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Reservoir Water Monitoring System
with Automatic Level Meter
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Abstract

The purpose of this study is to develop the reservoir water monitoring system with automatic
level meter. Until now, installation of water level meter for reservoir stage monitoring were not
widely spread in agricultural area. This has several reason : too much installation costs, lack of
compatibility, difficulty in the operation and management. To overcome current restrictions, we
need to development low cost, easily access system for operation and management, and to
ensure reliability in the water measurement process. Water monitoring system were developed
using ultra sonic, water pressure type sensor and controller for low energy consumption, power
system using solar energy and data transmission system using wireless internet technique.

.M 8 U8 Aez|e 2ol 7152 sUes &
F3} gEo] FdgE +Fs7] YA A

Y 5A§ A A=l oF 18,0009 A 2|9 A9let o) W A4 Ao FH
7t 2900, FU8F oF 60%S] £ 7t R o2 Moo gty Hesta ¥
SF3HL Sl 58 AFAe 987 ) 3 e A ASARETE A A
F, 7H 2 F<poll OiR A= 71%E e T &8 A3 =, ol AEAY SWE
F8 SY7RNAEEN I 9L Ik A A3t Al AP 299 BdEE gEEHE
ot 2ol A MAH ERE Als @A & 2 AL A Aed £ gids] $a
A $-euetels 7haat 47 YIMSR= & 3}t
58 A9 HEHHo|n FEHQL &F0] a3y A 5AE ARl AoAA AFF
A8 gagh Aol AEE717F AR A AAY o 1% B2
*=qd 7| ubZ AL FAERT Y (jtkim@Kkarico.cokr) ANE  AFFABZY), e, 748 A=A
Q) ) ukg Al FoE&A 7Y (pku@karico.cokr) A5, AL T UE G

3 7 b Z AL $olEAT Y (jujll @Kkarico.cokr)

60



US+22IIE 0128 sY2 WXl SLIHE AAH 61

8] ole Aol it oleiet gl . 5§ X3X] 29 TS WY
§ A2Ae) AEBEL g3t 7129 A5
2715e] o] AElo] e Aael A2 U 598 AeRle] FRE A%y BE d
Ae Ageb) neA Zoim glon), F2 FE THUH] 100na o) 62771 A4
o3 ABolold AMAN} BAT, 4AE B SR 2T HINCGAZUTIA,
o= Ao 27 A7 = gxelo] ol 1999)0l] 2J3}H Table 10419} Zro] Z-&u}4]
Roll 7103, olefa olele g SfEsly] gl S TEA S FHAVEAXE A7) 18744
HE A4 Ba719 HAg Avke s gx T DA 3% SToln s St}
BePh golsial anae amyel g x5 FEE S 2 AR ¢
=6 5 7 HSEIL 2}\}5 e} . ?E_, *‘?LE‘O
§ FHESyIS ] Batt 8301, A% 59177k MAI5j0] 914 9 100ha oJ3H

B AT SHE SUS AN AR B (0ol wanE Taso 94 58

S PR A DG PASAASAAN 419 oF 19 W=l el SoAAel ol A}

7], Fodzet F27t Bolt B ol & T A2olmlEo] o] 2o 1 9l Alolr}

3 AZ7) AU, TA GolEEA 7)4e B Q7] A TSk Q) 33827 3

&3 UEAE FAYA To2 A" AF 5 R AHSAE Aoz A A4

HEZ71E sk, AR H8-E 3t B AR A3, Fig. 10 Yebd Hie} o]
- o A #5719 e Ak, w9 FHerd FAS) A7} 33%, AFEE A9 A4

£ A2 BUE Y A A FE5H= Aot} 27t 51%2E TUE A5 diFio] 43

Table 1. Irrigation reservoir monitoring status

Number 627 181 151 295
(100) (29) (24) (47
Area(ha) 276,653 199,475 36,479 40,699
(100) (72) (13) (15)
Total 133 67 32 34
(21) - (37) (21) (12)
Sonic sensor 1 1 - -
Water Exist Ultrasonic sensor 7 4 ] 2
measuring
device Float sensor 10 10 - -
Staff 115 52 31 32
Not exist 494 114 119 261
(79) (63) (79) (88)
* () Percent(%)

