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STUDY ON EASILY SUSPENDED-DEPOSIT ENVIRONMENTSIN AN URBAN RIVER

DoOoOo0o0ooooooooooo?
Yasuo NIHEI, Yusuke YAMASAKI, TsukasaNISHIMURA and Toru MARUYAMA
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One of non-point sources in the watershed of urban rivers is a river-bed deposit which may easily suspend as a
river-flow velocity increases, referred to here as an easily suspended deposit (ESD). To evaluate ESD environmentsin
an urban river, we conducted field measurements in Oochori River with a new device which can easily measure a
pick-up rate of the ESD under various flow conditions. The observed data shows that the tempora and spatial
variations of the ESD environments are caused due to hydrologic events and changes of flow rate from North-Chiba
water conveyance channel. When the pick-up rate P, is modeled as a power law dependence on bottom stress 7, ,
P, =a* 1,7, the measured results suggest that the coefficients, o and 17, also vary appreciably in time and space.

Key Words: urban river, easily suspended deposit, pick-up rate, non-point source

oooo

gobobbooobobooobboooooboooon
gobobobooobbooobobooooobooon
gobbbooobbooobbooooobooon
gobbbooobbooobbooooobooon
gobbbooobbooobbooooobooon
gobbbooobbooobbooooobooon
Oooooooooooo®™pooooooooon
gobobobooobbooobobooooobooon
gobobobooobbooobobooooobooon
gobobobooobbooobobooooobooon
gobbbogobbooobbooooobooon
gobbbogobbooobbooooobooon
gobbbogobbooobbooooobooon
O00oo0ooooooooooooo"aoooo
gobobobooobbooobobooooobooon
gobobobooobbooobobooooobooon
googooo

gobboooobboooobbooooobooo
gobgoboooooooboobooboobooo
gobbbogobbooobbooooobooon
gobbbogobbooobbooooobooon
gobobbooobbooobobooooobooon

0000o0o0o0oo®oo0000oo0oooooon
gobboooboboooobobooooboboooooo
gobboooboboooobobooooboboooooo
gooooooboboooboboooboboon

gooobooooobooboooooooooon

ooooooooooo

gobobboobobboobbooooboooooo

000000000 30em DOOO00OOOOOOO
gooooboboboobobboob 1ogo 100
gobboooboboooobobooooboboooooo
gobbooobobooobobooooboooooo
gobbooobobooobobooooboooooo
gobbooobobooobobooooboooooo
gobboooboboooobobooooboboooooo
gobboooboboooobobooooboboooooo
gobboooboboooobobooooboboooooo
oood
gobboooobbooobboooobboooon
gobbooobobooobbooooboooooo
gobbooobobooobbooooboooooo
gobboooboboooobooooboooooo
0 2000000000000D00O000O0O0OO0OOO



29cm
43cm

Oo00 oooooooooo

o0 7emJO00O0O0D0O0OOOOODOOODOOOO
gobobobooobbooobobooooobooon
0000oooR"0000000noooooooon
gobobbogobbooobbooooobooon
gobobbogobbooobbooooobooon
gobobbogobbooobbooooobooon
gobobobooobbooobobooooobooon
gobobobooobbooobobooooobooon
goooobooboobgoo

oooooooooooooooo
gobobboooobbooobbooooooooon
oboobooos3oooooooooog
U gobooboobooboobooobo
0 pL000booboobooobooboobooo
0 00b0O01wd4000000000 12emann
gobooooooboon
oobooboobooobooow-2P0HORIBAD O OO
gobobbooobbooobbooooobooon
gobobbooobbooobbooooobooon
gobobbooobbooobbooooobooon
gobobbooobbooobbooooobooon
gobobbooobbooobobooooobooon
O0oOdoo320043006400850128msO0 00 5000
gobobobooobbooobobooooobooon
gobobobooobbooobobooooobooon
gobgsembOonoooooonoogon
gobbbooobbooobbooooooooon
gobbbooobbooobbomoooboooom
gobbbooobbooobbooooboboooooo
gobooboomobobo 202000000000 26
gobobobooobbooobobooooobooon
gobobobooobbooobobooooobooon

