2.1.3 Livestock

Livestock producuon in the UCR steadily increased durmg 1982- 1987 cxcept
bnffaloes and swine (sce Table 2.6). Especially the number of cattles and chickens
mcrcascd rapidly during 1982-1987 at a rate of more than 8.0% per annum, Lop
'Bun and Sara Buri are ‘main provinces of livestock production, contrabntmg about
55% of livestock GRP of the UCR. Especially, 63. 4% of caule, 52.3% of swine and
46% of chicken and buffalo of the UCR arc raiscd in these two provinces in 1987,

2.1.4 Friash Water 'Flshery

Flsh pmductmn volume m mnagc in the UCR rapldly mcrcased durmg 1983-1986
(see Table 2.7). Fish is raised mainly in ponds in the UCR. Main character of fish
productlon 1s that value per ton is much higher than that of the Whole Kingdom.
It is about 2 times as much as the national average. Ang Thong records the
hlghest value per ton being 24,473 Baht or 3.5 times as much as the national

average.

Mam provinces of fish productmn are Ang Thong and Ayuuhaya, together
conmbutmg 67% of fish producuon tonnage of the UCR.

2.2 Agro-Econami'c Condition
2.2.1 Farm Income

'Average per. éapi:a' income of agriculture sector in the UCR is 5,342 Baht, which is
about onennmth of the income in non- agncul{ure sector 417, 238 B). The pér
capua mcome decrease by - 3.0% per annum during  the 1982-86, in contrast with
the,pon income agricultural sector which increased: by 5.5% per annum during
the same period. The income disparity beiween these scctors has been expanding,

' In the ceritral region average per capita income of agricultural sector recorded

7,557 Baht in 1986, which was much higher than that of the national average.

However, the income decreased at a rate of - 6.2%.

143



Table 2.6 Livestock Production 3
' ' . - Unit,000Head)

1982 .. 1083 084 1985, .. 1086 . 1987 GrowthRatel
CHAI NAT Butfaloes a8 497 160 . 199 . 224 . - 206 1288
Cottle 245 326 465 T 407 502 . S10 - 1568
Swine 87 319 4T, A2t . 384 300 - L 8
Duck, R - R £V S X 202 237%
Chicken S _ S ©OSO1L3 A0l o 4745 . -27RD
SINGBURI . . Buffaloes 97 13 oo b5 6§ . T89¢. U B0 <BARCY
" Calbie 1% N ¥ 1 204 169 170 17.3 29%
Swine 400 431 452 - 395 05 323 -42%
Dk . s 1 868 154 -8B%
Chicken : 2190 12100 - 2230 - 098 -
ANG THON Buffaloes 104 ST 130 T 120 124 92 (-25%
Cattle 286 /e . 319 325 3230 333 0 338
Swine . - . 544 317 0 33 SU300 - 289 o 00 T -117R
Duck C 3864 4240 A3T - 62K -
Chicken S - o 4857 43046 4145 7 =768
AYUTTHAYA -~ Buffaloes - - 208 344 0 T3040 2840 0 300 1343 . S8
Caltle . - 168 195 - - 202 - 330 330 336 L 140R
Swing’ 245 279 255 257 258 20 1.2%
Duck L : -4748 4875 . 404 - 028
Chicken - o - 5604 5773 9593 29.8%
LOR BURI Bulfaloes 458 409 207 360 403 256  -110%8
Cattle Hz? 1452 442 1620 1369 1598 T 63%
Swine 892 864 889 806 820 842 -1.2%
Duck - e SR oY 1046 - RT3 938
Thicken R . 3604 8601 17 . AR
SARABUR Buffaloes 364 381 405 418 41 339 ~1.4%
Cotile 373 389 509 645 634 646 - 11568
Swine 358 348 527 - . 537 .- . 8536 547 . 888 -
. Dwk . SS46 T 486 T U 4RQ T ~54%
Chicken : , : 6575 661.6 7815 a08
UCR Buffrloes 1678 1950 1370 1459 1556 . ' 1285.._. . -52%
Cattie 2400 2899 342 3594 3532 - 3596 . B4®
$wine 2197 2619 2913 Me - 2604 53 . -03%
Duck 1,1934 12239 1,2659 382
Chicken o o 32032 33026 38406 - - 80%
CENTRAL Buffaloes S550 .. 5742 5008 . 5137 - 5205, 4632 - - -35R% -
Cattle - 9145 99258 1,1005 11597 11583, 10797 5.2%
Swine 12686 - L4101 13870 - - 1.3507 13465 11,4049 218
Duck ' : 74300 12070 0 18269 . 268
Chicken ' L . 231796 232547 - 2573327 B4R
WHOLE KINGDOM - Guifaloes: 54174 63544 63000 - 62499 . 62969 . 59085, ~13%°
Cottle 45761 4,8326 4,690 46290 48787 49688 16%
Swine 40220 4,927 4,263.2 42240 42000 - 42000 7 09%:
Duck, _ : L H47794 150021 156199 288
- . Chicken = G S 7s168 T 7926490 844047 36%

Source: Agriculturel Statistics of Thailand
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“ Table 2.7 Fresh Water Fish Production

Unit : Baht/House Hold

Source: Depertment of Fisheries
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e — . 1983 1984 1085 1985 Growth Rote
 CHATNAT Production(ton) (1073 00 69 300 483K -
:  Production{1,0008) 2378, 43205 6,784 116814 . 700% "
Arealrai) 17159 6318 . W62 9105 30%
or 21604 254103 254550 333688 1468
_ bR 135166 62455 86342 12,830 -1.78
SING BURI Production{ton) 1034 1427 1453 -~ - 3506 502%
: Production(1,000 B) 26523 37020 37970 6,7088 363%
Areslrai) 2082 5225 4878 4020 | -332%
BT LSE5L3 - 259523 26,1247 19,1372 0 <03
S B/R o 121424 70 70871 184D - 136350 23%.
ANG THON Productionflon) = . 1800 4160 11035 . 14560 . 1008% -
Production{1,0008] 35604  120704. 208628 431112 1294%
Aredlrai) T3 L1064 B2STRS -5 i021%
BT _ 198343 200154 180247 2960890 1438
_ BRC 16,7357 109100 166049 - 24,4738 135%
AVUTTHAYA . Production(ton) ~ " QO 15767 14241 © 1:8432 © 267%
- Production{) 000B) 311620 577043 489625 659556 | 284%
Krenfrai) CLI054 4319 51153 65,8480 8378
B/T 34,3534 365990 343826 35,790 . - 14K
B/R 28,1902 {31748  95M9 . 98328 “300%
LOP BURY Production{ton) " 2884 3879 . 9332 5815 263R
Productionl t 000 B) 65205 160545 266832 10,7568 1818
Areaf{rai) 30238 1854 5213 6369 2B.IR
BT L 726410 0 413025 0 285779 184980 .. 0 5%
BIR 21,5636 330762 500025 168634 ~18%
SARABURI Peoduction{ton) 804 . 905 1608 3505 . 633%
Production{] 000 B) 1,756.4 1,788 28217 67088 56.3%
Aredlrai) 78 2374 2856 4694 2848
B/T 218352 196576 . 175876 19,1427 o -43%
B/R 19179 74923 9017 142028 . 218%
UCR Production{ton} 16666 27837 40342 49318 4368
Production{1,000B) 480477 955315 1099416 - 1449324 - _ 4458
Areslrai) 22214 TA253 84598 11,1184 7093
8s1 280305 343538 272522 293673 06%
BAR : 215710 128626 . 129958 . 130354 -155%
CENTRAL Production(ton} 94760 110687 160098 200161 283%
Production{1,000B) 1785853 2037752 2454642 337,1462 236%
Aresirai) 12,2510 232478 250043 . 251815 31.9%
BT 188460 184100 155194 16,8438 -37%
BRR 145416 87654 99368 11,9634 -6.3%
WHOLE KINGDOM  Production{ton) 469664 504109 752541 893251 239%
Production{1,0008) 1,005579.1 12263581 1,565,1704 1,9350406 244%
“Ares{rai) 2337328 2326400 2339039  279,1299 6.1%
B/T 214106 243272 20,7985 21,6630 04% -
B0 43023 52713 61644 69324 17.28
B/TProduction{Bhat )/Production (ton)
BAProductiontBhat)/AresiRai)



Net farmer's household income in 1986187 is 30,471 baht. which is about 40%
higher than lhat of the ‘natjonal avorage - Of the: total from household income, net
farm income accounts for 40 % in the UCR . The share in Sara. Buri and Ang

Thaong are vory low bemg 4. % and 18- % respootwoiy, because mvostment
cxponduuros for livestock arc hlgh in Sara Bun.- Lop. Bun -and Smg ‘Buri fecorded
highest not farm 1noomc in - the "UCR, whcre the share of land owriers oporatmg

their farm is _hxgh.

As for the ‘net mcomo from crop por 1ai, the UCR shows a hlghor value than thoso
of the ccntral reglon and - the wholc ngdom despite that value of the cxpondnurc
for crop por rai is 1owor man that of the- central. :og:on (seo Table - 29) Sing Bun,
which records ‘the hnghest fice yleld and tho hxghest rate -of land . owner operatc
farm in the UCR - shows the hlghost net: mcomo from crop- pcr rai with the h:ghost.
expenditure in the UCR. -On the contrary, Ayutthaya, rccordmg thc iowost rate of
land owner oporaio farm in the UCR, shows the averagé net income in the 'UCR in

spite of a high cxpondlture_'

Table 2.8 Structure of Farmer's Income and Expenditure (1986/87)

Farm- - Farm- Net Farm- - Mon Farm-  Net H.H.  H.H. T Cashy

income - Expenditure ' income - income income _': » - Expendi ture saving
Chai Hat Cpisss w0y wadss Nt | owss 2606 <272
Sing Buri .- 46592 29475 1z wsso . 3tees w913 1853
Ang Thong 21507 15406 6105 1862 24354 34206 -9842
Ayutthaya 37436 - 25603 11832 15182 204 27577 -562
Lop Buri 37586 - 18821 18765 22716 41481 29906 . - 11575
sara Buri 37616 38744 74 T 5 72 2199 29589 ~5390
UCcR 089 2wer . 12092 18379 30471 0 29313 1158
Central 35063 22670 13305 17605 30998 - 30628 370
whole Kingdom 18166 - 9156 9010 13296 22306 19043 3263

source : Office of Agriculture Economics -
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Tablg 2.9 Income and Expenditure of Crop

" Unit : Bahi/Rai

Expenditure Income Net-income -
* Chai Nat S 247 704 457
oo Sing Burio - 613 1678 1064

-~ Ang Thong . 293 S 72200 420

~ Ayitihaya 585 . 1020 435
‘Lop Bur 353 776 423
Sara Buri 348 782 433
UR 389 858 470
Central ' 454 881 427
Whole ngdom 221 540 319

_Source ; Ofﬁce‘ oir Agricultural Economics

Tablé 2.10 - Income and Expenditure of Livestock

Unit : Bahi/H.H.

Expenditure Income - Net-income
. Chai Nat 2212 3256 1044
' Sing Buri 11644 13372 - 1728
Ang Thong - 4183 6377 2194
‘Ayutihaya _ 4526 4016 -510
Lop Bur . 3755 6102 2347
- Sara Buri _ 22896 8517 . -14379
UR. 7585 6365 -1220
Central 5428 7079 1651
Whole Kingdom 1841 3709 1868
Source : Office of Agricultural Economics

2.2.2 Agricultural Input

1) Fertilizer

In 1987 femhzer consumpt:on in the central rcglon accounts for 44% of
thc total fcmhzcr consumptmn in the Whole ngdom About 50% of _

' femhzer consumption in the Central Reglon was used for paddy. . However,

_ the use for paddy decreased by - 1.5 pcr cent per annum during the 1984-
1988, In- contrast, the fertilizer use for fruits and tree crop and vegctab_les
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in the Central Region lncreascd mp1dly at.an annual rate of 24, 7% and

14. 6% respectwely
cultivated land.

world, . .

Thc fcmhzer use in. Thaxland 1986 is 23.4 Kg/Ha of
This 'level is on¢ ‘of the lewest lcvels of femhzer use in thc

Average crop yields in l‘halland cxccpl cassava are one of the lowest in the

world also.

Accordmg to Chai Nat F1c1d Crop Research Ccnter the yleld is

not at a level to be attained by fertilizer application. -

Table 2.1 Chemical Feritizer Consumption
* Fenilizer Consumption.
Central Whole Kingdom
Ton %)' “Ton - (%)
Rice 339.710(-1.5) 640,000(-1.1)
Fitst Rice 189,_36_4_( 0.4) 459,240(-0.4),
~ Second Rice 150,346(-2.8) - 180'760( 2.8)
Field Crop- 178,520( 4.2) 318,067( 3.7)
Fruit and Tree Crop 72,311(24.7) - 318,068(17.0)
‘Vegetables 85,966(14.6) 272, 630(1_4 6)
Tbtai 676 509( - 3.4) 1,548,765( 5.0)
{ ) : Annual Growth Rate Durmg the 1983/84-1987- 88 o

Source

Office of Agricultural Economics

Table 2.12 Fertiiizer Consumption Per Hectar

- 1986(Kg/Ha) ‘Growth Rate * (%) -
Thailand 23.4 53
Asia-Pacific 89.4 C 8.3
_Developing Coutnrie 92.6 ' - 100
World . 90.4 . - S 3.

* » Annual (}rowtl.l-'Rate 19876- 86. -

Source. :

‘Selected. Indicators of Food and Agriculture- Devclopment
in Asmn Pacnﬁc Reglon 1977 87
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1)

__Agr_ic_ultﬁ.ral Chemicals

Supply of agncultural chemicals in the Whole Kingdom 'increased rapidly

except insccticide duting the 1979-84, 1In 1984, “agricultural chemicals

7 consist” of insecticides and fungxcxdes 12%, hcrbxc:des 42% and other

chenucals 49, About 50% of insecticides and fungxcndes are used for paddy

'.HCl'biCldeS are used mamly for fruits’ which consume 69% of the total

“ herbicides. More than 50% of the iotal agncultura! chem;ca!s is used in the
“central reglon

2)

'_Table‘ 2.13 Supply of Agricultural Chemlicals in 1983/84

Central Whole Kingdom Growth Rate

| (1979-84)

Inisccticides 60 14,309 -5.8

.- Fungicides - 49 3,931 1.1

Herbicides 60 14,114 21.7.
Others : 40 1,405 16.7

Source ; Office of Agriculture Economics

Agricultural Equipment

Use of agricultural equipment spreaded rapidly in Thailand during 1984-87.
This trend is the same in the central rcgion The share of the Central

: Reglon in- the use of agricultural cqu:pment is much larger than its share

in agricultural land, 22%.

