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Outline

The major purpose of this report is to illustrate how to deal with issues come out in con-
structing an environmental index for a practical use. For this, the procedure of formulating some
different types of indices has been demonstrated in this report, which follows the first volume
entitled “Environmental Index—RBasic notion and formation—".

Firstly, in Part I, a comprehensive framework of environmental index is presented through
a thorough review and reorganization of the existing wide variety of indices. This framework
consists of four categories of indices, which ére “social activity”, “environmental load”,

“environmental state” and “social impact”. The indices in each category are also classified into
five different types. They are termed as “primary index”, “indicators”, “combined indicator”,

“representative index”, and “comprehensive index”. These types are characterized in terms of
their special feature. On the basis of the framework above, all the indices proposed in Part [
are properly defined their role, significance and limitation.

As to the contents of Part [I, Chapter 1 deals with the procedure to construct a comprehen- )
sive index based on a residents’ preference. The preference is correlated to physical parameters
of the environmental conditions by means of the multi-variate analysis. This method is named as
top*down procedure to formulate comprehensive indices. Chapter 2 demonstrate how to quantify
the individual physical factors such as “greenery”, “landscape”. “urban topography”. Fach of
the quantified values is then evaluated in terms of residents’ preference to provide the “Indi-
vidual index”, which could be aggregated through an appropriate procedure to give a “compre-
hensive index”. This sort of procedure is herewith termed “bottom-up method”.

Chapter 3 is concerned with the notion of value evaluation from the economic and cognitive
points of view. Lastly in Chapter 4, a description is made on an information system which is
inevitable to actually calculate indices, with illustration of the system which is presently con-

structed by the authors’ group.
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Comparative Analysis on Residents’ Preference Structure
for Urban Environment

HHEESE - PIHEIER
Tsuncyuki MORITA' and Masaaki NAITO'
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Abstract

As the preliminary stage in developing environmental indices (El), two kinds of analy-
ses have been made in this study based on the consciousness of urban residents: One is to
compare urhan environments as stricily as possible using primal indices which are calcu-
lated from the questionaire data of urban residents, the other is 1o compare the preference
structure of urbar residents for .the purpose of developing a comprehensive EI system. For
the analyses. Tokyo Metropolis and Kitakyushu City have been chosen as the study areas.
The analyses show that Tokyo and Kitakyushu have no significant difference in total EI
value of the environmental quality as a whole, while some apparent differences are
observed in item to item comparison.

1. ExAEMR R8N 7305 FKRE Sk M 163 2
Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, fapan.
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Analysis of Consciousness of Inhabitants and Physical Factors
in Residential Disirict and Indexing of Their Relationship

FREE - mRES!

Hideo HARASAWA' and Shuza NISHIOKA'
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Abstract

The purpose of this study is to establish quantitative evaluation indices for amenity of
the urban living environment. By means of the canonical correlation analysis between the
degree of satisfaction of inhabitants and the characteristics of surrounding environment,
three pairs of canonical variables are extracted. The first canonical variable for the psycho-
logical variables explains the trade-off between amenity and conveniences.

Then, the relationship between the consciousness for amenity of inhabitants and the
district-scale physical conditions is examined through the multiple regression analysis. By
applying the derived equation to Setagava Ward, this equation represents effectively the
evaluation of amenity of the urban living environment.

V. ErosEfbgest BERIE T305 KESETIE M NEI16% 2
Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.
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Scaling and Aggregating Method of Environmental Indices
According to Evaluation by Urban Residents
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Abstract

This is an attempt to develop scaling and aggregating methodology of Environmental
Indices (EI) according to the urban residents’ evaluation. For this purpose, a newly de-
signed procedure for El formulation has been proposed, along with the statisticat methods
used in scaling and aggregating El on the basis of guestionaire data and environmental
mesh data. These procedure and methods have been applied to Kitakyushu. Then eleven in-
dices, elemental and aggregated, have been formulated and computed for whole area of
Kitakyushu. The derived indices are expected to contribute in the environmental planning
and management,
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2. 1 KIRBEREREOER

Development of Water Quality Indices

J5iR S - Py Ir B!
Hideo HARASAWA! and Masaaki NAITO'

E B

REMIEEE FORB BN CTRNT 2 &0 BeRERE © AHKE @
BRI - BRI EIREET R, 2oBERE LT, ) BRERERE, b ¥
B, (o) EHIECHE, (GESETLND.

ARG EFURME STV R RERIFED S SHC@ICET B8 >wT L
Vo= 7w, EHER IR ITRE T AN SR ER L, e T, KBUIBSEO R A 45
ELTOQOARMARIED—2 L LTHR&RTFEB LAV YV 2 — 1 3 ¥ (Kik - KigS,
A= b)) OESHEYHME LT, B Q@ O\ LCKE0mEHEER+ %
BLARBEROMM A REL, Fht BEMCEEN 254 s LCEE L .

Abstract

The first section of this paper is concerned with comprehensive review of existing wa-
ter environmental indices. Indices found in the literatures are classified into the following
three broad categories,

(D Comprehensive water quality indices

(@ Specific-use indices

(@ Planring and management indices

These indices are useful for administration purposes (management decision-making,
policy evaluation) and for meaningful communication with public.

The second section of the paper deals with two indices for evaluating river water en-
vironment. One is a specific-use index to evaluate recreatinal water use (bathing, fishing)
in consideration of flow. The other index is a planning and management index which is use-
ful 10 examine the compliance of water quality standard stochastically. These indices are
applied to the water quality and flow data of Tama River.

1. BESEAERERN SAENE T305 KPS0ETIE B S /B 165 2
Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.
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FRH AR BV THEMM T ECTRN FEVRASWAHE O H L 2 LA TH B, RERI
BT, KBS MR LT HGEOMENRHELZOMEZ ThHo, KENTTED S & 01
BEE O bFLa (THEOER) 2HEFE—-BMTHD,

LM BN KEORAIEECH S NSFWQ! {National Sanitation Fundation Water Quality
Index) &, QJHBOKEZMY EIFTv:23 (Brown &, 1970), NSFWQI O34 A WIH H &R
T S KR EOEMRERANEHEER T LTV 7 7 A EEFFERALTWAETH L, ZOLH
L7 vy — bER#EAIL, HHOBRET 781 & LT, FWAL, PWS (HERHA ; O'Cannor),
PWS (7 >4 — MFHE ; Deininger 5) 2 EWH 5 (0tt, 1978), Wihd, REHEIIN L CHB®
BRIz, LOEIEEET 257012, {27 4 — PHETRAM, BT A1 T4(,
FNTr AFEOL MBS ELESEELY, 7oy — FPASICKESFER LOE LT
HTXEEHAEDT AL IRT A,

iz i, BEAFOKRIHREORIR, ERABIESEC LCHHE O LFR46I(IIP (Prati 5, 1971)
)%, KEF— 7 OFHLEORE»SEHEMSOT L RE S84 (RPL (McDuffie 5, 1973)
EIb D5,

FEALOR 2RFCRER LS OFHEE R o000, (i E - CdlE s
B (FI 2, KEORS) DERT 5, BRLAMGEERE BTN, BEod, i\l
METHCTICRHME A S BER GRS RO 2 HiE b b ), SERBITFLEFIA LAY, JEF
et oahi«FIH LAY 54 OMEINL FET S 5,

553 BB, (MAABIE & 0 AL EIR LM (PSS 2 HAT MR THL, B
FALEREE, KB UCHB g, BRSNS, Mok (SR ERIIoEshads, F4ERIOEA
TR BT a2 (e, M), BICETEL AR NERETH L, HFD
BETH, £OOHBEN LBBTREREL LTHRASRTWSA, SSHICHBRN L HE
OFEH, LFEFEMEHE L) BNER), KRS ToTY s HrEelrh
FTAHZELEMICL - TESEII R D,

2. 2 MHERGEIC & HE#ME B
fififia%iE, 4 ORACEES TV SEHIH A AREORE, B3 —EHlA B1Ado~

100) DIHWBHEALIZEIT 5 5D TH Do KEHHETUIH VW A RFREILARI LT, BFENE



#1

KRR QWA (0w, 1978 ; M HHITMER)

Index)

(1977)

£ = REH (4F) B )2 BHfbodE | mBE% | EEREE* | SRR i %
A. BEKEESR
@ Ql{Quality Index) Horton (1965) (OB R EHE O M fiEpa %k + 10 SF+SW AnzE#n CTARKAERERET
DERA~ORBLE i {bR HHELTEL
& NSFWQI Brown £ {(1576)] DR, Zdmes | HERE+ 9 IF TnEH - HBBE, fHiEMK,
(National Sanitation ~OERIEE £/ PR WAORFEIIFTNT 7
Fundation Water 1 E*FIH
Quality Index)
(3 1P {Implicit Index of Prati (1971) OAEROTOLE: | HERS+ 13 EF InELAL - INEROE A5 L
Pollution) /M (235 1iti)
@ RPI(River Pollution MeDuffi (1973} | OAHOFEFLEAL MR &+ 8 EF g
Index) I B bk LS obd
3 WQl{Water Dinius (1972) M7, ER~o i ) e + * EF IEA
Quality Index)} HEE #HH bR
@I E T O T
® CWQI{Combined Yu & (1975) AT O e B 4+ # EF rigefn * MSWQL (Municipal
Water Quality Index) GLPE o A b SR okl ek MR Sewage WQL) & #iffisd
@TERED P — 1 TEHE LR EHIEE
@ CPL{Composite HF] & (1966) O MRoEHL | BTahr o
Pollution Index)
® wQTN(WQI Joung® (1979) | DEHAIRDREE H-5r it 6 o L ftziz, WQIPN(WQI
Total Nutrient) @I DFEE Phosphate Nutrient}
@ wql T & (1983) OAEFROREIEE | ERSH 11 — -—
it
O R~ HEE
M waq F R, (1985) OAREREORE I | fCahnhi: 4 _
OIFER~DWRIEE,
5 3
4 Harkin's Index Harkin (1974) OF RN 5 1P TR 3 —_— AR
(MR a2 (52
2 #F
@ BFL(Beta Function Schaeffer © (€ sYiokrr s th Bl i e

EIELE L ST



F1 oJX
B. KFAIHiEEE
@ FAWL(Fish and O’Conner Ok e L iEfFT o | YR+ 10 IF n#EH
Wildlife Index) (1972) K E DB kN [k d SW (Ir4emE)
@ PWAa (Public O'Conner M. EAiEE L TALEAT » 14 IF JmEH
Water Supply Index) {1972) PEGPOHE SWHEWH)
@® PWSI{Pablic Water Deininger & O EAFE LCOEE | i+ 11 IF mEF0
Supply Index) {1971) HE BRI {13) mEH
@ CWQI{Consumer Water | Walskib (1974) (DL 202 —3 2 > il it Bl 2% + 12 EF HE{]F 15
Quality Index) (Aik, B DOES @b :
YIE
(2 Stoner's [ndex Stener (1978) Ok e LToO®E | MEEs-+ =7k 39 EF+SW fndm
e LRI
@f));\_jq kR A A A5
21
@ Pi{Pollution Index) Nemerow & DK, KixFIBOE | iR -+ 14 EF HER
| Sumitomo EHH5E ko W
(1970) DaHmh, BYEAOHE
GORFE 2 & OB E
C. REHIE - EEEE
@9 PDI(Prevalence Duration | Truett(1975) (D38 BE BE O SR b R (W 4 E— T
Intenity Index) @FW, REET O
gl )
&3 NPPI(National Planning | Truett (1975) OFHE IR E OB | s+ 10 EF ngFn S H A, E
Priority Index} PR e EW, PDIX S
21 PAl{Priority Action Truett (1975} OF T Kz E O “ 4 EF &R C IR B IS HOESENE, PDI
Index) 5T &5t
22 EES (Environmental Dee % (1973) | DB RAEEEE » 78 EF M FG RIEML0005D 5 Bk
Evaluation System) BALEAT /3% D
23 PPI(Pollution Potential Zoetoman OFEEHFBEROFM | 8k 3 —_ FpF -HH : AO, GNP,
Index) {1973) IR
. 24 EPA Region Vi Cogger & Or Ly PR £#bm % 5 — IR - PDIOH A
Index {1976) CAHizE

* BEFBABAE SF: A5 o 7%, IF: implicit B3, EF: Explicit B, SW:on-off M2 F o 7R

S BRIy

LLERTOL




IR, - PIRETEM

#2 KBEIREOER SO R (M, 1981, 1982, 1984 L b {EW)

