Table 3-10.

1 - uigh1§ Suitable
y - giitable

3~ Marg.inall'_y: _Sgiéfabllg'_-:_ .

aa.ﬁﬁrentlﬁ'NOF;Sgitablé
5-—Pérménently Uhéuitablg
Nater'ﬂodiesl :

Total

Suitabil}tz'ciass_.'_. -

| - Highly Suitable .
7 - suitable -

3 - farginally Suitable

4 - Currently Not' Suitable
5 1 permanently Unsuitable
Vater Bodies .

Tetal

Suitability ciasg

1 - Highly Suitable
1 - Suitable
1~ Marginally Suitable

&-Cu:rently'Not Suitable
5 - Permadenﬁly Unsuitabie .

Water Bodies
Total '

Riée

Soii Suita'bilit'y Classification

_Upland Corps

<. rai ha’ p4 rai - " ha %
8,310 - 1,330 2.9 0 0 0
115,000 18,400  39.4 78,310 é12,530. 26,9
44,060 7,050  15.1 138,690 22,190  47.5
56,380 8,700 18.6 47,070 © 7,530 16.1
64,880 10,380 22.2 22,560 3,610 7.7
5,250 840 1.8 5,250 840 1.8
291,880 - 46,700 100.0 291,880 46,700 100.0
Vegetables Forage & Pasture
. rai : ha - . % rai ha 7
15,060 2,410 5.2
14,880 2,380 5.1 19,000 2,410 5.2
181,620 29,060  62.2 126,190 20,190  43.2
Css.5a00 8,950 19.1 100,940 16,150  34.6
19,130, 3,060 6.6 31,060 4,970 10.6
5. 250 o I.g 13,380 2,140 4.6
291,880 46,700 100.0 3,250 840 1.8
291,880 46,700 100.0
fTree'Crops
rai . ha %
10,310 1,650 . 3.5
28,940 4,630 9.9
86,440 13,830 29.6
106,380 17,020 36.5
54,560 8,730 18,7
5,250 840 1.8
291,880 46,700 100.0
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For upland crops such as’ mungbeans, groundnuts “and’ corn as well. as
forvegetables such asi Lomatoes, ohilli and water melons, about three
“mmrters of - the Study area are suitable, while most of them are
_mmginally suitable. Major constraints are Elooding and impeded

dnﬁnage in 1owlands and moisture stress as. well as. low: fertility in

. mﬂands For f01age and pasture, about 80 percent of . the Study area are :

mﬁtable because of the introduction of ill- drainage tolerant speciea as
‘para grass ' For tree c*ops includlng fruit trees and rubber trees,' only
43percent of the Study area. are, suitable ' Magor constraints are -

flooding and impeded drainage in, 10wlands. _
i1) Irrif;at’ion Siiitébility Classificati_os

‘ The 1rrigation suitability for paddy and for upland crops has been

'classﬁied Separately In the specifications, ‘goil acidity is o '
uﬂependent from other soll limitdtions, because ‘the soil acidity :.
changes under different m01sture regimes induced by oxidation or
leaching process Accordinply, the soil acidity is expressed in
| muenthe31s, ior example, RSstd(a) Based on the classification
-Specifications (Table 3 11),Veach soll series is assorted into arable
(Chwses I to 3) or non~arab1e (Class 6) as shown in Table 3- 12

As the results, the i1ligation suitability for paddy and for upland
Crops . are shown in Figures 3 -6 and 3-7, respectivaly And the extent of

each class is.given as below:

Suitability Class L _For Rice _ For Upland Crépsl )
T a ral = ha ho rai ha Z
|- Righly Sultable . 8,320 ° 1,330 2.8 0 0 0
2 - Moderately Suitable 115,000 18,400 39.4 = 49,630 7,940 ~ 17.0 .
3 - Marginally Suitable 57,750 9,240 19.8 180,750 28,920  61.9
6 - Non-Arable 105,560 16,890 36.2 56,250 9,000 19.3
Water Bodfes . 5,250  840. 1.8 . 5,250 . 840. = 1.8
Total -~ 07 29],880° 46,700 100.0 ~ 291,880 46,700  100.0



Table 3-11.

Irrigation Suitability Classiiication Specificatiens

Bang Nara Irrlgatmn [ Brmnaga Prujuct

Land Characteristics . _ “Rice o e ) fypladQ:Crubé
Class. 1. Class 2 :.Class:3 '-:=-s.;’01g59717ﬁ-7 i
L o
soils _ : : : i oo
Textuce-Sucface (0 30cm) £SL. ta p.C . | LS to wip.0 L& to CL. .. 1 ESL ko Erxabla SL8-E6 Tpag LS ko g, i
St or CL&30em § L§<15,” SL<30cm | LSS5, SL<60em ‘c:. N - L5<30cm sq,mm“ 3
~Subsurface p.C tov.s.piC] CL‘to"ﬁ:C < set t6'¥f§,63:: SL ‘to ' SL totp.c .fsﬂ to v.g 5
Thickaess of Organie <¢Sed " <500m "<125¢Mhi l“'SZSQQIIH i'<50§m ol gljhm
layer from thé surfuce C i R )
Pepeh to compagted ' >75em " >50em - >25em -  .1‘: - r100em .?75§h'~ >50cq
lay;r N : PN LTl S Co
Warer-holding capacity Not applicable | Not-applicable | Nt applicable® i 5em .”_?ilkm *en
in L20cm doepth : - ’ L o i
Depth to pycite rich >50cm >25em -: 525cﬁ' >10Ccm- . 250em >25¢em
layer . e
ECe x 10°  (mS/fem) <4 <6 <8 <& P B <10
Exchangeable sedium <3 <4 <4 - <2 <2, <
(mc{lnﬂg)
Cation LKLhdugL Ldpdtlty >10 >5 >3 >10 >10 >3
(me/100¢) - ! :
Topography
Stope g’ <37 <57 0.95-22 “en 61
Ralief (surface) Smapth Slightly uneven ‘ Rough " Swooth ‘.Slightly' Ruugh
: L ’ o uaeven
Leveling requirement None Low’ o Mudorate : CHene o . _: Cloy- _Moderage
i : : U (terracing) SRR o
Trevs or Brush covee 'fsiiéhél Modeiats lHeavy - 7 Siiﬁhf Moderace * Reavy
{clearing requirement) . . . S
Draicage
Bepth to water-table Not “applicable’ Hot.éﬁpliiaﬁle” Not applicable '”>150cm4 >150cm >12ca
Surface (dependent on Goad Fair Poar - Good Goot-Tair Fair
slope & relief) . : .
-bub-aurface Paur. “Pogc 'réir”' tood Fair Poor
Fluoﬂingi o Eroquest Periadic ,Annual_ Hune “Hone . {Occasionad
thelaiey) |
pH 5.0 - 8.0 4,5 - 8.5 4.0-85 | s.s-80 | so-g8.5 | 45-85
_ SILEs ; R : I
.Class 6

Landb uhe

suntable Eor l:r_gatlon

holdlng capantty, suamps

acid suifatu solls ete.
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able 3~i2. Irrigation Suitability Classes of Soil Series and Association

Irrfgation Sutiability Class

sortes . - Hap Synbol ~ For Paddy Rice * 7 For_Upland Crops
Sojd eIt L o : : ; .
ises &-8and Barg or Dunes _
peach _RIGEEE O Lo oS timn it
S 6 st 6 st
Hua H10 B 6 st 3s
sacho . _ e de :
Ban Thon .. -~ Bh . & st 3 B.
- pepuession_betueen Beach Fidges”
.‘; ;talﬂ T 1 £ £ E 3 ed 3 Bd
a s o x s
fakon Thung” o I}-’._t ly 2 s5d 3 Bd
2 sd 2.d
2 8d 3 sd
1 3d-
i z'd.
. : 2 8d - 3 sd
Rangag - 3 sd{a) 3 ad(a)
7°6d 3d -
3 sd 6 'sd{a)
31 sd(a) 6 sd{a)
6 sd(a) 6 sd{a} -
6 sd{a) 6 sd{a)
Huno
cztan yai 3 sd{a) 3 sd{a)
3 sd{a) 6 Bdfa)
3 sd(a) 6 sd(a)
6 sd{a) 6 sd{a)
Thon Sal 3 ed(a) 31 sd(a)
6 sd 3 sd
3'.‘Sd,(a) 6 s.d(a)
Flood Platn, Le! S
Chon Burd =dy 2 sd- 2.4
. ) _Cb‘-‘fc 1 3 ad
Alluvial Complex - AC-- is 34
Sal Buri - L Bu 25 s
Ruso - Lo ke R 2's %8
low Tersace
“Pidng. 2 5d., 3sd
Fhok Kian - 74 id .
Tha‘Sala’ 2 sd 3 sd
Pattalung 2:8d - 3 sd
3 .pd 6 sd
. - 3 .8d . b.sd
Bangnara 2 8d - 3 sd
- i 2.5d 3 sd
_Baj/Ptlfly._' ‘ 2 sd 3 84
Ba/Tel-ly _ 2 ad 3 sd
oo ..Ul/ﬂ.& : 2. sd 3 sd
Sungal Padi . IR 3 4 5 3 sd
Sungal Kolok @ - ° - - Gk 28 3 sd
Fam Krachai . = - & T NA 6 st 3 s
Hlddle Terrace L
Kohong ' Ry 6 st s
¥2/31 - Ist : 2
Lamphy la : LL. - 6 st - ' ) 2t
Mlls & Footntl) Siopes «
Wzl Pong . - op 6 st 3
Poket - pe 6 &t b st
M-ngo LT Mg "6 st 6 st
Slope Complex - o sC 6 st "6 st
Dosed Bogs - : S
terethtvat S Rendy o 3 sd 3 sd
' Baedyyy 7 s ' 2.6 sd(a) 6 ad(a)
Husdp.w o0 : 6 nd 6 s8d
o ::“'3av_a;+z_ 5 : 6 gd 6 sd
xa S Meedyyag -
P lang . S KdSeg e o 3 oad 3 ad
wRdzagt oo R 3 sd(a) & sd(a)
Rd-ag: . i - 6 sd(a) & 5d(a)

liote 3 K : e
84 s0qt Limitatfon (acidity, organic layer, coarse-texture, shallow sofl depth etc.)
4 s tepography Hmitation (steep slope)
; drainage limftation (permenbility, shallow groundwater, {looding ctc.)
(8): acldicy Iimttation

-
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. Yabi at the

As shown in Figure 326, the sultable lands for rice with a min01

1imitation 1ies on low terrace between Mee Nem'Yekang and Mae Nam Bang

'”Nara at the western half of the Study area and%on fo“mer'tidal rlat
along Mae. Nam Bang Nara between To Daeng swampi ‘
edstern corner of the Study area.; In addiLion
light bank f Mae_Nam Bang Nara . ‘
-ri}e. In the middle;

also high_suifability fo
_non~areble because either they have infertile

undulating relief of beach ridges or they have thick organiculayer and

1mpeded drainage of depressions and swamps.‘ Finally, about 180 000 rai
or 29 000 ha, namely, 62 percent of the total Study area are suitable

for rice...T-

As regarde the 1rrigation suitability:foi upland crops, dominant

areas are merglnally sultable as sEOWn LFlgure 3 7 fotally 1230, 000
rai or 37 000 ha“ are suitable, but most of them are marginelly suitable
(class 3). ' o R

: ‘(S),7Further;3£y&ies3;_ﬁl;-r L

1) Detailed Survey

Slnce the soil distribution patterns ha been mapped.at the

Jsemi~detailed level ca general 5011 survey does not see o'be required
_lhe main additionally required field survey weuld be to dSSeSS thel

'geohydrological characteristics of the lowland soils to determine the

_water control practicesxto prevent pyrite enriched horizon from ?

'fIn addition 'physical cheracteristics'of peat

.shrinkage and subsidence also need to be further investigated when the

”fringes of swamp forests would be utilized for egriculture in future.
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For' improvement of ‘the" problem soils, several institutions
cmwerned with land resources develoPment have’ cOmmeneed their -

activities to obtain the basic dats ag fol]ows.

-nlﬂnd Classificaticn ‘Branch - (RID) has started the detailed soil dnd
Cwater! quality mOnitoring survey. in. the northeast of Mae: Nam Bang
l}for about 5. months from ‘the beginning of March 1986 The survey
Wwill be continued in- the ‘naxt: year for the- southwest of’ Mae Nem
Bang Nara., ' R , :
'?oPikulthong Center (DLD) has carried out the lime appllcation
experiment on acid soils at farmer s fields in various locations in
_the area during the 1985 rice cropping season,
~ The Second International Qoil Management Workshop entitled
"Classification, Charecterization and’ Utllization of Peat Land"
.w1ll be held dt Hadyei and Jahor “Baharu in the beginntng of April
1986.-

The: fruitful reeults from such efforts should be surely indispensable to
the’ develOpment ‘of 1rrigated agrleulture in the Study. area.

i) Sulfate Flushing :Test';'_of 'Acid.*'sulfate Soil-

In order to find out the most practicable method and water

requirement for improvement of aoid sulfate soils,. the SO flushing: test

&
is recommended - to’ cerry out ‘at:both 1aboratory and- field plot levels:

M1example of the laboretory test apparatus is shown in Appendix IV—ll
iiU—Stndyfqn:Soi1#Cfop?Relationsnip“

~Under’ the c0ndition of reliable water supply, the crop ylelds would
beincreesed owing to:the optimum,fertilizer and lime application

HWIEfore. the following studies are: recommended to be conducted: -

- Lime applicetion. _.'
- Fertilizer (N,P,K) application.
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—~ Micro-element deficiency
~ Soll-plant water relationships with spécial regard to the influence

of drainage.

