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Actual condition of formation and destruction of step-pool sequences in a mountain stream
of the small watershed
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DR, RIZDOWTKRET L 72, stepDEEE, BRIZBEAWEOHTRTORRE L VI FHDE L
THI %, Lz ->T, FEHREDERITTRIES tp, PEREDBEXITRFRAS v, BK
RIZEOBEKITTRFRARN teomanx VN EBLEKEBEE LD, tngld (3)R,  tematd (4) XD Egiazaroff
3. (Egiazaroff, 1965) » 6K B I N TE S, T/, tenidstepDBFIE, FRAEI S LS
B EMEEOWN TIR—EEE &5, ZI TR, TO—EM%E0.05&F 3,

oy =1’ [sgd,, (3)X
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cﬁmm-[m17/h{19%?ﬂjJ- Teem (4)X

ZZT, s: RATHE5bINEWEOKFHE, s=p/(p-1),
p,: WHEDEE, p: KOEE, g: BIMEE, u : EEEE
dm ; S‘Zy;]*\jf%? dmax : %k*‘jf%

WERELTZAThOBEKOY -7 HEEA G, L2 KEIIZ DWW TXA-HR KB & TA-b
HEWE, L3XBIZOWTIIA-cHEE IS T 2wtk (-9, K—10), ZDE, ~
=V S OEEFEARE M, HERENZ0.04 LTAEERD 2, 72, ZOHFICLEL
ZNZNOX B OMKAAIE20044 8 A 4 H £ 20064 7 A13HICHIE L 2 WE DO % Fv iz,
AR O PR EERARNE LA ERICHRY S Z L 3B L WA, 20069F 7 H1I3HOHREET FH
X Dstep A D MERA B O F R ZED 6em (F—10) TH-72DT, WThOXME, vwih
DEAKIZEBWT G FHRiEd, % 6emé Uz, BAKE,, & LT, 20045F10HBKIZONTIE,
BKETD2004%-8 A 4 HORE TH 6 h - EX B Dstep s BE D e KR E DOl %, 20064
7 AEAKIZDWTIE, ZOWKATOD20064 7 A13HIZHE 5 12 &K K D stepRBED i AR D
EEAE G ATz (F—6, £—8). MEDKIIZLT, t Toom Trema 0 & CBLEDOKHEE %
Kz, £—13, £—14122004E10 H BAKEED tup, Teomy Troma® & CBEDOKEE S, £—15
F—16122006%F 7 A AKRD Zh 6 D %R T,

INTFROBEKIZET S & tenDBFRL S, WThOBAKIZENTE ZOWHSL, Tk
FEHDNIZThEDKEVEELE T BB REZIEATEIRMNER O LR ENS, L
2L, Tend TomnDBERA 613, 2004410 H BEAKBFICL 2 X Tstep DB, BHSEI 5720
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12, LIKMBELUOLIKBTIRIZEAERI O AL -722 8, 72, 20068F 7 HEEAKIZX 5 T,
L1 X LUL2 XE TstepDBiEE, BHALEASNZDIZ, L3 KRB TidstepDiii#, K
NI EPTH 7T LEFHAT I ZLEH L, INHIZONTIER, SHROBIFEL L,

#—13 THXBEIZH T 5200410 H EAKEEOIRH N

- - Y- me0 HEi d, d o T Teom T pmax
(m®/s) (%) (cm) (cm)

THREXBOL1 X 0.61 7.5 6.0 30.0 0.147 0.05 0.105

THXEOL 2 XHE 0.61 8.3 6.0 30.0 0.157 0.05 0.105

THREBOL 3 X 0.61 9.0 6.0 33.0 0.169 0.05 0.110

£—14 THXREIZH 52004510 HBEKEEO K E

A A - o WR AE(1) HR(A) B (S) Wk (v) KB () 7 — FE(Fr)
(km®) (m®/s) (%) (m®) (m) (m/s) (m)

(HEBLIR)
THXHA-a 0.378 0.61(7 1) 7.5 0.32 214 192 0.194 1.39
THIXMA-D 0378 0.61(7 %) 8.3 0.31 222 195 0.187 1.44
THXMEA-c 0378 0.61(74F) 9.0 0.30 213 2.03 0.186 1.50

#—15 THKXMEIZH T 520065 7 HEKEO RS

% - Y— 2 HWEQ WE dy A oax Tam Teom Tamax
(m®/s) (%) (cm) (cm)
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x—16 THEMIZHT 520069 7 HEKKEOKE &

iR WEHIEE Y- one A (1) HE Q) B S) FE (v) KE(h) 70— FE(Fr)
(km?) (m®*/s) (%) (m® (m) (m/s) (m)

(FF B )
THIXBEA-a 0378 0.89(15%4) 7.5 042 234 216 0.242 1.41
THXEA-b 0378 0.89(15%) 8.3 0.41 246 218 0.230 1.45
THRXMA-c 0378 0.89(15%) 9.0 039 235 228 0230 1.52
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Summary

We conducted the field survey on step-pool sequences in a mountain stream in headwaters
of the Misawa River in the Chikuma River System to clarify relations between their formation
and destruction and flood events, and also tried to analyze those relations by hydraulics
approach. The results are as follows;

1. Some steps were destroyed and newly created in some reaches by floods with the recurrence
intervals of 7 years and 15 years in peak discharge. However, steps were not destroyed and
not created by a flood with the recurrence interval of two years.

2. Step-pool sequences in a wider valley floor, where lateral shifts of channels often occurred
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and sediment deposited easily, had a higher frequency in destruction.

3. Steps in gentle channel slopes were destructed easily as compared to steps in steep channel
slopes.

4.1n a reach where step-pool sequences were destroyed by a flood event, the number of steps
was almost same before and after the flood event because destroyed steps were compensated
by newly created steps.

5.1In a reach where step-pool sequences were destroyed by a flood event, the mean diameter of
gravels comprising steps and the mean diameter of maximum gravel in steps were almost
same before and after the flood event. However, in some cases the distribution of gravels
comprising steps was different before and after the flood event.

6. The mean diameter of gravels comprising steps and the mean diameter of maximum gravel
in steps in steep channel slopes were larger than in gentle channel slopes.

7. The universal tendency that the step length decreases as the channel gradient increases was
able to be found in research reaches. However, the tendency was not clear in the downstream
reach of the junction. Such unclearness about the tendency might be caused by the abrupt
increase in discharge due to joining streams.

8. The mean diameter of gravels comprising steps was several centimeters smaller than step
heights, and the mean diameter of maximum gravels in steps was 1.4 times as large as step
heights. This suggests that step heights might depend on the gravel size comprising steps.

9. The relation between the dimensionless shear stress (t.,,) and the dimensionless critical
shear stress for the mean diameter of bedload materials (t..,) suggests that the flows for
target floods had enough tractive force to transport mean size bedload materials. However,
it is difficult to explain the formation and the destruction of step-pool sequences using the
relation between the dimensionless shear stress ( T+, ) and the dimensionless critical shear
stress for the maximum diameter of bedload materials ( Ta ). This could be a topic for

future studies.
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