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Abstract: Many incised meanders exist in the Yangtze catchment, because their shapes are a good indication
of the morphological characteristics of them and the historial information can be obtained. In this paper, the
MStaT was used to get the junction angles of main rivers and tributaries, wavelet spectra, sinuosity, arc-wave-
lengths, and amplitudes of incised meanders from remote sensing images, using based on wavelet analysis.
Comparinged with the modern meanders, the appearances of obtuse junction angles are common, accounting

for 30.3%. Near the junction points, the effects of main channel junction have a significant impact on the
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wavelet energy spectrum, but the wavelet energy spectrum that away from the junction point is basically un-
changed. Most rivers' curvature, arc wavelength and amplitude parameters have shown a trend of gradually
rising from upstream to downstream. From the analysis of valley morphology, it can also be seen that the val-
ley shape of the deep river curve represented by Jialing River is mainly symmetrical valley, which indicates
that the river shape has not changed on a large scale in the process of forming the deep river curve. According
to the above phenomenon, we speculate that the situation where the rivers' junction angle is obtuse cannot be
used as evidence of reversing the flow of the ancient Yangtze River. The Yibin to Yichang section of the Yang-
tze River Basin was once a peneplain (or wide river valley) with low terrain. Incised meanders are formed by
the ancient meanders in the process of deep curve. The Yangtze River should be the cause of the "superim-
posed" in the Sichuan Basin and the Three Gorges regions. The flow direction of incised meanders has not
been reversed on the river channels today.

Key words: the evolution of Yangtze drainage systems; incised meanders; wavelet analysis; Sichuan Basin;

Three Gorges
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Fig. 1 Location of the confluences studied herein and the affluent rivers.

PREAORAT A MBS JeaF, Bk
NIRRT WX FELARFER R R =S RTINS
N E LRI TR R BARE T R
EE, 53 BT B YEE | AR IR A e 5 L1 AR
AIRAT IR T RHAZ T 82 A M =5, TR R
XA B U A A5 AR At A
&SN =B R BRY RELAE
W Jeh s R T RHZ B C e R U TR

2 W5k

H E /N 534 v 38 52 Morlet /INifz pR RN
Torrence and Compo (1998 ) $2 4L A% /N s T. 2
4 , T LAASRE 9T (A, arc-wavelength ) 25
J& (sinuosity ) . {1 % (curvature) . #iz % (amplitude ) 55
£ B (Torrence and Compo, 1998; Gutierrez and
Abad, 2014 ; Gutierrez et al., 2014 ; Addison, 2017) .

T T YA S 48 i E Mt i o aE 5% i B
A HPAEIFR Z A E YA (L) T8 F PR A
Z A I 4 B AB 543K BE CD Y FU (PR 2
SR (S) 5 TE 5% i 2 B X iz i) SR % 2 gt R
BIFR 2y il 238 (C) 5 1E 52 09 Hi W AR =2 S 1) i 11 i

W CE14)

S5 28I b i I T Y- 4T 1A G

AELE—E BRI OCHE , 38 Z AAFTE AN R oG RR
W, =By [1+8"] (1)

Horr, SR hyid i KW i B 28 50 46, 437
F[0,11X 8] (Osterkamp and Hedman, 1981 ; Church,
1992; Rodriguez-Iturbe and Rinaldo, 1997; Mont-
gomery and Gran, 2001 ; Ferguson and Hoey, 2008 ;
Hackney and Carling, 2011) . %5 J& 31| ] 18 ) 58 J&
(Buw) 55 1037 (4 37 £ 25 DO AR G, 27 013538 5 1A By
X AN i 2 R A T AR A o HL A - B A T T
S*(S*=S/Bw) ) , FEAL I M C* (C*=CxBu) o A3
ML T FIMT 2 SRR SO L&
JER TR (5 5) .

18 32k Morlet /)N i pR AT Torrence and Compo
(1998) FEAEA /N R BT BAR , X M T FIEMT i3
A AT IS INE T IRA5 5 C(s) i8S —
P /N A i T 3o K L N BB EREN ()
HTERFGN, S WA Q) HP o 2RES
B b RALESE P (s) JEipas () SRR B, A0 20
0 (3) s M P Parseval & B, [F] A% A9 /N AR 4 m]
P AR (4) R FIR



98 L w oML 2024 4F:
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Fig. 2 The Landsat images of the confluences
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a. Confluences of Tuojiang and Chishui River; b. The Jialing River and its tributaries, Fujiang River, Qujiang River and their respective

confluences with the main stream of the Yangtze River; c. The confluences of Xiaojiang River, Daning River, Letian Creek and Huangbai River
and their respective intersections with the main stream of the Yangtze River; the yellow arrow is

the flow direction of the main stream
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Fig. 3 The geological map of the Yangtze catchment from Yibin to Yichang
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Fig. 4 Diagram of the meander’s sinuosity(a) and geomorphic variables(b)
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Fig. 5 Variables characterizing a confluence of meandering rivers: main channel upstream of the confluence (M),

tributary channel (T), and post-confluence main channel (MT).
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Table 4 parameters of the confluences in Yangtze catchments,from Yibin to Yichan.