These studies will be continued at the Pikulthong Center and will
be initiated at the demonstration farms to be established in the
proposed Project., Moreover, these sgtudies would be combined with trials
at farmers' fields. Through these trials and the evaluation of cost and

benefit for the farmers, guidelines for the extension services could be

formulated.
3,3.4 Water Resources
(1) Seasonal Varjation of the Bang Nara Water Level

Considerable variation in tide type can be found throughout the
southeast Asian region where the waters are subject co~oscillating tides
under the influence of both the Pacific and Indian Ocean basins. The
South China Sea has, in general, a mixed diurnal tide where semi-diurnal
tides appear as small amplitudes, while further north from the Study
area into the Gulf of Thailand the diurnal tide is amplified and an

almost pure diurnal tide is found.

Mae Nam Bang Nara is tidal running along the east coast of the Gulf
of Thailand, with a drainage area of about 1,500 sq.km with three river
mouths of Narathiwat, Taba and the Nam Baeng canal constructed in 1983,
respectively. Since there 1Is almost no river slope with Mae Nam Bang
Mara, the tidal fluctuation affects the water level of all river
channel, Figure 11~-4~10 in Appendix II shows that the fluctuation of
water level along Mae Nam Baﬁg Nara is fairly affected by ocean tide.
The fluctuation in water level of Mae Nam Bang Nara ranges from EL -0.5
m to 0.5 m acording to tidal fluctuation during the period when there is

a small rainfall from February to April,

On the other hand, during the northeast monsoon season,'there is

about 1,300 mm rainfall which is almost equal to a half of the annual
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sainfall in the Bang Nara river basin. Because of the influence of such

rainfall runoff, the water level near the river mouth ranges from EL +0

to]m.

In order to estimate the flooding condition of Mae Nam Yakang by a
non—muiform flow analysgis, the river cross-section survey was made
during the Phase 1 field wprk. Then, flow preofiles of Mae__Nam Yakang
were studied in relation to each dischargé as. shown in Figure 3-8; as a
result, it has been summarized that partiél overflow from the natural
pank with increasing discharge starting from more than 200 cu.m per sec
and the.total overflow starting from more than 400 cu.m per sec take
place.  With the flooding of Mae Nam Yake_mg mentioned above and the
run-off from other tributaries of Mae Nam Bang Nara, the low-lying land
around Mae Nam Bang Nara 1s inundated for some days. In this case, the
wvater level in the middle point of Mae Nam Bang Nara would reacl more
than EL 2.0 m, Figure 3-9 shows the maximum inundation area resulting
from five-year return peried flood in December 1984 which reappears in a
hydraulic simulation model explained in section 4.2,2, and its

inundation lasts for a week.

In ordér to observe the fluctuation of the water level at the
important points along Mae Nam Bang Nara, the water level gauges were
installed in September 1985 during the Phase I Field Work., Locatilons of
the water level gauges provided by JICA are at Narathiwat (X160), Tak
_Bai (X161) and Nam Baeng Bifurcation (X162) as shown in Figure LI-1-7 of
Appendix IT. TFigure 3-10 shows the range of water level fluctuatilon at
these three points from September 1985 to January 1986 which is arranged
in relation to spring and .riea_p tide, Among these points, the largest
amplitude of water level occurs at Tak Bai where the range Is between
LO4 m in Spr'ing tide and 0.56 m in neap tide on the average
respectively, and the'.seéond largest amplitude that occurs at Narathiwat
is in a range from 0.72 to 0,37 m, and the smallest amplitude that

occurs at Nam Baeng bifurcation is from 0.53 to 0.28 m, respectively,
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Total.lnundation'Area
144.55 kn”

- 1
MAXIMUM WATER LEVEL DURING FLOOD STAGE N DECEMEER 1984
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And, the m01e detailed water Jevel records in relation to spring
and neap tide with ilme for the duration explained above are shown in
pigure 1I- 4 12 of Appendix 11, At Tak Bail, parLicularly, the contlnuous
short hwerval cycle of the water level fluctuation is observed on the
recording paper,. although the curve in Figure II- 4-12 of Appendix 11 is
found smooth. Tt is supposed that a kind of seiche may occur under some
specific conditions which would be caused by the shape of the river

channel, the tldal fluctuation and the inflow into the river.
(7 Surfaoé_ woter”h

i) Basic Input Data.

a) Catohment.Area:

The map at the scale of 1:50,000 has been used for determining
the boundary of the related watersheds and planimetoriﬁg the
resoective areas, and the map at the qcale of T:25,000 was used
together with the above [or further clatlflcatlon for the
low—lying_areas. The topography is extremely flat in these
areas aod'the catchment boundary is dictated by the 1ayout of
drainage channels, roads and railway lines, rather than by the
natural watérshed. During significant floods, overspill can
occur from Sg. Kelantan into the Kolok basin. The total
catchment area of Mae Nam Bang Nala {s 1,401 sq.km, and Mae Nam
Yakang occuples 724 sq.km, accounting for 52 percent of the
total. The orher major tributaries and their catchment areas

are shown as follows:

Name | Catchment Area _Ratio
o (sq.km) 65
Kblong Sg. Pade 164 12
Khlong Chuap | 108 8

Chang Canal ' 89 6

(Refer to Figure TI-2~1 of Appendix TI)
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These rivers, when running through the 10w~1ying areas, have a

‘slope ranging from 1/4 000 to 1/600 and these flow length

. fthsrsthiough occupies about 90 percent of the total riverr

b)

:1ength, while, in the mountainous areas, have river slope less.

than 1/10 and the shorten flow 1sngth to thc total _ (Rsfer_to

'Figure IT-2-2 of Appendix II)

Water Level Gauging.Station'and Obsefvstion Period

There are 15 water level gauging StdtiOHS in and around the
Mae Nam Bang Nara basin, location of :which is presented in
Figure II-1-7 of Appendix IT and in Table 11-2-1 of Appendix
IX. Among these stations, two stations (X43 at Sg. Padi and
X713 at Mae Nam Yakang) have the daily water level records
covering more than 15 years. But at the X43 station, the
measurement has been stopped. (Refer to Figure_II 2-3 of

Appendix I11.)

During the period of the field survey, three sets of ‘the
automatic water level recorders (Richard Type) were installed

at the following points along Mae Nam Bang Nara'

- COﬁfiuéﬁée of.Mae Nam Bang Nafa.and ﬁas Nam Yakang
(RTD X-160) | -
- Confluence of Mae Nam Bang Nara and'Nam'Baeng
canal (RID - 162)
- Confluence of Mae Nam Bang Nara andIKhlong Pu Yu
.'(RID %~161) |

'Tﬁe'observation of those stations were started at the beginning

of September 1985, 'The data available at the Narathiwat harbor

l(HD) and the river ‘mouth of Mae Nam Kolok (RID x~100) are used
as the boundary condition for the hydraulic simulation study as
_stated in Chapter 4. The data at the other stations are

available for only several years with many interruption in

observation.
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¢)

ii)

a)

Rating Curve

The rating curve developed on the relationship between water

1evel and discharge has been prepdred for those points of X43,

X119, X121 and X45 respectively. The ratlng curve at X43 on

Khlong Sg, adi could b’ applied to estimate inflow discharge
to Mae Nam Bang Nara,:however, its catchment area is small and
ics observatidh was stopﬁed after éénstruction of a weir
immediateiy downstream under the RID Small Scale Irfigatioﬁ.
Program in 1982 Theféfore, these data could not be used for

the Study

' fhe data at X45 which 1 located on the middle reaches of Mae

Nam Sai Buri ~were applied for the analy31s of effective
rainfall for surface runoff since the river is in neighbouring
Mae Nam Yakang and a topographical condition and land use are

similar to each river basin.

In order to calculate discharge of Mae Nam Yakang which

oqcupigs_glmogp;halprf_the_total catchment area of Mae Nam
Bang Nara, thé rating curvégdeyeloped_at X73 in'codperation
with RiD staff at the end of 1985 which is compiled in Figure
II“ZQZSIOf Appendix Ii is used dn this study. Confirmation of
the procedures to prepare the rating curve at X73 has been made
from every corner) however{:anj defect has not been detected to
date. . Undér,fhses situa;ions,.it has been inevitably

understood that the runoff obgerved at X73 are reliable.
Floqd_Runéff Analysis

Methodology

The Nakayasu's method to make synthetic unit hydrograbh could
be éppliéd for analﬁzing flood runoff by using ouly topographic

characters when no data are available. "The parameters of a

unit hydrograph are given as follows:
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Qmax = A*Ro/(3.6 * (0.3T1 + T0;3))

The ascending curve of a unit hydrogréph

0 <t < Ty R Qa_ _ (.t :')2-“
~Qmax T

The descending curve of it

1> W03 _ oy stt - T/ Tous
Qmax . Qmax
0.3 s 14 L o 52 Qd | g 5(t = Ty ¥ 0.5 Tg 3)/1.5 Ty
Qmax : Qmax: _ .
0. 32 » Qo 5t =T 15 T 3)/2.0 T 3
' Qmas Qmas ) - : : R
Where
Qmax : maximum discharge of a unit hydrograph (cu.m/sec)

Qa, Qd : discharge when a unit hydrograph ascends or

déscends (cu.m/sec)

A : catchment area (sq.km)
Ro : unit rainfall
T : time from the beginning of run-off (o

maximum diécharge
TO 3 : time From maximum discharge to'0.3 times the
' maximum discharge

Nakayasu defines & unit hydrograph as'mentioned above and Tl’

To.3
follows:

are expressed as a functilon of the basin characteristics as

where
orgr 1ég¥timei(hr)

Ly maximum stream length from outlet to divide (km)
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1n the case of L %15 km
i

fn the case of L > 15 km

tg: 0.4 + 0.058L

The relation of the basin form and To.3

tgi0.21L00

S 0,25
10.3 = 0.47(A.F?
he time of peak discharge

T, = tg + 0,8tr

where - N
tr: duration of a unit rainfall

These relations are found in the actual discharge materials.

Qd

Omax

0.3% Qmax

' - t
T]'__“‘L‘TO-S-*‘P-——-——-*“ 1.5 To. 3. ..!

N\

/

e
o

_“
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b)

c)

Effective Rainfall for Surface Runoff

The effective rainfall has been analyzeq_by using the data at
X45 station which 1s located at the middle“réach of Mae Nam
Sai Buri covefing the catchment area of 1,555 sq.km and the
similar cenditions of vegetations and topograﬁhy to those of

Mae Nam Yakang.

The five discharge data were selected to specify two items,
{1) direct runoff including surface runoff and interflow; and
(2) base runoff. In general, the component of the base runoff
in flood is negligibly small compared with surface runoff
amount. The constant amoﬁnt of the base runoff could be used
for this analysis. (Refer to Figure II-2-4 and -5 of Appendix
11)

The rate between the amount of rainfall and it of direct

runoff is obtained by the following procedures:

- Runoff coefficient of about 10 percent is observed when
the amount of rainfall is smaller, and 80 percent when

heavy.

- Runoff coefficient of about 25 percént is applied when
the amount of cumulative rainfall is less than 80 mm.
When cumulative rainfall is dver 80 mm, runoff
coefficient of 100 percent is uéed, because the soll in
the catchment area would be fully saturated under this

condition.

Runoff Analysis by using Heavy Rainfall with Five-Year

"Return Period

The catchmeht_areas of_Mae Nam Bang Nara and the Néﬁ:Baeng
canal are diﬁided by'ﬁine (9) and two (2) sub-areas by its

tributaries., And the catchment area and its river length are

shown in Table I7-2-2 of Appendix II.
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Mae Nam Bang Nara Basin -

1. Yakang riv@r basin”(A+B)-

Khlong To Che  (C+D) -
-Chang'canalk(E)r=_“-’j.

Khlong Chuap (F)

khlong Al Rong (G) -

Khlong Sg. Padi (H)

‘Khleng Pu Yu and Khlong to Daeng (J+K)
Khlong Pu Cho Ya Mu {LAN+R)

- - -

RC=T - - T N = R ] L O
- -

gther remaining area

Nam Baeng Canal Basin

1. Nam Baeng canal sub-area-1 (M)

2.,  Nam Baeng canal sub-area-2 (0)

Note: The alphabet symbols in the parentheses correspond
_to ‘each catchment sub-area which is shown in the
map of the catchment area. (refer to Table II-2-2
-of Appendix TI.)

According to the actually observed hydrograph at Mae Nam Sai Buri,
the time lag of 20 hours between the peak rainfall pint and the
peak discharge point i1s observed during the flood season. The
over-topping discharge at Mae Nam Yakang is recognized during the
flooding period by the field survéy, The river course of Mae Nam
Yakang is divided into two parts, (1) the upstream section from the
highest point of the basin to X73 and (2) the downstream part from

X73 to the conference with Mae Nam Bang Nara,

- Upstream section (L=44 km):

The time lag of 3 hr is caleulated by the Nakavasu equation.

- Downstream gection (L=12 km):
Runoff dischiarge is overtopping during the flooding period,
and the discharge is running over the plain area or through

many streams in the plain area. The time lag is calculated by
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the Manning formula. Hydraulic radius of R=1.0, hydraulic
gradient of I=1/4000 and roughness coefficient of n=0,045 are
employed. Mean velocity of flood is 0.35 cu.m per sec and the
necessary time (Tg2) from the overtopping point to Mae Nam

Bang Nara is calculated at about 10 hr.

- Total time lag:
Tgl + Tg?2 = 13 hry

For the other tributaries of Mae Nam Bang Nara, those are also

computed by using the Nakayasu equation.

To estimate flood discharge of the objective rivers, the actual
observed 6-day consecutive rainfall at the Narathiwat station which
occurred on the 20th to 25th day of December 1984 being equivalent
to the amount of the estimated rainfall with S-year return period,
has been employed. According to the result of the flood discharge
analysis, the peak discharge of 1,257 cu.m per sec with 80 hx time
lag has been calculated at Mae Nam Yakang. The specific runoff
discharge of the above is 1.74 cu.m per sec per sq.km. The peak
discharge of Khlong Pu Yu and Khlong To Daeng is 958 cu.m per sec
and its specific discharge is 3.29 cu.m per sec per sq.km., (Refer
to Figures II-2-8 and -10 of Appendix II.) The peak discharge of
the other tributaries of Mae Nam Bang Nara at the flooding period

is summarized in Figure II-2-9 of Appendix'II.

