661 0. 208 16. 46

c-18



APPENDIX D. SOCI-ECONOMIC CONDITION






APPENDIX D. SOCIO-ECONOMIC CONDITION

PART-1 REGIONAL DEVELOPMENT PLAN........c.ciiiivennnnan D-1
Table D.1-1 Administrative Division, Area.............. D-1
Table D.1-2 Labour Force (Udon Thani)........oveeureunn p-2

Table D.1-3 Labour Force (Nong Khai & Nong Bua Lamphu.. D-3

PART-2 GROSS PROVINCIAL PRODUCT AND INCOME LEVEL....... B-4
PART-3 SOCIAL INFRASTRUCTURES......ceeevrvrncsaasnonns p-10
PART-4 PROVINCIAL DEVELOPMENT PLAN. ... vt ivvennraas D-18
Table D.4-1 Udon Thani Development Guideline.......... D18
Table D.4-2 Nong Khai Development Guideline........... D-19
Table D.4-3 Nong Bua Lamphu Development Guideline..... D-20
PART-5 DOMESTIC AND INDUSTRIAL WATER DEMAND..........: D-21
Table D.5-1 Statistics of PWA Waterworks in 1994...... D-21

Table D.5-2 Annual Domestic Water Demand in 2006...... D-22






PART-1 REGIONAL DEVELOPMENT PLAN
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PART-2 GROSS PROVINCIAL PRODUCT AND INCOME LEVEL

The Northeastern region’s economy is mainly based on agriculture
since former time.  In 1993 (at constant 1988 prices) the Gross Regional
Product of the Northeastern region had a value of 255,585.77 million baht,
with the average annual growth rate at 5.21% during 1989-1993. The share
of agricultural sector in GRP has gradually declined from about 29.32% in
1989 to 24.23% in 1993. Table D.2-1 shows the Gross Regional Product of
the Northeastern region at current market prices and at constant 1988
prices during 1989-1993,

The study area covers three provinces of Udon Thani, Nong Khai and
Nong Bua Lam Phu. The economic status in terms of Gross Provincial Pro-

duction and income level are summarized as follows:
1) Udon Thani Province

Gross Provincial Product (GPP) of Udon Thani im 1993 at constant
1988 prices amounted to 23,051.88 million baht or about 9.0% of the Gross
Regional Product of Northeast Thailand. Udon Thani ranges third in the
- Northeast in the GPP as same as Ubol Ratchatani. ~ During 1989-~1993, the
GPP at constant 1988 prices has increased at the average rate of 4.92% per
year. The share of agricultural.seCtor in GPP has gradually declined as
“the same as the regional trend. The agricultural sector had a total value
.of 5,125.37 million baht in 1993 (at constant 1988 prices) or about 22.23%
of GPP of the province. During 1989-1993 this sector has gradually de-
clined from 30.19% of GPP in 1989 to 22.23% of Gpp in 1993, while whole-
sale and retail trade sector is the second biggest sector and it increased
annually. ' '

In 1993, the average peér capita income in Udon Thani province
amounted to 16,424 baht per annum closed to the regional average (16,818
baht}. In recent year, the province set up the target that 70% of total
population should@ have per capita income about 15,000 baht per. year,
however about 2?% of total populatior can get at this rate at the preSent.
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Table D.2-1 GROSS REGIONAL PRODUCT OF THE NORTHEASTERN AT CURRENT

MARKET PRICES
o e __Unit: 1,000 Baht
_ o tes9 I teso | et | ee2 | 1803 |
Agiiculture 64,900,316 67,577,490 75381,202] 81,759,754 67975330
Crops 47421280 48,505,041| 55,821,000 59474,079| 46,604,977
Livestock 8,500,897 8,478,833 9,952,611] " 11,053,968 10,554,167
Fisheries 961,726 1,281,119 1,206,402 1,041,273 1,169,103
Foreslry 445,626 "~ 416,709 115,923 87,880 26,677
Agricultural services _ 2,783,600 2,825,941 2,756,480 3,168,192 2,767,038
Simple agri.processing products| 4,787,187 5,060,847 5,428,687 6,934,262 6,853,368
Mining and quarying 690,423 1,467,409 3,305,433 3,703,669 4,174,106
Manufactusing 20,119,568 | 21,384,634 | 25224 410| 22,803,059| 257237448
Conslruction 15,913,250 | 20,270,622 | 24.608,006| 26,346,752 26808076
Electricity and water supply 3,252,965 3,457,596 3,878,670 4,755,226 5,619,069
Transportation and communication 7,777,402 9,609,299 10,804,160 13,736,054] 15917727
Wholesale and retail lrade 47,564,971 55987,934| 61978218| 67,743,488 75,363,734
Banking Insurance and realestate 5892626 6,906,736 8,387,258 10,897,938| 14,344,448
Ownership of dwellings 12,760,579} 13,811,135 14,745,704 14,800552| 15,811,746
Public administration and defencé 14,903,507 | 17,920235| 21,232,761 25,115,125} 27.819,238
Services 31,088,793 | 36204,762| 42,492578| 50,745,550 58,065,630
GRP 224,864,400 | 254,777,852 | 292,039,327 | 322,407,176 | 337,236,549
Percapila GRP(Bah) 11,793 13,187 14,92? 16,277 16,818
Population(1,000 persons) 19,068 16,321 19.564] 19,807 20,052

GROSS REGIONAL PRODUCT AT CONSTANT 1988 PRICES

Unit : 1,000 Baht

Source : NESDB, office of Prime minister

-5

1989 1990 | 1901 | dee2 | 1003

Agriculture 61,236,208 63.484,161| 63,547,557 | 65060294 | 62,064,951
Crops 44,724,932 | 46452,816| 47,416,233 | 48,004,657 | 44,111,455

