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Water quality of the Yahagi River

—— mainly at Fusso waterfront park ——
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FOKTAB T AT, T 68 44 km) 0 6 H
HTIT-o72 (K1), BKIBE S AKETIZY ABED
B %, 2RSS OHIE TR EREAE V. BE 8 A
R, BB UEERCHEE ST, KA
K SRR KR 6.5 m (CTAKRE) DM
1To7z.

FIEIT T X TCOH LT 1999 4 8 H 31 H~2000 4£ 3
H28 HE T, HRTIEGI&HE 2001 42 H 28 H (LUK
LIS FTIFIZ 2B 1 EORB CIiT- 72, A,
pH, BREER, WE, DO 1 HORIBA K& F = v &1 —
U-10 2w M ¢cHlE L7z, BOD, COD, NO,-N,
NO,-N, NH,-N, Org-N, T-N, PO,-P, Org-P, T-
P, SO,, Cl, SiO,, Ca, Mg, K, Na IZFEEENTHHT
Lo, STHES & R RERIEE 1I0R L.

K1 HEONEESB X 7 ORI & TERR
FEEE B FHEO TE R R

K °C ELRERTIC 0.1
X 5 Hk

pH*! — H T A B —

BRI #S/cm BEREC & 1
VYRS

T B WEEHC X 2 1
DaiA

DO*! mg/1 Fr e T AR vk 0.1

BOD*2 mg/1 JIS K0102 21 0.5

COD*? mg/1 JIS K0102 17 0.5

NO;-N** mg/1 W SEE R vk 0.01

NO,-N*? mg/1 WS vk 0.003

NH,-N*2 mg/1 4 v K 7= 0.01
J— )ik

Org-N*? mg/1 HEIwckshH 0.01
%

T-N*2 mg/1 WS vk 0.01

PO,-P*? mg/1 W CGRE 0.003

Org-P*? mg/1 Ik H 0.003
i

T-P*2 mg/1 W SEERE 1 0.003

SO, *? mg/1 A4vru< 0.1
NS

Cl2 mg/1 A AXvra~x 0.1
NIo T

Si0,*2 mg/1 W RE 5k 0.5

Ca*? mg/1 RS i 0.1

Mg** mg/1 TRk 0.01

K*2 mg/1 TR 0.01

Na*2 mg/1 TRk 0.01

*' HORIBA /KB 7 = v # —U-1012 & D BHHIE
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L7zDZxt L, Org-P 13K O HE 0 %208 L,
2L, 5111 HZbEOOESRED sz, £z
SME#IC COD & Org-P & [FAIBkDMER % 75 L 72 23,
BOD IZ PR OBEOE R LR L Ic DA Th - 72, HE
BENERICHIERAZEZ2>99F LD, Z0%k
2y BEEREWETHEREL, #3 » ARICEHE
Roiz.,

EBELRfLEER, Cl, Ca, Na, Mg iZfk» 5 BHFICn T T
BEZEFL, 200043 Ah - FAICIXER D @O EE R
L7z, Z0%5 A CIREMETL, #IED» 50k
WCIEBDEL o 7e. EWNERO 9 H 13 HIZ I HRIE
ExEERL, ZORIIHIFERE, HRLCBRENE LS
fi#[f 2= L7z, SO,y Si0,, K Tld—5E DA R 728
inoiz,