— et FE AER AR L O E L
B X, a) | CKET— 5 O T v R
<EiR, nL> } —BEA - M
OE RS - X - X, — 5
(@I - XD e Xp) - SEHE ORI H B E s LA
<K % 1> i AKEHEB O H
OMEREC L 2R TR E - Ml DR E T iE
Xi*=5bi[Xi {t. a)l TR FiE ~ MR
<% #H 1> l L H#f1E
@EEEH - X=F(W,. X" CHH, R, mEgEHOhE
OEFMEY - Y= {7 W, - Xdt — A
DS - 2= W, - Yda —Hh
—ambiguity, eclipsing
BEWi, W, W, i ES — A

BH%% {explicit function) THZ HWAEHGLE, MEBHIHTHS 2 N TV A4S (implicit function)
AHAH (NIE, 1981, 1982}, FAEOKOHKIE, Tro— b (Fr7r i WE BXES) ©
L O EHE & BT O RER (M) TEMFIZEML, FRrMEI7o s PLTELW, £
NEEFTLHENE SR L, NSFWQIL RPI 2 KN E ORI TH L, il omEid Bz EE
BERIZRSTRENIC BT ARET A A X FOBETFHOMECLEER SN, ZOFHTLHM
BEHEOSEYRELICHEHT AWMESEHSEE RSN D (Canter &, 19787% &),
FERHLEEOREBIRENTEFORALIRETLLEND 5, BAREKEHEBORGHEE~OF
HEYEHTLIRELCETTHY, NSFWQI T, Troy—bEFEICLY, EAEEBOEAY
FRICEMIT 22 Lok DT b, TWAORE IR b —HIKEOEH %2, RKiZA<5E59
LRI SRR ROBRAAEL LR TV S,

FAREER OFEIIEEM EHE L, BEHEEL TR L2 TV 29D ME S ATERE S
NTwb, F—it, FHLIENBA ORBEEOFEOHEHRIEbRLZEChHL, FRELHEE
FTAEHEOPEHTAH E, DO, BODHFOIHE FIY L, BREHEOEREOME 0 (Evy) ~100
(v L LT7oy FLAEE (1) Cik, —5HE NHy AYEES IZE W IZ 4 b 59 mEn
L L AL, ZTOBENERE{LENS I L2 A (Ball, 1980), T+ hbh, BEEIE
TSN EMHE L0, HICALEKEFREIMEE 22RKGELLI LA VEL, i
WEMRR CRERMOMEE L DGE5TIE, MIEEES0 LA BIEEIE, REHLEERTR
£, FOMIZREAOEEO) LEEOHAMGERFHRCRBINEI EIILE, IO/, Hik
OIEHL A KT, RREOEEOENKEERLIEATHL LOBEHL R NS,
BCRAIRENAIE, B0 LS CMBEAOEES BV IIERLRE YRS, BRI



KRR RO TR

100 Y 100
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5o N
: K& T
um S = AL
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=
20..
g ]
OC BO0 pH T NeiNO; PO. FC T55 105 €O
ik kit et

B1 ko

I ERILEN TV L DA B TH DB, FRLEBROR & 20EH L L OMERHE, 71
EOMHEEEL bHVE T, HHEOICES LRI RENICEE T 28 E 2005,
1o OEHRME M B R L KON L EAOEGIVEN L ORE, $HEMIEET 2000
VT iE Landwehr (1979) ORFEBID S B OHTH D, '

2. 3 HMEMIHFRCLIENLEBER

T Tt B O E R R UG HOERE BEAOER(LE LEHELZBETH Y,
EREOEBSAD 2T WEETHL DI b ASNDL, T THFHEMLEEERAETLI LY
Bk LTHEIWTFRLEA L, sHiliEs oM Rl koo i b s hTv b, #
BFEEE LT, © ZERBINESEAL, FROBEHEZV{OPOBREMETIENL, £
NEFEBRD$ 54, @ WEHKEEERTLHE WhHd, MBEICREFIH AL
WQITN, WQIPN (Joung &, 1979} %° CPl (Combined Poilution Index, FE®I&, 1966) @,
RSP HT R AV 2 S (1983) DB S bo HFIIE, NAFHETE &G L7 Harkin (1974) O
ERUBFFE e OSEREN B A+ 32 2 & # Hvr72 BFI (Beta Function Index, Schaeffer &,
1977) kbbb,

NG EHE % R L 7> Harkin ©3RELZ>WTd, NUEREMR 2 HETAROKE T — 5 DEE
FE e 2 AR S T B, Harkin OIS H SOKEHR —TH 0563, BRI IE
WHETHH, »rOoEEHELERTHLH, KB OHIT L BT 33, AKRBHESEE LTE
B, WREIZ» .

WEFE #hEHR DR OB S 2k L, LR oONUESEHRARO b DR E AT RIERE LT,
TIN (Trophic Index Number) ASFE S TwA (NESS, 1974), ZOMERMHEMRE LI2LD



BEIREES: - Mk e

T, MR T OKREHBOMOIN TN E DT ATE T ZOMEL LT 2, AT, de
ETHBHKREEIEHE (209) OKEBHFAMICENLEE, ErsMyiifi@iarbnd
BHEREEHYTWE, TOFEOHERRELLZKEF - 2O BERIE LCELLRHEOIT
TRTCEHREL, ThiKEEE (T-N, T-P, EWHE, 7007 4a, DO, HHFE)Y) D
HAERMIZOWTRLELEL I EIL - THEL TV, EROHETE T, WMELETHHTD
KREEDEGENEGEARE DA B L CKER S BRI OMEEAEE S TEY, Thic
LR EWBOHRDRELY L L L LILRENLIHBORENTEDL I LR TH D,
FWT i EEERBN RTINS L2 L&, FEAAY R "EADT 2 HEMICEET
DA S DRKE, NFHET T L B MM, HRE 27— 5 OREHAIUD MR
BOoNLBEALENTEOT, HEABEEHR COAMII—MZICRBESNRL, ZOBEGLED
TIN fHE L B eEORI 2 T4 2 8128 W &ELRO (RAMS) fa4HEL, &l
OAHFEE * Ehl L - BRARES S (1980) WX - TREA T A,

2, 4 ERMIFECLIEFMLEREA

REBHERZEISEE 2 £40 LERTL S5l (B DFEC~100) TEBEENL, 0
Bffic & DRERIIA R hEe, WBMORBIER L b TH LM, 9 LIcERM 2T
LAkl L EMMEE I LiFa kb Abh, —MHICEEM T (descriptive} ik &
= I

SRR HEOIME L LTIE, NSFWQL OISR &N D LI, 6871100 THKHE
REEAS “REF", 51~70Ti3 “ER", 0~50T “FHET 0Ly h s EHEOMEMEKE A
A=JIHEEET, KEO TN E X G HERICT BV LRLEE L, £5 %4 KEEH
EOLHIERIL L2 2, BIZEAKOEEOTEEMIIET AHE 2 K2 AIHA & LT B
BEBA, BEHEB TGS LA ET, SESOFMOEE L LEDE S L EOHEL BN AT
GRENL D, TOFEOMRE, BETETF SR EREY RIF, 8, FELE3~5SES
BEOKEA A - VL THEBATLLOT, L) RBEBAWIIAEREDIEI T L 2 b —4%
DN ASOERZEOFTE LTHLERLLOTH B, KEREY L OFEMIZI D -nidinid,
TOREHICRE > TRIT5 C LASUEL L5, LENHEOMETFE LCid, &R (198) @
FAETF b, FROFHEEERIIGRLAL I T THARSEIILY, BREHADORETHK
EHL79 2T, S0 KERE QOFH 00, HKERREKEA A -V Lot idrn,
e 4 REBHME LTE DA IR T 0Ol TATELT LTV S,

LRI A RIRIEHESHME T, FELEB LTV Ao TE R, o LIHE bk
Wi B EVIFIED S LR, THEOBERKEDOK G OR S 4 SfliiEE I & 5L ER
LMHAHFET Bo




AT B O ERL

#3 RAHHFEICL 248 ko G5B, 1985)

(1) {3eificsrE (mg/1} (2) &ati3 AL KERR

1511l DO BOD T—P NHa—N EHG A KE RS HEHRE

1 =1 =0.02 =0.05 7 1 7
2 1< £2 |0.,02< £0.15 | 0.05< £0,35 10 2 8, 9.10
3 2< =3 [0.15< =0.25 [0.35< =0.70 13 3 11, 12, 13
4 90)* < 3< =5 |0.25< =0.50 | 0.70< =1.50 16 4 14, 15, 16
5 6.5 75) L£<80[5< £8 {0.50< 075 | 1.50< £2.50 20 - 5 17, 18, 19, 20
6 |5.5(60) = <6.5|8< =10 |0.75< =1.0 |2.50< £3.0 24 6 21, 22, 23, 24
7 |4.5(30) = <5.5]|10< =15 |1.0 < =1.5 |3.0 < =5.0 28 7 25, 26, 27, 28
g [3.5(40) = <4.5[15< £20 |1,5 < <2.0 |50 < Z7.0 32 8 29, 30, 381, 32
g |2.0020) £ <3.5(20< =30 |2.0 < =25 |7.0< =10 36 9 33. 34, 35, 36
10 <2.0| 30< 2.5 < 1 < 40 10 37, 38, 39, 40

* 0TI BTLBE L FOBME(%)

(3) KEUPHRDA A=

S

KRR KEA A - D.l.
1 -
}ﬁ~—%#ﬁﬁu\_ L s
2 _ :l— i
3 2R E I —_ 23
4 _|
5 £ % _
ETHTWA —_—1—2
6
7 LohTwg -
g _ St ——0-1
g L IhTw
10 _

3 KIRREEOFRER

:Cfd,ﬂm*ﬁﬁﬂwtf,H%mkc)ﬁ$%#%%@Lt#hnC)Kﬂ®ﬁ$mrﬁi
FWE L CIREFE T W TR L, IR oMMSIC oW THE L, DT EOME L
WHEGIT T,

3.1 REBRAEERLISE

WNDRERZEZ L6, HEREANER L LTHETSH LD, £ OEaRHO AR
fbog L ah, FRIoVWTERINLGEH TV EOAL V. KEOATE (lEERFEZLE
S ~EARFIBTE L LT, @ KBETIR GHRUE) e (5, 1982), @ bk
KELCTOFBTHRMY, @ L) o—rar (kik- KEEF $10, F-FiE) BRHOES
L EAEF SR, BIOKEORE D ) Th  SFRBEICD L@ RORE/LETS S,



BYUES - MEELER

NGB OEBHE (iR) Ry —2oWEBMLEE LT, ANEBRETCHV ST D
R GEK, KK, oK, Bk e Y, REREOERKROMRICEGE & LK
AL 4 T, ZAKRHOLEL ST E, EINICEE LTUK TS 7200 kiR
B~ RAREORENEEBIBIEL & b,

FRFIRIICE ) ANSHE, F4OORLAL) 2ENOFFEEE L RBHREE L AL
EhdhDH I,

F4 MEFHROFA

B ME LG LR
- K&
¥ bgxEt [ IO N
SEbfaat
F KRR HEFFTL R TR T A (OKED)

- BB ATKEK RV R (A
- REGERORME | KRR
- AR TR X iR (=R E)
- KB O HerFi 2

FoR R 2 A O RO%E 2 F & LT,

D BEMTE (A5 2488E L25 TH%ET 2,

@ MoK EHH & A & RS 5T 5.

