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Abstract

Present day, Climate change is cause of volume of rainfall in 2019 average
of rainfall in Thailand is 1,333 mm. All season difference form average is 225
mm. or 16 percentage (The average of rainfall for 30 years 1981 — 2010 is 1,588
mm.) if focus on north part of Thailand the volume of rainfall is 1,049 mm.
(difference from average is 184 mm. or 15 percentage). From the less volume of
rainfall that will be the amount of water in dam storages of 4 main dams in Chao
Phraya basin. That has the volume of efficiency water for drought season is 5,377
mcm. Likewise, from lower volume of water runoff at C.29A station Bang Sai
district, Phra Nakhon Si Ayutthaya province is 60 cms. That not enough for
control salinity quality in Chao Phraya river. The situation of sea water intrusion
make salinity of Samlae pumping station increase to 2.19 g/l that over the
standard for tap water in consumption activity at 0.50 g/I. The purpose of research
Is to compare average rainfall, efficiency water of 4 main dams in Chao Phraya
basin with statistics data and another purpose is to analyze salinity at Lat Pho
Watergate between normal method and Water Hammer Operation by use data
that collect from station. The results of research found that the amount of rainfall
and the water run off at C.29A are resemble but volumes of efficiency water
difference are 1,130 mcm. And result of Water Hammer Operation can reduced
salinity at 0.92 g/day more than normal procedure at 0.60 g/day.

Keywords: Salinity, Chao Phraya river, Water Hammer Operation
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Abstract

This article presents partial results of the research project under Spearhead
Research and Innovation Program, Thailand Science Research and Innovation (TSRI) to
frame the water resources management in the Greater Chao Phraya River Basin which

has significantly led to drought problem in 2020. The current situation of water supply
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from reservoirs in 2020 was reported. Reservoir inflows of major reservoirs including
Bhumibol and Sirikit Dams during 2000-2019 were also analyzed. In addition, water
demand in various sectors in the study area was estimated. The short—-term and long-
term reservoir operations were considerably explored using the water release data and
compared the results with the water allocation plan of the Royal irrigation Department
(RID) and Electricity Generating Authorities of Thailand (EGAT). The results could help
benefit the government agencies in understanding the real problems occurred in the
Greater Chao Phraya River Basin. This will lead to the better solutions and to drive up
the policy and planning measures to the drought which has been facing in Thailand in

2020 more effectively.

Key words : Water Supply, Water Demand, Reservoir Planning and Operation, The

Greater Chao Phraya River Basin
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ABSTRACT

The simulation of the water supply system is an important tool to analyze the causes of
problems such as insufficient water supply and pressure to meet water demand. Also, it
helps the planning of pipe improvements and new pipe layouts to be more efficient.
This study analyzes the real situation of the water supply system of the Provincial
Waterworks Authority (PWA), Nong Khae Branch, which experiences relatively high water
loss, and suggests a new pressure management strategy to enable sufficient water supply
to meet water demand at the end-user of the pipeline. In this study, the model was
built using the data in November 2017 of PWA, Nong Khae Branch. There are 25,000
customers with a main pipe length of 800 km (pipe sizes between 300 and 50 mm) with
system input volume (SIV) of 45,000 m>/day and water sale of 29,650 m>/day. This, water
loss is 15,350 m>/day, equivalent to 34.11% of SIV. The results from the current situation
showed that PWA, Nong Khae branch controls the pressure at the Hin Kong Pumping
Station (HKPS) between 41 and 45 meters (based on ground level), but during 6:00 am
to 10:00 am, water pressure at the users at the end of the pipes, receive too low pressure.
The problem implies that HKPS delivers the pressure too low during these period
because PWA has set the minimum pressure threshold for water users at 5 m. from the
ground level. Therefore, we conducted a case study to find the pressure management
at HKPS to meet the above criteria using the model. It is found that the pressure at HKPS
should be between 48 and 70 m. (based on ground level) by increasing the pressure
during on-peak time and reducing pressure during off-peak time. Also, the booster pump
should increase pressure at least 5 m. at on peak times and reduce the pressure at night
so pressure will not exceed the requirement because water leakage varies with pressure
in water distribution systems. It is found that leakage may increase only 500 m®/day,
resulting in the SIV increasing to 45,500 m®/day (1% increase). Therefore, PWA, Nong Khae
branch, should control the pressure and perform intensive active leakage control to

reduce water loss.
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Salinity Intrusion Analysis in Bangpakong River by Mathematical Model MIKE 11
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AENALY: LUUTIA0INNANNAIERT MIKE 11-HD, Wuudnasaniadiacans MIKE 11-AD, A1

FUUTEANTAMUAIUNIUN DI, ATAUUSLANSNITUNTNTZANLANLLAL

Abstract
Bangpakong River is influenced by the sea level fluctuations. During the drought,
the problem of salinity intrusion into the river affects farmers and producing the water

supply. The salinity control point is at the Bang Kanak Floodgate. That must control the
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salinity at the control point is not over than 1 gram per liter. In this study, using MIKE 11-
HD mathematical model simulated flows in the river and using MIKE 11-AD simulated the
dispersion of salinity in the river. In the calibration and verification of the model, it was
found that The Manning’s n of the Bangpakong River is between 0.025 - 0.050 and the
dispersion coefficient is between 100 - 500 square meter per second.

The application of the model to find drainage criteria is chosen on January 1st to March
31st, 2015. It was found that the volume of water passing the runoff station at KGT.3
should be increased by 178.42 million cubic meters so the salinity at the control point
should not be exceeded 1 gram per liter.

Keyword: MIKE 11-HD mathematical model, MIKE 11-AD mathematical model, Manning’s n,

Dispersion coefficient
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1. LUUTIADINQNNWAATEAS (MIKE11-HD)
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nspyiiliaunadainnisindsuiivesat Asaun1ssialuil (OHI, 1995)

20 0Q Q*) 24 —
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g = ANULTIINLIIlTLaaelan
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2. LUUINABIAINITUINI-NITHNINTZA18UIAET AU (MIKEL1-AD)
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Study on the Potential of Reservoirs in the Royal Initiative Ping Subbasin
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ABSTRACT

Drought area in Thailand is a problem that requires urgent attention. Ping subbasin
development project is one of the drought risk area. Most people are farmers. Farmers may use water
stored in reservoirs for irrigation. Longan is a politically and economically sensitive fruit. Longan needs
a lot of water demand. In particular many irrigation area are suffering from this droughting. This
research presents an application of mathematical for water balance analysis in the Ping subbasin
development project by MIKE11-RR and MIKE HYDRO Basin model. Therefore in this study there is
attempt to study of the potential reservoir, analyzed and develop rainfall-runoff modeling using
MIKE11-RR model in Chom Thong district (P.24), which the historical discharge from the years 2009 to
2018 were selected for the calibration and verification of model for simulation runoff in this study
area, analyzed water demand and analyzed water balance model. The Result found that MIKE HYDRO

Basin has identified effectiveness in potential reservoir. However, several careful studies have been
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made on existing irrigation area 21,976 rai. The reservoirs have conveyance efficiency in irrigation area
12,236 rai. It appears that water supply has been increased by change to crops that use less water or
increase dam capacity and include that reservoir dredging. Keeping demand and supply in balance is

a constant struggle for sustainable solution.

KEYWORD: Water Balance, Drought Risk Area, Potential Reservoir
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A 3 nMsafeinuniulinassumasssieaauvesaaiilinuvinasniulseviaiia (P.24A)

3.2.2 @0UMIEULAZASIANIULUUINADIUINL-UI1 (MIKEL1-RR) Ailunisdauiiau
LAZATIANIULUUTIRDIUNU-UI (MIKELL-RR) Tngnsusuatnnsdiwes Tieglunueifiseusuldde
A1 R? 1ade1n31 0.60 wawdl WBL agjsening -10% 4 10% lagmnsdnesiiunisaeuiisunaznsimniuae

wdnlusuudnassaunaun Wedssudunadvinluwiasnungaesioly

33 Ansziarmdesnsldiin
3.3.1 anudesnisldiniienisgulne-uilna sausndeyadssenssesualul wa.
2561 9ndninuimsmanedou nsunisunases nsgnsasmalne TuliufilasemsiaunGaasadu
a1 usithda fauandlumsned 3 Vssfiuanudesnisliiiiiensgulna-uslaa Tnethdnsmsldthngn

fuduulssrnsnuussanguey wanhisuiuduanudesnisiiiienmsgulaausiaaveunasiiug

=] 3 & 4 o < < 1 H 1 8 a
f13199 3 ‘\]’11«!'31«!‘1]53‘11’1ﬂiiuwuﬂiﬂiﬂﬂﬂiwmuﬂL‘UﬂL's’ﬁﬁ]Q&lUﬂﬂﬂ‘lﬂLL&lUﬂUﬂ

édudl|  dua 10 | Sawdn |Uszrns (au)| dnwazyaivy | Snsnsldn Bas/au/su)
1 [Uhulss Uulge @y 14,145 WIAUNASIUA 120
2 nuewlaraney [hulds [du 3,982 UDNLUANAUIA 50
3 [wa1en Uulge @y 8,695 YDALUANAUA 50
4 |uidey 0UNB4 [Tealnl 9,272 YBNIANAUIA 50
5 [Uuwdy 0UNBY [(Fealvl 1,2134 YDAUANAUNA 50
6 [U1usa gon  |Wesluy 5,141 UDALUANIAUIE 50

3.3.2 anudasmsTdinionisvauszniu Tnglduuusians WUSMO (Water Use Study

Model) {ud3inaunnudesnisldinvesiglusdannizUgnauiunisgadesis 9 luseninansandes
PnuvanhfuuIuiudasiiuiinedgn Inevineansieusunusuldnig (Effective Rainfall) Ing Uiy
ldnnsvesigudazyinazuwansnsiulunuudazyinvesiivnugnuayisnistaiiuniiy

USHIaUU N YA 89015 (Crop Water Requirement) #11884 AMNABINSITULND

avye U uIUIA U gy olUid 0931NN15AETENEVRINY ©1938L58n3187 51N MU VO I Y
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(Consumptive Use) #30AneAIMN1TANSEIRUI0INY (Potential Evapotranspiration, ETP) haz@1u1sa

Auadlaanaunisn (1) Aedl

ET =K. xET, (1)

dmsuaduUsEansnsleun (Ko vesiiwiu avuansnsnululsasvinuesily wag
yiaReriuadulszavsnsliiivesiia Afwnnisiuluidasiiediunazuiazggniaimizdgndndie Juey

fuanmgiienniAvesiosiiutuy q daansdunisned 4 uay Angninnisangsemetivesiy (ET,)

M15199 4 ANFUUSEANSN15IPUNYRINY 10835 Penman-Monteith

Fuaiii 4172 n. Fralnaaedn’ Azin \Roud algY
1 1.03 0.63 0.54 1 1.80
2 1.07 0.72 0.60 2 2.07
3 1.12 0.86 0.68 3 2.05
q 1.29 1.13 0.72 q 1.64
5 1.38 1.35 0.78 5 1.49
6 1.45 1.52 0.83 6 1.37
7 1.50 1.61 0.73 7 1.55
8 1.48 1.63 0.67 8 1.23
9 1.42 1.58 9 1.13
10 1.34 1.50 10 1.09
11 1.23 1.38 11 1.04
12 0.94 1.15 12 1.17
13 0.86 0.90
14 0.67

1« daumsliuwausenu dlnuTsIansuazannInen nsvausEn , 2554

Yugwa dnyns , 2553

USLANTNINNITVAUTENIUVDINUNANYT ANVUAMIUSNLULIBITTUUTAUTEN U T4

¥
N @ &4 aaa P a

nsuandrnd fiwls uwasiivdn avdgnluiiunfdssuurausemuwuunaealndaliuseansamussunm 50—

U

60% dunsuanliing ssUgnluiunniissuuvaUssymunuuiedauBaussansnnaeudisanssana 80%

[

WAy ANUINANNABINISUITAYSEULSINANNIST (2) Aatl

(PNUHBINTEIVBINY+NN53TU-USUaueluldnng)
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3.4 m'iii'ﬂv‘l"lLLUU’ai’ﬁamaquaﬁﬁ (MIKE HYDRO Basin) 11ufio3taszsimdneningrafiuii
deddnlunisadrauusiast Ao msrmuadalasetig (Schematic) vasfuiAnulinseiudnuazns
mMen wazmslidwesiuiidnm sueandunnd 4 Tnelunisenwaded axldnansieseiusinasini
nkuUTIaea -t (MIKELL-RR) wagnamsinmeianudosnisiissugulnausl aauazanna
Fosnsldtaatseniu Tiaseunqu 30 U 9298 w.m.2532-2561 aninduuuiiassuazdnuuusiass
auqaﬁuﬂ (MIKE HYRO Basin) muilalasetne (Schematic) TnsAnwndnanwenafiuting 22 srafiuth anu

wnaldlunisivunaniizuawaauin veuliuiauaaulild 20% vastoyagnninet 30 U aeuunn

v
o 1 o v

dniluiiuiguindesseiu wazanudsanisldiwausemulusedunm
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4. Han13ANYIIY

a1 doysdnuuzmameninuazamdnuazawzvassaiut iun Asgdutissenaduin
ih AszRuiudndngn sefududon uarsdumunu RinsesivilAseug-ufii-Assdureserafu
Tnglidayauuuinaogivssmedaay (DEM) funmneudin 1 wes esuamuSunuhiissduseg

ansaazulanannsned 5

P15797 5 ANYAUZVININENNLATAMAN BUZIANIZYDIBIHAULN

Y % 4. 3 | AN AU AU AU 36U
a1nu L ez WUNIUUN . o . . . o s o 4
‘17i FNILNUUN (A15.03) ) tAunn NI Lﬂ‘Uﬂﬂﬁl"l’sjﬂ ATUAN dULYU
(8w av.y.) | (W.59n.) (u.5mn.) (u.snn) | (usnn.)
1 [puoslananny 8.83 0.710 +290.00 +295.00 +302.00 | +304.50
2 [vussgu 11.82 1.150 +299.00 +302.50 +308.50 | +310.00
3 [heligneuan 12.25 1.100 +290.00 +293.00 +296.00 | +298.00
4 herstoy 0.57 0.105 +341.00 +344.50 +349.50 | +352.00
5 [hedsmans 1.43 0.100 +342.00 +344.50 +349.50 | +351.50
6 [MuBINTTNY 3.81 0.680 +298.00 +301.00 +304.00 | +306.00
7 [eeeusng 1.64 0.387 +280.00 +282.00 +290.00 | +292.00
8 [eimouuy 7.63 0.277 +436.00 +437.00 +447.50 | +449.00
9 |[hevzmnioy 2.42 0.290 +411.00 +415.50 +426.00 | +428.00
10 pgaIwn 9.04 0.900 +382.00 +384.00 +400.00 | +402.00
11 [Jesemauany 9.39 0.918 +311.00 +317.00 +322.00 | +324.00
12 [Jeusnuvaig 3.85 0.440 +287.00 +288.00 +293.00 | +295.00
13 [MeAoAY 0.79 0.090 +342.00 +344.00 +349.50 | +352.00
14 [edneuuu 12.06 0.147 +456.00 +460.00 +465.00 | +467.00
15 ednaua 10.05 1.045 +353.00 +356.00 +363.00 | +365.00
16 ﬁasﬁf%ju 8.66 0.580 +315.00 +321.50 +326.50 | +329.00
17 |hellay 2.25 0.144 +300.00 +305.00 +309.50 | +311.00
18 [MzazunAnoUUY 14.76 0.373 +402.00 +406.00 +417.00 | +418.00
19 |elds 3.52 0.200 +420.00 +422.50 +432.50 | +434.50
20 [Meydzlnanauan 4.37 0.681 +347.00 +350.00 +358.00 | +360.00
21 |[hewau 10.87 0.624 +434.00 +436.50 +449.00 | +451.00
22 [heiide 16.74 0.800 +354.00 +358.00 +370.00 | +367.50

4.2 msuszgnalduuuinaesdidu-uavin (MIKE11-RR) Han1sUsuifisunasnsiaiigayl @
WERILUNINT 4 WU Han1SaRULABU TURa9.A.2559-2560 HAN R = 0.728 WBL = -4.30% WLavHansIany

Tusisw.a.2553-2554 i1 R? = 0.713 WBL = -8.80% deagjinausinooniulddodian R laisindn 0.60 waed
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A1 WBL 88581319 -10.00% 4 10.00% lngA1n1513masnc1un1susuiigularasaanuasandlun1sm
5 azgniidilunuudiaesaugau (MIKE HYDRO Basin) tieldussiliudsunaminluiiunguinges asuua

nseuUsIIathinanenivtiiede daandunind 6
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daumey (W.A.2559-2560) AFI9NU (W.A.2553-2554)
—P.24A (fayans1ain) - - - - P.24A (WaINUUUT1ABY) ——P.24A (fayans1ain) - - - - P.24A (HaNUUUTIADS)
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AW 5 wan1saauiguLazATIINULUUTIaRIHu-Uvinvesaaidadvinazniulsznaiie (P.24A)

A1519% 5 ATNI513905N LAAINNISEBULAEULALATIINIULUUINGBIUHU-1%I1 (MIKEL1-RR)

w15 8nes s18aziden A5 ety
Umax  |[USunamsiufinganuuiianu (uy.) 6.1
Lmax ‘U%:uWMHWSLﬁUﬁHQQﬁjﬂ‘UBQ%USWﬂW‘U (3131.) 64.7
CQOF  |mduuseavisnsiintnyia 0.428
TOF AndaUsEavEBuF et INfidmsu Overland Flow 0.929
TIF AnduUsEandisudurestusINfivd M3y Interflow 0.011
TG AnduUszansisuduvestusnfivd 13y Ground Water Recharge 0.800
CKIF natluisiia Interflow (. 200
CKBF alumsiia Baseflow (v3l.) 1,380
CK1,2 Laaﬂumimgau@h%ﬂ Interflow tag Overland flow (W) 23.7
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4.3 WaN1TIATIZNAIUGDINTITU
Anufsanslduluiuifng Yseneuldsie anudesnisuniieaulnauslan Feruin

1190 MusEnnIRuiugasMsidinvesyurulazUszmn wazaudeinslidunvausenu lagld

WUUTIaes WUSMO (Water Uses Study Model) nan153tnsievinnusesnsuliiegulnauilnauagfeinis

Invausenu wanslunini 7 wasinanisinsgrinudeanisuidiwuuinassaunaul (MIKE HYDRO

o

Basin) Wi zFnenme L AuLsely

4.00 -
3.50
,,’é 3.00 =
3 3
2 N
EE 2.50
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< - 5
*S 200 = R
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Z 150 | &
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0.50 s ik iz sy e
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4.4 HANITIATIRVAUAAUN

4 vy a ¢
Jleldnan1stiasien
Usunaniviannwuudnasadicu-uivin
(MIKE11-RR) LAZHANITILATILH AN
AoensuInesugUlaauslaAkazsy
vauseu inseungu 30 U 439U w.a.
2532-2561 41UNTIUUTIADINAEY
Iniuuudnassaunain (MIKE HYRO
Basin) AauanslunIni 8 nan13@nwn
H [ = N =
annaul WUty 2 NI SN 1 AW
aunaivessrniviluanimiagiu
aa = o i
waznIfiin 2 Anwinsaldngn1nvesans
Ao Aauansransinsgiaunat

Tumsan 7

\\i!\(\\

Bt ot v

Al 8 wuudnaesauna (MIKE HYRO Basin) vasiufifinun



= a 3 H = o/ = [ ] < H
M1319N 7 Na’lLﬂ'i"lz‘lﬂﬁilQauqﬂimﬁﬂﬁW‘UﬂﬂUuLLaSﬂimﬁﬂ‘lﬁ’]ﬂﬂﬂﬂ’]‘wa’]ﬂLﬂ‘U‘L!']

76

n3ain 1 : anmdagdu

nsEIN 2 : Anwrdnaniwsnafiviin

" A3
U2 o . — . — _
A mj’l‘U sraiuth Lﬂ:Jﬂﬂ Auh mwy '«iwmuﬂfl AuA mmy ?iﬁmu‘ﬂfl
;iaa 9 @M |yausznu| fesn1sdn |v1auaauin [vauseniu| desnnsdn |viauaauiin
auva) )  |Gwava)| @) )  |Ewava)| @)
ﬁUEJLﬂEJ 1 |[vuswanane 0.710 681 1.290 2 770 1.453 6
weld | 1 |wussgu 1150 | 1,427 2.583 14 1,013 1.841 6
Mol | 1 |Wedsineuans 1.100 1,094 1.796 2 1,560 2.553 6
W | 1 |Fherhaies 0.105 105 0.195 17 69 0.128 5
2 |[henamans 0.100 161 0.299 17 107 0.199 6
3 |nupenseiia 0.680 983 1.792 27 387 0.709 6
4 |vheehauing 0.387 149 0.280 1 198 0.370 6
5 1272 | 1,398 2.566 761 1.406
ey 1 |hesmeuuy 0.277 519 0.952 16 355 0.653 6
A 2 |evemntes 0290 | 543 0.994 28 227 0.417 6
3 |emwn 0.900 | 1,710 3.163 24 903 1.673 6
4 |hesumauans 0.918 602 1.127 0 769 1.434 6
5 |Wevsnuviais 0.440 676 1.215 27 317 0.571 6
6 |veapANe 0.090 833 1367 30 91 0.150 6
T 2915 | 4,883 9.659 2,662 4.898
ed 1 |vhedneuuu 0.147 562 1.047 14 461 0.861 6
2 |[wedneuan 1.045 959 1.759 i 1,132 2.070 6
3 ﬁaaﬁwq‘u 0.580 | 1,273 2.333 28 574 1.055 6
4 |vedau 0.144 184 0.341 12 146 0.271 6
5 1916 | 2,978 6.001 2,313 4.258
e 1 |¥easunaneuuy | 0.373 562 1.042 7 557 1.033 6
U o el 0200 | 254 0.464 9 233 0.426 6
3 |Wedvunaneuans | 0.681 1,727 3.204 30 591 1.107 6
57 1254 | 2,543 4.710 1,381 2.566
vheitde| 1 [heseu 0.624 590 1.097 2 718 1.333 6
2 |seide 0.800 1,959 3.633 24 1,058 1.972 6
571 1.424 | 2,549 4.730 1,776 3.305
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5. d3UNaN1337
msfnwaugainlunsdianimdagiu wuin Muidnwnveeniu 8 guihdes feranuinvisdu

' <

22 grafivth Uinahlvadienaiuinaeds 61.396 &1u avased anugenaiuingy 11.741 1w au,
fflufivauseniu 21,976 13 audosmsthwaussniuiade 31.972 &1 auasel arwdesnstifionts
gulna-uslnaade 0.241 $1u ava el UTimihaaueaufionsvatseyu 6,532 &1u auased Ui
thuauaauiionisgulna-uslaa 0.001 &1 au. el
dmsumsdnmaunailunsdidnenimaesenafiuth wud fufidnenweauszugesiis 22
grafiuth F8mu 12,236 15 Uszneulude fiufidnenmaadssmuesduihgessemde 770 15 duiigos
sheld 1,013 19 quthdosvieden 1,560 13 quihgesens 761 13 quihdessoninn 2,662 15 duiees
el 2,313 13 a:mﬁwaiaaﬁwamwm 1,381 15 LLasdmﬁWE}aaﬁwﬁL?:a 1,776 15 WU Usunauinlnaldnens
Autiads 62.808 410 auaaed anuqenufiuiis 11.741 &1 ava. anudesnislddiienis
yauszuieds 22.038 &1 av.ufed anudesnsiiiionisgulna-uslnaads 0.241 d1u au.aded

USunaudnnneaueae 1.089 a1u au.u.fel (eweay 6 U)

6. TaLauauuy
6.1 Tulagduluiimsfassanidnsininisuiazandinuvinluiundnw il edldasy
Weusuunassru-dwin Tuiuilndifes waziiAmnsdwesunindilukuudiassaunaun el

USuauthviniAsduluiuidne sadudiuadsiindliganuineiveadusniunisinasan1dinuily was

'
a =

anil¥ath dielilenugndosusiugunnd sy

62 marmaldsnnug-uiiia-assduressiafuiusazenivi lunsdnwadad
Aunmaniladdululusunsy Arcals mndifiunsdmaifeenug-fufifivewudazsiafud ezl
nsaesaLnatTnLNFe kg NNE Ty

63 luuiidanuunuasnsimslivethuima Medws) iWusuumnn uilunisfinsanlalld
thaauiinfasunidesnlififeyaifiesne mnfimafutegasuauetuina dneamihuiaaiii
veduiiluuinuiuidnm awiliaenedesiuamuiuaiannddy

6.4 lumsfnwadal ilelimsuisanmdnenmussgrafuihlufiuinw wuamsnisudle
Hoymvraunautidu 1unissiassnisuivaniufivatseniu Taslddadruvesiionmmsugnlud ui
PaUsEMLAILUUAY mndimsuiuidsumamnsdgnluiuiivaussrmuuiivldthies vieifiusedunis
fafuieudazerafiuih suieasengrafuililiiudu wwvhlmAsauaugadussninesinuay
FoamsliuarUsinanilusiafui safuesiinsinwiiududelriivuamsdunsutladymansea

o oA

wAauLNdadumaly

T. UFTUIUNTIU

a o a

AnsUsenn wdlled, fudum Andna, 31aee a3uaAe138 kazusy W@ed (2554). NSANYINTS

] L]
=

Tnassu1vessyuueIni v luguutUT3uys-ueUznanag Mike Basin Model. 3ranssuansatuidouas

a

Warn |, 37 22, atud 3, i 39-44
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WAIsTa MUNIN (2556). nsUszillunrdunuluadmingiin. ansingiaans
UMY IFEAVAUATUNS
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WITWITIU YdeThiiug g3ty §UTmung Fedanl vdunsund uag wssaufiun wnsshw ue
Feu (2561) mynausuiaulasniswasuimsiamstludefuihaudoussmgmnisuauaauiily
ﬁwifmqtﬁm. 581539105 4N, N 23-36
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Anwn1sliunvaussnusuuysendawnuiauungu

Taeldmaiia Partial Root-Zone Drying

Study on Water Saving Irrigation for Oil Palm
with Partial Root-Zone Drying Technique

Lanay Waunde' aauiesh eau” 151aneal uaudng’

Seksom Patanapichai' Udomkiat Kerdsom?® Waraluk Ngamsomchit®

daunsldunvausenu dnusmsinnisuinazanningn NTUTAUTENIU AN

Email: p.seksom@hotmail.coml kiat200911@hotmail.com? waraluk88@hotmail.com?
UNANED

Anwinsliiwauszmunividuiiulpeldinada Partial Root-Zone Drying (PRD) LRNGRBVERIGT
15-63 ou AausTudl 1 nuaiug 2558 fla 31 uns1Au 2562 T3 48 Wou o wawmeaesaniineaenisld
gausenud 7 @annil) Sarinezal 1auNLNNSNAEBMUY Randomized Complete Block Design (RCBD) 4 18
Awmnans e lalvihwaussmuiudy Thiwaussnuimsaiy 120% vessinunissemevanii (%E) T
yausemumewmaila PRD 60, 80, 100, 120, 140 way 160%E AnwuTauiisunisiasqyiaulalaznandn wuan
maoaMSANWITELAN 628 Yu USunauiingu 9,302.7 fiadiuns Amaassiliiadue 7 35013 Wi 127, 99,
109, 118, 127, 133 wag 138 ﬂ%jﬂ AUAIRU U%mmﬁwaﬂszmumﬁ 3,952.87, 1,606.66, 2,345.09, 3,125.18,
3,952.51, 4,810.08 way 5,736.86 Liadlung Adu 82.92,16.48, 24.21, 32.53, 41.44, 50.68 Lay 60.83 Qﬂ‘U’]ﬂﬁ
wasstesu auddy nsliheatseniulasldineia PRD lunnszduiiviinns@inw Ussudatninnisli
maﬂszmuﬁ"'gmwﬁu 120%E winiu 80.13, 70.80, 60.77, 50.02, 38.88 Way 26.64% suUa1AUu Urdudhsfuitlallagy
thaUszmudisdsllinandatiosnimnisns msliihvaussmuimsiu 120%E Snsiesyivlauadliiug
wAnnImnIsms nsliiwadsemulaeldinaia PRD 140%E Wnsinsaiulnuasnananlaiuandnemeadifn

mslidvausemuiamsng 120%E lnsansaussvdainvauseniuld 38.88% udliinandnanas 15.68%

o H

ArdAey: nslmhwaussmunuudsende, wmaila Partial Root-Zone Drying, Unduingiu

Abstract

Study on Water Irrigation for Oil Palm with Partial Root-Zone Drying Technique (PRD) since start
15 to 6 3 months after planting was conducted at Irrigation Water Management Experiment Station 7

(Pattani), Yala province from February 1%, 2015 to January 31%, 2019. The experiment design was RCBD
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with 4 replications 8 treatment on without irrigation, irrigation over bush 1209k, irrigation with PRD 60, 80,
100, 120, 140 and 160%E and compared of Oil Palm growth and yield. Result showed that the amount of
rain fall 9,302.7 millimeter in 628 day to study. Irrigated on respectively 7 methods 127, 99, 109, 118, 127,
133 and 138 time, were 3,952.87, 1,606.66, 2,345.09, 3,125.18, 3,952.51, 4,810.08 and 5,736.86 millimeter
or 82.92,16.48, 24.21, 32.53, 41.44, 50.68 and 60.83 cubic meter per tree. All level of irrigated with PRD
more saving irrigation water than irrigated over bush 120%E were 80.13, 70.80, 60.77, 50.02, 38.88 and
26.64%. Oil Palm yield without irrigated was smaller but growth and yield of irrigated over bush 120%E
was higher than other methods. Growth and yield of Irrigated with PRD 140%E has not significant difference
with irrigated over bush 120%E and able to saving irrigation water 38.88% but yield reduce 15.68%.

