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On the Water Quality of Matsumoto River

Masaru URA and Shin MATSUO

Abstract

Matsumoto River which runs through Hagi City in Yamaguchi Prefecture is a river being subject
to the influence of the tidal motion of the Japan Sea. This paper is to report on the investigations
of the characteristics about the water quality of the tidal river.

The conclusions of the investigations

(1) Matsumoto River has an estuary of highly stratified type and has a so called “SALINITY
WEDGE” with well-defined interface.

(2) The salinity of the river surface decreases towards the upstream with exponential function in
neap tide, and with easy grade by 1.5 km in spring tide.

(8 A cross sectional salinity distributions of the river can be re-garded as horizontal.

(4) The tidal action results in a translatory motion of the salinity wedge to and fro about 1.75 km
point.

(5) The water quality of Matsumoto River changes in sharp contrast with tidal ranges; pH,
EDTA-hardness, Alkalinity and Acidity change in proportion to chlorinity ion.

(6) In the presence of salinity wedge, the water quality of Matsumoto River has a distinct difference
in a vertical direction.

(7) In addition to the direct changes of the water quality by the intrusion of salt water, the water
surface pollution by curling up pollutants on the river bed, and sedimentation of suspended
matters comes from the action of electrical neutralization in contact with fresh water and salt
water.

(8) Up to day the water pollution in Matsumoto River can’t be noticeable ; the highest value of

the COD is within 10 ppm and DO is more than 80 percent.

1. #

o

MARNNC B0 2 K8 % 3483 3 858011,
1) B DFR e

IR 2 Fih 2 A 1 i B ARG DR 2585 0 @) AR OEAERS X O OKE

R DEEFIITH A, BREEINC 3 K8
B 2R 250 5 & &3N3 2 & REH]
IKDHUK, & 5 WVIXFHKOTEEL L2 %2 5L %, &'
BsRBETE 3 EEbN S, COBMREEs 2
BB OMWE I DN TOWED 5 AT T 214
ITRERNRIZEDTH B,

JFREHE) INT 30V % K TR 2 I8k & U CHE R4
LIz ANEDEY, FINEEOHE R X CEHOKE
78 5 NTHEIC B O THHE XN B TRK « TRk &
DELFCIDTHREINBRTTH S, Litho>T

*LRTE R

() MEDEIW B X L DEARTR
(1) HBANTKE XOTHEFKDR & KE
W T PG 2 B E %

2. B &E FH &

AHA I PHFI424E 8 H12H~ 9 4208 ORI 1575
7.

2.1 KkEoHlz
IKEDORTES X OB AN B % (00 123 %

NIRRT P e



52

v, Fig. 112sm3 A 0 & 00.52km Hi4, 1.75
kmih 5

e L U2 4okmit i SN T T DT, T DK

KR, FEESEEER s L O T A ET A L L
BHISE SO F RO/, 2N Lk

PTE B EHEM LIz o X A, RES LUK

R 3 e U, EERZOEERY =Ty
The Japan Sea

" Higashi-

‘ Hagi sta.

The Japan Sea

Matsumoto | No4o

Bridge \
TE
ls 2
& 32
—.“:
g?..
1B
A
o
)
=
5
o

Kirikuchi- Gate

Hashimoto Bridge

Hashimoto

Nakatsue

to

Shimonoseki

)
g aEl Sta- /
iy :
Abu River
e ]
0 5

1.0km

Fig.1 Location of investigation and samplingstations in Matsumoto River
Vol.19 No.l (1968)



AN O KEBR W C >0 T

CERIL U, HIE « Ik e v % B TEREL L 72

BB 81 2 ) THIE KR (9 — 3 2 2 — B
ity I CEGHED, pH - RpH (#7555 pH ~
=2, BAEENE CEHARAEEEE, Do
W%y&9~ﬁ]TEO,DOMﬂLTM$EEMﬁ
BATE D78, R I T AT S5\ TR 2T
D7z,

T DAbFIR P IBRIICH B8 0 1772 D 1R E &
Ui, #iE¥/E & (Suspended Matter), EDTAR
& (EDTA-hardness), 7, % V& (Alkalinity), B2
1% (Acidity), COD ({LEMEAETERE) TH 5.
TS I>HFIRER 1 BELPRICHE L. 7535 COD o
WIS 12> TR P OIS 4 4~ OB < 1+
DT NH VY~ V5 ) ¥ APIC L D75
72D,

2.2 MEJDFEEM

M$M®¥E%&Uﬁﬁﬁ,ﬁﬁmﬁﬁﬁmmﬁﬁ
REHINC & > TIHFI4210 5 1 24 = 1 7o B &
REMOIL BANOBEZRSFD X558 0T
%,

