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Abstract

Environmental problems have been discussed recently in the Japan Society of Erosion Control Engineering
(SABO), corresponding with increasing criticism of concrete structures by the general public. Most of the
present discussions and SABO works, however, focus on static scenery rather than ecological dynamics. The
ideas presented in this paper are oriented to processes which enable ecosystems to maintain connections
among a number of biotic and abiotic factors. I propose that SABO is defined as a science which develops
the theories and techniques to prevent the erosion disasters without interrupting the diverse processes in
natural ecosystems. Maintaining diverse processes is a key issue to ensure productive and species-rich
ecosystems. Many papers are reviewed in terms of interactions between geomorphic and biological processes,
and summarized in a spatiotemporal framework.

1.	 a exo)cz

013T-k-31-ci:013c,:rMit-4--674-
Ei*itifr#14-60 4 -c
-

•

	5 V: is -r 8 tz (iMT--k, 1990; \Wa±ift, 1991;
H2ptIF .4-4-a-„ 1991). V174: it, Fri'Ao-A- b1 ,1- ofto
r.iimi.,-6<writ.-c16. , g1,4M1130)VitETOIE4-.cU
Fi	 WZI*L- fit6,3Ati-Ml-i-bqr1 -ctz	 tt -Ct, 1 6 (tz

ifltOMPORN • ltOia, 1988). fi Lb, M1-Gbig
LouVA.	 )tzt4-4{ff5tt- 9, hfiqt(V-co

VT,F,A0)	 OtsiP-C., e n1Z;	 ,11‘10)1PiD75,
6 ts< ts-D -C 1, 1 Z075 .1 111tk -Ls ZL,, LzoU, filth 6

Lot	 ITMI-	 —5'1)1 btb-C%-Ptcz
<, A'4441-1•5t6	 ONCDfiff5n-itilf41-6*fil,t,0

75 1 1., Ig LA, orp9Ett41133-1713BIVAN-MJA4,:lX1,-Z"
#5 9, 3)-1E -C41 tce181: p`,31 ti"i-,:**0):VWCOAFliiff

OM: 16	 tt 6 ck -5 r- 7:C ") t.:14Miz
it, 1960 1-t&*ZP 6 1970*ft Nit
Autz3xtoiorrIEL, :Ali,:	 0E1ft

oCIAbi' if 6 tt,	 tt&AIAktiAgg iz it, IiAb16
ti,644MYix	 EI*41MRE0Szita

61)-c i,tz-f_tRz7I ,	 o-AlAffoatftr_ nt), AZIE-cit
30

tcceftrZ 0013Z4z-M1-	&Pia) AI 9 it	 10*r.

-4LNi64-141129,344P-414

, fftaNAJAMIRAL < 6 ,\C-N5 -V'Att -Mtl.,-"C 8 tz
L. iMit, lYZYg 4:a1M5M-I-Atz: t 7.1c .3 OM

VotC16•*frhiklfR-M -D	 ig±rotog

VOL	 ii„6.t r- tx-DkONIA*0),:	 "Ck6.
(11/IfilitO	 tt,ZtwnT- tIttwv-,- <
6 i:*6).t	 iztilAl • Xitifffi4o*W, V1:43 6 Fl*

XWMihof-fAitt <, -oDS*-citfRA t
) ,,Esgtt arr. < 226 6 #1.-Cto 6. oir,:11-4-zlittijo

61;:11tV10i0	 IN±g 	bI-Neti)
. k"-s 1, 1 1±MiPilV)IY.V34,:M- .D "C. 8 trip

Ng -3	 Eltfg-XXkLft.N0)4,< it, PJ,I4i:X
6 0')It oDlitRM—Afti -,: ff (VIM • '144,

1989).
PrOZO)L 2 9, 4tt&offl -la• NICW,	 t	 ts

Jc*W. it, ificntiwommizw,,Asti	 ft, ER1 L/C
13 6 f,	 titthA	 ±WKW4,:#47

-C. 8 tz„	 L tztg/14±Se)XWoft*Ift it, AM
< 6	 1)Y5 "CA < , itbAXW51.Etit U

toLttX4Ili	 Et,Its. 1, 1 0 I t/rsib,*1..<ittti,:f4.--)
<	 <,

!MN/RIM:n -1- Z at-11 lt 3 L., tzithiAit.KYP	 < ISO <
±oxwayttw	 At,,Ellt4f)