@ KB, SF0ABRE LTEAT B0
FEN#ELbRD, 22T, @ ORROMEERERELT, AMENELTIZLb—2a s
PR E LT ERES 2,

ANTORK - KED, K= b, HRELZ Y 2= 2 YERICE L TR, Wik 2 0L
S e—t s AR LB o TERENBKER L Be L) 2= 3 VIR E KD
FEOMFIZ LG8 5 &, O HRACHASAM (kik - KB, ETLE), @ KCRE
B RV, KEORE, HROSIFLEASTZOMBIERET A0 (K-, #10, &
DGR P W9 ETEL S, X5V ) -2 2T, KAD BT L LTORER, T
ELE ) T4 RS FOFICEET D EE XSRS,

W BENNICBITAL 7 ) 2~ a @ 6% KF) A OFMTHT)

PR O, SRR Ot ol LD B 2 5U) 1P, FINEM & LTI & LT, TRk,
KigErry, MEBARIBE LT WR- M o LAokFIHEREEERL, SEIICOWTR
Britote WO L7 HHREEOMERALTRIAL ) AKEF— 4 2#BHELC, DO, pH, XK
i, B, BRI, SS, ABS, AMEEN, WEOIHEHEHTHL, k51, FHAK>VWIRE




KRR (e

LM EE CRE ORI 2WTRLAODOTH Y, R2ICEORBMNLRLA, M21dE
HE THRAOKREIFE T & h 2 T RBEOL-S TR L T 5,

BB E LTk, Walski & (1974) OFSEE & RIS, REANC L 580 2w, BTF
BERFR L7 T/, BEAIDWTH, EFHEMIOTE L THEY 2 48 S 5205, 22Tk
BAFH LWwE LTWD,

9
X=[H Xi]]/Q

AREAER A TRAREMNERORET -2 L HRRMEHETHILOEZ LN, KERAE
BRI OZE U (EORREE) »HBER A7, Moot KL Tvab
TR, His FBIIHE & LIREIINAZ 25823, £RORRCHEENL2RE T MALHE

K5 KE - ABETEBLAAKARARKE G2 Ja—2a ) OBpEE

H OB i 4 3 A N " i
] P
—{LHAKETH | DO 1= W(x —100)*+ 100 -— AT L A ERORIE
(A4 ~0 X : fafns B 3 clad b it
BAEEA 1Y e e —
pH 1 =0 X<5 | 1=0 X<z - WA OFBREGE ¥ 8 Z SpH
=25[4—{x -N"] 5=x <9 =4 [5—{x-n"l2gx <12 TR & ORRA
=Q K29 =0 X212 | - DAORBGRE (KiK)
* & | 1=0 X<15 | 1=0 X <0 - Kik DR (15-~-35C)
U=—{x—25"+100 1 :+(x—zo)2+m@
155X <35 0=X <40
1=0 X=35| [=0 X=40
et btrriaaaa ““H”““.:'ﬂ";““”“.“ ,1 ...................................... reeesienas PR S LT E LT TS SR PR TR
R | 1 =100e" "% — - RBEK - RO R
251
CNSFWQL HE L
BEHREE | KBE ) © iR OIIE
E—t& [ =100¢ —D.76710gX 1 =100 =0.24310g 10X (<1000MPN / looml)
e | = 1000 =016 -_— AR BB
(> 10mg/?)
Nkl sS 1 =100¢ ~0-02% -— - Walski OFEEH L
ISURURIITY KT SRS UTTONY KOO PTUUURTORUPPORRRRRUITY e
ABS 1 = 100e —4.61% 1=100e —1.38% gl ‘I J’Eﬂ“& F
» AGH IR K M <O . bmg/!
WoOE | FERMERF 100, BA, Bk -— - Bitl0—-20E M O,
0O LG 2 K Yk, BKHR
CTRER AR (LS
Vr—Zarlkts
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300 400 500

20 30 0
WATER TEMP.[*C] 5.5, (mg st} FLGW im*/sac]

M2 LoI—3Ia ofeE Byl

Fah, maErERHIIOLVHENEATWLHEORIIRESN TS b, HRE LSRN
DV, MBENERIIOA M EREFT -y PER SR T A0, HHE Z2ENESO2ERTH
%o

JOCHE, WET - Y RKRE T - A S O B B MRS £ 3 R DR O R 3
B, REERY KK K- MW THREC DWW TRLAEDD 3 Th b,

Kk - KEFE W FE LABECIE, 1~38, 12AREE LOKEOERT15~-35CILHEL
T B0, Kik - KEFTRAREE Lo T b, 4 A~1LATE, L TO0~60MTHOME & -
T8, GFLoKKIZBELARRTH DL LIS Z Lov . BBRISS, STETII 7 ~108 TltfEd o
DREDE C, Kik - KU RN 2 B RO TRELRRRECH L, K- F2HE
L7z3iE T, A TH40-50RHBDMEE L o TS, IRHISSE, STETIKIK - KO
B, 7T~10RIAETHLI LA bhh b,

3., 2 AEORMENEDFER LIREREHEREE

BATOBEIEE I, AFAKEOKEMEE IR T TEBIRLIEEH | HOKERHET -
Ptk y, HEOBEMUIHESRDL, BARNIE, EROIBBHEETS% I & ILHEME L Ox Ik
RTWaLbITTHDY, T5%OHTIHEMIZBOF—~ & OFERT TEHLTW2wI L, 3642

AN AT LA, BRI & D& CBBIL, —8123 B30I TIa#0 2 DL AT SR,
Koa M AEL B R LT B, Wb AR, 25 ThUEbAY, 5L




KRR RO
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100 1

B3 LrYrn—Ii g iRE80EEl

7ok DR AR % E L Vo A AEE TR TE R v,

FABILEES L v T, b L Thl - T o BE TR, MERNT, ML SeF
By A HEFR L BRSO H 5,

AL, MEOEAECOWTLVEALERFE T EME LATBEL LTIE PDIL (Prevalence
Duration Intensity index) #%3% % (Truett, 1975}, PDI i,

EXDX]
M

PDl=

TEFHBEND, SOTMIEENOBIEE, PRBEREe0E, DEEEREGOFHRT
hHy, LEAEESOYEAS, 6, 9, 1208 LET, 0.4, 0.6, 0.8, 1.0DENFEL LD, |
BEHEREESTL, SOo0MIEE (HEEE KFHE~ORE, HFROPE ofil LTS
N5, K4 OEETIE, FOREIELT 0.1; 0.3, 0.4, 0.5), (0.1, 0.2, 0.3), (0.1, 0.2)
DOFRBRRITHEID L ARSI SR, FO&EHE LT0.3~1.00EMEN - b s,

PDI f§821%, — BB HERARCRIRIC I S L &b TaiE, $PHAMNE LTOBRRER
Ma, HBEHL LTOEELHA MmN, BHEHE LToNELBAFHRETATYS
EELbNL,




IRiR 3 - MEEIEM

(81 : PDI ®3EA 0 2 77 #F) A L 42 ACH 454 SEL (Stochastic Evaluation Index) OFRE]

AEMEDEOEROKEES 4T ML LTED R, FhEBHEEELOBEYEILEN
ADLH IR ML AHE (BBRE) 2L TELAREFEVEEI LMD, 2ORBE
T B R RS & 0 BB L E R ARV OREREICOW TR Labe 5 2 LIl L Wi LE

'ﬁtﬁ f:o
Po Po
SEI=ZSEL=2P; (X;>Xg) /Pox100
H H

ST, P (XX B OKE RE S

Xi o KEM (0213 BOD)

Xic o L4l

Po : Ll g
FEEH & LCBOD 2B BT, SEEINANICEE LR RISIOR LA, MIcdfieTsl
FTOTB%HEI & AR R LTV 5, HBRO L S0, 75%EAMRFERITIZH HIHETiE, &
POMOMEIZE Y, WEBENELLIENH Y, FATHHSTEDORMS, 7 TE75%MHANI
VIR 5 me/t (FHTIZd B AT, MM 5 TRAES, a7 TIHEGOHTE L&D, RICHERE
T, F5 LRdbh S v, —, SEL Tid, #4005 040.52, #17 20.31ETSHMT
WA QT TATTWT Y, SEL THA LVREOMAETL, FRM365X0.3=100.5H 3B
ENAWE CH - AT TED,

E %
& R
# ;
i
e
B
o
KEHE X

Bl X,
€4 FEEME E KTT A & DB
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s R

(5 SEIflE75%ENRMHEl

FRMK O SEL #WEA (SED) & L, W20k & 5FET A1 2 17 2 L, BEDBEET
T AN, MMB3ENLSTEC T, E&EX5/13, 5/13, 7/13, 6/13, TAZIHLT,
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A New Index for the Global Air Pollution

MLk - SR - R TR

Tsuguo MIZOGUCHI', Mikiko KAINUMA? and Masaaki NAITO
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NBREIZE G RAE L TR S0, NO, R ENEESEYEDRESHLWIFE
S IZIEA F O I, MFEE L EAEGHEREEL LT, RIS REFRL
NAOEFMICAV SR Twvh, L L, FEHEMISIZE8WTIE SO, NO, & KO,
BEOMEETIIRLERTH L0, FHEL R DB,

0:80,) /5y 7759y FlIBUI BT L Fa RN LSSl CH o, 0513758
B TIL RN AT, WK 2545, JEHRbS T3 AR & R OREEA
B, TOHBEHHLCT, OHECAEHORISLRODITFTNEIERL, Zh
ESO— SV Ar— L OREHFERELNILVOEEEEE LTREL:, O OQLEE S/
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NWORERRE LTHFHaMTHE Z EMES L,

T, LTV ARDEBESIIONT S RO 21T o 788, Y F Yo La (V)
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Abstract

Air pollution level is generally represented by the concentration of such pollutants as
S0g, NQ,, etc. in anthoropogenic polluted areas. Whereas, in unpolluted areas, they cannot
be used as an index to evaluate air pollution level bacause such major pollutants as SOp,
NO, are mostly under the detectable limit by the currently available instruments.

Ozone is the gaseous substance that can sufficiently be detected in a clean atmosphere.
Ozone concentration is higher in daytime than that in night at a polluted site, while there is

1. BESLAEMER  SHBW S 7300 M S S mARET B 163 2
Chemistry and Physics Division, the National Institute for Environmental Studies. Yatabe-machi, Tsukuba,
[baraki 305, fapan, |

2. ELAEHAEN LEBAE 7300 FRESEHCEEET/N 6% 2
Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.
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little difference between O concentration in daytime and that in night at a clean site.

Making use of this feature, diurnal variation of O3 concentration was adopted as an in-
dex to estimate the global air pollution level, The correlation coefficient is more than 0.9
between the value of diurnal varialion of Oz concentration (PL) and a daily mean value of
S04, NO», ete. measured at selected stations, It would be confirmed that the value (PL) was
an effective index for estimating air pollution level in the global scale,

Analysis of heavy metals in aerosols measured in all the sites of Japan gave us a sug-
gestion that vanadium {V) would be one of the reliable indices of global air pollution.
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1) KALTOYVEOTLERRESE (Cel) LABERKE (Cor) DHEY (Kelly &, 1982)

i) R&rL7aV L oREM (FPM & CPM D3
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1) Cel: elemental carbon Cor: organic carbon

2) FPM: fine particulate matter CPM: coarse particulate matter
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Assessment of Road Traffic Noise in Urban Areas
— A Case Study in Tsuchiura City —
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Masayuki TAMURA' and Alsuko AIMOTO?
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Abstract

An attempt was made to assess the effects of road traffic noise in urban areas as a
whole, Two rating indices, that is, Population Weighted Average Noise Level and Cumula-
tive Exposed Population was used; the former expresses average noise level to which local
residents are exposed and the latter the necessity of noise abatement measures, lavestiga-
tion has been carried out in the areas along Route 6 and its bypass in Tsuchiura City. The
impacts of the bypass was assessed before and after its opening. From this case study it
has been shown that the method used here is useful to predict and assess the effects of road .
traffic noise.
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2. 3. 2 BEOERENIE
Physiological Effects of Noise on Man
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Abstract

Combining the interest to evaluate the amenily of regional environment with our re-
search activity, some studies on the effects of noise on man are now in progress.

Various of physiological examination were made under short-term exposure pinknoise
of relatively strong field, for example at 105 dB{A) and 10 minutes. One of the conspicuous
result was the effeet on respiratory functions. In most of the cases, there was observed an
increase in the respiratory rate, followed by a decrease in the tidal volume. This response
may be utilized as an objective measure for determining the effects which scems to be attri-
butable to noise.
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2. 4,1 mbIRBKEDEE(L

A Trial Quantification of the Environmental Value
Index of Green Spaces

=t _ -1
AR
Yoji AOKI! .

E B

B LUROZMESHRIT 270010, SOV s -3 s v ELTOMER T
T BIEtE R o o RO FFMT IR = OBEEOMLS VL ETH ), 20K~
KOWTBESN T o7 B—ididit s L CoROEMOERILTS ), g, F
HEEORES, JBOLLT 303 B B C2n Tl L, B EEs LT
FETAIEEBET ALHOHRILTHD, BEASCRB T TONE, Bl
BETORERICBCTEAREFAET A ERPEL LW THLMI L, B2l
AR S LCESTOIAOGHIZIOWTES Lz, THODEEL S L ICHE2ED
100m A » 3 2 AT CRHFEMIZ Bt A B Rk i 428 L 7,

Abstract

The eavironmental value index of green spaces, which is one of the environmental
amenity indices, is abie to quantify the amount of accessible green spaces distributed in the
high density residential area of the Megalopolice. In this area natural green spaces were
plundered by the unplanned sprawl of housing which was caused by the rapid increase of

" inhabitants. This circumstance needs a distribution plan of green spaces and an index,
which clarifies the environmental amenity value of green spaces,

The index consists of three components; the amenity potential of green spaces, the
accesibility of spaces and the distribution of demanders. The amenity is depend upon the
scale of green spaces and the amount of their vegetations. A large scale provides a long ple-
asure lime of visitors and rich verdure satisfies green contact. The accessibility is effected
by the distance from residence to the green space and the barrier of heavy traffic roads or
railroads on the way to access. A long access and a strong barrier to get across discourage
the visitors of the spaces. The distribution of demander is merely depend cn the population
density. These compornents can estimate a value of a green space at possible use of neigh-

b EAEMES A48 7305 FWEBSEIESEIMET NI 16% 2
Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.
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bours. And the index has summed up the values at the area.

