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Study on Runoff Loads of Pollutants in Tokachi River

Shosuke NATSUME, Hidetoshi MIKAMI,
Jiroh ARISUE and Hideshi ITOH

Abstract

The water pollution in rivers consists of many differing factors. It is very difficult to clarify
them all. So, many researchers have tried to analyze phenomena by making the models which are
reasonable regarding various viewpoints. Some authors have also examined and made reports on
the effective methods for quantifying water pollution in rivers.

This study was conducted to estimate the runoff loads of BOD, COD, T-N, T-P and SS from
easily obtainable information such as water quantity, land-use in river basins and so on.

Statistical analyses were made on data obtained at 7 points (112 samples) in main stream and
32 points (404 samples) in tributary streams from July to November since 1987 to 1990.

Multiple regression equations were used in which the specific runoff loads of BOD, COD and
T —P were expressed by three independent variables, flow quantity per unit area, area ratios of
land-use type (forest) and SS loads per unit area. The specific runoff loads of T—N was expressed
by four variables, flow quantity per unit area, area ratios of land-use type (forest and city) and SS
loads per unit area, and the specific runoff loads of SS was expressed by two variables, flow
quantity per unit area and area ratios of land-use type (forest).

Close similarity between calculated and actually obtained data was found and the equations
were found useful for evaluating the runoff characteristics in Tokachi River.
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Analysis by Simulation Model for Small Urban Rivers

Hidetoshi MIKAMI, Shosuke NATSUME, Osamu SAITOH,
Jiroh ARISUE and Hideshi ITOH

Abstract

A small urban river has different and peculiar phenomenon clue to the occurrence of water
pollurion. The water quality of a river is determined fundamentally by its river flux and the
incoming degree of the pollutants. To manage the water quality of such a river, We have clarified
the relationship between the water quality and the influence of these factors. In the Obihiro River,
which is a small urban river, we designed a simulation model by which we could roughly estimate
the water quality of a river from the existing factors, and suggested that the simulation model was
effective on BOD, COD, T—N, and T—P for small ruban rivers.
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R RO R R T o & DRIP4
PR (MEMEAERT) 1 X - TR % 3o
WIS R LT W A DS, 7 00 7 4 bk, BOGRE
ELICHEBLUTIEA F Y A0.1 gumole/ 8

THEIRINT & 5 AKX DK 60—70%, 1 gmole/ £-

T 40—-50% DK EIRMELE R L, 10 gmole/ ¢ LA E
T E > REBED SN Loz, —H, 7K
RixA R I ALFRKBIC0.1 gmole/ 8 LLETHE
WSED ShS, ARITALRRZD, RE
WRHE L TR S R c 2 L 1 umole/ £ |
TIRIFEAERENBD SN h ol
K6WIAYFEDEACHT 2R ERT,
HRIVALKBTERESHRY, AFIVA

1. 660nm iz & 2W¥IE 2,
* Hg=200, Cd=112

7007 g vh-aglii(ug/ )

-6 IHXFEDHESLHNTIEERORE

umole/ 2 0 0.01 0.1 1 10 100

AFIoA 1 00754 0.798  0.699 0.770 0.000** 0.000°*
2 0.671 0.800 0.678 0.691 0.000** 0.000**

R 0.713  0.799 0.68% 0.557 0.000 0.000
(%) (100) (112)  (96.6) (78.1) (0.0) (0.0)
A 1 0.754 0,760 0.000* 0.000** 0.000°* 0.000**
2 0.671 0.708  0.000* 0.000°* 0.000** 0.000°*
iy 0.713  0.734  0.000 0.000 0.000 0.000
(%) (1000  (103)  (0.0) (0.0) (0.0) (0.0)

