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Abstract: The measurement of the river discharge by acoustic Doppler current profiler (ADCP) depends on the accurate
depth measurement. In the case of wrong depth measurement, the reasonable value should be used to interpolate the
depth for the wrong frame to increase the calculation accuracy. Based on the analysis of the theoretical standard devia-
tion of depth measurement by ADCP in the slope river bottom environment, a new method using the ratio of four-beam
depth standard deviation to average value for depth filtering is proposed in this paper, and the preserved depth meas-
urement values are used for fitting and prediction calculation, by which, the accuracy of depth interpolation for the in-
valid frame is improved. Compared with the previous depth filtering methods, this method further increases the filtering
ability of depth out-liers and improves the calculation accuracy of discharge.
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Fig.1 The geometric relationship plot between ADCP beam
and slope plane of river bottom

F TR AT, T LI LA ARAR R 2Bl 5 ADCP
AR AT 2 B . PUBOR Y 2 B A ARSE,
WOV AR AR AE R — [ A T Py, il R

(x=x,) +(y=¥,)" =[(h,~2)-tan 20°F (1
PR 1. BOR 2 KR TR
i:—)):::tan £ )
PR 3+ WOR 4 KR TR
%:tan(ﬂwo%:—cot B 3)
T R AR I PR 7 1

z=tan a-(x,—x) 4)
55 n PR E R IR EEE

h=hz, 5)

Horb, o BBUE N 1. 24 30 40 BEL()~G)EIA]
I3 AR 4 APRREE BRI EAE, X 4 MEN
PRIME R

", tan’(20°) tan’
e

1
{(Htan2 B—tan” 20° tan” o) '

P T }} ©)
(I4+cot” f—tan” 20°tan” r)
VO 5 SRR P2 PRI B AE HO PR v 22 0

“lrcot? f—tan® 20° tan” o

A7) A, R AR TR, ADCP
DU A 52 TR B2 DN 2 B R A 1 s 4 22 5 i It JeR S
BRIRFE hy BCIELL, SJEMIRHAEE o « ADCP fifH]
HR] R T T ) e i B A R

2 ADCP /Kyt € T

ADCP A3 WU B AR I A 5 1 DU e SRR B
B AE 1P B IR 38, SR R W 1) HE
JEE T o 7Y 9 TR P A ) — S AT I
{2 (7) 5t B Y 98¢ R R M 58 A 0 s vBE 22 5 S BR
IKERBRAEEE, AN RE a7 S AR 48 DU I8¢ AROPR FEE A A
HEZEHEAT 520 A, (o) TR, DOECRTR
&I SARL IR 1289 5 SE Bk ER TR AR EE - #RT AT A
1 22 5 7 BB ) AR IR SE B oK IR I RE M, AR
Y 8¢ AR PR P T B — B P T AR A o DU AR R E
DR AG AFRHEZ AN E 2 B, SR DY AN 3¢
SRR PRI B AR A — BCVEdy BRI Ik
s R AZ MR FE M B A 1% o 3 DY SRR FE
B AR AR 2 51 A B BB R AT 7K R DI B AT I
FEibug, Ve & B LR AR, BN R T
PR KAE . WRI5 ()M (T) TR, TR il
VR JBE AR E 22 7 B LA N

h5 — 4P +2d7 4247 tan 20° tan of
4+2 tan” 20° tan’ & - ! - —+
(I+tan” f—tan” 20° tan” o)

1
(1+cot® f—tan® 20° tan’ a):l} (n
HAADA LA, X HE RS KR ERRME TG
R, A S JRMIR A o « ADCP it [m) AR JER 35 FE
TIERIHA B A K. FIF Matlab EH ) 5/h,, FT

mean

a~ B HAACHTE IR 2 Fros, Hfa (EUETEH



54 M

4RI ADCP IR /KIRIK L g S 7775 503

90°~70°, B BIHUETERE N 0°~90° 4o KT 70°
i, K AT REA PR SRR I AR, BIaf
PR EVRFE I R AR ] BAR, WU a<700 .

2.0
1.5
§
SE 1.0
S
0.5
0
100 %
50 60
& 40
(@) oo 20 4O
B2 REE AR dE 25 1S54 i LA BT JEE 51 7 Rl ADCP
M ERL ok

Fig.2 Variation of the ratio of standard deviation to average
values with dip angle of river bottom and ADCP
heading angle
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Table 1 Comparison of the §/4___ values corresponding to
different bottom slope angles a

(12)

O /() Oy R | 0, /O) Oy BOKE
10 0.045 5 50 0.354 1
20 0.094 6 60 0.609 1
30 0.153 6 70 1.732 1
40 0.2317
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Table 2 Random statistics of standard deviation/average
values for the four beam depth measurements at
the slope river bottom

-l W EIEEE/m
JPg — - - - Slh
W1 WEHRE2 W3 R4 mean
1 12.740 11240 10.530 13.940 0.126
2 18.100 16.850 15.730 20.450 0.114
3 44000 41340 44.830 39.580 0.057
4 35940 33.060 37.990 32.110 0.077
5 13.130 14.800 13.470 14310 0.055
6 9400 8.540  9.780  8.110 0.086
7 13980 14.820 14.060 14.160 0.027
8 6.080 6260 6260 6.290 0.015
9 4770 5940 4820 5910 0.122
10 10950 11.250 10.920 11.210 0.015
11 18410 15350 16.810 17.840 0.079
12 11580 13.460 13.110 12.750 0.064
13 21.800 24900 25230 24.440 0.065
14 15540 21300 20.850 16.750 0.156
15 20.780 25.850 25.070 22.610 0.098
16 9530 12270 11350  9.850 0.120
17 4850 3430  3.510  4.570 0.177
18 10.820 8530  9.750  9.980 0.097
19 21.180 16460 18450 18.490 0.104
20 13.110 14490 13.390 13.460 0.044
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Table 3 Comparison of the measured depth and G value of
four beams in a single frame

”}Z*%% hmt /(m) G hmmean 5 5/hmmean
W 1 1.08 1.289
Wk 2 7.01 0.294
8.77 5.96 0.68
W 3 13.45 0.786
WH 4 13.52 0.797
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Table 4 The depth interpolation values of adjacent frames

FrZl/s  Kikm | BZlis  KiEm | BZls  KiE/m
66 9.920 69 12.247 72 15.045
67 10.637 70 13.064 73 feftitt
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