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Calculation of Sediment Volume of the Agriculture Reservoir Using
DGPS Echo-Sounder
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ABSTRACT : This study was performed to get the basic data for the dredging project and
logical maintenance of the Yaedang reservoir. The survey of reservoir capacity for calculation
of sediment volume carried out using DGPS Echo-Sounder during November 25~30 in 2004,
The latitude and longitude signal from GPS satellite was received a second interval with the

UTIM coordinate system. Water depth was measured 0.2 second interval by Echo-sounder
sensor in MIDAS Surveyor.
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The UTM coordinate datum were transformed into standard coordinate datum of Korean(TM
coordinate datum) using Arc Info System. Mapping of contour was used Sufer, Arc View and
Auto CAD Program. Storage capacity of Yaedang reservoir was'estimated by average contour area
method. Result of this time investigation for useful storage determination of Yaedang reservoir was
showed 4,601.585 ha-m and was differenced less 5.425ha-m the bygones useful storage.
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DGPS 23 H47I2 0188 H2I8 Mfxle| EIXE A

SA%E w3 71SA B ®2718k 9 & AsE VS E AY A @E B
ANSE 7153t S E 2S5 Boat sheet T Y dHE ZAME £ Qe FES
ol AEE7I A8 AFANE 2H, FA2"e|rh
SFAE 9438 FALLE fxde W MIDAS Surveyore= 2AZy &% 2A85E
Ho g AASATRCEANL AT, 1994 0 “Fuld] WgE 23 LCD2Ad S §3}
HHE 5, 199%6). AFA FASFdE 8 o &A% F gloH, ddd Y &2F
& Ade] 85y V33 Wt F 2Heg AR FY] stedn #5E
VTS worn ZFde &HHT wE RE AT AR 7IE o)Fd AMExA
SEAES Aozt AA B gty PC 2 AFHTh

oty & A7 A AFA R ¢ MIDAS Surveyors FH#E7I9 S
% AHEHET e DGPS SFE4VIZ A ] Eﬂo}oﬂ THAAMAM L 2ol
SR B -ré‘.%%’ﬂ—% AABtE GIS 2 =

2. DGPS ZSEHEA7((MIDAS Surveyor)

21 25

MIDAS Surveyor (Valeport Ltd, UK,
2004y DGPSS} &% Z41717F %55 o] =
A BS ADREE B YR} =4 F (212 1) MIDAS Surveyor

<X 1> MIDAS Surveyore +4

T ¥ | = 4
- 2 Injection moulded ABS case, sealed to IP67,
with automatic pressure balancing valve.
zZ 7 50cm * 40cm x 20cm(15kg)
EAIEH 240 x 128 pixel graphics LCD screen.
719 &% 16 Mbyte FLASH memory
HLATHAA 9|5 : 1224V DC, WFHE ] : 84Ah
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2.2 DGPS FAIZIR]| AL I FHL <FE 2>9 2

MIDAS Surveyorel]l WZ&# DGPS 4l 2.3 S&E417((Transducers)
A A+ Ashtech A 12 channel DGPS 41
719} Ashtech DG 16 channel DGPS 4=417) MIDAS Surveyorel W42 S&FE47]E
2 FEAEY 7 F59 DGPS 41 FA Valeport AbellA] i3 Digital - Signal
£  SBAS(Satellite Based Augmentation Processing(DSP)7] &2 2 &3l 2 A&
System) XFEFX BHA 7% E TFELE &9 AHHA FH **—% Zte & TN
Aestal 1o DG 162 Marine Beacon 3T S¥547]) AXE <E >34
AEZA BA JeE FVE A o] AMEHE FoFd wg nFs &%

<x 2> DGPS

SAFRle] 7Y

Type Ashtech A12 DGPS receiver Ashtech DG16 DGPS receiver
Differential Onboard SBAS Correction SBAS & IALA Marine Beacon
+2m(CEP), +4m(95%) +1.8m(CEP), +3.8m(95%)
with SBAS cotrection with SBAS correction
Accuracy
+0.9m(CEP), £1.6m (95%)
with TALA Beacon correction
Update Rate 1Hz 1Hz
Ant Combined GPS/SBAS plane antenna Combined GPS/SBAS/Beacon helical
enna
(IP67), Sm cable antenna (IP67), 5m cable

A7) Mxel 7

Frequency 210kHz(200kHz option) 33kHz(30kHz option)
Resolution 0.01m 0.01m
Accuracy greater of £0.0lm or £0.02% reading. greater of £0.0lm or +0.02% reading.
Range 0.3 to 100m 0.3 to 100m
Beam Width 7.5° 16.5°
Sample Rate 6Hz 6Hz
Dimensions $ 12cm $ 25cm
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{38 4] Arc Info ZtEHEIRIH

MIDAS Surveyors WGSS4(F AR
gk UTM #HRHolE|2 #AZo] =Y o
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o) Aot FEHBAE Y 1A
ol ALE g dov B AFANE
Arc Info(Ver. 8.0) T2 L 0|83t [
Y 4)¢} Zo] UM HEE ™™ HEE W
Fgslgor TMFEE WSl Parameter
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— A
34 SpaE A