* ORI R, 0 Bk
OEiE 1 umole/ & (112.4 ug/ 0 ) B K 78%
Wt LT, ASRTIk 0.1 umole/ £ (20.6 ug/ 2) T
FollHEE LMol £, KBTIX0.01 &
0.1 umole/ & DMK E RBEESROEIED &
iz, THODEERMS, HBEICKUL TEAERD
EO2MH RIS TALDROEEEERT I L 2RL
Twbe 72, # K3V A1 umole/ L FEETTIE
BT O L E WS BN A2 B 24000
wahiz(5), COBERIE, KM TIZLED
TWRWI L SRBDAREORY Tl vwh e
Fz ohb, RIS LTIV, Ak
LIEICHES O ko THEINRTEBY, TO
WEE X447 0.1 gmole/ & TH - 1z,

BHAE & 72 13 AR BE S O FHEMINTIC 55> TAER 0.1
pmole/ & TR RETH D, £ DNAEREN
NEDOND Z E»o (T —7 4K, FIEMLE
HREBL TV EHEZONLE, AFI VAL
umole/ 8 LA E, /K& 1 pmole/ & AL Tixil+
3 & 9 RIERIC & 5 BHH R Mifleat A L

—



5 HFIOLBETFTHRRIANARELEST
AKIDLME 1 umole/ 2 —— 100 ym

TEY, HEEFEHELRD SN & o JiI
BEWL TWwE EFHFLIONS,

WH* O AFISTA, KEEBITI0ug/L
(#0.1 gmole/ € ) LA L O IR EEEPH TR B & O
BEBIZEAELBR#INEVWI LZ2HELTE
D, KEBIFHE T TOHES %RV TEREE D HH—
K fiti 2" L7z,

MBI A ESIMOHM X, Rai 521k -
TilcRi s hTws, & L TEmEbrE
Buc i S h 2 R5EmEI RN R E LR TCH S
D3, PCRMUE 72 I3 E R & U C OB
JE QU AKHEED 1/2 1 AREDOWE) 1, HF I
60 ug/ € —20mg/ € (#70.5—180 umole/ £ )
ERERENDHEZEEMEL TS, 12, B
FF &, Takamura &' 33 & U TS 15 3
JN D5 R [X & JE7E R X O B2 6 H L T
CEREME A RE LR, AR ST S

R BE A 3 2B T 7.5—2,000 gmole/ €
ThHole I #HELTWD, EIEHERMX L
5 Yudth (X C I BB B W s S h, FERUhX X
D S S M- BBUI T IR 03 2 gt Asiiv s &
ExRRLTWnD,

BB L UTRERIC o 5 80 & 5 A RE SOt

B R & R B 2 I3 B E I
Y52 L IMEERD 508, LLEORERY S YK
BRI IAYVFERESHR(HIFI VA,
ARG WAL TlitER L Wk TH 2 e H 2505,
3. BMELCIINBESIUVESHER

BIKIC X2 3 hYFEiontd 28I, 38
DRI L > THOLMI R 2R ER LI, &
AT FERIC S Il BREEMBREH] (v~ ),
BRRN(FA 7YY, BLUERER (%>
i) THY, BEWICEL ZERBIELRE> T

R—1 INXFEORB/IKNT I MEORE
mg/ @ 0.0 0,001 0,01 0.1 | 10
suau74nv—a (ug/l)
YRV 3850 3240 2756 3310 2000 0.0
3720 3860 3544 3720 2620 0.0
ey 3785 3550 3150 3520 2310 0.0
(%) (100)  (93.7) (83.2) (92.9) (61.0) (0.00)
AT 3690 2890 2620 989 0.0
3030 3450 2960 1410 0.0
¥y 3360 3710 2790 1200 0.0
(%) (88.7) (97.9) (73.7) (31.7) (0.00)
A ¥y i 3240 3790 3170 0.0 0.0
3590 3170 2410 0.0 0.0
R3] 3240 3480 2790 0.0 0.0
(%) (85.5) (91.9) (73.7) (0.00) (0.00)
* LRz T - aRTRLTWLS
B—8 IHXFEDOESCHTIAEOEE
mg/ e 0.0 0.001 0.0 0.1 1 10
vy 0.797*  0.736* 0.667* 0.319* 0.000* 0.000*
0.803 0.715 0.735 0400 0.015 0.000
R3] 0.800  0.726 0.701 0.360 0.008 0.000
(%) (100)  (90.8) (87.6) (45.0) (0.01) (0.00)
¥ATY I 0.783* 0.717* 0.574* 0.298* 0.000*
0.696 0,623 0.629 0.242  0.000
R 0.740  0.670 0.602 0,270 0.000
(%) (92.5) (83.4) (75.3) (33.8) (0.00)
A&y 0.673°* 0.652** 0.575** 0.000** 0.000**
0.706 0,673  0.627 0.000 0.000
i 0.690 0.663 0.601 0.000 0.000
(%) (86.3) (82.9) (75.1) (0.00) (0.00)

