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Abstract

This paper introduces the characteristics of Wuxi Hydrologic station, the composition and principle of
radar wave flow measuring system, and analyzes the flow series measured by the traditional current
meter method and the flow series of radar wave flow measuring system through synchronous measure-
ment, and establishes the applicable flow correlation relationship of radar wave flow measuring system.
The results show that the traditional current meter flow method has a good relationship with radar wave
flow measuring system, the reduction of the radar wave flow measuring system satisfies the accuracy re-
quirements of flood control data collection, which can effectively solve the difficulties of time-consuming
and high labor intensity in middle and high-water flow measurement of the Wuxi Hydrologic station. It is
an effective method to realize the automation of hydrologic monitoring.
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Figure 1. Schematic diagram of section changes at the Wuxi hydrologic station
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Figure 2. Flow distribution measured by current meter method and radar wave
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Figure 3. Relationship between flow rate of current meter method and flow rate of radar wave

measurement system
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Table 1. Analysis of flow rate error of current meter and radar wave measuring system
1L RERMCERESTLRNERGEEREIREDN

FE o B PR BEAOKFURAL(M)  TEAMIEREMY)  FEAGER M) B FRE (M) R % (%)

1 2020-06-12 1:37 206.89 1077 827 851 2.90
2 2020-06-12  9:00 205.94 614 496 469 —5.44
3 2020-06-12  14:21 208.83 2050 1700 1750 2.94
4 2020-06-12  16:36 208.21 1625 1390 1341 —-3.53
5 2020-07-15  9:56 207.78 1585 1220 1304 6.89
6 2020-07-15 13:05 208.89 2100 1740 1800 3.45
7 2020-07-15  22:22 207.48 1430 1080 1162 7.59
8 2020-07-16  9:55 207.88 1615 1270 1332 4.88
9 2020-07-22  10:31 207.15 1230 935 983 5.13
10 2020-08-21  23:50 205.22 384 326 291 —-10.74
11 2021-05-03  16:37 204.18 184 143 141 —-1.40
12 2021-05-15 17:43 204.46 254 189 193 2.12
13 2021-06-18 17:39 204.33 240 166 183 10.24
14 2021-07-05  17:47 205.25 524 352 399 13.35
15 2021-07-06  10:19 205.02 447 324 339 4.63
16 2021-07-06  13:30 204.85 391 281 296 5.34
17 2021-07-07  14:35 206.58 1130 953 896 —5.98
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18 2021-07-07 17:05 206.27 990 792 7 -1.89
19 2021-07-08  10:09 204.65 327 234 248 5.98
20 2021-07-10 17:35 205.18 516 352 392 11.36
21 2021-08-09  14:40 204.76 360 296 272 -8.11
22 2021-08-09 17:40 204.57 318 251 241 -3.98
23 2021-08-09  22:52 204.26 239 189 182 -3.70
24 2021-08-11  19:29 205.26 598 455 457 0.44
25 2021-08-12  22:51 204.08 224 159 171 7.55
26 2021-08-13 17:41 205.46 676 533 518 -2.81
27 2021-08-14 8:48 204.88 443 324 335 3.40
28 2021-08-23  10:36 205.90 876 694 682 -1.73
29 2021-08-23 12:34 206.62 1273 993 1022 2.92
30 2021-08-23 16:31 206.32 1060 852 836 —1.88
31 2021-08-23  23:35 205.66 737 608 567 —-6.74
32 2021-08-29  9:54 209.24 2663 2250 2385 6.00
33 2021-08-29 13:12 209.64 2780 2450 2512 2.53
34 2021-08-29  16:59 209.96 2757 2590 2487 -3.98
35 2021-08-30 1:24 208.77 2150 1980 1850 -6.57
36 2021-08-30 11:55 207.07 1285 1160 1032 —11.03
37 2021-09-04 11:04 204.70 385 286 291 1.75
38 2021-09-07 9:42 206.16 982 782 770 -1.53
39 2021-09-10  10:53 204.01 203 149 155 4.03
40 2021-09-19 10:16 207.13 1545 1200 1267 5.58

