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Present Progress and Qutlook for Sustainable Self-independent Community of Tomorrow

Jun Matsushita®

* Environmental Systems Division, Shibaura Institute of Technology, 307 Fukasaku, Saitama-shi, 330-0003 Japan

Japan had introduced and highly developed infra-structure systems for water and energy supply, flood control and waste

disposal in accordance with rapid urbanization during recent post-WW Il periods. In consideration of the urgent necessity

to reduce environmental loads due to mass production-consumption-disposal one-way type systems, subsidiary measures

has been introduced by the national government for the promotion of sustainable self~independent community (SSC) plan.

Herein, this paper discusses on the availability of public-private-partnership due to the combination of two factors: one

is an external motivating factor consisting of subsidiary measures and the other is an internal motivating factor based on

local communal activities. In particular, this is true on the early transitional stage where SSC plan seems to be

economically rather unfeasible with any subsidies and therefore local people’s willingness to implement the plan is

needed.

In this paper, the present progress of the SSC plan is introduced and its outlook is discussed in line with analysis of

several leading projects.

Key Words: Sustainable Self-independent Community (SSC), Infra-structure, On-site Type Eco-Infrastructure,

External Motivating Factor, Internal Motivating Factor, Public-Private Partnership
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Fig.4

Landscape of pond where aquatic plants

dominant. Aquatic plants achieved high

transparency.
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Abstract

Five spawning grounds of ayu were distributed within 9.7 and 14.1 km from the river mouth of the

Shimanto River in 1999.

above in comparison with the lower ends in 1974 and 1983.

1999 was due to the decline of the riverbed.

The lower end of the spawning area in 1999 had shifted approximately 1.7 km

The shift of the lower end of spawning area in

Compared to other rivers in Japan, the spawning area of the

Shimanto River was narrow and concentrated in the lower reaches of the river, despite the low gradient of
riverbed. Before the 1980s, spawning of ayu in the river was observed during the period from carly

October to late December with a peak in late October.

After early 1990s, however, spawning period tended

to be delayed, and the lively spawning was observed in early or mid-November.

Key words: ayu, Shimanto River, spawning ground, spawning scason

1. FLs®IZ

mEENEE O T = Plecoglossus altivelis altivelis, 3>
W BUEPET X, EET)I O P Fu A huicad L,
FAMEAR L CRET S, iz s LlBsiEEY,
FHERBFZERO DI TiRBE~DET M54 5,
PESREHI ot oI Sh, BEIZELR(fTT ohik
BRI 2 ARREECHE L, FRITIMICH S~ &5 T3
D,

A4 Cik 197248, 1974 £ V36 L U0 1983 E V| 7
2 OMERHREITHRL TV AN, Thi#giaksh
BRI R b= by, —F, BHF L DOMERLMNEE S
~OREmY WA LD &, SFE, BTk T
WD TR OZA LA L <, RO ET #1445
BObND, ZOL)REITT2OERIZERL S 2
TW5 LHERIND D, TOEBIZTHTH S,

AHAE T, WH-HINZEBET HITE (1999 4F) o7 =
DEEFREFOALE-CHE, EIRMIZ W THL M5 L
EHIT, EBICEFRSOREMLERIZONTD, BE
OERE LA St R,

2. A&

1999 4= 10 Blzi¥EHFICHE R lEx=Tv, WA+
JINzHWTiE 10 FREORICT 2 OMERARE S

TR AR Lz, ToRE, Was»s Skm (PRHFR
Wethde) A5 145 km (PRTIER) oMo THigkizE
BREAER E NS 2 L0y AnoTm, 1999 4 11 A 14-15
AR, ZoMOETORELEEL, ENBOFELAR
MERTs Lok, EIMGOME B FIZEEL
7=, E£7-, HEFWERE (Bushnell #81) Z B CPEGRE:
OFER - IREERR L, 35T, ENIBOBEL 1 E
PREHZ D & 10-50 [B#R Y 3 Uidlzs Ui @5 % ik
BNz 4 BEfY (Table 1) (248152 & & viz, BIRIBOHE
HlZOWTHEZE LA,

F 72, 1980 AEAA B 1990 FERIZ AT CoM )z
AT LOPEINRE (PESRDHAAREN, REINAE) (Z-oun T,
IO )1 v i 3 b RIREL A B (PEUREEETRER) Mo &
B HEA1T-o 72,

3. =R

3.1 EIRFEOME

BEOME (197442 1983 4FEY) B THREH
T=PENRHES 35 L U0 1999 R IZRERE L 7= PEBRE O LA % Fig. 1
125 Lz, 1999 SECrEpEIR (2 2 CIIpEIRER A pEE &
- T s Lt s ToMEERETH) Ao
EFf 97141 kmiZA 6h, ZOMTERGTONG#9.7

A ARPEEGN AT T780-0812  #h A EERET 0-30
T AR ACET PR e T 787-0050  dn AL PR EN] 2
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Fig. 1 Location of the spawning grounds of ayu in the Shimanto River in 1974 (open

triangles), 1983 (open circles) and 1999 (closed circles).