* 1 AIEHIRG IR, ARk b RS S
* k3 SRIEHIRLIE AR e s B
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Bl ThHhdEEIOND,

BRECELT, Y=Yy, F4AT7Y 7 Ok
A5 1 ml/ & T bEX GREI Xt LT 30—60%
ORBETTH, FF Y UHRRKRETIRE >R
SRE LD (RT), £, BESWCHLTR
FAT7Y ) WEMNIml/ L TH O%BEET IO
KL, yoedred vy YHIZIER0%T
Hot (%8)o

IROSDERDMS, IAVFEORBB L UHEE
SBLTIRA F ¥ V8BRS HOEEERTO
WRLT, 479/ vBbBEVuHEEERLT
W3 eHIONS, £, HEEHWE TR
LRI RESOFEMESAEL TWw s bDEL
T DEeMNBMEINL, ZhiZHEER (X
oA, KD OLE LFRABROBRTH 575,
A F ¥ UHIE T R TORES OFIEMIE» L L
TWADIEHNLT, ¥y=vyv, Y47/ VidH
fbLTEBSY, KEDBHLBED ST,

FAT7Y 7 oBgBHITHY, —FH, Y=Y
DARBEH, A F ¥ UHBRERITHL ZLhS,
YRV LBAADI EAF Y UHLNERE
L T3 EH 2 6h, BEAZ O L%
Hile ¥ O3 2 HEEOMERBIEDO LR D3
ML T3 EHEEE D,

WS 'O DSERC i Uz 38 5 b, RHER
LG L TS bDORBRFERIOY Y THD
D, ESFORME 1mg/ LTRSS, 5mg/ L
PLETES, KEEbICE- Foohilk
LIERMELTBY, KEBREREFAKRTH-
s ;
N E TR L 2WBUCH T 28I H &
D IMAWEB TR TRV, LE S, Bk
B (AXH TV, FAARVH—T) Tl
BUHERICBA LSS, #7772 D
N RkiEMESS 0.1 mg/ 2 Tk & 1 mg/ € Tl
40 HHEIESE L v o1 2 k%, £z, SH-JEH?
BRI % b b W T RBEDRINER 21TV, B
MRTHDY A MY v 1mg/ L EINTREIOBTF
RIZELLET L ETHST L, 0.1mg/ 8
DOEMTRBEMERICELLETL, 20H%bLY
DB LT DA THDZ EEFREFNEEL T
BY, BREOKRADBRAE & > THEIERHWIE
SNTLESIZERRLTWS,

3.5 HABMEEESIUILZ78HKkELLL
ESRE

EAREHESU B &L U TV 785K & S

BRoOER, PIYEl, KEoWwEk, HETS v 7

®—9 HMRK, FKICLIHSIHERR

wAW /KRR % (%)

X (M1 HRE#t) 1 364/518 70.3  71.2
2 334/464 72.0

fal 3] 1 364/509 71.5 71.0
2 308/437 70.5

A 1 434/527 82.4 79.4
2 318/416 76.4
FFEH 1 312/624 50.0  39.3

2 136/477 28.6

HEIS w7 a—2R 1 228/369 61.8 59.9

254/439  57.9

1,2 B2RKMEL I & ERT
BEW, BB S O ) ¥y — L ORI

I—ADOHEAKTRERRICBEL TRENBD O
o te s, KWK CREEOEESRD S
7o (F— 7 ARg), BEA WL T, KW & HEY
S TN 3 —AHKRDBEEMEL (X9), #iH
W ER B R AL S PINE { G Z D b OHER
BRI L > TH#F S 1 5 & R R DML &
nizeHzonsH, HHIIEROMRESLED S
Ny, FT-MREARNELDLEIHI RV I L,
¥ P S HE L - BB AT ORI Tl A F >~ 8
1 ug/ L B3R ENTEY, KIWRLIL LI IA
F o U8 1 ug/ 0 FAET Tl 15%FRE A HsIH
EhaicntL T, HERER» S k% LI S8
GIHEFRERBBONTWS Z &, 8o HERIE
SRS D] & > DA P M FELE L 7 T g
HHTBETE L,