7°,	 0 i,:irtiE*0)HtQX-\ 0S-M04
9 bi lX	 blIttilblitu it 6 tt.6	 -c

-

•

	3 0
-3 utzaMAIliffgX vs. WARN n-A- m--4- 6

it, frid30)/RJA t1-R < 1-6 t,±1,-CZ 9 ,	 t

— 29 —



*OM Vol. 45 No. 3 (182) September 1992

-DtsbI6t,c1,10

L, -Ci5111116Z 9 VIc-D-C8tzoNIS-CZ 9,::t1.4:
teC-5M1WM0ittc:ki9i:t_M,b-Ck-DkLZ-5.
i3M11.94-)h -Ci,)6	 o-)A-cZ 9 ,
tso)b , L -51141t,	 t, --D tsbI 6 Ho*, 1991)0 OW4-"bi*
t, Itt%	 L/CitiE-51t

t1,675Q*-5b 1 r.9ip t1.--Ct, I L LE.-5	 1990).
*,14. 0-)Einct, wAvik-1.---eozmi-vm	 tztt--4-

li-fioDiiilf5"L,	 6 izint 0011hiSt,-: lint 6 rmizA
tall-r6LLtiz, 1:111 -Cl7btb -c 1, 1 6*P1	 Bli

	

6Vta-A-Z-V7T-1- 6	 6.
[1_1'.c • OWOILts Ei.MbIn*L 1,-C 8 k t4 ti,
failllUb, 9 -Cit	 vlb3, A*0)013hLiA0MorA <
*522/R000MMA75 1 61111btvc 1.16	 Zn 6, 21q-Ins-c
t/14:i111111.3	 tr	 — i (ripaian

zone) 4z-34,1.Z -C121-4- 1-- Y,6	 X4:1-60

2. 1rp9	 C7 Al 3 3 k "C	 Oil

2.1 /101114111 emir...moat.*
id*, Mt .4,r&I.,/:_i_Plihi*bi'A-t-"CsVtItt-cli

.-0)*<aM111LII,L,LL,kM4S10$02*Z60
013,24,1-(txti6.,./9-1-mmt/or,11.4.1-6aA
izzttt--4-6t.:6b75, MWLIEL	 t.) ANIMA L

v ' t'k k	 bt,	 0)113-g Pfilt.- -C 1., 1 6 ."5

--0)2* --C11, la 3 4-, 444t1z3d1,1N-94-blIA

.-/Iligslbig*t1.,-ct,6 LEbtt,6.
*4,-::,:ti,t,!0"-C,IA).00)1-!6 	 b,c,

-C1, 1 6 wrgim	 teinatc-c oyez 6 -5	 MOUth/R
b:75 , 6-D < 641,6 nMX/4/0IYUWWCZ	 ,

1- ttlf .f-0)-V.V.1V)I ts < L	 ZI-E*40.104	 r:

ts 60

4ilLtft*tr4t1	 PMfgXr
ggiW 	 --Y4tto)	 <	 OtOnn	 -C1,16

k o	 L .-N/ 9 nmtt—wAaizteotl.
60:NZ -CZ 9 ,	 6	 6 Ea,
klffi'Mbs1R .5ith*Vgh tsEttto., 1 1:41_,0 -f-0)kbb,

5'.AtNIStfiti9t1.:g41:tec 0,

tfgts tAftti, ArE10
6m, t) ,	 6. tzt,-14n*Mtoo) tI,	 k4M%[119(111M

to -5 Llif*0-A.r<IL, tAtor)* t	 fl*AiSzeli
L,	 nf'AMt#-Aft	 -C	 A-t- 6	 ,

-rxrimotilb	 faiLitt
EY)6Lftr--,1,1teN56:L -Csk6,;	 R60)

9otsipr_mw-ci,kmmio4,<4	 nimtsrez4,
n3}binme.ya . twg iaolt-4-- E>	 Arellofia-ck
tt, Htgli*E-0)	 0-CZt1.T.Z 1., -f-0)031.*t.-/-