' Livestock 8,327,054| 8845512| 8485650 9.801523] 10.256,544
Fisheries 932,317 1,030,420 - 1,030,826 924,934 996,520
Forestry 392,523 362,759 91,512 68,299 21,470
Agricultural services 2479186| 2426401 2330553 2496597 2,198,456
Sirple agri processing producls| 4,380,286 | 4,366,253 | 4,192,783 4,664,284 4,480,506
Mining and quarrying 567,626 1,065083{ 2438,130| 2,724,638 2,899,312
Manufacturing 16,776,447 | 19,197,704 | 21,879,729 20,455679| 20615467
Construction 14,898,767 | 17.410,833| 16,462,746| 19,347,543| 18,744,575
Etectricity and water supply 3243583 3421408 3.758695{ 4,184,074 - 4,687,909
Transportation and communication 4,562 440 9497,164| 10385970 12,142,163 12,905634
Wholesals and retail trade 45,661,194 | 49,729,747 | 52,890,236 54,300,855 58,149,978
Banking,Insurance and realestate 5,597,383 6,154,003 7.114,407 8,878,833 11,289,085
Ownership of dwellings 12,351,716 | 12,695,604 | 12,9883,540| 12493017| 12,768,419
Public administration and defence | 13,209,764 14,363,810| 15940,141| 15,800,184 16,102,588
Services 27,754,061 | 29,301,086| 31,907,062 33,604,126 35,347,848
GRP 208,859,279 | 226,360,618 | 242,317,213 | 249,900,406 | 255,585,766



Table D.2-2 shows Gross provincial Product of Udon Thani at
current market prices and at constant 1983 prices.

2) Nong Bua Lam Phu Province

Nong Bua Lam Phu is the newest province in the study area. It
was established in 1993 by separating several Amphoe from Udon Thani.
Therefore economic data concerning GPP are very few.

The GPP of Nong Bua Lam Phu at 1993 prices was estimated at

4,859.58 million baht or about 1.44% of GRP of Northeast Thailand, which
is comparable with those of other new provinces of the Northeast. Howev-
er, the annual! growth rate of GPP in 1992 to 1993 was about 9.1%. In
1993, the agricultural sector had a value of 2,732.90 million baht ac-
counting for 56.24% of the GPP of Nong Bua Lam Phu. The other sectors are
stili relatively small as a result of the new status of the province. The
average per capita income is estimated at about 10,702 baht per annum,
which is the lowest of the Northeast in 1993. The economic indicators of
Nong Bua Lam Phu in 1993 are shown as folloﬁs:

o ety Tt ] B 2 R e 7 e e S TE S e N L L AR SR S S R S U R S R e S

Indicator . " value . % of GPP
(Million baht)

~ Gross Provincial Product 4,859.58

' Agriculture sector 2,732.90 56.24
Non-Agricultural Sector 2,126.68 43.76
Mining 73.91 i.52
Manufacturing 36.14 0.74
Construction ' 99.10 2.04
Sefvices and others 1,917.53 39.46
Per capita income/year (baht) 10,702.00

e s A L G e e L R e R e AR B S S A P YE R ok S b e b b 0 ik et = = = = = = B W e e o e

Source : NESDB, Office of Prime minister
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Table D.2-2 GROSS PROVINCIAL PRODUCT OF UDON THAN! PROVINCE
AT CURIENT MARKET PRICES '

Unit : 1,000 Baht
[ N T 1989 1690 1991 Ti9927 ) 1993 |
Agricultute T " 6218.157| 5.000,607| 6,454,368| 7,101,170| 5,556,038
Crops 4576 477) 4,342,359| 4,649,435| 4,069,056 3,667,385
Livastock 804,033 766,961 008,120 089,665 987,691
Fisherles 80,835 108,259 85,801 74,056 83,148
Forestry 15,969 2,563 55 308 -0
Agricultural services 315,145 314,746 422,063 A27 107 311,749
Simple agri.processing products 425,698 464,739 488,895 640,078 508,065
Mining and quarrylng 30,919 30,386 124,263 24,632 30,508
Manufacturing 1,783,177] 1,663,751 2,308,048 2,443956| 2,480,747
Construction 1,187,413 1,581,545 1,804,505 1,030,524] 1,972,566
Electricity and water supply 336,120 355,785 381,815 436,200 507,097
Transportation and communication 830,525 074,185 1,272,110| 1,922,691 1,852,763
Wholesale and retail trads 4,395,020 5,182,030| 5727.510] 6,250,107 6,941,403
Banking,Insurance and realestale 663,317 732,485 686,225 1,163,953| 1,463,576
Ownership of dwellings 1,103,790 1,200,188 1.207.622| 1,403,233] 1,504,290
Public adminlstration and defence 1,336,221 1,604,233 1,609,060| 2,254,238] 2,563,915
Services 2,871,385} 3,347,609] 4,060,187 4,633,568| 5,401,509
GRP . 20,756,045 | 3,691,624 26,216,713| 20,564,272| 80,286,402
Percapita GRP(Baht) 11,867 12,875 14,516 16,262 16,424
Population{1,000 persons) 1,749 1,778 1,806 1,818 1,844
GROSS PROVINCIAL PRODUCT AT CONSTANT 1988 PRICES
: ' . Unit : 1,000 Baht
_ ) 1089 1990 foo1 | 1992 | 1993
Agricultare 5816.740| 5.702,009| 5,621,508 5848017) 5125376
Crops 4,276,544 | - 4.‘271,35? 4.177,131] 4,171,667 - 3,556,403
Livestock Cyrnist| . 684,636 0 722,162 B51.730F 926,507
Fisherios 78,363 87,674 73,313 65,782 70,873
Forestry _ 14,685 2,210 49 264 0
Agrlcuttural services 282,728| = 271,657 273,833| 341,202 249,426
Simple agrlprocessing products 386,648 385,975 375,020 417,372 322167
Mining and quarrying 25,374 21,533 15,007 17,710 - 21,633
Manufactuiing 1,605,568 1 639,857 1,045683| 2,197,058) 2073827
Construction 1,1'11.962 1,360,376 1,502,083| - 1,423,848 * 1,384,534
Electricity and water supply -336,046 354,429 374,251 389,766 428,521
Transportation and commurication 803,676 955,110} 1,196,324 1,648,577 1,487,037
Wholesale and retail rade 4.219,1 10| 4,602,708| 4,888,506} 5,010,701| 6,3555925
Banking,Insurance and realestate 630,081 656,697 751,730 048301 - 1,152,855
Ownership of dwellings 1,068,423] 1,103,248} 1,142,552| 1,184,457] 1,207,1 21
Public administration and defence | 1,184,364 1,285859| 1,433,877 1,418,164 1,484,069
Senvlces 2563727 2,712,120| 3,054,885| 3,008,709 3,330,069
ERP 10,265,081] 20,394,934| 21,926,596 23,185,306| 23,051 887

Sourceo : NESDB, office of Prime minister
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3) Nong Khai Province

Gross Provincial Product of Nong Khai at constant 1988 prices in
1993 amounted to 12,187.14 million baht, or about 4.76% of CRP of North-
east region. The average growth rate of GPP is estimated at §.03% per
annum during 1989-1993. The agricultural sector had a total value of
2,690.26 million baht in 1993 (at constant 1988 prices) or about 22% GPP
of the province. During the past five years (1989-1993), this sector has
gradually declined from 31.71% of GPP in 1989 to 22.07% in 1993. While,
the services sector increased from 10.49% to 11.39% during the same
period. In 1993, total share of manufacturing, wholesale and retail
trade, and services sector account for 44.09% of GPP, making the provin-
cial economy more dependent on the commercial, manufactoring and services

sectors.