- Table 2.14 Number of Equipment Used in Agriculture In 1987

Cenral (%) Whole Kingdom Unit

Two Wheel Walking Tractors 38.5( 6.7) . 515,075(12.7)
Big .T,racto'rs.: ' ' - 51.8(12.8) _ 40 450(12 6)
Water Pump 52.9(10.3) 768,328(10.8)
Sprayers -with Machine Operated 76.9(17.9) - 142,607(15. 8)
‘Sprayers with Hand Opﬂfﬁted 31.8(19.9) _ 1,704,696(23.7)
TfCShlng Equ]pment B ) 609( 41) o 34,884( 73)

( ) : Annual Growth Rate 1984 87
Source : Agﬂcultural Statistics of Thaaland
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2.2.3 Food Consumption

Expendlturc for food consumption durmg the 1977- 87 mcreases at a rate of 2.9%,
which is hlgher than poputation _g:owth rate of 2,1%, Of these - food  consumption,
coffee, tea and edible oil increased remarkably and only fish decreascd during the
same pcriod Durmg the 1982 87 consumption of dmry pmducts such as milk and
cheese increased rapldly The total . calonfic consumpt:on in kllncaiones per
capita per day shghtly mcreased in Thalland during the 1975-85.. The availability
of dietary calor;cs per average requirement is over 100. According to FAOQ,
however, the average rate of the avallabﬂlty per requircment should be more

than 110 to satisfy the whole people. In’ Thailand, more than 20% of children

suffer ‘under malnutrition,

Composition ~of the source of ‘calories has changed sha_rply._. Calorie intake from -
cereals changed little. However, rice consumpliron dec_fé_:ased and wheat
consumption increased sharply.  Consumption of alcoholic beverages, cdible oil,
animal ptoducts, fruit - and vcgctablcs increascd rapidly. - This iS the same

tendency as in the case of private food consumption expendlturc
Food ixhpon during the 1982-87 increased by 20% per annum, which: is much

larger than the increase of agricultural export (7.1%). Of the import, fishery
products, dairy products and wheat show high growth rates.

Table 2.15 Prlvate Food Consumption Expenditure at 1987 Prices

Consumptioﬁ Component{X)’ o Aannual Growth Rate(X%)
1977 1982 1987 - 1977-82 1982-87 1977-87
Rice and Cereals 26,1 25.2 24.6 i.9 C2.7 2.9
Meat o Co19:7 22,2 24,4 5.1 5.1 5.1
Fish ' 12,7 106.4 b 1.4 9.7 5.6
Wilk, cheese and €ag 5.6 5.3 . 1.4 6.3 3.8
011 and Fat 2.1 2.5 3.6 6.2 9.6 7.9
Fruft and Vegetables i7.5 18.0 19.4 3.3 6.? . 4.0
Sugsr, Preserves and 4.9 4.7 5.6 1.7 6.8 4.2
confo._r.jt:ionary ' _ N

Coffee,Tea,Cocoa,ete. 0.6 0.7 1.2 6 15.2 10.3
other Food 10.6  11.90 9.8 3.2 0. 2.1
Total(Million Baht) 61,153 69,661 81,378 Average 2.6 © 3.2 2.9

Source : NESDB
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Table 2,16 Availability of Dietary Calorles

Malrutrition 8.3 11.3 9.6 5.0 19.0- 13.7 11.8

1974--76 1983-85 Growth _Rate(%)
Total Calor%es/Requirement (Uhit i K cal)
‘Total Calories 2269 2303 0.3
Average Requirement . 2220 2220
Calogires % Requirement 102 104 0.3
_CompoSitidn {Unit : %)
Total Cereals 71.1 70.1 0
Rice 69.4 63.0 -1.6
Wheat - 6.7 1.0 7.1
Roots & Tgbgrs- 2.6 2.7 1.3
Pluses Q Beans 0.5 0.9 10.8
Nuts & Oilséed 3.0 4.6 9.5
Fruit & Oilseed 5.0 6.5 5.7
Sugar & Honey 9:1 9.1 0.4
Fats & 0ils 2.0 2.6 5.9
Alcoholic Beverages 0.5 3.0 42.3
‘Total Animal Products 5.6 6.9 4.6
Meat & Offals 3.0 4.0 6.8
Milk & Milk Products 0.3 0.5 11.4
Eggs . 0.6 0.8 6.3
Fish and Sea Food 1.8 1.6 -2.1
Others. - o 0.5 0.6 1.6
Source : FAO
Table 2.17 Nufritive Conditlon of Child (0-60 month) in 1988
. Unit : %,
: Prnvincé -~ 7 chai sing Ang Ayut Lop Sara Cen Horth- Horth Eest South Whole
Condition Nat .Buri Thong thaya Buri Buri UCR tral East Kingdom
Normal 91,7 8.7 90.4 95.0 B1.0 86.3 88.2 89.9 72.4 79.0 89.6 833 789
10.1 27.6  21.0  10.4  16.2 2%t

Source : Hinistry of Health
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Table 2.18 The Impori of Food

B : : ~ Share (%) Growth Rate
Good S 1982 1987 (%)
Food Crop and Products - 25.9 14.7- 7.2 -
Vegetable Oil and Oil Seed _ 7.2 0.9 -20.5
Livestock Products 48.4 41.7 16.6
Fishery Products ' 83 . 359 . 61
Others = . 10.2 6.8 10,7

Total (Million Baht) 7 7800 @ 19510 20.1

Source : Agricultural Statistics

2.3 Naitural Condition
2.3.1 Chao Phraya River Basin

The UCR is located at the ﬁpper part of the lower Chao Phraya River basin, which
include Chao Phraya Old Delta. The Chao Phraya River basin cb'v_ers' an area  of
162,600 sq.km., equivalent to 32% of the national territory. Run off from Chao
Phraya River basin is 30,300 million cubic meter (MCM) on annual averége,. but
fluctuates between 14,500 MCM in dry year to 47,500 MCM in wet year, due to the
rainfall characteristics of the basin. Natural environment of the UCR is very
much influenced by the eavironmental condition of the River basin. At the same
time the environmental condition, especiaﬂy water, affects the downstream area,
the Bangkok Metropolitan Region (BMR), where the most of nation's economic

activities are concenirated.

Chao Phraya River basin is broadly divided into three parits: 'uppef basin, middle
basin and lower basin. Total lengih of Chac Phraya River system in the basin is
980 km., and its length from Nak_hon Sawan to the Gulf is 250 km. -

The Chao Pﬁré.ya River basin and loc_atimi .of the UCR is.éhown on Fig. 2.1. The
climate of the basin is tropical monsoon with relatively dry. condition compared to
the Southern and Eastern region of Thailand. Annual rainfall is 1000 to 1300 mm
and 60 10 90 percent of rainfall occurs in rainy season. Annual average

temperature is 26 to 28 degree, and relative humidity is 70 to 75 percent.
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Fig. 2.1 The Chao Phraya River Basin Map
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2.3.2 Upper Central Reglon

1)

Geographical and Mctcoml‘ogical Condition

The UCR is located in the Chao Phraya River basm Land in the UCR is -
divided into mainly three major categories: (1) The Chao Phraya della
which is generally very low lying and flat land with litde difference in
clevation, (23 the fan terraces which are located at the fo_ot of mountainous

arcas with gentle sloop and undulation, and (3) the mountainous areas.

Most areas of Ayuithaya, Ang Thong and Sing Buri are in-the deltaic area.
Western part of Chai Nat, and eastern parts of Lop Buri and Sara Buri are
the terrace area. Eastern part of Lop Buri and Sara Buri are the
mouniainous areas. A’ small part of western Chai Nat also includes

mouniainous areas.

The basin has a similar rainfall pattern with annual rainfail of ‘less than
1,500 mm. It is noted that annual fluctuation of - ramfall in both thc amount
and distribution is consplcuously large, and it affects the hydrologlcal

environment of the area.

Flooding in wet season and drought in dry season are one of the significant
factors characterizing the land use pattern of the UCR. This affects the

agricultural production pattern especially in dry season.

Due to very ﬂai terrain ‘and river bed slope, flood plane of Chao Phraya
River especially ‘Ayutthaya and westem part of Lop Buri easily suffer from
a deep flood during the wet season. These areas are called as "Conservation
Area" which is mainly used for floating rice cultivation. .In a_ccordanée
with the basic design concept of the Chao Phraya Project, "Conservation
Area" in Chao Phraya River delta is designated as a deterring basin for -
flood mitigation to the down stream area of Bangkok Metropqlitan area.

Fig, 2.2 shows the thematic map to indicate the ﬂoddiﬁg area.  This map is |

produced by analyzing the LANDSAT image taken in November 1987. Total
area is 897 thousand rai. : :
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2)

Soil Condition

Soil in the UCR is affected - by charactenshcs ‘of melcorologmal and

geographical conditions, Sonl dlslnbutlon in UCR is summanzcd in- Table

2.19.-

Table 2.19 Soll Distributlon In UCR

© Share (%) _'Di's*{rib'uﬁon" i

Soil

Alluvial Soils’ - 29.9 . Chao Phraya Delta '

Grumusols - 16.7 - '_Paddy Arca_ in Lop Buri, Wcstcm Part
SRS . of Sing Buri ard Ang Thong

Low Humic Gley Soils 9.3 Old-Alluvial Sediment - -~

Brown Forest Soils . - - : 2.3 Hilly and Mountainous . Area

Rendzinas : 5.4 . Hilly and.Mountainous .Arca

Hydromorphxc Non- Calcahc ' 4.9 - Semi-recent’ Alluvium Terrdce '

Brown Soils

The area along the Psak River -

Hydromorphic Alluvial So:l 4.1

Slope’ Comples 10.1° = Mountainous Arca -
Others - 11.3 _ : S
Source : DLD

(1}  Alluvial soils

Alluvial soils are the most widespread in the UCR. The majority of
the soils is composed of heavy cla} and clay with 1mpcdcd dramage, a
few percent have a loamy-texturc. By far a Iarge par[ of the alluv:al
soils in the UCR is used for growmg rlce Upland crops arc grown,
eithicr excluswely or in- rotation wnh nce ‘Better, dramed smls along
the - rivers are found commonly wnh the human settlemcnts, fru:t
and garden crops are grown here Of thc alluvtal soﬂ area, aboul
40% is covered by lhe acrd su!phatc sonls wh:ch 13 prcdommant in
Ayutthaya, Most of the ac:d sulphate so:ls are moderately suatcd only- '
to rice-grow1ng and  offer _vcry-poor pr_ospec_ts for upland crop.
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(2)

(3)

o (4)

"~ Grumusols

Most Grumusols are found in the flatter, depressed arcas, but those

on basalt may occur in a distinctly vndulating landscape.  Grumusols

~are composed of heavy clay and gencrally fertile. When it is dry,

these soils ‘crack deeply and when it is under paddy, land surface is
usually smooth. The lower grumusols are mostly in use for paddy
cultivation while the higher ones are in use for upland crops,

espcmally corn' and sorghum.

Low-humic gley  soils

‘Low-humic gley soils are predominantly formed on older alluvial

scdiments. These soils are characterized by signs of gleying
throughout the profile or starting immediatcly -below the surface
horiz_dn. Texture of these soils ranges  considerably from clay

throughout 10 Toamy -sand or even sand to a considerable depth.-

" There is a considerable difference in these soils according to the age

of ‘the alluvial sediments on which they were formed. Those on semi
recent sediments are not strongly leached and weathered.
Frequently, ‘they arc highly saturated with bases in the subsoil and
are moderately fertile. Low-humic gley soils on older terrace
sediments arc more strongly weathered. These soils are of lower:
fertility, especially when the texture is sandy. Most Low-humic gley
soils are continuously cropped to paddy,” depending, as a rule, on rain
water only, The groundwater level drops sharply during the dry

season, so that only a single crop can be grown.

" Brown forest soils

Brown forest soils are found in Lop Buri and Saraburi; their main

- occurfence is in the hilly and mountainous. arcas, where they are

found on stecep slopes and on slope colluvium. These soils are
composed - of . sandy. " Therefore, these soils are easy to induce erosion.
When - situated on slopes which are not steep, these soils have a fair
agriculiural - potential, - but most of the brown forest soils are too

steep, ‘too shallow, or both, for cultivation.

157



3. DEVELOPMENT POLICY AND ZONE-
SPECIFIC STRATEGIES

3.1 Zoning System for Agricultural Development

The UCR is divided into 4 zones based mainly on n_atural conditions,  Existing

conditions and characteristics by zone are as follows:
Zone 1 Intensive Ri Itivation

The area consists of alluvial soils and grumusols composing of clay. Most of the
soils are best suited for paddy. [Irrigation facilities arc well equipped in the area.

Therefore, paddy yicld in the area is one of the highest in the Kingdom.

The better drained soils composing of sandy loam or loamy sand ctc. also spread
along the rivers in the area. The soils are suited for upland crop. Existing land
use is commonly found along the human settlements: fruits and garden crops are

grown here. This zone is also endowed with groundwater rtesource.

Zone 2 Floating Rice Cullivalion Area

This zone consists mainly of acid sulphate soils and hydromorphic alluvial soils
composing of heavy clay. Flooding problems occur regularly, and the depth of
flood is the greatest in the arca. Floating rice cultivation, therefore, is ‘dominant

agricultural activity in the rainy season.
n nd_Cr itivation A

This zone consists of variois types of soil. Agricultural potential of this zone is
comparatively high for both'.upland and paddy brOps_. However, rainfed
cultivation is. dominant in thé zone. Therefore, the agricu'i.tural production
fluctuates by vyear. Productivity per rai, cspec_i'aily of upland crop,' decfeaécs

yearly because of decreasing soil fertility.
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- Zone 4 Soil _Conservation Arca

This area consists mainly of brown forcst soils composing of sandy soils. These
soils are found in the hilly area and at the foot of mountainous area and have a
fair agricultural potential. Main constraint of this zone is erosion. Existing land
use is rainfed upland crop area and idle land.