FSHRILE DIRSE, (1 CREHANCIE 263 2 ity 1|
BN 2D TP, BN H A BT 350 T
ﬁﬁm&ﬁ%b,§MWKA©,%Kﬁﬁ%§ka
EMBC S TAEEN, BEEN 2850, < 5l
ENERBIC ST, BRICERTET 5 64 2 2%
U8 BRI 220 TIRTCA 5, R A1
PO IRRRARIIA T & 0#7 4 km _[-55H 25050 BT
BNTRARNNEBAR) DL, AR, g
NOFEERERIL KT 600km2 T % 95, JEEIKEHT 251
TUEREBII DA N IEAT B,

53

2.3 BERIFNEERRISSUCEBOKE

EVRRIDOEESR G E UT o) EGH S, 2.9km
AU SO TS e 2.5m f5EC, $RI 751
mumm@%6%®ﬁ®%ﬁ%mﬁﬁ%ﬁﬁ%%pf
HE U TSR 2 DN TR U,

AR O 7KE I 20 T/ NEE #25 1957.6.15~
1958.4.15 1CFE FIHERY k1D (Fig. 1 BHE) 2B T)T
ORISR 2 BEIC Utc, ok Table 11055
El

2.4 SNEOBY B IVESOBAKR

FIVENL O G FRPE DTN 2 FlDNTHER Uz, #%
VEDEINIX ST ORINIEED L 0 AN DHEDE % T
PR Uz, AR 2250 % Fig. 2 15,

FEPNOKNZE Id Fig. 112579 ka0 H A No .
1~7, §IbbEAXLD 0.29kmZ ¥ (No. 1),
1.06km#5% (No. 2), 1.6kmzZ=#: (No. 3), 1.955
km % (No. 4), 2.23km % (No. 5), 2.95km
ZEE (No. 6) 3 ko3 4kmZ:% (No. 7) (Tl ikt
PR APIRERIC L ORE L, v~y v rxnid;
TR DYHER EE U o BKE % T2 272,
EH BB IR X OISR EH 2 FTRL, %
His 274073 & Tk b X ol U,

AR NS TR 22 D iy /s & o BATE M 7 7
D, BERATDEEFIIE 50, HAOBIIEA DR
BT EWTREINI. Uieas o TR KGNS T
BKEEDELNTE S5, COdKEES X
OSBRI DI 53345 DIRBE 2 51 2 KBS S 5. ¢ D
T, FOARICHE U o BRUEEIS S 2 o 1224,
TERUEEIE X 0 H 00 B ~ DFE 3 S U 7 IAY:N
JNDAKIT DU TRYERERE AT X B R & TRAUE

1.2
Elo
= 0.8
0.6 1
0.4 !
Aug.| T T T T T T T T T T T T T T T I i T T T T T T T T T T T
Date 1 2 3 4 5 6 7 8 9 10 11 @ 13 14 16 17 (@ 19 20 21 2 28 24 25 26 @ 28 29 30 31
1-2 4
=10
. 0-8
Z 06
0-4 1
Sept] T T T T T T T I I T I T T T T T T I I T T T T T T T T r T
Date 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 1718 19 20 21 22 23 24 25 26 27 28 29 30

Fig.2 Ocean tide at Hagi Port

NIRRT i



54 78

SEE - OB R KRR IEEL T 7 0 v b UICBIERHR
X Ok T, R QU D EELIZ DT
B0, COBEMTRIASEERE>LOLEDNS

9.5 FATFKE LU THEK

M¢M@%ﬁ@&amg&%mamcfx@,ﬁ%
WL LTI T B2 b O TR S, e i
(fk & 72 T4 & L2, 2km SO BERT85, 1.0kmity
ROBEEETHOE: KO 2 NEN 1.75km, 1.0
km#l ST SV TR ITERE SN TV S,

C OEIEIC IO TIRVEA TS X OBEKICET
2IE RO TWEN D ARFEREDZ LD Ty
nASTDs, A TR LOFEKORE SE & 2hUs
KEFHELEL TN EDbN S,

3. PEERBIUER

K S DGR DR TEFE % Table 2~ 51TRT D%
$FRRAN, EREHC OV THERS

3.1 BARNOFESRMY

A Fig. 11 6N 3 & 5 I3 A s D imIk
T B hs, FEAMEFhd THELS, F71iE30miEE DL
EETNC X O TAVEE ERE U TN B L e e UT
EFons,
FFEEFig. 3@n$ & 2 iKa /g MO L
LOTH S, FEC D RUITEEMICS T, 0~1.0km
B TIE 3/1,000 FEE OB SEL TH 55, 1.0~

)

