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Runoff Loads of COD in the Kurose River

Takayuki MITAKI
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Relationship between Suspended Particulate Matter
Concentration and Meteorological Factors at
The Coastal Area around Hiroshima Bay

Sinya SETO and Mayumi OOHARA

The relationships between daily 1-h mean SPM (suspended particulate matter) concentration and meteoro-

logical factors: vertical temperature difference at early morning (DT), daily mean relative humidity (HUM),

and daily mean wind velocity (WV) at the coastal area around Hiroshima Bay, have been studied by statistical

analysis. SPM concentration was correlated well to DT. From multiple regression analysis, the effective

variables for SPM concentration was DT in summer, and were both DT and HUM in winter, whereas WV had

almost no contribution to SPM concentration. Therefore, atmospheric stability at early morning controls

mainly SPM concentration throughout all the year around. Particularly in summer, given daytime ozone con-

centration, the fitness of the regression models were significantly improved. It is reveals that in summer,

secondary particulates which is generated by the photochemical reaction, is largely included in SPM.
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Fig.1 Location of air pollution monitoring stations.

S1: Yumi Park; $2: South Kan-on Elem.

School ; S3: Minami Elem. School;
S4: Yaga Elem. School; S5: Kaita High
School ; S6: Kure West Fire Station ;

S7: Kurahashi Island
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Table 1. Correlation Matrix of SPM concentration.

Yumi South Minami Yaga Kaita Kure Kurahashi
Park Kan-on Elem. Elem. High West Island
Elem. School School School Fire
School _ Station
WINTER
Yumi Park 0.744 0.863 0.332 0.862 0.908 0.849
South Kan-on Elem. School 0.851 0.870 0.904 0.762 0.748 0.565
Minami Elem. School g 0.851 0.889 0.950 0.816 0.855 0.647
Yaga Elem. School §§ 0.851 0.852 0.910 0.842 0.833 0.603
o=
Kaita High School v 0.738 0.734 0.890 0.839 0.909 0.764
Kure West Fire Station 0.690 0.643 0.844 0.746 0.899 0.738
Kurahashi Istand 0.842 0.859 0.921 0.905 0.878 0.800
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1.0 1.0
Vertical Temperature Difference ’ .\.
./. ® [ ] /./.\.L [ pes——
— N0~ pal a
° °
[} ./ \. - \§.
0.5 0.5 —
[ ]
;:_; Relative Humidity E Vertical Temperature Difference
3] L —0 ] . . gn
Hé ./I/ ~a— " % Relative Humidity
: 0 ‘Wind Velocity : [} N
2 /‘ 2
8 A K A
E " \ yd £ Wind Velocity AN /
3 oA S A A
/ A
-05F & -0.5 /
A
SUMMER WINTER
-1.0 -1.0
Yumi South MinamiYaga Kaita Kure Kurahashi Yumi South MinamiYaga Kaita Kure Kurahashi
Park Kan-onElem. Elem. High West Island Park Kan-onElem. Elem. High West Island
Elem. School School School Fire Elem. School School School Fire
School Station : School Station
Fig. 5 - Correlation coefficient between SPM concentration and meteorological factors.
Table 2. Selected variables for regression models of SPM concentrations.
Summer VWinter
Vertical Relative Wind R Vertical Relative Vind R
Temp.Def. Bumidity  Velocity Temp.Def. Humidity  Velocity
¥ ¥
Yumi O O 0.664 @) Q 0.719
Park
South Kan-on O 0.688 O @] 0.756
Elem. School
¥
Minami Q Q 0.738 O @) 0.865
Elem. School
Yaga O 0.613 O O 0.814
Elem. School
k3
Kaita O 0.662 Q O O 0.725
High School
E3
Kure West o . 0.597 O Q O 0.746
Fire Station
¥
Kurahashi O 0.713 O O 0.540
Istand

R: Multiple correlation coefficient adjusted for the degrees of freedom
Symbol O : Selected variable
Symbol % : Variable of which regression coefficient is not significant by t-test (significance level = 0.05)



