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Tab. 1 Verification of section characteristics of the Qiantang estuary (1956 ~1958)

4
LS| t & KON} ® " A EA ALl i G}
SEXIEI 2 (m) (1) 0.60 0.90 1.87 4.10 4.60 5.20 5.45
R (2 m®) (2) 0.13 0.24 0.84 1.80 11.4 23.0 31.4
H KW Te(10%s) (3) 3.92 3.96 3.83 3.62 3.15 2.70 2.50
i W W40, T(10°m®)  (4) 0.64 0.88 1.21 2.31 13.2 23.6 31.96
% JEEITE Q. (m/s) (5) 1 630 1 890 3520 6 380 41 900 87 300 127 000
K IRENRE Q) (6) 2 400 7 000 11 000 22 600 87 020 13 700 16 000
IR S, (kg/m?)  (7) 0.15 0.40 1.50 5.0 10.0 8.0 4.0
Kb S, (8) 0.20 0.40 3.0 10.0 20 10 6.0
A (2) W (m?) (9) 5 540 5 040 6 680 12 400 40 890 89 120 136 800
B A S (m?) (10) 4 880 4290 5 890 11 530 49 900 103 200 146 800
W ARZE(%) (11) 13 19 13 7.7 18.8 11 6.8
(3) X5 (m) (12) 580 800 1 160 2 080 7 266 11 100 130 000
B B3 (m) (13) 840 1380 3 100 4200 13 200 17 800 190 000
¥ BiRZE(%) (14) 31 42 62 50 45 37 31
iE (5B (m) (15) 762 1610 2 800 4900 12 300 14 700 15 500
(5):XBiRE(%) (16) 9.5 16 11 16 6.4 17 18
H 520 (m) (17) 5.80 3.10 1.65 2.70 3.70 5.10 7.74
H (43018 (m) (18) 9.40 3.30 5.15 4.15 5.60 7.50 10.3
3 HiRZE(%) (19) 62 135 210 53 51 47 33
M (6) R HE (m) (20) 6.50 3.90 2.0 2.40 3.32 6.08 8.80
(6)=iR2E= (%) (21) 12 25 21 11 11.4 19 13.6
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Fig.1 Section positions and verifications of Hangzhou Bay, Yueqing Bay, Xiangshan Port and Sanmen Bay

20 fi20 80 AFACHIHEATERIE VLA 11 AIA VAL I, hy skt Ao i) 58 KRR RZE R, R T (2) ~ (4) X
M HAE DG ZR B (7) 200 bR 1,2 43 5I2R I AT 5.
A /Ay = (Q,/0.)"(8,/8)"
B\/B, = (Q,/0,)"(5,/8,)" " (7)
H/H, = (01/02)0'28(52/51 )0'32
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AR T, 5 U LA E IR, DU/, 2 AR AL ) HECR A IS AT HRAE , QLA 1991 ~ 1993 AFWT i Fefik
VERAIE, 45 R W3R 2.
*2 BIHFE R ERERIE
Tab.2  Verification of section characteristics of the Qiantang estuary during and after regulation

1991 ~ 1993 45 ( 475 Hh Ao IR 7138 S8 4IF )

W + ® EOBNN) EN = 4 b el ol
B AZ,(m) (1) 0.76 1.10 1.85 3.67 4.30 5.20 5.72
it Wy(fZ m?) (2) 0.20 0.24 0.41 1.75 7.5 10.0 26.5
% Ta(s) (3) 4.10 4.20 3.95 3.82 3.20 2.85 2.61
B 0,(m/s) (4) 1 560 1620 2150 5733 24 810 71 220 103 200
A A HRAE(m?) (5) 4 692 3763 3 800 10 480 31 190 86 000 122 300
¥ A, T (m?) (6) 4 780 3 580 5330 8 220 33 660 82 830 125 500
i RE(%) (7) 1.8 5.1 28 27 9.3 3.4 2.5
B B, iMA{E(m) (8) 820 1278 2 365 3 960 12 480 15 800 16 900
% B, S (m) (9) 880 1 400 2950 3100 12 870 16 100 16 800
i RE(%) (10) 6.8 8.7 19 27 0.3 1.3 0.5
H H, H5HEAE(m) (11) 5.75 2.4 2.19 3.2 3.21 4.82 7.30
% H, S (m) (12) 5.13 2.19 2.42 2.96 3.28 4.29 6.50

iE R (%) (13) 12 2.2 9.5 8.1 2 12 11
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(8E%)
2001 ~2005 4 (478 5 S VLA S E )

