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Research on the application of technology of river underwater terrain monitoring project
Lei Zhao
Zhejiang Engineering Survey and Design Institute Group Co., LTD
[Abstract] in order to fully grasp the present situation of the city's river deposition, research scientific management
planning, establish a long—term mechanism of river management, follow to "long—term observation, key
dredging, based on scientific research, pay equal attention to" as the principle, according to the investigation of
the existing monitoring system, combined with the recent demand, determine the construction of river
monitoring mainly including land terrain survey, underwater topographic survey, silt section survey,
embankment elevation observation, sediment detection, 360—degree panoramic image production and river
monitoring management system and so on seven parts. This paper briefly introduces the technology related

should, hope to provide reference for the future work.

[Key words] topographic monitoring; technology application; measurement;

5ls

AT E AR X IBAL T 7 43 K P, X sk 3448, 7K
IR A, IR — MREAE 3mAC A5, 2 B S VU 8 1 R RS A TR
5E, &8 ML R 22 RS, SRR R, DUZR0r 1, Jadh,
KEWEE . FEHRE16.3°C, FHIB1704/NF, FEFEH =
1525mm.

1 FEFAREL

T PRAUEAE S5 T 56 B, 25N BEdEAT, BRI ATBAUE & Ab
st B b, SRR SRS AEE .

L. IATHAME

(1) BOL AR H 05 (2) SAEIC AL AT 18, SR 7%
Bl PR RAE A, ) JFR AT LR, Seld AR BB g
. OUPH, FFHAEST; () ML KRR &N ER . ARhrE
&y G)VBARE: Ban, NS5 TR RIZRAFREE
BR R ER AT HARZIR, RN AT E AR (B %, &
FEAE R Y M A BORHRERL, BR A S RIE SRR
B, B ORAE A R EARVENL T 7 (6) TH 5t AMRE I

Mg NI 2 e 1.

1. 24k 5t

SRR B RS S 2R 1 R B TR R, T L R S
— TAEJFVERMEEAR B L, 0 e TAME L4, AT sl T
A o S it I A A8 B — AR 0] S B T 1V 3, 38 3 K
RO R B i) BT AT SR o Ao 2 T v s 22 A [ Y 4 i,
TR 4 BB 22 A A P R BT, BRI B R B A3 B4 1
©wh,

1. 3% Ab 72

BRI H 47 5T N SRR, HEAT I SR BEREAT A 8 I A R
BT AR, V&SP EHE AR, 9 i 45— I B0HE 22 A% S0 N
%o

L ARCR %

MR HAT IR E . R, ERNERIE NS, RS
REG, BARA GG M= 5, el EHIAEG KL
F0 R AT VP H FRIGU, RIE T R B WAE e LS B
%mo

okk

H

22 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Geological and Mineral Surveying and Mapping

&) 25
FT7EeE 1 WeNEA 1.062024 4
YERM. | FIS (ISSND: 2630-4732 / (FHETIS): 561GLO0L

L5 EHE

G R 5 P TRT T M 0 BT 5 0ol 2 I A b AT R
Fole @ I R R R SN A .

2 (Rl FAEEFEAR

2. K Hu I &

SRFIZJCORS HAATIE] P IRAX . 2 U AR R G S ILAR I
R T B, ST A I ] K MO I AT AL KR
b T SRS, R R AT B AL BT, B 2RI A
BUREIK T HEE . = gEiE g B R SRS Bkl B AR

2. 1. 1 A

FAR AR M TSN 42 W T v e, ) s AR R P 0. 3~
0. 5em, FRAS LT AR L0 R 2 1 B 2 0

2. 1. 2L AG

(1) TEAT H DA BT R4 77 190 A ¥R =, ST I8 SR
AT () XFZIUE PRI A IE, E R AT 1A 5%
TREG KA (3) MM GEA5 /K TS B I B HEAT I 35 R M, i
B DN 2R A7 T [ 9 e vy 2 A 1) 3 L, D0 U 2 1 TR B — A
P 1-0. 571, Ocm; (4) LEIZRIFE AR, P AR 8 o] s b3 19 S B A5 4,
SRR 28 304738 4 % s (5) ARy 175 £ MTRZR AL
fAREHIE45° T90° Z A, BN R EIEE . S AHE), JEER A
WAERCT AL, e A 2 TR LR, M B 2R s K AT
R B K 5%,