Zone 5 Forest Reservation Area

The area consists of slope complex soils and existing land use is forest or national

park. The area, therefore, is unsuitable for any agricultural activity. -

3.2 Development Policy and $trategy

Main. problems in the agriculture sector of the UCR are identified as follows:

— Income disparity,
- Seasonal unemployment, and

— Unstable production.

In order to solve the problems, the following development strategies are

recommended.
3.2.1 Agricultural Intenslficatlon

The UCR is endowed with fertile soil and enjoys high productivity of paddy among
other .regions in the whole Kingdom. Land resources for agricultural activity,
however, have been fully utilized in the UCR., There is no room for increasing
production by expanding agricultural land. To achieve the agricultural

intensification, the following actions should be accelerated:
- Increasing productivity with appropriated technology and landuse,

- Expanding high productivity crops, and

- Using water resource effectively.
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Improvement of post harvest facilities, such as those for storing and packaging, is
nccessary to control products.'qualily. to cope with fluctuating market and thus to

enhance value  added.

Expanding newly released high yiclding varieties and -cheaper fertilizer “will

successfully achieve the agricultural intensification.

Development and better management of . water - resource  will accelerate

agricultural activities during dry season and increase .yields.
3.2.2 Agricultural Diversification

Major crops of the UCR, which are rice and maize, 1_1a've great]jéontrihut'ad' to
export. Farmer's income has, however, beoen affected'_by_ the world market
situation. In the wupland crop cultivation  area, production ‘has been 'ﬂucwating by
rainfall, and the water shortage during dry scason haé made farmers scasonal
uncmpioymeht. However, the main crops will continue to play an- important role
in sustaining export and feed faciorics. In this context, agricultural '
diversification o create fahn opporiunities during the dry season and -to

compensate unsiable income should be accelerated..

. - Expanding livestock and fishery production
- Expanding fruits and vegetable production

To achieve this diversification, development of water resources should be
accelerated; and the increase of livestock and fishery production, nitrogen riched
crop and forage production should be expanded. The nitrogen rich resources will

make existing hydrocarbon resources production of the UCR more effective. -

These diversification, especially -increasing dairy products, will  contribute to

foreign exchange savings.
3.2.3 Conservation of Agrlculturél'Envlronment

Inappropriate farming system. has induced land deterioration such as. 50il erosion
and deterioration of soil fertility. The forest arca is very small in the UCR.
However, reforestation of  deteriorated  farm: land and idle. land is not feasible.

Feriile soil is the most important natural resource 1o sustain future agricultural =
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.development in the UCR. -In this context following farming systems should be
expanded in these areas:

- Agro-forestry

- - Raised bed cultivation

These farming systems will contribute to not ohly the alleviation of land

deterioration but the agricultural diversification and intensification,

3.3 Development Potentials and Strategies by Zone

3.3.1 - Zone 1: Intensive Rice Cultivation
This zone will continue to play a role of rice bowl arca.
Most of soils in the area arc best suited for paddy and irrigation facilitics are well
equipped in the zone. Rice productivity is one of the highest area in Thailand.
Thercfore, the zone -should continue to play the role.
1) . Agricultural . Intensification
(1) Increasing Rice Production
- Improvement of Water Management
According to agricultural statistics, only 18% of paddy cultivation
“area is growing second rice because of water limitation. Recent
study on Chao Phraya river projects suggested the potential for
expanding second rice cultivation area from 5 to 10% of existing

second rice - cultivation area, by improving water management.

Expanding second rice cultivation area will much contribute to rice

production . increase.

- Expanding High Yield Varictly

" Recently, Thai government has released high yicld varicties of rice
quch as Supan Buri 60. According to Rice Research Center, the
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~variety -is suited for: tﬁe'naiural conditions in" the - UCR and- has “almost

same potential of productivity for both mmy "nd dry seaSorfs-, and
thc potential y:eld is about 40% higher than that of existing averagc
yield in the UCR. Therefore, the high ymld vanety should be -

expandcd in the zomne.

2) Agriculiural. Diversification

1)

(2)

Effective Usc of Rcsiduai_,_Watcr.

'OnIy about 25% of nce culnvanon -area has potem:al 1o grow sccond

rice and 75% of the land 1s idle aftcr first rice culuvanon - However,
there are remdual water in the soil after rice harvesting. Shoﬁ
croppmg period. varieties such as vegstable, goybean ‘and . mung- bean

arc possible to grow w1th thls water resource,

‘Royai . _Ir:riigatfon':l)epartmcm (RID) changed the policy - for: irrigation -

water siipply so that crops other: 'than rice can. also use. the :irrigation
water al present. This policy will accelerate crop diversification and
expand _planted area: during the dry season. --"Thcrefdre,- not only
vegetable but also soybean is possnble 1o grow by supplymg only

supplemental irrigation  water.
Conversion of paddy field to upland crop’

The érop suitability map" shows' that - soils ‘suited for both upland cfop

-and paddy spread along the nver in- this zone. ~ The area has potential_

for crop dwerss.fxcauon througb paddy o upland crop. To - convert
the' fl,eld raised bed culnvatlon is feasnb]c “because the area is -
necess__afy 10 drain- during " the rainy’ season. Promising crops in thc
area’ are pomelo, banana and - mango etc. . Under these tree crops,
cultivation of vegetables, medical crops, pasture and. fresh water fish

(in the pond between ridge) should be accelerated.
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(3)  Fishery

- There is g fiShCTy Station in Chaj Nat. Main ‘roles of the: station are
'rcscarch brcedmg, -extension and fish fry production. - There are
other two fishery stations 10 be. established in . Ang Thong and Sing
Buri in 1990 - Fish fry production will then increase. by ‘two times of
the existing production. Pond area will. expand by land consolidation

project. In this context, fresh water {ish production should be
expanded,

(4) Livestock

There is no room. for expansion of agricultural land.. However, the
foliowmg land  resources can be. utilized for the expansion of forage
production.

- Road side and dike
- Backyard

- Paddy field with residual water in - soil -after harvesting rice

A:.iérgc.vblume of unused fam' by-products such -as straw -and rice
. -bran, is also available in the zone. These unused feed and land
resource should be utilized efccnvciy to expand livestock

production.
3.3.2 'Zone 2 :-VFloating Rice Cuitivation
Thls V'zon_c will primarily play a role of water retention,
Thé -zouc.consis.ts of acid sulphate soil characterized by low productivity. Flooding
. p'ré_bl.e_ms_, occur. perennially .and the depth of flood is greater than any oiher -

| areas. . - The role of water retention is. important for downstream area, Bangkok in
-pérticular. . Floating rice cultivation, therefore, should be continued during  the -

~Tainy scasof..
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1) Agriculiural Intensification

Because of natural conditions, rice - yield during the. rainy” season is
comparatively low, Increase of floating rice productivity _is important. To
this cnd, Rice Roscarch Center has. released high yield floating rice -
varietics, such as Hantra 60 of which. potential yield ‘is about 25% higher
than -that of average yield during raixly. .seaso_n in the zone. This var_iety

should be expanded more into this zone.
2) Diversification

Degree of diversification during the dry season is mostly similar to that in
the Zone 1. Flooding period is longer than that of Zone 1. Thercfore, this

zone  has advantage of raising high value fresh 'wat_cr- fish.
3.3.3 Zone 3 : Upland Crop Cuiltivation

In this zone, effort should be made to accelerate the development of

environmentally sound agriculture.

Productivity of maize in this zone has been decreasing -as the. results of soil
. deterioration, rainfall - pattern changes caused by deforestation, inappropriate
land use and nonfertilizer cultivation. Production is fluctuating by rainfall

because rainfed cultivation is predominant in the zone. -

Unused water resources are available in this zome. They are Pasak River and its
tributary streams.  However, the volume of these water resources is not enough to

irrigate the major crops.

Generally, the ccosystem of upland crop cultivation area in. tropics is very -
sensitive.. In ‘particular soil conditions are easy to deteriorate, - Fertile _séil'.‘_ﬁis the
most imporiant natural - resource in Thailand.  In this coniex, the fdllowing-:'_
environmentally sound farming system should- be -'-exllaanded' coupled with -water
resource development. Development concept for this zone is summarized in':Fig.
3.1,
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1)

Conservation of Agricultural Environment

‘Model of a proposed Integrated Farming System (IFS) is shown in Fig, 3.2
-and effect of existing farming system and IFS are shown in Fig. 3.3 and 3.4.

The area for the IFS comprises the three 1ype's of arca: house lot, raised bed
“cultivation and main crop cultivation.

Main purposes of the IFS are as follows:

- Effective use of limited water resource

- Improvement of agricultural environment by increasing trecs and tree
crops and

- . Promotion of agricultural productivity increase and diversification.

Effects of the IFS on environment and agriculture are as follows:

Effccts on environment

- Maintenance and increase in the soil fertility as well as prevention of
soil erosion, through cxpanding tree crop area to cover soil surface.
- Increase in the water holding capacity of soil by improvement of micro

climate and shading of soil surface.

Eff on__agriculture -

The impmvémém of environment by expanding free and tree crop makes
significant direct and indirect contributions to the agriculture

diversification and  intensification as follows:

- Stable production ensured by substantial water reiention in soil

- Agricultural diﬁersiﬁcation through expanding tree crop

- Further divérsification in the arca under tree_crop' shade

Rccyt’:lé use of products and stable farm income through diversification

Reduction of seasonal unemployment through the diversification at

farm level
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2).

Crop Diversification

)

~Main crop. diversification

‘Maize will contmus to_be the main crop for sustaining bcth domestlc

feed' industries and agricultural cxport.  However, compos:txon of
main field crop should be changcd from a maize dependent pattern

1o a-more diversified pattern with the emphasis as follows :

Sugarcan_e factory is under construction in Lop Buri. To sustain this
factory and encourage further location of sugarcane factories,
sugarcane production should be expanded.

Soybean

. Soybean is a very important protein resource -for both man and

livestock. - Agro-processing: enables 'a much more diversified use of

existing hydrocarbone resources such as cassava and maize.

. Therefore, this protein resource will gain an increasing - importance

in. the agro-processing particularly for import substitution,

Tree crop

In view of the potcntial role of tree crops in improving
environment and supporting crop diversification, promissing tree

crops under the proposed IFS are as follows:

In house lot arca : ‘Mango, Jack Fruits, Coconut, Klue namua, Bamboo,
S_ugér Apple, Pomelo, Java Apple, Guava, and Sapadillia |
In raised bed cultivation area : Mango, Coconut, Lime, Pomelo,

Tangerine, and Guava
Main crop cultivation area : Tamarind, Lucune, Cashew Nut, Malbery,

and other .trees as wind breaker
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.(3) Livestock and Fishory

Livestock and f:shory are the lmponant component o sustain tho
IFS as shown Fig. 32. ‘Especially, livestock development is closely
linked _wnh “further _agro-based industrial development. This linkage

is su_mma_rized Fig.' 35

'Estabhshment of two ﬁshery stauons is planed in Lop Buri and Sara
Buri. In this connection, not only livestock but fishery should be

developed _lmdcr ‘the IFS.

3.3.4 Zone 4 : Soll Consarvation

1) Conservation of _IAgrioulturél Environment _'
Agro-forestry should be a main thrust for this zone.
This zone has been sévc‘re.ly affecied by erosion because of soil
characteristics and - topographic condmons Prcddn]inant land use is idle
land or low producuwty field. ' The area should br:. covercd with vegetation
throughout the year. to - prevent the tand - from further cros;on and to

improve regional “environment. Therefore, agro-forestry . should be

expanded in this zone.
2) Diversification
(1) . Perennial Crop
Perennial crops should be oxpand as the main crop of agro forestry.
However, species of ‘tree should be selected in accordancc ‘with - the
. purpose of diversification. Prom_lsl‘ng percnmal crop is as follows.
(2) Pruits production
~ Fruit tree such_ as taroarindi and cashew nut--crops".:will contribute o

reducing seasonal unemployment because dry season is the
harvesting period of these crops. i '
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(3)

(4)

Forage Tree

Leucaena, which is a legumminous forage irce, is important for both
prevention of soil crosion and development of livestock.

* The nit'rogen-r'ich feed from this tree contributes to increasing

livestock productivity.

- Sericulture

-Sericuliure is ‘a promising agro-indusiry in Thailand.  According to

Sericuliure Research Center, murbery is possible to grow in the
eroded arca. '
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4. PRODUCTION TARGETS

4.1 Measurements and Method for Target Setting -

The method of: targct verification for -agriculiure is. based -on the analyses of
productivity, land availability through land consolidation, and the change of
value added for agricultural crops (in_ciudcs végclablc ‘and fruits).  For -other
products, prospects for domestic market demand, the relative shares of those sub-
sectors to the total agricultural GRP, and the relative .position.'of those sub-sectors
in terms.of regional comparative advantage to the national agricultural GDP are

examined.

The results are shown on Table 4.1 and 4.2, Table 4.1 illustrates the estimated
agricultural harvesting land arca based on the outcomes of land suiiabilily _
analysis, land consolidation  and water management projecis. Table 4.2 delineates
the pﬂssible and effective production pattern for the above agricultural products
along with the recommendéd tand use with production (yields)' ecnhancing

measurcs and projects,

4.2 Future Production Scenario

4.2.1 Hice

The harvesting area decreases from the current level of 4.99 million rai to 3.95
million rai in 2010. This reduction of .land_ area is compensated by the yield
upraise of 1.44% per year reaching to 592 kgfrai from current. 423 kg/réi in 2010.
The targeted yields would be surpassing the current Asian avérage yield figure
for paddy. It is belicved that intensified land use along with _efficient waler
management as well as intensification of farming systém with dissemination of
new varieties and technologies -as describe in the agricultural sect_dr plan, will

bring these results.
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Table 4.1 Price Forecasts for Agricultural Commodities

_ {1985 US$/metric ton)

- e Actual Forecasl Increase ot Decrease
GCommodity 1970 1980 1987 1985 2000 1987-1995 1987-2000
Rice 396 416 177 173 168 -0.3 -0.5
Haize 161 120 58 68 73 2.0 1.8
Sugar 223 606 115 224 254 8.7 6.3
Sorghum 143 124 56 62 68 1.3 1.5
Soybean 322 284 166 198 148 2.2 -0.9
Soybean Cil 845 572 257 470 371 7.8 2.9
Rubber. 1270 1560 - 860 1150 - 1080 3.7 1.6
Paim OQil 716 559 264 327 298 2.7 0.9
Copra 619 434 238 305 266 3.1 0.9
Cotton 1740 1960 1270 - 1230 1160 -0.4 -0.7
Jute 754 2as5 248 243 236 -0.3 -0.4
- Tobacco 2717 2205 - 1474 1492 1439 0.2 -D.2

Sourcg : World Bank 1989

. Table 4,2:Cempara:lve Advantage

In Agricultural Production, 1986

Product

Domestic Resource Cost

Livestock/t

16.15-17.01

Ghicken
Eggs 13.26-15.57
Pork 24.22
Beef 19.03-45.85
Dairy 32.87-36.91
Fishery/2 :
Shrimp 7.86-9.95
Shrimp farming/a 6.55-10.48
. Squid 11.79-24.10
Fish 11.26-16.24
Source : TDRI
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Assuming the implementation of these measures, the results are shown in Table
4.3-4.5, GRP for paddy.in Table 4.5 should read that avorage’ annval growth rate of
0.2% for paddy consists of annual average of 0.99% of decrease in land
avaﬂabﬂliy annual rate of 1.44%. for product:vxty mcrcasc, and annual ratc of

0.28% decrease in piojected rice price.

