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The results of an attempted experiment to restorate the Yahagigawa River by addition of gravel [PART II]
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AR 95/5 | 95/6 | 95/7 | 95/8 | 95/10 | 95/11 | 95/12 | 96/1 | 96/2
FHATH A |st. 4 st 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5
EFE D
B 1 21 2|1 13 1/3 3|1 2|0 1l0 0/]0 1
KL 0O 0[O0 O0]0 O]O O|O OJO 1]0 1|0 1|0 1
B 5 4|1 11 1|1 110 12 4|4 4|8 7|4 6
KR 0O 0[O0 O0]0 O]O OO Of1 1|1 1|1 0|2 2
) 6 6|2 3|2 2|4 23 414 8|5 7]/9 8|6 10

FER 96/6 | 96/7 | 96/9 96/11 97/1 | 97/3
FATH S |st. 4 st 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5
B 1 0|1 3[3 3 0 2 1 00 0
KT #E 0 1]0 00 1 0 0 0 1]0 1
BEd 2 201 111 2 30 8 316 9
TaHEE 0 00 O0]1 0 0 0 0 00 0
5ea 0 0[O0 0[]0 0 0 0 1 00 0
aat 3 312 4|5 6 3 2 10 4|6 10

NORHIC BV T HEMEE 2 TR 2EHOMSITERTH 2, 6 HORETIEst. 4 T2.7
5, st.5 T4.IFIFEL T 5, BEMEMCES L T2 OIFEERET, BRRAMSD k-
THEDREICHETICHD 225, ¥ INIEEETREZOPRRIIAFHTH 5, B ik
BIIEREEL, WE & P RNTHIERE LD ML Twa, ALEEIIHB LY
LZeino 72 0 CHIFEERIERIC S, i OB EREN M EEEICHNS Lok o7z,
FA4HZESEOPHI, BEEMORERA L 7% - IR, S HIEE %2 kH 2 48 S
BHEATE ST, RERCESEHEPZ 2 2ERETRCTH S, LWvwd I EIFEHITHE
iU 7e S ERE O AV e {, ©LAHEOEHEZED 2 DICRVICHFELT»5 Z
LD, REEMBEEREE L TES T AR OMIC Lo/, X IOWHETE, AT VA
7Y ORMITERTH - /-,
ZRBEMAOROREN LR C—E L., ZORCEIFIEERBEO T -5 & HED
TeoPfR L TH 3.
£506, FIERKLEMRE U CHIFEOSFHN 2@ SEOLEER 2K 5 &, X
DEIHWCiB.
58 I EENSBO TERLKEE, 72770 st. 4 TW& Homoeothrix janthina T7% <, Phor-
midium sp. BEEEEIC 2 2 LT, st. 5 & OMENETH - 72,
6 ~ 8 A I EE¥ED Homoeothrix janthina & ¥E¥ED Achnanthes japonica @ 2 FEH SR
D 3 HICbiz o TEEIET 2 ME LRSI R o n k.
103 : BB Homoeothrix janthina O HHMEE U7z, 72720 st. 5 DI, EFHEIC
FLETEHDON LTz,
118 R A TR O st. 4 THREE LfkEE2%, st. 5 Tk 2 ICALEDS D % $HE % Be5HE
PR S 7z,
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x5 AIEREAES
FAEH 95/5 95/6 95/7 95/8
st. 4 | 5 | Phormidium sp. Homoeothrix  jan-| Homoeothrix jan-| Homoeothrvix jan-
Achnanthes  japon- | thina thina thina
ica Achnanthes  japon-| Achnanthes japon-
ica ica
SEHR | Phormidium sp. Homoeothrix  jan- | Homoeothrix janth-| Homoeotherix jan-
Cymbella minuta thina na thina
Achnanthes japon-| Achnanthes japon-| Achnanthes japon-
ica ica ica
st. 5 | 5 | Homoeothrix janth- | Homoeothrix janth- | Homoeothrvix janth- | Homoeothrix janth-
ina ina ina na
Phormidium sp. Achnanthes  japon- | Achnanthes japon-| Achnanthes japon-
ica ica ica
SEHA | Homoeothrix janth- | Homoeothvix janth- | Homoeothrix janth- | Homoeothvix janth-
na na na na
Achnanthes  japon- | Achnanthes japon-| Achnanthes japon- | Achnanthes japon-
ica ica ica ica
A H 95/6 96/7
st. 4 | L Homoeothrix janth- | Achnanhes japon-
ina ica
Achnanthes  japon- | Homoeohrix  janth-
ica ina
ST Achnanthes japon- | Achnanthes japon-
ica ica
st. 5 | Bl Achnanthes  japon- | Achnanthes japon-
ica ica
S Achnanthes  japon-| Entophysalis le-
ica manie
Homoeothrix janth-
na




Spirogyra sp.