61



62 EI=2UNHH= M2 HhE

over 300ha
(4%)

100-300ha

0-100ha
(77%)

(a) Irrigation area

o
Q@

WHo] 100hacl4oli, #
#HeeAlA 2 T4 Yt

S RSP

. 2YET A" R

1. x| M8 A AEHES

1]
Ho

A5 AR APS Astel ABAH

Aea)e] AL AU $98E7]9) 459

{a) Ultrasonic sensor

etc
(16%)

11113

Inclined
conduit
(51%)

{b) Intake facilities

. 1. Classification of irrigation reservoirs

AZZLS AZo) THsES F1E BEALo)

Sl SABAE 95 Aol goldt 2, A
= TH—LHM—-} AR 5 A4A AL 27}
e T 9FE MFRAL. ol 12
efele] MBI SolEdTgol B
312 9lit 7|22 BEAo| Hx|sle) A B

27)20) qlow] A7| A% E $AIZ o|Ro]

A3 Qe #7159 of%, 88, WHUHGA 5

F 6712 Ak

{(b) Water pressure sensor

Fig. 2. System installation of automatic level meter
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Fig. 3. Location map of selected reservoir
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Fig. 4. Main control module
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Fig. 5. Conceptual diagram of reservoir monitoring

of, Afe) 22T A

P o] $4:4, =
e
719] Aol7lol AA, AL AoishL, 2

2 292 Hojshy] g ZaWo R HE 4

9 BE7)E TS RE SH=golS Aolst
£ G AU e Auza
2| Ao Fig, 59 2

3 ZHEFE AAHe Ty
7k BUER AlAH9] AL

A%l BN AR A oft) Mt ol
7Ps3kT AR THE Lolah) 37) S5kl %
Jto g s, FUe A5 Belk
A0) 520 HFIL U 2 Aol
Bk Qoo AeoRiRs B4 19992
2k AR E ZABIEL, BARR S48t AAE
o) Beleln Y& Aot FAE AR

RER F4EH, A5

65

SeRE U B L 58 e
thet shobg $ldted MMl Bitohie w1
B EAOME WA dh YreR A4
9 RS FRAAS A9 SR olslel
A lRo}, ol4:ol, X|4Hok SoliE 1 7}

2 98 4 Q7] ol 2hzo) o] el
Aol St

A5 4912271914 438 Hlo]eli= CDMA
dAle) SAIE RS Fate] Aulo] A3o]
W, AAge) AUE LS 9% RS A
AFE ) PHREE Bl A5 SRR
Agai) Hek AR BOS ¢jted 12
7HHGUDE] o] S AHEE] T4
of AL F3te] oltIE Z3ololelS &
A 4 Glom] ML VAT S UEE T4
shoich. B3 A SABRS7I7E A A5
of el BelskA BRIP4 AES UH) &
4 W ol 71%5E AT Yk, Z2a
20 7% % Hold BIS 9istel DBANS
FHBAoR, o] DBAHS olgsto] 44914t

2 A4g AST AZD WAL |8 H
A - BARNG 4 Q=S st}




66 S=zUHE W12 Hh=

1l

Fig. 6. Schematic diagram for the system
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Fig. 7. Reservoir water momitoring system
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Table 2. Stage-storage relationship for irrigation reservoir

 Name | Method Year ' ' " stage-storage refationship .- . ... ..
Yidong GPS 2003 Y = 566.44 X3+ 131,346 X*+ 190,596 X+ 90,400
Yongdun GPS 2003 Y = 77.628 X*-2,244.3 X+ 21,299 X*-59,740 X+ 47,088
Misan GPS 2003 Y = 5424.1 X*+20,818 X+2,912.6
Yongsul - 2003 Y = 26,871 X2-30,051 X+ 25,028
Nogok GPS 2003 Y = 17.648 X*-461.56 X*+4,155.3 X*-9,370.4 X+ 11,697 X-8,629.5
Banwol GPS 2003 Y = 26,871 X*-30,051 X+ 25,028
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(a) Reservoir storage projection map (b) Stage-storage curve

Fig- 8. Stage-storage relationship for Yidong reservoir
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Fig. 9. Measured data comparison with automatic water level
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