Pisidis T SOl Z AR Li(km) Lu(km) Lyr(km) Bu(m) Br (m) Bwi(m) B (°) SIS (45/H/H )
1 WIT 2% 104°32'54.18" 30°24'01.00" 7.807 29.939 23.932 173 32 237 0.18 83.8 2022/5/5
2 WIT FHABIT 104°41'37.15" 30°09'30.12" 6.969 0.495 0.209 135 54 204 0.40 46.2 2022/11/11
3 WIT BRIZW 104°39'03.14" 29°57'30.27" 0.158 0.002 0.005 180 60 204 0.33 70 2022/10/20
4 WIT RN 104°57'40.82" 29°43'28.53" 7.71  0.044 0.023 156 32 172 0.21 60.8 2019/2/7
5 WIT 4R 104°57'26.62" 29°08'07.14" 2.613 0.003 0.024 179 88 237 0.49 223 2022/9/5
6 R 2JKIT 105°50'05.75" 28°47'58.72" 0.8 10.848 5.499 149 64 161 0.43122.2 2014/10/8
7 FOT SEEN 106°21'31.77" 29°12'51.85" 0.444 0.04 0.082 121 46 124 0.38 80.9 2020/8/29
8 AT BT 105°05'48.35" 31°04'45.17" 5.396 0.171 0.167 170 146 188 0.86 40 1985/12/31
9 AT FEIT 105°21'04.18" 30°56'06.15" 1.479 15.763 2.532 265 165 333 0.62 15.1 1985/12/31
10 WIT BHT 105°26'48.57" 30°37'40.82" 10.199 0.136 0.181 318 72 363 0.23 87.2 1985/12/31
11 AT BT 106°01'39.14" 29°59'40.73" 10.819 0.127 0.017 239 81 264 0.34 28.5 1985/12/31
12 BT R 106°00'52.47" 31°36'19.60" 0.808 16.622 27.668 283 102 300 0.36 42.1 1985/12/31
13 FEBEIT PHIW 106°14'13.56" 31°08'59.15" 2.586 20.281 12.052 206 81 254 0.39119.3 1985/12/31
14 FEBEIT PHIRIT 106°05'27.90" 30°45'16.78" 6.755 82.872 36.011 509 63 620 0.12111.8 2021/10/3
15 GBI KFEF 106°15'52.70" 30°16'20.11" 12.995 0.259 0.259 250 42 252 0.17 70.6 2014/12/22
16 FEEIT VT 106°19'17.24" 30°02'06.56" 46.082 0.063 0.052 413 410 526 0.99 76 2021/9/26
17 FBEIT WYL 106°16'21.43" 29°59'21.13" 7.87 0374 0434 420 360 509 0.86 90.6 2021/9/26
18 YT B 107°06'22.11" 31°33'31.53" 1.765 0.013  0.005 198 148 279 0.75 70.4 2021/3/28
19 WYL M 107°09'13.62" 31°02'04.52" 4.894 0.032 0.012 248 222 298 0.90110.8 2021/2/22
20 WYL WL 106°58'41.52" 30°51'02.19" 3.785 17.639 5.119 268 54 310 0.20 88 2021/2/22
21 T PR 106°39'04.85" 30°28'15.34" 0319 0.15  0.059 289 21 345 0.07 99.1 2019/7/26
22 UL EHE 108°29'13.12" 31°08'11.79" 2.239 14.172 4277 115 111 134 0.97 45.7 2006/3/16
23 KT TR 109°51'35.14" 31°13'20.22" 0.772 0.002 0.005 51 17 58 0.33 40.1 2000/3/16
24 URFIZ O OTEI 111°04'15.74" 30°57'56.29" 0.188 0.262 1.609 22 15 28 0.68 51.9 2016/11/12
25 BEMAE PEW 111°21'31.51" 30°51'50.89" 1.837 0.002 0.027 46 40 55 0.87118.7 2021/2/14
26 KIT I 105°27'21.32" 28°54'25.85" 0.524 0.15 0268 471 240 591 0.51 47.7 2022/4/11
27 KIT Rl 105°50'52.44" 28°48'19.96" 2.296 0.286 028 481 156 747 0.32 57.8 2021/3/28
28 KIT ZHT 106°23'18.94" 29°17'44.38" 7.752 0251 0.47 456 129 487 0.28 80.8 2021/3/27
29 KIT @BRIT 106°35'06.55" 29°34'25.04" 12.671 0.307 0.113 579 272 608 0.47 86.3 2021/8/1
30 KIT /INT 108°39'15.44" 30°56'51.09" 0.242 58.783 179.208 604 60 657 0.10 96 1985/12/31
31 KIT RFW 109°52'47.36" 31°04'01.96" 1.571 4.059 11.367 300 91 309 0.30147.4 1985/12/31
32 KIT RRE 111°0528.91" 30°51'22.91" 3.897 0.684 0.732 711 68 736 0.10 88 1985/12/31
33 KIT EAHR 111°16'20.62" 30°44'55.89" 4.055 0.122 0.034 402 51 656 0.13112.7 2022/6/14
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