In 1993, The average per capita income is estimated at 19,705 baht
per year. The average increasing rate is abot 12.68% per year during
1989-1993,

The Gross Provincial Product of Nong Khai Province during 1989-

1993 'at current market prices and ‘at constant 1988 prices are shown in
-Table D.2-3.
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Table D,2-3 GROSS PROVINCIAL. PRODUCT OF NONG KHA! PROVINCE
AT CURRENT MARKET PRICES

Unit : 1,000 Baht
T 1980 ] 1990 | 1991 1692 1993 |
Agiicuiture T 3,333,655 3.332,233] 3,408,045] 3720,563| 3,178,923
Crops 2,611,644} 2514,664] 2602085] 2817.615| 2,283,515
Livestock 281,593 310,640 312,668 339,546 327,177
Fisherles 94,114 125,321 110,181 95,099 106,774
Forésiry 4,061 20,311 4,663 16,788 6,903
Agricultural services 198,727 105,373 03,232 108,809 99,587
Simple agri.processing praducts 242,516 255,894 284,316 342,706 354,967
Mining and quarrying 56,547 500,865 1,150,014} 1,311,248| 1,601,358
Manufacturing 1,399,582{ 1,540,420| 1,826,355 1,587,061 1,749,364
Conslruction 762,580 914,475¢F 1,125,316 1,325,300] 1,285,081
Electricity and water supply 08,307 105,755 117,674 134,965 162,100
Transporiation and communicalion 359,461 396,304] - 395,604 522,502 633,172
Wholesale and retall trade 2,046,426| 2,356,822| 2,633,519| 2905373| 3,262,162
Banking,Insurance and reatestate 187,146 202,900 260,094 344,624 684,945
Ownership of dwellings 518,080 559,351 603,000 632,781 . 693,262
Public administration and defence |  505,436|. 610,076 719,096 882,578 . 1,026,072
Services 1,120,790 1,335779] 1,547,596| 2,157.874| 2,315,233
GRP T | 10,397,010| 11,044,990 | 13,887,412| 15524860 16,561,672
Percapita GRP(Baht) 12,232 13,054 © 15,001 18,179 19,705
Population(1,000 persons) - 850 856 © B69 854 842
GROSS PROVINCIAL PRODUCT AT CONSTANT 1988 PRICES

' ~ Unit : 1,000 Baht

] o 1069 1990 1991 1592 1693
Agiiculture o 3,050,349| 2,004,777]  2,635665] 2760698 2,690,256
Crops 2,360,722 2,183,127} 1,974,190| 2,034,606} 1,967,401
Livestock 279,782 288,416 265,204} - 306,438 310,123
Fisherles 91,238 100,797 94,145 84,474 91,012
Forastry 3,739 17,400 .4,015 13,073 5,316
Agricultural services 89,494 - 90,329 78,836 85,917 79,037
Simple agri processing products 225376 224,659 219,275 236,100 237,367
Mining and quarrying 46,484 413,664 721,703 803,349 855,259
Manufactuding - 1,265574| 1,400,338 1,591,114] 1,377,261] 1,468,170
Construction 714,075 786,492{ 892,308 972525  ©02,085
Etectricity and water supply 98,530 105620 115,888 120,862 - 137,526
Transportation and communication 344,605 392,700| - 381678 465980) . 527,534
Wholesale and retail trade 11,964,518 2,003,383| 2,247,744| 2,320,233| 2,617,055
Banking, Insurance and realestale 177770 161,964 220,620 280,775 539,627
Ownership of dwellings 501.48(} 514,172 534,027 534,125 556,310
Public adminisiration and defence 447 995 489,001 540,525 555,239 593,021
Senvices 1,008,897 1,077,065| 1,158,060 1.420.979| 1,388,601
GRP - 9,620,367|,10,352,176| 11,036,332 11,621,026| 12,187,144

Source ; NESDB, office of Prime minister
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PART-3 SOCIAL INFRASTRUCTURES
1) Road

The highways and road traffic within the study area and the inter-
linkage with the neéighbouring provinces are well served by a good main
road networks. There are many networks of rcad linking the principal
Urbdan centers and local roads serving the smaller towns.

Most of the people travel by bus., Public buses and private buses

are available. There are many ordinary and aircondition buses connected
to Bangkok and many provinces.

The main roads linking the study area with the néighbouring prov-
inces are summarized as follows '

Highway No. Route | Total Distance
(Km.)
C2 Links between the central-and northeast - " 524

region from Saraburi to Nong'Khai and
conected to friendship bridge Thai Lao

. * PDR. . .
22 Udon Thani-Sakon Nakhon-Nakhon Phanom 238
210 "~ ddon Thani-Nong Bua Lam Phu-Loei 104
211 Nong Khai-Loei 226
212 Nong Khai-Nakhon Phanom - 303

2) Railway

" In the northeast region, there are two principal routes of rafilway
namely, Bangkok-Nong Khai route and Bangkok-Ubol Ratchatani route. In the
study area, Udon Thani and Nong Khai province are well served by the
railway networks. The total distance of Bangkok-Nong Khai route is 624
Km. It runs through Khon Kaen, Udon Thani and Nong Khai, Traveiling by

D-10



train is popular among the people in the study area whereas goods traffic
from study area to Bangkok is mainly agricultural products.

The present time tables of train service in the study area are as

follouws :

Bangkok-Nong Khai

Aircondition Diesel 4 Trips/day

Fast train 4 Trips/day

Express train 2 Trips/day
Na Khon Ratchasima-Nong Khai

Aircondition Diesel 2 Trips/day
Nakhon Ratchsima-Udon Thani

Aircondition biesel 2 Trips/day

3) Air Transportation

At the present, there are 6 comrercial airport in the northeast
" region namely, Kheon Kaen, Ubol Ratchathani, Nakhon Ratchasima, Sakon
Nakhon, Loei and Udon Thani airport. Travelling by plane is popular among

" government officials, bussiness men and tourists.