A trial calculation was attempted at 23 districts which are smalter administrated areas
of Tokyo. The value of index was computed at each 100 meter quadrate perimeters. These
values were divided into some levels and paiterns of undulation were pictured through the
23 districts. The high levels of index were observed at the three districts of central Tokyo,
and the lowers were sited at the districts of east and south boundaries.

Then this index is able to compare the distribution of environmental amenity value
based on the accesibility of green spaces.
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2. 4, 2 BREBYOHH DA EIEFE

Evaluation of Trees and Buildings Distribution
in Urban Area by Remote Sensing

B - s
Yoshifumi YASUOKA® and Kyoko INOTSUME’
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Abstract

Distribution of trees or buildings is one of the most essential factors to evaluate amen-
ity of regional environment. This study discusses the method to quantify the spatial struc-
ture of elements which form the urban environment. Remote sensing Lechnique is applied to
evaluate the distribution of (i) “green” (trees or grasses) and (ii) buildings, A
method is developed to quantify value of “green” separately for large scale “green” in parks
or vards and for small piece of “green” in private homes. Also for distribution of buildings,
a method is devised for quantifying their periodicity in order to evaluate the housing densi-
ty in the area.

1. B AEIRGEE RS 7305 IS0 s mEtEr eF I 168 2
Envirenmental Information Division, the National Institute for Environmental Studies. Yatabe-machi, Tsukuba,
Ibaraki 305, Japan.
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B A EWIRFERE 5687 (R-88-'86)
Res. Rep. Natl. Inst, Environ. Stud., Jpn., No. 88, 1986.

2. 5 274 FERZRAVE—RERIC & SHEAFHETFE
— 10sGESER DU OB DRETE —
Study on a Quantitative Evaluation Method of Townscapes
by Citizen Groups Using Color Slides

Bzt - mREE =
Sachihiko HARASHINA! and Shuzo NISHIOKA?

E g

AL, HEAEB IS T A4S T OFMICI0EESENT L 2 O I
IV T O TH L, ERN20EMROIFEAD AT 4 FEELI004 4 3108 OB E D%
AL, s, RS M RIS s, BBk
RETLHSR TS YEMRAEO@EB R, 100ETHIOBIENFo>o %
A L7e A ZoOFFMTFEEEAT AR, HREAOREAWELE, R
LEBEBIEAT S FEUSHLHEEE 2 D S0 L oTEORBICoWTHRAL AL
LTwh,

Abstract

Quantitative evaluation of amenity levels of the urban environment is necessary for
effective communication in the city planning process. This paper reports on a townscapes
evaluation method using color slides by citizen groups. A 0-10 numerical scale is utilized in
the method. A series of experiments for four types of citizen groups in Tsuchiura-Tsukuba
area were conducted at the ELMES Laboratory in Tsukuba and 310 valid samples were
gained. The result showed the effectiveness of the method for evaluating the townscapes at
a ceriain point in a small area and the difference of evaluation structure amoeng the citizen
groups.
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Visiting Fellow of the National lnstitute for Environmental Studies. Present Address: Department of Social
Engineering, Tokyo Iastitute of Technology O-okayama, Megure. Tokyo 152, Japan.
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Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi.
Tsukuba, Ibaraki 305, Japan.
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2, 6 #F - BRIRREOBELE TOFHA

Quantificaion of Topographical and Natural Feature of
the Urban Areas in Japan

- = —1 .l KM
mEF= - HF R - B!
Shuzo NISHIOKA!, Yasufumi MORI' and Yuichi MORIGUCHI'

B B

W HARRS L, WHOREY AL TARELEBTHL L L HIT, KUCT I8
CNEHETHY, ZoFERil, HEMEO7:HOFEOBIAEIN TV D, KiFEL,
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RENT,

Absiract

Topographical and natural features are important not only as one of the key factors
dominating urban environments, but also as national properties to be inherited to the next
genereation. In order 1o list up these properties, the development of guantification methods
of them are essential. In this study, one such a method is developed, based on the tepog-
raphical features and natural vegetation of the urbanized areas. Specifically, 753 cities in
Japan were grouped into eight categories by their topographical features, such as degrees of
direction surrounded by mountains. And the receni trend of population movement among
grouped regions and the relation between undulations and degrees of natural vegetation are
examined,

The results showed that the nationwide trend of population movement from moun-
tainous areas to plains influences the natural environment of urban areas intensively,

1. EEHEN BARITE  T305 KM AESH TN I6%E 2
Systems Analysis and Planning Division. the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, Japan,
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Estimation of the Individuality of Urban Environment
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Tsuneyuki MORITA', Atsuo KATSUYA? and Masaaki NAITG!
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Abstract

In this study, a newly designed method for finding and evaluating quantitatively the ex-
cellence or individuality of regional environment has been proposed. This method is devised
based on the well-known “semantic differential method”, with improvement on the scale
construction in order to find the quality indigenous to a region positively. As the result of
applying this method in Tokyo area, the individuality indices have been formulated from
questionaire data of urban residents by using a factor analysis. According to these indices,
the regional environments have been divided into eitht typical classes. The proposed
method is expected to he of effect in managing regional environment or creating local amen-
ity.
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Abstract

The biological indices or indicators are widely used under a widely different concept.
So that we need to clearly characterize their feature prior to use it as the environmental in-
dices. In this report, various types of existing biological indices and indicators are devided
into two categories to identify their characteristics and himit. One is the category of "biolo-
gical measuring devices” and the other is that of “substitution of estimating environmental
impact on human beings”.

The practical examples of the latter category are quite limited and almost all the pre-
viously proposed biclogical indices belong to the former one. Thus, for the future utilization
of biological indices, il would be highly important to formulate the correspondence between
biclogical indices and physical-chemical parameters to represent environmental condition
under which the biological species are living. An extensive review on this matler is a major
rpart of the present work.

The correlation could suggest how we properly use the biologies as the environmental
indices.

1. ESLAEMRGERT AL T305 FLAmIE TN M i6dE 2
Systems Analysis and Planning Divisicn, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, Japan,

— 177 —




ORI MEBE®

1 s

BEHEE L v ) MERD O B IRE L DVt A~B ADTRAE TS & bt s, AR
TAHHES, LHEREFITE LI LORE (ThRTETEY UHE TRERE) BIHE
197%), FLBECESLHRFBEHEROFEREL LIS AMEENLIELIEAVWLRTWS, 20
LD IEYHRIE—R, REOBEE LU - BRL TV A L)AL LA, EIRICRE O
L LTELCFESIToN, FHERLEDIZELEE OBHIVETHEL S, FOE—iT4W
FRELGCIFFBEDTLVBETHAVWSRTVAI EDERTHE, FliE, SPeEcl -8
BAHEBTLLEI & hIE, AWREII I TREYNE T LI LI CHCAZ LS
Ho v (1975) @ %5 (TIeHEEY, BEEWEL VO RETRAVAZ L HE, TREIE—RF
UHEBRIZAZSPERIEENO L OERLBEOTOHLLDICEI L THHLTWEDT, #
DERTHEIHEEVIIEL D, EWMOBGE LT, BUBIRIES ‘"B 528, Shr %
B, "ET TAIL, E0HAMEEAKICY T FHE TAILREE(DLOEHLTY
Bo L LIERGEMIIRETIE, #ROOEHONENERAL-LOTH AP TBRIZEN
Lhrolze ZOZEALYIHROBMETIRARC LTV ARKORBEZE L R, JOAKKETS
FHTORBOALNDA EREBS, 1984), $ALFLL+H90 Tk,

A, THhEFCHLACHVONTELEPREOME SR E 1) EYMARETLEE LToE
WIEE, 2) BRIERENAMICRIZTHEZEOMIt T2 008 LToEYIREII0H T L 2
EIZEDAYIREOSMCHAR LI T A I L2 RAL, SO EIEREMIEDIE 4 BN
BT ICAE DT, SROMBEABOBHEHELHIITETHSL S,

Tuh

2 EWEEORSEE

MEEDEMREOM L ERT L4010, BEHEOEETFIE (B18 - K1) o s¥T,
EHOREZ SR L TA L, REREEEE T2 FHEOH~—I1L, BEOBL 2RE KELDEF
LALSLICRERE) 28AL, B TAZETHE, ok X, {LEFESHLDENTH O/
DHNCEMDLOREORSPHESZAALT, TheBEBELTAVL I EMREESRTE
720 YRR LR RS E ALY IO HMBREEE L TOEWEE" Ol EThbE
BoTihdd, TNEIITHE T 1M - £WIETE, L8, —MRICEWEHIIIC LA, BiEs
MEHINC LD, 40l L » TR SRS T 2 ] (BATibi &) 25 L7 L Tl s
2Ly FHEELREIIHVONEZELEL, TOBESLEERELFEIYNL, 2 ClEiT S
FROFHRTOIEERERT 572017, ZOEDITEOI LE "1 KT LT 545 LHiaE
ELTRIOE) wibh b % v,

K DIE L i3, W5 A0 ABOEERIIESWAFIER 5220 Th B, FOMELE
I 1B - ISR T L9, ABMOTERL I Lot e, SRImEIoEo  #ign L
wbmﬁébﬁéﬁ,&é—OW&%W%wﬁi.:wﬁﬁﬁﬁu%%tfﬂﬁmLt$®%::

— 178 —



PSR- BT BRI S RIE & Oe

T “EWiEE” LT 5, 8, ThLMNRERR —MERE L CMESoBREEA ST
"HRERET e S A, L IATERAGHIMEX AN EES MEEEC L s TS0
il R ER S T, AROFROIEE L LTSRN, E0 L Iola Tl iy,
FOBERTHEPIE S TEERERELFERTWA L0, JITOERILEZELEAL
A, CBEREET FoRk e XK b 0 Th D, AMOMMEEEE T explicit (B 2
FHTAROHEOFHARBOH TRON T WA, EWEEII YW TIORO I LT ETERTE L,
RECREEOELFEMIC L - THRETAZ L, £E2WEHVL LI BEBT, BibzmEtms o
b, AB~OEE (RIEHEE) * BEEMGCABERLI 2L ERFH ), CofidsE
PEEORAD—EHEZ LN TVD, 2 ) —HOEBRINEBETHY, TN LROREHE
ELTOMRELERE DN THL, COBROBKERR L AEL 2Tk TS 114 - £4EE,
TR, CoBERS CETERNICAMBE L FRTLI0TEY, SRR RIS
RE*5 24670, Z0EIEAMREE AMESEREOMEL S 2 M5 OFEAIWEL
The B, IOWMBRIET(EFELTLIHBTIELZ,, ZL{nbnitoiFrihaid
W% LD THDL EBbIE, A T v A A OBRIBE & ABREORSERE
ICHHENTVEDTHD I,

Z CfEsHE RUE)
|

=)
]
—-
=
u=]

]
'
.

(5 1 R yet)

—o- —=Y
BOEEMIED /e

E / pathA

Y=HX\ eim

X @it )

[1 $EEAR I BT A RIEOMNE-S T

—179—



HORX - HEEW

31 —HEOEEOHERR

LLETKEL ZoDEPIRED S 70 — %k Lo, FALFRGELFOHH (OB
SENB, TNSAEWREOZ SN 7 o) — LELENEHIM, 56 ISFFERE : LToEE
DEFREUTHEOAETHIIDWT, I THBIIERL TS M1 IR50MET 3:KEH
R LA, TOIORT L, BbymEiE () 2o rofEEKE 0 4L
RE (2) ThET B8NP INE CORERKOTLERTH DL, —HEWWNEHEL LTO
8] A IR L o TRIG R (FE) EFFFMREICILT0 510, —EIEeBEEE 00
FBUCXICEWLAETE X) #ALTCZEERT D path A 2 BHIESREELS S, —
HETBEMEREOE ITY, Z5h0 VEBHIFRLY 2 L 25 IS 575, £t
EL 2SN G (V) 24 L THARE (2) 1T 2 path B 585 2 L RLETH D,
PO T &2 BE 2 D L AYERIEOMEL AL DS MR D, FO—DRHIE - MEE L
TOEPOREE, AMBEYET L LV EROREOV-TH B L THR O ApIREDE
FEXANEHDPLFTLLHESHATENI ETh D, &) —DRMEOSE | HEWRELLIEH (X)
DEED, HEOHNEEMIEEL S, 6 (V) ORE RS- TE LT, FEOMMFmoK
EELTHWAZEATELY, EPHEEOSH T, IXZOBRRBE CEAZHERMNRS S (,
ZOBSHEHOBRKORHBRATH b,

ShOORFREN ST, 6 (V) OREIETATRALENE (T TETVADT,
KETINGOWMAEEFL ALY 2 —T 5, WORHEIIOWTHEELH S ZOF Cib~—
Bl L OEEE N HABE SEFESEATHRWOT, BEATIMAL W EET A,