It T T X S| 5 600 4 000 3 600 5 380 31 500 77 500 122 600
(m?) it & 5 460 4500 4300 6 480 24 500 76 100 116 300
58 S| 950 1390 1870 2130 7 290 15 570 17 940
(m) i " 910 1270 2 100 3200 7 500 12 450 13 985
IKIR S 5.90 2.87 2.00 2.52 4.32 5.00 6.63
(m) i & 6.00 3.54 2.10 2.02 3.26 6.10 8.30

TR T 98 KGR 2515108 1% ,9% F18% . TR (2) (5) . (6) ZXFATLIE Y 2001 ~2005 4Ff Hh
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Fig.2  Vertical layout of synchronous observation in the Qibao section in 1958
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Tab.3 Flood and ebb tide discharge obtained from measured discharge along the Qibao section ( #fiZ; 10°m’)
- o oW o X F Frid X 4oL
- bl ¥ I | I v \ Vi VI Vil X 4 W T
- 2290 m 290m-3 3-4 4-5 5-6 6-7 7-8 8-9 9-fif
" b S 3.85 18.56 15.5 16.6 15.5 17.0 10.4 3.07 14.6 115.08
- & W 1.10 15.24 20.0 20.8 17.1 15.2 5.6 0.45 0.65 95.94
i o
Wk % 3.5 1.22 0.78 0.80 0.91 1.12 1.86 6.82 24.5 1.20
i ik 0.91 8.27 7.2 7.6 6.4 5.9 2.9 0.5 1.6 40.84
" % W 0.53 9.83 14.2 14.1 11.6 10.9 3.78 0.3 0.28 65.26
i -
/7% 1.72 0.84 0.51 0.54 0.55 0. 54 0.77 1.67 5.7 0.63
i Bk 0.27 4.34 4.6 4.5 3.5 3.0 1.07 0.13 0.15 21.45
A
i W 0.20 6.87 8.9 8.8 7.5 7.4 2.1 0.13 0.05 41.88
: W% 1.35 0.63 0.51 0.51 0.46 0.40 0.51 1.0 3.0 0.51
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2.1 EXRERMITER
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Fig.3 Variation of river width and average area of half tidal level
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AL UL I SER G AT A3 3 B, BIM L, ~ L, 2970 km, Ly, ~ Le 29 50 km , /F3i 28 27 HIHE 2 70 km. 1M1 7 167
AR A3 4 B Ly ~ Ly 119 22 km Ly, ~ L, [ 68 km, Leg, ~ Lgy 19 40 km ,/EVH ~ #H8IHE 2960 km. #2510 B¢
AR i T 5 26 5 T RRU R SR SN 5 B T E (A A g UL 26 4. Hov | S AE 2 1) T 5 R T AR S A i
SC2 AN ) AORAS , BEIE T A E DU I P A AR AR RN S 24 sk v i A 28 (9) A (12) =R

F4 AEMEERERBMAERIE

Tab.4  Verification of the enlargement ratio of width and the enlargement ratio of cross-section area

_— AT S o mooBt Wi TET R B
b= A W11 WO R FAR b I W11 WO R
How Sl o S P (AILE) S o S P
Ly ~ Ry / Ry, -0.025 -0.026 -0.021 -0.023
L, ~Rg 0.039 0.041 0.015 0.017 Ly, ~ R/ Ry 0.059 0.060 0.061 0. 060
Rg; ~ Ry 0.0157 0.017 0.040 0.032 R/ Rgy ~ Rgo 0.039 0.038 0.047 0.057
Rgy ~ UM 0.018 0.015 0.018 0.015 Rgo ~ F1HS 0.022 0.020 0.021 0.020

12 4 AT DL O] S 0 2R S R R T RE 5 SCME I W) & R AT IR 22 R ZAE+20% LI, iR 2%
JR PR AR By S U TR 22 BT R W T e SR A s [N 2 @ BRAR YA VIR T T 4 2 1
B AR TCIET B 5 8 A 2 T RO 6 IR VT 407 1 A (B AR AL AR, U BRI B I o el A A&
PE;@L, ~ Ry, W BIG BEFT AR B=-0. 025 JGBIS IEK N L, ~ Ry, B TH R K& B=-0. 021, H B (H
{14 D DR 5 V- O VR R W A T T 2 8 S (5 T ARV R U DS X R G e AR BT — i B, TR T
IR B3 B