KENFEHEAL

KE DOZFEHZEAZ T R T O IZ B W UIZFEBEOE
MR SN, HHOBREFICHELZT 5,

1999 FEFk 2> & 2000 FEFFIZ T TH L OAEHEE T
BRRCIEENE L 2 2 HAER LA, TR OR
Mz bR EESRE SN, MAT, 1A»53H
W TKIIFEBFT O SMEITS 12, ZDEIEKN
FKEICELOHD 26, ERORIES LA TRIFKED
WO U 7z (BEENR BB TS5 AT, 2000). i 3 A
& N DKM FERIRAS DO KETHRE T 2720, NI
BUOLTHERENER I > TWB EFE 2 57z, 2000 43 H
14 Hi2iE, SO,, Cl, Na 7z EI1EIE T R T O FERAEFA
FURBEBIBEENRDEWEEZRL,HL 3H 28 HIC
FER, VR EOREENRLEWEER L., 20O
R E LT, b FIRICHIE T 2 RIES A TOIERDE
HLTWw3 EFz 55, KIEY L30T /KE RS, 0007
m?, FEKMAETE 2.7 km? O RIENFRBERAD LA TH D
(B BRI BASE TR, 2000), 7 DD A D 9 BE—,
RERESEE S S LSS, KIES LADKES
m (EINBUKE DB DAIE) 128159 1 00a.m D
KB 2B 2 L, 20004E2 H 26 HicHIo T 4.
0°CE=TmEDY, 3H1HIZHREAKED 3.6°CEriiskl 7z
%, 3 HPAEZ TIRIZF—EOKESHER S, T0k
REW LA UL (REES, REERT—5). ZOKRE
b s 3 HIZF 2AWRIZ B TIERSE I, 7 AWE
D> oEH LB S TwicEH, Vokle
OXFEHE (K, 1999) HNRBICEE V> eF 25
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N3, ZODREEICEARHKPTRICHKS N,
NO;-N, NO,-N, PO,-P, 7 & TE L & @ EIEHE S
hiz:elBbnsd, FEEOEHATEEREFA L Y bEL
EABH szt EzoN5%, & 512 NOs-N OB
LR TORE I X 2B RB Sz (R, 1980).
RROZEHBEL Wz nFr SERICH T T, 2L
TR ORSRIZAKE OLEHIR bR L, —EOMEMILA
Sk dotz, L, 2000 49 A 11-12 HIC ISR
DFAEL, RIENOPFFEL TIX R AR R 80 mm, 2
FTANE 595 mm R ECFRT 2 EHFREN L koo (EREE
& TEEEB, 2000). RIES 4 Cl3EHEEATE 2,300
m®/s %202 2 3,218 m¥/s DWALH Y, K&
BORKERZ TS5 LIz, ZOEZD 13 HOKEIZ,
Org-N, Org-P # X 18 COD 7z £ DA% L < #8410
L, KNICEDH#iR» SHYBOFBRY SR L &%
zZohd, —F, BREEE, FTELEFALOIRIF
TARTOMEEFRIEE 2D, WROBEKICHED HRRIES
RSN, FLEEIENERCHERAZEZ, Z
O LR, BOWETHER LD, ZhIEEYED
EWRS 2HNCHE L Cnizko L Bbh s Nz T,
SEELGHTE S RO PEH A S O R
BT EFEZ 5N,

Hh 2 R D 7K B LR

B 5 A 589 4 km _EFRO KT M Szl
FEEALOKEEBIZEW UEREEDENE S . B
WCEBLLEESE, NO,-N, NH,-N, Cl, Mg, SO,, Na T
R & REIDA DT RTOHIES L ZnTF ol
HCTEEENPR >N (M3), i, BF Y ARETE
FER7EHDS b 4HEBICBW TR DEEZEIZRD
shhrozs, NH,-N, SO,, Cl, Na % ¥ OfEh
FYABLUTZDOTRORL TR LIz Z s, &
HEk B L CTEHEAKIC X D EE LI R/NOL RS S 202
£ BWMNOERDRE D hoibiviz,

BF S AEEOKE IIRE &R T 2 &, BRUIREF,
NH,-N, PO,-P % SO,, Cl, Mg, K, Na 7z Easl & L
TEULAEBELERD IS, AL 5 IR
DAEEAICES L TS Z LS RB I N,

—7, Y ATIRORZES, WE, HHRONKE TSR
WKHEERZER o hoTz, 20 3 HISICIRTE KD
WAL TWBH, FOMEIZAR & g LH S »icd i
Wiz e, FERFETARS U FROMAICEEN AL »
Z eI ST,
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E )

SEOFETRFENIC X D AKEDOZELH R S iz 23,
PoKERB X OEE 2BRWT, MEE S5 ExsEts
ExRbLoTHITIZEAERB SN LT, Fie, B
BAENED 5 TEERICE D 2 BEEHE [W)I]], 0B
WTATHEXREIZ BOD 282.0 mg/lA FIcED 5N T
WBH, ZOfE%E EES 7O 1999 4 8 H 31 HOBF
¥ LB L RIBENES O 2000 4£ 9 A 13 HOHHD 2
EOATH-Tz, €5 T, FAREEOREhFE DR
KIZHERIFARETH 5 2 L BREMFT NIz, Lr
L, i FIZfFOKEDOEANTED SN Lo, FiE
PEAKTHEE LI XFHe Y A OER R E Nz, £,
2000 4F 3 HIChRIE S N R E O KBRS RIES LD
fEERIC L 2 b ThhE, KRIEY LWEIZIE»R D OF
BYINER L Twa EHEZoN5, 51220009 HD
RMFSENIC L VY BEOAEBYINRIET L b7 v 7 &
NlzeHEEN2 Lo, ZOIREICE & ITHEN R
»5TH5 5., SEHOFERMRESF 2, PKELS LV
BEAKEE DY) 2% 57 AT & B2 KE DM _ EAXHIRE S
3.

C N O

FAENH I B W OKBEOZFHIZ L, Wi TS K
BOE, FALBKEOEEHRE L. MR T,
PN HIEENSFE L2 », KKk X 2KE
DZEAL b L7z,

FEIE BV & K, BF S A RE, T, RIEMET,
Fa, dRKOARD 6 S E2EEL, TXTOMET
1999 48 A 31 H» 5 2000 43 H 28 HE T, HH T
Bl EFEE 2001 2 A 28 H % T2 B 1 EoET
7o 7. KR, pH, BXUnE¥, #E, DO, BOD, COD,
NO;-N, NO,-N, NH,-N, Org-N, T-N, PO,-P, Org-P,
T-P, SO,, Cl, SiO,, Ca, Mg, K, Na ® 22 5HH %
L.

