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The influence of water temperature on the self-purification of rivers in the city.
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The influence of water temperature on the self-purification of rivers has already
been investigated in the laboratory.

In this study, we investigated the self-purification by taking into consideration
the relationships between the BODs of river water and its temperature in the field.
The temperature coefficient § was obtained from the equation :

1 (T~20)
L = Lao (-03‘)

where, L and Len are the BODs load (ton/day) or BODs concentration (ppm) at

observation points where the water temperature is 7°C and 20°C, respectively.

The average temperature coefficient & of the rivers in Osaka City and the River
Yodo was found to be 1.023 and 1.028 respectively, which was a little smaller than
the average values obtained in the laboratory.

By substituting into the above equation the annual variation characteristics of
river water temperature which we reported previously, the BODs annual variation of
river water was estimated. Examples are given.
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Fig. 2. Location of Hirakata Bridge observation
point on River Yodo.
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Fig. 1. Sampling points of the rivers in Osaka

City. ULte. 29, —fl&UCEERNIKESTIE, Fig. 3
1. Suita Bridge 7. Tennoden Bridge 7R T L Hic 20°C © BODs #5 9.51 ppm T, BEF/R
2. Kema Bridge 8. Mutsumi Bridge ¥}0121.026 L7125 T3. ZLT, BERK n=60 T
3. Akagawa Bridge 9. Daikoku Bridge .

4. Tenjgin Bridgeg(R) 10. Kasugade Bricglge HHBRREC 7 12 0.33 T, fEBRE 1% THRICHBIA
5. Tenjin Bridge (L) 11. Sakuranomiya MLTO2E. FUL, HROKFLTV 3 BRE)IK
6. Shiromi Bridge Bridge RBRARE T3, 20°C BODs 32.0 ppm T, 6=1.027

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

o BRI 458%

B O D (ppm)

L] 20 36

Water temperature(*C) ,

Fig. 3. Correlatic;n between BODs and water
temperature of river water in Osaka City.
Sampling station : Daikoku Bridge
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Fig. 4. Correlation between BODs and water
temperature of river water in Osaka City.
Sampling station : Shiromi Bridge
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Fig. 5. Correlation between BODs and water
temperature of river water in Osaka City.
Sampling station : Bridge Sakuranomiya

i 1 (T-20) _ _ ok
L 2.78(“1_021) n=60, 7=0.47

Table 1. Temperature coefficient of BODs
of river water in Osaka City.

Sampling point n 6 Lz (ppm) r
Kema Bridge 60 1.012 2.71 0.27*
Suita Bridge 60 1.032 7.41 0.49%*
Sakuranomiya Bridge 60 1.021 2.78 0.47**
Akagawa Bridge 60 1.015 2.12 0.30%
Tenjin Bridge (R) 60 1.014 4.18 0.18
Tenjin Bridge (L) 60 1.022 9.46 0.30%
Kasugade Bridge 60 1.032 5.06 0.44%*
Daikoku Bridge 60 1.026 9.51 0.33%*
Mutsumi Bridge 50 1.020 49.6 0.29%
Shiromi Bridge 60 1.027 32.0 0.39%*
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Fig. 6. Correlation between BODs and water ‘Cﬁlj—ﬂ‘i: K X 1| BOD E£BE/LA TR

temperature in River Yodo. - . —
Sampling station : Hirakata Bridge (right) T 3. ZORRE Fig. 910KY. FKH 16.4C
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Fig. 7. Correlation between BODs and water %7, 3JIATE D SR AEH S TD BODs &
temperature in River Yodo. MBI K, 12, KB 11.2°C (1977411 529~308)

Sampling station : Hirakata Bridge (left)
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L—39(——1'029) n=74, r=0.45
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Table 2. Temperature coefficient of the deoxygenation constant of various wastewaters.

r[;%?fpgg?gg:e Water investigated Temperatur% og}){penmented Author
1.047 Domestic wastewater & river water 8, 10, 20, 30, 37.5 Streeter & Phelps®
Toi} River water 9, 20, 30 Theriault'®
iggg } Domestic wastewater g’ 57’ ’ ‘;’: g_)’s,zg’ Moore!®
1.026 River water 0.5, 2.5, 5, 7.5, 10, 20 Moore!?
1.065 Phelps'®
1.109 5-15
1.042 Domestic wastewater 15-30 Gotaas®
0.967 30-40
1.032 Wuhrman3?
]iégg } Activated sludge effluent & river water ga%go Schroepfer®®
1.129 2-15
1.047 Domestic wastewater 15-32 Zanoni!”
0.985 32-40
igzg Domestic wastewater & river water %8:?8 Zanoni®®
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Fig. 8. Annual variation of the temperature of 2 1080 3@EE TN, (4N - TKEL5.39
river water at Suita Bridge. » °C, 4.80°C, 5.01°C :#EEINSB. T TIRLIKF
o Observed, —— Regression curve. WEO 04, 3)IATEH oK F ST TORBERK

Regression curve was calculated by the
following equation.