4.2.2 Field Crops

Prospecis for field crops in the international markets are envisaged. as bright as
seen in Table 4.1 accordmg to the World Bank. Maize, sugarcane, soybcan, ‘and
sorghum are the main crops 1o answer thls prospective growmg demand. In
addition, the readily procurememablg c.ond_mon of such crops -in the UCR, opens a
new avenue for the UCR “industrialization namely agro-processing -industry.
These crops ate di'rec_:l,ly utilized as ingredients and in Flrther residuals and
wastes are again utilized as feedstocks to nurse livestock and fisheries. By
completing with - this c'j'cling' nature of agricultural production and product .
atilization, the UCR is said to fosier ncﬁr comparative advantage and to stock the -
capabihty {0 seize new cconomic opportunmcs represcntcd by new types of agro-
industry in the latter part. of the year 2000s, where ~current “high technologtes for
agro-industries scem readxly avazla‘blc For restoration of - agrncu}tural
environment on one hand, ~ and dwermﬁcahon of agricultural pmductmn on the
other hand, aunmg the achlcvemcnt of food pmductmn ctycle or cxtenswe

‘wtilization of resource advamage, these field crops plays an 1mp0rtant role.

Harvesting area for field crops are estimated as shown on Table 4.3. According to
the land utilization analysis the land arca of about 3 million rai is available for

field crops.

In addition to the above by pléﬁting wice a year, this land arca could expénd 1.3
times and also it is estimated that 30% of wet season paddy field could be in use for
field crop during dry scason. With this estimation, harvesting area for field crop

is calculates.
Value added per rai for thesc crops in average has been assumed to increase at a

speed of 1.4% per annum reflecting -ﬁprais'c trend of world prices for these crops

toward the year 2010 with 1.8% per annum increase in average.
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- Table 4.3 Land Utilizatlon and Productivity for the year 2010

Type of

=

Land Harvesling Area Yields Total Production
. 1000 Rai KG/Rai Ton
1. Paddy ~
Floating 631 425 268.2
Wet 2473 600 1483.8
Dry 770 700 539
3874 592 2291
Actual for 1987 4990 423 2112.3
2. Field Grop * 1987 Bahts/Rai  Million Bahts
Wet 742
Upland crops 4155 ..
4897 811 3972.2
3. Fruits -+ 689 3074 2117.8
4. Vegetables * 223 2695 - 602

Table 4.4 Value Added Per Ral

National AV.
VD Bahis/Rai

1987
UCR AV.
VD Bahis/Rai

1987

2010
Projection
VD Bants/Rai

Paddy

1050.7

For these products Yields and Production Figures are in terms of value .added.

776.8 1458.4
Field Crops 737.4 336.8 811.1
. Vegetables 1639.7 224%.2 2695.4
- Frults 2474.2 878.2 3073.7
Table 4.5 Agricultural GRP Target
R . Growth Raie {1987/2010)
1987 1987 2010 2010 1987/2010
Tolal V.Added AGGRP otdl V., Added AGGRP Growth Rate World Mktvalue Added Produclivilx Land
MVB  Share MVB  Share UCRAUUCR Price Per Rai Per Rai Availability
o : (o4} ' (%) () %) (%) (%) (%}
Paddy 54333 53.7 5.649.7 283 0.7 -0.28 -0.28 T.44 ~0.99
Field Grops 19431 9.2 39722 - 19.9 3.16 1.80 0.88 0.42 1.86
Vegelables 49.6 0.5 602.0 3.0 11.46 0.30 0.80 10.37
Fruits 564.8 5.8 2.417.6 106 5.75 0.40 0,95 4.41
Ag. Forestry 13.5 0.1 207.2 1.0 12.60
Others 7 606.5 6.0 1,559.1 7.8 4,19
Livestock 1,293.2 12.8 4,877.4 244 - 5.94
Fisheries 200.3 2.0 . 1,007.7 5.0 7.28
Grand Total 10,124.3  100.0 19,993.1 __ 100.0 3.00 B
Employments 718.0 564.0 -1.04
e 3.99
Per Farmer Agarp ~ 14,100.2 35,448.8 .
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Based on these, GRP i‘or field crop in Table 4.4 should rcad that average annual
growth rate of 3.16% is the’ interaction of avcrage annual growth rates of 1.34%
for land availability, 0.42% for producnvuy per rai, and of 1.4% for value added.
By achieving these, this sub-sector still remains as one of ma}or components of

diversified agricultural producuon structure in the year 2010,

4,2.3 Frults

In the same manner as the above, two sub-sectors of zigricul_tprc, annual average
growth rates for fruits and vegetabies are obtained. For fruits, current value
added per rai in UCR is 3 times lower than that of national average as’ shown in
Table 4.4. With imrodu_ctibn of market oriented variety of fruiis in their quality,
seasonélity and logistical aépects as suggested in agricultural report, this sub-
sector should be able to incrcase producnvuy in terms of value added .per rai
toward the year 2010. ‘I‘hen this sub-sector is expected to contributc - 10.6% share m

the 2010 agricultural GRP.

This sub-sector is envisaged to show 5.8% annual avérage growfh rate for its
value added toward the year 2010. This growth is achicﬁcd by lahd ava'ilability
with annual average growth rate of 4.4%, productivity grdwth rale (yields) of
1.0%, and annual valuc added increase of 0.4%. Should the new 'fa'rming system as
suggested in the agricultural section be applied in view of betterment for
.agricultural environment, these growth rate are easily achievable. Fror‘lhis sub-

sector, upland area is the main focus,
4.2.4 Vegetables

Vegetable products hold currently high value added per rai productivity as 2,246

Baht against the national average of 1,540 Baht. This sub-sector. with effective use
of residual water in the soil after paddy harvesting especially i:n the central plain
area of the UCR and proximity io the BMR, will contribute as an addhional_ .in_-co_mc.
source for the UCR agricultﬁre. 'Aithough_thc share of vc’g'etab-lex over the UCR :
agricultural GRP is limited as 3% in the year 2010, the average growth rate of"suﬁ-
scctor GRP is fast with 11.5% per annum with rate of growth for land availability
10.4%, productivity 0.8% and value added per rai 0.3%. '
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4.2.5 Livestock and Fisherles

As rmentioned precedently livestock ang fisherics have been growing rapidly in
recent years, The market prospects for these products are bright. .In addition in
the UCR, diversified field ¢rop production, possible utilization of land for forage
production, utilization of farming by-products such as straw and rice bran, and
-the readily available low cost feed staff in terms of wastes from agro-processing
industry - together, restrengthen the comparative ‘advanlage of the said sub-
sectors. In these instance, the Team estimated the growth of these sub-sectors as
5.9% per 'annum for livestock and 7.3% per annum for fisheries. As for livestock
speed of growth, this implies threc times as big as current level value added for
the next 20 years, and this growih is well within the possible range. With these
speed of growth, the UCR is expected ‘to be one of the animal protein supply base
for the future Thailand food market structure. Then the livestock sub-sector is
expected to share 24.4% of the agricultural GRP in 2010 and fisheries 5%.

In turn, these sub-sector growths are necessary pre-requisites for fostering
further food. p'roccssing industrics such as meat and dairy products’ in the UCR,
which is strategicaily emphasized as onc of industrialization “opportunities for the
UCR. Although the Table 4.2 reveals that feed catiling in Thailand is less
competitive to the outside economies, the plan formulated in the agricultural
sector enables 1o change the less favorable comparative advantage to strong one,
in view' of a total production chain of food production with the efficient

utilization scheme of resources endowed in the UCR.
4.2.6 Agro-forest and Other Subsectors

In view of conserving the agricultural environment in the UCR, especially in
upland area, agro-forestry projects are recommended. Sericulture, forage (ree,
pcfennial crops are the main producis from these agro-forestry projects. With
these, it is projected that the 1% of the agricultural GRP in 2010 could be obtained
from -agro-foresiry. For the basis of such estimation, the value added of 700 Baht

per rai. in forest area for 296 thousands rai were assumed.
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QOthers include srmp!c agncultural processmg products. As dwcrsrfied
agrrcuilural produchon structure enlargcs, these acuvrtrcs should mcreasc At--
the national level this sub- scclor occup:es 12% of agnculiural GDP in 1987, For_
the estimation . of thrs sub-sector . GRP ‘the axrrapolarron 0f the past trend. of the:
UCR was apphed The result is. 42% annuai growth wrth 8% suh sector ‘Share- in
2010. This way of projection, might yleld under—estlmatmn of thrs sub- -8eCtor's
conmbutron io the agrrcultural GDP. i view - of agro-pmccssmg mdustry growth
and mcrcasmg producuon of fmns and: vcgetable However, considering . the .~
relative share of this sub sector to: the total: agncuitural GDP at nalmnai level in -
conjunction  with drffrculty assocrated with - demarcanon of thrs sectors ‘activity
bctween agnculture and industry, the iower part “of - cstrmatmn was adopted here

for the purpose of verrfymg the attamabrhty of. targctcd GRP
4.2.7;0v_erén (Agﬂéultur_ai G_BP "pe’t ',c_a_'pl_sa)_ o

_ Havmg analyzed ‘the each agncultural sub-sector prospects in considering the
proposed projects and program, . it is. concluded that agrlcullural sector growth: of
3% per annum average toward. the year. 2010 is atiainable.  Thus to achieve this -

target, rmportance hes in 1mplcmcntanon of recommended measures.

At this. moment, the “overall :a'gricﬁitural productivii};' and. employment 'in -the.
sector should be mcntmned in. answermg the current problems  of agrrculturc,
'namely unstable and less sufﬂcrcm farm- mcome “and scasonablhty of - farm
employment, The strategres adopted in = agriculture -are intensification,.
diversification and rcstoratmn of  agricultural environment. The result is the
annual 3% growth in agncullurai GRP wnh total average - productw:ty {per.-
agricultural cmployment) growth rate of 4% toward the year 2010
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5. PROGRAMS AND PROJECTS

To implemeﬁt-the agricultural development strategies, the following projects
and prog%ams are proposed. - Accelerated development of upland . arca in
--'cOnju'ﬂ'ctidn'"'With'- crop diversification, iniensification and linkage to agro-based
“industries- should be induced in the UCR. Proposed pro_1ects and programs are
'descrlbed by Zone as fol!ows : '

5.1 ;Zc.__ne 1 p Intensive Rice Cultivation .

This zoneis within the Chao Phraya Irrigation Project and the area without flood
is- 2.81 million rai. Potentially paddy area is 1.27 million tai in this area. 1.54
million rai of the potential land for upland crop or both upland crop and paddy is

chluded in : this zone.
5.1 .1 Improvement of lrrigation System In Chao Phraya River Basin-

According’ to ‘a recent study on Chao Phraya River Irrigation by the RID - JICA,
second -rice planted area can be increased by 10% by improving irrigation -
.system's.- Second rice is important for export due to its high quality. The
improvement of the system will contribute to increasing rice production and
carning of foreign exchange. Actual area of paddy cultivation- in this zone is

targetted to be 1.01 million rai in the future.
5.1.2 Development of Groundwater

The Chao Phraya River Basin is endowed with a plenty ‘of groundwater Tesources,
?ahhough the volee of the groundwater - 1esource would not be sufficient for

paddy irrigation.

Thc area .(j)f 1.54 million rai with better drained soil, being suited for upland crop,
is along the Chao Phraya River, This area has large potential for crop

diversification with the use of groundwatcr resource. Although actual planting
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area will be less than half of potcnnal arca because of -intensive’ land rcqulrement
for housing and other wrban usc 0.7 million rai of agnculturai land _is potentially

irrigable,

Type of crops to be grown in the groundwater irrigation area should be

vegetables and fruits of high value added type.
5.2 Zone 2 : Floating Rice Cultivation -

Total area of this zone is 1.92 million rai. This area is. subjet:t to ﬂoodihg and type -
of the soil is suitable only. for paddy There is 0.74 million rai of floating rice field
in this area. Expansion of high- yield variety of both ordmary and floating rice,
and ﬂle dnvcrmﬁcauon based on fresh -water fisheries should be implemented. .
Research and development with appropriate extension activity is proposed. Actual

planting area for paddy is estimated at 1.63 million rai.
5.3 Zone 3 : Upland Crop Cultivation

A part of Changwat Chainats and most part of Lop Buri and Sara Buri are included
in this area. This area is most promising for crop diversification and further
intensification "_in'the UCR. Environmentally sound _agripulture is ‘the main goal in
this area. There is a total of 4 million rai of potential area for agﬁculture. In order
to fully utilize ‘this potential area, the following programs and- projects. are. -
proposed. Coordination among water resource development; land consolidation

program, and agro-industry development is indispensable.
53.1 Water Use Development of Tributary Stream of Pasak River.

Pasak River Basin in Lop Buri and Sara Buri is endowed -with fertile. soils and
there is the lar_gest‘po_téntial for agricultural diversification in the UCR. However,
the production has been'su'bject fo fluctuating rainfall, therefore, farmcr's
income has been unstable, Creation of stable income. sources for small. and
medium. farmers should be urged to sustain their maize production, Extension . of

IFS with water resource project is essential,
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Expanding raised bed cultivation system combined  with water resource

development of tributary stream of Pasak river ig practical because the volume of
waler is not sufficient to irrigate for majn crops.