During the flood period, beth of the.Khlong Pu Yu and Khlong To
Daeng have over—-topping discharge towards the Mae Nam Bang Nara
basin, however, during the non-flood period the both are separately

flowing to the river basing of Mae Mam Kolok.
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d)

The total amount of flood discharge of Mae Nam Yakang, Khlong Pu
Yy aﬁd\io Daeng, and the other tributaries are computed at 395, 159
and 327 MCM, respectively, and that of the Mae Nam Bang Nara basin
jg calculated at 881 MCM. This amount of Nam Baeng canal is 41
McM. Therefore, the total amount of flood discharge into the Bang

Nara water storage during this flood period is 922 MCM,

The total amount of surface runoff of 1,143 MCM and 1,658 MCM {rom
the Mae Nam Bang Nara basin and Nam Baeng drainage canal basin are
calculated by using probable 5-day consecutive rainfall with return

period of 10 and 50 years, respectively as shown in Table 3-13.
Flood Runoff in 1985

The most heavy amount of rainfall of 196.7 mm was observed at the
Narathiwat station during the period of seven days from 10th day to
16th of December 1985. According to the probable analysis of 7-day

consecutive rainfall at the Narathiwat station, the probable

- rainfall of 346,7 mm with the return period of two years is

presented by the Iwal method. Therefore, it is supposed that the

amount of rainfall in December 1985 would occur in every year.

The hourly rainfall data observed at the Lingae school station
during the same period is used in order to estimate the peak
discharge of Mae Nam Yakang, because such daily rainfall
distribution is similar to those of other stations and the hourly
rainfall data is available only ét this station, During this
period, phe ;otal amount of rainfall of 111,5 mm 1s recorded at

this station.

Runoff coefficient of 50 percent would be applied up to the total
amount of accumulated rainfall of 80 mm and 100 percent more than
80 mm, since it 1is supposed that soil moisture in 1985 is smaller

than that of other years because of the smaller amount of rainfall
in 1985,
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Table 3-13.  ESTIMATED FLOOD DISCHARGE

- (unit: MCM)
: - Flood Discharge

No. River (1) (2) {3)

Mae Nam Bang Nara Basin . ' '
1 Mae Nam Yakang {A+B) 394,58 . 488.92 709,30
2 Khlong To Che {C+D) 52.32 64,83 94.05
3 Chang Canal’ (E) 48,51  60.10 87.19
4 Khlong Chuap - (F) 58186 - 72.93 105,81
5 Khlong Ai Rong (G) 8.72 10.80 15.68
6 Khlong Sg. Padi (H) 89.38 110.75 160.67
7 Khleng Pu Cho Ya Mu {L+N+R) 41.97 52.00- 75.44
3 Surrounded Area (1+P) 28.34 35.12 50.94
9 Khlong Pu YutTo Daeng (J+K) 158.60 196.51 285.09
Sub-total ' 881.28 1,091.96 1,584.17

Nam Baeng Canal Basin ‘

10 ) 23.98 29,71 43,11
11 (0) 16.90 20.93 30,37
Sub-total - 40,88 50,64 73.48
Total 922.16 1,142.60 1,657.65

Notes: (1) Flood discharge "(1)" is calculated by using the actual 5-day
consecutive rainfall from 20 to 24, December, 1984, that
is equivalent to the amount of probable rainfall omce in five

years,

(2) Flood discharge "(2)" is calculated by using 5-day
consecutive rainfall with 10-year return period.

(3) Flood discharge "“{3)" is calculated by using 5~day
consecutive rainfall with 50-year return period.
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According to the results of the runoff analysis, the coefficients

in the Nakayasu method have been obtained as follows:
Time lag (Tg) = 35f2 hr
(Refer to Figure IT1-2-13 of Appendix II.)
on the other hand, the necessary running time of runoff in Mae Nam

Yakang from X73 to the conference of Mae Nam Bang Nara is

calculated as follows:

The peak discharge of this period 100 cu.m/sec
Wwater depth at the station X73 bob m
Average river width 20 m

Mean velocity 100/ (4.4 x 20) = '_1.1 m/sec
Length of river course ' 31,500 m

Necessary running time (Tg2)
Tg2 = 31,500/(1.1 x 3,600) = 8.0 hr

Consequently, the total time lag is calculated at 43.2 hr
(35.2+8,0=43,2),

The discharge of other tributaries is also computed by the Nakayasu
method with the hourly rainfall observed at the Bukit rainfall
station, The estimated discharge of Mae Nam Yakang, the other
tributaries of Mae Nam Bang Wara and the Nam Baeng canal are 94,2
MCM, 104 MCM and 12 MCM, respectively., The total discharge 1s at
210 MCM., The accumulated discharge curve is shown in Figure

I1-2-15 of Appendix II. (Refer to Figures II-2-12, -13 and -14 of
Appendix IT,)
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111) Low Flow- Analysis
a) Sugawara's Tank Model and Input Data

In general, the low flow is more greatly affected by percolation,
evapotranspiration and seepage. It is, however, rather difficuls
to grasp these amounts. There are many kinds of the method to
estimate low flow, however, the Tank Model methed by Dr. Sugawara
is most applicable for this Study. (Refer to the Figure I[I-2-16 of

Appendix II.)

The hydrological input data to estimate the long-term low flow
dischafge are long-term daily rainfall, mean daily discharge and
mean daily evapotranspiration. The Mae Nam Yakang basin is the
objective area to establish the Tank Model because the basin has
the above observed data. The areal rainfall obtained by the
Thiessen methdd are used as daily rainfall data. The mean daily
evapotranspiration in eachmonth observed at the X45 statilon is
employed for the representative value of each month in this basin.
The related data at the Narathiwat station have not been used
because of many blanks in records. The rate of 30 percent to the

mean daily evapotranspiration is applied for the rainy day.
b) Determination of Tank Model Dimension

The hydrological data for two years on 1983 and 1984 have been used
to determine the Tank Model dimension. Those observed runoff at
X73 have been examined.with a view to discussing the areal rainfall
~and fuanf coefficient. With a careful evaluation of the Rangae
rainfall which could be considered rather low in most years as
compared with the nearby ones, the daily runoff during two years of
1983 and 1984, when the Rangae rainfall could be believed reliable,
have been selected for the subsequent examination. The daily
discharge data during the period of 1975 to 1982 are not used for
this purpose, because the data in 1982 is lacking and the annual

amount of rainfall is smaller than the mean annual rainfall.
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¢)

The three conditions to determine each Model factor have been taken

up:

{. The depletion curve of discharge should well coinclde with the
observed one;

9. In the low flow, the calculated flow regimes should coincide
with the observed flow regimes; and,

3. The correlation coefficient between actual value and

.calculated one sgshould be nore than 0.8.

Areal Runoff
Year Rainfall Observed Runoff Coefficient
{mm) {million cu.m)
1983 2,585 640.5 0.74
1684 ' 3,007 ' 815.2 0.82

The runoff coefficient in these two years when deemed rather wet
would be exceptionally high. There would be the actual areal
rainfall more than the calculated, and there would be something in
the X73 basin which can not be grasped with the present observation
network. The results of this analysis are shown in Figure 1I-2-17

of Appendix TI.
Long~Term Low Flow Data

The Mae Nam Bang Nara basin is roughly divided inte two parts, (1)
the Mae Nam Yakang basin (catchment area of 724 sq.km) and (2) the
Mae Nam Bang Wara basin (677 sq.km).

At Mae Nam Yakang, the daily water level observation at 5:00, 9:00,
12:00, 15:00 and 18:00 in a day is carrying out at the X73 station
sinte 1975, ‘and in 1985 the rating curve has been established based
on the actual measurement of discharge and water level during the
period of 8 July.1985 to 18 December 1985. By using the rating
Curve, the daily discharge data at X73 are obtained. (Refer to
Flgure 11-2-25 of Appendix 11.)
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The analysis period is 31 years from 1955 to 1985. The discharge
from 1975 to 1985 actually observed at the X73 station has been
applied to estimate the total discharge of the Mae Nam Yakang basin
because the catchment area of 336 sq.km at the point of ‘the X73

station occuples 46 percent of the. total catchment area of the Mae

Nam Yakang basin,

Comparing with both rainfalls_betweén'NérathiWat and Lingae School,
the rainfall patterns would be similar and the amounts of rainfall
would be.nearly equal, The former station is located at the
downstream area of Mae Nam Yakang and the other at the upstream
area. Theféfofe,'the total éﬁount:of ﬁischagge from Mae Nam Yakang

is estimated by using the catchment area rate of 2.15.

To estimate the discahrge of the Mae Nam Bang Nara basin,

evapotranspiration has been specially considered from the lowest
tank when the upper tank is empty, because almost all tributéries
of the basin may be dried up at least during the months of March

and April.

Table 3-14 shows the mean discharge of the both basins. Monthly
mean discharge for 31 years is shown in Table 3-15. The probable
drought discharges from February to October in terms of MCM

and the probable drought discharge of the Mae Nam Yakang basin in

terms of cu,m per sec are presented in Table 3-16.
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Table 316 Probable Discharge during February to October

River Basiﬁ_'- "7 Return Period ' Dischargé
o ' (years) (MCM)
Mae Nem Yakang 5 317.3
- 10 o 275.2
Mae Nam Bang Nara 5 . 125.2
| - 10 o 93.9

. Probable DProughty Discharge
(Mae Nam Yakang)

“ Return Period Discharge
(years) : : (cu.m/s)
2 6.9
5 - 5.3
10 : - 4.8
20  hh

© 50 4,2

- (3) Groundwater
(a) ﬁydrogeology

_ Thé Study area can be divided into four groundﬁéter provincew
granltic aquifer, colluvial aquifer, Chao Phraya aquifer and
beach~sand aquifer. (Refer to Figure II-3-3 of Appendix TI, ) The

: deep groundwater of Chao Phraya and colluvial aquifers are hoth
constltuting confined groundwater which can be takeﬂ by tube well,
while shallow groundwater refers to unconfined groundwate1 which
can be taken by hand- dug well The water level of Chao Phraya

" aquifer ;s_approx1mate;thL +0.2 to 1.0 m. |
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Wguifer -

Granite cannot constitute .an_aquifer in its fresh zone, but
gkores primarlly deep gloundwater in its weathered. zone, faults and
the 1ike: Granite is hardly distributed within the Study area, but
since tne colluvial aquifer is not a good aquifer, there. ate cases
h\whlch water is taken from the weathered zone of the granite

layer dlstributed beneath eolluvLum.
colluvial Agquifex

Shallow groundwater, the water level of which is between BL -1
to-B_m is dlstrlbuted This groundwater is considered to be the
rah1uater tored in cracks, ete, Accordingly, many of the- shallow

waU£ whlch use thls aqulfer often dry up during the dry season.

Deep groundwater exhiblts groundwater tables along the
gr&ﬁent of topographical configuratlon and is stored as the
confined groundwater, This layer is not a good aquifer since it
contains a lot of tlay, out groundwater 1s mainly stored in sand,

gravel and laterite.

Ghao Phraya Aquifer

Shaliow grounduater'elightly varies aocording to the
nucnnopographlcal conditions. In: other words, at minor heights
which are probably the old beach ridgee, the quantity and quality
of water are_ sufficient to be utili4ed for personal wells of the
vLUage, but 1n the old swamps and old lagoons, the water quality
is hﬁerior and the ouantity of water avallable is also meager.
The watex 1eve1 of the former is around EL +1 to 1.5 m, while that
of the latter is low at around EL O to +1 m, which seem to be
mainly attributable to the differences in soil guality and
vegeuuion. Ihie groundwater seems to be recharged by rain water

““1y,as can be seen from the low EC values,
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Seasonal change of the shallow groundwater level would have

two distinet characteristics:

* "Swamp and 0ld Swamp" has the water level of less than 1 m

below ground surface without seasonal change.

%* "Flood Plain" maintains at 1 to 2 m beidw'grduﬁd'sﬁrface in

July 1985 and then gets higher following the rainfall pattern.

The aquifer of deep groundwater is the gsand and gravel layers
distributed deeper than 20 - 30 m below ground surface. The
distribution of both layers is totally undefinable compriéing'an
interfingering relationship. The layers occasionally"intércalate
thin layers 6f clay in some parts, and the quantity 6f water stored
also varies. Nevertheless, this is the best aquifer in tﬁe Study
area and stores confined groundwater that indicates the water level
in the range of EL +0.5 to +1.0 m. Being confined, this
groundwater is considered to be almost immobile and jﬁdged as not
beeing replenished either. The groundwater of this aquifer in the

coastal zone is subject to intrusion of saline water.

Beach-sand Aquifer

This aquifer consists of beach-sand over the Chao Phraya
aquifer in the coastal zone and 1s distributed approximately less
than 20 m from the ground surface. The geology of this aqﬁifer
consgists of fine to coarsé’grain sand, and because of its loose
layer, it cemstitutes a good aquifer. The'groﬁndwaﬁer stored is
unconfined, and the water level has'beeh.observéd at 0.2 to 0.9 m
below the grotnd surface during the highest period. Seasonal range
at each well varies from 0,7 to 2.0 m in connection.with the

rainfall amount,

Although this groundwater is drawn as freshwater from the
hand-dug wells of each village, salinization is recognized in wells
at a depth of EL -2,5 m and deeper, thus suggesting the groundwater

to be 1n two'tiered structure.
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(b) Quan_tity of Groqndwater
1) Colluvi;'«;‘_l‘A.qui'f_e-r.
Shallow Grou.ndwat’_e_z
As mentioned before, many of the existing wells become dry during

the dry season. Shallow groundwater is, therefore, not considered as

the object of groundwater development,

Deep Groundwater
Deep LYOUNGWALEL

By comparison to the Chao Phraya aquifer, the volume of throughflow
to this aquifer is generally small, There are instances, therefore,
vhere existing wells in this area are unable to obtain groundwater in
this aquifer and have to be drilled further downward as far as the
granite distributed underneath ir. The potential yleld of existing

wells is roughly ranging between 20 and 50 litre per min per well.
(1) Chao Phraya Aquifer

Shallow Groundwatrer

Since this aquifer mainly consists of clay except in the old beach
ridges, it is unlikely to be the object of substantial groundwater
development, as in the case of the colluvial aquifer. As a hypothetical
case, the eritical yield of BS-4 well was estimated to be around 1.8

ct.m per day.
Deep Groundwatex

The: largest groundwater storage in the Study area 1is anticipated to
be the deep groundwater of this aquifer. Hardly and throughflow exists

because it 18 the confined groundwater, and recharging {s presumed to

commence only after drawing water from wells. The potential throughflow
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in such an event is difficult to predict, but a rough estimate may be
obtained by the following formula based on the penetration ratio of

rainfall into the ground obtained from the hydrdlogidél'baiandé in Mae

Nam Sai Buri.