64.Acznuzawt-roct-5-r_eu6hk.
*tm4,1wmmomwitt-4--x4-6atsoo

mAcz:.-,-cL,ziAtfirrnmoAseA,L-ti,
"C`it16 .t	 1:XJAil.:12-,b1 6	 t..4" I tocNWRIi*O-Dts
ii)O-Al-C-Itl.--C16

0p *11 rartmo)ii.-CAM -4- 6	 ME -c Z 6. tz
V3', v.vii1/3	 f*L	 t:VIA L

WC 8 6	 FT- #0A -A. • 1;•1 b64<b1.4:.:3k 6 ZEN

	

1,--PS - kii,1X,	 f*L

./AtX -1- 0[A -Ck 9	 (Keller and Swanson,	 1979), ffi,

	

9.5T;N(t 6	 (Sedell et al.,
1990)0 VN74:1-tOt1,6/5'—:/0)liit#4-C. It ts < ,
AZAzo) 7°0 t	 Cift44-r 6 tzd)04inErAtL:00L
6. 013hb ilAtA1t9ffiL LT°iC	 eLTKDin ts <Z6 ts.

6 tsu l A	 611/11 fs 7° 12 t
A (Wen-CY) 0 , &V. rtig tz itS*03ftM:-DtsciiI6
atbil„ 6.

VIM:,	 L.': 0-)7°o	 0141-4 L	 NRE . 51h-11- 6

b61)	 <,	 Z6F1411blt,Ifoc<[1X0<ifq

ALn37.1- 60 t L ktf'fil1111.4.§A L L	 #0')f
Ott L, Phk1A1i,A75“,,,7-). t,-A,Ktaiig L L ZORN**
Of6.- 11k1t 7,`J.: E---C'k L.iTE 'd,	 *AO	 • 1- 7 tS

i-)13h L
L -COMMitV111EltII, 	 -) 1.4:7°o t	 'NC

2.2 WARM ts it 6 4***Ifign
=64.#04mErcil

<	 n	 tb-C	 tz. ±.Obtffl 4:14141- 6 fAttiErgo*
< Wit P±IAITOME -CZ h, RA-CUR4t: .k bbl
i±.Y.P4fRVIAtiEffi'k ' 6 tt 6. A*01 -5 tzmitrambl

	

a-'06/1 TbiA	 6 r-,11.-C,
-c	 6INEAVC-14-4-- 	 iiIFPLI) I 	 bV,i;:fa-bil,

t: ts	 -c 1, 1 6.-c. orME II,	 ,-:11.61529Eri0)
bliat L±MM0)111,,,V)Atzt,E,V,biNb,t1,, id*

oMMIIIMM:nt14-6(1WE-WWW-Ja—,-C1,1,-so:L
-Cs k 6.	 Of±041#VL v 1 -5 *-11tC11
-C141.111- 6	 L tz ±.frATUMMI5i* cttlg LVA 6
tt i-st‘ )L 1.0 -5 eTTb i-CtztAfs, Of*u,,„ gio) t
IAN-10 641,6	 -Dtsffi'6. I tz,	 IR/111o)

Oettfg_E&:OZA -r 6 frJ1 10469 ,t -5	 ±.010TV1	 bi,
Z614tIFSI MilkP-q-61-itur:{016,	 ,C	 AVAL

L-C1-.1J-LY)6460A$-"CZ60

M117,, ftPtihr:ck 6 WV-ARM L

00141- 11,4 , r±.1ffibiVt L,	 tr)	 zp	 ,11. - A#7,37,-,:

-fi46L, I	 -C 1. 1 Z ,-5j1=-A„:._1-b1171j-

6	 J (i1 'f, 1955) a, =6.-mt:Flifilve	 6. A
WIVW•ibliE30-6±044N:WWZY-,:k6,-IL

—30— 30 —



444: WAttlfflizni- 6 Mor51'

ill b t Wx obs*,
6o 1, t,-.75I -D -r,

liVtfl4i:ilfitz ts±re) (A*) IMML
ts 	 b*--Ck 9, li-tfttiEWFW-f-i-Lni*P13

AtIMOt.,e,M tk	 6t0c6 if, tla	 • FT

#0.) 	 itSW -CZ 60 ME

A t.,: m7K0)*< ti, VfttfiiitM,	 / I - • ig-NOARRts
< 0)151M-. ty-Db, 	-C*. 	60 reM4,:1-3116	 'Cs

obVAortatv l XWO) sl	 71RAb,	 oprifrt

b; iiL k E. -CZ 9, lAttnamlar1 - 6	 tbiz UNA®
ltiA.004z t0c6.	 1,1i*ab 6	 6a*,;:n