I

FIARI N

BR 1B TAL
jUEJIIl

I\

>1T|

RRFNAE

FEEAE 5km

000 ocooooodgo

gobboooobooobobooooboboooooo
gooooboooboo2no4muinbbon
gobboooobboooboboooobbooon
gobbooobobooobobooooboooooo
gobbooobobooobobooooboooooo
gobbooobobooobobooooboooooo
gobbooooboooobooobbooobooogoo
ODiveO Hjikdkemp O OO OOOOOOOODOODOO
000000 O0DodD I COMPACT-CLWOACL104-8MO
gobboooobobooobobooooboboooooo
000000000000000°"0000000 HQ
goooboboobohooboobooboooo
gobbooobobooobobooooboooooo
oooooooo ssgoooobooooobbooogoo
ooooobooboobo 3booboobooooooo
20020 60 80000010000 0O0DOOOOOO
ooooobooog

oooooooooooooooon

gobobooobobbooboboooobobooon
gjoooooooooorRO0O00oooooooo
gobboooobobooobobooooboboooooo
gobbooooboboooobobooooboooooo
ooooobobobooboboooooboooboo 400
gobbooooboboooobobooooboooooo
gooooboboobooboobooboooooooo
OOooossOooooo@mooomoooOon sgmyl]
gOOgNTUIDODOOoOoooooo

SS=146x OOOO 0o

oobooobooooboobobooobooboboon
gobbooobobooobbooooboooooo
oobbooobobooobobooooboboooooo
obooboooooooooooboOonD o000 4000
o0 ssOooooboobooobooboobryo 170
OOo0o0ooopoooooooooooossmd1oooon



gooossoono

v
goboooooboossoooooooon

v
000000G,0000000oo

A
oooooooooROOO

000 Ooooooooobooooooop 00000

SS[mg/l]

500

100} ---------------

LB
0 10 20 30 40

000 OO0Oo0oossooooooood
O7A700000000ODO 0.8sm/sO

0000000000000000 SS00000000
0000000000000000000000000
0000000000000000000000000
0000000000t=0s10000 SS0000000
0000000000000000 Rouse 007T00
00000000 2em0000 SSO00000000
0Cc,000000000000000000y0000
SssOC(y)00000 RoweJ 0000000 OO0O

A
CO) _|_a -y 0 241
C, h-a vy
=_o 0 200
BrU-

OO0b00aOd0000D0O0=005n0h000MM woOODO
00000000« 00000000RO0D00O0=120"
gbooooobou.oboobooouboboooan C
gobgobooobooooooo

U. =,/CU

2

gn
Ci =——= 0 3p0
goboobodgoboobooboonboobon
00000000000 oooooooofoooon

03]

x103F[kgm¥s] ADOOO0 w=0000
6O - - -4 -]
sof 11 i
40} l 1 1
30f---d b T A
20f---d--- by K
10—777{ 7777777 - -
0.0 1 I ‘ ‘
00 02 04 06 08 10 12 U[ms
(@000
20xm6&mwﬁ@ A00O0 w=0000
16fp---—----- e
| | a
12—~ e ]
| | i
0.8 ! !
04 l 1
0.0 ‘
00 02 04 06 08 10 1.2 Ums

MOOo
000 00000000R 00000

0 n=0.025mPs000o0on
000000000000000000000000
00000000000 ROOOOOOOOOOOO
0000000000000000000

P =WoC, 040

OOo00O0200040000000w, 0000000
gobbooooboboooobobooooboboooooo
0 0293cmsC 000000

gooooooooooo

dodoooobOOoboooOooooooao

gobogooboooboboooobboooooo
gobboooboboooobobooooboboooooo
gooobbooboob R ODOO0O UDOODOO
oooooboobobbooboboooboboooobo
gobbooobobooobobooooboooooo
ooboboooobobooobobooooboboooooo
gobbooobobooobobooooboooooo
ooboboooobobooobobooooboboooooo
gobbooobobooobobooooboooooo
ooboboooobobooobobooooboboooooo
gobbooobobooobobooooboooooo
ooboboooobobooobobooooboboooooo



R [mm/day]

Qn[m?/s]

~ |27
_ {36

26

Dad0 000 ROODOOOODOOOO @

Jodon

ObOOO Q

OcOSsOOOoOonO

[-o- BKIE -+ BAIE = [FiFE

P [kg/m?/s]