Q = P.A.Pr
where ' _
Q: Groundwater throughflow
P: Precipitation (2,500 win/yx)
Pr: Penetration ratio (5%)
A: Area of Basin (1,400 kmz)

Thus

Q = 1.75 % 108/m3/yr

The yield per one deep well differs for the sand layer and gravel
layer but is considered to range between'llo and 300'1itre per min or on

average roughly 170 based on the conditions of existing wells.
But, this deep groundwater is used as drinking water at'#ery few
places or totally unused at many places because of its high iron

contents of 10 ppm or more.

Beach-sand Aquifer

The groundwater throughflow to this aquifer is considered to be the
direct replenishmént_of'rainfall in view of the shallow groundwater, the
topographical conditions of the area and the geology of the aquifer

being composed of sand good permeabllity,
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It is difficult to predict the throughflow as the hydraulic
constants have mot been obtained yet, but if the penetration ratio is
assumed - to be 10 percent,-‘it can be -approximated accordiung to the

aforementioned.formula:
Q = P.A.Pr = 2,500 mm/yr x 110 fm? x 10% = 2.75 x 107m°/yr

The ﬁotential'yield pex wéll'is, according to thé data on existing
sells, in the range of 75.7 - 399.9 litre per min, so that 100 litre per
min or so can probably be expected.. However, intrusion of saline water
is ohserved and frésh'groundwater is anticipated to be found to the
depth of about 4°m from‘thg water table., Since the drawdown of well is
considered to be more than 5 m, a special method would be necessary to

obtain fresh water only.
(4) Water Quality
1) Genetral

The water quality of Mae Nam Bang Nara and its tributaries in the
Study area have been studied by RID, NEB and DOF as follows:

- Bang Hara River & Existing Project Area, Warathiwat Governor's
. Office, NEB in September 1983,

- Bang-Nara.& Bacho Project Area, Narathiwat Office, Chemistry
Laboratory, RID since 1983,

- Muno Project Area, Land Classification Branch, RID since April

1085, C |

~ Hydro~Biophysicochemical Survey in Eang Nara River, DOF, 1984.

Following the review of these existing data, the water quality Survey
vas started ‘in order to investigate (l) seawater intrusion in Mae Nam
Bang Nara by tidal effect and (2) origin and distribution of acidic
water, in such manner that since the water quality fluctuates widely by
time owilng to the'climata, tidal effect and cropping activities, the

vater quality would be monitored regularly,
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For the analysis of seawater intrusion in Mae Nam Bang Nara by
tidal effect, EC and pH as well as flow rate and water temperature were
measured by depth at one meter intgrval-from.the_bpttom'at the center of
‘river flow. These measurements were contliued until the end of March

1986 at l5-day interval in order to check the fluctuation by tidal

effect.

For chemical analysis, water samples were collected at- about 50 cp
deep from the water surface at 17 points of Mae Nam'Bang'Nara and itsg
tributaries including existing drainage canals. . The m@nthly'water
sémplings were continued until the end of March 1986;uThe:water samples
were sent to P5U for chemical anélysis. The location of water sampling
is shown in Figure 3-11, ‘and the results of water quality analysis are

given in VIII-1-6 of Appendix YIII.

Meanwhile, the water quality monitoring, that is, water
temperature, EC, pH and DO measurements were carried out by the staff of
Narathiwat Jrrigation Office using a Water Quality Checker., The
location of water quality'monitoring is shown in VIII-1-1 of Appendix

ITI.
2) Water Quality of Mae Nam Bang Nara and Its Tributaries

Water quality of Mae Nam Bang Nara and other surface water has been
severely deterlorated by seawater intrusion near the rivermouths and by
acidic water inflow from the To Daeng and Kap Daeng swémps and their
peripheries. For utilization of the river water to irrigate the farm
lands, the seawater intrusion and the acidic water inflow are two main
problems; therefore, both were further studied based on the results of
monitoring in addition to the previous studies by RID, NEB and DOF.
Table 3-17 ié the outline of watér‘quality_of Mae Nam Bang Nara and 1ts
tributaries, and the summary of water quality analysis 1is given in Table

3-18.
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Irrigat_idn.t&éfer quality standards for local and improved paddy

garieties as well as for. upland crops are proposed as shown below:

Irrigation Water Quality.Standard

Item ' Paddy Upland Crops ' Japanese Standardf-/
Local - Improved : : :

o 5.0 - 7.5 5.5 - 7.5  variable 6.0 - 7.5

cob, ppm - <6 <6 N. A. <6

55, ppm <100 <100 N.A. <100

D0, ppm >3 >5 N.A, >5

T-N, ppm <1 - <l N.A. <1

EC, mS/em <1.0 - 0.3 ‘variable <0.,3

As, ppm €0.05 <0.05 <0,05 <0.05

Zn, ppm - .. <O.5' o <00 <0.5 <0.5 |

Cu, ppm <0.02 <0.02 <(.02 _ <0.02

i/ For paddy

As shown in the above table, some local rice varieties can tolerate

saline or acidic condition,
3}  Seawater Intrusion

The limit of seawater intrusion by t:ida_l effect was checked by
water quallty survey and is indicaf:ed as Figure 3-12. The results
clearly agreed with the change in natural vegetation along Mae Nam Bang
Nara, Namely, the mangroves associated vegetations (RhizoBhora sSPp.)

and ¥ipa palms (Nipa fruticans), which grow undey brackish water

environment, can be found many from the rivermouth at the Narathiwat
side up to Ban Ba Ngo Pa Sae Pu Tae and found few up to Ban Baﬁg Po.

From the rivermouth at the Tak Bai side, thés«;e vegetations can be found
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3-17. Summary of Water Quality .

high salinity'ne%r rivermouths, high écldity in midstream portion.

¢lear good quality; low saliaity, low acldicy.

high salintty near rivermouth, high acldity near conjﬁnétion with Rh. To Daeng.

low salinity, high acldity {n downstream near Pileng.Ptuject Area.

generally lovw salinicy, high acldity with brown color.

generai}y tow salinity except for vicinity of conjunction to the Bang Wara River,
high acidity. :

generally low salloley, low acidity.

low salinity; generally low acidity.

Jow sallnfty, high acfdity but small discharge.

low salinity, high acidity.

low salinity, high acidity with brown color.

genarally low sallnity, high acidicy with brown color.

#h-

h.

Bh.

Kh.

Kh.

Kh.

LUN

Kh,

¥h.

Sungal Padl Group

Phru Kap Daeng Group:
Yabi Group

To Che Group

Cheap Group

Ku Bae Ya Hae Group 1
To Lang Group

Bang Toel Group H

¥hok Phai Group - H

¥h.

Sungai Padi/Kh, Ptleng/Kh. Nam Baeng, Kh. AlL Reng and drainége'caﬁals in

Pileng Project.

Kh,
Kh,

Kh.
and

Kh,
Kh.
Kh.
¥h.

Kh.

thu Kap Daeng and Nam Baeng Canal.
Yabi and Kh. Sa P{ Yo.

To Che/Kh. Lu Bo Mauang Kre, Kh. Ba Kheng, Kh. Ku Ra Po, Xh. Hae Lamphu
Kh. Na Ko.

Chuap/khl Ha Ru Bo.and %h. Thong Chang Yai.

Ku Bae Ya Hae and Kh. fu Cho Ya Mu.

To Lang and Kh. Bang Son.

Bang Teef and Sm;ii Streams from To Daeng Swamp.

Khek Phai, Kh. Khok Tt and Kh. Krathom.
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many up to Ban Bang Khon Thong andrféw up to Ban Yu Yo. Between these
villages in the upper streém,;varibus_kinds'of trees such as

‘Malaleuca leucadendron form dense swamp forests along the river.

Figufé 3-13 shows the spatiél distributioh of water saiinipy-
expressed in micro S/cm in August 1985 and March 1986, Accofding to the
water quality survey as is ekpiained in VIII-1-2 of Appéndi#'ViII » the
seawater intrusion is more severe at the Tak Bail si&e than Narathiwat
side. This may assoclate with the tidal current of the Gulf of
Thailand, and alsc, the seawater intrusion is greatly dependent upon the

condition of rivermouth, that {s, sand bar formatiom.

The vertical distributions of water salinity at [ive points in Mae
Mam Bang Nara are schematically shown in Figure 3-12 and detailed in
VIII-1-3 of Appendix VIII). The water salinity profiles show a typical
wedge shape, i.e; non-mixed type because of very slow flow rate in the

river,

The monthly changes in EC values of the Bang Nara water are
indicated in Figure 3-15 and detailed in VIII-1-5 of Appendix VITI., The
wide seasonal fluctuations of water'salinity are observed, namely, the
water salinity substantially increases in the dry season from March to
May. Occasionally, the seawater intrudes to the upper stream, for
example, the seawater came up near the Pileng project due to the storm
of tropical depression on 4 March 1986. As the result, the EC values
showed the maximum value at all the points and many fresh-water fishes

died and floated on the water surface near the Pileng No.7 check gate,
4)  Acidic Water Inflow
Two;mgin.bfigins of agidic_water have been recognized:
- Oféé;ic aéids from swamp forests,

~ Inorganiec acid sulfate floodwater from the leachate of acid sullate

solls.
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Figure 3-15,

Monthly Fluctuations of EC and pit of"_l}_gng Nara River Water
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Figure 3-16 Shows the spatial. djfference in water acidity CXpresses
in pH values m/ (for details, refer to VIII-1- 4 of Appendix VIIT). The

monthly changes in pH values are shown in Figure 3-17.

#/ : In this Study, the acldic water is defined as the water

showing pH values less than 5.0.

The major. contrlbutors of acidic water Ilow1ng into Mae Nam Bang
Nara would be -coricluded as Figure 3-13, includlng Khlong Sapi Yo, ¥h
Yabi, Kh Pu Cho Ya Mu, Kh Ku Bae Ya Hae, Kh Ai Rong, Kh Pileng, Kh Nam
Baeng, Kh Bang Toel, Kh To Lang and Kh Bang Son. In addition,.Khlong Ku
Ra Po, Kh Na Ko, Kh To Che, Kh Chuap as well as the drainge canals in
the Pileng project should be continuously checked to examine their
possibilities to be acidic water source of the Bang Nara water storage,
. Furthermore,—Khloﬁg'Phru Kap Daeng flowing into the Nam Baeng Canal
commnonly shows high acidity. Meanwhile; Khloﬁg Khok Phai which flows
into the Kolok River system has severe acidity, therefore,'some measures

to neutralize the acidity would be required for irrigation use.

As showﬁ in Figures 3-16 and 3-18, ‘the acidic water is malnly
coming from the fringe of swamp forests where the existing projects are
undergoing. In general, the small streams ffom the swamp.fofests show
‘dark brown color and less acidity. Passing through the'fringe of the
swamp forest where acid sulfate soils cover, the streams collect the
drain water containing sulfate and the acidity of water Increases
rapidly. The acidic water ffom the To Daeng and Kap Daeng swamps is
transparent and colored dark.brown due to the natural ektraction'of
lignin and tannin into the water from accumulated peats in swamp forest.
The water shows acidic reaction because of organic acids formed by
decomposition of organic materials under unaerobic condition. As shown
ih?Figure 3-17, the pH values fluctuate within relatively narrow range

from 4.5 to 5.0 throughout the year.
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The floodwatér.frdm aétual acid sulfate soils contains sulfate
having been leached out by rain or floods; Usually, such water is
transparent and colorless, The pH valueg{ fluctuate sea’sonélly. iﬁ'wi'de
range from 3.0 to 6.0, The pH values Reep relatively high during the
ary geason and fall sharply with the start of rainy season from July iIn
general and continue at low level, Disolution of sulfate iqhich is
formed in the soils‘during the dry season contribdtes to the drop of pH
yalues. Compariﬁg with the acidic water origihated by organic acilds,
the acldity of water of acild sulfate origin is wmore severe. In some

cages, it declines below 3.0.

To prevent the formation of sulfate from pyrite in potential acid
gulfate soils, the groundwater table should be carefully controlled,
namely, the water level should be maintained shallower than the

pyrite—enriched horizon throughout the year.
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'Fi'gure 3-17, Monthly Fluctuation of pH of Acidic Water
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Figure 3-18. Water Acidity of Bang Nara River

and Its Tributaries.
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3.3.5, Conditions of Goastline and Estuaries
(1) "Cbést.:lins' Hor;’ihoiogy'

The Thaj PEHlnSU]B East Coast genera]ly forms 4 beach under the
aggravatlng c0nd1L10ns causad by the littoral transport due to wave
action during ‘tha northeast monsoon from Deéember to next March
The Gul{ of Thalland {s quite shallow with an average depth of less
than. 20 m 30 km Tfxom the coastline and of only 80 m in the center of
the Gulf therefore,‘the seashore is mostly composed of flat sandy
beach Wlth many tran31t10nsl sand bars and splits near the river
nouths. More partlcularly, the Study areas's coast trom Khao
Tanyohﬁ.to the entrance of Mae Nam Kolok makes up a long crescent-

shaped sandy beach.