Udoﬁ Thani has a new airport which was opened on August, 1992 with
the service capacity of 243 departing passengers and 230 arrivals. Thai
'International Airlines service from Bangkok to Udon Thani are 21 ‘flight
per week, Nowadays, there is a private airline, Orient Express Air,
operating daily flight from Udon Thani to Chiang Mai province since Au-
gust, 1993.

- 4) Water Transportatién
Water Transportation in the study area is much less popular than

the other modes. The water transportation in the Mae Khong river is for
interconnection between Thai and Lao PDR at the border of both countries.
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5) Electricity Supply

At present, the northeast region relies for baseload principally
" on energy imported 115 Kv, and 230 Kv. tie lines. Gas turbine plant with
the installed capacity of 15 MW, the capability of 33 Gwh/yr. has been
established in Udon Thani. In addition to the power supply in the coun-
try, power is imported from Lao PDR via al00 MW interconnector over the

Mae Khong river near Vientiane

As a result of the extensive programme of power distribution
projects in the past, the rate of electrification in each province in
study area is overed 98% on the village basis. Electricity supply is
adequate and stable. In 1993, the total number of electricity sale in
Udon Thani Nong Khai and Nong Bua Lam Phu are summarized as follws !

Province ' _ Sale Unit {GWH)
Ydon Thani 322.21
Nong Khai - 123.49
Hong Bua Lam Phu ‘ 52.36

6) Telephone

Télephone Organization of Thailand {TOT) is responsible for the
telephone service as the whole country. In the study area, telephons
service is available in every Amphoe and some public telephones are also
provided in the principal urban centers. However, the telephone network
has not covered to all tambon and'village levels., In addition to the
telephone network of TOT, mobile handy telephone service is also avail-
able. AL the present, the project of telephone network expansion in
upcountry with one million numbers is under construction by the private
secter. 1t is expected to complete the project in 1996,

The distribution of telephone system in 1995 and network expansion in
the study area by province are summarized as follows :
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Province No.of Line No.of Public No.of Line
Capacity Subscribers  Telephone Expansion

by 1986
Udon Thani# 18,804 17,070 345 15,872
Nong Khai 8,400 8,017 183 6,144

Nong Bua Lam Phu 3,432 2,261 92 ~
Notes : * is the data of year 1994
Source : Telephone organization of Thailand

7) Post and Téiegraph

| The communication Authority of Thailand (CAT) is responsible for
postal and telecommunication services. The_post'bffices are operated at
every Amphoe by gevernment and private post offices are permitted at
tambon and village level where connot be served by the Amphoe post office.
As a result of the extensive communication systen, it can be c¢oncluded .
that within the study area and intercommunication with elsewhere in Thai-
land are well seréed by eiisting postal and telecommpunication services.

8) Public Health

The public health services are fairly well in urban areas. There
are provincial hospital, community hospital, health' station and public
health service station in each province. Aside from the government serv-
ices the private hospitals ahd health centers are available in the city or
some urban centers, |

The record of hospitals, health stations, number of beds and the

ratio of physician versus population in the study area by province in the
fiscal year 1993 are shown in Tables D.3-1 and D.J-2 respectively.
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Table D.3~-1 Number of Hospitals, Beds, Health stations and public Health
service stations in the study Area by Province ia the Fiscal

year 1993
Province Gov't Hospital Private Hospital No.of Health No.of Public
No.of No.of No.of No.of Stations health Sta.

Hospitals Beds HWHospitals Beds

Udon Thani 16 1,093 6 240 156 NA.
Nong Khai 12 594 1 50 112 12
- Nong Bua Lam Phu 5 180 1 26 56 1

Source : Ministry of Public Health

Tahle p.3-2 The rétio of Physician, nurse and bed for patient versus
Population in the study arca by Province in the Fiscal

year 1993
Province -Physicians—DentistS—Pharmacists—Nurses.f Nurs -  Bed for
- Assistants Patients
Udon Thani 1:10,287 1:51,814 1:35,872  1:2,743 1:2,921  1:1,004
Nong Khai 1:14,228 1:55,357 1:37,118 ~ 1:3,246 1:3,127 1:1:326

Nong Bua Lam Phu 1:19,743 1:75,684 1:50,45% 1:7,324 1:5,748 1:2,390
Source.: Ministry of Public Health
9) Water Supply

_ " The Provincial Waterworks Authority (PWA) is the principal insti-
tution responsible for water supply in upcountry provinces. Astde from the

PHA waterworks, there are many waterworks in Urban areas operated by
municipalities, sanitary districts and other entities. In .order to
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achieve full integration of provincial water supply, the Government had a
resolution for PWA to take over all municipality waterworks scheme within
1991, In practice only some waterworks have been taken over.

Waterworks in Udon Thani, Nong Khai and Nong Bua Lam Phu are under
PWA Region 7, Udon Thani, which covers the service areas of 7 provinces.
There are namely Udon Thani, Nong Khai, Nong Bua Lam Phu, Loei, Sakon
Nakhon, HNakhon Fhanom and Mukdahan.

Most of the existing PWA water supply'facilities are provide to
serve for urban areas only. In the rural areas, the people are mainly
relied on rainwater collection, local shallow wells, shalllow well with
hand pumps and deep wells with electric pump including piped water supply
systems. The responsibility of providing water supply to rural communities
not serviced by PWA, is handled by many agencies.  However, the principal
agencies involved in rural water supply are Deptartment. of Mineral Re-
sources, Accelerated Rural Development office, Department of Health, and
Depdrtment of Public Works. The construction of small water supply in the
" rural areas are financed from the Government. After completion of the
systems, these are turned over to the community concernéd to manage and
‘operate themselves under the  providing technical - assistance from the

- agencies concerned.

‘Most of the raw water rescurces for urban water supply in ‘the
‘study area are surface water resources but the all waterworks in Nong Bua
Lam Phu utilize groundwatet‘as the raw water resources., In Udon Thani
province, Huai Luang reservoir of RID is the main water resource for
waterworks systems in city municipality area, while most of waterworks in

Nong Khai utilize raw water from Khong river.