Data of the spawning grounds

in 1974 and 1983 are based on Okamura and Tameka® and Agemori and Takahashi ¥,

respectively.

km) , /p& (A 101 km) , Kl (8 11.3km) , Pt ([
12.7 km) , ¥eH (A 14.1 km) @ 5 # ATIZPERRE A3 TERR
Thiz, 1974 HE L 1983 FEIZRHER SN TWARE (o
A5 8.0 km L) TIEEIIIRATEied o7z, Fiz,
1974 FEIZREGR AL T o/ NS 2 & KR 0 PEBRYS ([ 101
735 10.5 km FHE >Y) 1%, 1983 £ 48D & CIZEIRSE
LRAEFOLONREE LTV, FD—JT 1999 4E|Z
%1974 FE & 1983 FEIZIEMERE S Tvied o 7= B R s

(MTAA5 9.7km) IZH-ICPEIRE AR S -,

1999 FEIZREER S - 5 SOREISEO 5 b, MmN kKE
WO N PESRS & KWPEINS Tdh o7 (Table 1), Z
DD HRKMEREIZ, mAUT/EEREOESEBED
1,250 m’ T o7z, FEFIIOBETIEFITEL, BIE
BRI B LY v EHEESNE, TOMOMEIREO
mRIX IS, EHRINOEELE»P-T2,

THENOEIRSIZ B TEN IR S = HAr,
EMABED M Uz MoifhE (km|, ¥, BR)
=2, WMoMoaim ChE, Kl i2dh v (Fig 2) |, #
DORETHL ALY L FGEPKIBIZE LD R s h A5 iz
- AHmiIchoT-,

3.2 EEER

PESRSEE A6 OB E R MAEE H 12, 1980 FE{{
b 1990 FERIZTHNTTOMF )Nz IS D 7 =D pELR
MOMHEB AT HEUTOL SIS,

1980 E(CIEPEIR O MLEIEL 10 A L - )¢, BEIE 10
ATFaTihoiz, 7=, PEIIOMKT R b asim o i
LD AR THha N, flish ko7 bOid

Table 1 Spawning area and egg density, and ratio of
eyed eggs in the spawning grounds of ayu in the Shimanto
River in mid-November 1999

Spawning 2 Egg Ratio of
Area (m”) 3

ground density* eyed eggs
Gudo 50 + <10%
Kobatake 3,100 R <10%
Ooura 1,250 et <30%
Heimoto 20 i <59%,
Sata 30 e <5%

* ++++ a great many, +++: many, ++: few,+: very few

12 A FHEETIEERTS L5 TH5H,1990 L)
I B & REEDREINMIC 5 o 7278, 1993 4ELL %X PEDR
BEA 10 A ha), B 11 B L faicRbhsz
ERE L, FRUGTLY S 12 BBERLED - X
I ThB,

4. EE

4.1 EBOLE L #hTz

1974 Eds L T8 1983 SFE4BE, UG+ D 7 = D PEGRIL
DT A5 8.0 km (FIEO PRHTHARIZH 7=
A3, 1999 FE TP AT TR ERE XM & 3%, Th
Sl 1.7 km B BE (025 9.7km) (28 T
7= (Fig. 1), 1999 (3517 HPEINE D Lt~ i,
STEORFRIETIZL D 1974 4EH BV iE 1983 422 FL
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Fig. 2 Distributions of ayu egg in the spawning
grounds in the Shimanto River in mid-November
1999. Black-painting areas and arrows indicate the
spawning areas and directions of flow, respectively.
Locations of the spawning grounds were shown in
Figure 1.
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FTHOEIZBWTHAAE (101 km {135 12 Eh T
Wiz, LanL, 1999 B2 Tk 3.1 Tik~7=i@ v &g
B ANB LY L EOEFOKH (11.3km) TEULEHE
EENTz, Tz, 2001 FEERMIZE LT S BRI
[HLIZH#ER L TUvs 2 & 2 e
SEHE T EEIS L2 Lt BT Lo d 5 LifE
aha,

T OPESIEE, WO BN OGRESEO L HiC
[N & He AT TR Ae gt AN ELAL A B A s h T A
MAH S Z EAMBN TS MO Wi % PERR
Hrh, FMA 5D U2 o ek E-<ech i o o 4y
FICER SN Tl (Fig. 2) |, #lohcHEL LY G

Tk (Eth, REHR),

Distance from river mouth (km)
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Fig. 3 Distributions of the spawning area of ayu in rivers.
The numbers given in parentheses are the grades of riverbed
between river mouth and height of 50 m above sea level.
The spawning areas, except for the Shimanto River, are
based on Ito et al. *?, Ishida®, Wada ** and Tago *