\

[evel height
1
o
=)
T

2.5
3.0

-3.5F

B -

=24 =

2. 6km[X [5C3/10,00082H DL L S 2D, ZH &
Y F#E2.6~3.4km[X [T i22/1,00082E D T 5 H T
RINT>2572 5,

3.9 ANEfR#RE

JisE U3 g b sked 12 R o7 E A E D
24t % Fig. 4 1c7d, BIEHIRAFREEE D705
suEEmc s, 1 H (REBIE) BT 2
EAEE 203, 20 14l% Fig. 81TRL THWI
B, KEFnZindnd, FHLUT3~Tmd/sec TH
o1r Uhehio TATE I EMEKEIC BT 5KE %
%ﬁbtcamab,ﬁmabfﬁﬁ®@m%ﬁ®m
IR E VR X D,

10 -

Flow discharge (m3/ sec)
>
1

?&/

| i i } 1 1 —
Date 10 20 | 10 20 1
August September

Fig.4 Flow discharge to Matsumoto River

2. 1,000

310,000

Measuring point of water level

No.5 Nob No7
Z 1 AvA AvaN

4.0y 0.5 1.0 1.5

2.0 2.5 3.0 3.5

Distance from the river mouth (km)

Fig.3 Bed profile of Matsumoto River

Vol.19 No.l (1968)



3.3 SNBEYEIUEADIEA
R

FRERIC VT 5 W02 % Fig. 2.1
TRUTIHS, Thads b ASEREE MM
AL (2~3m) (THANTIE %5
WWINSWNT &S b, F 1200
HIENIRMET, NI 350 2%
Z230cm BEO 1 H 2\ A S
LR, hERICL 1 E 1
B& 720, KERHTIZ NS D530
em & §930cm O FEIRZDZE Ui~ 1
H2EE & 725 T Edibdn 2,

8 H12H, 8 H27HX/\iEns, 8
H18H, 9 H16H 13k 0382 &
Wz 5.

HOI A 2 207 F02 % 45
IEDI2HS,  CAUT DV TIZ HIDBED
mﬁﬁéﬁ,CCTu%®~m&u
T 8 H18H DKMIMIT 3517 2 554t
FEFig. 510554 WA cksy 2
%ﬁ@%@%ﬁﬁﬁ?ﬁﬂmbté
OwiFig. 6 TH 5. ik ORE
(RIS (TI3 155 U — ey
o0, BB SR &
BEECENUTEE (B xd6) »
IR U, BB TSR T Ciigig
BEDE F OUFEKIEESITR Iz T
WA WEERIEERE OR) IR
DEAL 2 /NI D 8 271 & i
D9 H20HOEEITH, Tiicsi?
B RN TS & OVEEEB s 2 g
726 DH Fig. 7 OA, BT S 2 .

\/

MR OKEB I 2 nw T

55

K]
2
o
2
‘” \
—14 Aug. 18,67
. Sta. 0.52km
— o 11 100
1.6 o Bottom level height —3. 04m
~1.8F A 14120
—2.0F ® 1714 A
—2.2p \
1 L L 1 1 L 1 :
0 5 10 15 20 25 30 35 o
Salinity (%0)
Fig.5 Vertical distribution of salinity
sept . 20
40 - sep
O at high tide (A7)
® at low tide (A.M.)
20 -
A at low tide (P.M.)
O
) @ average of one tide
10.0
8.0
6.0
< 40

X3
=3

f S h

2

L Layer of the

discontinuity

Sh

S O
@ oo

Salinity of the water surface

=]
S

0.2

Aug . 27,767

0.1

T
m]

o

1.0

NS S SN STUS IS US TS /A

Fig.6 Schematic model of the vertical

distribution of salinity

Distance from the river

2.0

mouth (km)

Fig.7 Longitudinal variation of surface salinity

HRIREE T R e



56 H
HIRF DI & A & ISVADBA TR & O EHEE
GRS AT 5. Uds L7ahs b RS
2N &, BHID X 5 BEDET &85,

T OSSR 2T Bl U THE & D 890m
OWFTNT 3517 % il 35 X RIS O 27 L 7s b
o»iFig. 8, @, MTH 3, CHUTIIEY ORI

Up stream Down stream

B - 12

&

5% 5 < RS e Hoh A AT OEF A ST
295, BICAEF DT, TR EER
U TR O RBARBHC IS LinmTH D, B
BRI RIc 02 LTV A T EDFED 51505
S AT O AR A& R LT LN
THHD.