4 EPOHATEREEEPOUERREOHEIC OV TOREEE
ZOETH S e ERE, AEEDE R, BET R L LOKOHIREE £R L
THODME, T L) RAEMGIERERALZOE, BEGRKLET, ZOLBONEEE
FREHOMEEFRD L AL, TR ZOFRTHERPE TV L2LTHL,

T4 EWENEEOR ARV TRNL, £ 1 IBETEENE (AXokz snvicy
22 1983) DF— ¥ ICHETOTHE LD ThH D, ChIZEIUL, BERIEBLTALRES
32208RE, (TICHERTIZERALLY, 9ABRIAT TRAAMIZ L AKREOBBRAE, KL - TKRED
WEET-T Vb, $72, SOBERATSEASHETH L, TREAWIC X 5 KR OMSRAZ:
EHET BEREDEROTNE CULOT, HEE T BRIREIGKEMERIC BV THIRS
WERENB O EEZT LV,

KAz, BIEOMRIKRI OV TiE<b, BABZENRLY & — Oibid (ICST) THIL4
SR (198146 4 H~1985% 3 A) 12X W &iF LBl + 5Lz 0w T, BT -5 L on
IEEBE L RERE ST, #20L9 1Tk, K206, EMESTIRERYISHT HHF
FAWATH A EN DD B, FLERAERS TR, PIAFREMRIIOWTRERE, Sl

—180—



SV R RO 2 RE £ oiE

EHRICRRSE ) 2000 CHET L 22 S O R E % L, BeEhtith & v 2 migiic o
T, TXZRARPOERMEOL DS ND Edhd D, MEKIZRESTIC>WTIE, Bl
EEAIEEFBNTHD OO0 NE < H N, BZAEEE OMEHBELEO A HOBR L
PLENTbRTVWE, IORTEHLATLOA, RAREMETHNFRICROEELVL0
BdH b, K2, KEEMIZLAFBEROMEY, HERDL L (TbhTEy, #Eb
LTwaHRsHFESEZ LD,

STHSEEI % RED 572010, EROFEBEIZ W TORE 48 % B AR E ko
ROTL—LEFRY LY, ThERELTCALEH2DLICEZEDOWMTERTEL, M2zD X
A EARHOMEE LD, YEAIORKEOBRE Y, ZHTMIZRAENONEE L o Th b,

ZDWFE T L — LI ED S A F—OMFE @i hid, Kolkwitz & Marsson (1908) (213U F
LEAREMFORKTH D, HBALBEROBE L LTOKETERNICEDFRAERR V5
LREDELHFOFHIIE - THIFT (A), TORBLAELOEYOHIEFHELICIL (A, £

A G A

D7 ¥ DHERE D & CEPHD L KEBEREE ST (A, LV OBTOMRDUNTH D,
i, MEERE) GBI T BlV s, —MEEOBLFR N el L AMHOBREES 2T A% (A
FHHhhTE T3

Fl AKREEYIZLZKREOHSRATIEOEKIKR
OB o T N
3 00 (R T A oflh &8

W B e e A ARAURT  mERREN Eou on
FhEL A 22 24 48
ok 116 49 13 322
» 2 7 94
Hi L7 14 23 76
e o 229 50 23 405
o ET113
(F) HEOKEERVIETALZBIOFT— 5 % 4 & CFEIER

£ 2 BALFMOBERE E oo AR iR oWk

HRICRIB A EPERIEIC I L EYESEE  BIESRRE
BEEY ohdhriiml NEERods t@ﬁﬁ_%aﬁf\ LodistiEes & it

Li-b® L0 BHBIDDHD
Rtk 10 2 2 18
pE - gEhiy 9 4 0 18
KA 5 2 2 11
K B 10 4 15 7 36
mooW 8 1 3 16

(i)

BEOFNRTH L. HEFHLOTHETE—HLEw

— 181 —



ORI MEEIEW

7k B DFREE

]
i
!
!
!

BOD,
KB DR
ﬁf&g/é
St !
¢
'

A7 a

I
Lo
Lo

| .
1 H 1 '
4 - e e —
! | ] !C3 /’ :
ewomE] | - I
— - - |
A, Ay -l( D ;
By : L,
[
|
v
. —_—V
Z
L
/-——-——-—bY

X
Bz AYiEic L A0SR L SN EMoEE i Bd 507 L — A

F_ofxoiiud, w{orOBEFNETEOMEETEINEKE (B) TEUHEE
WWEoTHMETALDTHL, KEOEEEPRONTHAILEE - DENERLE D, SDED
AR, BAFREMOESE TEINDIKE L4 OEN L OMIE (By) FH6LI0T HER
2555, SHBY O EKEORICTT L CEPHEKEOBETBLHICT L (B) A
~EETLEEDNS,

EZOMEOEG, —EROBLERNRIIEEOA () Y P, ZhkEnayileiss s
OAGEFBEPICL L3 EFTD6DTHL, ZOMEDHERII-F—EROBIEFNEED L 2 b
BV (FERTHEV) HEHRELTWAZERERTYOMEORNERL D, ZOWEDH
RIZBWTIE, F9H5-HEOELENONEM L B4 DEHOEE (C) FHLMILEODL,
HEH - EROBFENNEEE OME (C) PLLIT2L0THD,

29 LAZo0MRDERRIZE VT, AMElEd L BAENIEET TE L2500 M e s
GAEREZLWINFBIIETCE, MY FHET 22 8T, TNCOE{LFEMAIEEOHSE D
AEDR (BHRTE) KEFHL,25 (D) ié&ﬁmdniﬁﬁctﬁ,ﬁﬁtﬁi
LTHA S, Z2o0WMEORIEFTREFRT 7O~ F B, »ihd D2 ARTHETHR
FHEDLENTWEERLZENTED,

—182—



SRR BT RUTE L RIIME £ O

e, BERMAZEY, ZREAFEHEOMBIZOVTE, SWRBEOIIEVIIE) LD ET 5,

4 1 BAREDHROTL

AR (1972) 10X o T TEREMER, ERENEYEAKERBEEHET A ERBEEC
BTl SBmiiivE SR REREE (4) b, BHEWEOMIETHOMITEIL (A
HA L % B, Kolkwitz & Marsson AR Z OKER# & EMOIC 2R L IREE#EZ, 20
OB BN, FARBISATETHS, AATIE, A (1964) WBEOWRESEEIL, AR
OABAICH R L OPRACHY, CO—HErEIIIRT. JHESEEBCKELSF, £h
WAIGT 24 2EEORHEOBEICL o TRL TS, ZOBE, KEOTHAEIYKER
KDDL, TORIIDWTIE, §H (1972) A58ERROVEFEELTH LR LT, K
HOGEHEIDWT, Sladetek (1963) O & 5 IEMFOKEERT S5 (HEILAY
HAREMBRTILAER D 2 VEFEEHEISE L THRERREREL L) LB hriREsh
FROTH D, L

T, HHORBOBEESERICARLS LT85 5, £, HHKRERRIINLCE
MLTHA LTwAEERS T, £ OKEMEIIDA - THAiLTwa I Ebdb, Zelinka &
Marvan (1961) i 2 ORHORPIREE RS FIEL LT, F7OCMBTA ¥ F 4 o & —fiifh
FREL TS, BREUBRICHT 242900560 KEL Z T COSHOAL G HRBRIZTK
W, ZOMREICIEF LT, BKERRICI0OEBRETE NS 2 2 L TEYOGHA4 2R LD
FTOEETHE, £9T0E, —DORRIZE L DHEEAES SN TWEITE, FOEMILKER
HLTEMA LTI Lk b, SOGHORFESVE SHEATS v 2T L0, 4 ¥
FAT—F—fiTHL, —DOERIIOAGH LTVHLE &M, TNTORMIIEL (o
LTwaEE18ELD, BARICBWTIEMNE (1978) ARADL ) RF T EHMRTA 71
br— & —fiE A LRER R AR L, TAURECR oo v 70— ¥ — iR &
LB TV,
%K.%%Emﬁ%ﬁatmﬁﬁﬁ%%ﬁ(m)?éﬁ,&%ﬁﬁﬁbﬁumﬁkﬁﬁmﬁ%h,
ThbDETEDLERSDI NG D, INOITEYFHRERRE L) ERICHET L2012
TRSMATELLDOTH D, ZOLHICEPLRERME RO D DITRE LT A LA Yamil
EETH B, ZOEOEYFEGREGE & BFNRER & OFEIT oW T, RETIICEE &
MEBO ISR TWAER D%V, Sladesek (1968) Bl Sk ERERIZHIE S 5 BOD £ DO
OBEHE LT L SDR WL 22550, KERRMASS LT TIRE(, REIZL - THA
DTNL L EHIELDETTEVE W,

AR K E AR & B LB HIEN & ORRIC2WT, e - i (1974) AREEHTRUC LD
HIT L 7o o 7k B & BAR ML 00 R E I & O BIER % #FTHIR TV 2. COD-Mn % #
WCEBE, KEMREKEOBRARINE kD, ZO8HT XPRELR ETTT - THENMIS

—183—



F OG- NEEH

F£3  HREWFIIREEDR

o ps fAps ams Ams 05
AT
Zoogloea X7 17 XXX XXKHX
Sphaerotilus natans 2 7 2T 5 WA XAHUXX XAXX
Beggiatea NEFF LT KEXMNX AXXX ——
Leptothrix B Crenothrix $232 577 KEX X XKXK
[
Leptomitus lacteus XXUARK AAKX
7y EHE
Anabaena flos-aquae ¥ 2 XE —— XHXX —=
Anabaena spiroides —— XHXX ==
Aphanizomenon flos-aquac XX X HXX
Coelasphacrium AN K
Gloeoirichia -————
Merismopedia —-————
Microcystis aeruginosa KEXH XAXK ————
Microcystis flos-aguss e XXXX
Nostoc -_———
Oscillateria limosa L1 KXX K XAHXK
Oscitlatoria princeps 1€ KKK
Oscitlatoria temeis L 1- T KX XKXKX XXXX
Phormidium KAXK ———— ===
Lynghya contorta XX XK XXX X ————
Spindina XX XXHX HXAAX ————

aps : e MR, Pps: BOMEANE, ems: oA, Sms: BHEAKME os : TTEAKME
XXXX : FRIINA, HA5VIERICHBITALD, ———— . VRHUEL £5\idb s SE R
TAHLO (M) EMO%) 2ED

WHET AL, SHOFEEERIZEEEEFEOLN, KERME COD-Mn i ARFEVFHBZ L
HEBHLERLLDOD, FHATKZWI EAHOPIZSTEY, EALUENPH L EEbRL,
A ams &V BEBIEE 4 ~ Tmg/t ORXBIA5R$ 2 EPREHISTR SR TV LA, HAHRON
TORBIZALDIE0.6%TH T

TOL IR K ERRE VI E b L IESEL T ALHKERERRICBLTE, A
kR il il s OBEFERICT I EiEd RV ELY2 L bhs,

4. 2 BELEMAEFEOHRSE LDOMIE

HEMEH A BB O D Y2, W orORbENREfOBEeE TRINL K, HETS
B pas k| GRS TUE, AR ESE AR IR I ST S b MRS LB
bbb, OO L7EFgE s LT, % - #l (1982) & A44RRE (BOD, COD), N RUTP
OmEoMatl, SEIFHEEROBGFHLPIILAbONSL, JTRIEEDLIIE, =

— 184 —




EMIRIE-A R O R UE LR RIE & oiE

F4 HEMELEDOF T O O

i# H os Bm am ps g

Vermes ($5 37879}
Phagocata vivida (I V=9 X L) 9 1
Dugesia gonocephala (337 AL 6

=

Branchiura soiwerbyi (L3 331X)
Limnodsitus sp. div. (4 } 3 3IX§)
Tubifex sp. div. (1 b33 XE®VFFE)
Nais sp. div, (3 X3 3XK)
FErpotdella lineata (<1 2 KI)
Mimobdeila japonica (¥ F Y )

_ = = N

W o o -+ +

SN =) = ) = e
-3

R N

Glossiphonia lata (2xX¥ O
Mollusca (#{k8MD)

Sinotaia guadrate histrica (K2 A ¥ 23

Cipangapaludinag chinensis malleata (7N % 2 3)
Cipangopatuding japonica (44 ¥ =3)
Semisulcospira libertina (57 =F)

4+ = o~

Radix auricularia japonica (£ T ZHA)
Austropeplea oliula (X AT/ TThA)
Physa acuta (HH =X 1)

Gyraulus chinensis (L 77 H# 3 L7 {7 1)
Pettancyclus nippenicus (7157 TH 5 H 1)
Cristaria plicata (h 7 A A1)

Anodonta woodiena japonica (F 7% 1)
Corbicula feana (737 3)