Key words: Water Saving Irrigation, Partial Root-Zone Drying Technique, Oil Palm
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Unduingdu (Elaeis guineensis Jacq.) Wufivindudifidneninnislinandngs Uszmalnaduny
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Fvesuaiiaue fUsinaiuldiesnit 120 fadwnsreiiou viedusinaruRaABLINA 2,000 Tadluns
#ot) (Umana & Chinchilla, 1991: 2) 3vdid seunsngau uagamy (2550: 35) Anwuszdiudszansnmnnsiam
Yo duTnugnuanas g i1l 1 nudBEAlR 1.2 wihwesrinissame S8nnnesydulngaiian Tngls
Nandnnzatedn 2.17 fuselsied waznuinisliiiinavlfiuefdudnisinn aunnsnafusgnafitodiy
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Sefunandnuesiisiomenuanamm waziinn Sdutuliuanhifelddy Wesndduninenssssuyii
fisnfin nswisnsldhed eiivssaviamuaznzauiuaudesnisvesity (uds Jueegedsdniums
inunsnsay uitliguihilfiievinisinuasiegesneiin osndulinndesmuggnia Wanneudeiiies
YU ma‘uﬂfwﬁuLﬂuﬁsmmwgﬁaﬁé’ﬁaﬂﬁwﬁqﬁlﬁﬁmﬁmma‘ﬁuﬁ'ﬂqﬂﬂﬁzawaﬁqwﬂnwv-wsuaqﬂizmﬂim Wity
Laruenauinldsuihduegrafivme nsldivaussmunddadufuluf uidivwuldfeme sl
AUEADY %’E%Lﬂumiﬁwmﬂmﬁmwawamﬁy’ﬂuﬁmﬂ%mmuammmw swadiudnenimnsianuduiiy
Yo3UsEIna ﬁﬂﬁumiﬁ@uu’]'gﬂLL‘UUﬂﬂﬂﬁﬁ’]‘ﬂﬁﬂi%%’mLLUUU%SMETG] Wiewiumannmmsldthuesity (Crop Water
Productivity; CWP) LavanUsuiumsldindeduile fuasaivlanasivinandnldegoios wunzau Tl
AANaNIENU Usendaunssanu 1an wavauyuningn JeliaudfAny (@sn vesediu wagane, 2543: 255) 113
¥i1uuy Partial Root-Zone Drying (PRD) L‘T;Jumiﬂizqﬂe‘imﬂmﬂﬁﬁ%wummmau (Deficit Irrigation; DI) &
mstudulag Sadras (2009: 183) Tunsins3euuuysefivedinny (meta-analysis) 118 SORNKEANINANT

THurvesiala 82% wWeifisuiunisirurun@ (Full Irrigation; FI) waglidauuanaisiumsadnluaiuusuna
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nslinandn Wunagnsnsuszudaihiiddnenings anmnsausuusnunmuananves liiBus taglsivhliua
WAmanas (osanu Tawaed uazaniz, 2552: 18) wazilumadanislidddnenmiiaunsausuldlsvaneyingu
LardEnsldun 1wy mﬁﬁﬁmuuéaq@ LUUREA Lazuuudanes (O’Connell & Goodwin, 2007: 670;
Sepaskhah & Ahmadi, 2010: 1735) Tnewdumsldinfiosaimilsveseavwnsintmun Yaeelituiisingn
pIsilsvasufivua sl inafusienios 10-15 Yu Ssadudranisliiludndreiiuis Inensvinisadu
Frsgwisudenfuduwidutueiaiie sveznsasyiulavesity mudeinisiveiv ileiu WAZENNR
Unlufu (Saeed et al, 2008: 75) Wiafld1uvesiufisinuiensmis 1nfivaznin waziinsadrseesluy
abscisic acid (ABA) fufimAnanuiunuanmeeieagedudsualinlulings Wunsannisnieinveadudy
(Hartung et al,, 2002: 30) SsnsAnwmaasdiilngldinada PRD awnsaUssndminlussuuimenlduinnia
sluuuAuUng 80% (Hutton, 2000: 47) Mawdsdinsliinanmsuasstnlunusesseninannves
Fuadu WuABmslhuuuneanieuiuldinada PRD ansnsaussvdainld 3 Tu 4 veamsliduuuiu Tagli
wawAnanadliiiu 5% uikandniinuainAdu (@ume esduszady, 2553 3) annaaiaiiulanieduady
Tatowglinaiunnlulvsingonfinaen (Mingo & Davies, 2001: 7) 1fiin159ATa51781913 (Wang et al., 2009:
443) WWiumtingan (Kang et al., 2000: 267; Mingo et al, 2004: 971) wazifisUszansamnisldivayssniu
Fuldving uivhlinanananasUsyana 5% (Dry et al., 2000: 35) mslsilaeldimada PRD HDETORER) szeeil
Uaeelidnaiawessruunnogluanmiuus sinazdianuannsalunislideanas annsaudlalslasnisliide
ruszuuih fnelimanszaivedisaiavevuinaamniifivldsui Jeunsnszaedudaiussuunnlad
Humsifiuuszansnmnsliteveaiivlddnmanis
nsldinedavioineinsmsliiegnsussvdaunfisitanudesnsliivaussmugeosaduingu
Tnsnsfnwinisléinaiia PRD luilufiffidivaussniudfn wiediufisdrsdsdanuddy Welddudeys
Uspgnddmsunsmausunisiiivaussnulutasiivaueauh ilenslihwadssmuetnefivssavsam uay

Usendaunurauiniu lilinansenunanissyiulanasnandsn viensenutosfign n153nn1Na1uIsnan

sunuludnunisldndsnulunsiihvadssmuanlflunlasugn Wudeyauszendunmiiesuiiissdes u
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ayanugulun1sAineIde wazimunisliivalssmuwuuysendauniivaiineieg 1
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inguszaeh
WBANYINAYINTIAUNTAUTENIY harsE AU auuaInIs unvausenules ldwaila PRD Ao

MaaseyAule uagkandnvesuaudu
ad a o
35N153Y

1. afiun1sAnwiiivausemuundrdudidulagldvada PRD 919egndalan 15-63 fou faus
U 1 uATUS 2558 89 31 UNTIAY 2562 59U 48 Lhieu i wlawmaassaniinaasinislduivalseniui 7
Unanil) Jminszal Aeegisseziduie (Latitude) 6° 4/ 007 wile syezidund (Longitude) 101° 17/ 417

azdugen andseauiinga 11.00 wnsanszauviimzialiuna fullanudusauseniu (Field Capacity: FO)
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LA¥ALAEIN12T (Permanent Wilting Point: PWP) 1y 22.1 waz 10.8% muddu uag Bulk density iy
2.02 nfusegnUIANLEURALNS

2. 71’1\1LLNuﬂﬁ%ﬂaaﬂLLUUEjmauU‘jiﬂimﬂuu’éaﬂ (Randomized Complete Block Design: RCBD) 4 18
demaaes Ao Tallidfiuiy Tdwimssiy 120%E T Tngldimadia PRD 60, 80, 100, 120, 140 waw 160%E
vmsfnuluduhifuiusaaugond 7 UgnuuuanumBendiunt seaznisugn 9x9 was Tasfiszesving
IR 9 RS SEEEeTEINL 7.79 Wwns Avuafuvaaes 32 ulastos (8 3513 4 91) ulasdesas 2
#u AnsaniesiloTnauiuiu (Moisture meter) Siiwrnaruduiunuy Profile probe SaArautunuy
Volumetric soil content (%V) Insdsaaosdt 1-2 fina 1 9nrlautastos Amnaaasi 3-8 Taiimsliraduity 2
dru serisdudenfudiuuis fadediuaz 190 99 2 Yadeutasdes Tl maussniuwuuvhmduiiusy
(Level Border Method) ansAsnaaassngg nnq 7 Su vindududunsivativesihsounsmuvesdiuundinisu
wazvhAutueimimomseiludmanesd 3-8 Wnvwaiuiliinunisasydulaveuiduiii vhms
aduindlvidemududuus fanuiulufiuanasiindy 20% vesnaduiidulsslevdseds SaUsumuns

Trilaglguinsinunvunn 1 97 AuwrndsununishitnanA1UsuIunIssEmeuaItlaInNan InNISSEMeLUU

Class A pan fidsaglunUamaaes

v
7

AR 1 (a) MsAafigUnsalinAuiuay, (b) uay () anmudasiiviinsfing

a

3. Sufindeyauimnuwaussnlumiefiauns wesmihegnuiaiunsenu Jeyagnieninen Tdun
Uiy Sruaufulunn Uuiannsssmeyesi BRI RRRRLRL wazANTuduin SN ToLANIT
wydulnlus s wumdudiin amnuemsdy suadudes fuimalu wasiufivingaunums nandalusy
§raunzany wavtminynzats ¥insinsigianunlsusiu (Analysis of Variance: ANOVA) LagiUsauliiau

NasswesARAEfiE T ues Duncan's Multiple-Range Test OMRT) TneldTusunsa Sirichai statistics 6

A 2 (a) Mmstiingauseniy, (b) Mslihuuuasmsemy, (© nsliiwuuimsmy
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NaAN1SANYIIBLAZA1TBAUTIEHE

1. Usunauhiurduinsulasu

VA lidromdssyrm (o, ) FrurTunaanTs bl (naa)

(a) (b)

2 3 (a) Usunanmshihvadsemulunbegnuianiunseedu (@u.a./m), (b) I1uiuassnisiiihvauseniy

v v

Usinanhily waztheausznudidulnduisiulasulunsayisnisliiisan 48 weu fisuautuduan
AaeAnsANY 628 Ju sauUTunasniny 9,302.7 fadwns dmeassiliivaussnuia 7 38ms 8wl
1h 127,99, 109, 118, 127, 133 uay 138 A%a Audiy Usinanhiils 3,952.87, 1,606.66, 2,345.09, 3,125.18,
3952.51,4,810.08 WAz 5,736.86 AadLung Ay 82.92,16.48, 24.21, 32.53,41.44, 50.68 ay 60.83
ANUIANLUASHBAY MR nslilagldinadia PRD 1uv;nwé’fm’7iﬁ1maﬁmm Ussndmihwausemuninnisi
‘1%171"1‘1/15&1@ 120%E 80.13, 70.80, 60.77, 50.02, 38.88 way 26.64% ANUA1AU #0AARBINUIILUNISANYIMA
ihlngldinadia PRD flanansatieuszvdninlussuutimen annninnsliinuuuinauun@ 80% (Hutton, 2000:

47) wagaansainusgdnsnmnislddnvausenuaulawinga (Dry et al., 2000: 35)

2. Maaseulnvesldutuy

nssgAulavesrauinduilalimdiindy wagfvinnisiminsalseniuns 7 38015 Taevinag

[

A539TATNIUNGLUAL AUBNINIELU wuluges NuAnelu Nunmindaknung Juasal
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Frurumalusiy Qu)

sl » » » » » » » »
21 fiou 27 \fiou 33 Lfiou 39 Liou 45 \fou 511feu 57 Whau 63 Liou

Non 8.38 ¢ 8.63 f 8.88 d 7.75d 11.13d 12.25 ¢ 9.38 ¢ 11.13
120%E 9.75 a 10.63 a 11.13 a 10.50 a 15.13 a 15.00 a 12.00 a 11.75
PRD 60%E 8.00 ¢ 9.25 de 9.25 cd 8.88 ¢ 12.63 ¢ 12.75 bc 9.13 ¢ 10.75
PRD 80%E 8.75 bc 9.00 ef 9.88 bc 9.50 b 12.88 bc 12.13 ¢ 9.38 ¢ 11.37
PRD 100%E 9.38 ab 9.75 cd 9.75 bc 950 b 13.13 bc 13.38 abc 9.75 bc 11.50
PRD 120%E 9.63 ab 10.00 bc 10.00 bc 9.88 b 13.75 abc 13.25 abc 9.75 bc 12.38
PRD 140%E 9.38 ab 10.38 ab 10.50 ab 10.50 a 14.25 ab 14.38 ab 11.00 ab 12.25
PRD 160%E 9.63 ab 9.38 de 10.13 bc 9.63 b 13.13 bc 14.00 abc 9.75 bc 11.75

Fotest o e o o o « o ns
CV (%) 6.50 3.80 5.57 3.91 6.70 8.89 9.33 9.06

ns : liuanaresiunnsenia

* = aqadgluaausifeiunausesnyswileuiu luunnateiun1eaianseiuau@ody 95% uay 99% lng3s DMRT

nWuALLANA e itEdAYy wavednitudAydmeaiiveduIunluiuNYTIweINIINTINIn

gniulugtey 63 e NldnuuandmsadfidosniniinisnsgateduasUsunaiidugs Ingluyngiainy

ANULANAIINEEA N1FlithvaUsENIuTImssiY 120%E Tdnnunduiiuvesiuaudisivaindmnisnim

Fnw wildluanenanisadadunistminlegldimeda PRD 140%E wanaluiuinnisirinlaeldwaila PRD 140%F

Tignnunduiinvesiuliduudiu Weudedatiunistinnmsma 120%E Tngiamngegddunnigiinuns

FraazUsunEuley (MN51991 1)
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A15°99 2 msasgivlavesdulrduinsuluiuaueIigly

ANEINSIU (lURLLRS)

msli » ~ » ~ » » » »
21 199U 27 AU 33 U 39 1dU 45 U 51 199U 57 199U 63 DU
Non 142.63 212.25 24575 300.00 ¢ 297.38 bc 386.50 393.50 458.38
1209%E 173.63 279.38 283.00 365.63 a 34525 a 417.25 392.50 470.63
PRD 60%E 143.88 215.63 252.78 312.38 bc 284.00 ¢ 401.13 390.00 459.88
PRD 80%E 152.75 225.25 259.88 320.13 bc 297.13 bc 397.13 379.38 452.13
PRD 100%E 156.50 218.38 259.75 318.75 bc 301.88 bc 398.13 384.25 464.88
PRD 120%E 150.50 226.38 264.13 342.63 ab 322.63 ab 428.38 395.00 471.63
PRD 140%E 158.75 237.13 269.38 338.88 ab 320.00 abc 364.70 400.25 451.88
PRD 160%E 157.50 219.13 264.00 323.13 bc 295.38 bc 374.38 380.00 438.13

F-test ns ns ns * * ns ns ns

V(%) 8.43 14.72 5.67 6.95 7.40 10.45 6.27 6.94

ns : liuanaresiunnsenia

* . anadeluanusifgiiunaunlesnswileuny launnsnaiunisadinssauanuiady 95% lag3s DMRT

mMInsvinanugmslureswudauiu nuanuuandsegeidudAgneata luriseny 39 uay
45 ou lnenmslidvausenuimsy 120%E Wanuenimddugandmnisnisidnw udliuandransada

Fumslvinlagldinaiia PRD 1209%E uay 140%E (31971 2)

=] o & a ) a a ¢ 8
29 4 (a) N139379TAANTURAY, (b) waz (<) NIaTITanITRsYRUlnueIU ALY

o X A v ¢ Y o ] | A v o w aa | A
ﬂ’ﬁﬁ]5'3%'3G]WHWWWQIU?J@Q@U‘U']@@J“'HJU NUATULLANANDY WUULAIAEYNINEDH s[,uGU'J\‘i@']EJ 33 LADU I@EJ

msTidwausgnuimsany 120%E Tauiinislugandmnisnisifne ualdunndanisadadunishinlagly

'
o ¥ a

wiAtiA PRD 140%E wagnuanuuanasegeiitedidgdmiaialuyiteny 45 wau lnenslidivauseniuni

o

n3au 120%E Tiiunnisluaaindmnisnisidne wildunndramnsadiadunisliinlagldmada PRD 120%E,

140%E uag 160%E (m151991 3) drunsiasgiiulalusuinuiulugesvesduuiauungiu nuaNLLanA19ee198

o

HadAyneadia Tudeny 33 weu wilinuanuwansiunadifvesiiuintsnununisluyngieny
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X
Aunnslu (m59uns)

sl » » » » » » » »
21U 27 Wheu 33 1H0u 39 Lheu 45 1fiou 511fou 57 wiou 63 Lhiau
Non 1.13 2.22 270 b 2.94 351 cd 4.37 5.64 6.25
120%E 1.37 2.30 3.12 a 3.81 4.60 a 4.81 5.80 6.38
PRD 60%E 1.12 1.83 273 b 2.96 3.72 bcd 4.68 5.77 6.10
PRD 80%E 1.12 1.98 2670 3.15 3.36d 4.43 5.62 5.59
PRD 100%E 1.25 2.18 282 b 3.41 3.74 bcd 4.55 5.48 6.24
PRD 120%E 1.13 2.05 284 b 3.35 3.97 abcd 4.97 5.99 6.39
PRD 140%E 1.16 2.23 3.07 ab 3.30 4.30 ab 5.17 6.10 5.60
PRD 160%E 1.21 1.91 279 b 3.35 4.08 abc 4.63 5.62 5.55
F-test ns ns * ns *x ns ns ns
CV (%) 16.82 14.55 8.45 11.12 10.50 8.92 7.91 9.02
ns : laduansneiunnsedia
** . giadsluaausifetuiinusesnusmiousu liunndatunsadnfissiuanuderiu 95% waz 99% Tag3s DMRT
3. NaNANYD AT
99T 4 nandmrduniniy
) NAKAATIY
AsboRin _
Purungaemslinel (Meaiw) dminuananselsred (Rlansy)
Non 395.48 b 2,638.14 ¢
120%E 523.73 a 4,504.32 a
PRD 60%E 374.10 b 2,836.16 C
PRD 80%E 434.63 b 3,113.99 bc
PRD 100%E 431.08 b 3,206.25 bc
PRD 120%E 429.92 b 3,273.90 bc
PRD 140%E 428.73 b 3,798.28 ab
PRD 160%E 34323 b 2,769.54 ¢
F-test * *%
v (%) 18.74 15.72

@

* = . aadgluanusifeitunausiesnyswitleunu luananatun1aadfnsesuanudieiy 95% wag 99% Lag3S DMRT
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swamzenn/AA (nza) urmlnssandn A (Alantu))

(a) ‘ (b)

A9 5 () unzangsialssed (b) dninuandsnsalssel

o o aa

HandnvediuUauy Minsiuieluraseny 39-63 e wumnuuansseglded Ay ain

o

vesdungaiedelsiel Inedulrduiniuiilasuinnmsany 120%E Tdwiunvateainign tnglvidnuau

q

o v A

nyane 523.73 nranesiolssel waznuanuuanssegditeddydmetiveniminrananselsred Tnadu
Undunituildsuivimsa 120%E Wiwidnuandngenimnisnisiidne uslduandrstudurdinindui
Igsuihlngldinaiia PRD 140%E Taglvimiinaananvindu 4.504.32 uag 3,798.28 Alanduseolisel audsy
(19197 4 wagnmil 5) Fuihdinbduilildsuivaussmuiudyliuendatiosnimaisnsiidne daumsls
thitansaws 120%E Snaiasydulnuaslinandnganimnismslsi nslidlagldivata PRD 140%E 1¥inns
Winiulauaznandaliuanansfunistidhitmsey 120%E Tasaunsaussvdathuaussniuld 38.88% udlv
wanAnanas 15.68% dadululufiamaienfunisdusures Sadras (2009: 183) 1nslilngldinadia PRD
ansadfiunannmnisldiheesiialfideiieutunmslidhung waglddenuuandrafumeadilud i
HaNdn maﬂﬁﬁﬂmﬁwuﬁuﬁwﬁ'ayjaﬁﬁwﬁ"ay,ei’m%umwmmLﬁ@ﬂ%ﬂiﬁi’f%’mmsmﬂﬁﬁﬂLLumJiwéTm WazNIS
oonuuusruunslithsaussnusuulszasalunasgnindinisy Wuwamdumsaedgmnisienzans
fosvasinduhifilutinguds msiaumeluladnisndn nisaaduunsndnannisgui wasifiudneam
manamUdihiiy dafudsmsfimaiaungiuuunsiideaussnmuudszndalagldivada PRD ewfiusdn

awnsttivesive Ingengluurduisiusaly

o)

] v a s 8 o < o a o 8 o a
2199 6 (a) MshinaranueaU1aNL, (b) NSIAUNYINAKRESR, (C) NSHTIVIAUINUNNANER
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A3UNaN1339Y

nansAnwnsldiwayssmusuulssudauitrduinfulagldveda PRD Tnevinnisiw3sudiounis
WiAvlakaanAnvesdTtuiusgT g 51 7 dnengudeugn 15-63 ey sauiduil 1 quaniug 2558
fetuil 31 uns1au 2562 sewinsdundunisuilaliivaussmudsdn hivhiuiinseiy 1200 ezl
yaUszynulaeldinadla PRD 60, 80, 100, 120, 140 way 160%E i ulamaassanivnassnsidiinvausenud 7
@annd) Sunaidios faminzan annsnagunansnwldsil

1. SrunutulunnaasnnsAne 628 Yu sauUSnaniiuy 9,302.7 HadLuNS Samaanadivinsldn
YaUTEVURS 7 33015 S9uaunslii 127, 99, 109, 118, 127, 133 wag 138 A% ALEEU USUnTil
3,952.87, 1,606.66, 2,345.09, 3,125.18, 3,952.51, 4,810.08 waz 5,736.86 JadLuns Andu 82.92, 16.48,

'
v

24.21,32.53, 41.44, 50.68 kag 60.83 gNUIANUATHOAY AUEIAY A5l lneldnaia PRD Tunnseaui
Anw Usendathvauszmundinislidiviansay 120%E winfu 80.13, 70.80, 60.77, 50.02, 38.88 uas
26.64% ANUGIU

2. massyivlawegnsliandnvesunduiaiu suidusudlildsuihdadiliuanandosniin
Fnnsfinw daumslsiivianseiy 1200%E Smsasaiviauaslfiandnganimaisnisiignu mslmhlngld
waila PRD 140%E THnsiadyivlanaznandnliuandr9nisadfdunisliimiamsama 120%E lneananse

Uszndmivausenule 38.88% walNaNARAAAT 15.68%
UTIANYNTH
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Abstract

Energy dissipator of spillway is an importance structure. To prevent downstream scouring, the
energy of water that flow through spillway was dissipated before release to the natural channel. If the
energy dissipator does not work suitably, the water with high energy damages the downstream
channel of spillway. This may effect to the dam safety too. In this study, computational fluid
dynamics model was applied to model the water flow through the spillway of Prasae reservoir and
examine energy dissipation before the project was improved. The energy dissipator of Prasae spillway

is the stilling basin. The study was conducted in 2 cases. There were 100% and 32.5% of maximum
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discharge at maximum water level, the reservoir water level were at +36.570 m. msl and +35.785 m.
msl., respectively. The result showed that the hydraulic jump occurred in the stilling basin. The jump
type were submergence in both cases, compatible with theoretical analysis. The percent of dissipated
energy were 72.96% and 83.30% respectively. This study will be used for energy dissipation efficiency
evaluation of Prasae stilling basin after the project improvement. The Prasae spillway was improved

by increase 1 meter spillway crest level with flapped gates for storage efficiency. The downstream

apron is was raised up 0.75 meters.

Keywords: Energy Dissipator, Computational Fluid Dynamics, Spillway
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ABSTRACT

Currently, drought and estuary saltwater in river basins cause
more crisis in Thailand, resulting in more discharge from
upstream reservoirs to manage such problems. Sometimes
drainage water from the dams of Chao Phraya River basin are not
enough to push seawater causing saltwater intrusion to Sam Lae
raw water pumping station. Thus, the seawater contamination in
raw water leads to increasing salinity of water supply. The
Metropolitan Waterworks Authority (MWA) is responsible for
the supply and service of standard tap water for consumption, and
therefore MWA has to solve this problem together with water
managing organizations. However, the drought crisis is a natural
disaster which cannot be controlled. Furthermore, MWA
possesses only 2 raw water sources which are disconnected. Also,
the water use demand from Chao Phraya River basin is highly up
to 4.6 million cubic meters per day and MWA cannot find new
raw water source. Besides, the water treatment plants of MWA
were designed as conventional water treatment processes for
surface water that is freshwater. Therefore, the water treatment
plants cannot remove salinity from raw water; so, this solution
was not effective enough. As a result, in certain times, the tap
water quality is not up to the specified standards. Which may
have an effect on the health of many water users and causing
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damage to the industrial sector and the overall economy of the
country.

As a result, MWA develops a tool and methods to solve the
saltwater problem (the case study of Chao Phraya River Basin)
that is more efficient and can reduce the impact more than before.
The development of tools requires integration of various data,
both past and present, from both inside and outside the
organization, such as data from numerous water quality and
quantity analysis equipment installed in raw water sources, in
order to create an automatic salinity prediction model in the Chao
Phraya River 1-3 day in advance using LSTM (Long Short-Term
Memory) tool. This could predict approximately 0.94 of R-
squared and be a tool for planning and pumping raw water at an
appropriate salinity level into raw water canal (MWA. standard
not more than 0.25 grams per liter), which can reduce the number
of raw water hours that are over-standard salinity in March 2020
from 172 hours to 72 hours or representing a decrease of
approximately 58 percent and adjust the water production rate to
suit the raw water pumping rate at the raw water pumping station
that will not have impact for customer. The aforementioned tool
can be used to schedule and plan to effectively push the seawater
away from the raw water pumping station by coordinating with
the Royal Irrigation Department (RID). This is called the “Water
Hammer Flow Operation in the Chao Praya River”, letting large
masses of water repel the high salinity wedge. Which proceeded
together; RID increases water drainage/water diversion and opens
the Khlong Lat Pho floodgate during low tide (closed during high
tide) while MWA stops pumping raw water into raw water canal
and adjust the water production rate to suit the raw water
pumping rate. The mentioned tool and method can solve saltwater
intrusion problem more effectively and concretely.

KEY WORDS: MWA., salt water solution, LSTM automatic
salinity prediction model, Water Hammer Flow Operation
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Abstract

This article presents partial results of the research project under Spearhead
Research and Innovation Program, Thailand Science Research and Innovation (TSRI) to
exhibit the status of reservoir water storage for Bhumibol and Sirikit Dams from the
lesson learnt on water resources management from past to present. Water storage
potential in future of these two dams was also analyzed by proposing 3 key strategies;
(1) to control proper size of cultivated area in the Greater Chao Phraya Irrigation Project

corresponding to the water supply status (2) to reduce excessive water downstream
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of the main dams and (3) to consider sideflow as the important element for the
determination of dam release. The results could help benefit the related government
agencies to learn from valuable experiences in the past. This could lead to the
improvement in both reservoir planning and operation and response measures at the
present time. Moreover, the government agencies could specify the precise direction
in water resource management and apply an effective tool to secure sustainable water

supply status in future.