The coastal alignment at the entrance of Mae Nam Bang Rara at
Narathiwat is at an approximate bearing of 125°, with almost no
variation of its coastline shape ss is seen in two topoéfaphical
maps at a scale:ofVI:SO,COO in 1969 and ata scale of li2S,OOO in
1982 being likely in relation to the rocky coast at Khao Tanyong.
thile the coaspal'tdpégfaphy.ﬁear the entrance of Nam Baeng canal
had not changed'in cbmpéfisbn with the above mentioned two
tosograshicél'maps, the entrance of Mae Nam Kolok with the coastal
allgnment it a bearing of 125° is being on a receding condltlons to
the northwest of the Kelantan river delta in Malaysia. GRBDS
Yeports chat with a coastline recession of some 300 to 500 wm over
the pericd of l§é9't0'1974; thé'entrance of Mae Nam Kolok which'
forms the border of Thsilahd and Haiaysia has moved in a
southeastarn direction with current eﬁctoaching of the Kelantan
river delta and extending up of the Thai coast. The northeast
ROMs00N generétes the most significant conditiouns to ocean waves
across tﬁe'Sosth'China Sea and the Gulf of Thailand providing direct
vave at;ack'uﬁcn the coastline of the Study area with considerable
litroral dritt”of san& up the soast tovards Thailand from the
Kelantan rlver which would supply a major source of such sedlment to

the above mentloned morphological system.
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The tidal range at the entfanée of Mae Ném Bang Nara and Xolok
is generally less than one meter. Under this condition, it ié not
expected that the tidal currents are signifiéént”in this nearéhoré
ocean area. Although the sediment loads Eranspérted by béth_the
rivers during majo: Eloodiﬁg in December are appreciable, much of
theée sediments would tend to deposit beyond the sand bar at the '

river entrance and to transport by wave Induced currents.

The whole system as summarized above have generated the marked
changes at the river mouths, and then, the deposition patteruns of
littoral drift sand due to shoaling and choking of the outlets to
the sea in the form of a bar at the entrance have aggravated the

flooding over the lower reaches of Mae Nam Bang Nara and Kolok.
(2) Wave Climarte

In order to carry out the study of river mouths, it is,_as the
first step, required to evaluate the ocean wave conditidns
prevailing in the Study area which are used to determine the
longshore sediment transport rates.énd the ocean wave heights for
river mouth improvement arrangements including training/breakwater

work and for navigatiomal requirements of suction dredger.

GRBDS compiles the data of long-term ocean wave visual heights
derived from 26,395 ship observations in the South-China Sea thrdugh
the period of 1949 to 1982, Summarized data are compiled in Table
IT-4-1 of Appendix II, It is observed from this table that the
strong prevalence of waves during the northeast monsoon (Dec. to
Mar.) from the 60° and 90° directions with approx. 12 and.9 percent
respectively of all observatious uﬁder those conditions, while the
more widespread and méderately strong wave presence from 180° to
2705 du;ing the southwest monsoon {Jun, to Sept.) aﬁd'wave
generated in all directions during the transiﬁion pefiods with
greaterdoccugrence_at 60° and 90° are seen. It 1is noted that the
waves during the southwest monsoon are ot the lower height than
those'generatéd with the northeast mousodn and have little relevance

to the nearshore conditions at both river mouths,
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(3) Longshore Sedimeht'Transporf

It is important for the river entrance study to estimate the
quantitiés of sediment transported in both directions along the
coast on a seasonal and anpual basis. It is understood that the
nearshore zone is subject to onshore—0ffshore and albngshore
transport under the conditions of various wave-induced and tidal

cyrrents.

ComputatiOn'of the longshore sediment transport at Kolok is
seen in the GRBDS's report on River Mouth and Near Coastal Study
(March 1985), with the following summary:

LONGSHORE SEDIMENT TRANSPORT AT XOLOK

(unit: cu.m)
Bearing of :

Ocean Wave (°N) Bec. to Mar. Jun. to Sept. Transition
0 - 4,500 - 1,400 - 7,300

30 T+ 4,610 - + 4,300

. - 70,240 - - 12,850

60 + 870,670 + 1,860 + 260,930

90 + 646,630 4+ 4,100 + 241,540

330 - - 37,4990 - 14,840
Total (1) + 1,600,170 - 32,930 + 471,780
Total (2) {(+ 2,187,730} (- 148,620)

¥otes: (1) + .... Northwest transpgort
~ .... Southeast transport

(2) Dec. to Mar. ..... Northeast monsoon
Jun. to Sept., .... Southwest monsocon
Transition ....... Apr, to May and Oct. to Nov.

The above table shows (1) the predominance of transport to the
northwest being 15 times greater than the southeast, and (2) the
significant effect of the northeast monscor on the transport rate
with 77 percent to the ,northwest during this period. It is also

identified that the deepwater wave angles of N 60 and 90°E which
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are the two most predominant wave diréctigns generaping‘attagk to
the beach account for 99.6 percent of:all to the noxrthwest. It ig,
therefore, considered that any proposed river, eatyance work would be
requ1red to adequately by- pass large quantity of sand to the
northwest taklng 1nto=account the magnitude of the sediment_
.transport rate és'well as_the highly mobile nature of the coastal

zZone.
(4) River Mouth Improvement

As fér'as the proposed Pfoject is concerned, the improvement of
river mouths ét:Narathiwat and Taba_would have the immediate
objective to achieve a stable river entrance location and opening
with the minimization of head loss across the sand bar to reduce
water levels upstream thus reducing flooding during the northeast
mansoon season when the éignificant river discharges are brought for
extended period. In addition, the above would introduce another
benefit for the improvement of navigétion so that fishing boats

could cross the river bar in most weather conditions.

"~ To achieve this objective, the following two alternatives could

be conceived:
i) Maintenance Dredging

The large surf zone sediment transport rates as mentioned
previously indicates the nécessity'df providing a
channeled and protected flow passage through the near
coast zone where the shoaling would be severe. The
movement of large sediment, however, precludes the use of
a dredged channel only, since this would f£ix wvery rapidly

and need extensive and repetitive maintenance dredging.

It has been revealed by HD that a cutter suction dredger

-currently employed for maintenance dredglng at Narathiwat



ii)

channel would not be.operated against the ocean waves

higher than one meter, and this means that such dredger

‘could not stand during the northeast monsoon in connection

with the seasonal record of frequency of ocean waves by

height as is'explainéd préviously.

Construction of a Training Wall or Breakwater System

‘This would allow for littoral sand to by-pass the work

without causing shoaling at the mouth of entrance channel

and protect the entrance to provide adequate wave

conditions in the entrance for navigation purpose.

() Entrance of Mae Nam Kolok

i)

General Situations

Historical changes in the Kolok river mouth reveal the

- very dynamic nature of the coast, as mentioned in para

(1). The presenﬁ—iustability at the Kolak mouth affects
the deﬁarcation of the international border which is
presently_defined as not necessarily the center line but
the deepest point for navigation. At certain times,
access to the ocean for fishing boats is impeded due to
the sand bar and wave conditions at the river mouth, so
that a stable and navigable channel is required to provide

a regular access to the fishing grounds.

Constyuction of a channel to the ocean to avoid the sand
bar would also enable a more rapid discharge of the Kolok

flood water. River mouth improvements would provide

significant flood relief for'the Ko Sathon (Thailand) and

Simpangan (Malaysia) areas in the Kolok upstream. Because
water levels in Mae Nam Bang Nara would be reduced, it
helps drainage of the area south of the lower Bang Nara

river basin,
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i1)

Effect of the Sand Bar on Water Levels

Water level recordex at_Taba”and Pépgkalan Kuﬁ@n in

Malaysia side whiéh_are'locétéd insidéﬁthé tivef eéstuary
does nét express thg_hydraulid-ﬁéad;loss qcrdgs tﬁe fiver
entrance sand bar, ln'additién, there is no way of
knowing_the sea level during the periods-ot high_ohtflow
during the month of December. In GREDS, the physicai
model tests wgre~carried out to determine the effects of
exigtingrriver entrance;-in particular the head loss
associated\with.the shoéis forming a bar at the ehtrance,
on the water levels within Mae Nam Kolok,  In_the
model, Mae Nam Kolok Qas set to flow at discharges of 500
to'2,000'cu.m per'sec'over'the bar at. tide levels of EL +

0.5 and + 1.0 m. Test results are summarized below:

Head Loss (m)
Water Level (EL-m) - . to Ocean from
River =~ Pengkalan River - Pengkalan

Ocean Level Discharge Entrance Kubor = . Entrance = Kubor

(EL-~m)
+ 0.50

+ 1.00

(cu.m per pec)

500 0.76

: + 0.87 0.26
1,000 +1.10
+
+

1,31 ~ 0.60
1.68 0,91
2.16 1.25

<37
.81
.18
.66

1,500 1.41
2,000 1.75

+ + o+
O O

1.26 -
o4 0.35
1.86 ~ 0.55
2.16 0.85

500 -
1,000 41,35
1,500 + 1,55
2,000 + 1.85.

.26
L4
.86
.16

+ + + +
OO O

The river wouth would change considerably during the

" course of flood; however, the above would give a good

‘indication of the magnitude of head loss across the bar.

~ “More patticularly, approximately 70 to 75 percent of the

“‘total loss at the ocean level of + 0.5 m and 65 to 80

percent at + 1.0 m are directly attributable to the

entrance bar and shoals. On the other hand, only 20 to

‘35 percent is associated with the friction loss due to the
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rivar 1ength back to Pengkalan Kubor. A greatet scope 1is,
therefore, available for reduotion in flood water levels

,over the lower reaches of Mae Nam Kolok by avoidlng the

shoallng at the entrance. The head loss across the river
mouth bar has been increa81ngly important 1f viver

1mprovement works are carried out to increase the peak

' ndlscharges.

GRBDS's Breakwater Arrangement

CRBDS indicateé that' in line with the river entrance
hydraulic model study, significant improvements in the
Kolok river mouth could be achieved by the constructlon of
breakwaters on both 51des of the entrance g1v1ng rise to
better nav1gatlonal condltlons and an entrance relatively
free of shoallng, and some reduction in flood levels over
the lower reaches of Mae Nam Kolok. The hreakwater
arrangement 12 whlch best met the above 1equ1rements
con51sts of a palr of breakwaters with the outer one
extendlng to the open sea with bed contour of EL-3.5 m and
taking a more sweeoing curvature towards the northwest as
shown in Figure II-4-1 of Appendix II. The target

dimension of navigation channel is given at 200 m wide

entrance and invertrlevel of EL-3.0 m.

The:model'demonstrates that the entrance could be
ekpécted to maintain shoal free during the period of
medlum river flows to occur annually during the
monsoon season, and at other times lesser shoals
would encroach a little closer to the entrance with a
need of some minor dredging. This indicates that the
river entrance with the proposed facilities should
remain euﬁeﬁantially clearer of shoals than the

existing one,
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The measurement of velocity and head losses for river
flpa opéfatidns at ocean level of EL+0.5 m shbws the

following figures:

Head Loss (m) from Dcean

. . to Pengkalan Kubor = - Velocity (m/s)

Discharge Existing  W.Breakwater- Average .= Peak
(cu.m per sec)

500 0.37 0.00 0.90 = 1.12

1,000 0.81 0.50 1.61 2,12

1,500 1.18 0.90 2.17 2.57

2,000 1.66 L.54 2,40 2.57

For the purpose of prelimlnary layout of the
breakwate1 and 1ta cogt estimate, two dlStlnCt
de51gn arrangements of the breakwater were
considered, viz, (1) to be constructed entllely from
quarry stone and riprap materials and (2) w1thrthe
externai layer made from concrata'armour anits
(tfibats). The cost estimates indicate that tha
initial cost of both typés of breakwaters is similar

and has an order of B420 million.

To this end, GRBDS explains that construction of the
Sreakwaters at the mouth of Mae Nam Kolok is
recommended for inclusion in the basin development
plan with the particular concern with the border
stabilization and demarcation between Thaiiand and
Malaysia. It tontinues that this joint prbject would
be implemented By RID, Thailand and DID, Malaysia

- with cost sharing between both countries, It can be
consldered however, ‘that there would be 3 number of
1nst5tutiona1 1ega1 and management dssues to be

4uolved before {dentification on the prospect of this

joint prOJect implementation
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(6) Entrance of the Nam '. Baeng Channel

Drainage of the flood water di'reetly from the Bang Nara flood
plains to the :Guif to  Thailand via new outlet channels would be
considered effective taking into account the advantage to reduce
friction losses due to the shortening of the drainage passagé length,
Hé‘qeﬁef, in ac.(i(f).r_dance with the experience 1In operation of éxisting Nam
Raeng Regulator ,l./, _i_t_would‘bé quite difficult to maintain an entrance

of the drainage channel to the ocean.

1/ ... Reference Iis made to Figures TI-4-2 and -3 of Appendix II.

The Nam Baeng channel from_ Mae Nam Bang Nara tc; the ocean with a
tail tidal regulator about 400 m upstream from its channel-end was open
sometime during the high flood seaséns, but was soon blocked from the
ocean side by a sand bar brought cross the opening to a lével of approx.
EL42.0 m 3/_ Durihg-the 1984 flood, the sand bar was opened by digging
a narrow diteh and then adding the flowing water for flushing sand. The
vater level behind the barr_peaked at EL+2.1 m. As mentioned perviously,
approx. 2.5 .r}\illicn_ cu.m of the 16:1gé!10re sediment moves along the coast
and most of it are generated during the northeas.t monsoon period, When
the tidal gate is closed, the tidal movement between the gate to ocean

is too small in amount to flush the sand bar; therefore, it is

considered that any outlet directly to the ocean would silt up rapidly.

EL"‘3-8 m
45 m

2/ ... Channel bottom

i

it

Bottom width
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Some explanatory notes on the entrance of the Nam. Baeng Channel

during the 1984/1985 northeast monsoon are giveh below!

