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Fig. 1 Study area and station locations
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Fig.2 Model calculation section and grid

a. — #E DX 3y S 1A 5 b, 4 DX IR R S

a. Partial view of 1D area; b. partial view of 2D area

WA I fU4E Q. O,. P, K, N,y M, S,. K, /A
K3 WA o3 1 K o3 W AR . — AR R AL
328 AT, 4R AI LA 14 626 A HLIN 20 TE
WA, Jed 5 X IR 4l S s b T A8 Ak, 14T i 2 b B
M A 2 ) S 00 7K B 3R 4 7 2R G RS AIE, B0 45
FR U (F 3), BT 2015-2017 4E A7 28 4k o
TR A PR, LR R R R A G TAE WL S5 S
Bk [23], A SCEEAS A
32 HEREFAMSHAEREIE

A RN 53 AT 7 1 2 W0 Bl g 2 B A kb 3 A o8
E, O N TR B2 0, nEre
IO N < X (R TN S W R N7 S W S LESRE
T A 25 B R 3 AT 348 2 3 S /N AR i B R o 4
A3 HEAE VR, NS-TIDE #5511 75 25 B30 153 A7 1 ik
filt b LSO 2R AN A 56 AR i (JR] Y A% U R
RSN - WANEER R B e T 5 G A e N G D
104 53, A S B BT[] 28 A B 43 R e RR A . B
AR

2 =20+ Y _ [A0cos (o) + Bysin (o) ], (1)

R™ (t—1z)
, (2)
0" (1-10)

R (1 —ky)

0 (1)

Z(t)=dy +d, Q" (1—1o) +d,

Aft)= Ao +A, 0" (1—1) + A, (3)

R*(t—1z)
Bj()= By ;+ B, ;0" (t—1t,) + By y , (4)
0" (1-10) Q" (1-10)
Hi(1) = \/AXn)+ Bi(1), (5)
_ A;@)
¢,(1) = arctan {B/ (l)} R (6)

A, Z(0) AL @) T i & 5 R(0) R Ah I
225 ¢t WAL o by 3 W B A58 5 A () I B(t) S X 43
W HEAT = A R AR IE I B R R RS s d L 4,
B, (i=0,1,2) FEAI AR S5, Horp i R R
(=0 LR W RAL, i =1, 2 R R R
O R BN =1, 2, 3, RN AT
55 Zo() AR T S 4 KL, FH SR FRAE I K A7
315 (pis g 1) L (pos gon 1) 53 53] & NS-TIDE ##5 5l v
SV 5 7K A7 A5 TR R A T K AN S TR T B AR E R R 1 A
1 A3 N RN b AR AL RIS Vi I A 00l 1 T
e J 18], 38 a5 O(n) A R(n) 43 5 - S I A Th)
1) F5e R A G ZR 500 7 5 H(t) RN () 43 1)k B st i) AR
A0 B 4 3 e i GRS

BRI AR AN 18] 4 i s, BRI (O(n) AR
P 3k AT S 908 O S AR AL R T R 22 (R(0) R E 1T AR
A VRV R 22, R — KT H PN T A 22 1E R 8
PR

RSB0 E, %5 [& “rayleigh” Fll “criterion”
2 B0 SR X 3R R 43 AT B4 R ], EL AR 43 Shy T RIS 0



[R INC S IR E h e i A GO NIR AW S R BN RO SR T

11

8r LEDLI:N
@ L S
on
............. = Fi*E(+1m)
£ - PR
S <2 FJi(+0.5 m)
B I
W NP R
0 S o Prif(-=1 m)
) KT 511(=2 m)
_4 1 1 1 1 1 1 1 1 1
0 20 40 60 80 120 140 160 180 200

Fif 1] (B 2§ 199947 H 16 H 08:00)/h

0 20 40 60 80 100

120 140 160 180 200

I} 1) (PEE§20014E1 H28 H 16:00)/h
P 3 PG VL 0 T 3 s 36 i
Fig. 3 Verification of tidal level along the tidal reach of Xijiang River
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Fig. 4 Harmonic analysis boundary conditions
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Table 1 Root mean square error (RMSE) of tide level at each station along the tide reach of Xijiang River from 2015 to 2017
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Table 2 Comparison of mean values of P, vs. K, and K, vs. S,

tidal constituents time-varying tide delay angles at each station

along the tide reach of Xijiang River from 2015 to 2017
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Table 3 Amplitude, phase and their error of P1, K2 and MS; tidal constituents at each station along the
tide reach of the Xijiang River from 2015 to 2017
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Table 4 Tidal constituent period and frequency
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Fig. 6 Distribution of amplitude time series of tidal constituents with different periods along the
tidal reach of Xijiang River from 2015 to 2017
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Analysis of the tidal characteristics along the tidal reach of
Xijiang River considering river discharge variation

Wu Jiaxing"?*?, Zhang Zhuo“**, Chen Peng"*?, Song Zhiyao"?*?,

1,2,3

Wen Yajuan"**, Zhang Lu“**, Wang Haocheng

(1. Key Laboratory of Virtual Geographic Environment, Nanjing Normal University, Nanjing 210023, China; 2. State Key Laboratory Cul-
tivation Base of Geographical Environment Evolution (Jiangsu Province), Nanjing 210023, China; 3. School of Geography, Nanjing Nor-
mal University, Nanjing 210023, China)

Abstract: Based on the tide level data along the tidal reach of Xijiang River from 2015 to 2017, we applied the non-
stationary tidal harmonic analysis model NS-TIDE to study the spatial and temporal variation characteristics of the
amplitude and phase of different cycles of tidal constituent, the change of tidal dynamics composition and tidal
wave deformation characteristics, and discussed the causes of tidal level deformation and the reversal of the lowest
low waters along the tidal reach. The results show that, unlike the diurnal constituent and semi-diurnal constituent
along the tidal reach that have amplitude decay and phase increment, the shallow water component amplitude in-
creases and then decreases, the amplitude of MS; is increasing, and the phase is changing alternately; the decay rate
of each tidal amplitude is higher in the flood season than in the dry season, and the phase changes more in the flood
season, indicating that the tidal wave propagates upstream more slowly under the top support of river discharge.
Due to the influence of river discharge and topography, the amplitude of MS; is larger in the flood season and up-
stream section of the river, and the tidal dynamic composition changes from the main tidal constituent to the second-
ary tidal constituent; the change of amplitude ratio of M, and M, indicates significant tidal deformation, and the re-

versal of the lowest low waters when the amplitude ratio of MS; to M, and S, is relatively large.

Key words: tidal characteristics; harmonic analysis; river discharge; tidal wave deformation; the reversal of the lowest low

waters
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