Key words : Water Storage, Reservoir Planning and Operation, Bhumibol Dam, Sirikit

Dam
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sun1sduanAdulszAninnsldthvesia (ko) mndeyanaudien
Crop Coefficient (Kc) Equation from Satellite Data
uuntius nasan’ 453 gavavd’
Nonthanan Thongkam® Soravis Supavetch?
Imnsslasadeiuguwarnsuims aninerdeinumsmans viaou

Email : nonthanan.th@ku.th! fengsvsu@ku.ac.th?

Toyavnaniiiey Sentinel-2 \udeyaninarsanaiiisusieazidengs 10 x 10
p519as wardinnudlumssuninduiidunnduns mngdmiunsUssgndlduimsdans
wannwaslulassnisdsiuagiigednuiiiuiaa suautasnuasiade 18.91 15 lngang
ﬁmﬂ%tﬂusﬁagaﬂlumiu%mi%’mmiﬁwﬁm%’u’lmaﬂwzﬁaﬂizmwiw q uneuilavinsine
fuurdanesfiufidrdyivganunsoiluvszendldlunisuimsianisilufiufivauseniu
Tagtanzlunisnsiaudasiiugninn amaduiuiivgndn eatisnaiidivue) saluiisléi
MaWAILUUS eI A wMAdIsEAnE sldiuesdnn (Ko anadsiifinnssaainns
Uszananateyaannaaiivy Sentinel-2 LUUNToNLNBEN NAIINIITENUTTATUTEYNALEN
d1fny 3 Useiiu Ae (1) miﬂizmamaLﬁamwmLLUa@ﬂQﬂsﬁﬂfﬂmmmmﬁﬁmum (2) N3
Uszanananuiiugndng (3) wuudaesdmiuduandulsyaninisliiivesdn faunsn
iluldumuaudesnisiheesinlunlasgniasfiufivatseniu nannnisinuide
aunsandulszavinslitesfivandvifivnssavemnifioy Sentinel-2 fidwiniu Ke =
2.1239xNDVI + 0.0255 sauidlduansdauuzilunmsvszgndliosdanusiildanauided Tu

AMIfiaMsUImsiamsdiensinensvastasensvausenubiludiuasurawastoiauauuy

[y

AnednAty duUsEAnSnsidinvesity, Ke, tayanniiiiey

Abstract

Sentinel-2’s data is high resolution 10x10 square meters and frequent of Orbit
in same area every week ,it is suitable for paddy field operation in Thailand that almost
size is around 2-10 rai, especially water management in irrigation level. this article
research and develop algorithm to detect panted paddy fields and beginning date of
planting in our period determination together with development in crop coefficient
calculated model from normalize difference vegetation (NDVI)’s excluding cloud. 3

results are available detection in more than 100,000 rai in time range, beginning date of
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planting calculation in estimated and the last result is crop coefficient model that we
can take it to calculate evapotranspiration in all of irrigation area. Finally, crop
coefficient equation from sentinel-2 data is Kc = 2.1239xNDVI + 0.0255, including a

suggestion to apply in irrigation project’s missions in the conclusion and suggestion.

Keywards : Crop Coefficient,Kc,Satellite Data
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Kc= 2.1239*NDVI+0.0255
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Histogram of NDVI (age=5) Histogram of NDVI (age=25)
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Histogram of NDVI (age=60) Histogram of NDVI (age=80)
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freuristauas vh 2 iU Ae shsumunaifushd uansazans @m62 - RD No Smumsnae 3 91 Usnd ukg
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FENATY : MIMUANTAN, NNPILYY, ENTTINM, ensavene &m62 - RD NO.L

Abstract

Spread of Water Hyacinth continues to be a significant problem in
irrigation systems, such as blocking water flow in canals, shallow water source
in reservoirs, water quality problem, effect on aquatic animal habitat and water
scenery and reducing water supply to irrigation area. There are many methods of
water hyacinth spread control mechanical, chemical, biological control,
utilization and combination of applicable methods (mixed method). Mechanical
control is a safe method but using a lot of labor and high expenditure compared
with chemical control, which is more efficient and has a lower cost. However
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there is a constraint on users’ knowledge in right application of the chemicals.
Biological control is effective in small area and takes a long time to reduce
density of water hyacinth. Therefore, biological control is not widely used
because water hyacinth has very high water content, about 80%. Bureau of
Research and Development has been researching to control water hyacinth for
protecting the environment, optimizing the cost, improving the safety and
effectiveness by using extracted (1,8-Cineole) mixed with chemical agents
controlling growth of Water Hyacinth 2,4-D (2,4-dichlorophenoxy acetic acid)
in salted form) and surfactant (glycerin) for absorption enhancement. The
research consists of 3 parts.

1. Test of the efficacy of 3 types of mixtures: eucalyptus oil
(concentration 10,000 ppm) + 2,4-D disodium salt (concentration 10,000 ppm )
+ 5 % glycerin (concentrated) at a rate of 10 liters each. Every rate uses 5%
glycerin of total solutions. Eucalyptus oil and 2,4-D are variable in volume ratio
(v / v) Eucalyptus oil: 2,4-D, 100: 0, 75: 25, 50: 50, 25: 75 and 0: 100 Plan a
CRD (Complete randomized design) design with 6 treatments (Treatment
Replication: Mix the dissolved ingredients together, spray all over the water
hyacinth leaves grown in an 60 cm diameter pot. Evaluate the effectiveness of
the mixture by grading the mortality according to The European System of
Weed Injury Evaluation, and Weighing of Water hyacinths before and after
spraying at 1, 3, 7, 14, 21 and 30 days, found that Eucalyptus oil compound -
2,4- D disodium salt at the rate of (v / v) 50 : 50 and 5% glycerin of total
solutions gave the most effective and rapid control of water hyacinths, causing
the death of water hyacinths altogether. Name this mixture as R&D. 62 RID
No.1

2. Testing the efficacy of R&D. 62-RID No.1 in house conditions,
selecting 3 types of mixtures from the most efficient rate test (item 1) consisting
of eucalyptus oil + 2,4-D disodium according to the results analysis, glycerine
should be reduced is 2.5% of total solution. Therefore, R&D. 62-RID No.1
contains eucalyptus oil (concentration 10,000 ppm) + substance 2,4-D disodium
salt (concentration 10,000 ppm) at the rate (v /v) 50: 50 and glycerin. 2.5% of
the total solution was experimented in a 10 cm diameter 60 cm. Basin with a
water tank made of water hyacinths in 2 formulas. R&D. 62-RID No.1, 5
repetitions per batch. Evaluate the efficacy of the substance by grading mortality
according to the European System of Weed Injury Evaluation and and Weighing
of Water hyacinths. Follow and assess the environmental impact with water
quality monitoring before and after the control at 3, 7, 14, 21 and 30 days
showed that the water hyacinth mortality results significantly different from the
control set, completely dead water hyacinth and water quality. There was no
change in the irrigation water quality criteria under Article 8

3. R&D.62-RID No.1 solution application triplicate testing was
conducted in 6 research plots of the irrigation area of Nong-Nak Canal, Khlong
Priao Sao-Hai Operation and Maintenance Project, Saraburi Province, Regional
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Irrigation Office 10, conducted an experimental plot of 20 meters length, width
of 20 meters, depth 1.30-1.50 meters, in total of 6 plots with 2 water hyacinths,
consisting of control formulas with R&D. 62-RID No.1, 3 repetitions per set.
Evaluate the effectiveness by grading mortality according to the European
System of Weed Injury Evaluation and Water Hyacinth Weighing. Then
monitoring by taking samples for testing was conducted at day 0, 3, 7, 14, 21, 28
and 60. The result showed that the R&D.62-RID No.1 solution is significantly
better than the other solution and has good potential to control water hyacinth
with and few effects on minimal environmental impact. Follow up with the
environmental impact assessment by chemical water quality monitoring and The
residues of the substances before and after the control at 3, 7, 14, 21, 28 and 60
days were found to be more effective in controlling the water hyacinth than the
control plot which gave significantly different results. Completely, the chemical
water quality analysis did not change and there was no residual effect of R&D.
62-RID No.l1. at 14, 21 and 28 days, the amount of 2,4-D in the water is very
low, 0.00153, 0.00978 and 0.00124 ppm, respectively, in the water quality
criteria for the protection of freshwater resources of the Institute. National
Inland Fisheries Issue 1987, Department of Fisheries (2,4-D substance, the
highest concentration allowed to be 45.0 mg / L). At 60 days, 2,4-D was not
found in water. 1,8-cineole and glycerin are biologically active substances,
which are decomposed in nature by microbes. 62-RID No.1 to control the
eradication of water hyacinths from irrigated areas, which is an effective,
convenient, fast, cost-effective, and safe environment.

Keywords: Control, Water hyacinth, Biological Substances, R&D. 62-RID
NO.1 Solution
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wsasRfelidngluresinausidiitiu aswauil Fondh aam. 62-RID No.1 wmsvieaeu dil

1. MsnadeuUsEansnmveseskay 3 vila lunisidadnauydn luanimSeunaass
wiSsAuNaN a3 3 ¥ia Ao thifuganduda ans 2,4-D disodium salt uazndieeiu laewden iy
AaUsa A 10,000 ppm widey a3 2,4-D disodium salt A 10,000 ppm B asEud

(stock) LAZNAEIUTNTUY TLNUNITNAABILUU CRD (Complete randomized design) yinnsnaaeu
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flayn 6 #13U (Treatment) 37121 3 41 (Replication) W3taans nsnsildndiwaTu 5% vesansazans
Wavun 5wﬁugmaﬂ§fa way 2,4-D Wudius Tudnsrdrulaesuing (vAv) fﬂﬁugmﬁﬂﬁa - 2,4-D,
100 : 0, 75 : 25, 50 : 50, 25 : 75 wag 0 : 100 viimsaanuanslmuludnaurnivgnlunszans
WRBULATEU VUIALAURIUANENAS 60 WURAWAT UTsllunan1snieveslnauyin 235 Av 113
UsllunalieananIm AaensaziuunITnIe 1-9 AMUR1519WUY European System of Weed Injury
Evaluation wagmsUsidiunaidsuTana fenisdaiwiin fisvoznanieunazmdsmsmunuiina 1,3, 7,
14, 21 @z 30 JU SIUTIU AR ITINANED R

2. nedeuUszdnsnmansansayans @, 62 - RID No.1 luanmiSeuveass lasfAniden
ansuan 3 win nnismaaeuldSniiussansnmitian (fe 1) Usznaudae thifugadusa+ans
2,4-D disodium salt fionsdrulneusuins (v/v) 50 : 50 way NaLwesu 5% VD9ANTALANLIINUA
PnmMaTzinanuinisinsanUSinandweiy [u 2.5% vessazaterimun daluansavany
@IN.62 - RID No.1 Uizﬂauﬁaaﬁwﬁuqméﬂﬁa (AANULTUUY 10,000 ppm) +@735 2,4-D disodium
salt (Aa1ududu 10,000 ppm) Agn1dulasU3uINT (VA) 50 : 50 waz nAweTu 2.5% 189

arsazanenanus nanliansazanaduilowmediu wailudanuuudnausniwseul’ vinnisveasu

a

fiavun 2 #3u (Treatment) $1uan 5 41 (Replication) fio #15ufl 1 gamauay laidaviu di¥udl 2 4a
d1392818 @I, 62 - RID No.1 Ussiliunan1sseuasinauyi 2 35 Ao MsUssluNalannIn faenms
THAZLUUNITNY 1-9 MMUMITIMUU European System of Weed Injury Evaluation wagnsUsgiiiunalds
Uaanas fhemsdadmiin famauasUssiiunanssnuivaanedeudionismsnasuauaimimiaed
(chemical) Tuth Aounasdsnsmuauidn fisvezia 3, 7, 14, 21 uag 30 TIUTH WavlATIING
MNIEDR

3. yindeuUUsEAVE N MUBtENTaYae @AW, 62 -RID No.1 TuuSmnaesszuiethaaemieg
WA ﬁuﬁimqmida{i’uwLLazﬂﬁqn%’ﬂMﬂaaam%m—mlﬁ Jarinaseys 9uUamnas YUINAIINETT
wUas 20 wms Aund1eUsEann 20 WAs A1NEN 1.30-1.50 wms avaa 6 ulasddnaurad
wUas Yinsvagousiavun 2 #13U $1uau 3 91 Ao Uil 1 wasnruau ludawy di¥ud 2 uwas
#1588818 @30, 62 - RID No.1 Uselilunanien1siiakuuniIsnIeain1s1auuy European System of
Weed Injury Evaluation wagmsfsiminuasinauenn AanudinsegiaunmimaaduazUiua
ansandnsluth NULALNAINITAIUANAIIN fiszevinan 3, 7, 14, 21, 28 uay 60 Ju

NANTSANEIY

1. NANIVAABUMSATIEIUNANTES 3 viin AiTszAnsamlunsidainauang
fian Wudﬁﬁwwau‘l}ﬂﬁugmaﬂﬁa (AL UNTY 10,000 ppm) +@13 2,4-D disodium salt (A%
Wty 10,000 ppm) ASas1dLIAEUTIRT (VAY) 50 : 50 uay NaLwEIU 2.5% YesansazatLTIviLA
fuszansnmdigailuansnan @m. 62 - RID No.1 Tunsindainaun

2. HaNMIVAABUUSEENE MNYsENsazay @, 62 - RID No.1 Tuanmiseunaass
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2.1 NMIUTZHUNANIIANEAIENITIRAZLUUANLANTNIUY European System of Weed

'
1 )

Injury Evaluation WU3MHA3INANTIN 1 NEN1sAANUNTEELIA 3 TU YANAHDUAITINAUTINSUANY
AERUWLAAY 4.60 A1 t 11.55 wagA1 Sig. 0.00 FeilAdounidn 0.01 YAAIUANANAUYIIUNF AZLUL

8.60 WANIINYANAABUNITAANUAITALAIY @IN. 62 - RID No.1 LazynAIuANLANGINi ULl

Y [y [y

Hed1Ayn1eadanszau 0.01 Nszeziian 7, 14, 21 30 Ju Anauraelasdudsasiuuiagg 2.40,

ISP

1.60, 1.40 uaz 1.00 Mua1du A1 t 17.90, 20.87, 21.50 uag 36.00 AIUENU A1 Sig. 0.00 Tadle

o w 1

Wpen31 0.01 YAMIUANRNAUTINIUNR ALLUL 8.60, 8.20, 8.20ua 8.20 AMUEIFU WARYINYANAABY

Msdnviuansazane @m. 62 - RID No.1 uagyamunuuaniiuegisiifuddgmaataisesu 0.01

asedl 1 wWisufleuuseansnmussansazane a9, 62-RID No.1 lumsmsafinauean
fiszeziaan 3, 7, 14, 21 waz 30 Su luanwiSeunnass lnenisliazuuunisane A

fM197966UU European System of Weed Injury Evaluation

P/

U380 ()
WU

3 7 14 21 30
TAAIUAN 8.60 8.60 8.20 8.20 8.20
@9, 62 -RID No.1 a4.60 2.40 1.60 140 1.00
t-test 11.55 17.90 2087 21.50 36.00
Sig 0.00 0.00 000 0.00 0.00

22 msvssdiuammedasnsdaiviinan (130) wasimiinuis (n3w) wdsmsdamiuil
se2a1 30 YU wuiHaTnaaed 2 e wiinan yavadeuasinaus i iinanads 7.07 n¥u
WisudieusugamunsinaurUnR dviinanieie 3800 nfu fien t 30.25 wazen Sie. 0.00 Fsidtionnin
001 ugnyi AVIRABUMSARMiLENTazaNY dM. 62 - RD No.1 uazypmunsuanisiuee 1ilieddnmeadiad
siu 001 Tt mminuiia yemeaeuansiinaurmnuaede 048 nfu WisuileuduyamuaudnauYm
Unf Ymnuiande 890 nu firn 12682 wazen Sig. 0.00 FeliAtiannin 001 uansiyevAFEUNTAATIL
ansavany &nw. 62 - RID No.1 uasyaenuatuand iuee 1 iifeddnyyneeifiszsu 001
e 2 WisuiieulsEavEnmeesensansazane @am. 62-RID No.1 Tumsindadinauym

fszeziian 30 U TudnmiSounnass Tnemsysdmaingn (g) wasumainuiie(g)

wiia daidnan (n3u)e.) aradnula (nSulis)
YAAIUAN 3500 590

91, 62 -RID No.1 7.07 0.48

T-test 34.25 26.82

Sia. 0.00 0.00
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2.3 nansAAAIALATUSEITUNANTENUYBENIALANE . 62 - RID No.1 Audauindes
FrensarndeunmnmtmIaed (chemical) luth deusagndinisaauauidndnaueilsyozaa
3,7, 14, 21 waz 30 Tu luanmiSounaaes lnemyingamadl (T) AUBnaieendiaufiavaneni’ (DO) A
Fuunsa- (pH) wazAnsiln (EQ) wuinmsingamgii (1 uavrBaeendiauiiasaneti (00)
fsvpnainedudnungunmmmnasiaun M aUTEINL Aeneen 8 Ao gangiiiliifu 40
pernwallea Usunaeendwudiazanein lisinin 2.0 fadn3u/ans (ppm) IneBuissezne 3 Ju
@5a¥any @, 62 - RID No.1 uagyamuruilaamnil Indifeaiuegluya 27.67-2851 ssrnwaidea e
U%mzuaaﬂ%Lﬁ]uﬁazawﬁwagﬂwﬁ’m 3.78-4.27 ppm Tiszeziian 75U ansavany @i, 62 - RD No.1 WAL
munufigamnlndiAesiueylurag 20,0030 00 evaGiea Aanneendauiiozaneii egflutag 389-
430 ppmAszezaan 14 Ju asazate @m. 62 - RD No.l uazyamunuigaumniilndifeatueglugig
28.02-29.09 sarnwalded AU3Inaesndauiiazaten 9¢/Tu974 3.81-5.00 ppm fiszaziian 21 Yu
ansazane @, 62 - RD No.l uazyamunuilaamgiilindidesiuegluyig 27.81-28.67 asmiwadiea A1
anaupendwuiiazaneiin agfluAae 3.92-4.17 ppm sreziia 30 Ju asavae @, 62 - RD No.l kageyn
munufigamglndifestuatlutg 27.07-27.60 ssmiwafiea Aiinueendinuiiosatet ogflugag
3.64-3.90 ppm M¥InAANadunsa-ne (pH) wazAnsili €0 Wulumad; ﬂﬂmzﬂmmwﬁ'}mmﬂmsﬁ
ﬂmmwﬁwaﬂismu EUNRST 8) Ao APUTUNTA-A9 6.5-8.5 wazAn s Ty 2,000 lalas
lani/imufans wudn iszezinm 3 Yu a1sazane @, 62 - RD No.l uazyaemuay slarudunsa-ang
Tnddsetuoglugae 6.73-7.00 fiArnsiluii eglutas 855-890 lulaslui/wuims fiszoznan 7 5u
ansazany @m. 62 -RID No.1 uazaaeuny Jranandunsn-aing Indiesiuegluyae 6.00-6.93 luleslni/
wuRng sl oglugas 890-924 lulaslami/wufiums Arn1suilaidia Aszezian 14 Sy
ansazane @am. 62 -RID No.1 uaznaauau JAmnudunsa-ane Indifssiueglugg 6.00-6.99 fiamsih
vt eglutig 893-1000 lalaslani/wufums Arnsilii fiszozim 21 u ansazans @, 62 - RID No.1
wazynauau daeanlunse-nne IndiResiueglugae 6.00-6.99 fiannsliih el 866-914 lulas
lasi/AguRiuns Armsthli Asveziaan 30 Yu asazans @, 62 - RID No.1 uagyamuay Sy
nsn-ans IndlAeaiuegluga 6.00-6.55 dAmsthilnin egfluy 810-910 lilashmi/imuiuing

3. NanIVRERUUTEAS MwesEnTaraty @, 62 - RD No.1 lunseuruidarnauyniu
fuflvaussmu Uinueeessvue eremuaina Tsimsdsiuanigesnyaneande-aly Sminassys
difnnuvaUsznuil 10 HaaNATEIET 3 MIvAdeUUsEAVB A MYBsENTANTaYaNe @am.62-RID No.1 Tums
fdanaUYIN Aiszezian 3, 7, 14, 21, 28 uag 60 Ju TufiufivaUsenu U3nananssy UL ML IR
Tnsamsaniuaniigsnweseandsay fminassys mavsadiualasmslesuun wuiwdansde
yiufisvezna 3 Yu Wisuifisuaziuuadon1sme genaaouasinAuYIIEIAY AzLULIAY 5.33

YAAIUANRNAUTINIUNR AzUULRGY 9.00 A1 t 11.03 ULagA1 Sig. 0.00 FailA1daendn 0.01 kaAvi1Ym

9

[

a 1 1 Y 1 a o o Qad'
NAFDUNITRANUAITALANY dIN. 62 - RID No.1 WagynAIUANLANAINNUBY1NUUYAIATY NINEHAN

o
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52AU 0.01 MEINSRANUNTTEEIAN 7 ke 14 TU YAVAADUATSHNAUYNSUMEAMILLARY 3.67 Uay 2.67

1At 10.61 waz t 12,73 A1 Sig. 0.00 LAAYINYANABUNMIAANUENTAYAEY &IN.62-RID No.1 kasyanIuAL

'
aad

uandnstueglfeddmeaiAfisyiu 0.01 ndsnisaaviuiiszeziian 21, 28 way 60 u Yavadey

yhaneinavaelaeduds azuuuade 1.67, 1.00 uag 1.00 AwEdy YARITUANKNAUYINUNG

AzuuuLRAe 8.33 1fA1 t 22.00 LazAn Sig. 0.00 Fsildaundn 0.01 LansiIyANAREUNITAANY

asavany @, 62 - RID No.1 uazyamuauuaniiuegsiidoddynisadffisesu 0.01

Ml 3 WesudieulszAvSnwvssansansazane a8am.62-RID No.1 Tunsisainauyan fisses
a1 3, 7, 14, 21, 28 uaz 60 Ju Tuufivauszniu Uinmesesssuneti vy

Tasimsdaduasinsshwaaeanie-ali Iminaszys Ingliagiuunsaenanisng

LWUU European System of Weed Injury Evaluation

szaznan (u)
WA
3 7 14 21 28 a0
AUAN 9.00 867 867 833 833 833
g2, 62 -RID Nao.1 533 3.67 267 1.67 1.00 1.00
t-test 11.03 1061 1273 14.14 2200 2200
Sig 0.00 0.00 0.00 0.00 0.00 0.00

NaNSMARBUYSEE NS ANMvRIENsANSAYane @a.62-RD No lumsidndnnuen
fisznznm 3,7, 14, 21, 28 waw 60 Ju Tuufivenssyiu U3nnnaemuemn Imqmiﬁmfmasﬂﬁq%’ﬂwﬂﬂam
aernanlyt Savioasys Usmliuememede3smadainn Quanttative) lnemsdaiwiinan uastiwin
WA (N3/N519R%) AaensIedl 4 wudwdamsBemiuans iszeziaa 3,7, 14, 21, 28 uaw 60 Ju dledins e
AaAewiinanua U mansvhaes Ut avRaeudieauanA T UYaRUAN Tde Sig. e
31 0,01 waRTI MAVIPABUNSAAN UANSAYANY &INL62-RD No.1 uasampunsmni e ueg 1l ieddtymeeiia
fisediu 001
M3 4 WisudieulssavEnmwesensansazany @62 - RID No.1 Tumsidndinauym fissziom 3,

7,14, 21, 28 uae 30 u luuflvaUssmu Vnumsasmannn Tasimsdaiuasizeinm

= v ~ & 3 o H o 0% o
ﬂa@ﬁLW'iEJ'J—Lﬁ'ﬂW Q.ﬁ'ﬁmi Iﬂﬂﬂ"li‘lﬁm"lmﬂﬁﬂ BAZUIRUNLAG (NSW/HNT1URST)

Fruzan (Gu)

TERILRal

ae

7 14
uwia

593

uia
!

21

e

a0

uks
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HANITIATIEVAMAINLT Lagn1sAnmIUuNannA1slul1ve9a15AZATY d9N.62 - RID

'
o v w a

No.1 NaulaznaInIsAIuANMIARnAUYIN Nszesiaan 3, 7, 14, 21, 28 uay 60 U Aaen15duny
fegnatluulamadevuinafiuiivalseniu Aapsszunet Arosmussun tassnisdsiuas
Thgsfnwnaeanien-anly Sminaseys desiegnaiieseinuiinaas 2,4-D luwlamaaes
Tneu3en fesufiinisnans (Wsewelne) $180 uaznsaninnmnimimiaad (Chemical analysis)
éhaLﬂ%iaﬁmmmwﬁfn,t,wﬁaim (Multiprobe) lngn15ingaumgil (T) FUTuneendiauiiazaisi
(D0) AnAstdunsa-Ans (pH) wazArnsunluin (EQ) msigamadl (T) wagArUSunaeendiaui
avaneih (00) wuindudnwazamuaminsnusiaunmiivaUseg auanes 8 fiszerinan 3
Ju @1588a18 @I.62-RID No.1 uazynpiuauigungiilndifssiuaglugie 27.82-28.23 941
wauda AUSneendiaufiazatetn egluts 4.30-5.11 Tadnfu/Ans fiszerinan 7 Yu arsavans
#IM.62-RID No.1 uagyaatuauilgumgiilndifesiuegludig 27.84-28.75 s aideud ArUun

gandlauiiazanein agluyig 4.91-5.91 ppm. Niszeziian 14 U a1sagaty @In.62-RID No.1 uayvyn

AIvAuilgaumgillndlAgsiuagludig 27.09-27.46 sarwaiea AUSUIMBDNTIAUNaza18UY BY

Y

a

Tu%29 4.62-4.94 ppm. A5zez1Ia7 21 YU @13a2a718 @I0.62-RID No.1 uazyaAIUANTlganad
Tn&iReartuglutag 27.38-27.76 asmueaidioa AUTinmeendiaufiazatei eglutas 4.60-5.00 3
ppm. Aisz8ziIa7 28 Fu @1savats @an.62-RID No.1 uazyamuauigaumgilndifsstueglugae
28.80-29.79 permnwaiiua AUSinaeendauitaraneth ag/lurag 4.79-5.10 ppm. SzewlIal 60 Tu
#1392A18 @IN.62 -RID No.1 uazyamiuauilgamndl IndiAesiuegluye 28.0-29.01 ssmiwaigya
AUsInaoondiauitazaneii ag/luv9 4.89-5.01 ppm.