Achnanthes  jap-
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AR DZEE
95/10 95/11 95/12 96/1 96/2
Homoeothrix jan-| Cymbella tur-| Melosiva varians | Synedra inae-| Synedrva inaequalis
thina gidula qualis Cymbella tumida

onica
Homoeothrix jan-| Melosira varians | Melosiva varians | Synedra inae-| Synedrva inaequalis
thina Spirogyra sp. qualis Cymbella tumida
Homoeothvix jan- | Batrachospermum | Batrachospermum | Synedra inae-| Batrachosprmum sp.
thina sp. sp. qualis Synedra inaequalis
Spirogyra sp. Synedra inae- Urothrix zonata
qualis
Melsira varians Cymbella tumida | Synedra inae-| Synedra inaequalis
qualis Chanaesiphon sp.
Batrachospermum sp.
Achnanthes japonica
96/9 96/11 97/1 97/3
Caraothrix sp. Achnanthes japo- Achnanthes  jap- | Achnanthes japonica
nica onica

Cymbella turgidia
V. nipponica

Gomphonema ol-

waceum

Carotherix sp.

Melosiva varians
Achnanthes japo-
nica

A. minitissima

Achnanthes japo-
nica

Fragilaria capucina
V. vaucheriae
Synedra inaequalis
Synedra rumpens
v.familialis
Achnanthes japonica

Achnanthes jaonica

Phormidium sp.

Melosira varians

Fragilavia capucina
v. vaucheriae

Homoeothrix
janthina

Phormidium sp.

Melosira varians
Achnanthes
Jjaponica

Fragilavia capucina
v. vaucheriae
Synedra inaequalis
Synedra rumpens
v. familalis
Achnanthes japonica




206

12H4

1H:
2H:
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D st. 4 TIHESEE Melosira varians O &, st. 5 TIXEL - Jo BB CALEME L+ 25

Lizko7z,

st. 4, 5 & 12 Synedra inaequalis ZBLFE L T 2EEEFETH .

st. 4 TIZ1 B EFXEERE L LT, Cymbella tumida D3I - 1235 E S, st. b
TIIEEE, AL, SENRAT IHET, st 4 L 3HIOREMIEIC R 5.

I LT EOBEICL T 2450 (1996 ) OFEERIE, BiFEORE IR L,
RD &S REBR S NI,

6H:

TH

9H

115

1H

3H:

BIEE E-5 LK FEUETH %5, ERE Homoeothrix  janthina O FE I HEE Ach-
nanthes japonica \ZF XS, NEALIXWEHEL 72,

DEEE, EEEORBITH L L BHIELRETDH 505, st. 4 TIZEBREDIT S MESE

BENEL, 7ot TREEDAWES L, Enfophysalis lemanie SFEEE L TE
Bl

CHIFEOREZZORTbNTES T, HIESHO LL 10 At olkick s, &

ElL st. 5 ORJEDERE Achnanthes japonica \ZHEE S LT W7z DAMIE R E S
L, st. 4 TIXRTE L IR > CTEEX Carothrix sp. AN b > TEHL -,

THIE L BN E o2 B, st 4 THRYET 1HE, SHET 3HEOEEED ADOES

FEEEEE L 7o 72, st. 5 TIZHHE, il & & &R Phormidium sp. 1 FEOMES L7z,

THIFE LR S EEESIITH 228, HifENst. 4, 5TOI» 2 THoDITHL

ATETHY, BEHOSREELE E > TWwa, Lirb Cymbella, Gomphonema @ 2
B st. 5 IHERE 9, F 7o Melosira J&13 st. 4 IIZFHA T w, BREASD L
e TIT, R ICHEREEROMHENBENL T2 DREHS NS,

CORBHIFICHRES N THWRWOT, B2 HORREHET 5. st. 4 DFHET
WXEEE Achnanthes japonica 1 TEIMES T 255, RIEELEOBERE 2HICZOERS
FNTORY, $EETHEEREDOA 3B ABENIMESL L, SEENE X > T 573,
st. 4 OHIFUCIRE I ITEEESEME S L Tw 2 L » ) qIdHIE LR D 5w\,
st. 5 TIXFWET st. 4 ORWE & XBIOEEED 1 ¥ Fragilaria capucina v. vaucheriae
pMES, T st 4 L F oAU AMOERSESMEL L7z, Bi4E st. 513, FHE,
TR b B, AL, BE, REORENRMINTH 720, FlEl (1996 F&)
IXEEEEE D AT Z OREHK SRR > T OB R ELMHESTH 5.

