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Fig. 2 Satellite images of the study reach
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Tab. 2 Definition of micro geomorphologic units of an anastomising river
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Fig. 3 Micro geomorphologic units in the study reach



74 T — A5 - T F A 5 PO AR B T AR M T A R e e B R 1199

SFHXTH AL I (established island) FYGE S, AL AFAB B A PIHEIE B iR, LAK ATZ
WP 5L DI A - S DD & o T Tl [ A A J) 70 £ EES IR T Rice 45
Xt G MME (compound bar) AYRE X, XOET G MMER— B ME, YIRE LA
AN B ORIV T R A bt U A i A S P B 5 A 9T TR
AU — ZR BT (R L K I3 S 2, e i b o 2 A AR o8, AE RO o
T o AR R A ML AE ORI A 8D, XRHRE AR B S BRTERT, FEA
SCHRBN R ST T ) — B 73 o AN [ T0] a0 A AR P — 20 S - 3 0 R R o ST o
BT Ao e rp— 25 ST DAy ph FE T3 AL S A FET3E B9 73 SCTIE , IR 3 SCTIE A
HI—Z o SCE R LA S E 8 — 0 3CMIE ) 153 SCTE

TR R RS R I ] 1] 4l LA B ] )38 AR A IR S L AR B RFAIE, AT AR
SCHEFITTRIRE MR TR ARLS,, LA 0[] e A A 3t K 7 A o 3 [ R A MR
AHBA S E . AR TRRRH AR Y L P R 2R L DRI R 8 BE D, R AR AR ] [0 A 1A

R B REEERHIE
T T 1A AR e P, s il R AR AT R AR A 5 e (%), TR U0N

P=S.1/8S, (1)
Ay SRR AR AR AR A ] (R Y BT A S, e T (R A Y B A

RS Dy, BALH [AEHEEA PIR H E RAKE (km/km?®) , R KB — 7 1 F e

TR A FE G, O — D T AT R4 S ey ST R . THRA TR
D =1L.1/S, (2)
A LR R A b A ] (R Y R 2R B K

SPBUSFEEE D, B AR AR Hb A b A DS B8 (N /km?) A3 TS %% B S PR

SR A S B R E . TR

D,=N/S, (3)
Ao N RS RN b BT A DGE 2 S, BEEILE TS DGR A8, SR
T Bertoldi % T ARSI 4. (node) o

A PRAR AT B S AR T S AR, IR B 3275 5 i 32700 38 0B 1 — 2R 570l ]
TEH R B o SR A B0 ST A 0T 38 V5 R N 4 /N Ry [R] R A0, BF 2 ] B A 7] []
b F=BLAE TR A3 A E 30 ] R b AE AR, IR AR 44 UL, U2, L, U30, HAf0
WE 3 FR, MSHSENER3 iR,

3.2 JATE)R O MUAE S B4y TR 4 AE

3.2.1 BANAENRMEMR SIS 1w A B R I R R R S A SR, AR Bt
1A T ()3 848 A4, HerP R ] A8y Fe /NI 1] Fi b A TR AR R 0.0028 hm?, 5 K 49 ] 382 . T
TR 258.75 hm®, ZREE.

AN [] 1o R A 20 1 3] [P RS Sk, rh /INTR o 3 [ 0 e L B 2 s o (36
4), Hrpm < 0.1 hm® OB R IE b 231 4, B HLEL S Lo 27.24%; RS T 0.1~1
hm? B /N RS (] 9 b 284 4, TR 5 R 33.49%; [ ARAY T 1~10 hm? fi%) 250 3] Ja] 6
2324, 1B HE R 27.36% ;T T ARA T 10~100 hm? 6 R AU e [a] {5 3 Al G A= 100 hm?
B AT (R 103 4, JBHBER S M 11.91%,

AN T] T R A 2] [ P b ) R TR BRSO [ T AR 7 b o T/ N AR A T
AR H LT 5154, TBHIEC Y FLik 60.73%, (H R AL 5 AR 2.55%  HR AR YA () 34 b
A B 17.54% . RASR IR M 97 A4, BB b 11.44%, (2R AL b ik
64.87%. ERI[A L 47>, {HEL S AU 0.47%, (HRTAR (5 He ik 3] 7 15.03%.



1200

SIS S 14

724

R3 AEEMEERMIRS

Tab.3 Geomorphologic parameters used in the assessment for the development of interchannel wetlands clusters

P g A TR AL R R SUUSAEC AR E
S, (hm) 1) P (%) L, (km) Dy (km/km?) N (M) D, (k)
Ul 28.58 5 44.89 432 15.13 7 24.49
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Tab. 4 Total number and total area of interchannel wetlands

with different sizes
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Tab. 5 Total area and total number of interchannel wetlands of interchannel wetland clusters with different sizes
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Fig. 4 Total area and total number of interchannel wetlands in interchannel wetland clusters with different sizes

=R AR 180, T (R RE B AR T R 60% F190.34% . HHp AT i]
(] M BEAAR ) B T AR o L e, 35 38.62%; BRI [a) i AR 24, (HR AR 5 e
T 15 32.38%, AT DL IR 5 )3 [a] 5 i A IR AT 44 28 i 32 B4l

] [ Y i TR PN A R b B A7 R I B 25 5 . B 2 IO BRIR AL & T 131 /1] [i) 92
M/ BRI AL S 24 Ho i b &< 20 AT R b AEATLT F 164> (3R5), HRHA%L
153.33%, A= 20 MUREIR 144>, BRI 46.67% o TAT [H] 0 A A4 00 M 5501 g A
SiEH AR AT A 225, R B Z2 18 e RS AR R I S . A R R
TR HB B ] AR AR TR T 20~50 1, BB oM 39.67%.