WA NN InAP BT uNTA-Aa (oH) wazAtnsthlgin (EQ) wuinfiszenm 3 Yu nsazane
e 62-RD No 1 uasegprruna fianemuidunsein TndiResiuetlut 589600 Wudnvneanmmitdeudng
Hunsndntion Ss¥nedlunasioylau grumminteussyng sasnem 8 Sl ogluga 17001797 T
Tslani/Awu s Asvezinan 7 Yu ansazans @ 62-RD Nod uaseymenuay daeudunsaans IndiFeety

ol 590600 Budmunsamnmmideuindunsaidnos Sdneglunsioylau fenmsiiaii ogluda
1700-1860 lailasla /A ains Armsthlain fisvevim 14 u ansazans @ 62-RD No.1 uagyapua fien
euiduneing TndiAssiueglurae 588600 Wudnunsanmmiroutidunsadniios §eoglunsi
oylay Sennsthlyiin eeflurae 17231823 lallaslni/ v s Amsthlain fisveziom 21 5u ensazany aom,
62-RDNol uaearury daensluninan ndiRssiveglutg 611690 fiamstluin el 1663-
1723 lailpsland/wufisins fiszevne 28 u ansazany aam.62-RD No 1 waztyaruAs A mnudunsa-sing
Tn&iAvsrueglutiag 597690 @l Amsuiilniin eglugas 16201790 lalasTan Awuf s Aiszeznan 60 Tu
ansazany am.62-RD No.1 uazaamuny daeudunsnans Indidesiuegluaag 597690 Al o

Tuaiag 16201790 Talleslant/smuRues WA NwaA LN AN IYEUSEVINU Franesn 8



164

HANTTIAT WV HANNA VBN TAZANY an.62-RD No.1 NiUsenaun teu Uy maUss (1,8

Cineolel2,4-Dtglycerine TumMsid AR NEUAT ADULAEVA INMSRAAN U Seazian 7, 14, 21, 28 uag 60 Tu g

ApmzimnUsunm 240 luun Wewinans 1,8 Cneole Wuansiiegludwiugaduda Wuansdnm annsess

anesialadne Tusssm i edwise vingeeameninuegnalu msdesivuSing 2,4-D il nanunsnd

1 5 naMIATIINUIN 24-D WUTN YARUALA DY Wasvid M IAANLTssewIa 7, 14, 21, 28 wae 60 Tu Tl

WU U3y 2,4-D Tunin Not Detected Y aniasmagauansazans &in.62-RD No.l fiaukasa n1snaaeud

svenan 7 34 linwu 2,4-D Tudn Not Detected Seeiziaan 14 34 wu U53nau 2,4-D US3nad 000153 Naansu/ans

Srazan 21 T WU 24-D Usinas 000978 HaanSw/ans sxetian 28 11 wu 24-D Usinas 000124 Laansi/ans

warsEeza 60 Ju laiwu 24-D Tunin Not Detected

M 5 MAATEANUSINENSINANUB%ENT @n.62-RD No.1 Tumsidesnau

A OUMALYIRINMSRANUN SEaznan 7, 14, 21, 28 uaw 60 1 Tui unvaussynu

Uinrseniuenna lasmsdaueeng s vl Jminassys

TreRwsevivnyUsanas 24D Tuun

ar

— Iy \
YisTaTwraan

AzuAn (mg/L) ga.62-RID No.1l (mg/l) WLIELWR
sy Not Detected Not Detected
7 Nol Detected Nol Detected
i4 Mol Detected 0.00153
21 Not Detected 0.00978
28 Nol Detected 0.00124
50 MNol Detected Nol Detected

Ve : anasgIumseylatUsinaens 2,4-D Tundedivsinalliiu 45 mg/t

A a LY ’é A 1 a v A d' 6 ’oj ~ v
LRI 1BNENTITINT ADIUUUTELIUIAALAITIN QUUN 75/2530 1389 HEUNA EUNTNU MW BNTIANATDN

NSNENNTENIUIN

AN 6 ATNLANINIIAAZLULNIINBVBYIVNTLUU European System of Weed Injury Evaluation

I'v: Wy

ST FIAE NS ) VO 1 e

1

2

TuVnm e Lot S
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L diarn
) —
Ll’lrll.‘"\
vem LG Loy
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(4 RoTaT
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ES TSR ISTY
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d15azane WHEUA1TAYae YnueAanua1Iazae
820.62 - RID No.1  flaun1saanu

-~

:
m.;\?

o = 1 @ W = 1 o W = 1 @ W =t 1 o @ g
waadanu 7 vadanu 14 Yu vaedanu 21 Yu vaadanu 30 Tu M TAAMNIWIA
d o &
MeAsaIInilsay
(Multiprobe)

g‘dﬁ 1 MINAFDUUILENBNINUDIEIIALAY @IN.62-RID No.1 Tun1simiadnaue Aszeziian 1,3,

Y

7, 14, 21 war 30 Ju TUaN NS unaaasusn fhedafy d1dndtewasimun nsuvausenu

ANVULANAUYN yadanu 3 u wadanu 7 Yu viasdanwu 14 Yu
fiaunsanmy

»

-

W = 1 - W =t 1 W W = 1 W @ ’0’
viaedanuy 21 Ju yiaIannuY 28 Tu VaIanany 60 Tu mMInTRdARNIW
d W @
I MBLATaIANITIY
(Multiprobe)

5UN 2 ManaaeuUsEaninImMIBtansazay @In.62 - RID No.1 lumsmdadnnuyin fiszesiia 3,

7,14, 21, 28 way 60 Ju TUNUNVAUTENIU USHIUAADISEUNY ARDINUDIUIA LASINISAIUILAY

[

Un39snwnaesnied-tanl Saminaseys
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n15AUsIBuaraUNanIsINY

1. Han1sVAaUUIEANSNINVRIAITATAY @IN.62 - RID No.1 Tun1sAruaundn
fnnurrlufiufivaUssny Ulnaeaesssuiet AremuaIIA Iﬂ3&miaiQﬁWLLazﬁwqa%’ﬂwmaaa
Rl Sminaszyd drdnnurausemuil 10 wuiriuszansnmluniseuaumdadnauyan
#ffian san157 shlsinauraelaeauds waslifnansenusionmnmi

2. wanshnnuuazdssdunanndslutivesansazats @, 62 - RD No.1  flay
WAENAINITAIVANAIARNAUYI fiszoziian 3, 7, 14, 21, 28 way 60 Yu ﬁwmiejmﬁuﬁmsmﬁﬂu
uwamadeuuTnuiuiivalseniu aaesszutet Arsavuatua lAsn1sdninuagiiasne Aaes
Wil Smfaszyd deiregnaihinsgilaguisn fesfiRnsnats Wsemalne) S uay
n3Tanan N IMaAT (Chemical analysis) feiedasinAmuAmuuLTsm (Multiprobe) w1
nEan13dnniuans am.62-RID No.1lifinansznudenmniminlufinisudsuudas nslinsevin

USUUENS 2,4-D Na9N1SNAaauans @3n.62-RID No.1 wuuSuiad 2,4-D Uagunn N5288a1iinis

mevaainauy weglutluulamaassegluinamiauninii ien1sAuATEMINEINTENIUIN
anduUsERnIauiewd atui 2530 nsuuseas @15 2,4-D seRuanududugegangusenlvisllaen
45.0 §8an5U/ans Nsresiian 60 Tu Anaurneieanastaunldnulsuiu 2,4-D lanungnauees

fnnusinmds Tdiinns3msnginn @15 1,8-cineole wasndwodu iwsztduaistininaziinng

danelusssuyAcegaunidnie U Felddndusedimzinnanndng

UaqUuiinisldans 2,4-D disodium salt Tunsaruauidadnauein 1Wuisn1sad

a a 1

Usgansaimudiliosannisleeslivielaoncu 5-6 Talus waslindumaudneguwss d1unsldans

AN NTININIG wazdivszdnsamluniseuauidnlanadianizsisurssiauiiuu d1aglnla
Az = ) a o

USEANBNNTIANAITUNSHANAUENIYRADY 19U @15azany @In.62-RID NO.1 Lﬁuaﬂimammﬂﬁmus

Y

[ A

AAUFE Fellansdnfity Ae 1,8-cineole NiAmanTAtuN1sdugINIsaSyAUlAvTaIY ausaaansdn

o

a a 6

IadglusssuAmedunignie WU dnunauiunguansaiuaunisiasaydiulavesiig (plant growth

regulators) ¥iln 2,4-D (2,4-dichlorophenoxy acetic acid) Iugﬂﬁummﬁa (1510504, 2555) wlallu
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Abstract

The objective of this research is to evaluate the factor affecting of a small
water source development project in Uthai Thani Province area by using Analytical
Hierarchy Process (AHP). The process includes modeling of criteria, considering
weighted values using the pairwise comparison, and evaluating the suitability of
alternatives. In small water source development, this research 6 focuses on
construction cost, benefit area, community resolutions, number of benefit
households, engineering feasibility, and the increasing amount of reserve water. By

using the plan in the fiscal year 2019 of Uthai Thani province, a total of 8 projects
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were studied. The results showed that the top three factors are community
resolution, number of benefit households, and benefit areas (irrigated areas),
respectively. This research shows that the analytical hierarchy process can be
applied for budget prioritization of small water resources prosects.

Keyword: Small-scale water resource project ,Analytic hierarchy process (AHP),

Uthai Thani Province.
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1 Sahoo, 1998 [5]
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The potential study of Lam Takhong Reservoir
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grafuthameans Sfufivadssyuionun 154,195 13 dhasAatgmnisaueaudilugguds
wargnndeluggau TumsfnwiFshldnsfnudnenimsessrafuihdngaes Fouuusiaes MIKE
Basin Inemsinsizsiaugath nut Tuanindlagiu mnnsudmsiamsihwessrafuidmeaosdild
Lﬂmﬁﬂﬁﬁ’amiémﬁuﬁmwLﬁm whliAndgmnisuaueauivaussmuiiomn 14 T 910 30 3
warduTmnamindusaiuihgn 32 1w aua /A winniinisuiuusanasiufoiniserafuih agvili
PomnsaueauiaUssnuanaudiiiluowiansdimsdoamsisassmuiiensgulan-uilaa

WLTY Taganusnann1suakeautvaoiies 5 U kazfanusunuinausaivinlasnaie

o o w ! < % o ¢ 1a wva 1 =3 H o .
AEIALY: BNLNUUIAIRSARN, LﬂiM‘?/IU{V]UG]ﬂ’ﬁEJNLﬂUUI LUUABY MIKE Basin

Abstract

Lam Takhong Reservoir, is an embankment dam on the Lam Takhong River. The reservoir can
save water into 154,195 Rai of irrigation areas, approximately. This area always face with drought
in dry season and flood in rainy season. This study aims to investigate the potential of Lam
Takhong Reservoir by using water balance model (MIKE Basin). The study found that the existing
operation rule curve can cause drought, 14 over 30 years in this areas. Moreover 32 million
cubic meters of water will be spilled over spillway, yearly. However, water deficit can be
decreased to 5 years, even domestic and agricultural demand are increased, by using improved
operation rule curve. Also, spilled water over spillway is reduced due to water management

using reservoir operation rule curve.

Key words:  Lam Takhong Reservoir, Reservoir Operation Rule Curve, MIKE Basin model
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a 4 [ o o A LY <3 [ ¥ £4 < 1%

AU NERTansaAuinuINssauAuinla 314.49 dru au.a. Wy 373.46 41U AUy, lnguans

e Rn1ssafuTvg Fegud 7
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400

seduarmaifiudn v 373.46 d@vu aua. (+278.5 nann)

i R srduauRAudnidis 314.49 @ aun. (+277.0 3.9vn) // n

300 -

(aw aua.)

200

LRC i ® o URC (il LAC T et URC T

AnuyRsTaudunn

100

u.a, nw, f.a, Win, W.6. .0, n.A, a.a, n.n., "n.A w.n, ni.a.
o
3.6, n.w. .6, [SYRTN w6, 1.0, n.e. .6, n.u. .6, W.L, .6,
ILRC i 94.22 85.99 76.31 468.13 41.19 58.00 57.28 41.48 4£6.90 79.36 99.41| 106.18
URC fu | 294.29| 27B.55| 264.76| 250.13| 239.86| 229.06| 226.50| 221.8%| 220.88| 229.35| 299.24| 314.00
LRC Twai| 113.92 97.12| 82.37 71.17 65.55 41.87 41.55 69.59(  80.64 24.77] 115.85] 121.84
URC twal| 33%.99| 323.98| 313.85| 307.68| 300.06] 293.41| 287.00| 280.64| 276.33| 288.45| 357.85| 373.46

P ¢ 1a wa 1 [ s 1 1 [ & o
gﬂ‘n 7 mmmﬂgumm‘smomum‘lﬂuﬁaomamummmﬂaa

3. Han1sAnwaunauIvesiunAnulusey 30 U (aws w.A2531 fs w.A2561) Adguuudnaes

[

MIKE Basin Ingunannaeivfifnisenanuinuuulmisnldlunisiesizdaunain lonadsi
nsdin 1 Tnaiufifnisersfuinlng wasdnaaimvesensnoulsulsunaeiufifnisens
Wil wudn Ysunadwinlvaaseneivisdu 248 d1u avu/U Usunailugns 126.16 41 au.u/U

7]
v o

USunaudnauen9e 11.13 a1u av.a./2 ANUAeIn1sUIanu 212.10 a1u avu.y/d anaauun e

9.02 81U aU.1./U FHIUUNVIAUINIALA 5 U LaARIRIAITIN 4

z %

NN 2 wnadjusnisenanvinlud wazaninnisldulusuinn 20 U (w.a. 2581)
nu7 USuauvinliaadsnaanedy 248 anu au.u/U Ysunaniluenss 126.16 81w au.u./U Usunaiin
AUD197 10.98 81U aU.4./U ANUABINITUININLA 213.59 AU aU.4./U V19LAaULINMLA 18.31 Ay

au.1./A INUNVUNTvUR 5 U hanesannsien 5
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A13199 4 wan1sAnerauaauInIain 1 inasiujiRnissnaiviniva wazdnenmvessrernau

Uulsanaiufifnisgnanuin

Vunahseiiewads (§1u au.)

38Ms — — 3181
we.  wea fe. n.A. a.0. ny. .0, nwe. 5A. uA. nw. A

Usinanlvaassnes 7.62 16.95 15.19 16.94 25.94 54.73 66.10 17.04 7.73 7.47 5.88 7.26 248.84
ﬂ%mmﬁﬂuéww 224.04 23139 23675 22876  206.43 207.36 241.82 250.60 25235 250.68 239.68  229.12 233.25
ixﬁuﬁﬂuéﬂﬁ (1. 5vn) 272.73  273.03 27336 273.13 27225 272.43 273.82 274.04 27411 27399 27345 27292 273.27
ﬂ‘%mmﬁwﬁua‘ww 0.00 0.38 0.73 0.66 0.50 4.32 3.79 0.32 0.35 0.09 0.00 0.00 11.13
ﬂ%mmﬂa’aﬂﬁmﬁw 7.51 6.31 13.73 30.62 41.69 30.08 38.93 14.42 6.61 12.68 16.24 12.64 231.47
anafesnisigulna-uilaa

vioudlen Uﬂﬁm’i RAMNTIU 0.44 0.46 0.44 0.46 0.46 0.44 0.46 0.44 0.46 0.46 0.41 0.46 5.36
vaupauthguina-uilaa

vioadlen ﬂﬂﬁmﬂ PAFIMNTTU 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.02 0.09
mmﬁaam‘sﬁwaﬂizmu 6.55 1.31 11.80 30.76 42.48 23.82 34.80 12.68 2.75 11.61 15.75 12.44 206.75
PauARugalszIY 0.50 0.05 0.62 1.86 3.09 0.21 0.57 0.37 0.00 0.10 0.53 1.03 8.94

A13199 5 wan1sANeaNgauINIaN 2 inariujiinssranuinvstuazaniwnisidunlueuian 20 Y

(W.A. 2581)

Vunanhseifewads (§1u au.)

s19mMs 5780
(SRR Nn.A. fl.il. nN.A. a.Aa. n.8e. f.0. W.8. 8.A. u.A. N.N. ﬁ.ﬂ.
Usnanhilvaasgnas 762 1695 1519 1694 2594 5473 6610 1704 773 747 58  71.26 248.84
Vsmsilugne 20158 22000 234.43 22644 204.04 20492  239.50 24839 250.11 24836 23727 226.66 230.89
sesuthluenen (. svn) 27260 27291 27326 27304 27214 27230 27372 27396 27402 27390 27334  272.80 273.16
Usmnanhdusne 000 036 072 065 050 4.32 3.59 031 035 008 000 000 10.89
ﬂ%mmﬂa’ayﬁwﬁw 7.58 6.29 13.68 30.72 a1.77 30.15 38.66 14.50 6.65 12.79 16.31 12.73 231.82
aufesnisigulna-uilaa
vieuiler Uadnd geaminssu 056 058 056 058 058 0.56 0.58 056 058 058 052 058 6.86
vaupauthguina-uilaa
vieules Uadng gaaminsa 002 001 001 001 000 0.00 0.01 001 000 000 001 002 0.11
eufesmsthaUsEnu 655 131 1180 3076 4248 2382 3480 1268 275 1161 1575 1244 206.75
mmmauﬁwaﬂiwm 0.50 0.05 0.76 1.87 3.11 0.21 0.78 0.37 0.00 0.10 0.56 1.05 9.37
O 14 ¥
= = o % =

MN15190 6 ﬁEﬂNaﬂ'ﬁﬂﬂi‘.‘}"IﬂNQauq N9 2 NI
ASUANY funvausemu (1s) AUABINITHNIVNA @U aU.Y.) USUNU A IALAaL (81U aU.aL.) 1IN

fanu A garu QINER 3187 garu QINER 3187 UIALAAUT
ASEN 1 154,195 36,095 147.67 64.43 212.10 6.45 2.58 9.02 5
AsAN 2 154,195 36,095 148.42 65.16 213.59 13.20 5.11 18.31 5
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1 [ %,’ o d'd U U @ [ @ a v
graiuinamgAeIniinsUTuUsssEAuanuiuindy +278.5 w.an. Bdneainlunisinzdgn
garuianun 154,195 15 gaudevianun 36,095 13 aunanisusudsunadiujufniseraiuinieis
U3umsiiuinineenga ( Minimum Vacancy Storage Requirement Rule Curve) Tusau 30 Uifinnis
IPLAAUUT 5 A9 kazilafansaunnsidunluaunan 20 Ynanidn (W.A.2581) WuIHUSUIUUIAEaNe
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A15ATIZNUTEANSANBAUTTNIUVDILATINSHIB VLU

Analysis of Irrigation Efficiency of Chamuang Weir Project
3An3 wadlann’', Iszdand nauzan’
Thitikorn Saengsopa’ Jirawat Kanasut?
12y dmnssmineInsin angdmnssueans uminedoinuasmans AATUNNUMIUAT 10900

Email: *thitikorn.s@ku.th , *fengjwe@ku.ac.th

uNAnEe

Tassnsshevzans Thaudegiduarinaing sunesnnd Sminaman tagtuduiidivesieds
51LLazﬁw§q%’ﬂmﬁ 3 Tnssmsvausgmuasan nsusauseniu ulasansfisndunisdpassihealsenu
Hunau Yszavdymnisnaueauihluggudadulsesifouynd nefnwnidingussasdifieyssuii
Uszdnianvedlasinisiesedds munisinedgniivggaunasgguas Tud w.m.2560- 2561 lagAuinm
ANuFDINSTaUTENIUAIBLUTIA WUSMO Wisuifisufuuiinmihiidwedasenisg Ussiiium
UszAnSamvausemuvedasansiluganuuasgguas annsaillduuuamdluniseununisdai
nsUsMsdAnIsh LLasﬂ%’uﬂgamidqﬁw%aﬂizmumaﬂmamiﬂﬁﬁﬂszaw%mwu,azLﬁmiz?m%maqqqm

sald

ANENAEY : Uszdvamwadsnu , Tasamsiheevana , wuusiass WUSMO
ABSTRACT
Chamuang Weir Project The headwork is located at Tha Chamuang Subdistrict,

Rattaphum District, Songkhla Province. At present, it is the location of the Irrigation and
Maintenance Division 3, Songkhla Irrigation Department, Royal Irrigation Department.
Since it is operated to allocate irrigation water for a long time. Situation of water
shortage occur during the dry season almost every year. The objective of this study is
to evaluate the rain and dry seasons irrigation efficiency of the Chamuang Weir Project
according to cropping pattern in 2017-2018. Irrigation demand was calculated by using
WUSMO model. Then, the comparison between calculated and delivered irrigation
water was determined to evaluate the irrigation efficiency of the project during the
rainy and dry season. It can be used as a guideline for the highest efficiency and
effectiveness. water delivery, water management and irrigation improvement of the

irrigation project.

KEYWORD : Irrigation Efficiency , Chamuang Weir Project , WUSMO
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3.1 Tausdeyaluiundne

3.1.1 NALALVOURIANUTAVDILATINNG

Sn0fl Yatlag Tudugaiidweseduiuag

q q

1AT9N15HN8YEUIFRYNAIUATIIYENI 811D
U1393n919 3 Tasansyauseniuaa d18nauvausenuil 16 nsuvausenIu inunsegn druav

o ] ]

YN guNenll Jaminaswatuardnunuisdmegluiun duneliveu suneUnnzeu Jaminnings &
FEYEN N NIINTMINAWAT Useannd 62 AlAlAT 83UAUUNINA MUK UAUIUUEUATNITAET a1AU

Wes-ana Alawnsf 18 Inawendimnuluauuainens ssegnsdszaa 0.50 ny.
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annituidnlngilunsu vidwnefianz Juanuasiirmileidugiun Junan fiddade

Aaeadngdl (Aaeendl) 13useanm 60 Alawns waylvaamziaauawariiduadngd sunemuiles Janin

#9081 A9AAIlUNING 1

6301000

uoiooo

6501000

1

806,000

10

797,000

788,000

@®aiwen

808,000

3.1.3 ﬁuamamwmmmma Joya

630,000

640,000

" v

AN 1 NATVBUURNUNLATINTISH 8T

q

8501000

gneuiles Jwminaswan vesnsugslenineg) daandunisned 1

A19199 1 fuuseaumniivesaniiingiaine nia sneliies Janinaavan U w.m.2560

797,000

788,000

afleaine Fernadelul w.a.2560 naanfingivineinia

fwdsniiennia aVeld Frefidevesradeseiiou Aadesel

QaUNQI ENGRR GGG 26.8-28.9 279
AL udTE wWosidud 76-82 78
ARSI 1-10 98nA" 5.0-7.4 6.4
ALSIaN fion 2.4-4.8 3.3
YSuansseivie adwng 102.5-174.4 1698.2
USueup S GIGE 51.2-583.3 2,200.8
PR MEIDTNE Flug 140.1-269.3 203.2

3.1.4 YayavsuaiusieTudiuiu 3 aand laud an1dinuiny 580032 aaniiauily 580170

wavaniSntney 580312 aus 2560 — 2561 2 2 U Fauanslunised 2
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USunaudusieimeulade

aondl | we | wa | T8 | nA | aa n.e. A | we. | 6. wa. | nw | da
580032 | 1479 | 1505 | 1569 | 80.9 | 118.8 | 190.3 | 203.4 | 615.5 | 285.3 | 136.7 | 23.8 8.8
580170 | 1079 | 1014 | 1113 | 65.7 64.4 106.6 | 173.5 | 441.0 | 160.4 81.1 25.6 4.3
580312 | 118.6 | 103.1 119.1 | 79.0 48.5 84.8 107.3 | 528.3 | 193.8 70.6 36.5 2.5
L‘Qg‘ﬂ 124.8 | 1183 | 129.1 | 75.2 77.2 1272 | 161.4 | 528.3 | 213.2 96.1 28.6 5.2

3.1.5 sguuvauTEnIu

53UUTaUTEMUTElATIN T892 Usznauniy Aassdsdaelng 91uau 3 a1e Taun

passastnasIngilsvn (RMO) massdsihanelvaiilstneatsy 1 (LMC1) wazaansdsuanglngledoaed

2 (LMC2) Aa9d90831UIU 2 @18 LarAaoduengosdIuiu 1 @18 A1nue113uUsvain 75.40 Alans A9

WEAILLAINA 2

3.1.6 WunvausEnu

iR-

2R-LMC 2
1IR-LMC 2

2R-MC 2

aaaovfanil

P albHSTRE]
IMC1 e RMC

LMC 2

A 2 1AS9U1858UUTaUTENUYBILATINTEN e LU

19131 41 warU1dudniu enantuasiinsugniiodn waldl wavvevan Wisuantes

fugneu Frsansinzgnitgluiuiivest 2560-2561 dawandlunini 3

1A59IN15HEYENe Hiunvauseniu 87,176 13 lneAanssunisineasaulugluiiunfedan

1A59N159198UUY 09N UAR Iauna1ANiRauiuIAY LAY uaiAe Waumwieuliuiou
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Aanssy 1308 W.A.

n.A.

n.g.

f.A.

5.A.

G412t

F12u1U59

e m

A 3 Ufiumsimnzugnitelasanisiiesgang

3.1.7 Yeyaduussavsmslduivesiglunsfnumassillaiivnldinsgivssansamvalseniu

Aatamiug nv. wazurduidiy Tagasziinisugndiiunt 26,945 15 41aunuss 1,360 15 wazurduiiiu

5,479 15 FelaviunudoyadudsyansvesiialagldriiFuinainaunis Penman-Montieth fen15199

A5197 3 AnduUszansnslduivesite (Crop Coefficient ;Kc) 1ae3s Penman-Montieth

AduUszansnslginvesiy (Crop Coefficient ;Kc) Tne3s Penman-Montieth

417 N, Undaisiu
FUnmiil Kc doud Kc

1 1.03 1 1.92
2 1.07 2 1.69
3 1.12 3 1.67
q 1.29 4 1.52
5 1.38 5 2.16
6 1.45 6 2.08
7 1.50 7 2.46
8 1.48 8 2.21
9 1.42 9 1.37
10 1.34 10 2.64
11 1.23 11 1.64
12 0.94 12 3.68
13 0.86

\nde 1.24 2.09
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3.1.8 Yoyanisdednateneiu Iandeyannsiainvedaseinisiievenis duandunisned 4

M13°99 4 Yayansdailutn.m.2560-2561 1ATaN15H18vEN

gansnzUgn USanaumsdst
LMC1 LMC2 RMC T
oy 43.59 29.51 4.29 77.39
fAUAY 40.07 15.21 6.15 61.43

3.2 MIATIARULRLAUSHNINHUATIVIR

swswdeyanusgiuvesandinisuluiuilasinis 9uiu 3 and lagvinismsey

JoyauarnTaaeuALgnFoastayatHumeIsidulAwiunT (Double Mass Curve)

3.3 @s1auuinassUsunasulinsinenuusaas WUSMO

@

ey Ay lunisaruimvewuuiaswulinis ierwiny Tuimduldng

Joyanldlunisundnlawn Usunadusgiuresudarannd, dadrunuivsunarulaeiBsuvdeudieaay
(Thiessen Polygon) , mduuszansnisigunvesie (Ko), Usununisiginneensdsasnisimuaseauiiiu

wUaamnzugnlafmuald 3 sedufie AIM9gean (STMAX) 120 1y, A1UUIUNATe (STMIN) 100 iy, Uay

q

o

AU (STMIN) 50 1y, Tnenisiwinuwuudiaesluldnisamnsawensendu 2 Ussian fis 9rauay

q

Undutndu
3.4 @519 UUIABIANNABDINTTHITAUTEMULALLUUINGBIWUSMO

AMuIANUABRINNSMUNYaUsENU (Irigation Demand) tWusiedunnst Ganisauaalu

o

WUUT1aIANNRBINsUtaUsEnu Arlddeyandrdnlaun Usunaruldnisilaanuuudiass WUSMO
Jayan1sinnzUgniiy (Crop Pattern) ayadndnismeseivievasity uarsnsn1siagulundacn 1.5 u/du

(AALe)
3.5 AATIEUsEANS A NvaUTENIU

AANNfesiraUseunlanuuuIiass WUSMO wilieuliisuiudeyausunm

N3aanaTedlAsTINIIeYENd Weliasgimussansnmeadsemulugaaulazgauds

Useansnmauszniu(%) = mNuAsIn1sEIvalsEnIu x 100

YSuauinnids




198

4.4an15ANENIY
4.1 »5798UUSHIURUATIIR

INNIATIREeUTRYaUSIAUNUTIg Tuanaa Tluiun@ny) Tasansieseuis mels

Double mass curve 311U 3 @01i wud Teyanuilnuundeiie duanslugun 3

Double mass curve
45,000

40,000
35,000
30,000
25,000
20,000
15,000

10,000

Whnanhdusssuianiil 580170 (uu.)