GRS 2 —BIZRE 5 10 5 (1988)

VBEHINLWVEDOTH D, BECRTNTOHERICE
WTSEEMSEL VAT TV AT EPEMITH Y, —
T, HWIZE & EEOFME &AL LY, ETER
B L HEHRESENTH b, REDOFFIMEI/NI L,
Lok 3z, BHOMEFAOTEER, B, L biC
SPMBE~DHESMVRAL L IRRERTHD, 3.2
HCHEHEL 12 S P M5 SR i B R D EE MR i
BRI DLHERINS,

BERDEFVOBAE RHET AL, BRERER?
BLAERREOAPRY., BREERTREDEF IV
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Table 3 Th5, Oz BERIKEZE L AKBCEAIERT
EDAENTH D, Table 2 &L TEFVOBESE
BEZCAELTVS, —)5, ZOBEIR0:BERED
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P
100 r Pl
-
SUMMER Pl
w 80F
S
X
g 0
£
g
s Or
=
7
20+
0
0
Q3 concentration, ppb
100
WINTER
™ m I
$
3
R
®
E
3] ce ®
é e o ;.o. “ ..
L ° o
® .owe
0 i I L 1 L 1
0 20 40 60 80 100 120

Q3 concentration, ppb

Fig. 6 Relationship between O; concentration and SPM concentration

at Kurahashi Island.
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Table 3. Selected variables for regression models of SPM con-
centrations during summer. O3 concentration is added

to independent variables.

Vertical Relative Vind 03 R
Temp.Def. Humidity  Velocity
. 3
Yumi O O O 0.771
Park .
South Kan-on O O O 0.797
Etem. School .
Minami O O O O 0.851
Elem. School .
Yaga O O O O 0.810
Elem. School
¥
Kaita O O O 0.792
High School
: k3
Kure West @) @) O 0.705
Fire Station
¥
Kurahashi O O QO 0.832
Island

R: Multiple correlation coefficient adjusted for the degrees of freedom

Symbol Q : Selected variable

Symbol ¥ : Variable of which regression coefficient is not significant by t-test

(significance level = 0.05)
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EEOMBLBERF TR (B28)
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BYF &, FEHT
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Effect of Environmental Factors on Algal Growth II
Specific Growth Rate of Algae with Multispecies Culture

Kyo HosHINO® and Etsuji DATE

. F UL &I

HENE, GBS, FARES RSN SEHREER
T, EXRPESLEE (0750202 ) OF
R X L, THE SN 2E#EEY, AdioKESEo—EH
LN L TVB, RSk TY, B,
THEINIEEERIZ 1AM COD ICBELT
316 b T ip b, B bbb [REEICA T 2EERRKYE
FEHEREED 1 H%47- hD CODARD 20.9 bt T
13—#—pPEbkrcedp@oont’, cokd
WEBHEROFRAL L » T 2 REOEBIC VT,
FORESREEL DT B T b1, EXmbEEW
AL, 4HOKENEZRS LKW TEETSH 3.

PR T, BBk ERAL RAEET L ,TH
oM s BERT L OBERZELPITT STt DRE
EEEREE R EEL, FOEBRISVTHEL.

AETI, PAEEcTOoEREL I ab—Va Y
OB LT A, RO BEET & 0BT
2HEA T2 L 2BE LT, BEORBASEEESERIT
X, T, BEoBEERICHT AEE, BERUEER
BEORET SN THRLIE 25, ETFOMR2E
DTHELET B,

2 BB K

2.1 EEER
BRICHERT 5 RE ISR AT TRUIZE S 1T,

FREHY 90 | OIEFEFEY VT, BIR EHf» L2~
WRES—52F (150 WX 84T /1) R L1,

2.2 ERGERUHFHE

ERCERT A3k, REBBHRTHEIC SO TR
BKBEAKL, ERECS LR 1% 100umBEDT SV
g hvay b THEKESBL, AEOBEM T2 b
PCAHERD RO

KiE, BEOHEPTE<HRBTIE, COA5REKE
ERAIC AN, BEORBER2ETIHIC—ERD
b A (PO4-P; KHPO; % b A& LTS5 ug-at/1) L B3
(NO:-N; NaNOQa#ZBEE LT 50 ug-at/1) 2EMLI.