1- 6 151P, it,	 •,- -- it, o)±04TRIMIErCe it ts
< , OZ.31t. 61g* 6 V:illEA	 e'COWWil-ficr	 9,
A4LffligiRik*L0)--)fcciii9-CZZ.
2.3 III±O)M# etltiltME-XIVPiatAtf.Sw

.±i)XWb,6ArtiLf4g615MT-Lt
giMitiVi • ±Vrt.X0-)tthPROMISzit,

41,1 d) 6 4, MLE-1- 6 MIg izi*bi'ittos) 6 46.
Arg, z".. -5 1, t,:t3LiVP 6 i*bi'l-1- ^i) 6 4, 191Eifl Ill •
MY2,0*?11. t.st,l i7111it,	 itig
6 t.slo.	 C:5 l.t.:kLAIIITIt..c.-roDe,
64k

	

	 9, le111M111-1- 6 Fl*OrridMilf9ttit,
e-5 . 111.±.0)t

n*L- 6Allz a)* <	 efixuf6,-Rt

giaizftit/Cts 61/ , limfgstL	 6t, 6#'1.6111
rnItZ, 9 , id -"CitA4)(X	 tit*
Vit4-4-64n1A,Sz0D-DL1,-CL6k61-3i,:i-s-DT
1.06(tn4t.):0)Akfi-D -C-1, 1 6 -444, 1990

b). Mg, *Biz	 Fin	 LtziM
T4tV*E1. t0clo. MikAribI, IL 1, -C lWaNar011011

itftfil,:r-CZ 6.
MR,	 6Nli:

`W/Ji*itilV,i131StL	 ti)6	 t 9
voctsnaA 1-3:_ ts5	 t0c 6. 1, t.z bs' .-D	 ,

*ffliiimonzelE1*±A-c-c 8 Zbl Litelkd, ElYro)

111.±.043Wcs,	 WARE	 AIL̀..-4- 6	 418 i)61)

--cf#1,1, 1 L15,k gZk fcct( 1 0	 tzViloriffiEfilt7,* .E-
itiCD±AfUTIMEtz	 Tic8 < LWt-	 6
IM 6 ip-CZ	 .t	 .±tfiffifitML
RIA-cL 6 k 6 ,2,NiAt 6. wErh9btvrv,6mtArms

t.: YAZ:	 7 Fnn izts
< t. tiT rink -C	 , it*tibVXT,T314z
k 6 t..! 41-Cts < , 604	 *04	 6 WSz

L -z-g-EMI- 6 g•NiAb 6.	 mis • tt1-
Xofiln	 11AR	 C	 6 716R,h-C41

T-H-}1s , 610AWIFL 1.-C 03-}/fi, .±.0bIEAL

fsbt ,	 6 r,:f6W4,ZNiittfitll'\O-Dfccb;/)
"CM41,-C1, 1 iP tsitttif ts 6/X1,1.

0)&a 75N 6 f.),	 6**-NorA-kh- it
A<Pfdt-c86.,:o4k.tttiM**1,:biMasth

A*Tr451111M -Cabilti, --C- 1‘ 1 6 River Continuum
Concept (Vannote et al., 1980) 	 tz:	 6
6 L hgb46. M751**0#11* -CoNAJI/g Y)

O fs 6 if, ±-01 0)NP,03.7-i- ts 6-r,	 1101A1*.
t41- 6 ViA75 1 6 0)**-W09t. k7ib s' ,244: ts 6.