Total water consumption of PWA from Huai Luang reservoir is about
7.859 MCM per annum in 1994. According to the statistics during 1988-1994
the average growth rate of water comsumption of PWA from Huai Luang reser-
voir was estimated at about 5.45% per annum, The water consumption of PWA
from Huai Luang reservoir during 1988-1994 are sunzarized as follows :
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Year 1988 1989 1990 1991 1992 1993 1994

Water Consumption
{MCM/Year) 5.714  6.044 6.29% 6.860 7.194 7.569 7.859

A A b e e B T e e B P B T dw R e ey A A = R AN Uk e S B R B B o e e oy o = . T

Table D.3-3 shows the number of water consumption, the capacity
and custorers of waterworks related to the study area in the fiscal year
1993, 1994 and 1995.

Based on the statistics of consumption rate per customer in 1994,
- It was estirated that the consumption rate per capita in Muang Udon Thani,
- Muang Nong Khai and Muang Nong Bua Lam Phu are amount to 200-250 lpcd,
170-212 1lpcd and 100-125 lpcd respectively.
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PART-4 PROVINCIAL DEVELOPMENT PLAN

Table D.4-1 Key Elements of Udon Thani Development Guidelines

No. Ttems
1. | Agricultural Sector
a. Restructure agricultural production in line with the market demand and
diversifying production structure from primary agriculture products to higher
value added products.
b. Increase efficiency in the agricultural production per unit area and improve
product quality. _
c. Formulate {and use plan and accelerate land reform programine.
d. Promote and support establishment of farmer’s organization and training
programme for local agricultural technicians.
e. Developing marketing information, administration and dissemination system for
the farmers.
2. | Infrastructure Sector
a. Developing water resources for domestic and agricultural water uses.
b. Improving public utilities and land use in the city by using town-plan system.
c. Request Central government to support industrial promotion in the province.
3. | Tourism Seclor
a. Formulate public relation of tourist attraction and major events regularly.
b. Develop the province to be the center for tourism in the Upper Northeastern
- region of Thailand.
4. | Natural Resources and Environment
a. - Create awareness of people in forest conservation, and saline soil prevemlon
b. Campaign and install waste water treatment system for houses, l‘actones and the
others.
c. Encourage people in the commumty ‘and private sector involve in natural
resources management and to cooperate with the government in natural resources
“conservation efforts.
d.. Formulate environmental plan at province, Amphoe and Tambon Ievets
5. | Quality of Life Sector ‘
a. Campaign family hygiene and famlly planning progranune.
b. - Improve public health and provide education programme for the people.
¢. Improving the basic needs of the people and provide social welfare.
6. | Hurtan Resource Sector
a. Support women's right and social oppommity
b. ‘Support and encourage development and services for youth.
c. Encourage training and labour skills development in line with the needs of
- markets.
d. Support establishment of universily in the province.
7.: | Community Administration

a. -Increase work efficiency of government staffs,

b. Encourage private sector involve in provincial development aclivities such as to
be members of various commitlees and sub-committees.

¢. Strengthening planning, information service and evaluation activities in the
government agencies.
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Table D.4-2  Key Elements of Nong Khai Development Guidélines

Ne. Items
1. | Trade and Economic in Mae Khong River Countries

a, Establish special ¢économic zone near Thai-Lao friendship bridge.

b. Establish and develop technical institution and training programme which provide
necessary basic services to economic development of neighboring countries.

¢. Promote establishment of agro-processing industry by local investors or foreign
investors.

d. Setup an agricultural market center.

2. | Conservation of Natural Resources and Environment

a. Promote and encourage private sector to cooperate with the government in natural
resources conservation efforts.

b. Speed up reforestation progranume and demarcate area within and without forest
conservation zones with clear signs.

¢. Encourage development of waste water treatment and garbage disposal system for
communities.

_ d. Expedite distribution of land ownership by land reform programmie,
3. | Tourism Development

Promote investment in tourism business by private sectors.

b. Provide and devetop related facilities to tourist attractions,

¢. Develop existing tourist attraction places and formulate security measures to the
Tourist.

4. | Infrastructural Development

a. Expansion of electricity supply and telephone

b. Provide additional raw water for water supply systein from Mae Khong river.

¢. Develop water resources for domestic and agricultural water uses in the
villages.

d. Improve existing road system.

5. | Quality of Life Development

a. Campaign family hygiene and nutrition,

b. Promote and encourage compulsory education of the underprivileged.
Devélop skilled labors. '

d. Increase per capita income.
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Table D.4-3 Key Elements of Nong Bua Lam Phu Development Guidelines

a,

No. Items
I. | Agriculturat Sector
a. Improve production by diversifying the kind of goods in line with the locat needs
and market demand.
b. Increase efficiency in the production of existing goods. Emphasis will be given to
increase yield per rai and improve product quatity.
¢. Increasing value of the product by emphasizing agro-processing industry.
d. Formutate soil improvement programme. |
2. | Infrastructure Sector
a. Encourage investment in small to medium sized factories to produce consumer
goods and commodities for local consumption and export to the neighboring
provinces.
b. Tmproving public infrastructures to the needs of industrial development.
¢. Developing appropriate training programmes for laborers to increase their
marketable skills. _
d. Formulate mineral resources exploration and set up plan for production to serve
the local increasing demand. '
3. | Tourism Sector

Promoting publication of tourist attractions and major eveals regularly.

b.  improving tourist attraction and related services within the province.
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PART-5 DOMESTIC AND INDUSTRIAL WATER DEMAND
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Table D.5-2 Forcast Annual Domestic Water Demand in the Study
Area by province in 2001 and 2006

. " Urban Area Rural Area Total
- Province {(menvyr.) (menvyr.) (mem/yr.)
year 2001 | year 2006 | year 2001 | year 2006 | year 2006
Udon Thani 20.044 21.275 S 11.943 12.677 33.952
Nong Khai 3.493 3.707 6.350 6.740 10.447
Nong Bua Lam Phu 1.534 1638 1.981 2.103 3.741
| Whole Study Areca 25.071 26.620 20.274 21.520 48.140

Notes :

2} Assumed annual population growth rate
1.4 % Udon Thani and Nong Bua Lam Phu 1994-1998

1.3 % Nong Khai 1994-1998 ' S
1.2 % All 3 provinces 1999-2006

n-22

1) In 1994, Population in Udon Thani, Nong Khai and Nong Bua Lam Phu -
are 765,748, 312,560 and 103,192 respectively. _
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E. SOIL AND LAND USE
PART-1 OVERALL RIVER BASIN DEVELOPMENT PLAN

CHAPTER 1. SOIL

1.1 Parent Material of Soil and Eandforms

1.2 Soil Classification and Characteristics
Fig. 2. 6 t shows the distribution of soil in the Study Area which were classified by

USDA's standard.
Table 2.6-1 shows the some characteristics of these major soils distributed in Udon

Thani and Nong Khai Provinces.
Fig. 2.6-2 shows the distribution of salt-affected soit in the Study Area.