2. L 3N 4 I MR

(1) MEM CENMRIZ B NE) . (2) 20 RGE: BEHHEE
15 iRTKS GNSSHE2 WS HLAE Jv A% v 52 11 7K b @ A A 2%« Bl
ZJCORSAE 5, 4% bt 28 43 Bl s g 1 75 2, FLah A g kg FE ik 1) Ji
K, AV R ERY . () WIRRSE: BURA
IRALER A 7 AR P HTHD-MAX Y A B0 R A 5 7 7 s 2 =) A 7=
HISUL2 B3 TG N IR 2R G A YR 09 38 LA A, FLIIR
FEE AR X 0. 1% 2cm (HAYSER /K ERME) , 352 (KFIK B LR
DERRTEY R HIM RS P B R

2. L AW AL AR AR 56

(1) PUERAY AR e PR o X T 16 7 = B A 1 Hh g0k
HD-MAXIUZRAX « B 77 SDE-18IUIRAN, 76 Hi I 57 L AT A 2 Fe e 1t
R RIGLE RAKRILRAG T RS TEMW . AEE, KIRLERT 22
LT 245 BIIRRE FE, BT & CRFKE TR L) A
K, WM E RS FEER . (2) MRS ARz K I E . 1R
R P48 FF) SR A DU 2R T RS A v N 2 T 0 g
AT IR R 282 K SOE A A o JE AR RG0SR A
TR T R KR P 40emBEAT BEE o (3) MIVRAS i 5 1E By
5E o OISR FRVARE e vk PR A A 422 SR M R S ST 4, R AT R BE
1E, F A% A SR AT I 5E o (4) GNSSIZERTKIN B 2R 45 (e
5 M AT, RARYENBCORSHe . Hi [F] B B CGCS20004: 4 Ji 5 5
BHT200048 47 2 (Fh e T2 28121° 307 ) (A SALEdR, AT ABAR
LY R G AT H Y8 B TR X, sl Lot
He )5 RALER 22 < 2cm, TRAETH 43 304N X, AN X B

TEsHIHHE

TR B B S E0R B B IR R R A, FEEGNSS
BB 2 O S B FFRL, JEAT 0 ORI o 4G 285 B R 2
TR TE AL I ARG R R

2. 1. 5Bl ik

(1) WL AT 15 o AR AR K H AR I B RS ) 11— e S
% B L 3em) () R E T R AR =ML ANFEE T ENL
ML, H DR A BRI . AL SRS TE
ML BAKM5%. (2) AL SILHE . AVRK I & TFE R FH GNSS P 4%
RTKIU & RGEAT K e fr, ZEMEM LB ESBIE, AT
LRUE AT RS FE, JCS0 0 B i, 0 A e Sk BR ) 15 B ARTK
[ 2, B AR FE AR A A 7R “RTKE & 7 RAS, Tshub
GNSSEISHLYIUAAL BT ([E ) J& A AT B R 3t . il
B R e e I TR S B B T B T B o, A I £
SERE, M VA S AT FE B AN o R Ml R SR 4% T S A 8 B 2%
AT, FEAR Y RN HE 715 B I A5 TE AT 170 I BR3 TIE, AATT A R 26
T F o IR (R AR A 2% SR FHHD-MAX 2R AR A 5 GNSS I 2%
RTKI & R Guide 4%, S K IRHHE . 8 02508 (1 720 s R AR,
MIfRKERIE SRS A, (1B, KIRRERRASK/
W, FFEMR O BT RIS S e . (3) KA. A
T F0 A5 P RTK G B 45 g A7 /K A W, RTK G 36 il = T LA
BN T BRI AR NZ 7K 5 0 TR S 4 TR 2 X T B o5 Vi R RS
FEMIRZE o N T REI SRS S, S HEA 5 B GNSSI R 2 i o 7E/K
TROE A, 755 % B G R 0wk, 12 oK 88, 505
FIRTK/K T AR EAT HOBE, ARAE KA B (R A 1 o

2. 1. 6 MIUFH E IR

I8 R FU 0 A I B8 <

(1) %o — AR DX 3 R A [ 33 £ 5 Bl = 1 3 A B 78 6 as
TS0 VR 28 R 00 £ 72 7 1) B3 Smm i, 9 SN o S B3R AT 4 (X
B, AMREATRMIMG s (2) 1837 FA5 55 HE S
AIEH, NEEIERIUKIRR ;s (3) SRR IEH A 28 SR 2R R IR
HSRRMA SE 0T (4) 303 TARR RR R & R (5) MR
2 18] bR L L 1AL BB A — 4> 2 — s (6) TEIIRLR . KB 4R bt
B IR AU e BRI () AR ZE IR s (8) Bl 1)
TE DA BMGRACA T A G EE R I