. This . project will greatly’ contribute to agricultural diversification, intensification
and. alleviation of seasonal uncmployment. Small and medium scale water

resource ‘development, land consolidation program and tree crops introduction
- are the supplemental components,

5.3.2 Establishment of Breeding and Distribution Center of Dairy Cow and Forage
Seed -

Consumption of dairy products in the- country has incréascd in the recent years.
The UCR has potential for dairy  products because of a plenty of feed materials,
‘To meet domestic consumption and to save foreign exchange  through import
substitution of dairy products, diétribution of dairy cow should be urged. Proposed
‘location of the center is Phra Phutthabat which is the center city to provide

various urban services for the upland crop cultivation area.
5.3.3 Establishment of Milk Collecting Statlons

In accordance with the increase in daily cow and promotion of daily products, an

efficient system of milk collection stations are neccssary.
5.3.4 Improvement and Exienslon of Agricultural Input

Generally, -upland crop yield in Thailand is lTower than other Asian countries.
Yicld of maize in the UCR has decreased duc to a small volume of feriilizer
application and low quality seed. Therefore, increasing the yield should be

stressed for - agricultural intensification.

To achieve this goal, imp'rovemenl and extension of agricultural input,
paﬂicu]arly low pﬁcc fertilizer and high quality seed, should be extended for

small and medium farmers.
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5.4 Zone' 4 : Soii c,bnservation_'

Th;s area is in Changwat Lop Bun and Sara Bun It is eunablc for field crop if a
soil erosion preblem is fully solved Total areca is 370 thousand rai, Agro forestry is
proposed m this area Perennial. crops, fruit- trces. foragc trees and - mulbcrry are
suitable crops to be: mtroduccd Tree cfop seedhng supply - program by ‘Royal -~

- Forest Depanment is nccessary Acmal pro;cct area is estlmated -as 296 thousand

rai.
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6. Farming-Processing Linkages

The UCR is one of the most important granary of Thailand, Main agricu.llural-

~ products in-the arca arc rice, maize, sorgham, sugarcane, mung bean . énd o
soybean, which contribute about 12%, 15%, 45%, 4%, 10% and 6% respcctwely of .
total producuon of the whole ngdom '

The UCR. also plays a rolc of collecting the agricultural products_'fo _bc' exported.

Ac(:ording 1o our survey of distribution activities, a large volume of cassava and
m.aijze; which- account for 40% - and 35% of total production in Thailand, are -
-.ol.l'eéted:-'from-the northern: and northeastern regions to the UCR for .éxponﬁ
However,: most of the agro-producéts collected and produccd in' the UCR are’
exported wnthout any processmg or only with simple processmg such " as peliet

‘Rice, cassava and maizc have contributed to forcign exchange 'earnings in
“Thailand. In parallel- with - economic development, however,  domestic consumption

-' of .mese main crop has been increasing as shown in Table 6.1.

Pattern - of - domestic food consumption has been changing especially -in ‘favour of
protein food. The animal protein food such as livestock products requires major

..-;crop.é for feeding products and their waste. This trend is expected to continuc with

. -further cconomlc development “of Thailand, and livestock production will be more

important for export as well.  From the view' poini of stabilizing formers ‘income,
llvestock development provides an important source of income of the farmers

" 'who support for: agricultural dwersnfu,auon and - environmentally sound

'agnculmre in the UCR.

Lo Accordmg to FAO supply of low cost feed -is the most: 1mportant factor to dcveiop

_livestock in-a tropical area, To provnde the low cost feed, development of agro-

.'based mdustry stiontd be ncccssary for effecuve use of industrial by- products and

wastc
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Table 6.4 Growth of Production and Domestic Consumption(1982-1987)

Production _ Domcstic'Cbnsumplion
Growth Rate(%) Growth Rate(%)  Share(%)

Rice 1.3 1.3 73
Maizc 5.6 14.5 42
Sorgham* -19.9 42.2 85
Cagsava** '
Fresh 2.8 7.5 -
Products 4.7
Sugarcanc 4.1 54 69
Mungbean -1.0 VI - 43
Soybean : 24.4 8.4 206
* 1985-87

o 1984-87
Source : Office of Agricullural Economics

The linkages to be dcvcloped between agro-based industry and agriculture in the
UCR are shown in Fig. 6.1. At the first stage of agro-based indusiry development,
industries for simple processing should be encouraged- 10 grow - as .a basis for
further processing activities and to maintain an advéntage of the UCR as the.

collecting center and main production arca of . agricultural raw materials.

- Large volume of industrial by-products and waste will be generated by
simple processing industry. These by-products and wastes ‘.\Yiil induce
further development of feed industries. The linkage will realize the
recyclic use of agricultural maierials for production of low cost feed.:

- Most of raw materials containing mineral nutrition can be utilized in the
UCR through livestock activities. Waste from livestock industrics will again

contribute to the prevention of soil deterioration.

- As shown in Table 6.1, Thailand is scant of soybean and has imported -
soybean cake as -protein feed. Leguminous cropé such as soybean and-:.
mungbean are not only imporiant agro-induktrial materials but effective to
making the soil more fertile through. their _cultivatidi;. The UCR has-.gr'eat
potential to -éxpand these' crops. '
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~There are -a large volume of unused industrial materials such as vice bran,
“straw, husk and sugarcane bagas.' These materials are possible to be used
effectively. At the first stage, most of prod_uciion are the processing of
basic materials such as starch and edible oil. Downstream processing
Lind.usm'es such as snack and noodle etc., are expected 10 be developed - by
hSing these - materials at the second stage. Fruits, v_egctablc's, livestock,
:'ﬁshe'ry and sericulture production will increase at this second stage as a
result of_ agricultural divérsiﬁcation. Smai}' or medium scale agro-based
industrics using these products are expected (o grow. These producté and

wasles are potentially important for bio-technology and the bio-tech
industries in the long-run.

185



.lJCF?_U:__‘,

PRODUCTS

.;!:_ o
MATERIAL TYPE Lemarmelion
AGRO-BASED
INDUSTRY

“': FEED MiLL
-FAETOFY

Lol e i bl e e o e .

1 LEVESTOCK [T
A

CROP
CULTIVATION.

. SoiL

MINERAL o 8 ]
NUTRITION ZACF s - mg FE

s ORGANIC MATTER FLOW

fmemmane M INERAL NUTRIENT FLOW

Fig.6.1 Nutrlent Cycie in the UCR

186









1 INTRODUCTION

1.1 Objective

It is important for river basin development planning to look at activitics in
the ‘whol¢ -basin. It has not been a common practice in Thailand to plan for
basin-wide -development activities. By a basin-wide development planning, we
can avoid dixpiication’ of development effort among concerned agencies and a

basin-wide planning can facililate coordination among projects.

This prelimimfy study’ of Pasak Basin Development is aimed at proposing a

" large -scale project, i.e., Pasak dam project, and -identification of medium and
small scale projects. Regarding the Pasak dam development, this study
proposes a new scheme of land consolidation and resettiement - which will
facilitate the implementation of Pasak dam. This scheme is innovative one
asking not only sacrificc to people at inundating areas but also giving benefits

to those people.

In order to improve degrading agricultural resources in the basin, new and
environmentally sound agricultural farming systems is proposed in thisg study.
Such a farming system is sustainable-type of development which should be
promoted to other regions of Thailand as well. The agriculture promoted in the

area will be linked to agro-industry development and presented in this basin

development - program.

The Pasak basin development program involves various development
activities. This will necessitate coordinated efforts among vatious agencies

concemmg water resources development, jand use managemeni, exiension

activities of a new famming sysiem. For this purpose, an institutional set- up to

1mplement-thc basin development activities is proposed.
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1.2 Present Status of Pasak Da'm'Proj_ect :

Pasak dam dcvelopment is a King's initiation prmcct, and prcscnt status of the
Pasak dam development . should be first explamed The Pasak dam, was proposcd
long time¢ ago and there has been no action to implement the prq:cct

However, approxzmatcly two years ago, His Majcsty the King suggested the
investigation of Pasak dam, Since then a few preliminary stud:es have been
conducted by the Royal Irrigation Department and development ahematwcs, ‘

in terms of scale, were listed in reports.

Pasak dam has been proposed for the purpose of: BMR's water resources and
flood protection, water resources for Bang Pa Kong basin, salt- water

prevention in Chao Phraya River, etc..

The RTG cabinet approved conductmg a feasnblmy study at the hegmnmg of
1990. A committee for the Pasak dam is scheduled to be set up and the role of
the Commitice is 10 prepare a T/R for the up-coming - feasibility study. The

NESDB Economic Prepé_redness Planning -Division has been. working to set up

the Commitiee by organizing concerned agencies.

Meanwhile, working group of Pasak basin was established . in the National
Waicr Resources Commitice; the role of group is to oversee .an{'i'coordinatcr
water resources development activities in the Pasak basin conducted 'by
various agencies. This is a very timely movement of the government

considering the needs of Pasak basin developmcht and Pasak dam project.,
1.3  Approach of This Study

In- the following, an approach employed for the Pasak dam de#elbpment
preliminary study is presented, which requires special auen_tic'm' considering
that a feasibility study is up-coming for the Pasak dam. The objectives and

approach of this Pasak dam preliminary study is:

1)  To propose a model for water resources and rqlated_'agriéuiturai
develbpmem; and this model may _bé adopted - for any:_sizc 'o_f_ 'dafm which
will be recommended 'by the up-coming feasibility sludjf Wc do not
wish to claim- the scale of dam cmploycd in this study is thc opumal one

among - many allcmatwe scales;
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2)

3)

4)

To propose a model in order to input the UCR study results for the up-
coming feasibility study;

To propose a miodel involving a set of development schemes., Without
such schemes, implementation of Pasak dam will be very difficult. The
schemes consist of water resources development, a new type of land
consolidation, and. agricultural farming system as well as an

institutional set-up to implement the schemes.

" To propose Pasak dam in order to benefit the UCR agriculiure and -

industrial development, particularly GSIC, i.c., Greater Saraburi
Indusirial Core.
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2. PRESENT CONDITIONS

2.1 Water Resources and Development -

‘Water rasuurces potentiality ‘in the Pasak River basin is expiamed in the Part I
of this report. . As observcd from Table 2.4 of the Part 1, flow voiume varics
very high betwecn wet season. and - dry season, - This is du¢ 10 a seasonal-

rainfall pattcm as well as dcforestauon in the basin. Parucularly R
dcforestancn affects on the flow fluctuations in wet season énd causes floods at

the upstream arcas and -also it causes very low base: flow.in dry season. .

Water resources development activities in the Pasak River basin were ~rather
slow in the past. Fig. 2.1 shows the whole Pasak River Basin' with some medium
scale projects idcmifi'c:d By_the Pre-feasibility Study’ on the Upper Pasak
Medium'Scale .Irrigatic)n Projects (1982) and Fcasibility'. Study on the Upper
Pasak Mcdlum Sca!c Imgat.on Projects (1983) Small and medium scale :
irrigation” projects implemented in' the past within UCR  area, ie., lower Pasak
" basin, are shown in the Fig. 2.4 of Part 1 of this report. -~ There is no large scale
pro_;cct implemented in the whole basin, The list of existing small and medium
scale projects can be found in a publication such as "Water Resources
Development in Thailand for Largc—Med;um Scale Projects and Small Scale

Project"” by the Royal Irrigation Department.

There are many small scale projects implemented in the past No water has
been available in dry scason in case wicrs were c'onstmctcd'-without -storages.
Water can be utilized only in wet season in such cases. This indicates the
necessity of more storage facilities to be . used for dry season as well as for wet
season, which is recommended in Chapter 5 of Part 1 of this report.

2.2 Land Resources |

The total Pasak basin area is_14,520 km2, The land use of the basin may be .

classified into 11,620 km? (80 %) as agricultural area and the rest of 2,900 km? |
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(20 %) as prcservcd forest and others. 'The"agricultural‘ area  may 'Be farther
classified into 6,530 km2 as paddy arca and 5 090 km2 as upland area and :

others.

The Pasak basin arca wnthm the bcmndary of UCR is 4960 ka ’I‘hc soil and
tand resources of the up]and UCR, mcludmg Pasak basin, is prcsemcd in ‘the

Pari III of Land Use.
2.3 Present Agriéui’iuré

Agricultural potenual of Pasak szcr ‘basin is- comparauvcly hlgh {or both:
upland and paddy areas.- Howevcr. ramfed cultivation " is dommant in the basin
and yearly ﬂuctuauons of. agncultural productaon is rather h:gh

Producuvny in tenns of " yxeld per Tai’ has. been dccreasmg year by ycar due to
deteriorating soil - fertility, changes in ramfali pattem cauch by :
deforestation, and mappro;}nate land use- and culnvatmn usmg no fertlhzer
The data of such productivity ﬂuctuauon is shown in Part IV of this- report.
This situation can be improved by mtroducmg irrigation water and

environmentally sound farmmg systcm, which is explamed in Sectlon 35
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3. 'DEVELOPMENT PR
-PROJECTS OGRAM AND

3.1 Pasak Dam Project
3'.'1.] Aiternat_lyé Development Schemes

There'kal.'g two ‘sites proposed for the Iocation of Pasak dam: Am_phoer Pattana
Nikpm' in. Chanwat Lopburi-'fdr the upstream site and Amphoe Kan Koy in .
‘Chanwat Saraburi for the downstream site. In each site, various scales of dam
are technically possible. The selection of site and scale depend on the purpose
and ‘concept of planning the dam. = According to a preliminary situdy conducted
by the RID, the characteristics of dam and associated data are presented ' in
Table 3.1 -and Table 3.2,

.Th:s prclmnnary study- sclected the upstream: site for Pasak dam location with
the- followmg reasons - (i) Foundation problem seems to be less for the -
upstream site since the Kang Koy site is limestone arca. (u) More - villages,
temples, and public facilities will be under the water if dam is built at the
downstream Kang Koy site. (iii) More benefits will be brought to upland area

of UCR if dam is built at the upstream of Pattana Nikom site.

Among various altematives of dam at Pattana Nikom site, the following

planning concepts and objectives were  applied for the selection of dam scale

in . this preliminary study.