—0.2 0 0.2(m./sec)
7
2
74
17
-
E &
=
S
E
g
1.2
r (a) At high tide {9:20~9:50)
E1.0 N
= 2 .Average discharge
208 10 Sept.17.767
%) E Qm =3.8m'sec
0.6 o I %6
or 512 18 K \/\,_,__,
—=Time S 2
0.4 = 1 ) 1 i 1 1 i B
Upstream  Down stream S % 8 10 12 14 16 18
P .
0.2 0.2 0 0.2 ((m“sec) ———> Time
/ X
; Wi g 3
® = :
- -02 2
= &
- 0.4
T 0.6
4
—0.8]
1.0
-1.2

(b) At low tide (16:30~16:56)

Fig.8 Cross sectional distribution of salinity and velocity Stn 890m Sept. 18. ’67

T L b5 ) LS IR OB TR OV TP E
DXirmc s, 1) STREHREMIAKN O LA
SO TRE~DHN « B8, KO (iR
YO 1T & B0 TRIEKFC AT 5

(2) 0.5km J »12.5km F TOXEIC T 5 IKEE
rogEEhbEcogsh (Fig. 6 2f) X TEREO
TihsE g 1 0 k&N 2aFig. 9 K0 b,

(3) FEIBX L T AR IRARO T 5 B3k
BT & & BiTEIT2 0, SRR (15%) OF

Vol.19 No.l (1968)

P NIRRT IE T Skl ST AR 3 B %, KT
VI 7 OIEENGE KL, 75kmih 2 6 K200mER B
IS U TR, BSES A, %70 C OETIRERIEIR
EAROMENSE UL, & CHEI L D2 OkmHE A
FFEOFERRICEE F N IR VBN 2 et 213 7
LTWS, Tdbh, RS 20k zh X 0T
1T T OHEICEE U oK C O B DT RN
DY R IR, Wi 5 NI ERREE TS
OFFECEY U, FFEoRBc gt m A E)



AR O KEHE I 20T 57
100 o 4100
"
% so- 4%
z 60} Sep. 17,67 160 é
3 N water level of sta. 1.06 km ‘:;J
;é- 40 \‘Q‘ - 40 f
- O stn. 0.52km % z
:‘2 20l ® stn. 1.066km “’.‘\\ s~ 420 .
stn. 1.52 km \\\\
‘\
0 1 1 1 L 1 ) hN
10 11 12 13 14 15 16 0
time ——oe=
Fig.9 Variation of depth of surface flow
2
7 SN o~ ~
3.4 KEREAREER S ENRANS T \
AKEFHA O ¥ X O % N NN \\ o m\
Table 2 ~8iZxd. Zh BBl - | 5 \\ \\ \\\\ \\\\
3.1~3.3F CORAREREBLT © 1022 N\ L L\
LT OMF %101, 5 \\\\ \\\ \
3.4.1 SANDIKEE M LU 2 % SN O
W7 5 18 D 7K' oD FEgs . 2 T \\
FAEHH0.52km, 1.75km, 2.46 zy | BFES — . 5.
kmizy s - EOWESEOFK | 1 | AN %>e<\ \\/D =
I3 &z 1R 20 5 1 SRR RS Z >
_ . . _ 1 AN AAS
M2EUTH, REMZER2ERELUTH S| 10
A OB MAOKE L L TR LT s F| |FHY— e —
B3, WEMERELUE O 10 A
Fig.10, 11T %, [M—HiAics ‘\ \ \
- £
CkphaoEteRs e, g | &l
1B LIS D THER A A v PBI, 3 OX\\‘A O/\ O\&Z
PH X3 X TIML T 3, D& I S s
3 GRS OO 25, % B 33
croomiommoRE | 33 1 N o N SN
B &, FEMBIEN 135 VK . To® %
7£<0.52km #ific g <, Wi 9
B BIE Y BOH AR T Z % - S o
B, 1.75km S TIREEEE DD T |8 °\G\\f \ "\\: "
75 782 TV % € 2 HFig. 10C L5 E o/o
< 4 B > 7
JHNBH, CAUBRD & 5T Distance 0.52km 1.75 2.46]0.52 1.75  2.46(0.52 1.75  2.46
[ﬁﬂ%%c% L, Date Aug. 12 Aug. 12 Aug. I8
Fig.10, 1108IFEREE S >EF D Time 11:00 10:35 9:35[15: 40 15:05 14 20{14: 20 14:00 13: 40
. .. Tide fow tide high tide ebb tide.
4 HERINA 1) TARYE
}Siamfgﬂi&i&iﬁﬂ(@fgk, ?'f; O Surface A Middle O Bottom @ RpH of surface