5,000

0
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000

Uhnauiduads 3 @0 (sm.)
AN 4 AIpE19N15MI9AUUSUMEUA87S Double Mass Curve
4.2 Hanmsdnalununsulve s nunely

Hansmdngiuiuniudivesandinidulagisuimasusieaiau (Thiessen Polygon)

Ao @nnil 580032 &mdau 0.34 @anil 580170 dmaqu 0.18 uarannil 580312 dndqu 0.48 fauanslunwi 4
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#6000

797000

= LY} & do § N Y ac a a .
AINN 5 ﬂqﬁﬂqﬁ@a'ﬂuwuw'iUu']GUENaﬂ'WU'JWH’]NUI@HaﬁEﬂLWaﬂﬂﬁLaﬁLau (Thiessen

Polygon)
4.3 Han1SAUINUSHUNSIIUIYRINYD 1989

Tdfoyagieiniemieg Tuln.a.2560 wu gaungil Anududuning Anuiiay ssesian

wasuan vesdnniingiainennie sunewdles Jminawan Fauduaandvesnsugadeniven Auiudsumnis

Tdhveativdnide lneldgns Penman-Monteith sanunidusieiiieu @adunsroifon) Auandunised 5

197199 5 LARIAINNSIELAEVBINY USLIUNUNANWN

Lhou AINITANYIZREVDINY (ETO)
(Hadunseoiu) HadnsnoLnou)
UnINAL 4.31 133.76
NUAUS 4.92 137.89
EYVRLCH 5.09 157.52
SUCILD] 5.11 153.20
NEYNIAL 4.61 142.80
quieu 4.19 125.78
3NN 4.39 136.21
danmy 4.63 143.46
Augeu 4.35 130.51
Aa1AY 3.86 119.69
NHAINGU 3.41 102.15

UMY 3.50 108.49
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4.4 nanseAnuIUsunaelulenig

nan1sAUIUSHauln1sIInwUUINaesgseUS U e UlYNNSWUUIIaBY WUSMO
Tnedayavsuatnuseiu Tul w.a.2560-2561 lausuanuiisuivusunaluldnisvefianssudiiug

A9, ke Unaudnil Aduandtunisnen 6

A19199 6 Han1sAWIYSINAELLENTIINKUUTIaRT WUSMO vestniiug nv. wasUrduusiu

g n. Undunhifu
St USunauru USunarulgnig USunausly Ysunaululdinis

(131.) (131.) (131.) (131.)
1 8.A. 60 16.92 16.92 16.92 16.92
8 #.A. 60 34.36 34.36 34.36 34.36
15 a.A. 60 0.00 0.00 0.00 0.00
22 9., 60 17.15 17.15 17.15 17.15
29 ¢1.A. 60 140.25 36.34 140.25 39.72
5.8, 60 138.45 36.34 138.45 39.72
12 .8, 60 60.58 36.34 60.58 39.72
19 n.8. 60 38.55 36.34 38.55 38.55
26 W.8. 60 639.72 36.34 639.72 39.72
3 5.A. 60 56.62 56.62 56.62 56.62
10 5.A. 60 6.00 6.00 6.00 6.00
17 5.A. 60 57.48 57.48 57.48 57.48
24 5.a. 60 77.93 77.54 77.93 77.93
31 8.A. 60 3.42 3.42 3.42 3.42
7 3.A. 61 88.07 32.58 88.07 88.07
14 3.a. 61 39.44 32.58 39.44 39.44
21 4.A. 61 25.11 25.11 25.11 25.11
28 1.0, 61 1.41 1.41 1.41 1.41
40N 61 0.00 0.00 0.00 0.00
11 AN, 61 0.00 0.00 0.00 0.00
18 N.N. 61 59.01 59.01 59.01 59.01
25 AN. 61 0.00 0.00 0.00 0.00
4dia 61 9.91 9.91 9.91 9.91
11 3.m. 61 0.00 0.00 0.00 0.00
18 4l.A. 61 0.00 0.00 0.00 0.00
25dl.A. 61 0.00 0.00 0.00 0.00
118, 61 5.44 5.44 5.44 5.44
8 LY. 61 21.94 21.94 21.94 21.94
1518, 61 0.00 0.00 0.00 0.00
22 b31.8. 61 61.54 61.54 61.54 61.54
29 1.8, 61 18.05 18.05 18.05 18.05
6 N.A. 61 36.8 36.8 36.8 36.8
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19ug ne. Udunsiu
il UTunauelu Usunaurluldnig UTunauelu Usunaululdinis

(3. (. (313.) (313.)
13 W.A. 61 17.59 17.59 17.59 17.59
20 n.A. 61 9.68 9.68 9.68 9.68
27 W.A. 61 90.1 90.1 90.1 90.1
34y, 61 0.00 0.00 0.00 0.00
10 fl.v. 61 13.12 13.12 13.12 13.12
17 §1.8. 61 84.61 71.28 84.61 84.61
24 3.8 61 0.00 0.00 0.00 0.00
1n.A. 61 15.18 15.18 15.18 15.18
8 n.A. 61 15.43 15.43 15.43 15.43
15 n.A. 61 32.4 32.4 32.4 32.4
22 N.A. 61 7.53 7.53 7.53 7.53
29 n.A. 61 34.38 34.38 34.38 34.38
5d.m. 61 9.73 9.73 9.73 9.73
12 d.p. 61 0.00 0.00 0.00 0.00
19 @.A. 61 11.29 11.29 11.29 11.29
26 @.A. 61 0.00 0.00 0.00 0.00
2 n.4. 61 0.00 0.00 0.00 0.00
9n.4. 61 15.84 14.15 15.84 15.84
16 n.4. 61 22.11 14.15 22.11 22.11
23 n.4. 61 14.78 14.15 14.78 14.78

4.5 NANNSANUINMIAIUABINITUNYAUTENIU

thdioyantanzUgnits § w.m 2560-2561 dayanslithénedeasity dudszaninislith
yosity warnavSuraduldnsildannuuusiass WUSMO wmiA1anudesnisiisadseniulagld
WUUIIaee WUSMO Naﬂuamwmmﬁaqmiﬂfwaﬂismqummaaadﬂﬁwmsﬂ,mj Un.A1.2560-2561 Fauans
mmméfaamsﬂ;waqLLUaQwaUQﬂ vasmaesdaianglngflern (RMO) fauandlumsedt 7 anudosnisii
vaawlannzUgn sumﬂamdaﬁwmaimy’ﬁq%'wmaﬁ 1 (LMC1) fauansluansneit 8 uasanudosnisuiwes

wlaanzdgn vesnaesdniaelvgileieatsi 1 (LMCL) dauandlunised 9
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YSanuanu@aensinvauseniu G au.al)

I1YNT
ANy AU 5189
6.0, W.g. 5.0. 1.0, .90, a.a Wy, | wa. f.v. f1.0. a.0. .8,
1Y 063 | 007 | 037 | 028 | 007 | 000 | 000 | 000 | 000 | 0.00 | 0.00 | 0.00 | 141
Udusfy | 011 | 001 | 010 | 005 | 008 | 0.11 | 009 | 007 | 008 | 013 | 0.12 | 0.07 1.01
594 074 | 008 | 047 | 033 | 015 | 011 | 009 | 007 | 008 | 013 | 012 | 007 | 242
Ttang 1.88 0.55
USiunaaugasnsungalssvmiy ARRVRMC
0.70
(.60
0.50
= 0.40
E
ir4
b= ]
& 0.30

0.20

0.10

0.00

NAN5N 7 LaznIng 6 uansisuSununNdensUraUsEIUYeInassasina gl

(RMC) @addniundannudesnisii 1.41 dugnuianiwnsdel uazurdudiduiaudeanisun 1.01 a1

0n.a-60 no-60 5.a-60 ua-61 nwn-61

s RS
gnuAnuaTaoy

29 6 USinaumnufesnsinvausyyuresnaesdsanslug e (RMC)

|1 sdhduualu

fl.a-61 uLo.-61 w.na.-61

fl.o-61 na-61 an-61 nao-
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A19197 8 HANITATUIUAINADINITUITITAUTZNIU (31U aU.a.) Aassdshaelrylsdeaiedn 1 (LMC1)

YSanuanu@aensinvauseniu G au.al)

9013
ANy AU 5189
a.A. | we. 5.0. 1.0, AN | A Wy, | owa | de. f1.0. a.0. .8,
31U 1.84 0.20 1.07 0.80 0.20 0.00 0 0.00 0.00 0.00 0.00 0.00 4.13
druuss 0.00 0.00 0.00 0.00 0.00 0.00 0.31 0.19 0.32 0.27 0.03 0.00 1.12
mémffwﬁu 0.33 0.03 0.32 0.15 0.24 0.33 0.26 0.20 0.24 0.38 0.37 0.20 3.04
334 2.17 0.23 1.39 0.96 0.45 0.33 0.57 0.39 0.56 0.65 0.40 0.20 8.29
TNy 553 2.76
UHinaianusasnisnuintadsyviu AravlMCl
(x)
1.80
1.60
1.40
. 1.20
5
z 1.00
p=}
_r
% 0.80
0.60
0.40 |
0.20
a.n,-60 w.p.-60 £.A.-60 u.n-61 nw-61 {.a-61 pe.-61 w.a-61 fl.u-81 n.a.- a.na-61 nu.-61

A5 8 wazAINT 7 uanisuTunuAuRsInITUvalTEnuTesnaosdsnasTng e
aef 1 (LMC1) faiitiuntnudensun 4.13 augnuianunssied 4auidsaliaanudesnisul 1.12 du

13 S (3 96/ v A v g v (3 S
QﬂUWﬂﬂL@J(ﬂi(ﬂ@‘U kagU1auUULANNADINITUN 3.04 mugﬂmﬂmummﬂ

A 7 YTuuannusosnisuivauszniuvesnassdsaslngily

= 2l

L RIRpTRIIL 5]

mduuniu

1

'
P

g19d189 1 (LMC1)
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A13197 9 NANIAIUAIINABINTUNTITAUTENIY (AU au..) rassdsdnaslngRsdeansi 2 (LMC2)

USuamudean1sinvauseyy (G au.l.)

YNNI
ANy AU 378
6.0 N.¢. 9.A. u.A. N.N. fl.ﬂ [SARIN N.A. ﬁ.‘ﬂ. N.A. a.f. n.¢4.
Erpavacy 394 | 044 | 230 | 1.72 | 044 | 000 | 000 | 000 | 000 | 000 | 0.00 | 0.00 | 883
Urduafu | 160 | 014 | 155 | 075 | 120 | 163 | 126 | 100 | 118 | 187 | 180 | 098 | 14.96
321 554 | 058 | 385 | 247 | 164 | 163 | 126 | 1.00 | 1.18 | 1.87 | 1.80 | 098 | 23.79
Ttang 15.70 8.09
USurarausasn i galsEviy AraaalMc?

4.50

4,00

3.50

3,00

=

5 2.50

13

F 200

1

1.50

1.00

0.50 I I I
. l. i

= = = a v K , Y 104
NAITIN 9 LATAINN 8 LLﬁﬂﬂﬂﬂUill']mﬂ'ﬂ']llﬁ@ﬂﬂ'ﬁu']‘ljaﬂ53W7u‘ﬂ@ﬁﬂa@ﬂﬁﬁu’]ﬁ’miﬁ€yﬂﬁ

f.A~60 wo-60 sA-60 wA-61 Aw-6l fA-61 w61 we-61 d.0.-61 AA-61 AA-61 nao-61

mgyyunl = sl

i 8 Usunaurnnudesnisinvauseniuvesaassasaislugledeansi 2 (LMC2)

¥

Y18

a1e9 2 (LMC2) Felld1iu1danudesnisyn 8.83 augnuiaAniunsiel warUrduinduiiaiiudesnisii

14.96 dugnuianiunsietl
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4.6 NansIAs1EvUSEANS A NaU TN

MATEUsEAE A MIaUsEUlagt Ui NdeIn s mLa lug g uLaz g uAS
WWgUTRTINMIdnee lngldusgansamnisvausemulugaauiazgouasweddasinsesyie daans

Tuans1ei 10

M990 10 MIBATeisEansamnisvaUssmulugaiuiazgguas lasiniseveans

ARDY AufRINTTAUTENIL USunuhiid Usgangnmvausenu
@ au) @ au) (%)
fau A oAy A fasu fAUAS
RMC 1.88 0.55 4.29 6.15 43.82 8.94
LMC1 5.53 276 43.59 40.07 12.69 6.89
LMC2 15.70 8.09 29.51 15.21 53.20 53.19
U 23.11 11.40 77.39 61.43 29.86 18.56
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5.83UNaN15I9Y

MNNTANBIANUADINTTUITAUTEMULALI AT IZAUTEANS ANYaUTEN ULl ATINITHNBE N9

o

MBLUUTIaed WUSMO asnsaasunan1sdnuileassil
5.1 ANABINITEIYAUTENURNATINISHNETEUIe UN.A.2560-2561

Aapsdsaslvgilenin (RMO) firaudesnisuivalseniulugaruvindu 1.88 a1u

anuIAdung wazidrAnudeinisnvausenulugaudwiniu 0.55 Augnuieiiuns

v
v °

Aassdaaglvgleaneanen 1 (LMCL) daranudesnisuivauseniuluggruiviifu

5.53 anugnuiAning wasieaudeanisinvadsemulugaudevindu 2.76 ugnuiafiumg

Aapsdsaglngfleaneanei 2 (LMC2) fidraudesnisunivalsenuluggiuivindu

15.70 augnuiailans wazdlAnAmnusenisuivausenilugguaariniu 8.09 augnuieiiuns

5.2 UseanSnmaausenueealasanisenevsdae Un.aA.2560-2561

Aapsdsanglvgilanin RMO) dAaudeanisuivausenuluganuyintu 1.88 au

anuiAiwns dUsununisded 4.29 Sugnuiaiuns linsisiussansamvausemulugguule 43.82%

Y

v
a v °

wardlAnAnudain1suivaUssmulugguaainiiu 0.55 SugnuiAniues dusinunisda 6.15 arugnuian

wns Anszriussansameatsenilugguasls 8.94%

Aasdsanglnglangansi 1 (LMC1) daranudesnisiivadseniuluggeuivindu
5.53 dugnuiAiiuns Usuansdandn 43.59 augnuiaduns Jnsigiussansainsausemulugaeulsd
12.69% wariiAmanudesnisiivalsemulugaudanindu 2.76 dugnuiaiwns dUsuiunisdedn 40.07

augnuIAnluns Anseriussansameadsenilugguisld 6.89%

Aassdaanelvgilsangae i 2 (LMC2) fAranudesnisuivadseniuluggrumafu
15.70 srugnuianiuns dUsununsdni 29.51 dugnuiaiuns Seseilssavsnmvausemulugaeuld
53.20% wagilA1Anusen1sunraUsemulugguasintu 8.09 augnuiafiuns dUsuiunisda 15.21

augnuIAnluns Ansgriussavsnmeadsenilugguasld 53.19%
5.3 Yalauauuy

5.3.1 91NNsANwUTEANENMTaUTEN Y dlATINSHBYENNU TN ATUSEANSANETAY
AUt osnlulagiu seuuvausemuvedlasinsessan Tergnisidnudeudisnn danudizn

N3N F9ATUTUUTISEUUANNTSSEUUe N sdsl L AnUsEAnSamuas s Avisnaggn

5.3.2 AITHAIUITZUUUSMISIANITUI891ATINTT ﬂ’JUﬂNﬂ’]SL@ﬂ—@WU@Q@’]ﬂ’]S haENII

nsavinfiudeyauszananindanelulasinis
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6.U33UYNTY

utda Allaudl. (2538). gilenislduuusnass WUSMO (Water Uses Study Model) Version 4.6.

UININYGUUARR, NTUNNUMIUAST.
2899 LAANYING. (2531). mﬁmmiﬁﬂuduﬁwmﬂisLWﬂiwﬂ. UNINYIBYLNEATANERS. NTLNNUAUAST.

adin Bued. (2562). “n19iAIzviUsEansamyaUseniuveslasinisdaiwazunrgednuinseided”

M%W%Wﬂ?ﬁﬂm'@@]iﬂﬂﬁ@]%, NIWNWUATUAT.

F9lyad auddlvd. (2562). “MsiAsenyseansamyauseniuvedasinisdainazdigesnevinga”

mﬁwmﬁmﬂwmmam%, NIWNWUNTUAT.

FAned 813893, (2563). “n1sUsedliudseansaimnisvalseniuredlasinisdsiiuasungesnewiulusud”

UUNINYIRBLNWATANERS, NTLNNUAIUAS.
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mawsriidadsanudeulumswannlaswesisnugiudnuumea sitludsemalne laeld AHP

(Analysis of Sustainability Factors for Water Resource Infrastructure Development

in Thailand Using AHP)

NEA.AT. WA i;aué’fa was Nadys wedla’
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Department of Civil Engineering, Faculty of Engineering, Kasetsart University, Bangkok 10900
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UNANEa

A udiduduimiianiandidgyvaanisiauilassasaiugiu nuddedyady nns

'
[

a 6 2 v 6 (% IS A L b4 dy v ! 961
AInzvanuduiusvesladuaudsduniidensiaunlassadanugiuiuwasdtludseine
e TagldnsTaserinsdadulanuunymdninuel AlenseuIun1saIaududalngem

(Analytical Hierarchy Process, AHP) N13@ n®11n1571A518 00y a7l b a1nn1saeun Iy

1 N ¥ o (Y 1 | 14 ! Y Yo Aa
UFIULNYIVDIIUIU 24 MDY 1N 6 nad Toun 1.53‘1@3‘1_]546?1’331/]‘1_] Z.Z\JiUB\l@“U@UIﬂiQﬂ’]i

e

a

34R5NlASINT 4ymhenussnsiineides Seednsenvu andunisng dnivmsdase
LAY 6.730178%U NUI1 Uadeniinanannudsdu Usenaunie 7 U338 13e9muansua1uimin
o % = U X a a |l v a =) -'-N'
AMNAIAY A Nsasyminiednidiusiu (Sewar 16.7) nsussiliunmiaieniinseunqy
(S9p8ay 16.0) N15¥USUINNAISISUE (Saay 14.8) n1sasremlnutiula (Sevay 14.2)
nsdanisiassaswdunied (Sevay 13.4) AnuANA1vadlATINTs (Sevay 13.0) wavnsousny
1 9; o aa 14 1 = %3 14 d’l’l ¥ ] ’é
wWIaEN13A159%930 (Segay 12.0) drumadanluimuilaseasisnugiuniuiva iy
Useindlng Usenaunie 5 yaden loun mswauwrasiuindivuinlvg (Sevas 26.8)
AN UUTEANT AINVINITLAUANUIVDlATINITUNA WA Y (Saaz 21.7) NITWaIUN
I\ & o 9 I % a o 9 va I a a
wiasfuinvunnauazidn (Fevay 18.5) nMsusmsinnislagldlddaugnadiafiuiy
5088y 18.4) WAy NSWAILILIAIUININEDN (Sagay 14.6) ANUAINU FIUIFeda1usausu

Tdfunszuiumsanauls Tumsiannlessasenugusuaailulsemealnelifannudgdusioly

AF1ALY: LASINIAUIUTANI, NTEUIUMTERUTUTNATIZY, N1TBATIEANSARaUTawUY

WAVSNLNQ, NITNRIUIESIEY
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Sustainability is an important indicators of infrastructure development.
This research focuses on relationship analysis of sustainability factors for water resources
infrastructure development in Thailand based on Multi-Criteria Decision Analysis (MCDA)
by Analytical Hierarchy Process (AHP). The data collected from 24 questionnaires in
6 stakeholders are 1.Affected people 2.Project owner 3.Project considered person
4.Government agencies 5. Independent entity and 6. Mass Media. This results show
the 7 sustainability factors consisting of recognizing entitlements and sharing benefits
(16.7 percent), comprehensive options assessment (16.0 percent), gaining public
acceptance (14.8 percent), ensuring compliance (14.2 percent), addressing existing dams
(13.4 percent), value of project (13.0 percent) and sustaining rivers and livelihood (12.0 percent)
respectively, the priority of 5 alternatives of Water Resource Infrastructure Development
in Thailand as follows, large project development (weighting 26.8), increasing of existing
project efficiency (weighting 21.7), medium and small project development (weighting 18.5),
non-structural approach (weighting 18.4) and alternative project (weighting 14.6).
This research can be applied to the decision making process of the water resources

infrastructure development in Thailand for sustainability in the further.

Keywords: Water Resource Development Project, Analytical Hierarchy Process, Multi-

Criteria Decision Analysis, Sustainable Development
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mudsduiiodufivensulutiagiuin Wunidluledendndudmsulasimsiasedeiiug
WasmnidumsiladsismalselovdnsianiazaanssnuiinTuismneeiu wisegna e uag
dunnden uagnsnyvineud suvedassmahlaliiredn Wewndeddmsivsudeyaly

Ve USRS R ueunasidoyanluuusssuuziueaginn nedenldisnsiiase

UOUADW DINTN NG

IANTaNUTEY19A (1987) WA AAIINLIA VBINITWAUIBE 198 98U (Sustainable
Development) Lilusieaustnasmasn (Our Common Future) Usgnaunsussyumgnssusmsy
Fusiuaun (Brundtland Commission) 31331 “MIiannf ey Wumsiauniannsaaussning
sosnsndnduveseuguiagiu Inglinssnunalanruaninsalunmsaussnnusesnsidnluvesny
Tugusialy”

ATTUINMTANR UT WD AT (Analytical Hierarchy Process, AHP) 1 unseuiunsilalu
msidadei orelunsandulauseid ul g e udouliandunisiiedu lnevhnisuwus

asrUsznouTasymnailugUsssunasnusssueeniuusiazaiu adreguuuulassas el

aglugUvemunidwuty anduhdeyai ldanwuugeuamves dndulaunldidusiaivunen
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madien MelaingUszasdveslam Wevnaniminenuddey vesladauasnadon sauluis
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vodadearudetunfinenisiauilasaienugiusiuwasiludssmalnewsiagniadon
lAgTIUTINTaYANALTEIMIYNITUTITIANShasiaulassassiugulesuwasMingIded
lngamgimuunanil lundigausgnis S3amna 1n3nns wasnrtigauenyuieIves

LA IATIZRLABITNTLUIUNTAFUTULTIIATIZI (Analytical Hierarchy Process, AHP)
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35015

o
va aAav a a

381938 s@nwAuaT umuenasuananuITeiigteiu anudsdulunis
Waulassadeiiugiuiuuwanilulszmalve medsnisandulasuuiiasamanainad lne
T ufnTEUINNTARTUTUTATIEN (Analytical Hierarchy Process, AHP) Halltunauuag

£
v A

n5lunuidy el
1. N15AUAUILLATNTDULUIAA

1.1 Jadeanudsgulunmsnaun lassadenugiuduuiasinludssmalng

Y a [

World Commission of Dam, WCD (2000) la@fissitonans ﬁﬁmauaﬁﬁaaﬁa NSIREIAY
ANUAIAYLTINAYNTUAENENNITTIULEUIY 7 UTeNI3 donsiawegediduvedtasinis
Feurwelvg Tnomsiesziann lassmadeusweive) 125 lasenns Tu 52 Yssne dre3s
Multi-Criteria Analysis (Board Trend Analysis) Usgnaulusae

NISLONTUIINAITITUE Gaining Public Acceptance.
miﬂimﬁuw’mﬁaﬂﬁmaumm Comprehensive Options Assessment.
ﬂﬁu%ﬁ’ﬁ%’mﬂmméaﬁ’]ﬁﬁagjLau Addressing Existing Dams.

NseusNEHIHaYNIIANSITIN - Sustaining Rivers and Livelihoods.

N1IRTERUNAIENSAIUTIY Recognizing entitlements and sharing benefits.
nsaseAutula Ensuring Compliance
nMSidIUIWAILBY Sharing Rivers for Peace, Development and Security

U939y (Factors) Anudeduluniswauilassadianugiusuwrasiilulssinalne
Muuald 7 Jade 1nen1557U5I8A5129191N UNANY 91U hazkUIAA leannsdun1wal

WEIYIYAIUNISUIMISIANTISkas iunlassaeiiuguleswas MieItes Ussnaume

eXp

ANA UA1VDILATINTS (Value of Project) i unisuszifiulszd@nsnnuay
UszaAnsuaradlasinis sisludiuresiiadviinuduamaasvgmansuaznisidu e
sufwslonivdenadomdnuwardundey vieUselowiuasnade ddionaimmnandustuld

n15lasun1seausuaINa1s1saie (Gaining Public Acceptance) LUun153iAs1eiKd
dulddrudonnlassnig Wormuanguiliisades uazdvuanalnlunisnsaasuany
Foamsiintudaus seiurtesduluaudesssuusama finszutumsitmnzauiieudlotam
ﬂ??iﬂm‘L‘Vl"]L‘VldEJllfTUizM’iNNa‘UizIEJ“Uﬁ“UENI?WNﬂﬁiﬁUﬂ?i%@LﬂjﬁJﬂ’ﬂuqmLﬁﬂﬁLﬁﬂ“ﬁu N9
fflunisgndosiazasaunquadongvansuaramszaluuIunvesusasiud Tae
UAAIDDNNIUNINENTITUE

n’liﬂizLﬁum\‘iLaaﬂﬁﬂSaUﬂq&l (Comprehensive Options Assessment) tJun1s

UsgliluNanTeNUd awInd o §9AN 4U00 uag TausITy luuAagsedu Megnsaans
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seAulsEine izéﬁ’uq'mﬁw wazszaulasants mMallaszdinasiinainmais (Multi-Criteria
Analysis) saansTiasgiuasssdiung wu meussdiu Life Cycle msliamsvimsnszangves
Tasems msUsziuAmansyumMsdandenuavdsan maussduaudsmmaasugia Wudy
ms%’mms‘[ﬂsqmumdaﬁqLﬁuﬁﬁagj (Addressing Existing Dams) 10115915841
Arufissnovadlasnsuvasinfslunisudludigm nsffuguakaglinuddnysedou

v v Y

TRUIAUAUA IR DY AN ¥BIN1TUTIITIANISIATINISUnasNdegaulussuuquin
sy siteulan1susmsdanisiasinishniansansauiunswauilasen sl
N30y 3SnELAIUILAZNI5AN59TIN (Sustaining Rivers and Livelihood) Usznausiey
mMsdrakazUssdiusyuuinalin Msussliudgnedaunndon tagnsasaninlidenig
MsInuazHann v sUsEadlvintey Welinsiauwilasenis
n1saszunnd sdnsuseleovdsaunu (Recognizing Entitlements and Sharing
Benefits) 1unsitaszideulimesdenudnluiug anudeswein1simunnaimanssnui
A menaureInguylasuranseny suvidiuunsaiiunmsisemsenen msadugdll
v o . . 3 ° Y a Y Y Y
n138319A21331U18 (Ensuring Compliance) (JunsvilviAnaiusiuladesidu
NeU99 119 N15UJURMUMNLILIINLT saumisiinsAnauiazasvdeulaenssunisnansidl
oA A I A a a oA oA A )~ o v gy Y |
PYNURNe unasiinveaiuuiianuselies Uielie uasinsvitennasiidaauseuniy L

INsegousu
1.2 madanlunisiaunlassairanugiudiuuiasunludssmalng

maden (Alternative) Tumswannlassadsiiugiudmundsiluusamalng fwual
5 aden lngnsAdadsisnsiazunnlunsaiunsvemihsnuiazninenyulszney
fuwnAaitldannsdunivalfiformgiunisuimsianiswasimunlassadsiugules
uazfiAeates Tnemadontis 5 maden Ysenoudne

nsawwrasAuRneualug vnefs Tassnstauuraadufnidansoi
fminléannndn 100 dugnuradiams ieduflenafutdausd 15 ssilawns viediiud
yaUsEuannng1 80,000 15 1y iWeuidmszen 9. doum WouyuauusnIsva 2.unsuen
Juwdu lnganusanebiAndsslevdmesunisinees nsadlnauilaa msussmannds n1s
anaminssn mandenszudliinanndni meauwan uwdangiusUszininde udwiouiien
WRHeUKEaUla 181 (Nsuvauseniy, 2010)

nswausaRuintsuianatsuadn vneds Tasinswanundaiiidvwe

< o ¥

dnnlassmsiaurafuininaweing fusuesinuinuiiesndt 100 ugnuiaiuns

£ '
=

FNunAuAnwda8n31 15 an519nlawuns S ed N unvauszniudeaunin 80,000 13

(hsurauseniu, 2010)
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nsWaussadan @egatu Tassnmsunsainlulsuiueniunsalsenu
(nsuwmunfiay, 2001) Wuundufudahdunioiduilvaduoenainfuuoniandui
yaUszmuwaznLAauszuUTndai lUisldnaent Sussansninlunssnfuiila sfinnsan
AuanTRiveshu viie Tassmawauvdaituina Wunsiaulasmadetihuiaianld
ilensinums Wudu

nMaaUszAnsamvasniaifudninveddasenisuna i e e
dnenmanuguedlassnisuvasiuininiy tneliudsuwamoueiiuiivedasng iy
misq@aamméqﬁ%ﬁm mawsudurheszunsihdudfindsuinanisinifviieafiui vie
omstaduihludni (ud

nsusmsdanislaglildd sgnadraiadu mnefamsufuuganisuimsinnig
Ufuugedeuuen vioquasnuilassaiiifiegifu Tiiussavsnmidinniniulneglisinisugn
aalasaddlvifisiy wu nsusudgldsfoinmseradui Wudu vslang (2010) 16
iauevnIeannsusianisihveding lnsnisduiunsnisie mafmuunaeilaeglaldd
Ugnats Fadunstestunazussimsesenisdanisimnzauusazs Tiaeandesiy