M EofERZ BiuE, k8 4 (1996 4F) FEIZERE L BEESIER CHEL T, ALECRE
B F o BHEOMMA 2G5 oNEhro 2 L2k b, FHERACEEENEE2 2 L
ZE—EATH 255, BIFED L 5 THIE VD SV~ TOFERK TR L, BE—MoDzn»
TOREL ~ )V CTHEMEOERE L., & CEERHOBHEMOEE £ L &8 Z0HEED
B H D Z LI WML 5,

3-4 EEFMICRS5NDIEL

1) BEFEE0%L
EAEEYORGREZHREEREL L TELLORKEBLIVIDS S 7 THAS, st.4 & st.b
W DWTCHIE (1995 4F) B &4 (1996 &) 2L Th 2.
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[ 1995 4 ]1996 4ERE

100

| LJJ]I | [1
lﬂh O lLI
5 6 7 3 9 10 11 12 1 2 3
H

8 st 4 ORAHYHFE

HFR (g ERg/m?)

B 1995 s ] 1996 4P

100+

50

BifFE (B ERg/m?)

5 6 7 8 9 10 11 12 1 . 2 3
A

9 st. 5 OERAHYIHFE

—HLUTHs DI, st.4, 5 & CHIFEEICHARBFERENEDLO ORI L TH 5.
FHIICIE 6, 7HI S & CRHRWRTFEICINET 25FRTH 525, 9 ALIRRE 0Ky
~NVTHRE T 5, FR 2 ILBEOBERER D ZAS LOERIRR SN S, MIETX513E
WHARE Tl 22 o,

R AL ORI, BAR S RO st. 5 12K L TAa % LRBIIFIERMETRE R
TED, P EBMFBRAC L E A FAFDFEIIH TLR L,

2) MEMEOZ

6 IIHERRER L A DO LR TH 5. K6 1 L, L, EAEE b 1996 £
BRI I HAIEE v, ZhS LEROBRGFREMOHECHIE L T EHEETH 5.
6, 7THECTEAMFELRIVNVTHZDS, THURBEEEAIZEL <, » O EEBUIHTE Y
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WA LATED 1/38 18> Twb7r—Ab b5,

WFBADEE L VI BETIE, ARD L, THIZBERZSFEA—EHEBER N, <K
WA AR, FEEEBORD DR & 725> Tw B IFRITH Twgwn,

BENERL 5 AL F TORILIC DWW TOHEREIZRT THS 1R LD, BEFELrOSMFIINIT T
A Y= NET IVREAE D, £FCIITRTIY 2R ) AEN D 2 HIL % 5
Wiz, st.5bDT7THIEZIEEZTEX vES uaray W 5EE k5, BiEEORES
R4 A~ NET T, FHAINTYINET T, UNY—Y I NET T, 5 FHFHTIE
T EDERENErZETHED SN TV IDIEANIELZ Y OEBHL D Th 5.

xR6 KAERREOHERMEE S L OHEMAE
(st. 4% X Ost. 57 THlZ4E, ERIERTEE)

AR 95/5 95/6 95/7 95/8 | 95/10 | 95/11 | 95/12 | 96/1 96/2
TR [t 4 st 5|st. 4 st. 5[st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5|st. 4 st. 5

TEEL 32 33|33 39|29 20|31 29|37 33|41 44|46 38|40 38|41 39
MEEL {474 516|409 752(195 1844028 3922|680 303|4676 8385|6326 5700(4368 3808|2984 4592

FEH 96/6 | 96/7 | 96/9 96/11 97/1 | 97/3
A b st. 4 st.5|st. 4 st.5|st. 4 st. 5 st.4st.5 st. 4 st.5st.4st.5
T 35 34|24 34(22 26 22 17 28 25(24 31
B A5 522 491[114 302|247 1231 121 242 439 276|271 599

xR EABYEEREC X HEHIEN AL 5 - BIEE & o ik
EEE DL NI BB TAFIE, He Lecb DB Tk BELRD)