1)' " Minimize social conflicts arising from inundation of human settlement

and public facilities.

2y Enhance agriculture in the basin by developing many small .and
medium scale water resources. Medium ‘scale reservoirs in. upsircam

tributaries will also help reduce floods in the BMR. .
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Table 3.1 Pasak Dam A!temative Schemes at Pattana -Nikom:

Rrovings: Lopburl

Lotation -

Amplwe Patlzma'. Ni

kdi‘ni: :

161 km2 .

Altarnatives Ahernatuve 1 Alternatlva 2 Altgmative. 3 Alternative=-4 Ailemative 5
Storage level IBm- - 36.m BEY R m . . A2 m°
Catchment area 12,420 km2 - 12.4'20_-km2 12,420 _km2 12,420 km2 12,420 km2
Av. ralnfallfyr. 1,190 mm 1,199 mm 1,199 ‘mm. 1 199 mm 1,199 mm .
Pojenhial . evap.fyr. 1,716 - mm 1,716 tm t,7t6 'mm . 1716 mm 1,716 mm
Av. intlow Into Tesarsoirfyr. 2,268 MCM '~ 2,268 MCM 2,268 MCM 2,268 MCM 2,268 MCM
Length of dam - 1,000.m - 1,060 -m 1,120 m - i 300 ™ 1,800 W
Height' of dam “daml - 27m 28,0 m 3l m 33 m.
Width of dam "~ so0m .90 m -9.0m Adme s 40 m:
River bad level (MSL) 12 m 12m 12'm i2m i2m
Lawaesl water. laveliLWL (MSL) 28 m 28 m ‘28m 28.m 28 m
Storage level:SL {MSL) : 35.m 3 m 37 m . 40 m 42 m
Highest water levelHWL (MSL) 26 m S8fm . @8mo | cArm 43 m.
Dam crest lavel (MSL) 38 m 39 m 40.m 0 43m 45 m
Daad storage (MGM) 52 MCM B2MOM 0 52 WCM* 5AMOM T BEMOM
Storage at SL (MCM): 165 MCM 185 MCM . 225 MCM 365 MCM =~ 464 MCM
Maximun slorage at HWL (MCM) 185 MCGM 225 MCM 265 MCM A15MCM - BIOMCM - -
Water surlace area at LWL ~ 95 wm2 4.5 km2 9.5 km2 9.5 k2 9.5 km2
5,938 rai ~ ° 5,938 ‘ral -5,938. raf-: - 5, 938 ral. ;5,938 ral  :
Waler suiface area. at SL + 23 km2 37 km2 BOkm2 -t 93 w2 132 km2
: - 14,375 tai .. 23,125 wal- 31,250, rai 58,125 ral. 82,500 -ral
Water surface area at HWL 37 kmz 50 km2 64 km2 110 km2 L
L i . 23,125 rai . 31,250 ral . 40,000 1ai: [ $8,760:1af .. 100,626 rai.-
Ircigable area in rainy sedson . 100,000 rai 129,000 ra 167,000 ral 300,000 ral 400,000 ral -
Irrigable .afea In. dry 'scason 35,000 rai . 43,000 iai - 56,000 rai - 100,000 rai: 130,000 ‘rai- . "~
Rallway - length’ tooded =~ ’ 2.5 km 40 km 5.0 km 16.2 km 1? km
Number of :villages flooded 5 6 6 25 . . 28
- Number ‘of schools. 0 z 3 8 11
Number of lamples . 9 1 2 8 11
Number ‘of health”slalions 0 1 1 2 3
Number of biidges- 0 1 1 3. - 4
Number of pélice stalions 0. 1 1 2 3
Nembee of railway stations 0 [ 2 P 2.

Tabie 32 Pasak Daim Alternative Schemes at Kang Koy .

46 km

_Loca{[on c -Amphoe.Kang I(oy e F'fovmce Sarabun
Alternatives “Alternative " 1 Allernative 2 Aue_rnatwe 3
Storage level 34 m : A0 W L 42 i -
Catchment- area 14,260 km2- 14,260 km2- . 14,260 km2
" Av. rainfalliyr. 1199 mm.. - 1199 mm 1,199 ‘'mm -
Potential evap.Jyr. 1,716 mm 1,716 ‘mm ,716 mim
‘Av; inflow into resersoitfyr. . - 2,604 MCM 2,604 MCM - 2,604 MCM
Length of dam 390 m 410 m 430 m
Height of dam . 20m 35 m 37°m
Width of -dam : - 89m ic'm 11m
River bed level {(M3L} 8m . 8m 8m-
Lowest water levelLWL (MSL} 28 m 28 m 28 m
Storags level:SL (MSL) ; ;34 m 40.m A2 W
Highest waler Ie\‘r'eI:HWL {MSL) 35 m 41 m - 43.m
Dam crest level (MSL} . _37m A3 e L dEem
‘Dead slorage {MCM) ) €0 MG " 60 MCM : 60 oM
Storage at SL {(MCM) 438 MCM 1,300 MCM . 1,924 MCM.-.. -
Maximun storage at HWL (MCM) 530 MCM !,B’DO MCM - 2,270 MCM
Water surface area at LwlL 25 km2 25 km2 25 km2 -
. R : 15,625 ral 15,625 fai 15,625 rai
Water surface area at SL - 76 km2 24 kmz . 270 k2, -
i " ’ i 47,500 ral 131,250 fal 168,750 rai - -
Water surface arca at HWL 89 km2 237 km2 - 303:km2
) T 55625 ral 148,125 ral 189,375, ral
Irrigable afea in rainy season 500,000 rai 1,200,000 ral 1,200,000 rai-
Irfigable "area in dry season 250,000 rai 400,000 ral 1000 000 ral
_Railway length . flooded . 19 km 36 km
. Number of villages flooded - -~ 35 - 72
Number of schools 8. . 18 20
Number: of temples 8 17 17
Number of health statjons 1 3 3
Number .of bridgés 1 4 E-¥
Number of police- stations 1 3 3
3 [ 6

Number of raliway stalions
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| 3)° ‘Prepare watcr resource with- the framework of UCR dcvetopmem plan

such” that the storage is able to provide wrban and “industrial water to
: Greater Sarabun Industrial Core (GSIC),

4} 'Although b ]argc size rcsewmr will be beneficial for -flood protccl:on in
BMR flood protection should not be coped only by a large resérvoir but
it should be done also by watershed management, such as reforestauon

“-Flood protcctlon should be looked at from a basin-wide macroscopic view
point. -~ Watershed management augments low flow in a dry scason and it
has'lhe_sajn_e benefit- as 2 large storage reservoir.  Without such a -
‘measure, a large reservoir will be filled with sediment and the life of

the reservoir becomes short,
3.1.2 ‘Selected Alternative of Pasak Dam

Bascd ‘on- these planning concepts, this preliminary study did ﬁot' employ &
'larlge"sizc" alternative to formulate a2 model, but employed a smaller scale dam:
the storage ‘level of 35 meter. Features of the dam with selected scale are shown
in the Tablc 32 “The active storage is 103 million cubic meter with storage

| level of 35 meter and highest water level of 36 meter above the mean ‘sea level.
This will inundate the arca of 37 kmZ at the highest water level causing
minimal -d.amages to existing setilement and public facilities as shown in the

table.
3.1.3 Needs of Low Flow Augmentation and Water Demands

Due to deforestation of Pasak River basin in the past few decades, base flow in
the dry' season period became low: below 10 m3/sec for 3 to 5 months most of
years; and as low as 2 - 3 m3/sec for less than onc-month was observed for
three ‘dry seasons in the pasi 15 years record from 1973 to 1987. If daily flow is
examined; occurrence -of below 2 m3/sec is observed in three years and below

3 m3/sec in 9 years, both during the past 15 years.
1) -~ Water demand for LOph_uri' upié_md ;

" In ordcr 1o’ lmplsmcnt the ‘Pasak dam’ pmject, resettlement scheme  will
The best location 10 reseltle yillagers would be around the
er can be supplied by pumpmg from the

- < be -essential. -
" teservoir areas where wat
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2)

3)

mscrvmr Consldermg thc resettlcmcnt scheme explamed later, .78 km2
must be developed -as-a wcll irrigated iand 10 accommodatc pcoplc _
commg from inundating areas.  To. devcl()p 78 km2 watcr. supply of 3

m3/scc will be necessary for the upland of Lopburi provmce The total

volume {or 4 months becomes 23 MCM

' Duriﬁg of wet season, water: should be puinped - 1o the upland arcas  for

. irrigatidn water,  The water may be used as supplementary *irrigation.

water and it will make. farming activities more stable than before. This
amount of wei season waier was not mcluded in water rcqulremcnt

since “water in wel ~season is.. abundant in Pasak River.
Water demand for Ban Moh-Kang Koy project

A feasibility study of Ban 'Moil-Kaﬁg Koy project was made in 1981;
however, its implementation was posiponed due _ﬁo.-_ insufficiency ;o.f‘-
irrigation - water, When - Pasak dam project is implemented there .wiil be
water availa!ﬁlc in Pasak river even for dry season. ~The Ban Moh-Kang -
Koy project: has planncd area of 17,500 rai for dry season paddy
jrrigation. This will Tequire - approximately 3 m3 fsec for high demand

season and 50 MCM for the whole growing scason.
Water demand for GSIC urban center

Major cities in the GSIC zl_rf_ia. are Nong Khae, Sarabuﬁ,'Kaeng Koy, Ban )
Mo, and Tha Rua. Thesc urban centers currently intake water from
Pasak River and irrigat_ion {:énzﬁls: Saraburi, Kaeng Koy from- Pasak

River. and Nong Khae, Ban_ Mo, and Tha Rua from irrigation: canals.

Pr0v1nc1al Wa!erworks Authontys forccast for ihcsc mumcapahtnes for
urban water supply in- 2012 are 1997 m3 fhour equwalent to. 0.55.

m3/sec where total popuiatmn 1s eshmatcd as: 1%0 000 peopie As major
industrialization is going to take pl_ace in the_ -area, the total populat_ion
of the GSIC area is assumed appro'_ximately .3_507,000.peop_l:c .(éec‘;VQI_;____. 2 'o'f; :
Spatial Framework for Development .and Urbaﬁ..M'anagémcn_t).: This will

require: 1.3 m3/sec for-urban water supply Part .of this 'amoum may be

.__wuhdrawn f_rpm irrigation . canal, howcver,_most of- lhxs w;ll be - obtained

from Pasak River since the. core city of Saraburi. infake. water _fr_om the
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river. The total volume for the four months of low flow period amounts

-to 13 MCM
4) - ._-_.Water demand for GSIC industries

.Indus'trial_:watcr requirement was estimated for the UCR industrial

- sector. - The - estimate assumes high-tech industry will use groundwater -
as a source of industrial water, According to the estimation, indust.rial
water demand ‘in year 2010 will be 1.1 m3/scc; however, highest demand
will ‘be .1.2' .m3lsec in year 2001, wherc the demand decrease from 2010
to 2001 is duc to improved water usc cificiency. The total volume for the
four ‘months of iow flow penod amounts to 12 MCM.

3.1.4-Water Allacation

In o'rdc_:r to supply water and to augment the low flow for the UCR upland areas
in 'Lopburi .provincc as well as paddy arca and GSIC in Saraburi province, low
flow should be more than' 10 m3/scc. Assuming 103 MCM of storage is available
at the beginning of low ﬂm# season,  January,10 m3/séc can be released from
thf‘:..resarvo_ir up to April. This discharge and flow volume should satisfy the
‘water demands for the economic activities of Lopburi and Saraburi provinces
which - will be taking place in the framework of UCR development.

Watef_ allocation for the demands is- as following:

Water demand flow rate 4-month volume
Lopburi upland 3.0 m3/sec 23 MCM
Ban ‘Moh-Kang Koy project 3.0 m3/sec* 50 MCM
- GsIC urban ‘water 13 m3/sec 13 MCM
GSIC industrial water 12 m3/scc 12 MCM
Total 8.5 m3/scc 98 MCM

Note* - this is a maximum flow rate for high demand period.

Other t‘nan “water ‘supply to various economic activities, Pasak dam reservoir
 will facilitate’ waterway navigation along Pasak River by the nmarrow but long

water surface mnear 10 Pheichabun Province.
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1) Conjunctive use of various sources of water

There may be a dry ycar when Pasak dam reservoir rs not filled up with
water at the begmmr_;g of low flow scason. In this case water suppiy
from the reservoir may not be sufficient to. support the econom:c
activities at the downstream of the dam. - Considering such situétion,
conjunctive use of various water sources such as. Chainat-Pasak Canal,

- Pasak dam,. and groundwatcr becomes important.. - Therefore,. it should be
encouraged not to be dependent upon only one source of - watcr Aq avoid
such a risk; in this respect, groundwater -devclo_pmcnt by individual
industry should not. be di.sco_u‘raged as lon'g. as safe yield is -observed.
When' ém_'face water is abundant groundwater recharge is a good:
measure to reserve water; and groundwater’ réchargc would not be
difficult in Saraburi arca since some -groundwater. comes from sinholes

in a limcstone formation.
3.1.5 Irrigable Area and Beneficlaries

Location of Pasak dam deve_l:op'mem is indicated in the Fig. 3.1 showingr'
inundating - and . béncfici_aty areas. . 'Ir_ri'galion - beneficiary area -includ_es Ban
Mo-Kaeng Kdy projéct which '_is listed as mcdium scale project .in-the section
3.2, The upland bcnefici‘ary areas aroﬁ'nd the Pasak dam reservoir- is provided.
‘with irrigation water by pumping from .lhe' reservoir.  As explained in thc
section of Land Use Management, -the upland benefically - arcas are: delineated
by the contour lines of below 43 ;ﬁele_r and. ebove 36 meter. The highest water
level of rescrvoir with the selected scale is 36 meter énd water can be pumped
to 43 meter contour lines of the cast and west sides of river bank. The pumped
water will be conveyed to the .southward by a main canalé along the contour

lines at the boih sides of river. bank.

If topography is in such a way that a main canal. mcahd_crs énd a short-cut of
the meandered canal is possible, the enclosed. area -belween the meandcr_cd
canal and the short-cut canal may be reserved a8 a largc storage.. The storage
will function as a intcrmediate storage. . By pumping water from thc reservoir, -

water will be available all year round in the upland beneficiary ‘area.