Corbicula japorica (¥~ b3 373} 2
3

F BT TR NS - I A 2 L - .S ) B B
OO B~ B BY TP b = B B T3 e e

oW = = W W

Spaerium lueustre japonicam (K733 3)

FPOR ORI, os 0 AN, Am: FPEAE, em: PEKE
ps : MEEEAKYE,  + . R, g ATy —s -l (4 HBATHICLD

DO EERGEM F F R FREERE & BRFISGTC, FoMleE L EROSA EL S b
DTH Do BILFRNEMOK DAESHTE, RREOTEEZGTHY, »uehflvt DTHLA
CORDFEORSEH S LI A Y Beon B4 & Wil i o B L
NEUCPREDHEENLILEIIELESI, LAL, IOMOMETE, L) HFEHEL
EMNEEOMEINZ B L, WIS o» b2 S THERD, BEENHEMROREYE &4
OIS EHEPITH D20, Z2 B EFMIEROGEIIZ > TWBEIE — & B0 34°
FIEARLEE BB, BLENMEHOMREI R A IR AR CE LR T L
Chde LALEEBEL LT, oBEMfEHEE 2~ o - LA s —2> OB B EE
EEALSE B I EAEE L B, THEBEEMHEROBENF SIS, ERITIRR Y,
Lizd > CZoAOFRE, 2, 3EE0BANIEEOAGE L, ERHLOMIEEFH L,
TEHRBTRL BTN S 5,

— 185 —



£ BRI MEIEM

#5 EhAPHOLT—E

EHHoRLh A ki ELTH
R fatRd o R EHIED LY 5 Kolkwitz and Marsson (1908}
Liebmann {1951)
Beck-Tsuda ik BI=ZA+E Beck (1955}
(e A) BI=HWiiH HEH (1964)

A FEBE A
B BRI L) 2K

Pantle-Buck &

()

Ils b
Zh
S HRRBEREN
s 0 KERRICS L ABMO~4)
b HHIEDE(1~3)

Pantle and Buck(1955)

Zelinka-Marvani%: A=

Elay b &)
S g)
; BHRKIEE TR T RERS T
FOABETE
s BRI OSHITER (§ RAR)
L FOBEGREER
e L
a; . FRERBIH T HF 7oA

B

o

Zelinka and Marvan (1961}

FHEMER

=— X {{m/N)log(m/N} }

MacArthur and MacArthur

D= : HiHHE (1961)
N RN
o FOMOEEY
'G:p_s. | e I i —_— b=
ms) [ WM o
ﬂms =
5
manEs - [,
oS
0 5 10 15 20

COD—Mn (mg/{)

3 BAERRCEBITAERSH (COD-Mn)

(i c ZZH - B (1974)

— 186 —

ok B)



SR AT UL R & O

#F6RMHEBEOKE I 20m4F (C D COD, BOD, N: Bl 8132,
p )RR )
() (2) (3)
C. N. P C. N p C N. P C. N. P C. N, P
7 S 1 72l il Lk T | B Ol o

Homoeothrix janthing

Audouinella sp.

Stigeoclonium fubricom

Synedra ulna

S. ufna var. ramesi

Cocconeis placentula
var. lineata

Navicula viriduia var.
AVenaces

N. radiosa

N. radinsa var. tencila

N. heufleri var.
leptocephala

Cymbella ventricosa

C. turgiduia

Gomphonema angustatum
var. producta

;. quadripunciatum
var. hastata

Nitzschia linearis

N. dissipata

Ulothrix zonata
Achnanthes japonica
Cymbella turgidula

var. jupponica

Melosira varians

Svnedra rumpens var.

fragilarioides

Navicula minuscula

N. peilicolosa

N. seminulum var.
hustedtii

Cymbella sinuata

(Gomphonema parvulum

Nitzschia amphibia

N. palea

Svrirella ovata var.

pinnata

Cloniophora plumoss

Navicuia mutica var.
virdulata

N. salingrum var.
intermediz

Nitzsehia frastifum
var. perpusilla

Stigoeoclenivm tenue

() &m -l (1982) 1222

4, 3

—EROB{LENREME & OMIE

THUG AR X o Tl T B BEHKIR & M O BIESE 000 T 8 DR EIRERICR D
LOT, TORRICEY AR, HD (19822) OFNHEEEBE AR T L SEEEOMDH
HE & BOD ORBFIZDOWTHORSE, KUED (1981) @ LEOBMEE & &I L7223 LWk
HHEDRANSITFO NS, Eill (19822) 1, 3547 4 BOHIHEREE AT
A BORIHEANE 25 L0 3 HEE, (AFTFEGODRBEORBFLELLERITT, kAo
LI LRER A TRH TV D,

9]
JdBOD]+R§:m[BOD}+ {1-R)

2

R IR, Ru..=1

N, m AR
COXDERTENEA LB I LT 4 BOMEHEE L BOD DEFELERLL, TRz b &1
HEICH 2 6B 4% (Tolerant taxa), VBt % & 24 % (Indiffrent taxa) B OTHEIC

— 187 —

B LEZEDIEZIO Y

(1)



# R3C MEEEH

Wiz b 4% (Intolerant taxa) N=E2OF N —Flir A HEHHHE, XL VHEE
THET S,

DU=§ﬂ+%é@ (2)

DCl="r A SR E OB I D (BB
ST, 16O Tolerant taxa &ML
1,7 m 8> Indifferent taxa O ZAHILHIE OF

COFEDR LM DNTE, I (1982b) A% DCI & BOD OHMAGI % Th - L HEL
Tuwd,

DL A, EEOWMETHE, AT L RIS E EATERE SMIEY B & ) AR
Ee oA ENPIRTHL, LrL, ZOHEMIBVTIE, £PBEEEEIRENEKETRT
OB REST, SO LRATLP T IENYETLOT, AL LTERLTOIL LM
LwieBbhs, $72DCI &0 # LWIBEIT L 2 8BUE, AL B S ic O e @b s,
IO XA AT, BFERIEC SV E R, AR L CoERRIR LY
EOBFRENMBSLEEDbND, bk biED (1981 OFEICOWTI, —HEOHlE TKEDT
Bk s LA FIERSHLH, FRL BOD MIEERL EOREIZLY, HEVRALFIER
RLEPICNELEEIT) JEATMRCARE, RS4RI EIIh D, 30 ET, METLRE
KL LCidhOKEEANNE, 4. 2 THR~AOLFRRERIZAOP D, 4% OWRDR
NEIRBETLIMKSHLEZATHD,

4.4 F&¥H
HEIRRGE T b BRI E OIS D W T OBIE T BB L AR, RO LRI ENER
%o

(1) & (Eym) KEERTOOE LTEE L TE EKERERIED CEEL L
Bfbmilmd e it BRMEIFRCLTED, BHCLDEEER ORISR
ThHhbo
(2) F{pEmREEoRaE s, FPMIERICL o TGIEL LS L3 aifticBn T, £
TORLFRMEHOMEL ORI E R 5, HHVEBET LI EXTREORTY IS
EaTVvih,
(3) s BE{Ls0RE & BBl R & E BT L) L4 AR, EMRIRER
B2 E L AEEE E OMIEE BSOS LTREFIHBEFT AL, IRV LR L EYIRE
M, OB S & CER STy A AEWIREONE T & ) R H L,

— 188 —



H IR Rr R O R UL E L oRiE

ZOIMEFOMEDORFEN L T L E LT, WUSHAEYRNREEIDL 5 TE < DR b
FEOBELTERINLIKEXAETLHIE (D) 2F2420% ZHICHRETLLHITE, AN
WS OSSR AR{LEMREED—Do—o% oy b u— v L dh, FOBE{LEMEEE
A DEEDRREBL ML T REER ST, THIEBR G HFIFLETH L LFH
ENB, S50, HE - (1984) k-0, KEGEMSIKOIREL X2 EEICANLLE
LRMEENTHEY, FITHLITTTHBSERT LIRS,

VLB, A El e & B EEmiEMm e OISt E v AMICER L TH -4 LT &7
FRTH LA, ZHIZEINT, FERESIIBTEYRNEDE & B{EFNlERE 2eTdit s 2 L
BEELGEWDELRT Gy,

5 &biic _ .

PLEA 6, Bl TEBHlEL2 REREE AR ACI LEB LW LR S
BEARV _

L4 LB ey DA ORI B M O b, Al g il i 2 T 215805 4,
D) LEELSDEHITLE, ERPTERLATO AN EREURELRKU DT I L, i
ARl EE R FROBRICOHT 2RI 3¢5 2 LR FRlEfR TR TE LI
Fokig, HIZERANFELZAETLH L THDL, 58, THL EOBED 6 R EWEIEOWI S
BR & LTI, Wil A OBIRED) CEBENAEL T2 bbb v 2k, BILElE#
FITRHIBRTE L VWERRELWE TR L EnlNaEomMErEE L Db s,

W LTS, EWRMNEEOREE - FIRo-6), Eiheyile st & S E i L
DT TERMARBISLETH DL, 4%, ZOETOMAIERT LI Ex8alv,

& W

COBERTLoHICNL ), BEE, TEE GhRNBAEL S, ARG £k
O s FIPREE (MR ARPIE, AREE GHENAEHIRN . MIHHE, S5,
BEAT, MHPRL (BABEATEHAL Y 5 —) ORRICEDRELSWTBMALE, Thbe
TV IRECRE B L T TS oo 410, SOWEHYCHILT L T4, $7, KL
VT T RN % LT AR %L, BRBS WEEREECEges LT,

£ £ X &t
Beck, W. M. (1955): Suggested method for reporting biotic data. Sew. Industr. Wastes, 27, 1193-1197.

AL EM (1978) | Zelinka-Marvan (2 X AREMEATSBOF 7O EHE, 4 ¥ 74 5y — & —{{HHo
BRADORA, HAKUE A, 14(1), 9-17,

— 189 —




F ORI NEEWR

Kolkwitz, R. and M. Marsson (1908}: Oekologie der pflanzlichen Saprobien. Ber. deutsch. bot. Ges., 26,
505-519.

Liebmann, H. (1951}: Handbuch der Frischwasser-und Abwasserbiologie, 1. 1. Aufl. Verlag Oldenbourg,
Miinchen.

MacArthur, R. H. and |. W. MacArthur (1961): On bird species diversity. Ecology, 42, 594-598.

WA — (1975) | SRR R BN 5. F 4R, WIEE, WR, 182p.

FAEERE - R NIEEL - R RETF NI @ s - RmEEL - P gt (1984) C RSO 20
OHWIgE, LERCENRRRERE, $16%5, 1-22

TTEE VISR BRIEIEE (1979) D IREA LOMNEII B DA WIREORE. 25, B30-52-2

HHESEE R - MR (1984) @SRRI A OuREE LS EEMARISE 040, Bk FEMERE, 458(3), 220-230.

HEDAKE iz 24 (1983) T KEAMIZ L AKEOBEREEICH T 27 » 7 - MAE. KHE
BEERE (GRETEERELANE), 37-130

Pantle, R. and H. Buck (1955): Die biglogische Uberwachung der Gewésser und die D arstellung der
Ergebnisse, Gas-u. Wasserfach, 96, 604.

Sladezek, V {1963): A scheme of the biological classification of walers. (In Czech) Vodni hospodarstvi,
13(11), 421-422.

Stadezek, V. (1968): The ecological and phygiological trends in the saprobity. Hydrobiologia, 30, 513-526.

AT (1964) @ FKAME. BN LREfE, AT 258p.

EENE (1972) L KEHGBOEREY, #5 . ATREHRRT S, R 240P.

YEDAT i (1981) AR MR O I 12 3T RIS~ O A—IRIE IO T A O E R
rh——. AFELME, 17(5), 13-18

TG - SR - AT TR (19820) | AFEMEENE L HEN T 2K axon DHEHARY b
T 4. TERIERE) Bi7iHY, BI21-R12-10, 34-43.

TN - B AR - ATEEE (1982b) AR O FHERRE T B UL LCREHERE. TR
BiRbS: ) BRZEHERE, B121-R12-10, 44-55.

RIBHTF - SEILEEF (1982) © HEHESIOT 5 I RAFREOMEEC oW T TIREERS TRERE,
Bi21-R12-10, 17-21. .

FHIEE - PR (1974) AN BT B Al HU E & BLSER KB, DA RMIE, 228,
55-64.

Zelinka, M and P. Marvan (1961): Zur Prizisierung der biologischen Klassifikati on der Reinheit fliessen-

der Gewasser. Arch. Hydrobiol., 57, 389-467.