T 1999 Rk 5 2000 FEREFIC T T L Dk
BIHH CHRZICIERENE L % 5 EA %2R L, 2000 43 A
14 Hiziz, SO,, Cl, Na 7z ¥ O FEREEFEA 4 VP EL
REENMRLEWVEEZD, fid 328 HiciZE#H, Y
YR EORBEPROEWEL Kol 2D, E0S
MRS T T, & SIS ORIIZARE O ZEBIE A3 A
L, —EDMEANZR S otz HIFSERNEED 2000
#9 A 13 HOKEIZ, Org-N, Org-P 38X COD %z &
DEENZEL SHIML7c—F, BREEE, FELBRE
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A YDIFEFETNTOMITRAE L Koz, FIBEITS
MERICHERA -2, 20% 2 » BULOWM, &
WETHERE L 72,

HWEOKER KT 5 &, R LWORIMTIETIRS
M2 T & A E OKEIEE TIRIBE OEE S 1,
RrcESLEHR, NO,-N, NH,-N, Cl, Mg, SO,, Na
WK & REIDA DT RTOHIED L IZnFnroi
REWEEENPRO SN, ¥ ATIWORZEE, W,
THOKE IS a2 IE A o g ol BF
Y LEEONKEIIEE LT 2 £, EREEER, NH,
-N, SO,, ClZe EPREE L TELLSEBE k5T,

AFAETIFFENC LV AKEDOZ A S zhy, Bk
EEBIUVEEZRWT, MELInBRELRERE
HlzHTEIFIZEA CHREINT, FKREEORIE R
BORAAII IR BIFR/KETH L 2 EBERMIT 5N
7z. LoL, MTIFEOKEOB(LRD sNic 2 L
5, LIRS Y A OESHER S iz, RFEFBRY
S & Z, KEEB L OBKFO#Y) 7 57 AR & 57K
Bom L A5,

B

A LB RAENBFER O | BEE o & 38
o GEfR RENEHH ey 227 b) o—BEeL
TITbhKEE=5 ) v I Th b, KFEZEMT 5
B 72D ZWARFRFBEDO/NEFRER B L CEHTRIE
JIFZERR O IUABER TS 812 13RI %2 BB O IE,
Jo. KX £ & BB IZPEE SRR S o K 1E
S ADKET — 5 O TR R Z T Tz, YE IR KT
B SEBR R OO BPIRT R BR T - J6 & OV T R AR |5
T D IMITRE F WS E I 3 AR OB L 0% < D
BIE#THE, (M) BARKRGS G O SR
bPIEREHW:, ZhoDHRICLEDELS BILELD
J5.

Summary

Water quality of the middle reach of the Yahagi
River was studied, including effects of seasonal varia-
bility, tributaries, and dams. In addition, since there
was a deluge, called “Toukai gouu”, during the study
term, effect of the deluge on the water quality was

also studied.



&

The study was conducted at 6 points along the
river : Omagari, surface and bottom layers of the
Koshido dam, in front of Mingeikan, Haiwa, and
Fusso waterfront park (from upstream). The study
term was between on August 31, 1999 and on March
28, 2000 at all the points, continued on February 28,
2001 at Fusso.

A total of 22 water quality variables were mea-
sured approximately every two weeks: Water tem-
perature, pH, conductivity, turbidity, DO, BOD, COD,
NO;-N, NO,-N, NH,-N, Org-N, T-N, PO,-P, Org-P,
T-P, SO,, Cl, SiO,, Ca, Mg, K, Na.

From fall of 1999 to early spring of 2000, many of
the water quality variables were enriched gradually,
and on March 14, conductivity and most of the main
dissolved ions, such as SOy, Cl, Na and so on, were the
maxima. The following study date, on March 28,
major nutrients such as nitrogen and phosphorus were
the maxima. From spring to rainy season and during
fall rain, the fluctuation of the water quality variables
were increased, thus no tendency was indicated. Right
after “Toukai gouu”, on September 13, 2000, Org-N,
Org-P, COD, and so on increased remarkably ; on the
contrary, conductivity and most of the main dissolved
ions decreased steeply. Furthermore, turbidity went
over the limitation of an instrument, and continued to
the high rate until the beginning of December.

Omagari, the upper most reach, was the lowest
concentration of the most water quality variables
among the study points, and especially, the variables
of NO,-N, NH,-N, SO,, Cl and Mg were significantly
different from all or some of the other points. The
three study points downstream of the Koshido Dam,
on the other hand, did not show obvious difference one
another on the water quality. Comparison of the water
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quality variables between the surface and bottom
layers of the Koshido dam, conductivity, NH,-N,
PO,-P, SO,, Cl, Mg, K, and Na were extraordinarily
high sometimes at the bottom layer.

In this investigation, although the seasonal fluctua-
tion of the water quality was observed, the surface
water quality of the middle reach of the Yahagi River
was proved to be acceptable, except for the time after
the deluge and the turbidity. Yet, the water quality
was degraded going down the river and because of the
dam, the suitable operation of the dam is necessary to
improve the water quality during both deluge and

normal water regimes.
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