=~
H

s - . ’
~ Regulator Gate

_ 424m

Profile of the Nam Baeng Channel -

~Original-Topography :

‘Sand Bar -~ . |
during non-flood

Nam Baeng Channel

+3.00
_Ocean +2.0
R R 2.0
. TR A £ 0N
WL +0. 317 '
L 031 e bt

-

T _iiﬁgl, 0
SLLNL -0.23

- T
100 200 300
*/ Narathiwat, April 1984

i
4030m

Status of the Channel Outlet: Nov, 1984 to Jun. 1985

(Judgﬁd from the RID water level records, imﬁediately
dowmstream of Nam Baeng Regulator)

“‘Water Lewvel

Status Period during the Period
{EL-m, RID Datum)
Opened 1 Hov. to 12 Dec. 1984 - 0.54 vo + 0.33
Closed 13 to 22 Dec. 1984 -.0,44 to + 0,60
Opened 23 Dec. 1984 to 17 Jan. 1985 - 0.66 to + 1.38
~ 0.76 to + 0.66

Closed

In order to make.aﬁy_outlet open, much of

to be artificially moved from the east side of

18 Jan. to End-Jun, 1985

the sand would have

the outlet to its

west side, Following fhis, the Bang Nara water contribution ta the

ebb discharge should be'ngeded to keep the outlet opén to an extent

that the volume'of_dfift sand frénsported to the outlet during the

flood tide,is almost equilibrated with the sand flushed by the water

to be relea

sed from Mae Nam Bang Nara.
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(7) Entrance of Mae Nam-Bang Nara at Narathiwat

1)

General Situations

The Narathiwat port and channel are under the'jurisdiction
of the Harbour Department {HD) and serve the fishing -
veséeis.- "South Thailand Regional Planﬁing Study (STRPS)"
in 1975 explains. that the quantity of cargo including
rubber and domestic goods passing through Narathiwat was
small due to the shallow water at the entrance bar and the
exposed anchorage position used by large vessels when
leading ffom lightérs. At present, there is virtually no
record.of the cargo handling at.Narathiwat. It has been
explained that some cargo handled at Narathiwat previously
has been diverted to the Pattani port, and only the
private fishing activities are taking place to lesser

extent.

HD carvied out the capital dredging for Narathiwat channel
during May . te Avgust in 1979 with a target dimension such
as length-of 2 km, width of 40 m and depth of 2 m below
LLW to accommodate the 300 GT vessel. -To date, the
following maintenance dredgings were carried out by KD

with no charge on port users.

Year __Dredging Period Volume Length Remark

_ {cu.m) (km)
1979 May to Aug. (93 days) 97,763 - Capital
1980 Jun. to Aug, (93 davs) 189,524 0.9 Maintenance
1981 Jul. to Oct, (74 days) 164,575 2.6 - do -~
1982 - - -
1583 Auvg. to Sep. (56 daysg) 162,780 0.7 -~ do -
1984  N.A. : : 248,220 0.8 -~ do ~
1985 210,000 2.0 HD programme

The target location of maintenance-dredging at Narathiwat
cﬁannel is explained in Figure II-4-4 of Appendix II. The

maintenance dredging is being done by a cutter suction
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ii)

dredger, 1981 éommissioning manufactured in Thailand wich
14 dinch discharge pipe and 250 cu.m per hour of average
dredging capacity. Disposal site is situated offshore

about 300 m northwest of the river mouth,

STRPS's Recommendation (1975)

Pattani is an important export port for rubber and also
has a significant domestic cargo trade.  This port will be
affected by any development at-Songkhla, and a scheme at
Narathiwat which will divert some cargo from Pattani has
been proposed. There would be the possibility of-
improving the Narathiwat port, because there are
underexploited fish resources off the coast and current
fishing techniques are limited by the constraints of the
port. There would be. other benefits in promoting
development in this region which is éurfently suffering
from political unrest. To this end, STRPS recommends
three projects at Narathiwat port including training

works, fisheries and port development.

In the Pre-Feasibility Study for Port Develgpment of
Harathiwat conducted by ENEX of New Zealand, two proposals
were made., The first one is that river training works
should be constructed in order te maintain a depth of 3 m
to allow fishing and coastal vessels and lighters to enter
the port. This scheme may cost about 25 to 30 million
Baht at 1974 price {(about 50 million Baht at 1985 price),
being subject to confirmation by a feasibility study.

This scheme would not overcome the problem met in

‘ lighteriﬁg cargo to the ocean-going carriers anchored

offshore, since heavy swell during the northeast monsoon

period currently limjts the lightering operations to nine

months, and even after the construction of river training

wdrk,.this problem would impede the growth of foreign
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exPotfs from this' port. Lt was, therefore, suggested by

ENEX that an artificial'island:be constructed. in order to

‘allow vessels to anchor in the sheltered water so that the

lighterage could proceed throughout the year, The cost of

this island was estimated to be also about 25 to 30
million Baht at 1974 ptice, but again this would require

confirmation by a feasibility study.

It has been estimated using very simple assumptions that
the rate of return on the training works aleone wbuld be
eight percent, but the benefits from the development of
fishing industry have not been quantified although these
wo@ld be one of the main justifications for the scheme.
There wo@ld also be a number of other social aund economic
behéfits from a development scheme in this area. It is
recommended that a feasibility study be initiated
including that aimed at establishing a suitable site for a
fishing and cargo wharf, and once traffic has built up
suffiéiently following the construction of training works,
the construction of such a wharf should be considered. It
is not recommendable that the artificial island is
constructed until the long-term erport prospects of the

avea are .much clearer.

In spite of the above mentioned affirmative
recomnendation, nothing has been done for development ot

the Narathiwat port by the Thai Government to date.
Recent Study by JICA

JICA has carried out the feasibility study of the Dredging
Plant Development Project in Thailand covering 43 ports
and channels under the jurisdiction of HD to formulate a
long-term dredging plan for such channels up to the year

2000 and a- development plan for the dredging fleet



including maintenance’ and repair facilities. Narathiwat
port and channel are included in the sfddy as one :of ’
fishing ports. The study was initiated .in the beginning
- of June-1985 and a draft Final Report was submitted in
March 1986, |

The study made a review of the target dimension for
Narathiwat channel with the following basic data of

fishing boats:
- Number of the £fishing vessels by size:
Classified vessel size (GT) 1-3 -3-6 . 6-10 10-20 Toral

100150 40 10 - 300

- ‘Number of the entry ot the fishing vessels by size

per day:

Classified vessel size (GT) 1-3 3-6 6-10 10-20 Total
Nov. to Feb. (120 days) 26 i9 4 1 50
Mar. to Qct. (245 days) 42 31 6 | 80

The study mentions that the target depth and width are
both suitable for existing fishing boats; while large.
boats are sometimes forced to wait for high tides,
however, the walting times are not long. - The study alse

estimates the annual dredging veolume at 100,000 cu.m,

The report indicates that there are many channels where
littoral drift prevails in the Feninsular East Coast, . and
the effects of iittoral drift are most pronounéed at the
fcﬁannels of Lungsnan, Tha Sala, Natab, Sakorm, Nong Jik
and Narathiwat where the chaunel shoaling rates are so
severe that- it is necessary to . remove a great volume by
continuous maintenance dredging.  In this study, the

countermeasures to provide.a simple solution in order to
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ninimize the annual wmaintenance volume to be dredged at
the channel entrance are discussed at the éités of
Lungsyan and Marvathivat. The propesed countermeasures at
Nafatﬂiwat'wﬁichiére based upon tEntatiQe ideas'éﬁért from

the HD's'dEVElbpment plén are outlined below:

° ° 'Judging from theé predominant direction of 1ictoral .
drift, two péfanel'jettiés with different length are
pfopOéed. The east jetty should be'longer than the
Wést one, and the ehtrance of these jetties should be
directed towards the lowei-side from the littoral
‘drift. On the other hand, the combination of a
breakwater and a groin is also suitable. In both
cases, the jetties and breakwater should extend to an
area which is deeper than the depth of breaking.

The top élevation of jetties should be more than EL+3
m-at the end and reduce to EL+2Z m towards the land.
The opening width should be narrow as possible iu the
range of 150 to 200 m, but permit the vessels to make
safe entry. The type of structure would be quarry
stone or riprap materials to maintain a calm area
protected by the reflection of incident waves. The
tentative layouts are shown in Figures TI1-4-5 of

Appendix II.

The initial comstruction costs would be B25 million
for breakwater_ahd groin or K32 million excluding
dredging for training jetties. It is anticipated
that occasional dredging at intervals of several
years might be necessary to maintain the channels
after the initial conétruction. To this end, the
report suggests that detailed examination should be

conducted in future studies.
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3.3.6.

Existing Flooding Condition

In the Study axea, there are two kinds of inundation, i.e,

one 1s the ponding by the rising Water level of Mae Nam Bang

_ Nara and other is the flooding water from Mae Nam deang and

from the mountaineous erea.' Aecordlng to’ the field Anterview

survey, above mentioned 1nundation would be delineated in Figure

$3-19 (refer to para, VII -1 of Appendix VII) bor these two

types of 1nundation, definite difference is duration of
1nundation and velocity of flooding water._ Inundation by
ponding due to the rising water level ‘of Mae Nam- Bang Nara
continues more than one week. Inundation with about 1 m water
depth by the latter flooding water contlnues for only 3 to 4
days, however, its inundatlon has comparatlvely high water
veloc1ty so that small and medlum animals are sometimes damaged
and owners of the liveetocks shift them to the highland before

the coming flood. In general,various damages to the paddy

“cultivation, farmers' properties, public facilities and so forth

occur by the above mentloned floodings, however, the statistical
data about flood damages were not yet prepared in the Study

area. .
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3.4, Land Use and Apriculture
3.4.1, Land Use

(1) General

The Study area has-teiatively long'history as settlement area, A
comparison df the newest agfial photographs taken in Hafch_lQB& with
those in March and April 1975 shows very little, changes in land use
pattern; This indicates that land use has already been stabilized to a

high degree in the major part of the Study area.

Paddy cultivation is practised on almost all the land of the low
terraces, some of:the basins, the fleood plain and most of the lower and
middle parts of the undulating plain of the middle terraces excluding
swamp areas. One of the major pervennial crops is rubber which is
concentrated in undulating.to moderately steep areas mainly 1n Amphoe
Rangae followed by Amphoe Muang Narathiwat. Coconut is also a major
perennial crop in the Stuay_area, and it is concentrated mainly in

Amphee Muang Narathiwat and Tak Bai along the coast.

Some other crops such as soybeans, tobacco and sugarcane are also
cultivated but only to a minor extent. Mixed orchards are generally
localized within the dwelling areas. 1In all areas there are scattered
trees, Forest areas, or what is left as forest, cover most of the wet
areas, and alsc the swamp areas are distributed mainly in the western

and southern part of the.Study area.
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The presentrlaﬁd ugse in the Study area 1s outlined below:

_ , ‘ _ha . ral. 4
Total: Study Area | 46,700, - 292,000  100.0
Paddy field outside Forest Reserve 11,030, 69,000 ©23.6

~ do - inside Forest Reserve 1,400 8,800 3.0

Sub;total | 12,430 77,800 26.6

Rubber | 8,320 52,000 17.8
Coconut 4,380 27,400 9.4

Orchard 1,180 7,400 2.5

Forest Reserve 12,400 77,500 26.6

Others 9,400 58,800  20.1

Changwat Narathiwat Office has explainéd that in the Study area,
{1) any wildlife propagatioﬁ site and archaelogical and historical and
cultural treasure have not been.recognized to date, and (2) at present,
there is mo wildlife conservation site, but a study area(300 rai) for
the wildlife inside the Forest Reserve "Kok Mai Rua", while the

non-hunting area is in the Forest Reserve "Laem Nam Bang Nara I and ITI".

{2} Methodology

The land use survey has been done through the interpretation of
black and white aerial photographs with a scale of 1:15,000 taken in
March 1984 and also those in March and April 1975. The survey has been

followed by a field check in close cooperation with RID counterparts.
The land use classification for the preparation of the land use map

is based on the result mentioned in the GRBDS Report, in due

consideration of the DLD's classification criteria,

(3) Land Use Classification

The land use pattern is largely divided into five classes, namely

(a) Urban Land; b) Agricultural Land; (c) Forest Land; (d) Water Body;
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and (e) Miscellaneous Land. And respective classes are re-divided as is

mentioned in V-1 of Appendix V., 1In preparing the land use map with a

scale of 1:50,000 for the Study area, the following criteria has been

applied from the viewpoint of the practical use in due consideration of

the above-mentioned GRBDS,

Legend Zone Acreage Percent
: (ha)
1) Urban Land (U) 480 1.0
Dwellings with home orchards
and mixed horticultural crops
2) Agricultural Land (A) 32,140 68.8
Paddy (R) 12,430
Coconuts (Cn) 3,970
Rubber (Ru) 6,550
Rubber and Coconuts (Ru+Cn) 1,845
Coconuts and Rubber (Cn+Ru) 1,190
Rubber, Coconuts and Tree
(Ru, Cn+Tr) 345
Coconuts, Rubber and Tree :
{Cn, RutTr) 900
Rubber and Tree (Ru+Tr) 2,550
Coconuts and Tree (Cn+Tr) 180
Field Crops (Fc) 720
Orchards {(Orc) 980
Grass (Grass) 480
3) Forest Land (F) 12,710 27.2
Tree (Tr)
Swamp Forest (Sf)
4) Water Body (W) 1,030 2,2
5) Miscellaneous (M) 340 0.8
Shrub (Sh) 85
Non~Utilizing Land (Non) 155
Others (0) 100
Total 46,700 100.0

Note : Actually measured utilizing the land use map.
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Respective land use classes are briefly explained as below:

(a) Dwellings with home orchards and mixed horticultural crops
~-Urban Land (U)--

This is an inseparable integrated unit, the typilcal land use
pattern of the area., The unit, situated in relatively higher areas
and on localized low knols which are scattered throughout the Study
area, 1s generally densely structured. Mixed orchards comprise

various kind of fruit trees, tree crops and others.

