: 1999-03-04 : 1999-04-06

18 1 Vol.18 No. 1
2000 3 ACTA SEDIMENTOLOGICA SINICA M ar. 2000
: 1000-0550 (2000 )01-0001-06
s f—1 v W2 2 ) 232
RE1 T 4 A3
1(¢ 100871) 2( 100084 )
5 .
1962
P512. 2 P931. 1 A
(2. 9]
1 ) ,
b
’ N [10]
b b
. ( ),
’ ’
b o
’ N H
~ ) b
(1~7)
, _
’ ° b o
’ ’ ’
(26
b A o
()
. . o ,
’ )
[13 2 [13 2 [13 2
b o b
[13 2
’
[43 2 s ,
b
o b b
b o
° b . ~
, . Lane[gj y .
- . - N N
b Al (
@ ( : 59890200)



1.0

2 18
. , ,
5 . . , Guanipa
Kosi ,
, .
, s s
, . 1 .
Guanipa
. ; Stenvens (2] Guanipa ,
) Caris  Tonoro
. 1% 1.6%
s 23 47, ,
, 0. 83 /s 3.8(
s . .
1: — (Braided—M eandering 10 ,
(B>M)) 447
s . » Guanipa
1
Table 1 Spatial variations of fluvial channel patterns and relevant controlling factors
/ %o
Wood — - (10]
Kosi >2.3 . (11l
G uanipa Caris 1.10 — ( H)=23 (12]
Tonoro 1. 60 - C =47
0.83 -  )=3.8
- 0. 04 > (13]
- 0.02 <
— >>
0.27 (13]
- — (13]
- (13]
125~ 1.45 (14]
0.4~0.8 ,
Loup 1.0 . (15)
1.0



2. - (Straight—>Meandering 4. - (Meandering —
(S—>M)» Anabranched (M—Ab))
Loup (
1 )9 ~ . ( 1 ) ° b
1%, . 0. 04 %q ;
(15]
0. 02 %q
(16)
, 5: — (Anabranched —
Straight (Ab—S))
3. — (Meandering—Braided . 4
(M—B)) )
Loup N ,
Wood ( 1), Loup )
1% . 0.02 %o . ,
(s) 2
, , Table 2 Conceptual models for the river pattern
. Wood transformation
(o) . ) , — B=Ab B>M B=S
, ( ) Ab =B — AbSM Ab—>S
, , ( ) M—>B M—>Ab - M =3
S=B S=VAb S>M —
N - ) H '_>(
’ ’ 2
: 2 3. o 2 12
( ) (

(10) ( ) 1 )7

Schumm



18

FEEAR vhf G

5 1y 77 Vi

S I ) L

it

BT EL 79

Fig. 1 Sketch for the possible transformation

among the channel patterns

12

1(

: (D
; )

2(

; (5)

2

L
(
s 5
s 5
; (3)
; (4)
[1601

4(

: (D

3 (2)

; (3)



s o
s
o | FUERAX P REAR
, 2B .
T 3E R R
5
s
. s
12,
s s
, B—M, S—>M, M—B , M—Ab,
Ab—S. 5 ,
by o
) N N
(B: ; M: ;S ; Ab: ) ’
Fig.2 Controlling factors and their actions on spatial °
variations of channel patterns

(B: braided: M: meandering S: straight; Ab: anabranched )

1 . (. ,
1991, 46(3): 366 ~ 372
) T2 , : (. . 1988 7(2):
’ 7~16
s 3 [J]