4 e

4.1 jAERMBAERE L EEEHTESHNXER
AN )R /I [ 88 i AR AA A Yl ) Y b T b PUELAPTE I B 22 5 (&1 5), BEE )
HOREAR TR IR PAEAAFTER BN, 24 S F 0~100 hm’B, {uf[a] g i AR X b PAE Rl
SBE ARG, B IR B T0%MHE . 24 ST 100~500 hm B, PR3 B 0 i 2%,
FH 70%32 HHE NI A2 e 7F 80% ML . 4 ST 500 hm’B, PELRFFRRETE 80% IR T
AT UL 70% %) PAELN A 7 25 T [0 & B 2 i . 76 70% VAT, Bifi 2 o] () 3 A4
TR A, YT ()Y b %) T AR PR Rl 2 PR i, 24 P{E AT 70% 0, ] [R] 5 i A



1202 B S 4 72 %
2 S ENE b E AR I:BE!‘J%/%IS b. SREEENRR 0 c. GATUSEERIRR

80 ; . . 1 1

g70-'..:." &\15-- 5\60-.

?3 ~ g 144" g 50-’:

i1 601 ] X 40 .

x <12 . )

E ol S i

5 50 i . %3 30

= . X 101 - i .

IZ 40 X 1. X 204 ¥ &

="k * 84" |, & L

= 10{-
30 - 61

NI @Q\&Q 0@\@6
T E R H A T ARLS, (hm?)

N Y
SRR

T (A SR LR A T LS, (hm?)

NIENIOIN %QQ\QQQ @Q\D‘Qb
T B A I LS, (hm?)

K5 R AR R A S A B TSR R

Fig. 5 Relationship between area and other geomorphologic parameters of interchannel wetland cluster
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Tab. 6 Developing level parameters of interchannel wetland clusters with different sizes

T TR R L P (%) AR Dy (km/km?) SIS D, (1~/km?)
HH R/ K B /) K EliEs R/ iToN
<10 33.25 12.66 46.47
10~50 4840 3756 66.02 14.65 13.12 15.67 3860 2449 5429
50~100 62.31 50.52 78.33 1331 8.37 18.04 41.14 9.91 66.08
100~200 7217 5555 83.21 11.33 9.86 13.75 21.49 13.43 31.47
200~500 7446 7127 78.85 9.27 6.04 11.48 16.33 626 20.84
> 500 79.18 79.12 79.24 9.43 8.30 10.57 18.18 1512 2125
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Planform characteristics and developing level of interchannel
wetlands in a gravel-bed anastomosing river, Maqu Reach of the
Upper Yellow River

LIU Boyi"?, WANG Suiji">
(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China; 2. College of Resources and Environment,
University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Interchannel wetlands as well as multiple channels are crucial geomorphologic units
in an anastomosing river system. Planform characteristics and developing level of interchannel
wetlands and multiple channels have effect on anastomosing rivers. To understand the role that
interchannel wetlands play in the development of the anastomosing river, a study was carried
out at the Maqu reach of the Yellow River, a gravel-bed anastomosing river characterized by
highly developed interchannel wetlands and anabranches. Geomorphologic units in the study
reach were extracted from high resolution satellite imagery in Google Earth, size distribution of
interchannel wetlands and interchannel wetland clusters (special combination of interchannel
wetlands and anabranches) were investigated, and geomorphologic parameters including ratio
of interchannel wetland area to interchannel wetland cluster area (P), shoreline density (D)) and
node density (D,) were used to examine planform characteristics of interchannel wetland
clusters and the development level of multiple channels in the study reach. The results suggest
that interchannel wetlands with small or medium size and interchannel wetland clusters with
large or mega size are more common in the study reach. The area of interchannel wetland
cluster (S.) is highly related to other geomorphologic parameters, P increases with the increase
of S., with 80% of P value being basically the upper limit, indicating that the development of
interchannel wetlands and anabranches in an interchannel wetland cluster has entered a
equilibrium stage. In contrast, D; and D, show a tendency to decrease with the increase of S,
due to evolution processes diversity in interchannel wetland clusters with different sizes. There
are three main reasons for the formation of interchannel wetland clusters: stream power
diversity caused by the meadering principal channel; development of river corridor due to the
weakening of geologic structure control; and high stability of interchannel wetlands due to
conservation by shoreline vegetation.

Keywords: channel planform; gravel- bed anastomosing river; interchannel wetland;
geomorphologic parameter; Yellow River



