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In the estuary, the real-
time tide data is very
important for making
decision on the hazard
mitigation.

Real-time tide data at
estuary are also used as
boundary conditions 1n
the simulation of river

water level for assessing
the flood risk.
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There 1s wusually no
platform or construction
to set up the usual tide
sensor

Expensive
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e This study aims to develop a GNSS buoy to observe tides and
ocean waves at estuaries and coastal areas.

* Tide data obtained from GNSS are validated by comparing
with those obtained from nearby tide station. Wave data
obtained from GNSS are compared with those obtained from
the ATC sensor.

 Directional wave data determined from GNSS data are

compared with those obtained from the ATC sensor.
6
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VBS-RTK (network-RTK)

PPP

PPP-RTK
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@ Operating
(78 stations)

http://www.egnss.nlsc.gov.tw/ =
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The accuracy specification of the RTK GNSS receiver

_ Accuracy specification

RTK horizontal: 10 mm + 1.0 ppm X baseline length

vertical: 15 mm + 1.0 ppm x baseline length

Velocity 0.02 m/s (CEP)

10
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VBS-RTK
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1) Transform the acceleration

‘

2) Calculate the phase spectrum

J

3) Filter noise

.

4) Transfer the power spectral density

v

5) Smooth the power spectral density

l

6) Compute the wave height and period

l

7) Generate water surface elevations
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GNSS buoy
J ‘ h

Suaojtide/stationd
N L ;-

kinnlqlc eartr

The next generation tide gauge was utilized for
Suao tide station. The standard range of the tide
gauge 1s 10 m. The standard calibration accuracy
equals to £ 2.5 mm. The nonlinearity is * 2.0 mm
and the precision is £ 1.0 mm. ’)
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Solution types in GNSS messages

Good data

Solution Type Meaning
0 Invalid data
1 Standalone solution
2 Code differential (DGPS) solution
3 Phase differential (RTK) solution with float ambiguities
4 Phase differential (RTK) solution with fixed ambiguities
5 Entered value (i.e., not calculated by the receiver)
9 DION solution
10 OmniSTAR HP solution
11 OmniSTAR XP solution
12 OmniSTAR. VBS solution
13 Variable RTK fixed solution
14 Variable RTK float solution
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1.

The developed GNSS buoy 1s able to measure real-time tides
and ocean waves 1n the coastal areas, if GPS/GNSS signals are
corrected well by data from the VBS-RTK control center.

The RMSE of tide data 1s validated to be within 10 cm.

According to scatter plots and regression lines on significant
wave heights, zero-crossing periods, and peak wave directions
for the GNSS receiver versus the ATC sensor, we find that these

wave parameters are almost 1dentical.
39
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4. The selected case shows that the water surface elevation, one-
dimensional spectrum, and directional spectrum derived by the
ATC sensor fit well with those directly measured by the GNSS

receliver.
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