AR 95/5 95/6 95/7 95/8 95/10 95/11 95/12 96/1 96/2
st. 4 [AFY<bEFT [ OR=yRbEFT [ IR=y= b EFT [ F YR bET [ AFYRMERT | FAATYRMERT [ FAATYRIERT [ AV ETT | FhnTYRbEYT
z)22) hH EEFHRTRERT | e FHNT M T | 9=y =bEhT [ e b EFTOLE [FAv=bErT | TARE T Ry | FhnTy=bErT | 78°2hreon ]
THRETHYRY [ A VELRpY Ry | TA=ETA Ry | FArTy=bErT |22) 8 INR=YR MR T (A F YR EFT | U=y bR T | A YR b ErT
ARy NETT | FAyR b ErT | TIANTET THRETANRY | Gh==y=bErT | THRETAYRY | Gh==y=bErT | THARETAYRY | TH=ETH) Y
78/ahr D1 | =) 22 ) HE Bl ASY TEVON I EV PP S USRS VPA Y M DAV VELOIL A PZASY LEVON 1 ESEVSBL-|
FARTYTIERT
st. b |AFyIbErT [ RFFERTNERT | LIFHAT RS T | FhY b T | AAYREEr T [ FAATYRRERT | Ih=yR b T T | FAnTYRRERT [ FAnTYThErT
787D | Y-y b EET | ZhE/EFEAFRY | -y bR [ 2R ) A8 Y=y hEET | FANT YR ERT | U=y b EFT | Yhr-y<bErT
=) 22 h§ EAMEARDFRY | THRETAY R [ FANTY=bEST | vy 93 FAYRVERT | TARETHAFRY |AhyRbErT | AtvebErd
THRETHERY | FaARCETH | Ivr=4Tarey | Th=450 ey [aprevD | 7A=F 705 ey |Ady=bErs  |Th=dhrey |Ty~F5728
22 8 LEAS U AN AN VA PEREY LV 1A AN & EVEYSE | 74A3pF DI | 78~ 2hy RO | A4 7~=4THRY
#EA 96/6 96/7 96/8 96/11 97/1 97/3
st. 4 FAy<bErF | AAv=bErT | Aty bErd Fryv<bery EYESSY: | ESESYY: |
7ERF DI | FAATYThERT (e b b TO1E ThE7h5 ey FAYRVEFT | FAYRbErT
LA e rpyRy | 25788 T hrny | 257 8<4 T h Ry AT RFAVIERT TEAAFRY | A ADIE
EFFHATREYT | LA E rpRY | Th=A T A Y L7AFRAY FANTYRNEET | TAREThE Y
LNV TN BRSSP UAN YA ES PN Y 4 VIAE AN YRCAHHADIE | F AT Y= T
LS DAY ]
st. 5 FAYRMEFT  |eANE RAFRY [ FFybErT Fryv<bery ESESSY: | ESESYY: |
THRETAE Ry | CFFHRTbErT | Fhndy=berT ThF7h5 Ry FHy=bErd | 788 R0l
EFFANT T | AR bEr T | 9=y s T 78475 T01E FANTYRNErT | FFy=bErT
7RI RIDIE | Th= AT H Ry | TARETARY AFTRFAVIERT THRETHERY | THRETHTRY
IZASPANVMEV VAV SR EVVEVDIE:] <AfFrAvD 1§ Y=Y ETT [ FANTYREENT
FhnTybErT
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I LORELIAL OE SfER R RS L, BRI E S AT N ET T ORAIBME T L Tw
52 &, ¥~ BT IE Hydropsyche bE L S i 2 TITFTCWwa 2 &, HEREED~Y S
A7 a v HEH Hydropsyche E X F A FicHifiiz FTF22oHh 32 &, E11 BIcizs
F7aFHFVEET TDED BREASTHEDO P ET FIWR > Ta v FavHO Fu s v
DANITHEL TW3 Z &k EHHND,

WHEEA SO T OKR T, #d AL 5 BOMBEIZRRICANED 2 2 &1 & 2 IEZ
BixboTy, FANZEBBLRFAICLERoN S, L >T, BALCL2ROGHEE
ML 5> 2FRFTETE o T,