CHAPTER 2. LAND CLASSIFICATION

Fig. 2.6-3 shows the general potential land use map in the Study Area by DLD.
Fig. 2.6-4 shows the land suitability map for small water reservoir development in

the Study Area by DLD.
"Table 2.6-4 shows the land classification by general potential for agricultural land

use, as the legend of Fig. 2.6-3.
Table 2.6-5 shows the land suitabilily classes for small water reservoir dc\clopment

as the legend of Fig. 2.6-4.

- CHAPTER 3. LAND USE

“Table 2.6-6 shows the agricultural land use inthe Study Arcain 1994

Table 2.6-7 shows the ratio of agricultural land use inthe Study Areain 1994
‘Table 2.6-8 shows the area of eack Amphoe divided in four tiver basin.

Fig. 2.6-5 shows the present land usc map inthe Study Arca by DLD

Fig. 2.6-4 shows thic land use ptanning map in the Study Area by DLD

Table 2.6-10 shows the present land use and the arca in Nong Khai, Udon Thani and

Nong Bua Lamphu, as the legend of Fig. 2.6-5.
Table 2.6-11 shows the area for land use planning in the Study Arca, as the legend of

Fig. 2.6-6.

PART-2 DETAILED MASTER PLAN STUDY

CHAPTER 5. HUAI MONG PROJECT
5.1 Soil and Land Classification

CHAPTER 6. HUAI VIENG KOOK AND BANG PHUAN AREAS FLOGD
PROTECTION PROJECT
6.1 Soil and Land Classification

" CHAPTER 7. HUAl1 LUANG SMALL SCALE PROIECT
7.1 Soit and Land Classification






Fig.'ZZ.B—l Soil Distribution in the Study Area (by DLD)

LEGEND

No.

8
16
42
4
53
54
56
89

Suborder Soil Name
FLIVENIES © Lloamy Ustifluvents
AQUEPTS Clayey Tropaguepts
AQUULTS Skeletal Plinthaqwlts
" Loamy Paleaquults
USTULTS  Skeletal Plinthustults
" Loany paleustulls
" Skeletal Paleustults
FIBRISTS  Slope Complex
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Fig. 2.6-2  Distribution of Salire Soil in the Study Area (by DLD)

LEGEND
Mo, Degrees _of Affection
I Very severely salt affected soil area (Salt crust on soil surface exceed 50 % )

-y R N e W D

Severely salt affected soil area (Salt crust on soil Surface.a.re 10~50 of so0il)
Moderately salt affected soil area (Salt crust on soil surface cover 1~10 % )}
Slightly salt affected soil area {Salt crust on soil sutface cover less than 1 % )
High land salt soucce area

No salt affected area

Mountainous area



Appendix Table 2.6-4  Classification by General Potential for Agricoltural Land Usc

{l.cgend for Fig. 2.6-3)

Symbol ~ Classes __ Arca in NE(km2)

A. Areas with soils suited for uphnd crops in low rainfall zonc
1. Deep, nearly Ievel to gently sloping, moderately well to well
drained, medium to fine textured soils with moderale feitility
2. Deep, genlly sloping, moderately well (o well drained
fine textured soif with moderate 10 high fertility and
consisiing mainly of montmoriltonite clay
3. Deéep, gently sloping to strongly sloping, well to moderate

997

21

4,825

well drained, fing textured soils with fow or moderately low fertility.

4. Deep, pently stoping (o strongly sloping, well to moderately
well diained, medium 10 coarsc textured soil with low fertility.
s. Shatlow to maderatcly deep, genily sloping to moderately

41,070

2,199

sloping, well to moderately well drained, fine or medium textured soits with

moderate fertility and high organic malter content in surface.

Arcas wilh soits suited for paddy rice

Deep, tevel poorly drained, claycy soils with moderate

to high fertitity. '

7. Decp, level poorly drained, clayuy low to modcratcly to
low fertility.

8. Shallow to moderately deep, level poorly drained, g,ravcly
soils that include arcas with lateritic outcrops

o W

10.- Decp, level ta nearly level poorly drained, medium
textured or loamy soils with low {o moderate fertility
11. Deep, level (o nearly level poorly drained, medium textured
or loamy soils of high salt content.
C. Arcas wilh'soils suiled for tree crops in high rainfall zone
12. 13,
D. Arcas with soits gencrally unsuited for cultivated crops
4. Shallew to very shallow, moderately sloping to steep,
well to moderately well drained, gravely soils including
arcas with lateritc or bedrdek near surface.
15. 16. 7.
18." Deep, gently sloping excessively drained, sandy soils on beach
or sandy terrace.
19.
20. Shallow to decp, well 10 excessively draincd, rolling 1o very
__steep soits of hill and mountains o
(Nolcs No deseriplion in number ar¢ 1o in the Northeastern chlon

12,232
3,663

746

45,845

2,344

. 27448

6,553

(%)

0.6

0.0

29
243

1.3

1.2
2.2

0.4

272

1.4

16.3

39

1.5



Appendix  Table 2-6-5 Land Suitability for Small Watcr Reservoir Development
(Legend for Fig. 2.6-4)

Symbol - Classes L
[ tand well suited for small reservoir duclopmml
Flat low land with somcwhat poorly to poorly drained, clayecy or loamy fexture and
good watcr storage capacily soil. Good quality waler is yiclded.

2. lLand meodcralcly suited Tor small reservoir development
Genily undulating to undulating upland with the soil of well drained, clayey
texture throughout of clayey lexture in subsoil and good water slorage capacily.
Good quality water is yielded.

3. . Land poosly suiled for small sescrvoir development

3.1. Flat low land with the soit of somewhat pooily or poorly drained, claycy or
loamy texture and good water storage capacily. But it is in the slightly or
potentially salt-affected arca. Construction of small rescrvoir is risky, saline water

- will be yielded.

3.2, Gently undutating to undulating upland with well to moderately well drained,
loamy texture and poor waler slorage capacity soil.