& 7o, WHEREORE LIS BT, ABK
51 OFFRECAN, PO~P &5 \iE NO:-N %287
EOBEE DL AHEML T,

BRI IR 8klux R ONKIR 20C BEAL LT,
2. JICRTHRTIR, BB S 4 2—E b 12K
ROBEEAEE U, BEEKIIRE 7 « vE — 28U
TrE TR L o,

BRI BTS2 2T R T (19 1B ) 174,
F O, BEBEEKERKL, 2087 40be ROHE
BEEOSR 2T - 0.

suoT e ORFTE 0% 7 & b Ui ic S 5
to, g, FEEHOAFRA— T FIAF (T
=3 AANE) CfTo 1z,

trds, WRELI TS 00 b OIS - TOE D,
B L OliES A BIRENC X o TREEL L.

2.3 EWMEH

231 B &K

SO AREORELR<A ), Ki%
10 ~ 28°C DT T 4 BYRF (10, 20, 24, 28°C ) iTZ(k3
¥, WREE OBV BRI

* [LEERSHESE Environmental Protection Division, Hiroshima Prefecture
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MR OB PIR2KERTIL, BE % 2.5 ~ 30 klux
DT 4B (2.5, 7.5, 15, 30klux) KE(LIE,
BEREBR RTT o 70, '

2.3.3 KIS

KERBBEOKBRENIERTIE, PO PEEY
0~10 ug-at/1(0, 1, 5, 10 ug-at/1) OHHET, F 1z,
NOs-N BB iz 0~50 wg-at/1 (0, 5, 25, 50 ug-at/1)
OHFEATENZFN 4 BRICEI €, KBRET 2, 2
¥, PO+PREDOHEZINHERTIE, NO:--NIBE
1250 ug-at/1 KEAFEL, NO:»-NEE DK E LT~ BE
BiTid, POPBE% 10 ug-at/l KEELIZ.

2.4 FEOHWTEERE (1)
B ORI TS B IREE 2— RS & IR E
THE, WRDLHRBTCEHTEBY),

dcC

e =uC (1)

12120, C: REisR] ¢ 1T\ 2 EEE
t: FEEREEE
wc SEFEREE R ( LU )
MX2BDT5E, QRBEBLND,

(o)
Co

In = ut (2)

1L, Col t=01BI ABERTHD.
g1z, (@2

InC = ut+InCo (3)

EFEEBHOT, BIELIEBERONH % BRERCIL
T7my b93E, COEROMES HIBEREEH (1)

Li2h, COWSERNRETHET S L0TE B,

Tk, RERTIZIn a7 402 BE 2T uDHETE
2rro10.

F 1o, BEEOHEERTIIEKE, BRE, KEER
BTN, oKDt sicksns®,

B = e F(T) FU)-FN) ()

T212U, pmax: ORHEIEEERS (day—Y)
F(T): /KEBRIERE
F(I): WA
FWN): RERRBEFRK

% OFFERIC DV TR & BEDE TR,

BEOWME L RBATI BT 2079 (B 2#)

3 MRLER

3.1 WS ERE

FERTRE UToKIRR, 10, 20, 24, 28°C D 4%
Thh, BEHRICEBBOEMORE, HHEKE %2
U CTHRELUZ., CORMET198246H, 88, 118K
SEBR 21T TR 12 BEE D LI EER (1) %#F 1iTRT.
3EDFERITUL, 60X VBHOENBH, KEDLR
EEBRpuEFEL LY, WThd 24COBEPREIEL
28BCTIRZNED BETLTVR, ZNHDT EHMD,
e — & ZRU 12 24°C (T D3 ERE DIETEIC 35 1) 3 SR IR
RUETHBEELON D, FAEHOBOICL BHEY 7
Sy RBOEROERKIEEEEDIES > ED
FRO—>ThHDLELLNDD, HHEL - BEII
BEAEBHERETH - TOTNOBER S Chaeotoceros
N 3 Skeletonema 3@ EBThH b, T Dy Rhizosolenia,
Thalassiosirals & § R 5hiz,