Fig.10 Water quality of Matsumoto River

RIS R e



58 TH B R 5
2 "] N 2
104 A AN AN 100
A \ N X ;
4EQ \ DN AN :
| 2N\ N\ X, X o
AN N\ NN N :
U I D\ A\ AN N\,
2 A\ L AN N\
! \ W A\ RN
S— N :S 5
2 &m 5,2
10 10
107 3 hﬁﬁ A Y
3 \ O~ 1
R I \ F ! 10
£3 < y/ 2 <~ 7 .
E oo N\ 2 X )
L =\ ——— \ 1
g | 10 Qﬁ 27“—7 10
o) g 5 o — N 5
8 = Y &
0 0
10 10
2 \ \
a
19)
O @-ﬁ ——t—5 L_&_ﬁ
0 0
g
22 1 wo B NN A 100
£Q
=%
=0 %;@ o Mﬁsg-so
<
0
9 9
z B - . acatatataatetet o.
& 2-\ .. E\ T
S e SN 4 2
7 7
Distance | 0.52km 1.75  2.46[0.52 1.75 2.46} 0.52 1.75 2.46]0.52 1.75 2.46
Date Aug. 27 Aug. 27 Sept. 16 Sept. 16
Time 12:20  12.4513:02[17:11 17:4818:0111:30  11:03 10:20[16: 40 1712017 : 30
Tide high tide low tide high tide low tide
O Surface A Middle O Bottom ® RpH of surface

Fig.11 Water quality of Matsumoto River

b A A B LTS,

(2) COD i FNCfF< e Lo D TRV EZRT
23, EEET $10ppm 2L S,
@)Doumuf%<§m%9a<,bfmmﬁﬁ
OFBENERR LTS, 1.75km Hi AU B0 TR
m@@%bfmé%ﬁﬁ&éﬁ,éﬂ@@@%ﬁm%
FUAATUL B FKIC X > T DO EN Tz $ DL
b, BRAIICENTIREE AL OB RCEY
% DO ESFIE D80% VL LU, HEEEIITS %
&bl

) A OKE G e UTHENE e X > Tt
F B ENE B, FHRICHT  ICE T LB
2k ATEEB b TMCR NS, L LD L) 5E

Vol.19 No.l1 (1968)

IKEFIT 300 T d BERCTESSFIIE VN2 5.

3.4.9 EFsETIHROKEOLE

Fig.11i3 8 H27H O/NEREIC I ARERTH %05
C e X B LIRS DN DK B U TR
& PRI B A2 2 AR b sy, —J5Fig.10
13 8 B 12 H OENZEALD & B /NG DT kG & TR
R g B L, TN OB TR DT TR A A v
mE A E L, o> T EDTABE2IX DT
AV, BRE S OREEREE RE 2D THD
B & AEESHHL TR 6D

3.4.3 K3 - NEERCHS(T BKEOHE
Egm,nm%%ﬂéismﬁﬁammﬁvuog
O 2 HHERD N B DS, HAURELSNTIE 2 DFE L



AN O KB B B2 0T 59

WEIZEWE D TH 5.
YR /N DR DI L, 23D 1.75km His,
TEHEUSEWNER § 2, 2 AGEEIC X 2 FEDOH,
BIDE & LD &, X512 1.75km Hi5©
12 3. 3DENT RN T kT X 5 i kBIDSE v &
720, HKEBOKDEADB U0 FEE» SHESH
TR BT SN I b Y sk 0 7 5 =
AFVYHEDF VIV A AFY, AAS T AAA T
E BRI RRIE S S ORBEER 2R U, B,
BT 2.0 Bhh 2,
CODDEIZBEL TR (0.52km) Tk F/sf@s
{005, 8 H2TH DERIZEDSIERNT /NS W INE T3 7]
JRERF IS FNTIRIE—EDE 27 LTV A, DT &id
NBRENT X 2 FFREB O % & FIFBSfaEsk & <
185 ETEFETIZD . H o« TFEMOE®EILE T L T0n
%,

4. ¥

o

Y LM OKE OB 2 i TH 12 b3, Kidfme U
TOFDCLEINZ B,

(1) ARG NS D325 2 5RA
RIOFINTH O, HKBIELET 5

@) FKOWAT & 27 IEEEE I Fig. 7155 L
T2 & D UTHENE DN R _EERICIT T Uic o Tl
BEIRINTID T 205, PRSI A & ORRITI3REE
Hi#ME 0.3~1.5km X[ F Tld E b T 3205,
1.8kmJ 0 RFHETEMT 5.

(3) I AT T I DI BRI I G KT & B 78 LT
J,

() D T & 7L 50y DEARIC B L
TIIEWRHBII Y I X > TISAEC AR L, -
JEIKERE T B D T3 Hs T g & 0 A,

HOKBIO S BT XD THEIE X 0 1.75km His
ZHODIT U TR 00mBE SR T 5 23, 1.5~1.6kmjE
DG & 082 Okm DFAAKIE T DIETE 035 DA
CRE LB IIT LTS,

(5) AR DAKEII NI X BT k> THhE S
ZAb L. pH, EDTAEE, Tr 5V ik & OBRE L
TRDEN, Tisbbifidh 4 4 v I hFid 5

(6) AN DKEIIHEARBOGEZET BT BNT
WBERESANCE LD ER AU TS,

(1 KOREAC & 2 KEDOEFEDE(LDIZ AT,
B & 3 EEM R BYEO: ¥ FiFic k 27l
i, LB, Yok &HkE OBl Lo THT
DHRITE EYE D7 oy 2Ll L WESHEE IR