3.3, Gently undulating to undulating upland with well drained texture and good waler
storage capacily soil. But the underlying bedrock is the sall bearing rock.
Construction of reservoir is risky since saline water will be yielded.

3.4 Gently undulating to vindulating upland with well drained, sandy texture and poor
water storage capacily soil. The underlying bedrock of the arca is salt bearing

" rock. Canstruction of - reservoir is risky since saline water will be yielded and- the
water quality will not be sufTicicnt.

4. Land unsuited for small reservoir development.
4.1 Low land with poorly drained soit in the strongly salt- aﬂ“‘cctcd arca. Construction
of reservoir is very risky since, in mosl cases, lhe salinc water is yiclded.
Any kind of mcasures applying to prevent saline water intrusion is cxpecled (o be
worthwhile.
42 Hilly and mountainous arca with steep slope and thin covering sail malcrlal
__Land_is poor water slorage capacily.
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Table 2.6-6

Agriculiu ral Land U se in the Study Area (1994)

(Unit:ha)

Changwal Yhole Total Cultivabl e Land
Study Cultiva- Paddy Upland Fruit,Pe Veget Flow Others
__ Amphoe Land Are{ ble Land * Field Field re.Crops ables _ers
Nong Khai
Muang N. K. 59, 670 36,280 33,640 565 191 193 41 1,080
Tha Bo 35, 301 26,779 22,182 1, 668 238 963 1 1,727
Phon Phisai 44, 970 29,5681 23, 264 3,733 1,156 432 0 1,196
SiChiangMai 96,251 | 12,076 1, 861 6,612 1,502 1,062 3 1,036
Sang Khom 8, 656 3, 168 372 2, 509 274 0 0 13
Sra Khrai 13, 414 6, 714 6, 116 238 36 30 2 292
S Arvea Total | 188,262 | 114,598 87,436 15,325 3,606 2,780 47 5,314
Whole Chengwd 733,262 | 404,330 215,489 57,894 19,049 3,316 47 10853
Udon Thani
Muang U.T. | = 84,906 10,313 30,277 7,073 2,065 891 13 0
Kut Chap 47, 548 21,714 13,874 6,779 (,047 14 0 0
Rumphawapi 4, 175 3, 057 1,910 1,097 36 13 0 O
Thung Fon 5, 464 2, 485 2,230 169 67 1o 0 0
Ban Dung 24,196 18,223 13,285 4,071 683 184 0 0
Ban Phu 109, 002 62,281 37,677 20,391 3,479 738 0 0
Phen 90, 338 49,106 47,504 1, 002 426 174 0 0
Sang Khom 26, 490 16,471 15,909 244 235 80 3 0
Nong Wua So 60, 318 22,491 10,009 11,420 386 36 1 0
‘Nong Han 50,219 31,281 25, 489 4, 457 986 348 0 0
Nem Som 19, 031 8, 098 1,963 5,733 385 16 't 0
Phibul Rak. 19, 552 11,478 10,611 524 240 101 0 0
S.Arca Total | 551,230 | 287,000 210,829 62,962 10,524 2,008 18 0
Whole Changwd 1,173,030 ] 591,333 355,051 211,536 20,353 4,362 __ 31 0
Neng Bua Lamdhu
Muang N.B.I.| 5,187 3, 906 2, 862 717 193 34 0 0
 Na Klang | 26,215 16,789 15,361 1, 182 233 13 0 0
SuwanKhuha - 86, 840 36,685 18,117 17,099 1,291 178 0 0
Na Wang 2, 9717 1, 540 543 948 39 11 0 0
S. Area Total | 121,219 58,920 36,983 19,945 1,756 236 0 0
Whole Changwd 385,923 | 241,052 156,510 74,0065 __ 7,214 1,119 G 2,138
Shole SludyAn 860,720 | 460,518 335,247 98,232 15,976_5,684 _ 65 5,314

Source
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Table 2.6-7 Ratio of Agricultur al Land Use in the Study Area (199%4)
. _ (Unit:%)
Changwat %¥hole  Ratio of Ratio of Cultivable Land .
Study Cultiva- Paddy Upland Fruit,Pe Veget Flow Others
Amphoe | Land Aree ble Land Field Field en.Crops ables  ers
Nong Khai _
Muang N. K. 59, 670 60. 80 92.72 1. 56 .35 1.36 0.11 2.89
Tha Bo 35, 301 75. 86 82. 83 6.23  0.89 3.60 0.00 6.45
Phon Phisal 44, 970 65. 78 78. 65 12. 62 3.91  0.78 0.00 4.0%1
SiChiaugMai. 26, 251 46. 60 15. 41 54.75 12. 44 8.79 (.02 8. 58
Sang Khom 8, 656 36. 60 11.74 79. 20 8.66 0.00 0.00 041
Sra Khrat 13, 414 50. 05 91.09 3.54 0.54 0.45 0.03 4.35
S.Area Total 188, 262 60. 87 76. 30 13. 37 3.23  2.43 0.04  4.064
Whole Changwg 733, 262 55. 14 63.30 4. 32 4.71  0.82 0.01 2 .68
Udon Thani :
Muang (LT, 84, 906 47. 48 75.10 17,55 5,10 -~ 2.22 0,03 0.90
Kut Chap 47, 548 45.67 |  63.89 31.22  4.82 0.06 0.00 0.00
Kumphawapi 4,175 S 73.22)1 62.48  35.88 .18 0.43 0.00 0.00
Thung Fon 5, 464 45,481  B89.74 6. 80 2.70 0.76 0.00 0.00
“Ban Dung 34, 196 53.29| 172.90 22.34 3.75  1.01 0,00 0.00
Ban Phu 109, 002 57,14 60. 49 32.74 5,69 1.18 0.00 0.00
Phien 90, 338 54.361 - 96.74 2.04 0.87 ~0.35 0.00 0.00
- Sang Khom : 26,490 62,18 96. 59 1. 48 1043 0.49 0.02 0.00
Nong %ua So 60,318 37,29 - 44. 490 60,78 - 3.9 0.38 0.00 . 0.00
Nong Ilan 50,219 62.29| 81.48 14 25  3.15 L1l 0.00  0.00
Nam Som 19, 031 42. 55 24. 24 70.80 4.7 - 0.20 0.00 - 0.00
Phibul Rak 19, 552 58. 70 92. 45 1. 57 2.0 0.88 0.00 0.00
S. Area Total 951, 239 52. 06 73. 46 21,94 3.67  0.93 0.01  0.00
Whole Changwd 1,173, 030 50. 41 60. 04 3b. 77 3. 14 0.74 0,01 0. 00
Nong Bua Lamphu :
Muang N.B.L. -5, 187 75.30 75.83 18. 36 4.91 0.87 0.00 0.00
Na Klang 26, 21b 64.04{ 91.49 7. 04 1.3 0.08 0.00 0. 00
SuwanKhuha 86, 840 42,24 44. 49 - 46, 61 .52 0,49 0.00 0.00
Na Wang 2,977 61,73 35. 26 61. 56 2.53 0.71 0.00 0.00
S. Area Total 121, 219 48, 61 62. 71 33.85 2.98 0.40 0.00 0.00
Whole Changwg 385, 923 62. 16 64.93 30.73 2,99 0.46 0.00 _0.89
Whole Studym{ 8060, 720 53. 50 72.80 21. 33 3.47  1.23 0,00 1.15