T =10.79 sin {—?—”—(t—35. o)} +16.37

365
n=12, r=0.982
¢t : annual day (on April Ist, £=1)

t93E, BEDFEEE-THIT1.028L78%. C
&, LERRLE1L2CicEF 5 K,=1.571/day
x(2)Re AT i, Table 3 iT7R7 X Hic, BODs
DREEREK K12, £h%h 1.337, 1.316, 1.324

T : water temperature (°C) 1/day &723. <0 Kr 2B0T, 3JIAWRD 51K
FHHhEE TOERERIC X 5 BODs B2 FRIL .

12 AWisic B 5 BODs A& L i3, Table 4 [Z7RT

Maximum estimated IO ICESEAE »o, 1 H108, 1H308, 2 B10

10 HiIc BT, Zheh 72.04, 74.14, 73.34 ton/day

\ Average EF35. thodLA(1)Rickld 5 Le & L, Table

8 \/ 5 KART LS IEKNKE 70 m3/sec, 110 m¥/sec Ik

Es Minimum estimated % FEE 6.17, 4.1185M% ¢ & LT, Table3
; wRT Kr Z2(DRCRATE &, B RICET 3
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Date 110 m¥/sec D FRMEL B L 2. ZORER, FRIAR

Fig. 9. Annual BODs variation of river water at  4.80°C, FJ| BODs 46 6.23ppm iz L, FEHAER

Suita Bridge estimated from the relationship  ; gy 23 BODs 44 5.3 ppm T Hike) & < —F L

of the water temperature an BOD:s. Wi £ A B, BODs EOET O, AL

O 151 5 BODs S RORE, HRERDKEIHA R

U~ FINRATNORES SICLE b0 L
Bbhs.

ANKPRFRECRETKROERICET IEE

F D REBRFERE/L, ThF T Streeter-Phelps®,

Table 3. Estimation of the water temperature
and BODs degradation constant in winter.

Water BODs degradation

Date temperature constant Thomas? < Velz?®® 5 h3f@iT L BRI T & /s,
Jan. 10 5.39°C 1.337//day BiERE LT - ROMAADELBDELT(5)RT
Jan. 30 4.80°C 1.316 //day ~Eh3.

Feb. 10 5.01°C 1.324 1/day ac _

= KiL — K3(Cs—C) «eorrereeerveerru (5)

s ar
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Table 4. Estimated BODs load of the River Yodo including River Katsura, River Uiji
and River Kizu.

River Katsura River Uji at River Kizu at

Date at Yamazaki Goko Bridge  Goko Bridge Others® Total
(ton/day) (ton/day) (ton/day) (ton/day) (ton/day)

Jan. 10 32.9 33.9 4.2 1.04 72.04

Jan. 30 34.2 34.7 4.3 1.04 74.14

Feb. 10 33.7 34.4 4.2 1.04 73.34

» This means total BODs load caused by other small rivers including inflowing and
drawing river water. i

Table 5. Estimated BODs of river water at Hirakata Bridge on River Yodo in winter.

Flowing water volume Elapsed time BODs load BODs
(m®/sec) (hr)* Date (ton/day) (ppm) Data observed

Jan. 10 51.37 8.49

70 6.17 Jan. 30 52.87 8.74

Feb. 10 52.19 8.63

Jan. 10 57.32 6.03
110 4.11 Jan. 30 59.20 6.23 BOD:s 5.3 ppm®

Feb. 10 58.46 6.15

2 Flow time from the confluence of the three rivers to Hirakata Bridge.
b Observed on Feb. 1~2. Flow volume, 108 m?®/sec. Water temperature, 4.2°C.

TCT, t: KM (day), Ki: BiERFE{R¥ (1/day),
Kz FHid - &Kk (1/day), L: BREFEBRY .
BE (ppm), C: BHEHBRFBEE (ppm), Cs: 131
FRIEHFRARRE (ppm) 12t
(5I)RICBNT, Fid-KRK K, BERFERE K1, 114 d
SREEREREC 03 D0ERI4TNS. KT, §§m Eéﬂw
B - R0HCOWT, KROEEERZ L, WER €|g8°9
FBREEC K0 OB, BEWATD (—dC/d) ZRAK o 08
B%. ik, BKEE-SHEEE L, (~dC/d Z07p P
TETE, ()ROEBD LIS, 0 20 30
[dC/dtjmu = K gCys vevoveeerrarsrrsanrocnaeonnns (6) Water temperature("c)
(6)RicHNT, BEOCEEEL Thzh, K G Fig. 10. Relationships of the reaeration coefficient
KON TEET 2L, Fig. 10 KRTEBDERS. K saturated dissolved oxygen concentration

Cs and maximum oxygen transfer rate to the
water temperature.
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BPT3. 2ORR, 2o THZ BT - LHE
(—dC/dtmas 1T, BEAERLLIBNC EBTHS. = #

LizdioT, (B)RICBOTHINIIC B 2 IEERE

OFALICKIZTRBOEEL, BREBRERK K itk 1.

(EBETHCEND NS AHETCORERKIIE
BRERICIIRD SN T EH8, EHN» SR IMHEZ
K21tz , TTRRD7-BERKREETHA S &
£ZoN%.

ENFERIc KT TABOEER, EXREREN
KHRETINT /s, KPR T E/ o BODs
ZROCTRERK O £/, KEHRANIB X CE
Jhe2n»T, Theh F#51.023, 1.028 & X (il
fEE78 57z,
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