™ ¥ X, Y #34 FHAS5ZFE

AR F98 2t HEFE F4
e o83 TRA=E FAIHAS
SFARRAdE Y A AZE ]
2 A48 F Jdeu & d7oM= GIS

&echo &on
input
PROJECTION UTH
UNITS HETERS
Z0NE 52

datum WGS84
parameters
output
projection TRANSUERSE
units HMETERS
2UNITS METERS
spheroid Bessel
datum TOY_B
quadrant ne
parameters

1

127 86 18.485
38 00 00
200800

5680680

end

ngg echo &off

[2] 5] Parameter
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A Z2ZA) LA HAAF AFA
AR ZFA79Y 1:5000 FX X =9} v
3l g FAFR 9 vy FH AARE
[Z23 9]¢} Zo] A3 F4 BA
Fol g3t vy HLILEE Arc

Viewoll A dH A
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MIDAS SurveyorZ #&¥ UM HXE
Hlo]El1 & Arc Info(Ver. 8.0) Z2I1H L o]
&3t Ve ™ FHEE HBASH T

FAEE I AFA 9 #FE 13t (22 9] dEx| ZASN
o EL. o2 WEsigoem 1 Ao
ARE <E 59 2o 432 SuferE: ©1-8-3 55441 =(Contour) 23
43 ST 2y Zo FrAadEe ™ HEAZ HIAT A
A W89 s, A=, F4X Y, 29
431 AFA AR 23 5% ol AfA BAF AR

AFA AAR WE HAE 98] 4 Sufer Program(Ver. 8.0y ©]-&3t 243}

<& 5> OEX x| MUER K22 of (HAXH)

1 181186.72 347919.55 2.707 19.793
2 181186.72 347770.48 3.326 19.174
3 181186.72 347621.42 2.733 19.767
4 181186.72 347472.35 1.879 20.621
5 181186.72 34717422 2.677 19.823
6 181186.72 347025.16 3.406 19.094
7 181186.72 346876.09 4.044 18.456
8 181186.72 346727.03 3432 19.068
9 181186.72 346577.96 2972 19.528
10 181186.72 346428.90 2.908 19.592
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EL. (m) GWA(ha) | FFEAA (na) | AT m) | GHEF (ham) | FEASFE (ha-m)
14.5 108.02 0.000
15.0 118.90 113.46 0.5 56.730 56.730
15.5 170.06 144 .48 0.5 72.240 128.970
16.0 243.18 206.62 0.5 103.310 232.280
16.5 334.18 288.68 0.5 144.340 376.620
17.0 371.74 352.96 0.5 176.480 553.100
17.5 448.42 410.08 0.5 205.040 758.140
18.0 482.90 465.66 0.5 232.830 990.970
18.5 569.14 526.02 0.5 263.010 1253.980
19.0 618.42 593.78 0.5 296.890 1550.870
19.5 715.70 667.06 0.5 333.530 1884.400
20.0 782.10 748.90 0.5 374.450 2258.850
20.5 862.66 822.38 0.5 411.190 2670.040
21.0 910.70 886.68 0.5 443.340 3113.380
215 978.38 944.54 0.5 472270 3585.650
220 1009.18 993.78 0.5 496.890 4082.540
22.5 1088.70 1048.94 0.5 524470 4607.010
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442 20049 &3 2} A3 o7]x HE AF9I(EL m) ]t}
dFAFA #4&F e vige N L
2 05m Y2 FHYMEE FEARUW, sl L Lol .
SRAAER AREe Aude 73
o JUABFHOT A%A YEHTL |
<E 7>7 Zo] 2o WA T N s
£ [2¥ 11]% 2o] Fgsch H
HA592 EL 1mol A Bra7A & 8
et Aol BAAL Curve fit(Ver.
3) ZRIAYE o] §3e] AP 2ol #
=3t
; W w s
Storage of water(ha—m) =5H ’+0.5H—610.5 Storage o waer (hanl
(r = 0.9999) ) (23 1] =X x| 20044 LHEH=M

<E 7> 20044 oYXTX 4EX =

14.5 101.14 0.000
15.0 120.27 110.71 0.5 55.353 55.353
15.5 169.30 144.79 0.5 72.393 127.745
16.0 242.63 205.97 0.5 102.983 230.728
16.5 333.76 288.20 0.5 144.098 374.825
17.0 371.39 352.58 0.5 176.288 551.113
17.5 448.22 409.81 0.5 204.903 756.015
18.0 482.85 465.54 05 232.768 988.783
18.5 569.19 526.02 0.5 263.010 1,251.793
19.0 618.62 593.91 0.5 296.953 1,548.745
19.5 715.15 666.89 0.5 333.443 1,882.188
20.0 782.01 748.58 05 . 374.290 2,256.478
20.5 859.60 820.81 0.5 410403 2,666.880
21.0 909.11 884.36 0.5 442.178 3,109.058
21.5 97730 943.21 0.5 471.603 3,580.660
22.0 1,008.85 993.08 0.5 496.538 4,077.198
22.5 1,088.70 1,048.78 0.5 524.388 4,601.585
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