4. & £

VI EDEERERICE DS, WROBAIZ X DWRIOFR T % HH L HEEEOZE L, HERL
TR ORI ESAG, 2D LW X VETIHROMGEE L CFEEE BEEHYICR oh:
HENZDOWTHEEL THT,

4-1 WRHEBELCONT

1) BUEEEE D & 82 22 ARG % B CROFI 2 KSEr ic A L T %, L LHTEORAES
SWEEICHRREN DRI TR RV E D T, BAESE & Ic—HRIE/ESNTTE,
RENAKBERZER L, NI BRAART B> TWn5,

7272 LA EBE O M) Th L, 118 500 m® FBEORAWDFZ 5 X3 it 5
EEZDLOBEBTH S 5. SIE (1996 FE) 1358 1 HHOBA»S 24 HERTH, I
ZEARICEP N FIZRAROFRE2 L EO 2T, »POFEMAEROBNZDF %
BOONDBIEETH- 7 (BESM), 20 X5 WRENRI-NSE DX, WIRESD %L
KL RN T ERERT 51207 5780,

ZZTSEERE L CBGOTC Leh 2B A TOBET—5 » o, AARNCET
U 7z AR i (H g5 m®/S ORIMIGEHE, PATFIGE LI 3) B L OAfEREK
& (HEKRE mm OAMATHE, UTRAKRELIET) 2277 7L Tae (K10, 11).,
HIAEE QR AR 3 207 D BRI KB LR &R DY, The ol 2BERL T/ 5
712X 1995 4 L 1996 FEERLCH S, T ID7 T 7 TRRBEKE L)l FiR & DB
RFLVERVDEVETH, OO THRETHLS 280 » 5, THIENAKZEST
BEINU TR & 375 2P s, ZhSFAENERERICS U TED X S5 hitsh
RSN, BkEndL LS EREROPTELGINE PO EHFZ NS,

SEIOFE 1 EEBFEAHDO 1 2 #0E, FFREIEATED 1/2 UFIRE 3, AR
FOTRIIELFOBAMIE» > 72, 747 A% 950 m®/S LLEOW)IFEEAS 2 [\ld > 7z
2, SENZ 7 A EAO 510 m* FREA 1T, #hd OFEEORSHIFETH S, BA
24 HEHD 7 A 4 HOMAMEREEFE L > 7Y > 7 (LT DESFHE, cvw)) 2EML
TeSRIZFEARKL T 69, ZORADOREAKTIRZ WCHAIFELEIML, Ao%FE»rs X5
PLELEARTDREBEC > TOERFER L, Dk 82 HEOBHFAEEZRETIH 24 HD
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552 [ HBFEA £ ToMIZAME 150~330 m?®/S O Fhli i = K 4 0 22 8 i & 2 #ERF L T
w3, L L ZOMIFES, BiED 250~300 m?/s I ERNIEEH 3D 7008, SR
FW L SNERETH 2. 24 HHEBHFHTEOKIZ P-1 1Y — 27 2R OHEETH - 1275,
Q2HHIZRE =273 P2 BB L. LarLZ0Y — 2713 ARS XU 24 HEBHFHE
REVETEOUERI2BEOES Thol, ZNEZOROMNITEOHE & KL, B
FINTEEICTRAFH LIRS NABL T EERL T2 b0 EHz 615 (X2),

55 2 M HEBA LIRSS 3 [BIH & T, BiEE I UINNREN S O ICHiFF ST 5,
BAHD»S 62 HiR, S51czhy» s 31 HEE A% 93 HE) oBEHREOMTEhZh
W) A 250~300 m®/S ICEET 2HESMR 2 A1 H D, BiFE Tk P-112 29 cm DO HER
Bizkol, 2OEEP-2 TEBABLVI S5 cm, P-3 T3 2 cm EEWHERRE TTRIC

991.66 952.91

600 -
- [] #iEm?/s — 7k Emm
- - B A WFIB AR
i
T 4004 B
=N (-
mﬁ
/ 1
S 300 B =
" L1 _
P
200
mm
\ ([ -
"M \
N

A95/495/5 A95/6 95/7 95/8 95/9 95/10 95/11 95/12 96/1496/2 96/3
10 1995 FEREEAMI)IIFE (M5 L) B & OElEKE EE)

600
500 - [ missmss  — Rokimm
}Ylljjl A ORI AR
‘}IL
& 400
o
/
S ] —
300 i B
% ] [ -
i ]
900
mm
100 |
LUALAR LT