3.6 R=NRN=F 4 R7FZELBDLV-EMRERD

¥ &

W 92 Bk T & Chlorella pyrenocidosa LA 4% I
Anacystis &= Anabaena B ORE £ b [ I
(R U e DSER T W BRI DS o 0 D JSE BN I & 7
WEHIM L, Z 2Tk C pyrenoidosa O H DR
EHET 5,

7 4 A 7 L OB PRk P X AR EAS W i3 TEK
Sh¥(6), FDMRAHEIL 0.1 gmole/ L LALET
Hot(F10), ORI I AV FEDOESCH
THKBOFNERTH D, LHOLEHBS, K
F o L&Y LTI SRR A R E v
Zk, £, BRCEIIHBEORVLI EFEDORE
MEELTWSZ s, FHHEEC L > THRER

-



h s

6 NR—=N—=F 4RI EKICLBZBELEMADHEAR
(L %M@, £=TF: Kk$R0.14mole/ 2, HF;
7k$8 10 gmole/ ¢ )

#—10 Chlorella pyrenoidosa % & H L fe R—s3—
FA4RZ2ECLEIIEDEROHE

mg/ 8, pmole/2 0.0 0.001 0.01 0.1 1 10

8% L 0 0 0 0 0 0
S 0 0 0 0 0 0

3 (mm) 0 0 0 0 0 0
47/ L 0 0 0 0 0 0

S 0 0 0 0 0 0
3 (mm) 0 0 0 0 0 0

Fxvy@E L0 0 0 0 0 0

4 (mm) 0 0 0 0 0 0
kg L 0 0 0 17 20 34
S 0 0 0 16 25 38

AFITA* L0 0 0 0 0 0

¥4 (mm) 0 0 0 0 0 0

L ;HIEMHORE S HIEAOEE
* ;mg/f *% ;umole/ @

BEET AR L+ a3 gL v —r 2D
bW TEREEML 7205, BRIFBIEEOR
bOLFEIETH oz, 2O EMER—IN—T 4
A 7 BIFRHRAE, HERHBR EDS b4EYR
FBOHFEEL L THYZHFETREVWEHEZ R
%,

4 & i3
IhETREONLERERETEE, AV

RIS L USRI 5 0802 & 5 & WRELEORN

FEWHNT 5 REHECESBEREOTE IIHBICHE
N3y, HEEFRKPCESENIRS T E4E
YimEROHEEYE L THAYT 2 3 TFoOR
EEHLEEZOND,

(1) FAhOEBEEROFEEKCL->TIAYF
EDEEEHESHEE NS OT, BEREDPT
BEEBEX P12 LTY, ZOBROAH
S BEAKFIZH S LOEBEVMEN Do e LHET
LB TCELL, oBEEE IKER
MEHBECL LWL AATRITRETHS L
E2b,

(2) BEOEH, HI2VIEFOELITL->THS
DOEEVEOGFEEZHEL L5 LT 258,
RERERO Z LESEHETI2HAETHHG
HEZES 27:8, BEAEPETHACEYY
HIEFETIZ RV,

() zAVFEIRE HEBINLTIRERD
EOHWMTIIRL, ThEEHATLIDE, B
WA EFIET 2135 RN L ERTH S
EEZ B, L, AshOhIb TRAIOE
HWEESATY S L WBERE (8
RAZE) OFOFEEZERIKZ, LHrbHEic
BRETH2LELHIERE, COIAVFE
DFEEEBRE—RA 7V —=v 7O THRYT
B5ZELIBTRETHDEER B,