— 190 —



Bl AEWAFERY #5885 (R-88-'86)
Res. Rep. Natl. [nst. Environ. Stud., Jpn., No. 88, 1986.
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On the Valuation of the Environment:
With Special Reference to Economic Valuation
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Abstract

The purpose of the paper is to review the methods of valuaton of the environment. The
type of valuation methods may be classified in terms of how to deal with the causal rela-
tionships between the state of the environment and its social effects. Methods for value or
utility estimation assume implicitly that the causal relationships are reflected in people’s
preference patterns. On the other hands, various economic valuation methods utilize econo-
mic theory to clarify or to hypothesize the causal relationships between the state of the en-
vironment and its social effects.

Especially. the paper reviews the theoretical bases as well as the representative ap-
plication studies of the economic valuation methods to assess the impacts of environmental
changes on production and consumption activities.
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An Economic Evaluation of Urban Amenities by Hedonic Approach
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Abhstract

This study is aimed to measure the value of amenities, especially the value of green
cover in urban residential area. Although “amenity” is not exchanged at a market place, its
value would be absorbed by land which can be regarded as a market good. Therefore, the
spatial variation of land prices might elucidate how people evaluate amenities. In this
study. hedenic approach is applied to the measurement of how green cover is evaluated by
urban residents. As an actual way of analysis, Box-Cox regression has played a significant
role, where a dependent variable is land price and independent variables are those which
represent the attributes of each residential area including indices on green cover and those
on conveniences. Eighty-one resideatial areas in Setagava-ku and sixty-eight in Nerima-ku,
where officially announced land prices are available, are examined. The followings are the
results derived by these analyses.

1. Tree cover ratio and farm land ratio are identified as primary indices on green

cover.

1. By AEMRE S4B T305 HMESHETTERT N6 2
Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.
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2. The residential area with 1% higher tree cover ratio has the land price higher by
almost 1%.

3. Farm land ratio has a negative effect on land price.

4. To be 25 to 40 meters closer to a railway station and to be 1% higher in tree cov-
er ratio have the equivalent effect on land price.

5. Box-Cox transformation has considerably increased the t-value of coefficient and
R-square in the analysis for Setagaya-ku, compared to the ordinary least square.

As a consequence, hedonic approach is demonstrated applicable to evaluate certain

types of amenities and to know the trade-off relation between conveniences and amenities.
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The Range and the Structure of the Cognitive Space of
the Living Environment Conceived by Local Residents
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Abstract

The way through which people conceive images of their living condition is examined in
this paper in order t¢ develop an evaluation method of the environment. Ordinary residents
seem to recognize their living condition in its entirety, Therefore, usual survey question-
naire, where a respondent finds a question on an item one by one, would not give the satis-
factory knowledge of the cognitive structure of their environment.

To find the inseparable cognitive structure as a whole, the authors employ the associa-
tion method. In the authors’ questionmaire, a free association test asking subjects what they
associate with a concept “the easiness of living” is followed by a controlled association test
which deals with some 30 words of stimulus words and possibly associated words. These
words were chosen to cover almost all environmental aspects.

Replys to the free association test are dealt with a two-way cluster analysis method to
reveal the relation between groups of the assoctated words and groups of the subjects. By
this analysis, what kind of aspect of environment is of primal interest of each cluster of re-
sidents is shown. Data of the frequency of association between the words in the controlled
association test was scrutinized through cluster analysis, and on the other hand the words
involved were displayed into a directed graph due to the probability of association between
them. By integrating these results into a diagram, the cognitive structures of environment
are uncovered.
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Directed Graph Representations and Cluster Analysis of
Association Structures: A Systems Approach
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The aim of the present paper is to develop a family of methods for analyzing
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structures of psychological associations in a systematic way. The main point here is to use
a figure of showing relations among the methods. First a directed graph representation and
a cluster analysis are considered for a parlicular application to dala obtained by a control-
led association test. The figure on the siructure of the methods.of the directed graph and
the clustering serves Lo develop a pair of methods for statistical hypothesis testing. The two
methods of the testing are used for comparing association structures between two popula-
tions. Then the figure on the relation of these four methods is used for developing another
system of methods for a free association test. These methods are applied to the data of the
association tests by a questionnaire on the living conditions of local residents in urban
areas. The aim of the guestionnaire is to provide macroscopic views for decision making on
improvement of nrban environment. The application of these methods results in several dia-
grams showing the assoeiation structures and their significance is discussed.
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4. 1 IREMRO-HDERS X7 4
(SAPIENS; Systems Analysis and Planning on Intelligent
Environmental iNformation System) (D2
Computer-assisted Information System for Environmental Systems Analysis

(SAPIENS; Systems Analysis and Planning on Intelligent
Environmental iNformation System)
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Abstract

An effective research program depends on the information derived from large quatities
of data, sometimes emanating from different sources, Since a substantial investment in time
and resources is needed to gather the data, they should be managed and processed in such a
way as to derive the maximum information and they should be available in convenient form
to all users.

SAPIENS, an acronym for Systems Analysis and Planning on Intelligent Environmental

1. BIrAEHRIEN R8N T305 SR EEN SFInedEk 2
Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 30%, Japan,
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BiRMEk

iNformation System, is developed for storage, retrieval, analysis, and dissemination of en-
vironmental guality data. The unique characteristies of this system are as follows.

(DStarage and retrieval of environmental quahty data on a spatial scale basis (from
world-scale to district-scale) -

(&) Use of more sophisticated graphies (color graphics) and reporting techniques.

{3) Management of information in association with research (bibliographic data and
source information). ’

@ Application of information processing apparatuses (mml -computer VAXI1 —780.
mlcmcomputer and color grahplcs termmal)
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Iakdhd, FECERGTF -2 PEET L, SHIIREIFAAAERTIDTHY, £
DIEMBIIN A TR S REBEROBFELBY E 45, T4, BWLONBIKERETHL), K
FRETHIPIL - CHE I NEFHROBEIRAG R L o TV B 2 EHREFR LIV B
DHEHFESEWAL TS, SROBEEGFHR>DFMIIERL, TOMHLR»HIIEHELE
LR A7 L& FETRF SN, —BCiAAREREL TV,

FREFRO—ANHER, MROLOOBSEIRI AT s v {saaryda—yRETL 2 b
oy AORE LD, HEWEHICHEL 2 BEMUE 2 o T b, L EPR TV AHME
BHZIE L7 A 7 & R ORI BEM O L AE Ry 27 2 2 ERAMET A LT, ROTEL
BHFMTHL EELLRB, ‘

NIES D AT BT, E0HICELHL8E MHn% D T LA, TOBEEIECH
7 AMRAEOFHREFFERAL TV 5, —F, BICHRE L T2 L) 2 EERERIC L HBIESFE >
Z7 & (ELMES) Z¥fiiL, 20FHLT-T&7 (EH o, 1982),

FfE, ELMES FEEY R OB R+ mR L, S hE ClolilE s nigaFiibls 7 —-5D
—TLHERLRATOHRAERERE LTOERL EME LBHEEE L A7 & %3G, EHELDD
BHh, ZOFE AT L% Systems Analysis and Planning on Intelligent Environmental iNforma-
tion System (M5 SAPIENS) & %ffHF, REHEHE - BTR% L, 20— OFIH AW GE
Twb,

2 SAPIENS wa&a—rm

SAPIENS OB ¥ 2T NiE, BTl © BENROEM2r - VG LB, @ 75—
Wi &S E LS R BB ROBT L g, CEASBrR, @ BT Atz ow
TR v & & OBE R EHER COBT L RF, HHRICET 258 (W o

— 254 —




RS OO Y 25 4

ErEDOOH D, TME, HEERETIE © 45 - HHEgEON - FaV-%EILL 2
BiERRMEL (A3 A4 K, ResA ¥, 55—, @ »95 -KRROuREERSORE, @ %
Mo E ORI 2 EET 5O EERE AR L - SRS~ ORI ABEEZORR L &, &€
#0) ELMES fi3%, WBROFH RO 20fvBFORV I AT L~OREL T - T b, KN
IR RIE S L 1 L, Ml AR T Y EMBRORALHEL Twywh, LT 2.1
THREEOEN T 2.2 HiCRAAROHBIZ >IN T %,

2. 1 SAPIENS OBBEmOEH

SAPIENS Tld, REIEHEFREEM Ay - IR LT, BERHE e Ty = 2{LLTw
BIENE—ORBTHE, EHE Lka EHERX v I a) bvo BN, BB0NLE T — 7 BT
BLTHD), SHFREFREFTAETAATL2HLVEEHIT 1 LAULED R (250m~500m)
THEIHSHET A » Y a{bd 22T bNTEL, B2, L2 5bb0idFIE LA
DLHEREBIEOREE LTI D AN, ML SEICEE SR, BECHE LS b1
MEMLTHWEZ L, @ BHBI L IABNES L Z L, FATRTN R TSRHROLE - £55 -
EREEDCRCEIE, @ £k, BREWNBRIBLIHRMIBRITERLZL, —ZA 2y ¥ afby
HIEILLDBURWAH E 2D 0 EABITFLR 5,

LA Ladss, Bl o v %tk LARRRE L AL ~E L L O HEINEWER L <L %
HWEELALOTHY, ThihIzoaRERM, A, kK GROEFRBERETEL
kin A v DA THKETECRESTHY, LR, FElIIFRELTENL LS8 E+
LUENDH L, =y DE RN L LAV TERLOREF LY A G E R ORI R
GEBEER L, COBMOERLALORBIEDWTEHELICRLAL I IES 9,

BHIACH, RAERML AL GEREA) #RELTIATERTZEHMICHTTAZLIILD
FEOREZMZ r — L OBREHREHEL I EPWRETH LA, i, HE LV oBREEERT
ZETIMET S L RERLERNRTH L, 23 LABEHEROFELERL, BHRAF -V
Ul R i s B ERT A7~ s 5% & 5 2 A7 &% SAPIENS OFAME & LCREt
LTwd (RIKFOEELZRLTVD), BARAr —LOKFR] GEHEL) »oBIRAET T
BRSHIZ Ay — L EIRIFT v A,

SAPIENS O O HHMETOEHME IS 5, ERBELE LTORERRPT I 2 27—
Da UOEBE LTHBIC A2, SHOTF— 7 25k E LCER L 0TI A4 OBlIFE
TETHLEBOEFRFILET A S EFENICRETH o2, 7 LI L ARERBORS %
UETLHEELTE, O SEBOREF -5 ¥R, BRETAILCENRTESTRE
LR, @ REEFERA LN 7 -EGFRE EOERITR - (LEFETERTAZ & BITO A,
SAPIENS Tid, ChbHO " DORMETIET AL O THLY, FEREHROSKITELEEL
THI - L LERCBEEABE, 2ORRESRLFRIREOREINE ATV S,

— 265 —



— 957 —

# 1 SAPIENSO &R & i MR segE e

=M Ay - 4 W v AT LDERHRR
T F— &= ADEHE ¥ 2l i R B E SR
TELE RN | WED Scale DEHFR 7=y LM | ALFE - FOR
‘: - EFRRETA R IBIRFESR
£ B MER | 12000 | ERRERIEZCE) DATA BASE| EIRRREE —[ERE L UL ORI EI O L T
i TR e ffi i =il i (FRH, 1985 - 4.451)
KEE (GET—DATA)
& B 15058
LIRS
e [ R DATA BASE| [LERE — [ L AL OTRETEE) OIEH &
i TEHRE | FEWRE $ 4 5% (7R, 1985 : 4.45)
M7 Block | 1: 2000 (NET—~DATA)
- EEEHF — F = A (KEF, 1985)
Pk KA DATA BASE A RIS N AKE R S AT 4 (FIR, 1985 ¢ 4.260)
B 1: 107 LEhiaam | FE
: {WET—DATA)
- FRiT I AR
i —HEHCARBEIREE, A7 vy LEES
HETHE M| 1 57 | #RHEREL DATA BASE RS BPL & FT(HIAEE, 1985 ¥k, 1982)
! fan AR k237 :F - EfR SR (FRO, FER)
{ (REN—DATA) — I ETATE (Ff L5, 1984)
wOR A | 1 1A TR T
: — & [E#T00ERAT (FELT, 1985 : 4.360)
o T LA B S R (R 5 L 1981)
: HXREE DATA BASE WERESE | & F Feiw - M HGEIREHRIEONE £ 3or
BT % { HKEK| 1:5000 e — - EAFE AR MAP OER
{ (BEN—DATA) (BN, 1985 : 2.3
- SHBEEE 2 AT 4
H H B | 1. 500 | {EERLIESE FRE | RFT i —IPSEN I2X W{EEL7cEr ¥ — Y ailkd
TR A S H BT o L ER SR (72F8 , 1984)

FHUY



RIEGHOOOEE S A7 A

EIIRERRATCL (RERE S LToOXRMER, BHREERII2VTOERLFEL T
Do TITHRDEEEHRL A7 L LB L, —AAMFHERM LA LD TIRE CHIFEE/IC
LB TERTALOTHN, My —< B LR LoRELHEROSETRY 2 F 0FA
LEMAEEZEDLIRATOIR I AT LALNBETITOND,