96/4 96/5 % 96/696/7 96/896/9%96/10  96/11 96/12 97/197/2  97/3
11996 SEEEAFEI) e (Mg 57 L) 6 & UHiEkE (58)
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Fl> CHik L, P-4 TRBARRLEFRLCIZZ > TWwW3, 2N 2 OBREOWIFE T T itz
CETHLEIENCRITWAEITHS S 2L 2WEES. 93 HHICERIEE—27 03 P-1 12
b5 HEREEIX 16.6 cm £ THA L, P-2 TI3 62 HHDME L BHLL, P-4 Tid 3.5 cm &
{5 TnT, WEPMRRICHETL D DOFEMEL T EEFRIE- & LH N TWE (K
3).

5 3 EEHB AR B FITREO D2 WEHAT, BARED, 35 HEOBMFAER S, i
BT EA CHEERFICAZEEOMEMU LI F 712k >Twa, BifEL D I FHRICHR
ENL LA, A 100 m*/S 24) 2 BE OB ITBAMH 2 LR ITEHRIZIFEAL
BNEWVWZDETH I, bo L bE—HMAICKEYRIBFERAT, HAOKEMEL LD,
THEMET T 2 £ W IHEFEAD ZOBEMRICHERENT T0w 3 2 LidiEniwy (K4),
2) BEHINEXZ, XWAAE/IOFAL P-4 OHBEED, BIEEICERTOZELWRD T
b5, HIEEZEID S OWMAMFRENEKT, ZOHEERCHEEDOR VT —8 OINUE
DK 2 2B VIEEOHRERNS D 57z, SEBZFAL—IEL TLELTED, ¥
i & OWMFIPFE D AKRET & L ZZOMOBBHIC LD IZEAE R Kok, HDH W
EHIE S E TR 23R U T AR OWBR % ERED TR ICE Lokl L
Zo6Nn%, BRI OZEOEEIRZ, 201 SAZ2H-> THARE TR I E08350 5,
3) 1181500 m® P2 ORPFIE AL, WIS D £ D1 b D7 & OREil% B9 T
WizHs, 1S A DD R UEif AL, BROMIRETIE I N 2T LIRE 5w,
D UAKEET2BE, BREOKREZAIE T 2E A3 H D, DSREKD & 5 zfin %
WRFCERWE R, ZOF ELE LK 20 RERH 5. Lo L—F T3l %
ANTHEEIZTIIE, WOEX 20505 0WEKDOEE, —SUCTIROR#E % 7% 3 768
MR, ZOMMBICH 2D HEETHY, FHCHERIHZNTHS S,

4-2 WROHESMICONT (B5~7)

1) IR, BABORESMGI, RMEO/NSZDIZERLFARD, TREDOLD
WBRZ BT 2 EDHHEICIN T WS, S 5 REHRA L OOz, Wiz vk
ERREOBTHRIEOLNL LI IRV LET SO LHlENS, ZOFKOBE,
TINRESDH 2R T SR BICEZ VIV THR SN HED, T —RlEREFEZ D
ZEMTES,

2) 7eRLSEORESHRHETIE, HHEFEOHETI L L 51, HE—HSA~OfkEH
PRI & BTRD & BT TRERTRD, FADEER 2% > TR 2 ARSI
RAWHs 2 2L, MIIFHRERSHEED XS CREEKICZ S Lol 2 &ENHE I
HENTZ I LWk, ZLTREAREII»SHGINS &2 5 iR OHERS A 5
NiEholee EOTFHTE RS ILFET, FELEBRLSRENFICE> T05 LFH
Zohs,

3) /NRLERSY (f~87 Vv —F) FRAWFEERICLD L, »RVBEAPELS &b, B
CHEbNTwRTNE, L DRELRERSORE»STRW EFon s X5 eREIZHT
WMET 26 Lv, RENIOEBHER R IR 2D1d20ko Libh s,

4) SEO XS WCHFOFRTHAH £ DERTIZR <, LEEICRIERWE X, kb HID
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DIFFRIERLS (c~e 7V —FR) OERETHS. ZHLEIEHRAWHOEE U s 2 R
0 72 ZHRARFEN DG (P-4) T, BIFEED X 5 2BINZL RS e Wikl a0 T,
SHEFREODZ TR T TOHFRER ST OB EZ UCo VBETE 2 RVES L
ole, ZOHREEZFUNCILT, W FETICEL S FREESRIE 7 7 7RIE TR L2

TOkownsn, FLEMZCHERT 2.