LB T B Chaeotoceros S0 Skeletonema \T L 5 37
BHFEL TR LY, Lo 2BOBESEBBEICKIT
HHEBTHIEADNBLED S, FERTOERPE
BORBEREL LU TRA T, ZNE SMAERTVIDE
EZAiboNA,

B OHIEEERE »EAE 2 b LT s & ik
BRBELY Ial—v s v RFIETEETHD, 2.4
TARUTZ (@) ROBWMEEITIZ ZNFNELDOFIDHRE X
nTa?, T, BEKETE—2 2RTEA
7& U T, Lehman DKBRENEZRCTRE 21T 1.

Lehman @z 5) N TEINS.

F) = expl—2.3X[(T = Top) /(T — Top)1¥  (5-1)
T > T:ypi @i%é
F(T) = exp{—2.3XUT = Top)/(Tu— Top)]?}  (5-2)

T =Tom DIFE
Je?ilL, T: X &
Topt: b TEN P
Tu, Tu: BIEOLIE, THR/KER

1 ISR I RT3 KR DR
(day~1)
EEAER 10 20 24 28°C

1982, 6 0.60 0.72 0.81  0.69
.8 x4 041 099 203 0.87
11 0.86 1.58 1.82 157

¥ 0.62 110 1.55 1.04
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1982410 B, 19834E 2 RN 5 BT HRKEE TH
FUIZRBEIL, KB 1mT 23~38klux, 3mT10~20
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AEBROBEHRIIEROLEERE2 10nBEE AT, T
NODEEBEICHELUL. CORMT198345H,8
B, 118, 1984E28® 4 [T, TR T2 EEH DL
THHE 2% 2R T, RESE LB LE Lt 3Bl
mh, WTFNOEES D 156klux THRIBVEZRLI.
30 klux Tit 15 klux {CEERB EEL S, TNB LEND,
15klux LN RERETHD EEZLLNS, D30
klux TOLEEEREDOE TR, BHEECL8DL
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| EBRTE SUI BRI /KIBEDSER E AR Chaeotoceros
43 Skeletonema BSBEETH b, —WEEEED Rhizo-
solenia, Thalassiosiva 73 ¥ BB LIz,

B 0 I TN AIRE ORIEIE, 6) NTHE
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#F2 IR IR IREBE O R
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3.3 REMMEERRERE

SRR CERTE U TR EIRMA X POS-P TIZ, O, 1,
5, 10 ug-at/l D4 %H T, NOs-N BEiX 0, 5, 25,
50 ug-at/l DA% E Uz, [LBEICE) 2REIEER
13 PO4-P THEAH 1 ug-at/1, NOs-N T @I 10 pg-
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D 3 ITIH AR E TR EOFLHE S B TRUIL.
LOEER»A B E, POP Tt 1.4 ug-at/l DPEEET,
NO3-N TlZ 9.5 ug-at/l T x ZEIF—22R LT3,
EEATHE G U 12 BRI KB DEBR & FREIC Chaeotoceros
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Cross-Check of BOD Method

Toshiko HasHIMOTO and Kyo HosHINO®
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COXHuEErL, E, RR4EEOETInR
Fry P 2F0, BODOFELELTHIUSEORHHE
TOVWT BEBRBOEIR 281, %70 (D 27> TORE
IO TEOELEDRIT-12DT, ZHHIEDNT
HET 5.