3 . TeMbqtat 	1-	 37J11±1S*0)-) ts

timormatkc -5 0. T,	 virls-cidia.
1, 1 * (system)	 1,2- 0-AtOtit	 ill(111E0D-D forbi' 9
.3Z4tiO1H)M6-CalfifirP6.

tt*Vih, Yp7111t IR,	 4+, fail I IA*, F11111)J

tMCOH-DiZtE5-}L, .E-#1,60)116A RI-1	 tzo
-Nb -V3MVI t.c121-"Cit	 6	 Mg t,: it	 0)1214,:ab,4-.0,1
ts1, 1 -D tsb1 9 it,	 3 t t tz <	 ft,6L‘1,164,,
AZ)I I bbt.z-SgilL	 6 Z-C4	 1_,0

aitAto)-D ts-751 	4z-Dw-CW41,-C1,163ZIOA;t
1-Cls
6. 0,13M3-17	 .ts it 6 th*ttb, li	 q	 VZ #3 it 6

Nilttlti,:ts it 6 Fr-4/11Mitiflo) t 4z, .fluggur.
mit6Tiffcztt:_ht-c•1•<R*1,-C1.)Ze, pm ) “Do

4„14	 < tsto.
ip 6	 675,i0ct -5 tz,	 z:	 -tsnM

tzttOVE,	 trogu a 8 b atyr
&144:1)1 6 ‘7-). -.D	 i-)15e2iziXtkr.1ML 6
kC1, 1 < /x611,	 0) Elo)t5izzt's-DLEOIL
C' Leta <, trAtf0(74,:/57-3-}ffizPV-A,t!_liFV.,

dz t̂ L, 47-*ti) 6 47C1, 1 61g4013L it, c.-..03.-Dtsbl
9 Ofi-	 ailigil4,-:$3g_z1#lt-cz , nm•A
Alz ‘t -D-C*Z4,tzt.8*0)-D tsbI 9	 .X1115-E-1-6

LVtit-k 60 iilfitl,Ift-C,b 9,	 L.:75,6
Z11195,	 ,-D 4)-tz. 6.k 	<	 t, 1 EU
1, 17̀ 003t) t.o., 1 0	*Iffio)E10h0)--D4t^-1-fk0)NMA
1A7-t- 6	 4:	 0, RI -1b,6`0)

(Z-1-60

641,6Igtff- -7 Wilit#0-)WW--cs 6.
RI -1 75, 6	 861s t/1	 iz, FM* a±t/Aik*
JIINIVAIL . --D ts<• +-779- -CZ 0, t*Vih •
rani timix ea±taw*Irt, 	 <

Milfh1fitHLMTI-Dwr 1,1 6. Utz, 2KIF

*W4aVE7J0A**biTil lf#0)filA •	 -C
i;rWWi,60	 6 izitiF,=nizi-i.hti,	 7ar:K#0,4
1- iMi91.11111,/, Affi	 is C*457-V	 •/

- 31 -



* : Ogl • 41
Ztr-co

103i11-0:1:q.Azzli1•
PtIg0 tab , **bk.

: t4111t-U*
ivc

co5}1,-E43,61ritzlila
‘1110^ .

I	 *or,: I)
1•11

\	 4,4*

\

/	 4,92	 \	 67,

\* se ova 25,88 4,62
±uit

Mt

NORD

\ -I
8,75 47 '4,22.23,05.68
* 4336, v

"411"*®"

4•4443i

41,7t95 \425."

4	 2,
vtitiaigg ‘3

1, W V +5,1,4%

\	 /

42001E058

■—/

111110E

78.80,83

29,48

114W77/1' 	 29,57111,12,66.80

48.66,91

*	 I
\ WW1

OM-
‘:" *,,

\*

24, 6%69.72

18,85

47,85

18,43.85

6 -10,262732,59

Ali
1•11.01 \

'29.48.77 \

42.3,27,8182
\ AM . t12

\ MOM

\ - 

•
35,78 16,27,35 14.31,35,55

29,30,5

27

9,28

20

39.79

,28.33

•

011111111•411 

19,58, 0.78.78

•

17,55

*OM Vol. 45 No. 3 (182) September 1992

1E-1 013biOtSzL1-613iitLICIII.N*0)--tccbl
Fig. 1 Linkages among biotic and abiotic components in riparian zone
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