VE: I TR R S R TR R I B I 6 & Q = 0.00007 x Q3 +0.7058x Q. +9.296 HE I SE &

5.2. KEIREX ALK

T I X AR R R AR R I S AR IR () KA O AR AR AT, ARIR () K STk S T 2R B K Sk
WRAE ORSCTDRMEE g IITE) (SLIT 247-2020) 58 A% TR, P— M RGRZE AN IT+1%, FENIAE AT
10%. BT Bk 7 XN AE A K T RE, LT /K IZEPR AR, Fik, 2% 5.3.2b) “RA/KHEFER
VI 2 2 BEATLAN 2 FE AT 30 2%~4%" 563K, 75 IS 20 S BEATLAN 8 B v 30 2%~4%, Bl 12%~14%, %
KIS 14% [9]. Giih MIZRATIG AR, Bk kI JE i & I BEN LA € B8 10.2%, RGtiRZ 0.3%, fisiR
WRREER, SORVE N 2. TR IR R Guid JR I & 2 26 22 A ¥R 7E£10% LAY, B KW 22 9-9.06%, THIA
DI FR G0 % 52 Y i 5 2k M 22 43 A LI 4
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Table 2. Check and calculate the relation curve of rate constant flow of radar wave measurement system
%2 BIKENERGEEREXRMEREITE

Fr5 DA (] FEA K ROKAL(m) TEIEWIEIE SR B (ms) BLFEMYSS)  iZE(%)
1 2021-09-10 10:53 204.01 155 149 4.03
2 2021-08-12 22:51 204.08 171 162 5.56
3 2021-05-03 16:37 204.18 141 140 0.71
4 2021-08-09 22:52 204.26 182 192 -5.21
5 2021-06-18 17:39 204.33 183 175 4.57
6 2021-05-15 17:43 204.46 193 190 1.58
7 2021-08-09 17:40 204.57 241 256 —5.86
8 2021-07-08 10:09 204.65 248 235 5.53
9 2021-09-04 11:04 204.70 291 287 1.39
10 2021-08-09 14:40 204.76 272 295 —7.80
11 2021-07-06 13:30 204.85 296 281 5.34
12 2021-08-14 8:48 204.88 335 331 121
13 2021-07-06 10:19 205.02 339 321 5.61
14 2021-07-10 17:35 205.18 392 369 6.23
15 2020-08-21 23:50 205.22 291 320 —-9.06
16 2021-07-05 17:47 205.25 399 376 6.12
17 2021-08-11 19:29 205.26 457 454 0.66
18 2021-08-13 17:41 205.46 518 528 —-1.89
19 2021-08-23 23:35 205.66 567 601 —5.66
20 2021-08-23 10:36 205.90 682 698 -2.29
21 2020-06-12 9:00 205.94 469 493 —4.87
22 2021-09-07 9:42 206.16 770 801 -3.87
23 2021-07-07 17:05 206.27 7 805 —3.48
24 2021-08-23 16:31 206.32 836 866 —3.46
25 2021-07-07 14:35 206.58 896 962 —6.86
26 2021-08-23 12:34 206.62 1022 990 3.23
27 2020-06-12 1:37 206.89 851 829 2.65
28 2021-08-30 11:55 207.07 1032 1132 —8.83
29 2021-09-19 10:16 207.13 1267 1211 4.62
30 2020-07-22 10:31 207.15 983 933 5.36
31 2020-07-15 22:22 207.48 1162 1098 5.83
32 2020-07-15 9:56 207.78 1304 1228 6.19
33 2020-07-16  9:55 207.88 1332 1256 6.05
34 2020-06-12 16:36 208.21 1341 1413 —-5.10
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Continued
35 2021-08-30 1:24 208.77 1850 1991 -7.08
36 2020-06-12 14:21 208.83 1750 1711 2.28
37 2020-07-15 13:05 208.89 1800 1745 3.15
38 2021-08-29 9:54 209.24 2385 2248 6.09
39 2021-08-29 13:12 209.64 2512 2439 2.99
40 2021-08-29 16:59 209.96 2487 2590 -3.98
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Figure 4. Off-line deviation distribution of constant flow rate in radar current measurement system
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