5

®) AN DKEDTEEIE I FHITIFIT Uizpio
THBY LK & A TEED 32T, 51 5 25,
COD {EiIz—#& O HIT § 10ppm 23#% 35, DO 313
EAETRTOHBAHITTO%L iUz, Lizhs
DTHHED &  ARKINGEKIIC T 5% 70
Newnz s,

YL EREN DB DT R 7203, F 75143
EIT REEDEIN TV S, 55 g 21 TFH
FIVEEL TS,

REL DRI H 12D T, AT 1 RPTE) |6
BHRRORGRE, BEERE %13 U IHEHR
HHEIDTT 2, KFAHEIZ L DI 2 DEMANS
BEN NIV L R R LTS 2ET A, B
KWGErRRh SR s SHEE O 1 WD T TN R
VR, PRI —RREET, SR, X bic
AL & P BO D 72 ST % W T 7S T WA S A
KELF, MMETEIT, EEERK, HABILE, 4
FEEAIRR, (BRI - TR SR (BEAE) - BE
R QUIRR2ERER) OZBIChsE:s 23S »Ed
3,

Z £ x #

1) Wil BRI et 99895 ), AP Mg
(1961)

2) /bR B K EBEAK, 2, No.1, p.18 (1960)

3) KB IR 4, ST (1967)

4) TUBZM] AT DGR, TEARER L, p.97 (1961)

(WF434:3 J) 9 11721

Table 1 Water quality of Matsumoto River
at Kirikuchi Weir

) Ca 7.9 ppm
Mg 1.0 »
~ Na 6.3 »
K ) L ;TB? y o
o H£303 ;7“37[_._1 174
~_ SO: 44y
. a o o 80 »
Si0z 133 7
- Fe 0.02 »
PO, B 0o »
T NOz—N ~0.25 7
_ _NH,—N " " 0.03 7 _
BB Y| 597 u
= P73 ¥p| 108 7
~ pH 7.1
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Table 2 Analytical table of water quality

Date Aug. 12, 1967 (Flow discharge 6.3m3/sec,

Station 2.46km Station 1.75km Station 0.52km

Sampling station T

Surface’ Middle | Bottom Surface\ Middle] Bottom| Surface| Middle

Time | 9 :35 101 35 | 11:00
Water temp. | °C | 25.ol 50 25.0  25.00 25.2l 27.0 26.8  28.0
pH \ 7.3 7.5 6.9 7.1 7.6 7.8 8.2
RpH ‘l 8.21 8.21 8.15 8.12 7.95 8.25
Electric conductivity\xm"‘mhgr/n 1.29 1.42 23.9]  77.4 110.00 485
Turbidity 15 11 14
ppm 6.90 7.32 6.90 5.17 6.50 4.57
DO Os %| 80.2 85.0  86.2 67.7  85.6) 7L.2
Total residue ppm 85 71 1322 4860 6864 36268
Loss on ignition ppm 47 24 400 812 222 4198
Ignition residue ppm 38 47 b 932 4048 5642 32090
Suspended matter ppm 0 2 5 0 23 13
EDTA Hardness CaCOappm 41.5 37.3 360 840 1180 6110
Chlorine-ion ppm 15 16 1120 2760 3690, 17100
4.3 Alkalinity CaCOsppm 38 38 42 50 56 125
8.4 Alkalinity CaCOsppm 0 0 0 0 0 12
8.4 Acidity CaCOszppm 4.0 3.0 4.0 2.0 4.0 0
COD ppm 1.15i 2 10 2.26 2.45 2.95 8.30

Table 3 Analytical table of water quality

Date Aug. 18, 1967 (Flow discharge 6.6m3/sec, Tidal

Station

Station 2.46km

Sampling station

Surface \ Middle : Bottom | Surface »{ Middle
Time l 13 : 40 J 14 : 00

Water temp. | °c | 28.8 ] * 29.0 | 8.5 |

pH ) 8.25 | i l 8.0 \‘
RpH | 8.01 ‘ 8.00 | 8.12 l 7.9 8.02
Electric conductivity| ><10*4mho/cm‘ 1.88 1.27 \ 2.25 | 30.3 *\ 49.0
DO \ gem \ 1@?7 1 zégo ! 7.59 | 7.33 | 7.03
. 2% \ 97.6 ! 96.2 | 92.8
Total residue ‘ ppm y 99 ‘ 14 | 46 ‘ 1,618 | 2,848
Loss on ignition ppm | 83 14 10 340 605
Ignition residue ppm | 16 0 \ 36 | 1,278 | 2,243
Suspended matter ppm 20 | 13 30 I‘ 15 ! 14
Chlorine-ion | ppm 18| 17| 33 | 87 \ 1,436
4.3 Alkalinity | CaCOs ppm 40.7 9.6 | 396 | 433 46.2
8.4 Alkalinity CaCO; ppm 0 0 N o | 0o | 0
8.4 Acidity CaCO3 ppm 3.0 2.6 | 3.0 \ 3.0 3.0
COD ppm 0.7 0.5 ‘ 0.6 | 0.6 1 3.5