O0d0CO0000O0O000DOO000DOOo000O0O000DOo0O oe4msd 08msOOO00O0

000 0000ooooooooooooodno

gobbooooboboooobobooooboboooooo
gobbooobobooobobooooboooooo
O00000o0oooooooooo"™ooooof’oo
oooooooooobooboobobobooon 20

gobooobooboobooboobooo

goobooboooboobooboobooboon
gobobbooobbooobobooooobooon
oboos3qve00i0O0oOooooooooobooooon
gobobbooobbooobobooooobooon
gobobbogobbooobbooooobooon
gobobbooobbooobobooooobooon
obooboboooooooooooooog 2.0000

oobboooobobooobobooooboboooooo
gobbooobobooobbooooboooooo

oooooboboboooboobooooo

ooooooooooooooooooooooon

ooboo 1.7000o0o0bOoboboobooboon



googgoogoogoogon

gobobbooobobooobbooobobobooon
gobbbogobbooobbooooobooon
gbobobooooooooobooooorbOOoboan
gobbboobobbooobboooooboooooo
oobobooboooo0obo0 RObogoooooo

gbobooboooooooobpooeuboooonon

O00mobo0bo0obo QUub ssuogpoooo
gobobobogobbooobbooooobooon
0Oo0obOobOo0ooooooOonDO oe4msO 0.8misO
gobgoboooboobbbooooobooboon
gooboopooboobooog7eunnlenooooon
oOooooooooooooomooo 7onooo
ooboobooobboeedbboonooonooon
ooooooooboooobooboboboQ,bobon
000000000000osmYs0000000000
oOoooooooooooogooo7acd1roooon
gobobobooobbooobbooooobooon
gooooooobooogoo

googoooooogogoo

Ooooddooooooooooooooooooo
obodbpOO0000O00O0O0O0O0O0b0Oo0OooOaon
gobobbogobbooobbooooobooon
ooboobo3gbooooboboboobooboon
obooboboooooooooooooooboon 20
ooboobooobooobo oboooboooobooon
gobobbogobbooobbooooobooon
gobobbooobbooobobooooobooon
googoogo

gobobbooobobooobboooooboooon
gobbbooobbooobbooooobooon
oooobooobobooobboooboboooooo
gobbbooobbooobbooooobooon
gobobobooobbooobobooooobooon
gobbbooobbooobbooooobooon
gobobobooobbooobobooooobooon
obooboboooooooooooooog 20000
goboooooboooooooo
googgoogoogoogood

goboooooobooooobOO0b0bOgn
gobbbooobbooobbooooobooon
gobobobooobbooobobooooobooon
oOoooOoooooooOooooooovonoooo
obobooboobooooooooooooobpbOOon
oOooooooooooOo7eongoooooogoo
ooooooO 7e0000O0OOb0ObOObOObOObOon
gobgobooboobg bOOobDbooboooo
gobobobooobbooobobooooobooon

100

o]
o

BBEEESEO]
& 8

N
o

o

Oooo oooooooobooooo

gobbooobobooobobooooboooooo
gobboooboboooobobooooboboooooo
00 "0000000000000000000000
gooooboobobooobooooobog
OO0OvonoOoOooooooooooooooog
gobbooooboboooobobooooboboooooo
gobbooobobooobobooooboooooo
gobbooooboboooobobooooboboooooo
gobbooobobooobobooooboooooo
gobbooooboboooobobooooboboooooo
D000000000000000000000 "0
oooooboobobooobooobobooboboooo
gobbooobobooobobooooboboooooo
OO0 7306000000000 7120150000000
gobbooobobooobobooooboboooooo
gobboooboboooobobooooboboooooo
gobbooobobooobobooooboboooooo
gobboooboboooobobooooboboooooo
gobbooobobooobobooooboboooooo
gobboooboboooobobooooboboooooo
googooboboooobobooobooboooo

doobobobOobooOooooooooooao
gboooboboboooboooboooboguso
000000, 00000000000O00OQP™o®
0000000000 000ono0ooooooo
oboooooooob R OO0O0000O0 T, 00000
oOoooOooooooodrmeonno e dooooo
obooboooooooooboobooooboobon B
Ur, 00000000000 00O000bO00b00oo
oboooooooooooo