Sources @ Agricultural SStatistics of Chang wat
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Table 2.6-8  Area of  Bach Amph oe divided in Riv er Basin
. {Unit ® ha) -
Changwal ¥Vhole Stullluai Mong Nam SuaiHuai Luan  Mekon |Huai Nam Huai Mekon
Arphoe dy Land Basin Basin -g Basin_ Basin | Mong Suai Luang
Nong Khai {(ha)
Muang N. K. 59, 670 0 41,5623 0 18, 147 paddy paddy
Tha Bo 3b, 301 18, 294 0 ¢ 17,007
Phon Phisai 44, 970 0 10,1380 34, 390 400
SiChiangMat 26, 261 22,161 0 0 4, 080 [upland
Sang Khom 8, 656 8, 596 0 0 60 {upland
Sra Khrai 13, 414 0 12,810 0 604 paddy
S. Area Total 188, 262 49,0561 64,5613 34,390 40, 308
Udon Thani N . o
Muang U 1. ~ 84, 906 0 2,894 32,012 0
Kut Chap 47, 548 2, 696 0 44, 852 0 upland
Kumphawapi Ll 0 0 4,175 0 upland
Thung Fon 5, 464 0 0 5464 0 paddy
Ban bung - 34, 196 0 0 34, 196 0
Ban Phu - 109, ¢02 84, 790 - 10,493 5, 807 7,912 {fupland
‘Phen a0, 338 0 53,400 36, 938 Q paddy paddy
Sang Khom 26,190 0 0 26,490 0 " paddy
Nong Wua So 60, 318 0 0 60,318 0 paddy
- Nong Han 50, 219 0 0 50,219 0
Nam Somn 19, 031 19,031 0 g 0 |upland
_Phibul Rak  19;652] 0 0 19,552 0l
S.Area Tolal 551,239 | 106,517 66,787 370,023 7,912
Nong Bua Lampho .
Muang N. B. L. b, 187 0 0 5,187 0
Na Klang - 26,215 20, 215 0 0 - 0 |paddy
Suwankhuha 86,840 86,810 0 0 0 {upland
Na_Waug 2,977} 2,871 0 0 0 lupland
S.Avca Total 121,219 ] 116,032 0 5,187 0 o B
'.l'olal S. Area 860,720 271,600 131, 300 409. 600 48, 220 i :

Notes: Paddy means Ratic of paddy in cultivable land are over 80 %.
Upland means ratio of upland in cultivable 1 and are over 30 %.
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Appendix  Table 2.6-10 Present Land Use Map ( by DLD, 1990-91)
and the Arca in Noug Khai, Udon Thani and Nong Bua Lamphu
(L.cgend for Fig. 2.6-5)

Symbol  CFeld . Arathy) %
Al Paddy Field 765,998 334
AL-A2 Paddy Feld - Upland Ficld 45,497 2.0
Al/A2 Paddy Ticld f Upland Ficld 248,308 10.8
Al-Mi Paddy Field - Wild and uninhabiled Field 134,785 - 59
Al /Mt Paddy Fictd/ Wild and uninhabited Ficld 34,985 L5
A2 Upland Ficld 253,354 i1
A2-Al Upland Ficld - Paddy Iicld 291,695 12.7
A2/A4 Upland Ficld / Fruii trees 222 0.0
A2-F Uptand Ficld - Forest 80,939 3.5
A2 - M1 Upland Ficld - Witd and inhabited Field 1,671 0.
A2 /M1 Upland Ficld/ Witd and inhabited Ficld 35,696 1.6
Ad Fruit Trees Ficld '
¥l Forest of Non-Shed Leaves drees L 65935 .29
Fl1- A2 Forest - Upland Field 1,715 0.1
2 Forest of Shed Leaves Trees 123,142 - 5.4
F2-A2 Forest - Upland Ficld 88,697 3.9
M1 Wild and Uninhabited Ficld 23,555 1.1
M1 - Al Uninhabited - paddy Ficld 155,287 24
Ut ©. City, Accomodation : - 1,464 0.1
= © Water  Body . - 137,784 1.7
Total 2202167 - 1000

Notcs ; A-B=70:30%, A/B-350:50%.
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Appendix Table 2.6-1Y  Land Use Planning Arca by DLD
(legend for Figure 2.6-0)

Symbol Classes Arca{rai}

1 The Arca for Conscrvatmn for Good I :wurommnt 19,755,103

2 Conscrvative Arca for Forest
2.1 Reforestration Arca for the Reservation of

Good Forest _ 4,379,659 .
2.2 Conservation Forcst now in Forest 7,145,809
2.3 Completely Damaged Arca for Agriculture

and Preparing for Agricultural Land Usc 7,180,523

3 The Arca Developped for Agriculture and Urban Use

3.1 Paddy Ficld in [rrigation 13,685,854
32 Paddy Ficld in Rainfed Paddy Rice 27.008912
3.3 Upland Field for Upland Crops 17,157,423
3.4 Uplanf Ficld for Livestock or Grassland 8244357

Salicd Arca

Water Arca or Fish POnd 976,323
CFotal Area_ ... 105533963

E-10

700,745
1,143,329

1,148,884

2,189,734
4,321,426

2,745,188

1,319,097

156,212

16,885,433

Arca(ha)
- 3,160,816

1871

4.15
6.78

6.80

12.97

- 25.59

16.26
1.81

093
100.0
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