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Tab. 1 The basic conditions and the control factors of the barrier properties of the study river reaches

B PSR WA ERAR

T [OpEZA 7 (k) (k) WHEEA RmA N ZH -
1 s 9.9 175 Py T 2.55 &
2 AH 8 234 PR A 2.86 i
30 RS 15 242 s G 476 &
4 7 257 s J 3.19 &
50 Pk 13 264 R ¥ 2.61 2
Wii— 6 EXRH 12 277 B & 3.32 &
WAL 7 g 14 289 R ¥ 2.98 2
8 KL 10.5 330 s biignpe) 6.68 i
9 BEHF 9 338 s I 3.66 P
10 Bkih 12 347 BA—Jl5i 1, G 431 &
11 2 6.5 356 U Jc 3.11 b=
12 LA 7.8 380 R LRzl 3.29 &
13 =i 11 419 Bl WA 6.25 7
14 A%k 9 456 Py A 5.08 w
15 Jed 9.6 483 L e oA 3.42 P
iﬁ%m 16 B&X 10.9 519 Tl s 3.25 JE
B 17 IS 15 542 s I 2.14 7
18 N 12 610 PRl Pl 5.59 E
19 & 13 628 B WA 4.47 i
20 FHIE 15 658 B —fs biignpe) 3.46 i
21 W 10 679 L ) k=) 3.93 w
22 [ 9.4 723 B JI5 T PEOA 452 i
w— 23 A 15.5 753 s A 2.70 B
WO 24 HhAETD 17 773 s PO 4.07 &
25 L 15 802 B MRS 079 b=
26 X 13 830 R A 4.87 s
27 JuiT 16 853 PR o 3.17 w
28 RSB R 6 938 s fupey 2.05 =
29 IRyl R 8 972 s I 2.96 B2
‘ 30 ARU—HUEEER 9 995 s SRS 347 7
wjig 31 E—EZPRaTE R 16 1023 s rhE A 271 &
32 BR—KFHL R 8.4 1054 P g 1.71 =
33 K FHl—Hd PR 10.5 1078 s ¥ 4.16 7
34 A B 16 1101 FL— I HEOA 429 w

3 BHFRMEE R A

3.1 FHEREER

BRE L SRl i, BB B Kl AF 6 AN BOY B UL GE , R T E R
Vi, MELLATR L B S B S B AR T AR, PEREE SRS M SR VAP, A
Bes TR B3 B REYs IMRISG . BT . AR BT A ORI
FT5 i) AT 1) AN [a] s A [+ 17 22 8 W ] A PRG3RI, AT 255 A
ARSI £ 1P 34D B, AR B wl Re HAT R RSP, T



820 o B 22 iR 72 %

BB BN AT BB, AT S i ) S TR SR B BE B TeT B L B T 34
L) NI R B R .

KA R AR T REIE . BRI ., IR AR )25, S5
R i w2 Sl i O 177 N N = O T N E OB L RS/ i A I 6 @ Ty A E5'
TR KNI RAS ;. BUE RS, A& M . 595 SRR R A AR
0, A BkR R AR, FECH RO ORIEE AR . ARELL . FHZWL, A, Py
FEI, Sl FHBHAL. AN ESET SR T A . B W AR O R
W—EWM . BN RN B R EE, LRSS, W Sk R AL, B
i Bh 1A T ) B O R I AN TR, T S ORI B R L ) R . AT, BH
B P veT B v b AN I ELA R PR FH A B

KATH R WA AFAE R IRE Y A5, VR BT o PR R AT S 5L, WhiRE 7 258 A1 T PR
(B RN i R B 1= B 7 = o P | == & R 0 R S 7 11057 N Il & N s 1 VY P o
BRSO ARG 2, N2 N R A A 22 5, B s &
TSR BRIl Jo Sk L XF IR0 A TR LT Btk 10, ph T 5 s Pk i B AN [
e DIF MRS, iz TR B Ry ep e 25 . B RCE, A Sl i
HE—2E I KE, ASEAABHRGYE; FHElnta . dgl Ty SR oA AR B O, A 2R
FRAE o A AT X URE T 5 T B A ] S5 AR AR, A SR AL . T8 A BILXTIRE 53 A1 T R FH Y]
Bt, UUELL . BRI 43 A TR T B, HAR e i R e R I N S L R
DS E (R AR e, NI It TR B AR T T, (XU 1 S Bk
SR JEURLAREA K, P AR e MR T Rl e, — BB [ AR R AR i
£ N D2 R ) S o 1 o ST = S G 1[5 = B D2 < B S IR N 10 N I
DA R p5 W0 I O o 550 S5 1 25 500, ik DATE B AR I, AT s TR A b it
KR F s, FAEA R
3.2 HEHTEERHESR

T 3 KT E ME LA A S RO sh sl HARRA ) miE ML F e, Y
KT LM, W SEERORIGIN, WA RE RN, A I PR At 1 S R A
hzsla); BeBy, # BUER G, Sang AR B3 iR sl i e NS .