O HERE LV — FORHLEKEHERI P-3ICHNE 2 En% 0w, 7)) v 7D
FRREIC, 20X REZ2ERNGEAL DT TRV, HEREFEHIE D2 E N T
REZTEFNICIE, —EDORENEZ D RLTOLERERDZD» b Lz,

@ P-212BF2HEEHTIZ, P-3 Tl P-2 05 2 (il LB & b - T 2 EAs R0
TV, ZDHE P-3 TOREBFEIP20DFNED 15> 7/NSKERDT, /N
EREICHENE EWIRMEZHEICRLTWSE D EFEZ 5,

® P2 ORESEREIL, P-4 DZ UM 5. Z OBHIEZ@WiA~2 2 & LB#ET 2
bOoLEEZz OIS,
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Summary

1) As a result of high water usage by damming in Yahagigawa River, the amount of
water flow has become stable at low-level and the transportation of gravel has stopped
in recent years. The riverbed is covered by pebbles of various sizes, which are firmly
fixed together by silt and causes sunk stone phenomena. In order to improve the
riverbed condition, an artificial experiment by throwing gravel into the river has been
performed since 1995. In this report, the result of the year 1996 was reported.

2) Gravel, a total amount of 1,500 m?® was supplied from Tokise, Asahi-Town, of the
upper reach of the same river system and were thrown into the left river bank at
Ogawara in Asuke-Cho, which is located downstream from the Azuri Dam, on three
separate occasions : in June and September of 1996 and in February of 1997.

3) The dispersion of the thrown gravel was examined by looking at the distribution of
gravel’s piles along the riverbed. The piling thickness was investigated at the five
points from the throwing spot to the point of 250 m downstream. However, the
phenomena that piling increases at junctions with tributaries, as seen in 1995, did not
appeared, and it was found out that in 1996, the supply of the gravel from tributaries
had extremely decreased.

4) As for the particle size distribution of the piling gravel, the principle that the smaller
the gravel is, the faster it flows and that the bigger the gravel is, the slower it flows
was almost the same as that shown in the previous year. However, the mid-sized
gravel moves gradually throughout the long period. This is due to the little amount of
the river flow.

5) To know the improvement of the restoration of the riverbed structure by throwing
in gravel, the biological conditions of the riverbed, such as biomass, production and
community structure of attached algae and zoobenthos, were investigated and compar-

ed at two points of upper and down stream of the throwing spot and follow-up survey
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was conducted indirectly.

6) The attached algae at the gravel throwing point has remarkably increased in number
of species, compared with the year before and it was mainly composed of Bacillario-
phyceae. However, there was no difference between the upper and the downstream of
the gravel throwing spot. The dominant structure became very different from that of
the previous year. The Diatomaceae, mainly, and Cyanophyceae, secondarily, have
improved well, and the dominant group composed of Cyanophyceae, Florideophyceae,
Chlorophyceae and Bacilliariophyceae had not been formed, unlike the previous year.
It was found out that the pheophytin rate, which shows the activity of the alga, was
extremely big and the activity reduced in the downstream in winter. Though diversity
of different species of algae increased, the production did not increase and throwing
gravel effect relating to activity could not be decided. Cladophora glomerata, which
had been to be terminated at first, could not be confirmed again this time.

7) As for Zoobenthos, Macronema lacustris in Hydropsychidae, from spring to fall and
Orthocladiinae in Chironomidae, in winter, were the most dominant species of the
observed fauna. A community formed by Ephemerellidae and Hydropsyche in Hydrop-
sychidae was observed stably. Comparing with the previous year in detail, the fauna
is the sub-climax stage consisting of Hydropsycidae. As a result of the decline in the
number of species and individuals, the decline of the diversity was concerned.

8) It was concluded from the biological investigation that the artificial experiment of
throwing gravel could not been evaluated correctly. It could be due to the less river
flow of this year and the lack of the renewal of the ecosystem which is caused by the
disturbance of riverbed. No effective result would be obtained unless there is satisfac-
tory flow.

9) This experiment was conducted for the second time, and the natural condition was
not always the same and unexpected accidents could be occur. We need to focalize the
experiment toward the direction complying with the purpose, with preventing the
obstacles due to the accidents. We put them together as our future policy to make a

proposal.
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