LY

ANINETITUY RS TTUTTTUY IR

1.3 nsmvuaiunfneiwazngudinung

nsAnwazdudunissunadeyai uuuvasuauuazsduatwalann fidervgy
Fumsuimstansuagiannlasedsiuglssuasfiiertes Tnsnmeduimuiwda
Usznousae 6 nau Ae L lesunansznu 247 Suilaroulasinis 34Ra1sanlasenis
418U TIULAAEIEAU 5.09ANTBNYUATUBIANTHAILLBNTY d010UN15ANYT Waz

UN3¥NN58aTE wae 6.8017aTU ATOUARUINUNIIVNAIA T34 24 VI
2. Mamnualasasnnisaaaula aamges AHP

‘Vlﬁ]‘l:iﬁﬂiz‘UDUﬂ’]iaoﬂ@uU‘lf;UL;ﬁ\ﬁLﬂi’]zﬁ (Analytical Hierarchy Process, AHP) gn
saunTulne Thomas L. Saaty 1u¥ 1970 Tnefindnms fewudlasiadwesgmenniduus
avdu Fuusnie n1srmvundanune (Goal) fuusmnam (Criteria) snaume s (Sub-criteria)
Lagyaden (Alternatives) Muanfy (Saaty, 1980) wardsdingimimadendiafian Tne
wEiUIsuliieu (Trade off) inausilumsfnidenniadoniiazg (Pairwise) ilolnanesonns
andula AudAgy@LUTsuisusLNUNuAazINMY Inan19lr AzLUUAINANNEIATY KA

NnlnazLuwiednaduAUdIAYYoUNLN FNANTUIATIEINILGBNTIAZARUNMNT

o w

AvuAlfiaznuNIUATUNNALY 01715 IMALLUUANUEIAYNT DALY UL UALLVAAUNE

a a

(Consistency) Aaga111303na R UNILaRNLBNIMIBGNATNgALA (35195 Jaidive, 2553)
a
i

q q

antunszulunisanaulauseriy

q

990y AHP 1dunguiniadiiu MCOM Adealdunsann
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159113 (Hamg-Mo, 1991) wasidunguiidalaindmnuuiugunniigatunislimhvinazuuu
motnasinisandulalunisiSesuisuniaden (Hagquist, 1993) &9 AHP lasumauiles
Wesnlududou danuundeielundnnis awisavdnanuliudeslunisiiensidiusiias

wazanansainaulidenndasainisasrnuiiulalaense (Klungboonklong, 1995)

[

3Asng (2553) leiedunedn AHP ldnmswatedndulalulssinudymndudeuliie
T IneutinsdvsznauveslgmmanugUsssuuasuusssuseniluusarai adaguuuy

lpssasnwesdymluglunugiididudu anduiddeyaiildanarudnviuresdndulamn

fvuaduanidadeifiolSoufisumarnudrfyuesunazUade waginsisiaunm deu

ANudIAneIdadey ievunaguazidenniaden

NMITANYINGEY wazuidusetadefidinadoninudedu ¥aan1TIUNULAENIS
UImsdnn1stasensassuguauivaslulsemalne awnsoagudadenasniaienilyly

AsANY teRanInd 1

I = g & . ¥
Tadvarudatulum e lassaienuguduuwsanludsanalng

FrmduAIEe [ nisdants nsUseidiy nvsldduns maeyind | msasewinga | nsadeRam
Wi Iessahadan | mindand usiuTIN whinaenys | Anduselomd Wils
[F1] oy ATTUAR AGITE A1satin Tty
[F2] [F3] [Fa) [F5] [Fé] (F7l
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naawdnfudn | nsWaiwwwdaduin AR e MrRRLUsERY

drnnalug lwdndh | dhenesauasdn wden wud soamaudmit uns

AWWAN udniamn vinSoasedilin | esamsuvaniuiu Wi

[ALT1) [ALTZ] [ALT3) [ALT4) [ALTS

A 1 lassasanisAnaannisiaunlassassnugiuauasilasly AHP

3. M3eanuuUIATawianldlunsdsn dayanngiisdviguaziindvinig

< & Al o ) d' d' o o o w L
wysaloflglunmsdina Wuwuuasuauiesnwuuiiieldlunmsmaduanuddgvesdady
Audsulun1suIMIsTanskasialasEs i g ke e lulseinalng Tagagling
=] = ) 1Y v =) ] o w LY 4 o w
Wiguieuilug fneunuugeunuazieslseuiisuanudfty lneseiuramsiianudfayas

Qﬂﬁfm‘[maﬂmmmmﬁua‘u FaMNSMINRSIEUU R tuvasunukUsandy 2 d1u laun
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4. N5FUATIZRATAVINUUUFD UM

4.1 a¥remsrsansndlSeuiisunausinldaaduladu

& a = & J Y el 1 v o a = o o A
LUUﬂWiLUiS‘ULWS‘ULUuT}UQ ﬂ"IEJIW‘ViaﬂLﬂm%W?q{]QQQUULﬂiﬂULWEJ‘Uﬂ'Uﬁ"U"UEJ@UlI

Hansenuseladeneglusedvasninuntesniniuminlng lasegluguvesunsng fannsei 1
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M990 1 psauEndilduanansitieuiieutadengldingUssasavetym

neuaivisatlade Yaded 1 Yadedi 2 Yaded n
Jadeii 1 1 ar ain
‘ﬂaﬁ’aﬁ 2 Ay 1 Ao
Yasedi n an: any 1

fiun: fuUasann Saaty (2012)

e ay, WuedviumudAgueads 1 WenSsudisuivieds 2 meliingUsyasdves
T way 1/ay \Hudwndu Fenmeldinaminisdaduls Jade 1 szgnilfeudisuiuiiade 2 fs

P29y n Tukarusuveaady 1 MmsSeuiisuazafiunswudeniuilase 2 Tuwaiueun 2

[

= = 1 ¢ & 1A o 3 % o
4.2 uJ'sEJUma‘uszmwanusnL‘qu;]Lwamwuﬂmu'munmmmﬂm

v

o

nswseuiisusgninunasidugiiefmvuaadimineuddey ssivuaduauun
ALflonIAudRgIBuUssufisuverazdiuton InounsguvesssAuaudfgy iy

AlaY 1-9 FsngauumnNaLaTaNINTLaAIANENTUS ST Naelen Fuandlunsad 2
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o | = ~ a °
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o

FAUATUEATY AU A1B5UNY
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1 ddfeyiniu e A
fmnudAey windieunu
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3 d1mynIUIUNENY o e 24 . Ve 4
Tadasmilaianudidguinnitdnsnis Yunans
L Jadursaasiimasiansaieuiiieu
5 d1fggnIneeaudn o od e
Tadasnilalinnudfguinnindnsanis un
L Jadrsaasiimasionsaieuiiieu
7 d1fggnIneeamutinun o od aa e 4
Uadesvlladianuddyannndndnsanis unniige
L Uadpnsansiinasiansuuiouiieu
9 FAIALYNINBYNLAUYA

Uadginmiladianudidguinnindndnis seaugega

mnanssrhsssivaududy - AANdAyvensiUTsuiguladugnitansundn
2) 4) 6; 8 a a o ' vy v | ' oA vy v
vesdEnamuil nanmteiy - aysiduAiseninsnansvesainanal ity

fin: Saaty. (1990)
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Wisuisuinaeiwsiaze luguvensauning lagvinsiTeudiaunn 9 el N9tuuen
LUIUBULAZULIAY PINUUMANRAENINIV RGN (Geometric Mean) Fadunisdendaaud

AOINITMILNIANAY WAIHAAUTUNINBNTINANUTILIUMILEY Lansladaaunish 1
n 1/n
j=1

a .. & W a ¢

Weo aj Ao Awuavlussauning

=

Vi Ao ANRAYNIUTIIALA
A o U A o ! =
n A FUIUAILAYNUININIARGY

(%

dieldrmduavainmadseuiivudadeiiase dwansdunsied 3 JoihnisAuiam

'
U =

Umdnanudayrestade lnen1smsainnudAyiog lulaag o IuuIRRIENaTINen

anuddgylulawusufeiy elilduvindvesaiosay udr3snatadslunsazial lu

wuausuveInsnda1Seray aylmduimdnauddaesdadelunaiiu demised 4

A15719% 3 ATV NDUARINATINVBILAILUIFT

neuaivisetlade Yaded 1 Jadedi 2 Jaded n
Yadefi 1 1 a ain
‘ﬂﬁlé‘]’&lﬁ 2 A 1 aon
Yaded n ang an2 1

HASIULUIRS X Y Z

umdnanudidyvesnaginieniadeniundazdumlaainnisduasieiteyady
Aunilanauandluaunisn 2 uazaunisi 3

V .
W; = : @)
L Z‘?:l Vl

n
Z W; = 1.0 3)
. i=1

UUNALLULYDILAAE NS NLNU

e W, @®
V., @9 ANRAuNILIUIALA
Ao

n FIUIUAAVNUILALREY

A19199 4 assiuninaudAg ety

nasivsedade Yaded 1 Yaded 2 Yased n vwiinueslady
Jadedi 1 %W, a,*W, 2y W, S,
Yaded 2 2y "W, 1%W, 2, W, S,
Yasedi n a, W, a,,"W, %W, S,
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4.4 NAFIUANNAIAARDY AATIZRAUINLINANEARY A1 C.l., A1 CR.
MTIPTERANNERRRTBY MIMWIMNANNAeRRd s uYBImn NaluMs Az Taems
WS U BUMA NINEUIIVISTIaN aualY LA Na TN HadEuaus asvia ninaust LR umas

W 1NAUAIEHATINTRIALRR S lUMIUDULAAZIL WD AR LAY HadWS IeminAy

° ) ¢ o a ° - a £ | aa o Aa \ .
ﬂ']u’lu‘ViaﬂLﬂm%VNVﬁJ@V]Qﬂu’]ﬂJ']LﬂiEJULW YU NATINUVBIATIUIRYULIENIN Elgenvatues (7\.max) LLEIRIN

(%
Y

Tuawns? 4 lnednmsidadelunasituiinusenadesiuegvauysal 9vilian A, = n

n n

Amax = Z Z aijM/}' (4)

i=1 [j=1

dmsuAdaiienuaenedos (C1) asnsasualdlasihdnimiinauddauedtads go
fuarmudd R afeaty udwnated slumuuusugldmsman sl evnenn
aonndastuveumsia fauandluaumsi 5 uazdaduanuaenndes (CR) aunsaruwallsan
a8 LS suBUTE AR AN@enAd 89 (Consistency Index, C.1.) Aennaddannmsaem

[y v a

304 fuARviiauaenndeateEi (Random Consistency Index, Rl.) dakansluaunsi 6

(Amax - n)
C.l.=—— (5)
(n—-1)
We n Ao d1uautade
C.R C.l. ©
"R
e CR fe snsd@iuanuasnnass (Consistency Ratio)

o

Cl  f9 awvtaudenaaed (Consistency Index)

Rl f® A1AYITedy (Random Ratio)

Tnefidwiitduduaidyidauaonadas Felaannisduiiegrauvsnddiunaunly
NAINNINTTINVBIAIAINEIRYRY ¥ 1 fe 9 dmTuAadevenvilidquilaainnis
naaesluusasArouuvsng n = 3 8t 15 dwuanslunnsedn 5

= ] Y |
$19791 5 A1 R.I. AMNNITFUAIBYN

N 3 4 5 6 7 8 9 10 11 12 13 14 15

R.I. 058 090 112 124 132 140 145 149 151 154 156 157 158

fis1: Golden and Wang

gmsuA1ued CR. 01Usun3msawniu 0.10 fadngausuls a1u1nn11 0.10 991
gousUlild doavinsnumunisiseniminazuuuIosudoulunasiduiideg aulde CR
fannsasensuld AmdnsdmnrEenndes (CR) nsdifiansantlads nnnivsemiaiu 5 Jade 1
AISHANAYN 10% d15U 4 Uade limsiiu 9% way dwisu 3 Ja3e linasiiu 5% a1 aenariiy

NImsgIueANdn Mt liliewaenndeaiuvesNa Ay Ra1sandemunIuMg
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Fe8s ANLITEESERUNANS 9 Fee e wageN TR LY 7 Haeng
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PLURN 27U Uszaumsal  duim | ngudmang Wewey oiinA
@ 123 45 6 g nan du wile aeu nang ae. 16
1 WYY AAINTIU 34 . . .
2 50985Uf 36 3. . . .
3 WYULATHgANARS 20 anu. . . .
i nAandou 5 dasy | . . .
5 TnAundou 19 AU, . . .
6 919158 20 dasy . . .
7 819159 15 &R . . .
8 Arnnslusn 15 AU, . . .
9 UNIVINTTBUNS 5 Basy . . .
10 nUszaduius 16 AU, . . .
11 Undweszviulaute 20 AU, . . .
12 Amnsles 26 AU, . . .
13 Wy, Awandey 35 AU, . . .
14 JFensvauszniu 22 AN, . . .
15 Ainsles 5 AU, . . .
16 WUndesizviulaute 8 AU, . . .
17 dnssalinen 15 Nnu. . . .
18 Aminslesn 5 dasy | . . .
19 fdeum 20 dasy . . .
20 WYYAMINTIU 30 ANUY. . . .
21 fivdawm 40 AN, . . .
22 fiinw 39 AN, . .
23 NYYAMINTIY 20 ANUY. . . .
24 fAeim 7 dasy . . .

kiet 24 22122338 9 717 3 3 12 3 3
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Water Resources Management in Thap Salao Operation and Maintenance Project

by Application of MIKE BASIN
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Aansvauaauthdumsgtlng - Uslaa 021 &1 ava /A wasienisriaweauindunsgalseniu

101.49 a1u av.u/A a5t 2 Aensalan niunvausenulutaatu lnenisusuildsusinveaien
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wnzUgnlugauds 1éun msugndnlnadesdniununisdgndnuisduiudl ffufivadseniuggeu
88,353 3 LLasﬁuﬁmaﬂismuq@LLé’a 28,310 15 (Cl = 1.32) mmﬁaqmﬂ%’ﬁ’ﬁ’mnﬂﬁaﬂﬁuﬁgﬁéﬁ 136.84
1w aua/d Renaauaauidhunisgulan - U3lna 0.01 & ava /A wasBemsuauaauiduns
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AA1 QJU : BUUNADN Mike Basin, amﬁ’ummmam, ﬂ’J’]ﬂJG]’eNﬂ’]ﬂ‘Uu’], dunaun

Abstract

In this research investigated the study of water resources management in
Thap Salao operation and maintenance project by application of MIKE BASIN.

To find guidelines for water resource management to be suitable for the demand
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sufficiently and the most benefit. To study the analysis of demand for water and the
reservoir water balance in Thap Salao operation and maintenance project. The study
showed that the amount of water flowing into reservoir.The annual average of 120.27
MCM/yr. In results the analysis of water balance is conducted in 2 cases.
Case 1: water demand in present, the rain season is 88,353 rai and the dry season
is 28,310 rai (Cl = 1.32). The demand for water for all activities is 202.60 MCM/yr. The
shortage of water for consumption is 0.21 MCM/yr and water shortage for irrigation
is 101.49 MCM/yr. Case 2: to predict the present irrigation conditions by modifying
crops cultivated during the dry season and harvesting maize with planting off-season
rice the rain season is 88,353 rai and the dry season is 28,310 rai (Cl = 1.32. The
demand for water for all activities is 171.98 MCM/yr. The shortage of water for
consumption is 0.01 MCM/yr and water shortage for irrigation is 70.40 MCM/yr. The
results of the analysis of water balance can used as a guideline for the efficient and

sustainable management of water resources.

Keywords : Mike Basin, Thap Salao Reservoir, Water Demand, Water Balance
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3. ngufldlunisinen

3.1 NMSAUIUANUABINIT TN

311 MIAIFLR IS T BMIvaUseIuY

Humssediurmasismslivumedidluwawneg i umsaeydesine Tusswinmsandend)

NNvRF L LRLD waimsUg leevineendeBinashddms neuSinashlldmsvesiusiaeilony

wans s UlUmasiastinvasiafiugn SumettasRn el

1)

2)

AU UlYNS (Effective rainfall)

Uinasshildnng mneds dauveslufinnasuuiing dsansadluldusslomily
vidadudumesinsuiinauulsunanivausemudiavddiuniie el wseinud
pnasluulasmzigniu visesnililenadulslosiunfaldiomn Fodun
duldnns Ae Ui Wuiinnadluuvasun wdlifienslvedusenvielvadueen
HuAUL e
ﬂ1iﬁmfgmmmé’mmiﬁwaﬂigmu (Irrigation demand)

mﬂ‘ifﬁﬂ‘uaﬁﬁﬂjé”]@ﬁ (Reference Crop Evapotranspiration : ETo %39
Potential Evapotranspiration : ETp )I%Mé’ﬂmﬂumsﬁmmmﬂ%mmﬁwﬁqﬁyLﬁsﬂfd
Mniufinedgniififivnaquogesiaiii Tnsfinuasdesdinutuegesafivame
AUANFADINITVOINTRADALIAN LLasﬁyuﬁLww‘UQﬂﬁ?ua]sﬁa@ﬁnmﬂ%ﬂmijaﬁ%
L lnnssemeuasmsmetivesiivdensenunseiiouandvsnaneuenunntin
msfunUsinanisdiwesivgnsds faunnstidenldlunsiuamansaunis

neldn1sAnwilldaunis Penman Monteith #adiuaunsi 1

0.408A(R, —G) + j/ﬂuz(eS -e,)

ET — T+273

P A+y(@1+0.34U,) 1)
de ETp = anslidhwesiiednede (/5w
Rn = Sedevdiduiialetu (M/ms s/
G = AnUVWLuYesawINANTouNAY (MJ/m3.a./3u)
T = guungilresena (°C)
u, = mwm%aamﬁizﬁqumﬁuﬁu 2 1105 (WA3/U9)
Cs = audtulethdus (K Pa)
Ca = awdtleth (K Pa)
A = anuaevedlasnuiule-aamall (KPa/ °C)
Y = Psychrometric Constant, (KPa/ °C)

900 = factor USuun
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nUUAILINANABINTIdU Yoy TauUaiSAuinudneuen1sugnity
wazdnwugnsidivesiauanasiudu 2 nsal Ae Ysunamsldiivestnn waruSununisiddn
Ypsiriindue @snsarunlanaunisy 2

ET = K xETp )
Toed ET = Arwdsnstvesity (w5

Kc - edudssavsnisldthuesity (crop coefficient)

ETp - msldwesiiagnads (Potential Evapotranspiration)

(U1./3U)

ANTANUIUAIUABINITUIVAUTENIU AaLERIlUENNITA 3

ET +P-ER
WRgr = T —
IE (3)
Tnei WRee = USUauAnudeenisunvgauseymueedlasanig
ET = AMNABINITUIVOINTY (13l./3U)
P = USunaidndi@uasiunsiniiy
ER = Usuaululdnisg (Effective Rainfall)
IE = Uszansnmvayseniu (Irigation Efficiency)

312 mytswdlursmamsiiiiiensgUneuslng

Qaa v v

Sumstesaaindowd dummnsrmnnadyivnedenniuhlugniibgudernameains
Fuldnaiusmmmilitutansmaiin sl g iem Ui iR s wonareussm da
8/16 gifermaussiumalii-luiansssneg

Vs aiunmdeiill weded ayAleARd BV BN NsINAS I IMIFEU

a o PN
WA Y AaERlLELMTA 4

n(P. —P_)
INAUNIT p, Tt — = (@)
m
oedi P, = %’a;ﬂaiuﬂﬁ n
n = 119328%310 Po 84 Pn
P, = Sﬁa;gaﬁﬁﬁmlé‘luﬂ%?wﬁa
P = Sﬁa;ﬁaﬁﬁﬁmlﬂuﬂ%ﬂmﬂ
m = 19328%181310 Po D8 Pm

3.1.3 nsUsudiuanudesnsiduniesnuaunativiavinein
risanlaganudesmnsidimmunsandsinaiimganlvalugguds Faldannis

Uszllulsunaniviniluaaseaiuin thunasensimdnsinisiva-iian (Flow Duration Curve)
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waddldAUinanimisesas 90 veinaiaUsinanivlnalugauas Wulsinaiiitesnw
aunasEULnAIg

v

3.2 vianaum e v

greAvdimiharnAvd lugufivinadilvadiensuinnitannudesnisitelrdduiis e
dwudslinuanudenisaine lutswaaueauinsnaaumsiddnansrafuilsysuseu
avhldlaemsinsziaunaveain (Water Balance) Tugnafiui duandlunind 3

1
Binosh lnaaeens aty
Pinmunsszssmniniuan

1
j{\\ T 7 Fnnshdusy

. \

11 ¥
o e Thnnemifennhang

I

A A

o d
snNETRen

Al 3 uansaunaiug AUl
fnn: gflonsnawsunisldinnnersivi nsuvauseniu (2560)

malinreiaugatfielengitnnumefivmesUiinarduusotiinn anudesnisldi
Frine vosttudivisluanmdagtusareuian lasmsfiarsanantiuesniuinlugiafut Ui
thhilnadunanin Vi digeydsainuanin uasuadhivdesanundninniu
Fngquszasdsine Inededizaunisi 5

S = St li-Q-F (5)
g S, = Ysnesihdudniugrafuiniivaneeunandagdy, |
= [T o2 % oA A .
S = Ysnesunivinlugraiuiiivangauiatiisiumn, i1
| = YSuwsdinilvadienaduiisswinsauna i
Q = YSumsiinivaeseanannenafiuiinsenineanuian |
E = YSuwesihiigeydeiiosannnisseimeansuag Sigy

FYMINAULIAN |

4. 33015998

4.1 swswdayaiieldlunisfine

4.1.1 Yeyausinasuse iy
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Brsfnwhmsnussdeyauiinahduanandimiduresuinulndifeeiud
Tassmsdsihuaztigesnusiuaan $wau 3 annd 1dud @l .9 anifl .30 wazannilin
theludhedniuazirgeinuil 2 drdoyadaudtng. 2502 - 2561

4.1.2 doyaviuuiwiuasdeyauiinathszue
Brshnwhmanursdeyauiinasivh uasdeyatiuanhazue Tnglideyaan

lassnsdsiuaringeinyiviean Tdeyasetunsustn.g. 2542 - 2560

4.2 ATIvERUANLQNABIYRITDYaHY
Foyarumefuvosaniimhduinalndifesiuilurlasmsdahuasthyasniviea
$1au 3 aonl WWud a0ndl CLo andl €30 wazanifathdudedsiuariigednuii 2 Tnevhns
p9vABUAMgNFaseTaymiHuf e IBEUTAWIUYE  (Double Mass Curve) Tumsinwidonld

o
v o '

Yaya Aausl U w.A. 2542 - 2561 LitensI9dUANNYNABITRYE

43 mynrzienudesnislii
431 anusesnsldtifionisgulnauilan
litoyausvrnsanssuvaianiansveidon nsunsunases Usenaume 3 8ne 11
fua Aaust WA, 2557 - 2561 WleUstliumensasinsiasyivlnedes mntumamseins
Winiulavesszrnslaglitoyad 2561 Wulgu uazsvualisnsnstiiluenmeua

Aua WNAU 120 a95/Au/3u
4.3.2 APMUABINISIIULNBNSYAUTENIUY

Hunsussidiuarudesnislihuesiislusvasmeugnrmtunsgadesnsdluszaing
msddsshnnaniduuaniulaiufinegniaesnesndsusinasilinig Tas
Usinaruldnsvesfisusazadinazunnsafulumuisiasvinvesiiviiugnuayisnslidoun
fiy wumasasnainsgiawieimsldtiitenisvaussnuaslduuudiaos WUSMO
(Water Uses Study Model) Inedayafiugiulunisdunalldun fiufimedgn
é’c»mmimaﬁzmaLLaxﬂ%mmNumaqLLGiazﬁuViUQﬂ SsedvBmsmessimevesiivuiianngeg

wilanwnUgnuazUiniunsuaniviing1ag
4.3.3 anudeanisiduniieinwaunaiinaineul

muuenUsnaiigaflvalugguas Fdlunisussfivaztdeyatviilvaa
g1uAutuinzineeda dweasadunswdnsinisiva-vian (Flow Duration Curve)

warlgAUSuuiseeay 90 wasnsinUsunativinilue

4.4 MlAsgiaunan
nsein 1 anwnistdintudagdu (C=1.32)

n3ei7 2 Anwniswdsunlaswiinvesiivununisugndrnyss (C=1.32)
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5. HAN1SANYI

5.1 wamsianziarudesnislit
Junisagunanisiianganudesnslddmnianssy ielfiluteya dudrlunisdnw
aunaih Fuandumsied 2 TefwuadssAvsamnissadszynu Tuggu 55 % uagluguds
65 % L.Lasﬁé”lﬁma’mﬁﬁmmﬂﬁdaﬁw il
1) munisadlaa - Uslaa
2) AuMsInwsEuLilA
3) AUNTNYATNTTY

13197 2 aguanudeanistddiieldiduteyadndilumsAinmaugaih

audaansldun (Auau.nAl)

flRanssunslen
= )
nsen 1 fIaey 2
dunsgular-uilan 1.41 1.45
fun1TTElIEINY 201.19 135.39
73 202.60 136.84

[

5.2 wamsinsiziaugativeseaiui lu 2 nadl fsil

39 1 mmmmmﬂ‘uuﬂuamwi‘]mw mwuwaﬂ'ﬁwmqum 88,353 13 LLakumjanwmuqum
28,310 15 (C = 1.32) mmmaamﬂ%miawnﬂﬁmﬁmmau 202.60 81 AU/ IAANSIALATULIAT
nsgulan - ‘Uﬂm 0.21 &1u AU/ wasinmsvakaauidumstaUseu 101.49 &1 ava/d

R17|Water level [m]

W1S|Water demand deficit [m*3/s]

________

Water level (m)

Water demand deficit (m"3/s)

12992 2000 2001 2002 2002 2004 2005 2005I200( 2008 2009 2010‘2011 2012 2013|4014|2015 2018 2017

AN 4 AuFURUSsEesesui e aAutnAUUSIIaNTIIRBAaLLAuTaUTE Y Tunsain 1
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R17|Wster level [m] —— W1E|Water demand deficit [m*2/s]
4 1.00
154 -
] B =
152 - 0.80 =
3 o E
/é\ F =
=150 Fo.so S
e - - L3
= 3 r -
o . =
T 148 L s
= 4 - E
£ ] [ 0.40 2
148 - L s
3 L =
] Fozo =
144 r
142 - 0.00

1999 2000 2001 2002 2002 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 20152016 2017

A7 5 AnuduiusszninsauilugrafuihiulsinansmaseauiiugUlaa-uslaa Tunsdii 1

n3iifl 2 mmﬂﬁsajamwﬁuﬁﬂlaﬂswmuluﬂﬁmﬁu ImEJmiiJ%'ULﬂﬁﬂuﬂjﬁmmﬁmﬁmwﬂaﬂluqml,é'q
% miﬂaﬂm'ﬂ‘wmLaEmammemsﬂaﬂsunmﬂﬁﬂuwuw uwumaﬂiuwwuqmu 88,353 5 waziiud
yaUsznugauds 28,310 13 (C = 1.32) arwdesnislihsumnianssurisdu 136.84 1 aua/d i
msmauaauindiunisgUlag - uila 001 1 aua /A uanAnnsnauaauthdumsraUssnIu 70.40
a1 auvu/Q

R17|Waster level [m]

'W13|Water demand deficit [m*3/s]

155.0
1545 Lt G e ey
)
' £
— 154.0 b AEEL N ] U E
E ! =
= 5
2 -
2 1525 Aaaslalsedlebasyudprnguad s C 20 2
o d @
152.0 PR 1 q----F o
T £
L) : F &
: ; e
152.5 L o 1
] : L s
A24 Sl il o e et Pl b i et il o il e L