(b) Agricultural Land (A)

This is mainly rainfed paddy area which generally left bare during
the dry season, and rubber and coconuts fields. Rotation of paddy
with other crops, i.e, tobacco, soybeans and vegetables i1s
practised only to a minor extent in areas near the homesteads and

near available water sources,

(c) Forest Land (F)

The forest of the Study area comprises evergreen and the second

successlon dry diptercarp which covers the poor soils.

(d) Water body (W)

The body is mainly river, reservoir areas.

(e) Miscellaneous Land (M)

This unit comprises the areas not used for cultivation due to flash
floods or prolonged deep flooding which damages the crops., The
unit includes open forest, low shrub, small ponds, barelands and
swamps. The main area is extended along both sides of Mae Nam Bang

Nara.
After a field check as well as a photo-interpretation utilizing,

preparation of the land use maps has been carried out. Figure 3-20 is

the land use map.
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Figure 3-20 PRESENT LAND USE MAP

Zone Acreape Percent
(ha)
1) Urban Land (U) 480 1.0

Dwellings with home orchards
and mixed lLorticultural crops

_ 2) Agricultural Land (A) 32,140 68.8
. : raddy (R) 12,430 '
é}cﬂ - Coconuts {Cn) 3,970
Rubher (Ru) 6,550
Rubber and Coconuts (RutCn) 1,845
Coconuts and Rubber {(Cnt+Ru) 1,190
Iubber, Coconuts and Trec
. ) {Ru, Cni4Tr) 345
& ok Coconuts, Rubber and Tree
Guif of Thatlond (Cr, Ru#Tr) 900
fu-ga cn ' Rubber and Tree (Ru+Tr) 2,550
: Coconuts and Tree (CniTr) 180
Fileld Crops (Fe) . 720
Orchards (Ouc) 980
Girass (Grass} 480
3) Forest Land (F) 12,710 27.2
Tree {Tr)

Swamp Forest {SI)

&) Water Body (W) 1,030 2.2
5} Miscellaneous (M) 140 0.8
Shrub {5h) 85
Non-Utilizing Land (Non) 155
Others (0) . 100

. Total 46,700 100.0
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3.4,2. Anoual Qrdps
(1) Paddy

Péd&y.fieldsicbmprise about’ 27 per cent of the'tofal land in the
Study area.. Fhose which are not planLed usually have a flooding or soil
fertility problem, or would be due to’ personal reasons. The“average
area of paddyicropped fieldsyln the wet season is abouti8,450 ha. " Crops
areplantedfftdm September to Qetober, and harvested from February to

March. The:presént crbpping pattérn is illustrated in Figure 3—21;

Average main*season paddy yields are 2 ton per ha in areas for
nmmml cultivation and 1.5 ton per ha in arsas for poor drainage
situation. ;Total prodgction 1g estimated at 12,130 ton in- 1984,_but
prmhmtibﬁ'ﬁoﬁid:bé reduﬁed subétaﬁtiaily'by'flood in wefter than normal
years. The:mediuﬁ sizé of paddy farms is 1.8 ha. Almost 90 percent of
paddy farméfs'own the land they cultivate and 60 percent of farmers rely
painly on péddy for their income, and 40 percent grow rubber and coconut

beaides paddy.

In the main season, about 70 percent of the crop is native
photosensitive varieties including Saali and:Kaao, and 30 per cent
varieties like Néhng Pfaya I32 which are promoted by DOA. At "the end of
the main season,'only small -aveas ave transplanted with improved
non-photosensitive ricé like RD 7, with irrigation from pumped river

water.

In the Stﬁdy area ‘almost all of paddy crops are transplanted
excluding patp of Amphoe Yingo. Tillef~usiﬁg land preparation takes
place in more than half of fields, largely displacing buffaloes and
cattle for this purpose. Generally, farmers do not use fertilizer at an
adequate rate due to higher cost relative to the value of paddy. Qeeds

and rats as well as flooding are major problems in the Study area.
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Paddy Field

Figure 3-21 Present Cropping Pattern ‘in the Study Area
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gummary of the current paddy cultivation practices is mentioned as

pelow:

Lanmg_p_aration : More than ha]f of land praparation is done w1th
tillers, and ‘the' remaining with a simple wooden plough and a rake drawn

by a buffalo or by a pair of cattle. Nmmally, ploughing and harrowing

Are n
operatlon there is an interval of 3 to 10 ‘days, depending on the

ececssary before the land is ready for transplanting Between each
availabillty ‘of water and on the renewed growth of grasses and weeds.

Farmers who have work animals are compelled to hire them. " Land
preparamon is nornnlly ‘done durlng the morning hours only. In the
af ternoon grass has to be collected For the wark anlmals. Hany farmers
complained about . the difficulty of flnding grass. Not only it is scare'
but the pla(.es where grass could be cuL are often far ~away from their
homestead, so grass collectlng takes at least 2 hours everyday during
the land preparatlon per:{od Although land preparation with anima]
drawn 1mplements is mos t common, there are farmers who make use of the

servlces offered by contractors to ‘nave their land prepared.

Varieties : The varieties of paddy which are planted by .the
farmers during the main séason are indigeous varieties with a growing
period varying 4 to 7 months including a nursery period ranging 40 to 50
days, Nahng Praya 132 and Pinkaro 56 are seen as improved ones bes:Ldes
indigenou;, varieties. Acgording to the information obtained from the
Patthalung Rice Experiment Station as well as lJOA, Bankhen, flood
resistant varieties Khao Puang, Leb Men Nhang III, Pin Gaw 56, Nahng
I’raya 132, etc. of which Nahng Praya 132 1is useful for the southern
Thailand, ' ' '

ertilizing Normally no fertill?er iz applied to the nursery of
the main season .paddy 1f available organic manure 1s applied. * For the
field, DOAE, Narathiwat ‘recommends an application of 15 kg" per ha of NPK
compound mixture (16:20:0) available at a price of %350 per bag of 50
ke,
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'Trauspianting': Pulling,hbendling and transpianting of“seedlings

are generally done by women if possible assisted by thelr children.
Only when time is short, wmen assist In pulling the seedlings._'Men

normally transport the bundled Seedlings from the nursery to the field,

Control of pests and diseases. MosL reported are attacks by Tats,

red leaf disease, stem borers,_etc. Pests diseases are normally
reported to the Tambol extension workels. Un[ortunately, DOAR 1s not in
p051tion to take adequate control measures due meinly to lack of funds,
The farmers are qu1te willing to take control measures by themselves.
Lack of money to buy agro- ohemlcals and apparatuses, however, 1im1ts the
measures taken to those that are common among Muban people such as

beating rats to death.

_Hareesting . The main season paddy is harvested w1th a small
cutting.tool After cutting the stalks,'the bundled panicles are
transported to the homestead to be stored in the liouse or in a storage
shed. When needed the panicles are threshed by trampling with their

feet by women.
(2) Field Crops

The main field crops grown in the Study area are mungbeans,
groundnut, sweet corn, water melon, long beans and various types of

vegetsbles,

The field crops are mainly sown in May to June, and harvested in
July and August, HMost are sown without fertilizer, and weed control is
praotloed in less than half of the area. The level of insect control is
mlnimal These are seldom 1rrigated Reeidual moisture from the rice
crop plus April and May rain is usually more than enough Tor the crop
requirements duling the flrst half of the growing season, buL in the

second half of its season moisture stress may occur.
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Mungbeans ale grown om a limited scale in the Study drea, e
espeCially in’ Arnphoe Tak Bai and . Rangaei._ The Thai variety Uthong 1, -
selectEd by local cultivators,_mature 1in 65 days. Under local L
conditionﬁ‘ r_athetip_oor .‘ qu_elz‘ityu seed is available at ¥ 14 per kg. Little
fertilizer 1is applied and pest control is poor. ' '

Groundnut is’ mainly grown as an 1nt9rc10p in new rubber plantinge.
Three varieties of groundnut are available These are Lampang, Sukothai
36 and Tainan 9 Seed is available via local merchants, but seed
quality is not good due part:ly to early shelllng. Rust and stem rot are

the majox. diseaees in the ‘Study area.

Sweet corn 1s also grown on a limited scale The wain, varietles _
grown are Mexico hybrid, aud CLIHMYT The crop is usually c;old as fresh
cobs, but it iu possible to produce baby corn by harvesting the corn

early. Crop residues are useful for cattle feed.
(3) ‘Vegetables

The total acreage under vegetables in the Study area fluctuates
year by year and occupies only a relatively small part of the total
cultivated land Practically, .some vegetables are grown in backyards
and kltchen gardens, and thoee are too small to be included in the
offictal statistics on acreage. On the other hand, there are
fluctuations in the area under cultivation between the different years
in particular Tambol due to various reasons such as the effect of
weather includlng flood and drought, profitability of vegetable
cultivatiou, etc._ _ This 1s very c_lear from the field survey.

Vegetable production in the Study area is 1arge1y divided into two,
namely (a) production of- vegetables for home consumption and (b)
commercial vegetab]e production. In case of home consumption,

production in excéss of fami]y use is sold in the local market,
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Commercial vegetable growing is undertaken by a. few farm families on g
relatively small scale and the farms’ average 0.1 to 0. 3 ha. As seen {n
the above, farms are small. because vegetables lequire inten31ve Cale
Almost all of commercial vegetables in the Study area are for local

market, but some is exported to Malaysia.

A numbet of vééétabies'ékceééing 25:typés_are'cultivafed.in'the
Study area. The samerfarms may'éfow several types.of vegetables at auy
-one time. ft is quite common for farmers to'thaﬁgé the typés ﬁhat are
grown in the different months of the year, but there 18 no systematic
rotation. Generally, vegetables thaf,are'cﬁltiﬁated-depéﬁ&_on the
farmer's own preference and on such factors as the expected market
price, type of soil, weather conditions, availabillty of inputs, etc,
With favourable climatic conditions, there is contlnuous crOpping
throughout the year but sudden changes in the weather sometimes result
in crop losses and a shortage of fresh vegetables in the éénsuming

areas.

Since the above-said commercial plantation farms are small, the
preparation of the'végetablé plots is manually carried out but some
farmers hire four-wheel tractors for this ﬁﬁrpoée. The Vggetable crops
are grotn on beds of about 1 m wide and 20 < 30 em high. The leﬁgth of
the bed varies according to the élope and shape of the land but

generally averagés about one chain,

Most of seeds and planting materlals are generally derived from the
farmer's prev1ous Crop. But sometimes farmers buy imported seeds
because certain hybrid seeds such as K—K hybrid seed of cabbage are not
prdduced 1dcally; Both organic manure and chemical_fertilizers are
usé&,'éépeéiaily organic manure in the Study area. The rate of
'applicatibﬁ isihigher'WHeh compared witﬁ those of other crops., Common

organic manure in use 1ls dust, chicken dung, animal manure, etc.
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pests and diseases are prevalent in the Study area and may .
ymwtimes 1esu1t in serlous crop losses, Some vegetsbles are more prone
to stch attacks.. Disease problems are not so serious when compared to
insect pests. Insectlcides 31e more widely used than fungicides. Most
oifarmers use hdnd SplﬂYPlS for the application of insecticides. The
ﬁmquency of SPraylng depends on weather conditions, and no spraying

rakes’ place on rainy days as the chemicals may be washed away.
For 1eference, a table in V-2 of Appendix V shows vegetable planted
ratio by region in 1hailand 1984 In the Study area, most of the

W%etables are at present grown though the production is low.

3.4.3. Perennial Crops

(1) Rubber

The rubber piaﬁteﬁ area in the Study area is about 8,320 ha_or nine
per cent of the Cﬁahgwat'totallfor‘Nafathiwat. Rubber plentations
within the Study area are mainly concentrated in_undelating to
moderately steep area 1n Amphoe -Rangae and Muang Narathiwat which
account for above 80 per cent of the total. About 30 per cent of the
rubber is necessary for replanting because of old age or low-yieid

potential,

Data on rubber production in the Study area are very_poof and

largely based upon the subjective estimates:

- While some of the rubber grows in the better soils with fair
drainage, the rubber planted in the fleod-prone area which is
estimated at about 80 percent of the total area is water-logged
for part of the year with éonseqsent reductions in yield.. Rubber
area 1is neafly'unfencediand-bermits the stock grazing. There is
no attention to maintenance or weeding, apart from the immature

peliod
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~ The rubber production practices in the Study aree are featured by
a low input -~ low output approach Most of the current rubbers

:'are either unselected Seedling material of 1ow yield potentielor
over- aged and have not been fertilized : Even in the Case of
high yield potential, growers have not applied the fertilizers at
all or only during tbe immature period when supplied by ORRAE as

part of the replanting grant.,

- Most ef the farmers tap daily and suepend during the period of
-rainfall, ranging 120 to 180 days in a year, Standerds of
tapping are generally low, especially among hired tappers,
resulting in excessive bark consumption and demaged.and infected

panels,

- The average yield of rubber in the Study area:is considered to
~range from 660 to 760 kg per ha according to the discussion with
ORRAF, Narathiwat. Tt hes been, therefore, judged
that the rubber yield over the flood-prone area would be at the

level of 710 kg per ha.

~ Many of the rubber producers are small to generate suffic1ent

réeturns, resulting in the néed to seek the off-farm employment
with the consequent neglect of rubber trees. In addition, it
appears that they are reluctant to replant for such Yeagons as
(1) cash £low problems dur]ng the immature phase end (2) lack of
knowledge of future benefits and of the Government assistance

avallable.

_ Most rubber 15 processed only to unsmoked sheets (USS) on-farm and
sold through middlemen for further processing to ribbed smoked sheebs
(RSS) " Rubber prices within the Study area are set by dealers on a
dsily basis._ Most smallholders eell their eheets to Muban dealers and
receive ‘about 85 to 90 per cent of the Narathiwat buying prlCe for RSS.