Turbidity | | 14 | i 17 |

Vol.19 No.l (1968)
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Tidal range 0.23m)
J Station 2.46km ( Station 1.75km Station (0.52km
Bottom Surface} Middle{ Bottom| Surface| Middle | Bottom Surface| Middle| Bottom
14 : 20 J 15: 05 15: 40
8.2 28.0 zs.of | 28.9  28.5 270
8.2 7.6 7.8 7.9 8.3 8.5 8.6 8.6
8.27]  8.30 8.15  8.09) 8.09 8.33 8.15 8.22 8.21
505  1.09 1.16  59.4  76.3 445 205 493 500
16 z 17f
5.69|  7.72 440 7.720  7.10,  7.320  4.97  6.60 5.8 5.9
0.1 97.5 3’5l 97.5 93§ 97.0  77.7) 92.5 926 931
37448) 192 87[ 3839 4957 32479 14007 36613 37592
5474 88 47 812 963{ 53190 1820 5135 6081
31974} 104 40 3027 3989‘ 27160, 12187, 31477] 31511
8| 0 3 13 o 1l 7 4 9
62000  65.3 37.0 415 41of 5400 2350 6075 6250
18100! 15 151‘ 23100 2680 15862} 6868/ 17286 18095
130 39 38 49 55 115l 71 130 130
18) 0 0 0 of 0] 14 18
o' 2 2.0 2.0 5.0 50 0 0
7.84]  1.38 190 410 410 7.8 290 9.70 9.0
range 0.78m)
1.75km Station 0.52km
Bottom Surface [ Middle ‘ Bottom
14 : 20
29.0 28.8 | | 29.1
7.7 | 4
8.11 8.02 ’ 8.13 8.19
325 42.2 ‘ 409 | 496
5.94 6.74 | 5.86 4.94
86.8 89.1 | 89.2 | 78.2
22,815 2,360 ! 34,035 | 38,095
3,977 324 | 5039 | 7,023
18,838 2,036 | 28,99 J 31,072
13| 29| 7 172
10,359 | 1,160 13,900 | 17,100
85.9 [ 42.9 } 103.5 J 121.0
0 | 0 | 10.1 | 10.1
3.0 3.0 | 0 I 0
2.95 | 1.98 f’ 10.4 rr 10.7
7 |
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Table 4 Analytical table of water quality

Date 1 Aug. 27, 1967 (Flow discharge 5.0m3/sec,

Station 2. 46km \ Station 1.75km Station 0.25km

Surface\ Mlddle| Bottom‘ Surfacel Mlddle~ Bottom Surfac ‘ Middle

Sampling station

Time \ 13:02 \ 12: 45 12 : 20

Air temp. ' °C 33.7! | 337 3
Water temp. °C| 28.8 28.6 28.5 27.8  27.4 27.42‘ 28.5|  29.4
pH 78 17 1T 1T 7.6 7.6 7.7 8.2
RpH \ 82z 821 .20 8.19 819 820 8.09 8.19
Electric conductivity\><10 mhgr/n‘ 1.26 1.29) 1.27,  2.36] 2.27 2. 04‘ 102.0[ 470.0
5O | ppm 790 801  7.65 747 7.60 723 5.80 454
5% 1010, 102.0 97.4 942 951 90.4 74.0 589
Total residue ppm| 65 4, 55 84| 95| 99 ! 6,634 35,349
Loss on ignition ppm] 10 1 3, 10 39, 371 1,403 6,65
Tgnition residue | ppm\ 55 | 48 L 52 ‘ 74 56 ’\ 621 5,231 28,690
Suspended matter ppmwl 8 | 4 ‘ 15 t 1 i 0 \ 0 3 2
EDTA Hardness CaCOs ppm 41 l 43 25 44 51| 48 \ 1,730 5,810
Chlorine-ion pom. 14| 14 150 32 i 34| 36 3,630 18,700
4.3 Alkalinity CaCO: ppm, 35 38 | 38 . 38 | 38 t 36 | 53 114
8.4 Alkalinity ~ |CaCO3 ppm! 0 0 0] 0 ‘\ 0 0 \ 0 0
8.4 Acidity CaCOs ppm‘; 4.0\‘ 4.0, 4.4‘ 3.0 2.81 2.8 3.6 0
coD oom 17 18 24 25 23 25 11 16