In order to benefit farmers in the up'lahd, main_ canals and laterals should be
constructed by the RID; and cven ditches may be constructed- by the égeHCy..
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This scheme is proposed as a special land reform and a land consolidation
program as cxplained later in this chapter. ~Such ditches should be connccted

with farm ponds and raised-bed cultivation farms.
3.1.6 Environmental Consideration

No deforestation is expected by the Pasak dam inundation. Some data at the
inundation area is listed in Table 31 and 3.2, By the up-coming 'feasibili_ty
study, environmental assessihem_ will be made. It _shoix_ld. be mentioned that
basin-wide e'nvifonmental base line ‘sl.u('iy may  be cafried out as a part of the
env1ronmentaI assessmem, partlcularly for the natural resources of. forest,
soil and water. This is important because onc of reasons that the UCR study

proposes Pasak basin development program is to improve the “environment for

human activities in the basin. Por example, sedlment yleld is 46 tons.
/kmzfyear according to a RID report, and this amount - should be greatly

reduced by implementing Pasak basin d_evelopment program,

3.2 Medium Scale Projects

Medium scale projects are implemented by RID and sxm:lar schemes to large
scale project, such as Pasak dam prOJcct are apphed to: medaum scale prOJects

Table 3.3 Pasak River Basin Medium Scale Project

Project Location’ Type of work Capacity of  lrrigable areaPeriod of - - Consl. cost
§ Amphosg Province - storage (MCM) {ral)' : conslrucnon - (million_B.)
Exisling ; U :
1 Klong Priow Mong Sang  Saraburi welr 91,900 1955 1973
2 Huey Som Pattananikom Lopburl - reservolr 12.5 9,000°1956-1958
3 Sao Hal Sao Hal . Saraburi pumping st. 434,0001970-1081
4 Sub Takien Chaibadan  Lopburi reservoir 8.5 9,000.1985-1990 128
Under construclion _ ' L
5 Lam Sonthi Chaibadan  Lopburi - weir 45,000 1990-1992 -~ - 280
Potential sites . ' C S o
6 Ban Moh-Kang Koy Kang Koy Saraburi pumping st. 88,500 unscheduled 1000
7 Hua Hin Lopburi = reservols 3.4 2,400.unscheduled  * unknown
8 Wang Kan Luang Lopburi resesvolr ' -unscheduled . unknown
9 Khao Pang Hei : Lopburi - reservolir 40 16,000 unscheduled " unknown
10 Kud Ta Pet Chaibadan __Lopburi reservoir 32 40,000 unscheduled " _unknown
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Table 3.3 shows potential medium scale projects in Pagak River basin and

loc_an‘qns_'_ of the projects are shown in Fig. 3.2, For implementation of medium

rscale project, priority may pe necessary 1o be attached to each project.  High

_:‘P,"Omy__ShOUld_ Altached to projects which include bencficiary arcas where
paddy and a woir exist without storage facilities, resulting no water available

m.a dry_ segson. | In such a areq, project implementation will stabilize water
supply and’ enhance wet ang dry season cultivation.

In upland areas, farm ponds should be constructed by farmers themsclves as
proposed in the Part 1. Such farm ponds should be: connected with irrigation
canals implemented under the médium scale projects.

Coordination among large scale, medium scale, and small scale projects have fo
made. This is particularly important not to cause ﬁuplication of development
efforts. as well as {0 enhance complementary relations or effects among
projects. It was found that mediom scale projects listed in Table 3.3 are not
located inside of the upland beneficiary aréas of Pasak dam, -

3.3 _Sh‘lall Scale Projects

Smail ‘scale projects serve for domestic water needs and wet season irrigation.
There are many small scale projects without any water available in dry season

duc to a lack of waler storage with sufficient size of catchment area.
3.3.1 Potential Projects

Table 3.4 shows potential small scale projects with the names of villages and
-~ districts. ‘The projects in the table were among those requested, in principle,
by -Iobal'peoplc. The RID Region § Office has examined requested projects and
listed tcchxiically feasible projects.  There are many implementing agencies
.inzvolved in .srr.nall scale projects. There would be many more potential sites for

small scale projects, which farmers have made requecsts and will make requests

in the future.
3.3.2 Satisfying On-farm Needs

.Sm.all scale projects should incorporate’ individual farmer's farm pond or
sldragc in order to satisfy individual farmer's need. Such a farm storage
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should be as deep as at lcast 6 10 7 meters and a farm storage may occupy

' approx:matc]y 1.rai in 17 rai of cultivated land Storage may be such a type of
raised bed cultwanon with - water surfacr-

3.3.3 Coordination _amdng Projects -

Coordination among large scale, medium scale, and small scale projects -have 1o
- made, parlicular!y for -’beneficiary arcas, in implementation, It was found that
six potential small scale projects were found inside. of the upland beneficiary
arcas of ?asak_ dam; and they are indicated in Table 3.4. It will .be necessary.to
“lock into details of these small scale projects whether the projects could be

duplication of development efforts or compiementary with Pasak dam - project.

~Table 3.4 Small Scale Water Resources Projects in Pasak Basin

‘Kao Lakkal Reservolr

© 13 Coke Samassan Mahapote *

size project
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PI'OjBC'l NBI’I’IB Location

: My Villags Sub-District District Project Type ' Location -

Ban Sub(aki.en Noi Reservolr 2 Subtakien Noi Subsombean Lumsonthi  Smalt

Kab Noi Resarvoir 6 Kao Nol Subtakien — Chaibadan  Small

Klong Taga Welr 6,7Kiong Tago Nikomparai Chaibadan  Small

Dredge Ban Subyang o o :
- Reservoir . . -3 Subyang .. Silatip Chaibadan, -~ Improve _exsisting-

Dredge Krafum Swamp 4 Ta Madus Nong Yai o Chaibadan  Movil Service Center

Dredge Hangialad Swamp . 9 Subpasuk Silatip Chaibadan  Movil Seivice Center .

-Puek-o Dredging 2 Tasam Ta Dindum . Chaibadan  Movil Service Canter

Dredge Huoy Takro Ganal 2 Koh Rung Koh Rung - -Ghaibadan - Movil-Service Canter

Dredgs Sublungka Canal - - Koh Rung Chabadan . lovil Service Center

Dredga Kung Canal 1-Buachoom Buachcom - Chaibadan  Movil Seivice Genter

Dredge Nongrakum Swamp 1 Buachoocm Buschoom  Chaibadan  Movil Service Center

Ban Kaotambol Reservoir ? Kaotambo! Nasom Chaibadan Movil Service Gantar -

Dredge Hinrap Canal 4 Subkaomasw  Buachoom  Chaibadan . Movit Service Center

Dredge Lumnarai Canal 7 Sapankao Lumnarai  Chaibadan  Movil Service Genler

Dredge Sungbadal Swamp 7 - Chalbadal  Chaibadan Movil Seivice Genter

Dredga Klonglakien Weir 4 Subkaomaew  Buachoom  Chaibadan  Movil Service Center

Construct a pond 7 Raipattana Nikomparai GChaibadan - Movil Service Center

Construcl a é‘upply canal 2 - Ta Dindum _Chajbadan Movil Service Center

Barn Kaswsamduang Reservoir 2 Kaewsamduang Chainarai  Chalbadan . Movil Service’ Genler

Dredga'Puk'Chado ) Gha_ibadat_n ) in bensliciary area
Dredgs Huéxy na Canal 2 Makokwan Makckwan  Chaibadan-  Movil Semca Gente|in beneficlary ‘area
- Huay Plo Weir Manaowan Pattananikom Existing in beneficlary area
Ban Manao Wan weir Manao Wan Pattananikom Existing in bensficiary area
Lam Goad Thong Weir Chaibadan  Existing in_benoficiary area
Huay Phal Welr Chalbadan Ghalbadan”  Existing ™ in beneficlary area
Dredge pij:{' Yai Chaibadan Chaibadan  Existing ._in inundating area
Bredge Nong aué Swamp ‘Makok Wan Chaibadan - FExisting in inundating area
Huay Yai Ressvoir -7 Goke Sa-ad - Muangkom  Chalbadan Movil Sennce Centor

Dredge Pukvan Swamp 1 Nang Pukvan Nong Pukv_an Ta Luang Mov!I Service Ceanter

Dredgs Songton Swamp 2 Nong Pradu Nong Pukvan Taluang - mOVf: gent:ce gamar

Dredge Sang Swamp 4 Hua Lum Hua Lum Ta Luang ovil Service enter

9 J - HuaLum Ta Luang Movil Service Center

Dredge Jen Swamp -§ Nong Jan : : iy ‘Movil Sorvice Gont

Drodge Po Ku Swamp 2 BeKu g?,:ﬁang z:aigzggn S;‘:] | oivice Lantar

iat;(j::?ggal Fesenvol 4 - Huay Sin Chalbadan  Small

Lumphrayamai Project 4 Sub Kaomaew  Buachoom  Chalbadan :Ii:;cf tpor :lzc:? medium

" Srabos” “Tand to ba a medium



" Considering the nature of small scale pro;ccts. it is expectcd that most of ‘the
projects would be complementary w_lth Pasak dam project,  This is’ because. *
small scale projects do not have storages with su'ffici"c_ht g ca;chmem yielding
reliable amount of water all year roﬁnd_- and wator _Supply from Pasak dam

reservoir can provide the small scale projects with rélable water,

'Small scale projects shouid not be 1mplememcd in mundatmg area of largc
and medium scale projects since dcvelopmcnt efforts will .be wasted in the
future. “In this tabletwo of the small scale projects were found in the -

inundating area of Pasak dam. .
3.4 Land Use Management
3.4.1 Land Suitabllity in the Basin

Pasak River basm in the U(‘R mcludes two provmccs of Lopburi and Saraburi
" Land use suitability in the provmces is shown in the Table 1.5. Th:s mdlcates .
agricultural development taken placc by the large. medium and small scals
water resources dcveiopmem can ‘be du‘ected ‘more. toward upland’ crop rathcr
than paddy “Land use management of upland area mch;dmg Pasak basm is
explained in  Part Il of this report The rest of this section -is devoted in"a.

rescitlement scheme for the Pasak dam project.

3.4.2 Land Sultability In the Pasak Dam Project Area

Pasak dam - pro;ect area_is dcﬁncd as 161 km2 and it is shown in the F;g 31
The arca is delineated by the contours below 43 meter. Land su:tabxl:ty of thc

prmect area is shown below:

Land use suitability o Percentile

‘Paddy S C2m? 4%
Upland crop : 114 km2 71 %
Paddy and upland crop. = - . 2km? - 1%
other - Bkmd  14%
B : :‘:6_1'ka 100 %

In the pro;ect area, . 37 km2, whmh is- bclow 36 meter contour, will be mundatcd

by the reservoir; and 124 km?2,. -which is above 36 meter and below 43 meier, -
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Table 35 Land Use SuIiabilzty of the District In Pasak Basin

Sourc,e Rural Data Base’ for Accelerated Rural Development Program 1987.
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_ Unit_: 1000 rai
Namea‘:l'dp’gt’s'a‘fgfs; ?:eg‘ggotal Paddy Upland ™ Faddy & Nt
(OGP BORT . D00raj) ~_Crop Up!ancl Crop Suitable

" ChaiBadan © 1,088 C ias T .
Phatlahan_a Nikhom _ 305.0 _ 1-78"? _ . Z:gg 13‘? _12‘3'2
SARE BU’;T_“‘ kuang 314.5 - 41.0 251.2 1.9 20.3

Muang Sara Buri.- 314.9 189.1 a2 14.8 78.6
Kaeng Khoi 544.4 47.2 191.0 50.1 256.1

Ban Mo 174 .4 159.3 151 0.0 0.0

Muak Lek 470.3 8.8 241.9 12.2 207.5

TN Sao hat_ _ 78.2 73.14 1.5 3.6 0.0
A 3.391 : 711 1,600 105 7886

-' {100%) . {(22%) | 51% 3% 24%

. Source : LDD soil map T - 1%) (%) {e4%)
Table 3.6 Popu!at:on Density of D:stnct in Pasak Dam Prmec: Area
Nar_r__m of Provmces Area ' Populataon 1980 Pop. Densny )

) and - Districts (1000ral) {Persons} " Parsons/Sq.km)
LOPBURL . . . . . 0.00 . : '

- Chal Badan 1,069.20 _ 98,081 57
Phattahana Nikhom - - 32516 50,404 97
TOTAL 1,394 148,485 67
Table 3.7 Land Tenule of Districts in Pasak Dam Project Area
Kind of t_enancy " Most wllagers Mot w]]agers Most vmagers have Sor Kori,

S 7 have title deed have Nor Sor3 Sor Tor Kor ar
District . - o . _of Nor Sor3 Kor_____no evidence of tenancy

~Chai Badan 1% 40% - 59%

" Phattahana Nikhom .. - 42% 35% ‘ : 23%



will be the upland bcncﬁctary arcas. [t is intended to prowde water to the
beneficiary arca by pumpmg from the rescrvmr Most of thc mundatmg area
is suitable for paddy and bcncf;c:ary area. is smtabic for. upland crops A In. the_
area of 124 kmz, fhere are: some areas, such as mountams, Wthh are not
suitable for cultivation; this amounts 1023 kmz. Therefore, - benefic_lary_ area

suitable for cultivation is 124 km2 minus 23 _km2: 111 km?2,
3.4.3 Land Reform ahd Consolidation Program
1) Resettlement area

In order to implement Paéak dam. project it is necessary 1o resettle
people living in the inundating arca. The best place for such
resettlement would be near the places where they used 10 live, such. as
east and west banks of the river. Therefore, the resettlement may take
place from the mundatmg area to the beneficiary area. - There are
alrcady secitlement and farm land in the ’ocncﬁmary area; and the
resetilement to such area should involve land reform and land _ _
consolidation, Assummg resettlement will be conducted in this way, the

project area for land rcform and consohdauon program is 111 km2

2) Resettlement scheme

" Land tenure of the Pasak dam project area of 161 km:2 ‘has to be estimated
for resetilement planning, It is assumed that land tenure is
homogeneous in the districts of Lopburi provinge: ‘perce'm‘age of
different land title holders in the project area is the same. as. that of the
districts. Sumlar assumption was made for populatlon dens:ty :
Populauon dcns:ly ‘of three districts is ‘shown in Table 3.6 and the Iand
tenure of the project area is shown in Table 3.7.  From' the Iablc ‘the
population mvolved in the rcsettlcment in 161 km2 is calculatcd as
approximately “11,000 - people (161 km2 x 67 people/km?). Assuming thc
families engaged in farming acuvmes.-are 80 percent of total families,
the number of people becomes 8,800 people. Number of people in the
inundating area is approx:mately 2,500 pcople ( 37 km? x 67
penpielkmz) '

The bcncﬁéiary'arca_ of 111 km? is reduced to 77.8 km? assuming -ihe net
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area under cultivation is 70 pcrceni, which is approximately 50,000 rai.