2. R A&

BERY & FAROFETRAD 11 GEF, BROMHE
SO 2 HEER O EIE 2 D 14T 7 R
F oy 2 RERLI,

SEl2RBE(S1, 52)%, HMEHEEEIARYD
G pH2ICHTEL T, 2h N1 1K1500ml O
H 5 ARSI SEL, SOEERcEiALz. /45
FEBci T, FFHBEETERRETACELEL
1.

SR 2 S L, RDEBD THS,

S 1 ATEHERICI VI —2 2TEMLIZHD (BOD
BRI R

S2:H0a—2- i U EBRREE (B BOD
CJAEF C 132mg/1)

cD3 b, FRS 1, Ao Lk coD ({FE
BEERR ) HiIKL b BODBERHEEL T 3 BfEOH
AR RRD BT & LU, B 2TV TRk
R R EHER %2 100me/1~150mg/1 £8ELT, 1B
REOFREETOFTHT L & LI,

BEEOCARKEIEE 1O LB ) TOREER, RBRK
REERALIKOBEE EREOBE-ANAE, e
FoTOFBERTONTIATILE &L, £, 4
RO 2/ & L, 3HLUTOMED RV
JIS Z 8401iC k=72, 8 1 DOFRERIT T,
IBMBEETOREDS bIRINIEED S DE2RA
THEENCRATH L E LU, 2L, BREhiz-
T, 3. 20ENEEORDDEICEINTIE, 3EBES
TOHE %, 7OMOEICH T, SHEEMERAL T
BB OHE 2 AL THE 21T,

ST, B8 Y21 oA, BB pHAZ 2 E LT
HBODT0.1 N—NaOH THH % 1T BICiEE 2T »
TBOD#$HFT 5 L& &L, EERISHECES
THLDEL, EEEOEERCEBEORERTOLEM

=1z,

3. BMRLEE

3.1 YaRAFzu IOER

EHEED DEMINIZS O AF 2 & OFSEL REE
HEOHETIC DN TEEDILDOPR2TH B, ChiT
kAL, EHEO BODEBEOTSHEIZS 112100 ~180

* EB BB  Eavironmental Health Department, Hiroshima Prefecture



B R v o & —HF U8R 88 10 & (1988)

150F O Ou l
4 = <
L looF 35
H#
=~ sof
&
s 60F L Cra 34
= b T 49 4
40F
48 7163 ?l 53 . (R L= R :g 5
) d ﬁBoqﬁ et
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L1 Lz L3 o L5 LG L‘F Ls L9 Lm LIl LI L3 L4
W E T
K1 FJHWEOHEREEL DO EEE
HrPo#iF DO HRE, Bz g

® SR L B REE
O ERUSNDBREE

100 o O
Y =-36 In(X)+4187

1 5 10
B/ R E B

FM2 DOMEER:FHREEOBMRE(81)
ERUTERES, BEIDOMBR
WERTT0% 2R
o ZMHEA L e B
O ERUNDETEER

50 100 150 200

BREOEGRERLIIONE 2THS, BB TEDS
NTWADORYERRD 40 ~ 70% OWHEITIEYST 575
&R % 5 1 OFREHZ ST 2 OEIREROID 6 5tHE
T5E, 25~588fFL o, Thid, COD»LHEE
LIRS 15 ~ 60 ORBICA 5 T 5, SEOA
i TEE SN BEREREE2»5HDE, L2, 6, 7,
8 LIANEIZIZ 25 ~ SR EEDEEIC S o172, L h, BF
UIcH TSRS 3SBEO b + 5 ERECMET 2 D58
I, X3 RBEASLELICRL LAREOER
gL LD ELS, 5, 10, 11, 13, 14 BB HBLER
BRTRERT T DEEALN, L1, 2.7, 9
BEFEFEELBLIZEIBIVEEDRS, L4,
SIEAREEBET AT, ARERROZ WV 2BRNL S
AED@ DO 0mg/l &7 o121cdh, RS &0 1BED

100
Y = -3 In(X)+181

1 5 10
B OR O OB (D
3 DO MERE BREEOBE (52)

EIIERER, BRI DOMEE
0ELRT L 2RT.