Recently, these ‘producers were receiving about ¥ 16.5 for USS.
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brom the viewPoint of the present knowledge of soils, climate, land
capﬂﬁllLY’ and returns, rubber growing is expected ko remain as the
]wstimport““L rural occupation in the Study area. The main development
potmuial of the’ rubber sector 1s 1ntensification of production on the
exﬁﬂing rubber area. According Lo the land use survey, it appears that
Mmuteighr per Lent of the rubber are grown in areas which are
unmﬂjable or enly warginally suitable. For example, some rubber areas
dmnlocated in low lands which are usually inundated in the wet season.
1t was pointed out by ORRAF, Narathiwat that there may be some
ppportunities to plaut rubber in some inaccessible areas w1th high

guitability ratings, and to remove some of the rubber cur1eptly grown on

wsuitable soils.

As pointed oﬁf in_GRBDS, the major development.pbtential.for rubber
in the Study area is principaily to intensify the production on the
existing areas. Potential for the intensification of rubber production
ties in three main activities, namely i} to increase the production
through a replanting program; ii) to iIncrease the production by
improving manégé@entréﬁandérds and crop husbandry practices; and iii) to

hwrmk the quality of rubber for securing Further grower's return.

}Mantimé,rﬁbher tapping labor is one of the most {lmportant problems

for nmber.devalopmeﬁt. The problem is discussed as below:

- Tapping is done by both male and female lahorers. Generally,
three- Iourth tapping labor force is males. On most small
holdings tapping is started between 5:30 and 6: 30 a.m, A few
small holdérs.said that they started avound 7:30, but never later
than &:00 a,m., while thbse starting eavilier mentibﬁed 5:00 anﬂ
even 4:00 a.m., Whenever possible a bicycle is used to go to the
farms, but penerally the tappers have to walk to the rubber
farms. Depending on the distance to be covered and the

topography of the high-laying areas this take 15 to 45 minutes,



~ Tapping of rubber trees reduires 2 to 3 hours, or 2.5 hours oy
average, Collecting of latex starts between 8:30-t0'9:30 a.m.
The time required to latex collectingZVariES from 45 té 75
minutes, or 1 hour on an'average. Processing'is usually startegd
between 11:00 a,m, and noon, and is finished 30 to 90 minuteg

later,

- The above time specification indicates that when leaving the
homestead at 5:30 a.m., the tapping’and processing activities cap
be completed at 10:00 a.m. at the earliest and at 2:30 p.M. at

the latest,

- Tapping is generally conducted in March to October,

especially in April to August.
(2) Fruit frees

According to the statistics obtained from DOAE, Narathiwat, the
area of fruit trees in the Study area amounts to l;lSO ha, viz. 800 ha
in Amphoe Rangae, 280.ha in Amphoe Muang Narathiwat, 50 ha each in
Amphoe Tak Bai and Yingo. Fruit growing is relatively important in the
Study area, especially in Awphoe Rangae from the viewpoint of the
productivity and marketability. Long Kong is one of the most fmportant

fruits in the Study area followed by rambutan, durian and banana.

Most rubber smallholders g%ow fruit trees as secondary crop,
whereas paddy farmers grow vegetables as secondary crop. Yields of the
major fruit trees are roughly estimated based on data and information

obtained from DOAE, Narathiwat.
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(kg/tree/year)

Item ' Long Kong Rambultan  Durian

Age of first yield {years) 7-8 5-7 -
Life (years) 40-50 25 and above 20
Average for years 50 50 50

8-15
Average for years ' 75 - 65-155

16-25
Average for years . 110-160 65

25 and above

The Study area 1s characterized by producing various kinds of fruit
tree crops, and has already established a reputation as a supplier of

good quality frults such as Long Koug, rambutan and durian.
(3) Others
(a) Coceonut

Coconut field in the Study area is 4,380 ha and 32 percent of fhe
farm land ih Changwat Narathiwat. 46 per cent of coconut field is
located in Amphoe Tak Bai and 49 per cent in Amphoe Muang Narathiwat,
Most of the coconut fields in Amphoe Tak Bai and Muang Narathiwat are
wainly located within the beach ridges and intervening swales(Bris)
area. According to the land use survey, 55 percent of the coconut
fields is largely sole coconut, 30 percent mixed coconut and

settlements, and 15 percent mixed coconut and scrub forest,

Information on coconut field is not so available and considered
uite unreliable. Potential yields depend to a great extent on type of
the planting material selected. The varieties currently planted in the
Study area are classified as tall and dwarf. The tall varieties are

more tolerant of varying soll conditions than the dwarf coconut, bhut
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the latter is the higher yielding group. Dwarf coconut is not so
suitable if intercropping or grazing is contemplated in the early yearg
and it is considered that the type may be better suited té Cond;tionsjn

the Study area.

In regards to coconut yields, a coconut farmer pointed out the
yield is only about 1,600 nuts per ha. This is equivalent to 19 nuts
per palm per year assuming the yield of 85 palms per ha on an average,
Furthermore. it has been pointed out that the highest yielding coconut
1s estimated to yield 100 nuts per palm or 11,250 nuts per ha per year,
hence, it is worked out.that_the_coconut yields might be 10,000 nuts per
ha per year on Bris soils along the coast, and 9,400 nuts per ha per

year on inland soils on an average.

Tt is said that the development potential for cocoout in the
Study area is limited. - The above limitations wbuld arise mainly from
the socio~economic factors. The major constraint is the very.small size
of holding which means that there are many coconut growers who regard
coconut as anything more than a minor sideline, and the use of low yield
variety, Unless an attempt is made to amalgamate coconut holdings into
viable size areds and the management is improved based on the advanced
farming techniques, there would be unlikely to be much response from
swallholders to any Government-promoted rehabilitation scheme. It would
be sure that the socio-economic feasibility of rehabilitating the
coconut smallholders seems limited. But it would be technically
possible'to improve the productivity of coconut to some extent. In the
rehabilitation, attention must be also paid to the use of fertilizer and

improved plantihg'materials including highylelding varieties.
(b) Forage crops

Perennial forage crops require less manégément than most of the
fleld crops which are usually annual, therefore, require more
management. 'In'cultivatiﬁg'annual forage crops, management tcchniques
such as minimum tillage farming would reduce the labor involved and also

reduce the potential for sell erosion.
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Weed control before seeding is a major consideration, Land grading
would reduce low spots where weeds tend to become established. Once the
land preparation for drrigation is completed and weeds are reduced, a
geedbed ave prepared. Seed is planted with a seed drill or by

proadcasting taking care not to place the seed more than 0.6 cm deep,

{rrigated pasture management requires coordination of the
irrigation and harvesting system, Whether pastures are grazed or
narvested mechanically, they should not be muddy during the harvest.
Therefore, part of the pasture is not drrigated for several days prior
to grazing ot harvesting. 1If the pastures are to be grazed, this
requires a pasture rotation system that coordinates the irrigation with
the rotation of the livestock. A pasture is subdivided into as many

segments as necessary to facilitate animal and irrigation rotation.

It is desirable that the grasses would be used for pasture, hay and
soiling crops. Some ol tentative suggestion of grasses prepared by DLD
are as follows:

- 1t is assumed that paddy solils which are flooded easily would
remain in use for paddy. If, however, areas of these soils are
drained and used for improved pasture the following plants
would be well adapted, among others:

~Torpedo, Para grass, Dallis grass and Greenleaf desmondium

~ On deep, moderately well to poorly drained soils being subject to
flooding:

Torpedo and Para grass

- On deep, well drained loamy to sandy soils of low to medium

fervility:

Torepedo, Para grass, Buffel grass coastal bermuda grass and

Guinea grass
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3,44, Crop Production -

Practically, all of the paddy field in the'Study'areé is-single
cropped in the main season, and only small areas are cropped with
improved péddy at the end of the main season applying irrigation from
pumped river water, Local variéties of paddy cropped on some 8,450 hg
{about 70 ﬁer cent of paddy fiéld)'are'the dominant main season crop,

" and its production would be estimated at 12,130 ton. ' Apart from rubber
and coconut, the upland crops grown in the' Study ared are mainly
tobacco, sugarcane, soybeans and mungbeans. - The conventional cropping
pattern prevailing in the Study area 1s generally fed by natural

rainfall.

Main ‘season paddy is grown from October to February. About %0
percent of the main season paddy area is tramsplanted. Transplanting is
generally spread over a few weeks to make use of the available fanily
labor. Broadcasting is done after the first shower in September. The
low crop yleld is the result of unreliable rainfall, lack of drainage,
poor cultivation methods, the use of low quality seeds and the minimal
usage of fertilizers and pesticides. All crops depend upon the spread
of rainfall through the main season. Drought periods of 15-20 days
duration, which commonly occur in the Study area, often serlously reduce

paddy yield.

The official data of crop land in 1984 covering four Amphoe of
Muang Narathiwat, Rangae, Tak Bai and Yingo concerned with the Study
area which were obtained from DOAE, Narathiwat are compiled in Table
3-19. And the total paddy area, total planted area, total harvested
area, and average yield and production by Amphoe in 1984 are shown 1in
Table 3-20. To date, sufficlent data to estimate the paddy production
within the Study area have not been avallable, hence the following
subjective estimate on the basis of local interviews has been ‘employed

~for this purpose:
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, Total paddy Eleld = 12,430 ha
. Plaﬁted/Total = (1,68 and Harvested/Planted = 0,87
. Yield = (1) 1.5 ton per ha for poor drainage sitvation

- (2) 2.0 ton per ha for normal cultivation
. Paddy pfoductiqn =
' (1) 12,430 ha x 0.7 x 0,68 x 0.87 x 1.5

(2) 12,430 ha x 0.3 x 0,68 x 0.87 x 2.0

7,721 ton
4,412 ton

It

Total = 12,133 ton (paddy)
_ or 8,008 ton (rice)
. Rice consuhption in the Study area
 Total population = 63,810
Consumption per head = 160 kg per vear (rice)

Rice consumption = 10,210 ton (rice)

It is considered that the paddy production in the Study area would

beﬁnsufficient to meet the local demand.
1.4.5 Livestock

In the Sﬁﬁdy.area, it has been explained that the graziﬁg cattle
has rapidly expanded during the recent 10 years being the secondary
sources of inéome_for smallholders. The livestock is largely dominated
by cattle ﬁith ﬁinor'population of buffalo, sheep, goats and pigs.
Poultry is much popular in meeiing home consumﬁtion needs. It appears
that the Study area is well placed to develop a secure export market in
beef or live cattle téking advantage of the import demand from Malaysia
vhere Sg, Kolok is a major entry point with adequate quarantine

facilities.
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Virtually, all the'graZing'animals'in the:Study area'rely'nn the
limited quantities of natural unimproved pastures growing on wasté or
idle land which are low in protein and . digestibility and generally over-
grazed, There are basically cwo management systems adopted in the Study
area. The first system is the traditional smallholder with herds of 1
to 5 animals allowed to: graze during the day under rubber or ‘some open’
areas}_roadsides and s0 on,'under minimal supervision and then penned at
night and given‘some supplementary cut feed. The basis of their
nutrition.is natural pasture,t This- probably accounts for 60 to 70
percent of numbers.' The other system,_ ainly located in Amphoe Tak Bai,
is the one where cattle are grazed in herds of up to 60 70 animals owned
by a number of villagers. These are group grazing schemes mainly
promoted in the Muno project area. During the flood, animals are kept
on higher ground commonly the roadside, and grass is cut and carried to
them. Natural:- pasture is still the basis of these schemes, the “cattle
are under the'supervis1on of 1 or 2 herdsmen and they are penned at

night and fed rice straw or cut natural pasture,
3.4.6. Fisherles
(1) - General Situations

The highway from Narathiwat to- Taba carries a considerable
traffic of trucks exporting the boxed, iced fish to Malaysia and
.Singapore through the Taba—Pengkalan Kubor crossing Mae Nam Kolok
The marine capture fisheries of the east coast of Southern Thailand
are dominated by, ‘the. activities of the fishing ports at Songkhla and
Pattani with the mincr contribution at Narathlwat port.' Tt has been
. explained that the fish at the daily markets of Amphoe Yingo, Rangae and

Sg. Padi comne. from Pattani

Although the flsheries sector is of relatively minor importance
to . the overall economy of the Study area, the inshore marine
'fisheries situated immediate]y adjacent to the Tak’ Bai lagoon are by

far the mostglmportant;_ Marine and.brackishwater aquaculture are
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pﬂwtised only on: a limited ecale An.the Tak Bai- 1agoon, while - some of.
| gecultULEB are. geen. at; reeently settled at Ban. Ao Manao located at

ﬂm estuary‘of MeelNem_Bang Nara under the assistance of;eommunity

qevelopment -workex.: U

Freshwater captu*e fiﬂhefies3are of :minor. contribution te the*Study

a:;economy a]though these provide many rural households with

are
valuable protein supplies during the flood1ngs . Freshwater aquaculture
is limited to a. very few.farm-ponds since there is virtually o

trmhtion of the fish farming in-the Study . area in contrast to the rest
of Thailand. DOF Narathiwat has provided the: Study Team with the fish
prmhmtion data in.the. Study -Amphoe as shown in Table No. -3-21,

_Table 3-21" Mdrine and Freshwater Fish Production

(Unit:  ton)

1980 1981 . - 1982 1983 ‘1984

Amphoe Mo Fo LM F-... M. F M F M E.

Muaﬁg 1,447 96 1,345 .95 1,424 101 1,424 73 1,129 92
Yingo S 12 - m.a - 11 - 11 - 13
Rangae - 9 R 5 - 5 =5 _ o
Tak Bai 82 o6 22000 9 200 7770 ] 736 7
Total . 1,529 123 1,565 (109) 1,624 124 2,194 95 1,865 117

Smwce:_Department of hishery, Narathiwat o
Note : Marine water fish (M) includes short bodied mackerel trash
- fish, shrinp; miscellaneous species, etc. Fresh water fish (F)
includes snake head fish, cat fish, common climbing perch,
swamp eel, etc,

{2) PMrine Fishefiee:

Along the coastline stretch,rthe fishing aetivities are
cmmentrated upon the villages of Ban Bu ku and Ban Khlong Tan as
well as the scattered homesteads especlally near Tak Bal lagoon,
The general opinion indicates that the fishing activities are

carried out by small trawlers (about 30 GRT) and small outboard
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