’ , , 1965, 31(4). 287~ 303



18

, s 11 Gole CV, Chaitale S V. Inland delta building activity of Kosi River
[A]. ( ) [J. J. Hyd. Div., Proc. Amer. Soc. Civil Engrs., 1966, 92
[C. , 1983. 662~ 672 (HY): 111~126
, , [ A], 12 Stevens M A, Simons D B, Richardson E V. Nonequilibrium River
(GEDR form{ J] . J. Hyd. Div., Pwc. Amer. Soc. Civil Engrs., 1975,
[C. , 1991. 8~ 15 101(HY5): 557~566
. , [A]. 13 . [M]. , 1987.
s , 1980. 447 ~ 456 584
[J]- 14 s ,
, 1982, 1(3):21~32 — [M].
Lane E W. A study of the shape of channels formed by natural , 1985. 164
streams flowing in erodible materia A] . M. R. D. Sediment Series 15 Brice G C. Channel pattem and terraces of the Loup Riversin Ne-
No. 9. Missouri River Div., Coips Engrs, 1957. 106 braska[ R] . U. S. Geol. Survey Prof. Paper No. 422— D, 1964.
9 Leopold L B Wolman M G, River channel patterns, braided, me- 41
andering and straight, U. S. Geol A]. Surw. Paper. 1957. 282 16 , [M]. : ,

10 Schumm S A. Fluvial geomorphology: historical pemspoctive[ A] . 1998. 396

In Shen H W, ed. River Mechanicg C], Collins, Colorado, 1971

Spatial Variations of Channel Patterns

NI Jin-ren'  WANG Suiji*  WANG Guang-qian®

1(Center for Environmen tal Sciences Peking University. Beijing. 100871)
2(Department of Hydraulic and Hydropower Engineering Tsinghua University Beijing, 100084)

Abstract

The formation of channel patterns and its characteristics are important aspects in modern and ancient flu-
vial system studies, and thus become the main concern for hydraulic engineers, geomorphologists and sedi-
mentologists. So far, there are still some questions not clear in this area, for example, the classification of
channel patterns, formation cause of anastomosing fluvial rivers, critical conditions of evolution of some fluvial
channel patterns, and further studies are still needed. Another problem related to channel pattern is the trans-
formation of the patterns. In the present paper, four ordinary patterns are discussed, which include the braid-
ed meandering, anabranched (in which include the anastomosing) and straight patterns. Comprehensive
study to the spatial transformation of above channel patterns has significance not only for management of mod-
ern river and prevention of flood, but also for prospect and exploitation for hydrocartbon and some mineral re-
sources in ancient fluvial depositional systems.

The spatial longitudinal variations of river patterns not only show the characteristics of individual channel
patterns, but also the transformation between the patterns. The different transformation will shadow different
characteristics and consenguencies, but the same transformation has definite general characters and analogous
controlling factors. In this paper, the spatial transformation models of fluvial channel patterns and its influ-
ences are discussed.

Five conceptual models for the spatial transformation of river channel patterns are presented, which in-
clude the models of ”Braided—M eandering”, ”Straight —Meandering”, ”M eandering— Braided”, ”Meander-
ing— Anabranched” and ” Anabranched— Straight”. Although the possible spatial transformations among the
braided, meandering, anabranched and straight fluvial channel patterns possibly occur in nature, the others

(Continued on page 35)
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Deduction 1: when movement depth of CaCO 3 illuvial horizon ex ceeds the thickness of clay—grouting layer
of soil, it can be seen that the soil is the neutral or acid soil of leaching type.

Deduetion 2: When moved depth of CaCO3 illuvial horizon exceeds the thickness of developing zone of soil
(about 2m) , it can be determined that the soil is changing to weathering crust.

Deduction 3: when two, three layers or unusually thick CaCO3 illuvial horizon exists under the same pa-
leosol or weathering profile, it indicates that there are two or more soil-forming periods and corresponding cli-
mate change at that time.

Key words eluvial zone CaCO3 movement illuvial types illuvial depth new geological theory

(Continued from page 6)

except above five in 12 possible transformations have not been observed so far. Furthermore, each one of the
five models has different occurring frequency, the model of "Braided—Meandering” occurs generally in larger
frequency . The 5 types of transformations are elucidated and interpreted in terms of various examples.

The driven factors that control the trend of transformation are also discussed in details. In general, the
transformations determined by the integration of geotectonics, climate, vegetation, river valley slope, bank
sediment composition and hydraulic factors, but their influence to each type of the models are different.

Key words channel patterns model of spatial variations controlling factors