50 100 150 200

HEIZO TL BODOOHHMTE TV, 2O 28
Bz o T, [ELTVAERBRIZFAFN2~3
ERRELTIOEETREEE LTOWNET 1213 305k
WEBbiA, L8 12i-20TiE, 3EEULERRL
B SR U oL, SlEl BT, HEVE
BTN 275 REEFOBEAS, — O THEHKE
THIRORES D 5 LVEAF L Ok 5 ICRVHET
GO ERBTAHE X HD., LL, BIROE
L EhTERLE, DOBPEREL ~ 70%DHEFEIT
ASEVCRESEN D, ELBODEESHE 5
eSO DT, BHHERZLL Lo BETE, ¥
W THRIRE OB % HERAE (m1) x 2" (n 3 EZ -
reEEs, BlAE, n=—1, 0, 1,) IRDIIES BLHD,
8 2iT2VT I, MEFRE% 100~150mg/1 & RE
LT 20T, SEEERoaEEIODORERY 3.5
mg/1 &F 3 & 28~ AEOHERERC TS T EH
bhB, 12, 81 &MU LS DOMBREE BRI
DOEEEERR &R L 12 3 OEFEH O 5 DOHER
@ 40~ T0 BITHET 3 HFUEROME 2HEL THS
L 20~ 45 EOMETH o0, DL I REBE»L, K
2/ S 2 DFFRER LS D & IFERED BAI 28~
ABEDWIC H SR8 MR- 12, Fin, BEMD
BHL I 20~ 45 fEOMEHT A5 &, 13T ZOHE
Zhb, LeMeoERRTETFRAR2LT Y IZERDCS
StPgHE, 8 20T RIBRBRIFUAREECHRE
BiThbh T3 bbb otz

3.3 HARFz Y OEEHMIFEREO BODRE
RIS BERY
FHEEINES 1 RS 2ORBRTOWVT 5 EOREHE

.——24._
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BOD®W & o AF 2w HiT200T

R E

%ﬂ?§§ﬁ§i§”%ﬁ EREE EMBE

N R L X aw ox TR EH
mg/l (QVw#) (CVx%) mg/l mg/1

S 1 14 149 33 g6 190 e6s

S 2 14 127 o3 2 125 580

ZiT2TVA0T, THhoDOMERAVCTESE ZA
R, =M, FAE RHEHCHRE LicodEks T
BB, T LBE, FHHELS 1 T149mg/l, 52T
12Tmg/1 2R LI, L0558 213 BWET % 134mg
J1EUIADTHBOT, LOIDRAF =y 7 OESHE
BREYLHRERLILLDEEALNS, Fi7, SHE
FEOCVwIZS 1053.3%, S22 25%Ti3E AL
DEPLEODITHLT, EREEOCVIZS 145161
%y S20516.4% LIFRICKELEERRL, PO
FHEBEDRIDIE S 2 25A S L & 0SREBS hiz.

Ll EDfFRITEST, &HEERI 5 EoRlESRO
3 bEA By EEEROVTRLEOMNE L, K5
Ths. MfAR, 2RAELOMMERLEbOT
HBH, LT, ERFAELREL - BB FhFh
OSHECHICERELZEL DD E > 2HET B0
RO3HETHS, ChRdh’dd, S1IE2VTIZLT
PEMFEEOBMALIEL, 728 21250TIE, L
SHSE L L 8 DNEO KRR & 0TV B, CORKIBRY
Ttz &8 ) ERROBE R MRESETH % S T
INBD, FOLEXDOTEFLANBCE ET5,

FHEID BOD BB B3T3R4 LTIE, F2iCF
UIcBlESMAD 5 5 DOTHERE, 75 v, BER
DA BODBE, EEROBSROHEERENELS
nd, 2055, EOEEIZLIIZ81 RIS 2DOD
OMEE, 77 70K, EEROEH BOD BEnx
THEEO BODIBE & D% 2k, FhFNOEE
R PHHEUICE 25, BEENr i -Fhd —0.236
~0.3120WMAIH Y, T 5 %OERE cE B EEE
BED SN 572 (ro=0.532), #->T, E2ITRL
RENEFROECEETH L, Thb0ERIZBO
DI E AEEELzW D EEbRB,