WK IRICE L R 5N S icEh T 2 Emicdh -7z,
VEEE, el dEE SR 7T 2 OEIRTTN D TSl O
DOIENHIRL L, PEIRICE LA o7z Z E&FEMLT
WA, EFE @EO M ORRENTE - TV D /NRIEIRS)
TIE, 1974 48 P38 U8 1983 4 NCIE0E 200-300 m o7&
PR, AREE A RN N E G AET S Z & Cliihu A
MEZE L L OV FRARA Z LI TE D, ZhiZ
L 1999 4ECHE, #IEL TWopd Al L, #obEiE
50-80 m FREIZHES Ao & & hiT, A= RIC HKERH
HWOEEARAFETIEAAL 2>z (Fig. 2), 2D XD
R OEIZOWT, B SILTEORERERS O
WIETFEORBLHFEML VAR, FOREBEEFRITEM
TiE W, LasL, WIsER TN OB SN RS &
AEMIZH B Z LIEEL OfEFEAHY T BiEsichT
STHEHI Ve REERALENS,

FHE MNE, 7TOREIREIE, SQEOFI T 0
< OFFFWERRIC, AR onrsihizk 25
ICIRFEPCIBR SN A Z E AfER Lo, WA o EL
BORAEMOF & T 5 &, W R < OB EEE
IR ENRTWS Z &G (Fig. 3) , 2AEMIOF A
FIZEYTAPOLIICARZS, LrL, MAEHIOEE
9 50m £ TOMESE (m/km) 1 0.96 & HERIEE <,
Fig. 3 R L7=fllosCix, MA-+1X Y & PEIRFEE
AIRVIREN D 0.9 1258, KENSLZEND 15 LD §
BARTHH, ZokricmaHIEZBamichs
IZh i B3, FERRE AN M < DV FEFHIZ AL &
N5 & D iR, BESRE N O A S EER ST
5L LIsF A EE CIC T T 5 O 2334 5 7=
W, Pk ASIC X ViFaREELSTV» Y, mE
+HINOFT 2 EEO LD 2EEE, (FROAEZFERICIT
HFRIREHEELEE LS,

4.2 EREOEL

1972 FIZMAHNTT = OEIRICET HRELET-
TV ED WL, PEBIHNIZ 10 A EAAs 12 A BT, B



iz 10 A Fw56 11 AEEichsr LTS, =7,
1974 EIZHE % AT o 7= WA - A% 2%, EIRORLEIX 10
He - FaI<, BEiixi10 AFaE 11 AL - o2 E
hHERELTWD, oidy, MEEVARICLS &
1980 4E{CIZPESRBASAS 10 A k- by, BE#IZ 10 A TA)
Th-or=, 7=, 1987 Fn5 1992 F121E 10 A k- §4)
IZIFEOFRT PEIROH 2 %) K52 LR
WENhTEY, oL 10 A FTass 11 Ahaich
B9, ZooZ Lab b 1980 ERA D 1992 EEITH
I, FRLUATICHe Sh TV D ERR & K& 225k
JEirwWwkE15,
mﬁ,@émbmiéalwsﬁu%ﬁwwﬁ%ﬁu
cHPEIZAEBNRA X DIZRY, FRUATEHELT

-2@M@nﬁwt;9fb 5. 1996 4EIZVC, 17
DT % 4 L7z Takahashi et. al.'” %, 10 A TRz -
TIFROR TR E -T2 L2 RELTED, Z0Z E
LITEPEIROMMEBN TS Z & 288 g s85h, &6
12, PEOREEMA 29T - 721999 4E 11 A halz s T, PESR
BHIER T o7 2RI RBIRR Do i
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A Simple Application of a Velocity Sensor based on the Doppler Effect of Ultrasonic Sound
Waves for Measurement 03 Discharge from Small-scale River
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2) cost spent on equipment and the settlement is low,
3) frequent and automatic measurement is available.

Abstract 4——| # A AXHE—AF 1B o |

A hydrometry of small-scale river using a velocity sensor based on the Doppler effect of ultrasonic sound waves was
discussed. Cross-sectionally averaged stream velocity was estimated from velocity measured by the sensor. Then,
discharge data including storm runoff were obtained safely and accurately, by the way of multiplying the cross-sectionally
averaged stream velocity by cross-sectional area of flow estimated from water level.

In addition, the hydrometry using the sensor was revealed to have advantages as follows:
1) settlement of the sensor in a river is authorized easily,

From above results, the hydrometry using the sensor is concluded to be worth utilizing for a long-term monitoring
system to evaluate discharge and pollution load from small-scale river located on agricultural watershed in hilly and

10mm

mountainous region.
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Key words : ultrasonic sound wave, the Doppler effect, agricultural watershed, stream velocity, storm runoff
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