P =a*ry" 050

obbUdeae,n00b0O00O0bO0OO0DOODOOOOO
gobbooobobooobobooooboooooo
gobboooboboooobobooooboboooooo



> R [kg/m?/s] Aduly8 = uly11
e e e e
o Lo b
103”’1iﬁﬁddbi§?gﬁf;/’fﬁi”’T”’T”F
e
| B | (B | | |
| B | [ | 095\
ol ﬁf/ 000051, |
T T \- [ I T |
***** \*‘V‘Y’*\*y -*****ﬂ*\fffff***f**\’
***** -+t+-I-H-"———————4—I————t - = =+ = =9
| B | [ | | |
| B | [ | | |
10.5 | B | [ | | |
102 101 10° 10t
l'b[N/mz]
Oad780 7/11
102 R [kg/m?/s] aQuly 15 = duly 17
it g o afufuge 4 74
fffff *;0_0546@%/““
| [ | | | [
| [ | [
Wl
TTT 9 o R
Do | b | L
I R
***** -+t I-Fr-——4-- -4+t ft]-—-—-—F—-—-—FrI—t
***** -+t+-1-F-" -4+ +t-——F—-——=—FI-t
| B | | [ | [
| B | | [ | [
10_5 | B | | [ | [
102 101 100 10t
T [N/m?]

ObO 7150 7/17
000 oooooooopO000000r,000

0000000000000000000000000
000000000000000D0000000000
00000 7011 0000000000000000
ooooooog
000000000000000500000a,700
000000000000D00000aO0nO0O0OO
00000000000000000000000000
000000050 00000000000000a=50
x 10°09.2x 10%gn?sdn=0780 16400000000
00000000000000000000005000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000 000000000000

gobobboooboboboobbooobobooooboo

gobooboosmobdae,nddbboobooon
goboobooobooooooboooboboog

oooo

gobbooobboooboboooobboooon
gobobbogobbooobbooooobooon

gobbooooboboooobobooooboboooooo
gobbooobobooobobooooboooooo
gboogoboboogoboboooo
gobbooobobooobobooooboooooo
gobbooobobooobobooooboooooo
gooooboobooobooobooboobooo
gobboooboboooobobooooboboooooo
gobboooboboooobobooooboboooooo
gobboooboboooobobooooboboooooo
gobbooobobooobobooooboooooo
gooobooobooooboobooooon
gobbooobobooobobooooboooooo
gobbooobobooobobooooboooooo
gobboooboboooobobooooboboooooo
gobboooboboooobobooooboboooooo
gobboooboboooobobooooboboooooo
ooooobooog

gooooboooobbooobboooobooooobo
gobbooobobooobobooooboooooo
gobbooobobooobobooooboooooo
ooBMODOOO1s/AM4e8 0D oooooooo
gobbooooboboooobobooooboboooooo
ooooooobooobobobooboboobooo

aoooo

1) 0000D0000oo0oooooooooooooooon
pp.1-26601 19891

2 0000000000000 D00o0ooooooDoog
0 0 0 pp.1-2140 199000

3 000000000 000oooooooooooooog
0000MDO00000 pp.109-1160] 198901

4) 00000000000D0000oooooooooooon
000000DO00ooooooooooz0030000om

5) Rouse, H.. Modern conception of the mechanics of
turbulence, Trans. ASCE, Vol.102, pp.463-543, 1937.

6) 00000000000 000Opp.130-1410 19850

7 0000000000000 1100000 0 Upp.87-9201199907

8 1000000000 OUODDOooOoUoooooooog
0000000M 0000000 Dvol.3300hp.313-318(1198901

9 0000000000000 00o0oo0Doooooon
00000000 NoA434/0 -1600 pp.47-550 199101

10000000000000000000000000000O
0oo0oooDOoooooooooooooooooooo
0000000000 Vol.48020040 00O O]

MOoo00ooooooooooooooooaesooooon
00000000000 00D00000000O Vol.480 2004
o000

12) Lavdle, JW.,, Mafjed, H.O. and Baker, ET.: Anin Stu erodon rate
for afine-graned marine sediment, J. Geophys Res, Vol.89, No.C4,
pp.6543-6552, 1984.

02003.9.30000