UEDZ Eps, LBRTOEE LI BREFLR
#EETHLE, [UEFEENRE LERETE
BrEoh 2 Gisey 59D ATP 2HIET 3 A
%, &S, Takamura 5 HBEREL 72 S 5K
EEEHET 25, HE0IZEIL-EBE? OME
L 7- 6 e S TERE (AGP) fllEHLSHEYITH 5
EEZ 5,

2 £ X W

1) ERAEWR#RE £ 1145 TKFLEER
KERIZTEEEEME O ET MY+ 25
%2, WEF 60,761 S BIRFIC R
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An Examination of Algal Bioassay Method
for Agricultural Chemicals and Heavy Metals
in a Water Environment

Shuji HINO

Abstract

An algal bioassay method was examined for agricultural chemicals and heavy metals using
Closterium ehrvenbergii NIES-228 and 229 strains. Although growth and conjugation of these
strains were inhibited with those chemicals, the results showed a widely different order at the
concentration of the chemicals, and the biological response in the prosess was not quick. Since
these algal strains showed non-conjugation with inogranic nitrogen (¢f. nitrate-nitrogen), the
phenomenon derived can not be determined from the poison with the agricultural chemicals and
heavy metals or nitrate-nitrogen. This is the most remarkable lacking regarding the algal assay
as regards these strains.
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INM Database O 7 — % & E§lfitin S3KRD 1z [BFE— 27 Vo] — [{ERBERNE] iRz kg7 — 2 &
T HMEBERT T 707 5 A%BFEL, &6, ZOT 0S5 AO/NRBIRITHADIGH Z kA 1z,
FDHER, Cessna 402BOMEPERF OB E—2 L i3, Lp = 121.039 — 9.994 X log(SD) —
1.433 X log?(SD) L KILT & 5 Z L bn D, BIFEMHMEIET 2 Z LR TE R,

1 FL»IC
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KOBTFHETN L EDOEDICEALTETY
bo LU, MM EOMAKRPHWZICLY,
INRU 2SBS0\ ) 0 77— X B HUS 28 385 08
A, BIREIEROHSEH & A WNEIBORTT
BRI B DRINIC B WL TS L Eilij s,
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TWwhb, £/, HAENTIZYS-11D L S
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R BE= @i Z= == EEEET
4 Ss = 65 70275 -
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' 200 ‘ 350

500 ‘ 650 ‘ 800 ‘ 1000

ML R 289 H 6 1

1500 | 2500 mytesssiin © Arimis i

Frr~0L (dBA) ‘ 91.0 ‘ 85.5

# (Cessna 402 B) OBRERFIC 5 1 2 BRI — 2 v
XV EEAL, [BREFC— 2 voov] — [ R
g 2K, 70/ 07— L LTHw
5 Z Wz L1z, Cessna 402 B OBfEBERE, +b b
xR K 2 7")01‘pm/min ‘Cﬁéﬁ‘ L
TWwaEED, ZHMEECBT B 7 V)b
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E— 2 VAV RAD & 5 i EREEE OB%E L
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B 37 NL-01A(Rion)
70.0 vkl a—4 D LR-04
(Rion)

THBEhD
Ly = 121.039 — 9.994 X log(SD)
— 1.433 X log*(SD)

Frz, BEBERRFIC B2 ERMER 5, Mk
EREREA 1,695t & L, BERIL 22w CHEREL 72 &
HEL, FRESE U, BEFERICS T 2%
B 5 2R T,

PLEDF—% %M, i EEBEERE L U
HEERENFNZ D VDT DV ~RHHIE R ITOLEFF v~
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NOISE CURVE : Cessna 4028
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Simulation of Aircraft Noise at around Airports
Application to a Small Airport

Hideaki TAKAHASHI and Takuya SAITO

'Abslract

We developed a prediction program for aircraft noise based on the relation between the
measured noise peak level with an INM Database and the slant range distance in a small airport.
As a result, it could be concluded that the noise peak level is expressed by
L =121.039 — 9.994 X log(SD) — 1.433 Xlog*(SD), and thereby, we could determined the area of
the impact of aircraft noise around small airports.
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