1992 2000 2001 2002 2002 2004 2005 2006 2007 2008 2009 2010'201112012 2012 2014 20152016 2017

AT 6 AuduRuSTEnIness vt lus s AuthduUSInansIRwAa U A usaUsEnu Tunsdn 2

Ri17|Wster level [m] —— W18|Water demand deficit [m*2/s]
155.0 0.20
1545 -
] Fots 2
4 0z 5]
154.0 - o E
E =
= E B =
= B -
2 153.5 - -0.10 2
« . @
£ ] =
153.0 1~ 2
] r s
a - @
] 005 2
1525 -
152.0 —rtwrieqe i [ G My W - 0,00

1999|2000 2001 I2OO2 2003|20CI4I2005 2008 2007 2008 |200912010|201 1 |2012|201 3|2O14I2015|201G 2017

il 7 anuduiusseminssiuiilugrafiuinduuiinansuasnauiiisugulna-uilaa Tunsdli 2
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6. #3UNaNI5IY

1) USinaiwhiilwaasenafuin Turned w.e.2542 - 2561 SAnadewiiu 120.27 &1 av.a/d

2 anudpamslithuinuiuiluemayssmuredesmisluanmiagiuareuan
arudsnslithiiionisgulne - uilnalutiogiiu @ w.a.2561) Wity 1.41 1 aua/D warluowiandn
19 Yt (@ n.e1.2580) sty 1.45 Sava/J

3)  anmsAnwmuiiaugatlunsdi 1 waensdd 2 wuiudlefinisuudsusiinfivlugguds
uwnunsUgndmuUss Tnensugndnlnaissdn maunuluiiuil wodiluiudl dawdesmsléihitanas
FavhliAnnsuauaauiluiuiianadld

1) wannmsdnwaunai nuidlelinausuAsufivinzugnlugguds iy d1lwaidesdng

wnuN1sUaNTImUs dewaliviunannudesnsldihdvsunuiianas Fadunstivandamnsuauaay
Wiluiiufiasld Feiiumsiauelilasinsdnhuasingadnuiivigan dnisbiduuzihuasduady inwnsns

Tunuilviinsusudeuianmizugnlugguds wnunisugndrunudauiiug
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nsUSulsanasinsufiinisenafuinusugs
(IMPROVEMENT OF PRANBURI RESERVOIR OPERATION RULE CURVES)
wengqune WIaTaR" ue.ag.alg i’
Mr.Kritsana Charoensawat ,Ph.D.Nut Marjang,
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Uaiy3 g 42 wies 811 1,500 was esnuTinamsliindieraussnu gulae u3lae Sniawdeuudadly
nefn UszneudumsuiuiiuaiissiuiuinveadounayFanidy 307 Sugnunadims Wy 391 d1u
gnuAfians Tud wa 2557 Welfmsusmsdaninilugrafuinduluegieivssansam mangautuanin
gty Fudumslifnwauna wasvinisamaaeuinasinmsiiinisenaivin Inglduuudaosndamans
MIKE BASIN Gsamsnsofinssiaugaulussuugun Welisuanignsvaunauiiluiiuiifnw e
firsunismauaauiiruenMsAnYIFUTaUTEUTBIN suvaU T Lazseu AR AuAa U sy
Sovay 20 vestnaMaAnw vieliiAu 6 9§ Mnmsdnwaunagaiutiiviomn 30 T sauisanUiinasilva
Suoesihdulaeasrlon msfnulidoyaamzesstafivi deyngaiionine wazgnniven szrined
whwin n.a.2532 Fa wa. 2561 Tnemueld 4 nsdifn nadiAnwil 1 vimsdanmiludrafuilaglidmue
inusinIsUfoRmsenaiui nadifinwil 2 imsiamahlugiafudleglfinasinisufoinmse vl
2558 nsdiAnud 3 vimsdanisilugrafvilegldinasinsufifnseraiuind 2562 @aqtu) waz
nsdiAnunil 4 vimsdamailueraiuileeldinasinmsuiiRnmseraiuilnemsinui anmsdiessinuiy
vimstansihlugrafuiladlfinasimsufiinmserafuihlutiagtumunsd@nwil 3 nuiniansnausau
thdwu 9 3 Samsveuaauminiunasifisensuld (diu 6 ) lnsedeegludiaiou weu fe donaw Ae
HuliinuhiineueuedeUszann 7.65 duaus /A westiinaninedueimsindulnends 30.32 §1u au.
1/8 msrakeauminintuesedadesmnyuiiunsmsesilusafuinfiesesiutman Fufuasuulge
nasinmsUftinserafuilaglinasinmsufiinseaivilnensinunidaunsddnui 4 Taswausliiu
inasiniaftuintigegn (Upper Rule Curve) Wdtuludiousiunaufianug 365 §1u au . uarludeudomani
Ay 372 1u aua. WeifisTinadilusdiiftsmetuarudesnisliiilugguds uartaadugguu Tay
aunsandesnauiaalueudiguisuiiang 345 & aua. wenduUiinaiuinduundd 391 du au. u
WaUNGATNIEY karSuIAY Uiaﬂauﬁw%"uLﬁ'umm%miﬁuﬁ’ﬂﬁwﬁwqm (Lower Rule Curve) igenndasiu
inausinmaiuintigean (Upper Rule Curve) dulvsi Tnefimnugsgaludtoufiguieud 75 d1u aus. uazgegn
Tudeusunauiienug 125 410 ava. Smdasudsanasinmsufiimeeaiuiudmuinianmsneaueau 6

U famsvawaawheghunasifisensuld (Wifu 6 U) Anduviinanhfiviawesuadeussanm 4.82 d au/



240

U Gunahlvaduenmsuiaulagiade 59.59 a1u av.u./U ngaiunsaanuseunauiauein1sunaulaginie

6.47 81U av.1./7 seUszunusesas 9.8 Weuiunsiniuiileelufinnsnsasirlunsal@nwi 1

AdIARY: thawinsufdansenaiuih, uuudiassadamans MIKE BASIN, 1aiudisiays

Abstract

Pranburi Reservoir is one of a large earth dam in Thailand with 42
meters height and 1,500 meters in length. Since agricultural water demand
has been changed from the past and the increment normal storage capacity
of the reservoir moved from 347 MCM to 391 MCM in 2014, To efficiently
manage the reservoir, it is necessary to study the water balance based on the
analysis of the current situation and check of reservoir operation rule curve,
MIKE BASIN Mathematical Model which was used for simulating water
balance in the basin to know the water deficit condition in the area by
considering irrigation studies from the Royal Irrigation Department will be
allowable water deficit not more than 20 percent of the study period or not
more than six years from the study of water balance for 30 years including
reduction of the overflowing volume that spillway without benefit.
According to the hydrological data that was used as a time series between
1989 and 2018 in the model simulation, there are 4 cases study. The first case
study: Management of water in reservoirs without reservoir operation rule
curve the second case study: Management of water in reservoirs by using
reservoir operation rule curve in 2015 the third case study: Management of
water in the reservoir by using operation rule curve in 2019 (current) and the
forth case study: Management of water in the reservoir by using the
reservoir operation rule curve by this study. The result shows that
Management of water in the reservoir using current reservoir operation rule
curve according to the 3" case study, it was found that water deficit 9 years,
which could not pass the acceptable criteria (no more than 6 years) from
April to August annual average of the water deficit 7.65 MCM and an
annual average of overflowing volume at spillway 32.32 MCM. The water
deficits occur frequently due to the focus on reducing water in reservoirs to
support flooding. Therefore, it is recommended to improve the reservoir
operation criteria by using the reservoir operation rule curve by this study
according to 4" case study. The reservoir operation rule curve should be
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improved by the upper rule curves to higher in March at the capacity of 365
MCM and in August at the capacity of 372 MCM to increase the amount of
water in the reservoir to adequate the water demand water in the dry season
and during the beginning of the rainy season. The amount of water in the
reservoir can be reduced to a minimum of 345 MCM in June and the normal
volume was increased to 391 MCM in November and December and
adjusting the Lower Rule Curve to be in line with the new Upper Rule
Curve, with the lowest capacity in June at 75 MCM and the highest capacity
in December at 125 MCM. After updating the reservoir operation rule curve,
it was found that the water deficit 6 years, which could pass the acceptable
criteria (no more than 6 years) annual average of the water deficit 7.65
MCM and an annual average of overflowing volume at spillway 32.32
MCM, which can reduce an annual average of overflowing volume that
spillway 6.47 MCM or approximately 9.8% Compared with Management of
water in the reservoir without reduction water in reservoirs by the 1% case
study.

Keywords: Reservoir Operation Rule Curve, MIKE BASIN Mathematical
Model, Pranburi Reservoirs
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N15TMBSVBLUUIIaBS NAM MODEL

U Lo CQOF CKIF TOF TIF TG CK1,2 CKBF
(3131.) (131.) (4.) (1.) (4.)
10.00 113.63 0.31 100.00 0.24 0.1 0.90 42.80 4,995

W1513M0TVBUUUTIRDS NAM (Y3130, 2556)

Umax

Lmax

CQOF
CKIF
TOF
TIF
TG
CK1,2
CKBF

Usuaun1siiuingsgauniiafu (maximum water content in surface storage) g
Haduns

ﬂ%mmmsﬁuﬁﬂq&qmaﬁm’mﬁﬂl (maximum water content in root Zone storage)

WUINAALUANS

FuUseansvesUsunaunisluatiuuingu (overland flow runoff coefficient)

ANANNIYBIIANEMSUNT IR USEINSTURIAUA Ut AR (time constant for interflow)

Asusuvassiansiwauuuiony
ABuFueIsAnUsnansivalussuiiiutasduildnu
AsuduveInsinnslvaluduiinldny

128U (lag time) yasmsiiaivin mhedalug

LANUIWBINSAANS A luTu lAAY riletalug

i)

wasinshy (%)

nrnarhin (ew x5

2w 1 san1sUsuiguuuydiaesetaiudiusiny3 (Coefficient of Determination, RY)
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WBL=0 .31

2 2 BN TUSUTguUUTIeda 1AUIUsIa0y3 (Water Balance Error %\WBL)

4.4 nsUszdiudsinaeudesmsldiluionssusig qﬂuaqémﬁuﬁwﬂimﬁ

4.4.1) mrudosnisliiiiievauseni lunsussdivUSinaaudenisiniiensvaUssnuves
Imamsémﬁuﬁwﬂﬁmq%ﬂfu eignedegUuuunsimizygn (Cropping Pattern) Fanwanalunnd 3 uagen
ﬂixﬁw%mwmﬂ%ﬁuﬁmwﬂ@uﬂﬁmLﬁuﬁuﬁ%aﬂwmuq@uﬁﬁaaas %4 maaﬁuﬁ%aﬂizmuqaﬂu (Cl=1.94)
mﬂmﬁmiwzﬁmmc?faam{[,%fﬁLﬁamiﬂuaﬂﬁzmﬂuamwﬂwﬁu %Qﬁﬁuﬁmwﬂ@ﬂﬂiwm 172,500 15

a131150UsEIuAMUARINTT IUNaUSEMUlAeREY 305.28 81U aU.4./U S19aLLD8ARILERTLY AN519T 3

= a

u.A. .. a.A. .8, W.A. 4.8, .0 a.a. N.8. #.0. N.8. 5.A.

M7 3 URTUNISINIE UgniyTuuiifng

A15799 3 ANURBINIS MUBNSTAUSENIY

fufnedgn Anufsmsldilagtu
Ciglai? T (19 (fu au.a/)
gl AN gl A 58U
1 41 50,000 45,000 68.15 93.11 161.26
2 wls 68,500 53,500 28.10 2547 53.57
3 Liigusu 54,000 54,000 43.44 47.00 90.44
RN 172,500 162,500 139.69 163.40 305.28




246

4.4.2) pnuaensigiienisgulaauilan dainliinisussumauiadiuaiafiu Iauseenisin
Useana 35.42 au aua/A

4.4.3) Anudiosmislitifiesnyiaunavesszuuiinai el tesnwanmnisnavenhllndies
funsnaluanmipuneunisieadsenss wiellanmnisivavesiiidniniu Ssedinsimunnissyuiei
Mnerafuinliaenadesfiuan mmusssLT ARG s suaAUSIn Ay fiTiaudulUl e snnsiinunnndn
viewihiu 85 wWedidudveansivaludnii nesrafviusanaivimathianiidosdnussuuiineid

guUsEaN 1.00 gnuIAilunsHeIund nieuszunm 31.54 srugnuiAniunsaed

4.5 AnwINsUImsIANIsUITeS AU IS IY3

4.5.1) Msfnwaunasuiuilneuudiass MIKE BASIN uansluniwni 4

1

¥ H 4 '

ungi >
< =T
Y < 219AUUN
A

/"'
gulan vilan ——> &
'
‘\
Snwaugaving —> 4 N ——
: vauTENIU
//,L

'/
§
o

i 4 Tassehelunuusiaes MIKE BASIN (DHI, 2017) Waoa’7ozr7uzf7ﬂ57zuy?

4.5.2) nsfnwiaugailéfoyn 30 U faudd n.m.2532 - 2561 Afanmnisluilagtu Ae Usuna
hwirlvaasenafiuthusuyilaeeds 469.58 1w aus/d Ysinuenudesmsiifieguinauilnelasiade
ity 35.42 &1 ava /A Yiinauenudesnisthinvaunavesssuuinminetlasnde 31.50 §1 aua/d
Usinannafesnsiwadssmulasiade 305.28 &1u au.a/d

4.5.3) Inaunia1saun1svInkAautMnunan Ysunaanudenisiiienisgulaausian Usuim
ANudeInslduIshwaunavessyuuinaingiazdedliviawAauInaentIIaI AN Y] karUIuINAIY
Aoinsualsemusrealiinnisuawrauilaliiiusesas 20 vestiniainisfine wieliiu 6 U 91n

[

= U [ %}I gj | a ¥ a2 ¥ ‘0’ a a
AIANWIFUAABNNUUIVINUNA 30 U warldiiudesay 20 vesUsunanudensun lnedisivazidensa

ee De

- oUSunatnvakeauluwsasifieu danldiiusesay 20 vasUsunuAufBInsitun U euty TR

fonmautuliiinn1suiaweauLn

- D auNIUSHaNvIRLARULAUAINSBEAY 20 U9USHIA A 89NT TN UL AB ULULES 1

v v

Wy e UtuInLAaULN
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- odTuulnvaweautnldiniuseeay 20 veednululnaruan@nwilinaniunvauseniulivg

LAAUUN

4.5.4) MRUANSAIANY 4 NSUFANY A

'
a

nsdlinund 1 vimsdansilusrafviilaglifmuanusinisufofniserafvi

nsdlnundl 2 vimsdansihlugrafuilaeldinasinsuiiRmserafuih® 2558 (suausen, 2558)
nS@Fne 3 U%mi'«‘j’mmiugﬂua'wLﬁ’uﬁﬂmai‘ffmmeﬁmsﬂﬁﬁ’ﬁmsdwLﬁmfﬂ 2562 (nNSUY¥aUsENIY, 2562)
nsdlinundl 4 vimsdanisihlugrafuilegldinasimsuiiRmserafuilaensinuil

wanslund 5 lnedindninuslunsuimsianserafuimeinasinufoinisenaiui (Reservoir

Operation Rule Curves) uandlun13nsdi 4

(1 400.00

A7 5 inausinasufURnse AT 2558 2562 uazlaensAnwil
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13197 4 waninaueitun1sUIMsInnseaivmsinainsuiRnisenaiui (Reservoir Operation Rule

Curves)
AU anun1salenaiui wnagin1sU{URnse AUl
o ¥ e e % oe A Uang i uneszutetay (Spillway) Wagnesvioseungi
1| sgeudwiusgiunuinung

(Outlet Work)

UaogtIAiuALADINITUIAIUAIY & LaENTRIULANNIE

2 | sgeudgandt URC y i om e
3U18U1 (Outlet Work) iatasgsdsudsunaiiviain
Ly UaogtlinumuAeINIsIgUIAIUAIg o auaau
3 | sgAunegsening URC wag LRC .
AUEAY
o T Uaeeihlvnuanudaanisiigulaauilng wasinwiaunaves
4 | szautenIsEeay LRC L vy
STUUTNANEUNINUY
5 | sgavdsnasisszauiuingign ladfinsuassihanenaiuii

nsdldnwd 1 lddmunnasinisujiRnisenaivin wuitldiianisviaseauidmsunisgulan

U3lna wagSnwiaunavassyuuinavinedl uwiiinnisuiauweaudivalseniudiwi 6 U @i we. 2533

2534 2538 2556 2558 way 2559) LLﬂﬂﬂ‘uﬂ’WW‘ﬁl 6 ﬁmﬂuﬂ%mmﬂwﬁmmmaumﬁUﬂizmm 4.51 auav.a./

¥ wazUsuatnlnadueiasiidulagiaidy 66.06 a1u au.4./U

i Hesnn)

szuiuinsgn 37.00 w.5mn.

WL

S——EAUNVNEMNUTOUY T

DN 6 WANITANINISEA UL WA UL bz US 1INV IIMARIIINTaIANIT 1
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nsdlAnwdl 2 vdmsdansinlugraiuiilagldinausinisujdfinisenaiuinl 2558 wuinldifinns

Makaautdmiun1saulan uilna warinwiaunavessE UM WAAN1TVIALAAUNIYAUTENIU

$1u7u 8 T [@vin wa. 2533 2534 2538 2548 2551 2556 2558 uag 2559) uandlunnit 7 Anduusina

nvnLAauRasUsEIN 5.57 a1uau.d./A wasUSunaiivadueiasindulnewds 51.56 anu au.u./d

/)

oy (v

U TV AL

¥iin

szAuLAuAnggn 37.00 139N,

< D o < o O o0 <
A ol ™ ™ T < 1 < Vi
i R Vs @D b S vt
L o~ ~ o~ o~ ™~ o~ ~N b\
— wuany (dva/um) —

F1/2552

/2556
2

a/1/2560

20

seduilugsiiuniy

mn)

Ju

DI 7 BANTAIINTEA UL 1A U Mz U TYINMARLLINSEIAN®T 2

nsdlAnwiil 3 Uimsdanisinlugrafuilegldinasinisufiiniseraiuind 2562 lnen1sAnuil

wudldiinnisvauweauind miunisgulnn vilaa uassnuiaunaresszuuilnevneun wiiian1suInLAay

PrausenudIuIn 9 U @Uvin w.e. 2533 2534 2538 2548 2550 2551 2556 2558 Way 2559) wandlun1n
7 8 AmdulSinuihfiviaweauadsUszuna 7.65 duav./d wazUsinuinlvadusiaisindulnoiaae

30.32 a7 au.u.A

N

AU/

iwﬂ‘ULﬂ‘UﬂﬂGl’]ﬁﬂ 37.00 u.

FIRLARY

PN MY

oy
- w O
12530 —

eiuylug

25460

DI 8 KANITAIINTEA UL 1A U Uz USUINITYIMUARLLINTEIAN®T 3
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nsflAne? 4 Uimnsdenmsiilugnanuilegldinaeinisuf URnmseranuinlaensiinunil wudiliiie
nsvawAaudmiunsaUlng Uil wasinwiaunaresseuuilnevnedn wiiansuinkaaullvalsenu
dm9u 6 U Ui e, 2533 2534 2538 2556 2558 way 2559) wandtunmil 9 Anduuiunainaunay

wasUseunn 4.82 auau.a./A wazUsunalvaaueiasinaulagmdy 59.59 a1 au.u./d

AT e e

imumummam 37.00 d.59n.

29 9 KANITAIMINTEH UL 1A UL Uz U TUIMMAaLLINSEIAN®7 4

5. asUnauaslaiauanuy

wan1sAnwasUléEin naddnuil 2 Bmsiamstlugiafuileeldinasinisufoansenafuind
2558 wagnsdldnui 3 UsmstamailugraiuiladldinasimsuitRmsenadiuii® 2562 iian1svaunau
diRunarifisensuld iy 6 9) Wesngatunsndenilusrafviniiesestudmain uasfaudii
nadifnuil 1 vimsdanishlugrafuilagldsmuninasinsgiRnmseaiui fensnaueauieglu
nesiftensuld (sifiu 6 ) Tnefiusunsuasaautiosfigalunnnsdifine wiviuaiilveduenmsiidu
Tneinfeifuiiusinasnnis 66.06 & aus./d Fudutsinugsiigeluvnnsdi@nwiduiieniu osnnlsding
wyoshlugrafuiuitesestudvann fitesnsdlfneit 4 Wmnsdansilueraiuilaeldinasinsuiihims
srafvilasnsfinui anisvaunauthoglunusiisensuld (idu 6 ) Faudiinisuawaaud
vavssnulnsiadsazannninsdinuil 1 0.31 &1u aua/A vieussinudenas 6,87 utausnanyiinmh
Inaduorastindulnsadslfunninaddnud 1 Ussuna 647 1w ava. wioUssannudosas 9.8 uans
swazBesluasad 5 Sufumsusulsunasimsuiiinserafuiladldinusinmsufoinmseaiuilae

msAnwil elinsuimsdnnmsuilugrafuinfivssdnsam manzauivanmiagiu
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NNSVIALAAULN inassigenlAinnIsun Usunaslvaau
e 4 gausenilaeiade wpauTYaUsETINY omsthaulneiade
nseAnwNl
U ava/d Ul Ul @ av.uA)
1 4.51 6 6 66.06
2 5.57 8 6 51.56
3 7.65 9 6 30.32
q 4.82 6 6 59.59
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NANSZNUIINNITISUILUINTDNUINITUUINY

inafaAaRIvauIENIY LazN1TaYSNYALLELI

Effect of Drainage Water from Paddy Field

to Irrigation Canal Soil and Water Conservation

gauiesh s’ auviy Yulaw® wnay Wauide’

Udomkiat Kerdsom ! Somchai Chumjom? Seksom Patanapichai

122 daunsldirgauseniu S1UnuTnsIan1suIuazannINeT NINTAUITENIY NFINN

Email: kiat200911@hotmail.com ' chumjom.s@gmail.com? p.seksom@hotmail.com *
UNANED

nansENUaINNsIEUIBivfienuiuheuiiinadenassrats sy LLazmiaﬁﬂﬁauLLasﬁw
Fufiuns u anfinaassnisliivausenuil 8 (uasalsssusy) Smtauasaiossuss Uinahsausenud
liviiangns 188 fadiuns USauthssune 87 fafiuns 19UNUNARBILUY Randomized Complete Block
Design (RCBD) 4 31 4 FenMAaee Usenousie Tamsssunetmdsannyidiensiuil ssunetmdsannviiien 1,
2 uaw 3 Tu Tneiifngusvasd Wefnwinansenuannisssvisiwhionuwiuhesdifinadenshuduves
AARITAUTENIUY ma@iamiaﬁﬂﬁﬁmmsz wazfnvmssernaiivmngaulumsssuiendeidlenumituih
A AINHANIIAAEY WU Tmsssnistndminviiftensiuit Suhwiinuiingnountiuaosgeaaity 639.26
Alansusals meﬁhaaﬂﬁaﬁﬁaﬁﬁ@aﬁ’ﬁ%miﬁsmaﬁmﬁaﬁ%ﬁaﬂ 1,2 hay 3 U TnuaneneuLY a0
tiosannifins 3.05, 2.88 way 3.24 Alansusiels MuEIRU ArnouLIILARETiUYULINRUTh ST UNendwiTionay
Aansviunuiu wavdmansenudenshuiuresrasssalsevnu uaﬂﬁ]’mﬁé’fadqmasiamsag%’ﬂﬂﬁuuagﬁw sl
Funsgydeniifulusngneuniusssiissuglududviniien waramnmihiidumaiwadszu anee
nsnaaesagUlin el vdandion 1 lulimsssuiesivhidenuwihuieufiangen wosduisnsi

nasnIUHURL

o o w \ - o ea ¥ -
AENARY: windtwew, n1seysnuRuwazih, nznaw, N13sTUIE
Abstract

The experiment was conducted at Irrigation Water Management Experiment Station
8 (Nakhon Si Thammarat), Nakhon Si Thammarat province. Total water used of plot
preparing was 188 mm. and drainage was 87 mm. The experiment design was Randomized

Complete Block Design with 4 replications 4 treatment on immediately drainage after plot
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preparing, drainage after plot preparing at 1, 2 and 3 day. The aims of this research were to
evaluate optimum time of drainage water from paddy field after plot preparing and effect
of drainage water from paddy field to soil and water conservation. The results showed
that the immediately drainage after plot preparing gave the highest dry weight of
sediment, having 639.26 keg/rai which was significantly (p<0.01) higher than that drainage
after plot preparing at 1, 2 and 3 day (3.05, 2.88 and 3.24 kg/rai respectively). Moreover the
immediately drainage after plot preparing having impact of shoal to irrigation canal,
sediment loss, soil erosion, soil fertility losses and impact to quality of irrigation water. We
concluded that in drainage after plot preparing at 1 day had optimum time to drainage

water from paddy field and farmers can be implemented the practice.