Per capita cultivation area is, lhcfeforc, 5 to 6.25 rai (50,'000 rai/10,000 to
8,000 people). One farm family can own a net cultivated arca of 25 to
3125 i if one family has five persons. Under 1th iﬁ\i}ien1cntati0n of -
land reform and land consolidation applicd to the 161 kmZ of project
aréa, all the farm family'afc' 1o own, on an average, 25 to 30 rai equipped

wi_th irrigation water all year round, which will be a sustainable farm
scale, '

Since inundated arca of 37 km? is approximately 23 percent of total

- project arca-of 161 kmZ, the 'pcople already settled in the beneficiary

area will lose appro:umately one forth of cultivated arca. According to
the Agriculture Land Consolidation Act, the size of reduction due to land
consohdat_l_on will not be morc__t_hau 7 percent where 25 percent is much
more than the regulation; and the govérment has to compensate the
rest of 18 percent. The land reform and land consolidation program for
the -Pasak dam project may be carried out totally by governmental
finance although current practice of land consolidation is financed -
partly. ( 50 % of construction -cost ) by farmers themscives., If ihis
scheme is carried out, government can implemcent the Pasak dam
project and farmefs settled in inundating area and both banks without
irrigation water can obtain land with full land tenure and eqmppcd
with irrigation water, Productivity of farm land will be increase and
stabilized, and the increased . benefit should worth more than the

reduction due to land ‘congolidation.

Special considerations required for resettlement

In the past land consolidation has been conducted for paddy land, and

~ the proposed scheme for Pasak dam- project is mainly for upland crop

field. Implcmentatmn of such land consolidation may require special

planation and proposais are found in Land

Several points ‘should be mentioned as important considcrations to

implement the proposcd land reform and consolidation program.

Destruciioﬁ' of consolidation in rural communities.
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- = Equity consideration
- Equity  consideration

in case a land holding size varies among farmers, -
in case land productivity . varies . among farm lands,
itles for farmers with 1o evidence of tenure.

=y ,Amount .of compcnsatlon necessary for rcscttlemcnt.

35 P‘ropps‘!ed sarmmg* System'

Enwronmcnlally sound agncultura! farmmg system will be realized by
amplemcnlmg various waler resources projects proposed in this chapter.
Fll‘st Impmvement o[ agricultural

environment will be realized by water .

rclatcd prwecls and agro-forestry for erosmn area -rehabilitation.
'Thc concept of- Pasak River. basm agncuitural deve[opmem is shown in
Fig. 33 Ex1simg farmmg practice and its effects is shown in Fig. 34
system to be employed and iis effects in the basin is shown in

- Fig, 3.5,
livestock and flshery

- Farming

Crop. diversification should bc introduced in the basin with tree crops,
In the field crop area subject to soil ecrosion at present,
agro- forcszry shouid be introduced.

found in. Part 1V of this Teport.

More details of such farming system is.

WATER RESOUACE
BEVELOPMENT AND
MANAGEMENT

LAND MANAGEMENT
AND REFORESTATION

!

COMPONEHTOF [ousLor anca ] RASED BED | FIELD CROP :
- - | utnvATIoN AREA | | cULTvATION AREA .-
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Fig. 3.5 Effects of integrated Farming System
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3.6 Cost Estimate

Pasak dam prejec_l cost ‘may be neatly one " billion- baht including compensation
cost for public facilities and resettlement. - In’ th‘is*'ameunt,- dam itself is about
500 million’ bahts to construct and tmplementauon of land reform and Iand
consolidation costs approx:mately 200 million’ bahts 4, 000 bahts/ra1 X 50 000
rai). - The rest may be mvested for. pumpmg statxons on the Pasak dam
reservoir as well as main and lateral- canals along - the contour of 43 ‘meters.

A medium scale water resources pr0_|ect cost approxlmately 100 to 300 ‘million
baht per project. A small scale pro;ect cost is likely to be less than ‘10 mtllmn

baht.
3.7 Development Schedule
1) ° Large  scale - project

As regard to ‘water resources ‘development of Pasak’ dam, a schedule  may
proceed as follow: (i) a commitice is duc to sei up soon; (ii) Cabinet
approval of T/R may take some time;  (iii) feasibility study will take at
feast 12 months; Cabinet- approval of feasibility study may take some
time; 1 years for i‘esettlement survey. and - detail design; 2 years for
reseitiement negotiation; 5 years for construction; altogether 10 years

may be necessary until v}ater"WiI!'_be -available.

Water demands for the GSIC anea is growmg, in year 2(}01 for example,

mdustnai water demand will be 1.2 m3/see, GSIC Urban water demand
could be 0.7 m3/sec, and the total GSIC demands would be approx1mate]y
2.0 m3/sec. Reliabie flow of Pasak River would not satlsfy this: demand ©
rate; and therefore, an altematwe source of Chamat Pasak - canal should
be looked at to supply this amount until Pasak dam 1s ava:lablc

Pxpelmes between -Chainat- Pasak canal and - demand centers wnll not' be
wasted since the pipeline ‘can be used even after Pasak ‘dam is completed
and conjunctive use ‘of alternative sources is desirable as._statec_! in the _

section 3.1,
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gy

‘Me_dit-:r_'r_: “scale projects

Implementation of a medium scale project will take around 3 yecars to
complete. Those medium scale projecis listed in this chapter should be
implemented as soon as possnble since reliable sources ‘of water can be
secured by large and medium scale projects and also the large. scale

project will take rather long time to start bencfit upland people.

Small ‘scale projects

As regard to small scale pl‘O_]CClS. a project is completed within 1 year

“and such pro_;ects should - be 1mplementcd accordmg to requests by local

peoplc. While a large_scalc project of Pasak dam’ is-being prepared,

many small scale projects should be implemented in the upland - areas.

- This will create demands for provision of more stablc water storages,

" which can be realized by medium and large - scale waler Tesources

projects.  This will resulls in a desirable -condition where tertiary

systems exist when  major facilities area completed.
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4 INSTITUTIONAL ARRANGE ME NT AND
SET-UP FOR PA SAK BA SIN DEV ELOPME NT

At present, there are several agencies those responsibilities: are fully - or partly
concermned water IeSOUrCes devclopmcnt ‘in the Pasak Basin area. - A master
plan for water resources uuiazatlon and dcvclc)pment has not yet: made.. In
order to set a policy’ and draw up master plan, a commitice should be appomted
and compnsed of represemtatives from  agencies concerned. Furthermore, in-
order that the watcr management of the basin is made efflcmutly, an .
institutional set-up nceds 1o be formulated.  This 1nst1lut10na1 -set- up will lake
care the managemeni of water resources for the whole basin area. It -should

be noted that the proposed organizat'ion is not a new agency.
4.1 Proposed Institutional Organization

Fig. 4.1 shows the proposed institutional orgahizatiun for Pasak River Basin

Development,  The responsibility of the organization is proposed as Tfollowing.

1) National Water  Resource Cor'hrﬁittee'_'has responsibility according to the
Prime Minister Office Appointment dated January 10, 1990. The
commitiee’ will report to the Cabinet for approval of policy concerning
development of large, medium and small scale water resources - projects.

In summary, the commitice is responsible for :

- giving guidelines to implementi.ng agencies for planning a
developmeni program of assigned projects

- check and approve an tmplementatlon plan submatted by agencms
concerned _ '

- solve urgent problems reiated to a water rcsourccs development plan
for 1mplcmenung agencies '

- set priority. for water allocation from water sources in order to copc
with  the requirement for domesllc supply, hydropowcr mduslry,-

agriculture and others.
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implementing Agencies
-RID
— |- -ARD
-LBD
ete.
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L
|

""" Adminisiration L:::::::] Proposed
— ~ —  Coordination [:: Exixling

== - = - National Water Resource* Secretariate
: ' Commitlee (NWRC) Office
1
i
} Subcommillee for
| Pasak River Basin Development *
Lo e _
oy =1
_1mp!errienlihg Agencies for : C
Large & Medium Scale - | Provincial Development Committee
Project: - RID
. -EGAT
{Planning, design & -
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Water Resources Irrigatied Agriculiural
Development Davelopment
- for small scale (after construction of
: projects Large & Madium Scale
N e ' Project
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Same orgainzation as
Fig. 4.1 of Part if

MNole: * See Annex

Fig. 4.1 Proposed Inst!;tu'tionai Set-up for Pasak River Basin .Development '
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3)

4)

4.2

supcrvnsmn of walcr qualtty control
appoint subcommitiee or working group for special ass:gnment dcems

necessary.

The Pasak Rwer Working Group was set up in 1990 as shown in annex,
This workmg group should be- upgraded 10 a sub-committee. Sub-
committee for Pasak River Basin Development should be responsible,

according to ‘the appomu_nent of NWRC, for :

set up gmdclmes to systemaucally deveiop Pasak River Basin
coordinate = with agencles conccmed for . making the dcvclopment plan

and rcport 10 NWRC

It is. proposed -that ‘the secretary of the sub commutsc shou]d be D:rector
of Secretariat Office of NWRC or represematwes in stcad of D:rector of

RID chmnai 8 as appointed _now as shown in Annex.

Furthermorc, it is proposed that workmg -groups uuder ‘the sub-
committee should ‘be ‘set up to. work coopcratwcly with other
componems rélevant 1o the Basin Devclopmcnt,‘x.e’. land mana’ge_mcnt,'
industrial development, agricultural development ~—and enviroﬁmcnw_tﬁl

conscrvation.

After policy and guidelines are set by the Com_mitiée. it is proposed that
the existing organizations and agencies such as RID shoﬁlﬁt_:l. do the
1mplemematmn work, i.e. planning and construction, For management,
the institutional set-up as proposcd in Chapter 4 of Part II. will' do the

work.

For 1rnpiernentanon of small scale prOJects and NEA pro;ects, steps and
process of projects rcqucst ';hnuld follow the emstmg procedurc sel by
National Rural Development Commmec (Kor Chor. Chor)

Proposed Guidelines for Solving Prob!ems in Water Shortage
and High Demand

Water shortage in dry scason in the area of Pasak River Basin is not avoidable. |

since the demand of water become greater and greater year by '_yéér. Among
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tho_sc"dém_ands from’ several sedtors,
and difficult: 10 control,
area.  Therefore,  the mat

the demand for agriculture is the biggest
The reason is i involves many people and ifery large
! & R 1arget to solve this kind of problem is to- increase
the efﬁcipncy of water utilization for agricultural scctor, The approach i‘s not
only saving “the amount of water 'use_d in the paddy field, but also the praper
diversification of agriculture to bé introduced. - This will  result in using less
_water 'in the ‘same sive of area, | '

Guid_clines for solving problem of waler shortage and high demand are
proposed as following,

1) Development of Water Storage Sites

~After the policy and guidelines for development of -Pasak River Basin
are made, the implementation (constri_zceion) of reservoirs or storages

- should be carried out. as -soon as possible in order to cope with the
demand- estimated. It should be noted that the “justification on whether
or not 1o build a new project(s) should not be based on c¢conomical
feasible only. Basic needs of people and social needs are also the very

important factor to be accounied.
2) Improvement - of Water Management for Agriculture

It is appércnt that water utilization for agriculture is currently .used
improperly.  Another words, the use of water for (his sector ‘is not
optimum, Long tradilion of rice cultivation with ‘the belief of abandant
water availability may be the reason of the phenomenon. Means for

water management improvement are proposed as following

(1)  Establish an efficient water aflocation and monitoring program
“for irrigation scheduling. :

(2) -~ Improve -wétcr'delivery and - distribution ‘system. Existing
irrigation canals, lateral, tertiaries and related - structures should
be maintained or upgraded inte a good and operable conditions.
These structures aré essential tools for proper allocation and

distribution of water.. For new  projects, careful criteria for

system design should be made. The system should be capable 1o

handle the amount of water required for all purposes.
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4)

5)

(3) 'Upgrada the capability - of goverhmg:m officials workiilg‘_ in: this.
field. This can be done by training, both classroom and on-the-

 job. |

(4) Improve the opcratlon and maintenance eqmpment and
communication- equnpmentlsys_lqm. These equlpmem w:ll hclp
faéilit_atc. the performance of . operation staff and system. . . .

(5) Encourage field officials to _w_drk at full capacity. - The agencies .
concerned should have a policy. in such a way that their staff are

alert and work. efficiently.
Establishment and ‘Strengtheni'ng- of Water User Organization =

In new project arcas or existing prowct arcas where watcr - user
organization ‘has not- been cstablished, 'an attempt to establish water
user orgamzanon should ‘be made. . For an existing waier user
organuatlon, effort should be provided for. strengthening  it. Waicr
user organization . has proved in many areas that its functions will

minimize water -shortage sansfactcnly.
Set Up Water Right and Emphasize on Law Enforcement

Water right should be established baséd on all purposes of water
utilization in Thailand. There are many types of water uscrs

‘Therefore, priority and - allocation method should. be: made and formuiate
a regulation or law. - The regulat:onllaw will . be a ground information
for further plann‘iﬁg of development and be: a measure o minimize the

conflict of beneficiaries. = However, the law must be enforced.

Regional Campaign for Efficient Utilization of Water

People should be informed to be “aware of water. shoriage .problem that
may occur and have negative effect to- everyone, .water is not properly

utilized. Campaign on this matier can be. done by several ways such as

(1)  Provision of informations through mass media, i.e. newspaper,

-radio, TV.and village speaker.
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(2) Esiablishment -of Dialogue/Training Program for key people
concer_néd such as politicians, policy makers, developers,
government officers, etc.

3)

Promotion of low watcr'consumplio_n crops in irrigation project

-and 10 promote fruit trees for cultivated land in the catchment
ar¢ca.
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