2. 1 /KRB AL #1557k T Hh TR B

@AMV REEEIE N o (1) FNIERE & A7 0 2 H4 S A
(2) SENMRAEERL;  (3) FENIRAKALEHE; KA A B A 5
FG—mEm L OBBEKE. B EELEEFNEERH
P, AR SR I B e AR 5%, & BT IR A A R SR 1 3
Wi (5) AKERECFAIC R PRI (BRI ) MR, o AAFF &4
JEE R B A R S B RN FR RN, (R AThRvE LX) T
TEH RAR KR «

@ FMNEAR 22 I -5 0 Bk o (1) X Bsf 1) 5786 58 67 st PR R
(AT A 1E s (2) X 57 58 AL s AT SRR, 7456 BLKR A, vl fu
VEREAT 55T OIS (3) o F /KR T % S0 A B 2 /KR B

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 23



Geological and Mineral Surveying and Mapping

&) 25
FT7EeE 1 WeNEA 1.062024 4
YERM. | FIS (ISSND: 2630-4732 / (FHETIS): 561GLO0L

S KR, NS EEC SR AT LU, S5 AT LA IE s (4)
W KA B 8 56 T AT RN, A S S T A TE .

@FFK T EIEHRBERNLIE . (1) EAL OB E S AE
LEBORISRNI AT ERIE s (2) B IR0 (0 P S ek vk, T
LA R HG (3) BT IR W5 DA, BT R &, WA A
I 1) ) B8 AN 45K T 3ma s A 2 7K A7 50 1 S8 R AR 56 )l 2 71 S
PRI IE T B, AT /KA BCIE KR 4, St /KA B IE s (4)
SR KIREIE K P KRR 5 75 T AT K TR g
(5) i Ab 2 3k R P B B AR B, D6 250 B DR AT, A R 25 T
Hds ORI -

@OBIEREE . (1) XHINLIAEE . KRBT . KR s
R IEEREHTR A QW RE KRS TRE; ) ATE
BUKES N TR TR BT (4) BRIREE X
FEX Geit, A B KR X FF A28 () X di b B FRHEAT AN T
Wtd: TR Ay BEEAT AR TR e SR A s X4 2 DI R PR 7 24
IEHGHAT N RSN, B PR /K AL SUEIER;  (6) K 2% MR LB
TR O R T IR, PR SUE TR T A .

O FHITE Al (1) 1% mUM E = AR W, 3500 5 A) B 15 B 22
3K, AERUK NS 2R (2) BB M G X SR ERIIR 5835 X3, 5) 4
)5 T R St S P S Y B o St SRR 0 R B X B e T ik
DX, 25 TR 2R T 7 12 DX SR PRI, 5 b R 9 TRl P A i XXBEL S
TFEME".

B TR A B BB 5 3K, A DATE AR X 9 6] P 1 P i e
ANFAE B 5 YO TR 0 e R AR I P P D B AR FRADLCR: F R
KA 2 w4 I L T KR BOR) AR B PR Ha d dadfg v i Pl 1
5. 033E47 .

2. 2R T =

HRAE I H R E R, % b Bk ARk & VAN T 17
25T GIE, ATV R AN ORI & B mT SR =R o F T 2
PEIAR s ) 0 25 9

2.2, 1% 4

(1) A —ALL BT W, I 75 =9 . (2)
AL R SRR, B TR, AR T 22El. 3)
AR T, AL N BRISYI f EEANEEIE 15° o (4) FUALE RS
RINZETCL R TR, FEE B A /INT2000K, I 29 IF i I i 4%
50K EL b (5) AT AER, S5 AL

2.2. 21%

T 5T b [T o AT, E AR RE A I T R 58 AR, JEAEARHE |
EE] T

2. 2. 3% S5

R I 22 B (0 G5 — & BRI, R T PRIAR 4 il A 4
SHE R TR T I, A R R IRARK S T AT
5, 4 RIEEBHRUK S ML GHAT, 5w Al (ERFE—AE
MR o Bl2 CH R+ A EIREEH ) .

3 #iE

I AT ST, SRECER BT A 3 Fh A K T B T
TV BT I TR VT G LA AR By R ARG L, AR S 4z i
HERR K ST L KNGS B, BURAE S T T B vk ek e« B
APLR . THRE KB IEFF AR R 2R3 5 TARR
[EAEEIE A RS EE S

(5% 30Hk]

[1]% 47 .Surferfs & 4| K T # B &y 52 [J].9L 7% A
F1,2005,(12):13-14,16.

RIERZETHE B FHREAAKITITHETHATH
T At A By LR [J0.9T 77 7k F1,2021,(6):64-65,72.

[3IWR4 B 7R K T3 B 5 & A 7 s o % [0 30K
577 4%,2021,28(8):45-46.

EEE T

R % (1992—-), B %k, B 79 4 & A B A AKF Bh 22 T AT,
Ty e. LAMNE,

24 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