R ORI OV TN 7K, HEETAK, Tk
BIFA, TRUEBGEOK +m)) Ik, UEREBMER, U RS
ROk E 3 SEHAVC R TOIY, 2ha2ho
BT T BODBEORR &/, FEEE2EDL
b OMBHEETHD, 81, 82& &HEIK, FETK
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M E s
K5 SEBEHIRIEMSRORK, B, FioE (52)
SEHUI T, BRESHFED LREY
TR ER T,

TAKMLERBEUK, TAMEEBE A+l IkDBaIL 5
DFEIIKERL & BRFEREORENCA - T hIikzE
W R Em Lic, — RN BOD BEEHSE < 2 5 EH
BRI X 2 S OHHON, L5 OBEAIRIEE
KEDMOFEIEL > T BODBERERE25 404
DEFBLLNB,

—75, URAEBBEEE S, LRz o0
TSI RS2 LEIRETEMELL->TWVE, Ch
&, U RSB S L BN D 12 i S Es ds b
WZ &b, g1, VRSB ERFKIEE 2 IRLI
3 ICHEAIC & B RATMORORD DI & Z4
Hha., '
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4 = #

LB IRAIDRETT, RO FTEEER: OBt v 4
—DFH4BBRC T, 81 (EFEKic s va— 2%
WIL I D) ES2 (Fwva—x - Fi 4 i o BIBR
%BOD 132mg/1 {CHBIL 724 D) D 2 FEDO K »

AL TBODD I U RF = v 7 BFRY, ROFER 21872,

1) ZATUSEL, S1i315~ 60 f5TFT 5 DAY T,
U R DZEBTUERD § DHS 25 ~ 58 FHT A - T
2L RTHOVBRBOHEEELLND, ZORM
ZIGRL TV MBS 6 BEED b, 4B ETAR
BRE2PET L APIL, 285 Idh s h BRERS
LT EBEC E DRI o1z, bED 2 HENT b
S0 U EREBR TRE2 T LB L 0 EBbh
%, 8 21T2VTHL, 13 &AL OBERICWT BIFS
FRREETORBIThh T,

2) VRRF o JOBREHENICETEDDE, S1
(XE 149mg/1, S 21 FISE12Tmg/1 ZRL,
S 2 KDOWTHMEEL KENLNLEDE, —GH
LRSS BONI D EEZ AL ND, T, BRlO
BODEEDOEMMEELH S, S2HixH16% DES
RU, 5D EBREOT EMbh o1,

3) B %EfT-> TOBEL S, DFEDODIH T~ DOEEH

MDD > TR INTNB T Edbd o1z, $12,
—HDOBEALEIIEERICEET 2L T, BODDMR
DRI FRETERAL T BT EP¥bsi,

BH#IT, LDy uRF =y RS LEBEBEES
BERR MR, DR FESEEOBBR RIS L T

2 E X W

1) ¥gA& #5(1974) COD, BOD, TOC kK ¥ DHElIE
HEOMREM L EEEE PPM, 3, 44-54,

2) HMERBEREWIKERFERAS (1977) BOD
HIEB#Ev= 2 700, AEEE, 13, 1252-1258,

3) LBRFRRE = - 7V (BEKER ) RERE
=(1988) LBRFBRRE~ =270 — BEKE
fW—, 35-46.

4) BFETF, BF B, RKEEKERHEH

5) AATEERERES (FH) (1981) JIS K 0102
THEEKEBR G, 41-45, AABRRIGS, B

6) BIENEHTHES (1975) BODIET 2 FEE
BRC DWW T, KILEBEIHT, 16, 457- 467,

7) INEATF (1985) BOD RER SO, FIEEK
ERE TR, 83-86.
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