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A study of sea level measurement using GPS buoy
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Abstract

Sea level fluctuation present a direct influence to those who live near the coast. The importance of
monitoring sea level is evident. Therefore, various techniques have been employed for sea level measurements
such as the coastal water level gauges, satellite altimetry and GPS buoy. Especially, GPS buoys have been
used to measure water levels, atmospheric parameter and other physical conditions in sea, tide correction, the
altimeter range calibration, ocean environment.

In this paper, we will mainly concentrate on the kinematic technique for GPS buoy to measure the sea
level. A test was carried out to test the method proposed in this paper, which made use of a GPS buoy

equipped to monitor the sea level in Busan. We have executed to analysis about applications of GPS buoy.
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(NAVigation Signal Timing And Ranging Global Positioning System)Z ol &3t dS5d 71FH S
AAR stz sy, olo] thal syl AH =HE 5 Y= GPS Fo] ALES Ao s HAAzE
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SHES BEua Bk 291 FYNLRALAN ATsE 2ABS2Y 4N
Foeloles MndFE FHsel, GPS ¥ol Axge Ag AT A5 BE 2L

2. 835 ¥ w2

2.1 HRCHAK]

2 A9 49 4AE GPS AU 3E3 £9T & dE GPS 4ABS2s 24824t 1
25 pEsta gy WRoln, 1 ol gL T Foz FVYoz ATE Y3 Yoz
Qe AH AA2 BUAYY) GRolh WA F GEI HERe F4E TPHGRALAA B
o) Seutel Fud A4S ASHoE BESe] $47FAY 44 2 BIY AF A% 2H
B AE AT, QAAN $A 2 BR8E )5S FPARE AAY A 2ABSL A5 Q)

Bolnt. o] A9 HA A 2ANELY YolHE GPS $IE AHgdtel 3 1FHE AAY
A F8F % I dolHZ f88A A8d Aot

2.2 GPS 29| Al2aH
Hole —4’3‘“—} A FEete, AFgAdel Halsln zHHEA A
Az, AxRe JZzEL = &9 91%3 Microstrip
telvtel Fvjo) AAFo] FHYFY AX sy st HF717)
S A% e uREo] /‘1]01%74] BA WA g skl
, FAl71e wige] REL Ao FFo] ssEA Ao
qo2 olgd FFHQ HeH 9494 71€| A3 vt ®
PS ukA} 4l5o] 93 22 Q3 o7lEHEe 8459
F2 At AL Rl FA3A .
23l= APR(Antenna Phase Center)

411

© o o @
mJ"

)= -
W ¢4 APRY (0|8 A3 @746}71 230 rilOlEi% %F@ Fig. 1. GPS Buoy
59k o] £B3AY EAZREY $0 9H9 242 ASHo

2 fFAol gttt 9% A G FAFG Al £9 %’4011/‘1 APR9 *o]7} ¢ 7em BEE JE9T) Fig.
e % 24¢ Yoz g

2.3.1 GPS 7|EH® &Y%
GPS %99 ¥ $4Yol U AFY HYL AV, 1 FF& T I NFL 4F
A 22Tl BFAeI, AEAEBE 3 o] 2

¢

&7
Hla AAzZE o]y Aujx7} }

ru‘j °|F )

FAAFLdolH Y 7, AF,

& e 433 —?—1’4"}3} Z]@ux}i 7]%9—3 "}%543’— e 9= B4 15 A4 138 1Y A
AE X9l HHE AAstn, 2AB529 A% TBMFe dAE 5 52, g 99 o=
IE AR A FAFGA AR, A4, sHEe AAEln JE FEIAE IF3Y A& 2 3%
4 2L AAEUT 714 A uAddoz 7t J)MAE BIASTE A ste ddrAEA
WAooz Zk e UEAEE o7 74E 14 S sy, ALYAEH S IGSIA #E5T
T %19 Fof Ao FAHo=2 LEI SP3Y AFHE oty y|MAER 23 J|HAZRAL 47
o2 Fgsigint 71BN 2R L AR T FEN FHS AA /1EHY 339 AXE IA H
o, 3249 HE HZH(Pre-adjustment), MNE] UIEYI ZA(Vector network adjustment) 121 F



% ZA(Final adjustment) ©] Al 7}x¢ AL AA o]|FojZr} AEA S Are 15 AZ4EA 9=
o INHHAARE THHOZ ALLEY AHEsith AR NHo] dEd T HLAFZAJAHLE ol F
oA ZAAINE g Table 1o JYEIAT}.