3 R 0T AR

TR P4 25 T R A VR 2 R BT B K U 1 T AR g D R A 7E 20 i 4D
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T&bXE ZHOTH sy i
s, |
R =1250"% NS
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L=(3 ~4)B
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BEH B LR BRI O 3 25 %?Eﬁﬁi%‘ﬂ, 25 5 (i Fig.4 Sketch of Qiantang estuary and bend
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Tab.5 Verification of river bend characteristic values

S— VI MREFE R/ m dff g /0
Q./ (m’ -s") HEE S HWEME SENE
LA 1 850 3 680 3800 63 65
IS I E 2150 3950 4 000 70 70
E ] 3 000 4560 4 600 65 75

I S AU, (13) 2R il SR A0 RS BE R ey, 0 A IR ZEAE 209 RLPN. X3 94710 11, 25 T i
J Ve T AR AR IS (AR R W A9 R LT B ) |, P 2% W i v O F 4 (13 ) SR L il 342,
X T T MR B KRS TR (B ) KR E R | Englund B 2
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/€ = (R/R)™™ (14)

A& L& RS MR AT RO R AR IR R, Ry 2 5 R MR R AU 2R A Bl R 248 R =R, +0. 5B ; &%l =
8 ~11;8 MIRVLHIEEREE £, 2003 ~2008 4FHE A A LRI 25 il R 42 | U1 iR K IR B IE DL 26 6. 7] DL, 2 1y B 11
7K RS o Z K IR ) 56 2R AT 1 (14) 3.

F6 KWLM EKRIIE

Tab.6 Verification of water depth along convex bank of Jianshan reach

Wi m 1 2 3 4 5 6 7 8
23 KAV (m) 2.27 1.90 1.65 1.30 1.10 0.90 0.70 0.50
AW SE (m) 3 800 4900 6 500 8 000 8 800 11 200 17 200 18 000
TR Q,
0.96 1.38 1.75 2.33 3.18 3.94 6.14 10.18

(104m3 _571)
%W R, (km) 7.740 9.10 10. 14 11.54 13.27 14.61 17.78 22.40
W R, (km) 9.64 11.45 13.39 15.59 17.67 20.21 26.38 31.40
UL ZRIKTR €,.(m) 2.67 2.74 3.40 3.47 3.84 3.78 4.29 6.66
(R,/ Ry 1.34 1.35 1.45 1.495 1.475 1.55 1.70 1.57
£,=(R,/Ry)"¥E, 3.60 3.73 4.95 5.18 5.64 5.65 7.30 10.5

S £(m) 3.66 4.60 5.84 5.80 4.95 5.40 6.70 9.85
£, RE(%) 1.6 18 15.2 10.1 1.4 5.7 8.9 6.6
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Verification of fluviomorphology for macro-tide estuary with tidal bore

HAN Zeng-cui', CAO Ying"?, YOU Ai-ju'
(1. Zhejiang Institute of Hydraulics and Estuary, Hangzhou 310020, China; 2. Zhejiang University, Hangzhou
310027, China)

Abstract; This paper gives some verification results of the fluvial formula for macro-tide estuary with tidal bore. In
general , the average cross-section area of an estuary can be calculated by the average ebb tide discharge ( including
runoff discharge) and the average ebb sediment concentration. The formula is widely used for estuaries and bays.
However, as the width and depth of macro-tide estuary with tidal bore is wider and shallower than general estuaries,
using coefficient of tidal bore is not enough to offset the inaccuracy. Instead, when using the flood tide discharge
and flood sediment concentration, the results are in good agreement with field data. By using the flood and ebb tide
discharge distribution around the cross-section, it easily explains the reasons for reduced errors. This paper also
gives the definition and calculation formula of the enlargement ratio of width and the enlargement ratio of cross-
section area based on the 50-year and 130km long distance field data observed before and after the regulation of the
Qiantang estuary. The paper verifies the relationship among the characteristics of cross-section, the enlargement

ratio of width, the enlargement ratio of cross-section area and the characteristics of river curves.
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