Table 5 Analytical table of water quality

Date Sept. 16, 1967 (Flow discharge 4.3m3/sec,

1 Station 2. 46km " Station 1. 75km Station 0. 52km
|
| —

Sampling station —
Surface‘ Mlddle( Bottom Surface Mlddle) Bottom Surface\ Middle

Time l 10 : 20 L 11 : 03 \ 11 : 30

Air temp. | «cl 5.0 | | 30 | 2.0
Water temp. { °c| 21.0 210 21.0,  23. o‘ 23.00  24.8 22.8 24.3
pH | 80 81 79 T 6\ 71 12 73 82
RpH | 8.2 8.2 8.1 8.3 8.2 8.0 7.8 8.0

. . .. Ix10-4mho/ ! ! ! | | \
Electric conductivity cm 1.40 1.38  1.39  2.31 3.06 43.3  41.4 465
DO | ppm 995 10.06 9.93 9.52 9.2 3. 54\ 8.25~ 6.76
l 0s% 110.7 111.9 110.5 109. 51005 444 933 1017

Total residue ppm, 95, 103 98 151 319 2,892 2,765

Loss on ignition ppm 107 133 133, 122 149 | 481! 625
Ignition residue | ppm! , o290 170 \ 2, 4111 2, 140 29,520
Suspended matter | ppmi 94 . 76 : 92 | 77 \ 50 \ 84 i 60
Chlorine-ion | ppm 16 | 16 16  43.6  60.7 165 ‘ 1, 340 18,894

4.3 Alkalinity ~ CaCOg ppm  41.7  81.6  40.2  40.9 40.3  52.8 453 \
8.4 Alkalinity  CaCOq ppm| 0 0 0 E o 0| 0 0| 111

8.4 Acidity CacOs ppm 2.0 48 3.0 2.8 20 3, g 3.0
COD ppm  1.22.  1.33 __1.53 1.63 _1.08 2.04 153 8. 71

Vol.19 No.l (1968)
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Tidial range 0.09m)

Station  2.46km Station 1.75km Station  0.52km
Bottom Surface‘ Midd]e) Bottom| Surface| Middle| Bottom| Surface| Middle  Bottom
18 : 01 17 : 48 17 : 11
30.0 30.5] 31.0
29.00 27.3  27.3 27.3 28.8 28.8 28.8 29.3 296  29.2
8.15 7.6 7.4 7.9 7.9 7.8 7.9  7.85 8.4 8.5
8.19|  8.25 8.217 8.200 8.21 8.200 8.21] 8.20 8.19 8.19
500 1.28  1.29 1.45) 2.050 1.83 1.73| 52.8 419 417
5.54
71.4
38,457 142 128 286 198 155 165 | 3,355 31,322] 30,934
6,387 51 103 48 46 66 58 750 | 5,717 5,116
32,070 91 25 238 152 89 107 | 2,605 25,605 25,818
89 1 10 12 9 0 0 38 6 2
6,160/  42.00 42.00 44.0 43.8) 42.8 53.00 630, 5,390 5,000
21,200 15 15 15 27 28 31| 1,719 16,521 16,656
117 42 39 41 38 44 40 48 102 107
16.2 0 0 0 0 0 0, 0 9.9 11
0 3.6 3.0 3.6 3.8 4.2 2.6 4.2 0 0
1.80 2.2 2.6 2.8 2.4 2.5 23 21 28 2.1
Tidial range 0.65m)
| Station  2.46km } Station  1.75km Station  0.52km
Bottom Surface; Middler Bottom[ Surfacei Middle‘ Bottom Surface' Middle’ Bottom
17 : 30 17: 00 16 : 40
19.5 | 21.2
25.00 22,5 22,5 22,5 23.20 23.2)  23.2]  23.5 247 247
8.2, 7.9‘ 8.1 8.1 .’.61\ 7.7 8.0 7.9 8.3 8.3
8.0 8.2 8.4 8.4 8.4 8.4 8.3 8.3 8.4 8.4
495 1.48 147 1.59 5.21} 16.9 203 26.6 413 | 461
5.39  9.86 9.720  9.77 8.761  9.29 5.02 4.36
83.9| 106.5 100.8  115.7 105.4  112.5  74.4]  68.2
238 | 126 94 274 | 1,086 1,395 1,632
1185 91 87 63 212 337 302
32,292 53 35 7 211 874 1,058 1,330 25.965 29,985
58 26 44 27 34 44 36 48 70 81
21,043 19 20 21 118 519 623 815 | 17,000{ 18,900
120 41.3 41.3 41.5 42.7 44.3 44.3 42.5 104 118
14.7 0 0 0 0 0 0 0, 9.67 10.1
0o/ 5.40 3.40 4.200 3.00 2.60 3.20 4.80 0 0
9.53 1.2l  0.88 1.06l 1.04 1.8 1.67 1.14 8.71 9.63
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