Table 1. Adjustment Analysis of GPS Network

Station N E Ellipsoid H Orthometric H
71 Z 9 169,485.02616 182,680.47972 -39.4475 2.2277
7944z 169,326.05242 182,655.57485 -39.5029 2.1006
NEEE 168,759.20136 181,935.84570 -36.9337 4.6250
LgAEA 221,332.08623 176,710.10009 —31.4346 13.2032
AR E 187,129.36379 197,759.82315 -37.4467 4.7000
oAl 267,358.94185 182,066.32370 20,9449 76.8380
27 A] 387,895.16673 236,710.27972 -3.1594 51.1507
g =AHA| 173,687.39450 206,393.58780 121.7662 162.9148
ez 9 17747507118 203,146.86363 -38.7918 2.6643
o =A4Hzh 175,947.41835 204,971.49444 352.7783 394.0946
JETFE 175,021.41523 204,263.74321 25.7526 15.6325
3.3.2 GPS 50| &&

GPS F99o AXZ2AL "olHE FHste Tt JFa 1o &G s WA T2 W=
o g§5& Xt o, Fojo HAdsH Foli= Koo Eo] E AASE AINWE HF o
& AZEoh AR Azt FHol & Fojo dFozRE DA FELASEL 2 NER W
Aste A9d9 d4E Fl AAY £ Yt GPS ¥ HAEE 20063 69 11¥4 94T 9 7td T
AR 71EHE FAHOE ZABEL  vlgo A 190 g #EE AAEAD. #F F Kinematic
GPS 71" & ol&3ly FANAL B3 Folo WEFS A5G 7 tiFd =G H HHRY
o] Ao AolFL 27mm= TGCMe] F7|MoljA 717 & o]& RHol: god, F74U0 MYCMY 7
4 17TmmE Holx o} A9 7lr A2 B¢ dxxdudd 7lgxdo] ¢ o o g2 f44S #S3)
Rom, Ho Aol FI|MoA 7)Xe] & B RE fiFido] tiF dFFo] vE2de A& ¢ F 9
ot ol g BE A olF AR g8 247 st JF¢E 2 7 03~052 F7] HAE HoF
3 dow, Hx Yo 02 HojH H53] 522 & 5 U YoM viFe FFoz A3 wNEEs
YA oF 005~19 23 F718 BRoFth 289 Azl izt A& dd 2HAITE HIHsHA A
oatrlel UEF BAR 953 #& Wk FHe FEAHORE 4 A5 mz2A B g3 dojd
. Table 2& Z 7148 Folal& €YA A9 Fol2 Yelu U
Table 2. Height Solution for Baseline Distance

Station Baseline Height Solution SV

From To

F=x4 26.562 - 38864 * 2mm 7
Y= o 4,991.379 - 38.863 + 3mm 7
D FAA] ° 51,208.365 - 38871 * 3mm 7
] A A] 92,321.961 - 38891 £ 3mm 7
7t8 x4 31.058 - 39436 + 2mm 8
YA Hus 24,083.308 - 39437 * 2mm 8
T FAFA] K 52,189.072 - 39450 *= 2mm 8
o 14 Al 97,874.634 - 39457 + 2mm 8

3.4 Z3CI0|E| B4

2E 24 71329¢
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24 2d9E AL AFATAY dHold. B AFAAE FTASEl WS AEARERH I
FHAS 7 Fol 4FFAY, URFAROR 4E¥A YFAE VAT Fig. 29 3¢ gAY
9 2ABZL9 AFE 5L AHE 262 Uehym ¢

Table 3. Tide Mean

M
ean Day | Month | Year

Station

= 88.4 76.1 69.2

= 1174 | 1096 | 1024

Fig. 2. Youngdo Observatory Fig. 3. Gadeokdo Observatory

AFPAR Q] B Ao HFssH AR AP AG B2 1A4E ol d%Ed FLF AR
& AAsla Qe ARA7 3L WE S5F 77k distyg ARVFAA €RFATEE TFoka, F
d71zke) F1EAELC Yol AHAANA % dFFAA g Holg AHFLZ dto AT AH
AGFHAA gol 717 £ G FHEL AT} Table 32 ZF #5722 o, 9, o 9@ A7
e Folgte Yehm ok 2YAZ49) o)y A do O3 24RAS AAeo FFHAF
AE AAE T gAY FSAHY AFRAHL AANsl GPS ¥ HlolH9} vu AL HAEA
o 3 294de 2 J|EY £FL 58 Aeo=xe nE FI U F=% tEHEY H
OH E HYN1E WY, -38807m, -39.3%5m= 2REL ¢ F AU

4. 42
B

B B Udd ol B4 715 GPSY dsd #5d) A3 AFEH iy e FEL ¢S
F A} AL GPS 71FH EFL AAF F 71A4E Fold dFd AAEE v EHF B JAAH
27} A d7714e] di@ &7 27mmE M A JERS S ¢ 5 dAen, o rdZARE T8
dz4 A2 GPS Foo diF #ES HAsATh GPS ¥ #Fe| AA WE§ FEE HAstd
A%, 7t E9 z9#ZL dolgE ¢, ¢, o= BEAsoen, 3Yd o dHole £4 Al g4
29 o7} YEE 57mm~84imm, ZFEEE 4lmm~6lmmE UEIEE € F Ay o3t HolHE
ol &3la] wgo Fr9 HIxE, niFe 4 F& FHIIA B Y& 4RE & 7 dg HALe2 A
g9
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