P 1 SRy 45 B LR RS I 1A, R B R L, R R TR TR TR B YR A 28 T R R o 2k
2y, B AT B A UR AL ] T o R A . WL, 7 o B ZE M A S F e . G
PR REME . ORVH., B, WA, EA L WL, B SR PR
G PR—RKF WL 12 ABH B M B R 28 R AT I, AR S 9T 09 F- 34 A 2%k ¢ /T
4, WEFEFLENGIN, 1A TR I KRG NG 2, T YRR )l 0T TR AR
AN DT BELRR b Ui n] S50 3 ) R EAL 3 . BRI . AT S B AN, B TR R
K, AkK ., RPU—5e b S B A A % NP R ¢ RTF4mAEA
REFREME, AT, (<4 WIRTE AP RRm MM B . BB AR m) S b 4 i R 22—
3.3 Y mEHES

XoF -t 1A R A i 1 8 U T B, A T A B . A LR R, T B T AL
AESRINRAER , AR T LA E 7 [ ok A HOK i s ks, FEA
PR R BUE A — 2B Ol S PR BB s RIS, We . BA L HEHEDL B
TR TN R R U R A PR O B MR, AniEOG . ROMH . A T B, X T al
WA SZIRIC A K TFC R B, fEEAEAMYE. goitRBl, BRIE . A7,
>4 BN, IR 17 Bt HAT - 08 L I L LTI BT B O L R N T



54 HTAEAS A5 UL T Ui BE R M BV T LR 821

o FIIMARTINES b. SREAL—IRVLI B
—— — 35 -
A I Bt AL
g g
& & .
s s =B g=3.42
= = - W35
& = iy
7 - 3 =5
- LR (=2 55 K =261 s — F =214
’10"—"—TT§${T§ 66 —— M =311 == | ™ i ¢=5.79
-== R (=476 [T (=319  _RAiea 4T
o L= AT E668  —— i =431 : / 25 ; . . &4
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
. A (m) L g (m)
c. BRI 1 B d. WAL B
25 r HLFbE ne . R wff ] A R )
3 2 i S st omfe
1 10 !'/ /
g s g 0 o /"'
& ; : = !
-@( -—— WA =27 10 i
il [ L =0.79 &= !
i — — 12 =3.46 iE 0 ; \
= ‘ — i ¢=3.93 g Nmm )
= ol B0F . PF=8—0 005 — I (=296
./ —— B (=407 - BR—RTFLELTL —-m RH—EW =347
By = -R=487 A0 Lo B—22E 22,71 — — K FHl—tih ¢=4.16
» I . . B n71§:3‘17 _)\Aﬁ‘c:[t'zg . ‘ ‘
500 1000 1500 2000 500 % 500 1000 1500 2000 2500 3000
i (m) 2 (m)

PU1 RIL AP il S — T By i R W i
Fig. 1 The typical transverse configurations of the typical cross-sections of the single-thread reaches
in the middle and lower reaches of the Yangtze River
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of the middle reaches of the Yangtze River
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Fig. 3 The riverbank clay content and the median diameter of the bed sediment of the single-thread reaches

in the middle reaches of the Yangtze River
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Fig. 4 The verification of the flow dynamic axis calculated by Eq.9 in the Guniusha Reach
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Tab. 2 The comparison of the formula results with the measured values in the Guniusha Reach
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Mechanism of barrier river reaches in the middle and
lower reaches of the Yangtze River
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Abstract: The channel in the middle and lower reaches of the Yangtze River is characterized
by staggered distribution of the bifurcated channel and the single- thread channel. The
amplitude of change of river regime is stronger in a bifurcated channel than in a single-thread
channel. The adjustment of the river regime in the upper reaches usually propagates to the
lower reaches through the migration of the main stream line and causes the riverbed evolution
of the lower reaches. Whether the adjustment of the river regime in the bifurcated channel can
pass through a single-thread channel and propagate to the lower reaches will affect the stability
of the overall river regime. Studies show that the barrier river reach can block the upstream
channel adjustment from propagating to the lower reaches; therefore, it plays a key role in
stabilizing the river regime. This study investigates 34 single- thread channel reaches in the
middle and lower reaches of the Yangtze River. On the basis of the systematic summary of the
regularities of riverbed evolution in the middle and lower Yangtze River, the control factors of
barrier river reach are summarized and extracted: the planar morphology of single-thread and
meandering; no flow deflecting node in the upper or middle part of the river reach; the
hydraulic geometric coefficient is less than 4; the longitudinal gradient is greater than 1.2 %;
the clay content of the concave bank is greater than 9.5% ; the median diameter of the bed
sediment is greater than 0.158 mm. Derived from the Navier- Stokes equation, the calculation
formula of the bending radius of flow dynamic axis is deduced, and then the roles of these
control factors in restricting the migration of the flow dynamic axis and shaping the barrier
river reach are analyzed. The barrier river reach is considered as such when the ratio of the
migration force of the flow dynamic axis to the constraining force of the channel boundary is
less than 1 at different flow levels. The mechanism of the barrier river reach is such that even
when the upstream river regime is adjusted, the channel boundary of this reach can constrain
the migratory amplitude of the main stream line and centralize the planar position of the main
stream line under different upstream river regime conditions, providing relatively stable
incoming flow conditions for the lower reaches, thereby blocking the adjustment of upstream
river regime from propagating to the lower reaches.

Keywords: barrier river reaches; flow dynamic axis; channel boundary; the middle and lower
reaches of the Yangtze River



