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Abstract

Single-beam topographic survey in accordance with cross-sectional method is mainly used to achieve the
continuity of topographic map by grid interpolation because there is no data between the lines, which
will lead to the distortion, exaggeration or suppression of the terrain through interpolation smoothing.
The multi-beam bathymetric system belongs to the planar measurement system. In order to verify the
technical characteristics of multi-beam, the technicians conducted comparative tests and analysis on the
multi-beam system. The plane area and revetment slope area are selected in the experiment. By using
multi-beam, single-beam and traditional RTK measurement modes in high and low water periods, some
conclusions are drawn, which can provide scientific reference for the popularization and application of
multi-beam bathymetric system.
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Figure 1. Composition of Sonic 2024 multi-beam sounding system

[&] 1. Sonic 2024 B Z K RIM R R G LA RL

2.2. RGTIERE

Z WA IMR R GE 0 TAR B 5 B PRMR S TAR R B —4E, #RR A A St B R BT E . &
FPACIRAA R, 2 BAGIR R GRS 5 AN ARt n AL % 220 A RO 1 2 T 5 A 3 4 4
RE SR TE BT o RS B TC AT TR A R ) 7 1), I 2 PN RR A I T 7 A 5 B T K o A 5 o 4SO R T8 S M A
[6] (T EL R E)HES o £ 3 BT I AR 07 R L, SRR R A BUSBR A T a) EFERE TAN
A, R % 1y R 7 I )32 A B 8] AR A gl R B2 ol 0 B RO s KRB [ 2] 35 TN J AL 5 7
SRR T — 2% AR T2y b B A SROKER B, BRI 22 98 RO IR 2R G B AR 9 2 TR 2R 48 3] o

3. M E XS4
3.1. TIE 5T

3.1.1. Sk f=

DNEGAIE 51 32 (1) Sonic 2024 B4 22 35 ARINER RGUAE /KR E 7 T Th g K25 A0a55, A4 T A OGRS,
HEEATETH, ER T KILA N RLAMR B W i B SO B AT T AR 5 0 HT .

ARIGTH R 1954 Jbat kb &, REGh R RICHGY 3704 KN PHiFIA GNSS RTK #H7 &AL, HRA
LSHOHAT WGS-84 AAbRE BI-54 BRI EA, FEANRIGTT B i)k 5 R ik 1 — 30

WRIGINEAE P EEARE: 2R ARG & %S, RIE. M AR A0, AR IA R RTK & A
& Gok i &= 7 2o

3.1.2. HIELE

PR AR T RTK W& R &, 5 A B & Bl AR . AKIRA B KA S . 20K R b
PRALFEHE TRAL B L B R A A LA 4

2% R 3 GU A AR B LS TE A AR, R TR AR, AR AR, A bR, TRIE
B FE RIS . LM, AR TEIG EIRACEL S X AL RS 15 B K IR BE AT MR, B R e
BAYDTM), FATERGTE L, BEEeEmfEmE 2 fros, o] WHAHEREE 4, H—J7m sl ety

DOI: 10.12677/jwrr.2019.86068 605 KBTI


https://doi.org/10.12677/jwrr.2019.86068

2 WA Z2 GEAEFRILLIR BN P TR 55 05 2 73 #r

Wi A B RO RS L
)22 0 A T B S —> il &It —> B E R E
v v |
g T RHEE A E CUBE I
v v v
JE G B e 4 F X G /g oat
v v '
SIS RAYEE b TPE iH5 A B SR it T
v v !
FEE A . E Bl sML E R Kyt
v v
S i i T 2R
v v
. KL A% CUBE HiTH
L L |

Figure 2. CARIS processing multi-beam data flow
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Figure 3. 3-D image generation schematic map of river
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Table 1. Statistics of elevation difference of water depth points in 1:10,000 River topographic survey of Haoxue reach (m)
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Figure 4. Comparison of single-beam and multi-beam measurements at the same cross-section
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Table 2. Statistical analysis of the difference between multi-beam and single-beam underwater elevation points in Shashi river reach

(unit: m)

F2 PHARSERRKTEEREERIT(EA: m)

H AN <£0.1 +0.1< o0 <40.2 +0.2< 0 <40.5 0.5< o <+1.0 >£1.0
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[ER e 30% 26.2% 38.8% 4.6% 0.4%
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Table 3. Statistical analysis of elevation difference of fixed slope protection project in Shashi river reach (slope) (unit: m)

= 3. TAREBEEFR T ESEREESRITRHE) (BAL: m)

HEZ0 A <£0.1 +0.1<n <£0.2 +0.2< on <+0.5 05<om<£1.0 >+1.0
Gt 172 113 48 2 0
"okt 51.3% 33.7% 14.3% 0.7% 0%
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Table 4. Statistical analysis of elevation difference of fixed slope protection project in Shashi river reach (flat terrain) (unit: m)
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Table 5. Statistical table of volume difference between different points in the same area of 1:1000 River topographic survey in
Shashi reach

5. ITIAER 1:1000 SALEMA N ERERNE RENFREES T

‘ LU B SRR o
N — EAHGET
i 1 W IR Sm P
1 1.0m 1,505,438.73 0.15%
2 20m 1,512,611.21 0.33%
3 3.0m 1,518,974.31 1,507,665.68 0.75%
4 4.0m 1,523,209.32 1.03%
5 50m 1,527,054.79 1.29%
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L AE.

Table 6. Statistical table of volume difference of different Isobaths in the same area of 1:1000 River topographic survey in Shashi
reach
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33m 1,092,619.87 1,093,578.32 ~958.45 0.022%
32m 969,966.34 970,615.24 ~648.9 0.011%
31m 848,915.08 849,300.29 -385.21 0.011%
30m 730,759.64 730,843.03 -83.39 0.003%
29m 615,346.49 615,143.73 202.76 0.008%
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