L2045 10 AT H TIRALHE . 200 119 [l 22 1 C R 59

HIHEDH DN KERIZDONT
VEFE* - Krisana PUNAYANGKOOL™ « /N FRIE™ « B4
Survey the River Depth with Tidal Effect

%m f%****

Noritaka HIRATA, Krisana PUNAYANGKOOL,

Kuniji KOSE and Kazuhiko HASEGAWA

Abstract

In South East Asia, there are many rivers that are suitable for transportation. However, at the end of rainy
season, a large amount of sedimentation arises in the river. It causes frequent accidents such as groundings.
Therefore, those rivers need to be dredged for the safety navigation. For this purpose, it is very important to
measure the water depth timely and easily. However, it is still difficult to measure water depth in wide area. The
authors have proposed a simple method. The measurement of water depth of the river using Kinematic GPS
(K-GPS) and sounder is investigated. However, the tidal effect should be taking into an account for the precise
measurement. The tide level of each measurement point was estimated by linear interpolation from tide tables.
Substituting thus estimated tide level from the measured surface altitude of the river surface by K-GPS, river chart
datum of each point was estimated. Thus estimated chart datum on downstream-bound and upstream-bound

coincide well, and the proposed method of eliminating tide was verified. Therefore it is able to obtain the river

water depth combining the tide information and measured sounder data.
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Fig. | Time history of water level measured by K-GPS

LTiE+5ThotesErs,

3. GPSEHALEKEEEIZDOWT
T— % WG btﬁﬁlﬁli"ﬁﬂ@ﬁ VChbd, KAl
X UTC CTEUMHII+8 B 0B ENR &
1:37~6:43 (% 65km)
Samarinda~Muara Pegah # ({7l [1)
6:49 — 12:15(% 65km)
Muara Pegah~Samarinda
12:15 — 18:33(#%9 35km)
Samarinda~ Tenggarong
K-GPS CaHfll L7-/KE D> WGS84 HiF ke ORF%
5% Fig. 1 IZ/R9, ¥, Samarinda % 1% L)%
ToTW2IZ b2 56T, 3:10 F TidKmS B
EHLTWB, 20tk KEGENTRY, #Of
ETRHAESGEORENRKE S RoTWDER, I
HEICLZ2EBRTHDEBRDNLD, TN b,
Samarinda 122 &, KEEENHAEREL Y 0.4m
TARoTWe, FRM6H 1 EMIIMNE EoTWD
Kb bbd, MEMIE—ECRos TV,
Tengarrong {213 16:30 B B3 L7, £ LR,
HLTWDIZbh b b REmBENRELTEY,
FO2b 100km L THHBORBLZIT TS
ZEMbhb, £, Mahakam SO FEEIZE A
Tenggarong T1T > - HEEIFREBRDE R, £ 0.6m/s TH
277,
Fig. 2 XA OO, #9 15km O M %2 Fsi & LT
D 1| BEOBERREY R LB iz LTy

Tenggaron
_——
g° R
£ Samarinda
=2
£ ; Down Stream

3 Up Stream
Muara Pegah

{ | | 1 ! 1 | | 1 | |
0 10 2b 30 40 50 60 70 80 90 160 110
Distance(km)
Fig. 2 Comparison of water level measured by GPS
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Fig.10 Estimated tide level
Table 1 Tide Level

Muara Pegar | Time(UTC) | Level (m)
High Water 1:01:52 1.49
Low Water | 72230 | 033 |
| High Water | 13:58:07 1.53
| Tanjung Dewa | Time(UTC) | Level (m) |
High Water 3:05:37 1.49
Low W;Fer 9:22:30 i 0.44
High Water 15:24:22 1.47
Samarinda Time(UTC) | Level (m)
High Water 3:31:52 1.28
~Low Water 9:3(}_;30 0.59
 HighWater | 16:0730 | 149
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(a) Tanjung Dewa

Passtime | Water level Tide ( Chart datum?
(UTC) (m) (m) (m)
03:28 56.01 1.48 54.53
10:25 55.06 0.50 54.56

Difference | 0.95 0.98 -0.03

(b) Samarinda

Passtime | Water level Tide Chart datum
(UTC) (m) (m) (m)
01:45 55.88 1.14 54.74

12:05 55.42 0.88 5454
| Difference | 0.46 0.36 0.20
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