Key words : Wet seeded Rice Production, Soil and Water Conservation, Sediment, Drainage
ANuEALaziuvaslynn

Uszwelng uffdsoendnmelngvedan thaelddndussmadasvaneniiuduum Jagiuiiiudly
11391 69.03 a1uls wenduud 60.54 duls wazuiUss 8.49 a1uls (@rdnaurswgianisinuns, 2558)
a"suimg'miv‘imw%’ﬂuLGUmﬁaUizmumwmﬂs%ﬁamﬁmmdﬂwfwu Fadaafinsviniten Tnewiten wueds inu
flawazasiaudilidulaaudunuiioniiudin mauiynsuadurvdufineaniu, 2566 : 544) uaglu
nszvIuMaREILUa e finssstmdsnsiiienasduith drnaes d1vhe sausestinm
sysTRuazAansraUsEuTiadety SuaviliAnnsiunuvesngneuiivsUunutszute naonaudmwae
ANNRANANYITIVDIAUANDS LﬁaammiqiyL?ﬂwﬁwﬁiﬂ,ugﬂmsﬂauﬁ'amaaﬂlﬂf“ﬁJmiﬁsmaﬁmé’amsﬁ%ﬁaﬂm
sriutiny suenanagiiliarugauauysaivosiuanauds SdnaviliAnnsiuduresnassalssnuuay
fnarenunmirlurassaUssuduidiesnanagneufiineeniufunmsssuisimdmnisiuiionumiie
nshuduresaansralssniu ¥ilfuszavsnmnsssuisthanas inatvialuggruuazy nueauilugguds
yilvidoadsusuysznandusuaunnlumsyaaenaassaussnm Ingnsuianniiau (2543 : 31) Téseiiiu
ma%é”mﬁmmmmﬁuiuﬂszLmlwmmmﬂﬁfj’amwaq@Lﬁaﬁumna (universal loss equation: USLE)
wazareulifufidiusne vesssmadidnnisgydeAuogseuing 0 f1 50 Fuselirel Tasusazniaasd
gnsnsgadeAunntesunnsneiuly ?Tuaguiﬁufjﬁa anwagYedRu nlona iusine ﬁﬁummﬁﬁuﬂﬂﬂqu
wazanasnslunmsaydnsiuuazih nud maldtinsnseuvesiuganiiniadude fufidulngyinsgadedu
5899719 0 019 50 fusiolsrel mmxﬁmﬂmﬁaﬁuﬁd'gﬂmgﬁmiqzyl,ﬁaﬁuiwdw 0 fi9 38 Aurslsnel AAnais
ﬁuﬁdaﬂmﬁﬁmiq@Lﬁaauiwdw 0 fi4 17 dusiolsned mﬂms’a’uaaﬂ‘ﬁuﬁdaﬂmﬁﬁmﬁqzyt.ﬁaﬁuiwdw 0 &4

16 diustalsnol mangTunniundulvajiinsagyideAuseving 0 s 10 Ausislsdel uaznangiuseniduunile

a a o a

fimsgeyidefuiign diulvgjegszndng 0 s 4 dusielsset ndeyanisinwinsldusslovinauluiunig
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ANUaIRtuEs Usaanmsdnissuueyingiukasdn vinbiianistednsiamateuazaenaugniianluanninui
auilutSinaann nuihviinungneuwtiuassuazagnouan JAnade 31.50 Alansuselshel s1memnsiign

Wannasganinfe swglulasiauade 0.26 Alansuselssied Weuwhiulewenludeudamn 1.23 Alansusiels

ol Andusadewindu 3.66 umsielsnel sianeanesande 0.04 Alansuselsnel Wisuwhiuldensuila

gUasneain 0.17 Alansuselsael Andusimdowindu 1.46 vivselssel s1lnunadew 0.87 Alansussls

Y 9

ol Wisuwinlelnunaldounaslsd 1.75 Alansusielssed Andusimdewindu 8.16 vmsielssel 1Wunis

qaﬁaﬁmmmwéﬂ”ﬂﬁmLﬁuuamﬁqau 13.28 umsabssiat (Useiaas Jumna, 2541 : 2)

Y

¥ '

1Y) o aa '

FatUNSANYIEUIWTINgUTYaeR L NBANWINANTENUIINNISTTUILUM NN ULIRNNTHA R

q

o 6

A15AULTUVDIAABIVAUTENIU LNBANINANTENUINNNITTEUIUUADNUININULIPUNTNARDN1TOUS NYAY

wazdn WeAnwmisreznarfiwanzanlunisssuisimdsinionumituiieg dusuldilunuiniduns
sz mawiienuvimiing ieanlymnisiuduvesaasssuieul uagdavalsenu anagnaui
Urduindudsvuiendwindion frvandilddnssuussanausuaulunisynaenaaaes andgymnisaaideay

1o W

gauauysaiuars o siiiulssleviefivlufiuiviun vieudludgmnisliisaussmunsdiifiog Sl
UsyAnEningean Seavdmaliiuiionzugnldsuuimanidiiemesemiudosnsvesiio nieidunsiillg
mafisfufinzugndnluniiuiivatssnu wasfuuumdunseydnsiuuazdluaaiuiivgndtn vl
sounslunsduifesas YIgann15gyLdeveIniifiu ammiquyLﬁammqmmauyaaﬁwmﬁuiuﬁuﬁﬁwm

v

Toganzluwrasinniinvalseniuanda wazidukumidunisdaasuwusilviuinensnsaall
ad a o/
3501157978

1. mumumsmaauwuajﬂuuﬁanammﬂ (Randomized Complete Block Design #30138n8831

b
v

RCBD) Usznausae 4 38n1amaaes 4 91 1dud 330157 1 szuredmdanviuitenyiufl 38nnsil 2 seuien
pdrnviifienuds 1 3u 30l 3 suedwdinniuiionuds 2 Ju s 4 ssuethvdanshiiienuds 3
e}

2. snflunnsmaaesfidariinaasnislévivauseniuit 8 (uasaIsssusiy) sneesing
Finunseissuy seogiduss (atitude) 08° 09 13.4” wile uu (ongitude) 100° 06" 28.4” My Tusen
qqmﬂssﬁuﬁmma + 2,53 lwAs sewinedudl 19 unsiau 2558 fe 5 Squieu 2558 vwaiuiiulameass 2 19
fuluuvameasaduiumilneiadefuasden @mamﬁammﬁuuax@mmwﬁwaﬂizmuﬁiﬂumsﬁwLﬁaﬂé‘fﬂu

A157199 1 Inedusunaflglunisvindianwindu 188 faduns warUSuiatinseunewiniu 87 fadung

M990 1 SenuRaleTzviguandinuaiivasidndvesiu

FENUNAIATIZIBE A FIBITUNAILATIZTALN TN
Aeudunsadusne = 6.2 Amaudunsausng = 5.03
YSinaduniedngludu = 2.7% AAuilndn = 0.233 lulasBuudsoiwufiuns
Al = 1.0 Sedluvisoiwudiuns USinavesdwimuaiiazanen = 0.152 ppm.

ANUBULURUNIAALTUEWIN = 38.9 % AR = 0.11 n3usedns
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puUluALUTRAIEIn1IT = 22.3 % Yneendiauiazangluii = 35.8 %

3. YUPBUMSALIUNNT A9t

WigLkUasumaaadlagyinniste

lowds Asm wagvindion

(anandd 1 T~ naw Tk

[b]

And 1 [a] wae [b] NMseseukladuInaasg

v

ANAINIVNAFBIVUIN 1.2 X 1.2 X 0.6 4.

Hadnaglulufu 0.3 w.

(anamda 2 -1 aw TR

(a] [b]

Wusegansruendaiianau
Bnshmvualagldduguiiuuy
wanaRnguiteenINmARDY

(mwﬁ 3 lal wag Thl)

\ 4
R . ¥ (a] [b]
Awszuaanintiluninauy

q

(EC, pH, DO, Salinity)

= & o ' H v o A
AN 3 [a] wag [b] N1FEAUNIDYNUITEUYRAINILNDN

AATEIUNUNLTINT NDULYIUABE
feIsnsnsesonenausatiluaulu
v a a a 1%
doufignmgil 105 esrwadea 1Hian

24 Flua (Ml 4 [a] uae [o))

Anszrnun I ul iR el

q

[b]

a a ¢ o o v
AN 4 [a] ez [b] NITAATIERUINUNLAINLNDULYIUADY

v

' o v

AP TAIUIPUINGPERS WAL
Aunasy @UnITuLaTNALD

AsUYaUTENIUY (NSuYausenIy, 2550 @ 17)
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a L4

4. MIIATIENTeYa I1AT1LAMNLUTUTIULUUNNAAYL (One — Way ANOVA) LagtuIguliisuainy
uanFasaiAvesAedsvestoyauiariinismeaasisneIEmnsieasuAadsuuuiuLAY (Duncan’s New
Multiple Range Test ; DMRT) fisyfuaiuidodu 95 wWosidud (alpha = 0.05) Tneldlusunsu R
(R-language and environment for statistical computing and graphics) version 3.1.2 (Venables et al. 2014;

o

YANG F0UNA, 2555 : 70)
NaN1SANYIIRY

M15199 2 USunauvtineiane naueiuass kasusuiaeandauiazaisluli

ABMINnans UAINLINAENDULYIUADY Usuaeandiauiiazaneluih
(nSu/an9) (%)
syt udaannvhuiteniiud 4.5924 a 1.67 ¢
syt ndaaniuitenuds 1 5u 0.0219 b 94.15 a
syuethmdnnvidtenudn 2 fu 0.0207 b 63.90 b
syngtudanviienuds 3 Su 0.0233 b 65.25 b
F-test ** **
CV (%) 9.36 8.66

* - apdgluanusinediuinumednesiuiouy ldusnansiuniedfinseiuanudesiv 99% 1ag3s DMRT

v

1. U MUALTAENOULYILADY

291397 2 W FEnssrvisdmdsinsuitondtudt St wismznouiuassiadsuniian
4.5924 NTURDANT LLmﬂsmasmﬁiaﬁwﬁzyéqﬁﬁ%miismaﬁmé’aﬁwLﬁaﬂuﬁ’g 1, 2 uaz 3 fu Fanuthadnuie
ArnauULIILADYLasasINNIREY 0.0219, 0.0207 way 0.0233 niuReans AINEIU wazaINToyan1sAny
audeInisiivalsemuililunisiudion faanineassnislduvalsenuit 8 (uAsASSIIUTIY) Wudndith
vouwUasUsina 87 faduns wanein Aufiuwiuieg 113 fiwihienssuieeenienasissutsihvalseniy
Wiy 139,200 an5 (115zungoen 87 Hadluns) wio 139.2 anuiAfwunsHels Feazdinznounviuassviniy
639.26 Alansusiels Inoaznouwviuassiiozyinlirassvalsemuinnsiudy dwaseussansamlunis

srurenanas erainuvianlugeiu wazviaueauinlugguaniesainiiuinuilatdesas vinlideadsiu

=]

sulszanandudunnnlunisynasnaasswaUszniu @uisnsszuisdmdwindonuds 1, 2 uaz 3 u 9z

ATNDULYIUABWINAU 3.05, 2.88 way 3.24 Alansusals muaeu

2. USunueandauiazatsluui (DO)

P =

WawSeuiisuanedsUsunaeandunazatslutinveisnisseuigdinasindienluwsasisnis (1519

' a A

7 2) "U71 I5N155EUN8UNraIINYITianYiudl JUsunueandauiazatsluliedgfaudneei windu 1.67

'
v a o

Wasidud Januuandrawisadfegralidedfydatuisnsseuisdmdsinfiontad 1, 2 wag 3 YU F9msany

o

Usnaeenduiiazangluinndereudags winiu 94.15, 63.90 uaz 65.25 lWasidud muddiv
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P~ ' & < ! o ' & a < & = S
M15799 3 AR uUNsALdUANS ﬂ’]ﬂ?’]muﬂﬂﬁ'] ANANULAN LaZUIUUYDILTININUAN A8

Bmmeaes Anaduy Al AALAL Usinauesudeiann
nsdusns  (luleslui/gudiomg) (n3u/a919) flavaneth @adndi/ans)
syuethvdsanndhiitentiud 6.73 C 629.25 0.278 314.75
ssunghwdimniuitonuds 1 5u 7.05b 560.25 0.268 280.25
syuethvdnshiitensda 2 fu 7.10b 595.50 0.283 297.75
ssuedhwdmniuitonuds 3 Su 7.25a 644.50 0.305 322.50
F-test ** ns ns ns
CV (%) 0.76 8.06 7.41 8.05

ns : laduandretunisetin

o

* . auadgluanudifetuiaudednesiniiouiu ldunndsiunsetafssaunnudedu 99% Lag3s DMRT

3. menudunsadusng (pH)

'
a

91015199 3 wud Anedsanudunsaiduaiswesiluisnissruieimdsaniniieniuiisgn

a o

WU 6.73 wanesegnsideddndeiuisnsseuieiinasinidienuan 1, 2 uag 3 Ju Jadidrrnaudunsaidu
fNaRde WAy 7.05, 7.10 wag 7.25 auaisu a819lsing wuan mmLﬂuﬂsmLﬂum"]waaﬁﬂunmﬁ%‘msmaaaﬁ
AMNNIRIgINAAmndunisrayseniu Tng lwgall w3swia (2556 1 14) land13d1 drvadseniui

wiangaudmsuldimedgnitelal pH egsening 6.5 - 8.5

4. anauilnd (EC)
31015199 3 wud Aeudiiiiedevesssuienawindionlunnisnisneaes lddanuwaneieiv
meadd nedrmanudiliiiedesgluyie 560.25 - 644.50 lulasluvidoiwuRiuns lnedanuuinsgiuaunn

ifislumeausenu Fesmunuean EC TdiAu 2,000 lalasluvieuiuns (Uil inseum, 2556 : 14)

5. LA (Salinity)

deSeuiisuaneisnnuduveiimassuedmdsinionluusasisng (meed 3) wud gn3Ens
spveimdainton fmanuduviouiinameinieuns (ndeunaslsd) favarsoglutinadossuing 0.268 -
0.305 n¥usledns Taglifinnuunnineiumaadd uasdemuanasgunuamiidunmeatssu @endes

A1 1.0 ASUABARNS)

6. Usuamewiwisunitazanei (TDS)
M50 3 WU AnedeUiinamswivisueiiavaietl (TDS) vesssuendwindionlunnisnis
neaed Lifiauuanaeiuneada Inefidwiosgsyning 280.25 - 322.50 fadniusedng FullAmuansgiu

A nnslunaysen (liunnndt 1,300 Sadnsusedng)
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M15199 4 USunauaaiden wunidon Inwnaey wagluaisuaium

Bmmeaes uAALdYL wuniide Taidew Tnuvadon  luaisueiun
({iaaniu/an9) (ppm) (ppm) (ppm) (ppm)
ssunemdmniuitensiui 33.05 27.95 ab 60.00 3.50 277.43 a
ssunedwdimniuitonuds 1 5u 28.93 2235 ¢ 56.58 4.20 205.90 ab
syuethvdnshiitensda 2 fu 27.38 24.20 abc 61.65 4.10 227.28 bc
ssuedhwdmniuitonuds 3 Su 26.85 28.80 a 64.85 4.00 250.45 ab
F-test ns * ns ns *
CV (%) 12.29 10.77 6.76 5.50 10.24

ns : laduandretunisetin

o

*: Apdsluanudifeiiuinumesnysmidousu lluansratunseifnseiuanudeiu 95% lne3s DMRT

7. Usunaueaiden (Ca)

dlewtsuiflouAaisUsinaueaden (Ca) vediinsssuedmdviniienluudagisng (mssil )
WUt AnedsUiinuuaadsuvesisruendsinfionlunnisnimmaaes lufiauuandistuniseda Tned
AadesEning 26.85 - 33.05 fadnfusiodns ?fiﬂﬁﬁhm:u:u'1mgmﬁ;waﬂigmuiu@fmmﬁmwm (Lixnn3n 40
Taaniusadng)

8. Usmauuniliden (Mg)

NA1597 4 WU AnedeUSinauaniiden fanuusnatunadfegadifddny Taewud 3305
naaesisTuIeimdnTiienud 3 fu \duaniign 28.80 ppm. 83l FEmsszuretndinii
Fienudwiud fiUsinauuniidemnads wihiu 27.95 ppm. daisnsssunetvdwiniienuds 2 Su uas 1 3u
fAnefeUsnauuniifen wihifu 24.20 way 22.35 pprm. MUy wenanidmuin Anedesinauuniidon
yosihszuendsiifienluniisnismanes feuiuinmsgiudatssnuludunsinersdsimuasunideu

Alalunnnin 20 Tadnsusiedns

9. Usualwifen (Na)
WewSsuisuliuaulgifvuadsvesinszuisnasiiienlunnazisnis (m15199 4) wuin Ysunwu
lifsundsvesseuenauiniientuynisnismaaes laiinnuuaneiuneeda Inedidadesening 56.58 -

64.85 ppm. Fufunnsguivausenulusunsinensiinmualsualaienlilduinnit 10 dadnsudedns

10. Usunadlwumaidey (K)
919159199 4 WU Usunalnuvaldeuadevesunssuiendwinitenlunnisnisnaass lufinay

UANFNAUNNEDR TnedAladeszing 3.50 - 4.00 ppm.

11. Usuadlumisueiua (HCO,)

WaSeuisuUsuialua1suaiumadgundunseuIenaaindenbukmAazisnis (m151990 4) wuan

v
o w ° [ o

Ussnallumsusiunadey anuuanansdiuneadfededidedAy Inenuin 38n1sszuisuimasaininiionyiud
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fivsualuasuaiunafegegaindu 277.43 ppm. sedasunlawn 38n1sseuiedmannviniienuds 3 Tu &
USunauadsindu 250.45 ppm. @uasn1sszuisuvasInyiiionudl 2 uwaz 1 3u daaduwindu 227.28 uay
205.90 ppm. aanu wieg1slsinig wudl Ysunaluansusiuniedsvesissuiendwiniienluynisnis

neaeiAnuNInsgIuTalsEmulusunsinees Anmuaditiliannndy 480 fadinsusiedng

M15199 5 Usunaumaalse faulm A1 SAR way SSP 9adtseuneviasintianlugiassogaiuansany

AWsveaeg paslsn Fawne SAR SSP

(ppm) (ppm) (Hadauyad/ans) (%)
syuethvdsannshuitentiud 58.43 b 2.40 d 1825 b 39.25b
ssuemdnviiitonuda 1 fu 60.70 b 13.20 ¢ 1.925 ab 4225 a
syupthvdanshuitensda 2 fu 63.90 ab 16.68 b 2.025 a 4250 a
ssuemdniiitonuda 3 fu 71453 21.10 a 2.025 a 41.75 a

Fotest . . x x
CV (%) 7.77 15.81 4.98 3.60

* = aqadgluaausifeiunausesnyswileuiu luumnateiun1eaianssiuanudety 95% uay 99% lng3s DMRT

12. Usunaumanlsa (C1)

1Y

91NM15199 5 WUl Usunauraslsnmde danuwnne1siunisadfegreiideddy Inenwuin 3501

o

srugdmdvinfiontds 3 Tu IUsunaunaslsnafegeawiniu 71.45 ppm. sedawnliui F5n15T8UI8tIvaY

v

Miienuad 2 Ju dAnadewindu 63.90 ppm. @uisnsseuisiiduinionud 1 Ju uayszuigimasindien
wdwiuliAeaeviniy 60.70 uag 58.43 ppm. AMUEIRU wapg1alsAnL wui1 Usuuraelshiaifeeain

srunendsindientunnisnisueassaauunsgiuiivalssmuluiiunisinens Admuasililiuinnia 750

o

Jadnsunodns

13. Usunaudawe (SO,)

oS uisuUsuiudamnadeveaiissuienaainiianluwsazisnis (9157199 5) wuin YSuna

v

FanadeiinnuuanaeiunsaifnegdidudAgss Inenuin IBnsveassszugiivasaIniiionudl 3 u

v

HUsuudaumnaieganintu 21.10 ppm. sesaswnlaun In1snaaesiszuigdmainiiitenuds 2 Tu i
USuauladewiniu 16.68 ppm. @auisn13szuisinudsvindionual 1 U wagsyuiguivasindioniawiug i
ANadBLINU 13.20 Wag 2.40 ppm. Muay usegglsinim wuin Usinadaumaeisveshszuienawiien

Tuynisnismeaesdidniuanasgiuivadseniludiunisinees Anvueaililiannnii 400 fiadnsusedng

14. dadiuvesnsgadulaisies (Sodium Adsorption Ratio ; SAR)

o W

1AM 5 MU AT SAR Tanuuanseeg1eilited@an Inenuii 35015588 UaINYIBnka?

07

3 uag 2 Ju dAnadewindu 2.025 uay 2.025 Sadauyadsedns duisnsssuiedmdwinienudd 1 Tu uay

spueUmanIienudwiud daadewintu 1.925 uay 1.825 ladauyadeadng auadiu Jalrnuunsgiu

a

uvausznniludunsinees (Linnnd 4 Sadauyaddedns)
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15. Wesifurinisavarevealaifey (Soluble Sodium Percentage ; SSP)

' a

NATNT 5 WU A1 SSP Aannuuanasiunvaifeg1adidedifgy Tnewuan 3901552018U1mM89910
Buienwad 2 Tu kagdsnisseungtivasanyiiiensas 1 Ju daedslndlfesiuwinnu 42.50 way 42.25 %
ANUAINU @IUIDTNITIEUIEUINAIRINTIBNLAD 3 T LAEIDNITILUIYUINRINYITIBNTTUT dAadavniy

41.75 uay 39.25 % auaiu Fadiienuunsgiuinsadssnuluiiunisinens (Wuinndi 60 %)
A3UNaN1339Y

1NNSANWIT DY HANTENUIINAITILUIBUY DN UM INULIPUNLNARAaDIvaUTENIU haznNs

ausnEYAULAZEY WU BN IeaeWisEugiInaIInviufisnua Wi T vdnuiweneuliuaesgeaminiy

o v a

639.26 dlansusals waneeeg1elitedAndaiuisnisseuietivdaindiensdd 1, 2 wag 3 Yu Fanuinduimin

)

WAIAENBULTIUADYLBYLNNLIEY 3.05, 2.88 kay 3.24 Alansusals muansu JenenaukyiuassNuzUuuniuin
SEUNYNRWITIBNDINANITTUANNY LATEINANTENURDNSAUIUVDIAADIAUTENIY UaNNLSIEINasnDNIT

ausnERuwazi Nelusunsgadeviauluguszneunuiuassissuelivdniniien uazannmuivenvh

v v
o

Wenfissuieatdrastvausenuiliiasslduinsgiuguniniiidduniaigalseniu Anuisnsseuigi

waanviiienuds 19w Wusseznaimunzauigadmsunsssviehmdaihiienuimiiuding wasduisnng

Anunsnstununeeusule

¥ » -
wwiinesdmenouwriunas Glanduln
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The study of effect of El Nino and La Nina phenomenon on the variability of

rainfall and rice production in the Yom River Basin
afding widsgns' , Ansiod Runsswn’ , suwa furigua’ uas W edadunad?

Adisak Pasirayut’ Sittirath Permhunsa’ Thanapol Pimubol' Prem Rangsiwanichpong?
1PanUSyanes melriidanssanineinsi augdanssuaand sninendeineaseans NTANNA
2919198 mAtmidansTmiwensih augddanssusand wnnedeinunseans NFANN
E-mail: prem.re@ku.th

UNANED
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son1asuulaSinanidusasnandnvesdnn mnmsfinsmuitiinai Wusasnananves
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AnusngmanieadlyavdsmavhliUmaniduasnandnvesinluguinsuantosas wasiile
Andsingmsaianigezdmariiliuiinuiduasiandevesdnluguihemiuty Sauands

Windmansznuanasiinusngnsteailyuazardgduiidvnanenisidsunaslsanu

WrukagKandnvestiluguiey
AFNALY: NanERT, Useimnelng, Usunaumy, tould
Abstract

This research aims to analyze the effect of El Nino and La Nina phenomenon on the
variability of rainfall and rice production in the Yom River Basin. The data used for
analyzing the effect of ENSO phenomenon is divided into three parts (1) average annual
rainfall, (2) historical data of El Nino and La Nina event, and (3) rice production data
between 1995 and 2015 in the Yom River Basin. The results showed that the variability
of rainfall in the Yom River Basin is consistent with the 30 years recorded data of El Nino
and La Nina events. However, the average annual rainfall and rice production in the Yom

River Basin increased during El Nino and decreased during La Nina events.

Key words:  ENSO, Rainfall, Rice production, Thailand
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ﬁuﬁlwwijﬂuﬂ‘ﬁ“ HAaNAR (nn/19) HRNAR (611)
Jonia Tuguuneay
(19) 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 2009 2010 2011 2012 2013 2014 2015 2016 2017

1 262.48 | 531 553 522 524 528 520 509 516 517 139 145 137 138 139 136 134 135 136
anTtingd 53,428.39 | 617 588 651 631 636 617 566 600 600 32,965 31,416 34,782 33,713 33,980 32,965 30,240 32,057 32,057
aho 58,727.76 | 528 540 555 554 553 532 512 520 529 31,008 31,713 32,594 32,535 32,476 31,243 30,069 30,538 31,067
Axaylan 754,530.57 | 565 567 607 617 619 582 572 596 589 426,310 | 427,819 | 458,000 | 465,545 | 467,054 | 439,137 | 431,591 | 449,700 | 444,419
luvie 1,388,763.11 | 500 518 596 585 585 570 535 561 557 694,382 | 719,379 | 827,703 | 812,426 | 812,426 | 791,595 | 742,988 | 779,096 | 773,541
an 951137 | 448 464 472 469 470 434 417 420 427 4,261 4,413 4,489 4,461 4,470 4,128 3,966 3,995 4,061
wws 380,479.24 | 598 582 629 616 620 554 544 557 561 227,527 | 221,439 | 239,321 | 234,375| 235897 | 210,785| 206,981 | 211,927 | 213,449
WeLen 50,115.28 | 523 537 558 581 580 547 479 467 512 26,210 26,912 27,964 29,117 29,067 27,413 24,005 23,404 25,659
UATHITIA 31,345.10 | 565 533 564 572 601 579 568 568 603 17,710 16,707 17,679 17,929 18,838 18,149 17,804 17,804 18,901
ATLWILNAT 614,766.81 556 543 588 608 611 583 578 601 604 341,810 333,818 361,483 373,778 375,623 358,409 355,335 369,475 371,319
Ay 847,003.08 | 549 535 609 616 620 591 588 602 603 465,005 | 453,147 | 515825 | 521,754 | 525,142 | 500,579 | 498,038 | 509,896 | 510,743
T | 2,267,327 | 2,266,908 | 2,519,977 | 2,525,772 | 2,535,114 | 2,414,540 | 2,341,152 | 2,428,028 | 2,425,352
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A Simulation of Stream Flow in Mae Klong River using 2-Dimensional Hydrodynamic Model
algvuy yeylve' Iszdand nauzgn’ 25500R Ineaew’
Natchanon Boonchai' Jirawat Kanasut’ Wandee Thaisiam®
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WuUsIaed MIKE 21 Hydrodynamic Uy Flexible Mesh fiwmunlasanivusaaans Ussinanuunia
(DHI) Shassanwnslvavesushirdausandiminia K 11A Sunevinin Smfangauy? Seogunn
viei ouusi neadluau sann Tauwin K56 Sunelnsnsmm Smrdemy3 daedeyamnudmioni seu
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ANEnARY: WiUinaes, ennnarmans, wuudaes MIKE 21, msyaaen

Abstract

The Mae Klong River is an important river of Thailand. Due to, the Downstream of Mae Klong
Dam is winding and has many islands in the middle of the river. Thus, this study aims to delineate
the stream flow in downstream of Mae Klong River in the present and post dredging condition by
using MIKE 21 which is a 2-dimensional hydrodynamics model and was obtained from Denmark
Hydraulic Institute (DHI). In the streamflow procedure, MIKE 21 was applied to simulate the
streamflow from K.11A (runoff station) downstream of Mae Klong Dam to K56 (runoff station).
The Bathymetry, water level and discharge were collected and used as input of MIKE 21 model.
The model was calibrated at K55A (runoff station). The results show the change in flow conditions
after dredging the Mae Klong River. The water level in the dredging water level decrease while the

current speed has changed. Which affects drainage efficiently during the flood season

Key words: Mae Klong River, MIKE 21 Model, Hydrodynamic, Dredging
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Abstract

The drought of 2020 is a consequence of the rainy season of 2019,
which is the least rainfall in 30 years, mainly due to the phenomenon "El
Nifio" causing both hot conditions and drought in many areas in the north,
northeastern, central and eastern regions, causing obvious water shortages
especially water in agricultural areas. In this study, the objective is to study
and analyze the water management in the dry season in 2020 to know the
cause of the drought and to find ways to solve the drought problems in the
future. The study found that 1) The amount of accumulated rainfall in the
rainy season 2019 (1 May 2019 - 31 October 2019) is less than the average
cumulative rainfall of 30 years about 16 percent. 2) The effect of
accumulated rainfall in the year 2019 is less, causing water stock in large
and medium-scale reservoirs during the dry season 2020 (November 2019 -
April 2020) to have a small amount of water, especially the Chao Phraya
River Basin. 3) In the Chao Phraya River Basin, which is a drought crisis
area, the government does not have a plan to grow the second rice crop of
the dry season, due to low water stock in the reservoir. However, farmers in
the Chao Phraya River Basin grow more than 1.98 million rai of rice (As of
April 30, 2020). 4) The Royal Irrigation Department diverts water from the
Mae Klong River to help intrusion the saltwater in the Chao Phraya River,
but the salty water supply problem will recur periodically. The ways to solve
drought problems is that the government should speed up the process of
solving drought as follows: 1. To establish a plan, measures, and action plan
to support drought conditions in drought risk areas both in irrigation areas
and non-irrigation zones. 2. To create awareness about the drought crisis
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situation and publicize to agricultural water users and requesting cooperation
from farmers in the Chao Phraya River Basin not planting rice beyond the
control plan 3. To Integrate between agencies involved in water management
in order to solve the drought crisis to be effective and promptly.

Keywords: Water Management, Drought, Dry season
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Abstract

The lower Chao Phraya River experiences salinity problems every year during the
dry season. Affecting the quality of raw water in tap water production.Therefore, if the

salinity prediction in front of Sumlae Pumping Stations.Resulting in more efficient
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management of raw water for tap water production.The objective of this study is to
predict hourly salinity values at Sumlae Pumping Stations using artificial neural
networks.The correlation between upstream water levels of Sumlae Pumping Station are
water level at Station C.35 on the Chao Phraya River The water level at S.5 in Pasak River
and the downstream water level at C.54 in various periods to predict hourly salinity
values at Sumlae Pumping Stations using artificial neural networks model to Train
Network with Levenberg-Marquardt correlation of such data during the years 2013-2014
Back to the lag time of 1 hour at a time at each station, including case studies, a total of
216 cases.The best case gave the following results the water level at the station C.35 at
the previous 8 hours water level at the station S. 5 at the previous 9 hours and water
level at Station C.54 at the previous 12 hours.Will be able to predict hourly salinity values
at Sumlae Pumping Stations at the closest the correlation coefficient (R) of training,
validation and test of the artificial neural network model were 0.87, 0.86 and 0.81

respectively.

Keywords: Artificial Neural Networks, Chao Phraya River, predict salinity, Sumlae

Pumping Stations
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2. Fuudnwwa (Output Layer)
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