2, 2 SAPIENS QO#ZRiEE & FIARONE

SAPIENS W I%FF O ELMES O3 ™ ) B4, WHE-7 7 - WRFTFEER F—E0MHHA N
TR, FoUBEREORIRIIEBA Lz A rua3rYa - YB3 NG, SICEES
WTHERITCHEFETERL, 77 - BR2FHLE RS I VIS 70 Ve -y % FIH
LABRE - BRICEDARNARRET ) L) LRYLTVE @D HhI—ni—Fo¥—
BHH, BTRERORBIATTREUERETONRL LHBRTEORAs LTEETHY, &
DizdOWELE L THh— Fa¥—fE4+HELIEHAL TV,

FAEHIR TR, BTIORREEYE SRR A WBE T BERTT 5 2 L osh®R
iLE{RtE+ 2 L CHECH D, SR ES L IR ICATEMEFHRIFIFAL 9 5 2 L AT =5
BT ELEDRALERTLWEEZLND, ZHAEPEBRTLLDIIFTHIRY KL SN/ -AHRE
FHOWMBEFFIA LT, ELMES Bl (3 =7 VAX11-780) & #H+& 3 + %, SWHfERL
OFICEELRRTERL, BTRAFETLARFRE L. HEOC L I ABEOR KBS B8 S HF

HLThH BRMIIERA 700 ¥ — 2SR EKE LTERLEALRLTFETH A,

3 SAPIENS OEHRMREHR

SAPIENS 216 H L 7-BFRFHMIZ oW, AELFIC S R 2MIC ARG E O 2 THE 4 (1Y
D ETFLCHBDP RSN TVAEDOT, JITR—MPERANTLIIE LD, TO/OFFH VT
BERBRETOSEEN LR TIIES S,

O EEHSHRESEE AW H (435, &0, 1985)

@ ABREHASEORGE L FORET (4. 28, IR, 1985)

@ RHMBREMHRT — s - AL FOFRR 448, FEH, 1985)

@ ERREEHT -5 N— AL ZFOFR (4485, HH, 1985)

® Wi - BRECHET AIEOFREILE A (4. 68, FHREIS, 1985)

® 7y oy el BN R VR OFOR (4,58, FERSL, 1985)

(FURST B L~V OBRBHEEONE - #R)

WEXOFERB LS 2 BRI, DUER, HEOER, SEOEEFDY, 2T HE
DRy — N THBLNLF— A RBEEORBCHTAEMIRLBEEL TbeEAoNs, &
DRE IR AT 270010, SNHOER EOREELIRET S KRR 2 L0

— 257 —




B A7) WK ~OEH FRIEGHR (=13 7) DER | ARHRROXE
BF=T 5T oy 8T ART LA ' _g
PC 383 XA
(188 > =7 L) [:]_ : )
P mermn
| H#RANNEA PC 8300 KEHPA
e & Y Y psc-200 BiIM - 280
_Q SORDM 68
PR
F2Z7 4wl F4RAFLA VAX e P/
S¥bw—% AEYZ5MB T

M-80470—2s 48y 24l |pMA, PIC - F 0S5, YVAX/VYMS

T

2 7o—+B8 OSGITOS |irroie |
1
W R F A
. MB ERWAN
Wl FEE ey —gm
‘é‘\ 7"4190_ VT 100
A ZEZMB TS SE*
a= @ < !v‘rmo
- an (O «3
ba-# . BF=IFT 4T F37 105
FaeAT LA 84vF e &
EEERE 512 < 268 Foyk TS SH%E
RGEB&EAE b a7 dion
S00KB X2 __Dn_ Fae—
—mw-}'ﬂ'uhaa‘ ! TS Sk
LA H
By : _I:lfu-/f7
o FF by b Dy — 3
bt - 2o 8 _JJ kd gy @
DXY?’:!-; @ 7w
! TVAAS o !
Py A
b S S FRE O FE R

X1 SAPIENS ORI

BEPLLETH D,

T EMNDF— 7 B R r = LAUNS W DIC AT TR 7~ ¥ HE A HIBR S b 1
1D, P REmLCWAEEEL SRV, ST, HRAIBEERCADBEF— ¥ HHT A
MizEH S TV AHHAGRICOWT, WRLGETRI AT LAEER LI, FIFLI 57— #1122
THMXHEICR LD T I CIIEE TS (FREH 1. 280, RV AT ARSHANON 7 —
AT 4 AL BFRKY, ZHE Gif, kR, TH) LE4TE 5L, FERoRETEITA
EIEY, A-N— LA TEA T A= LA MBEESTREE B s Tk, BE 1T, ZHEBI
FAFE D NDIEE, &6 SBn%, 56 aEELEY, FRCRRLAHTHL, HE 5 ER
THMRFETLTVLDT, Hfh, iE, FEOBKROBEIIL > CEESINLEMRD, BBOA
FoNED LHMEEHONZEATE S, # T —d—/N— L 1 ZERNICHBOBRAHETE, B
BEEEE 2 KON A EAERR I EAFNE LTEIToRE, AORBAROFITE,
f, HEoBuALDFEE L, AREEFKEL, Fl, REARDVYORSHIK R &5, Tf

— 258 —




RSO HOHEBR S AT 4

i, B LMD LB EEETE D, —F, HEORVHKIE, WEHRMNIISH T, L&
ROBPLBREEELTELER LN,

F#z2 w§~¢fn—p4t;%ﬂ5%ﬁ®mﬁ

e ke Hh AOEE RAE HEH L ESE TR e

woom W ke yp A AN S L)

® ok & F B A s K LA
woom Ak A FN A AR

Wk ik G x ok A {EERE
wo® B W B N K Ko s EH LRI
#oom B E S K s A W (ERBE)
- - S S x X A A ORI
- - =] K K K RBEEETED

4 EhYiC

BUER HHECRBE LRSI A7 2450 &, —HTREHLHED TV L, LA LLAS,
VAF LGN Fy 2 T OEFHPLTHL I ENE (, FOFMERII2VTRRIEREINS
AL CRRENS S EAERIECBTORV I AT AL s TR EIRET LT BV,
SAPIENS i, $€3% NIES OB EMITHAMZEREL LCR) LWEK L TE-ME0P T, EL
Pt H A — TR ERT T S CRHERRET LA b 0 Th ), FIHBRICL AT -5 2 2 0HH L
LTWwhI L, 8512, LRUEROBEALEBGETIZ L SEHLE EEEFR - (REORAE
TROZEMEMTH L. SAPIENS TR —<HBICNE - HERH L TCwe 77—y aZmAr—
FiEHo R 0 THD, MEER L& CEDLLLOTEREZ VA, FIRBMICIE LR TIEAS
NTELF—FThHY, INLOF—F¥ L7 — yiEHEM T ABNICHAGRL I EICE D, %
FHROZDOFAWML AT LELN IS EE LI, HAESBMECHETORESEM A F LOH—D
DR (a7 LR zibeEILLGNRD,

2T W

KR (1985) @ £EMET — ¥ <= AOWEIIOWT, BERNEY I —"H.

HARBZ (1982) @ BHBBEUEKEOFEMIEEOEEHEICET 2%, $170E 8 REHEE S S #
FEFaamLE, 481-486.

BB T (1085) @ BUERHO TFR - 332 —Ta v OEBELTON—YF L2 —
¥, REHEIE, 1401), 47-51

RSO - BAEReA (1985) 1 2%y 2 ¥ B4l o - BB OFHL L OB O 2R, B E
Prifsess, #588%, 293-305.

&

b

— 259 —




IR R

FEAH= - HHE - FOH— (1985) 1 0T - BHRIGICHE T 2B (L & FIH. NERRFERTREE
i, H88%, 149-165.
TR (1985) | KBRS T - KRN HOFERFR L 257 4, BN AEDRMEHE, $88

B, 263-273.

BERMEE - FIEH= (1981) 1 h 7 —HERTFI AT LI ;Z;P’iﬁ Sz oW, hAES s 6 MEER
IR I AHRERCE, 58

ERFEERE - FURSSE - WEAAS (1982) | BRSO S A 7 AW B oM Ric 9+ a6, Bk
ERfEETAF s, #5375, 150p.

HOH— - BEPELT - AEAFEZ (19%5) | £ECHIRERERT L AT L EX00H. BEXLEH
FTIT Y, 5885, 275-28L

BHES - EART - EOH— CTEEHE S (1985) © % BE T O O OFIEEM S 2 F L,
Ear B, B85, 233-201.

FEESE AN - FOH— - BEAF= (1984) | EREBBIAEOSBEE IOV TORE. BARS
FETEMEEE, 30(4), 177-185.

FREL (1984)  ERHHR L HRBEOFME. Computrol, 14, 74-81.

— 260 —




RBGROL-HO/HW Y AT A

EH] HT7—A—2— L A0S RHEBRECILE

(HH R K D)

— 261 —




E3r 2 ERFFERT IR Sy 85885 (R-88-'86)
Res. Rep. Natl. Inst. Environ. Stud., Jpn., No. 88, 1986.

4. 2 KIRBEEREE - RROLOOFERIEL AT A

Computer-assisted Graphics System for an Effective
Presentation of Water Quality Indices

JER k!
Hideo HARASAWA!

B g

KRB L RSHIZFEMT A D100, s OKEHBTRINAFRYEHL, FEIEL
Lich, $-R40KET— ¥ ¥ S RTHICETT 52 E0WENTH D, FHE T,
BENDTAKET - 20 L ICRAREHELRPERTETHRESRE T~y ~—2
ERBEIES LSS EH LA AT AR AT ARV R T ATRIFIEE,
BERTKRT— 5087 —BERETLILELTEY, © BEF—s0FR, O W g
EFET, @ BN, ZRYT0 .y b, @ HABORRR FOBREEFo T A,

Abstract

Water quality indices are viewed as an effective technique for reporting water quality
data, examining trends, and evalvationg the effectiveness of water pollution control prog-
ram. Multi-dimensional graphs to display water quality data are also effective ways of pre-
senting the information.

Computer graphics system is developed to deal with water quality indices and multi-
dimensional graphs more easily.
The characteristics of this system are as follows:

@ Graphical display of the original data of water quality

@ Calculation and graphical display of the water quality indices

@ Display of multi-dimensional water quality profile

@ Graphical correlation analysis

1. EVAERRER BeRNE T305 FREFEIS HEITEEI6% 2
Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.
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35285 WEm 3.58 - - -- - B4.64 66,51
25Ra7 2T 31.50 C -- -- -- ™B.32 -~
IEQBR FRIRE zz.a C RE.3R BT.OR G1.33 TA.i8 8R.21
35099 FEAER 23.08 C G5.57  78.37 BE.B2  TH.E®  £I.25
35010 =TH 17.88 C 53.33 £3.31 69,3t  55.93 H8A.52
3511 HBERHTE 13.40 c €C.35  €2.24 £@.23 G£5.55  BYV.E8
25712 e 5 .50 o -- - - - 59.56
35813 FE AR 4.11 o} -- - -- - T4.29
21 7

1:FLOW 4 :DO 7 :ECOL 10 NH4 13:PC4 16: HARD 19:CL
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4. 3 2EHHRBERRTATLETOFHA
Construction and Utilization of the Computer-aided Presentation

System for the Nation-wide Urban Environmental Indices

HZOH—! - PEEERT' - BREFH=

Yuichi MORIGUCHI", Mikiko KAINUMA® and Shuzo NISHIQKA'®
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LA ZOY AT M2 L o THA R TERT A 2 L1221 b (DD DRBE IR
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Abstract

Environmental indices are sometimes used to comprehend the nation-wide view of the
environment or to compare the environment of one city with another. In order to under-
stand what these environmental indices niean, a computer—aided presentation system with
graphic desplay was designed. In this paper, an outline of this system is described, with its -
utility iliustrated by an example,

Presentation system consists of “map menu” that shows the indices by colored dot on
the map, and “graph menu” which shows the indices as a histogram or a scattergram. Be-
sides them, “look up menu” which refers the data from display-screen can be used. The

1. ERCAEMTER AW T305 KRS S AN 165 2
Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.
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combination of these menu provides effective ways to investigate the nation-wide environ-
mental situation not only as a whole but also their component parts.

As an example of ufility of this system, urban environmental indices proposed by
OECD are calculated experimentally and displayed on the'system. As the calculation of the
indices are performed by the use of statistics in hand, more. simplified quantifying method
than proposed by OECD is used. Still, calculated indices displayed on the system as maps
and graphs show some suggestive facts to envirenmental considerations.

In consequence, the presentation system like this can be applied effectively in utilizing
indices.
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4. 4 RERNBIRREDHEBO-OOXTEEERS AT 4L

Computer-aided Information System for the Global and Nation-wide
Environmental Trend Indices

HHESE - BRTT - HOw— - EEHS!
Tsuneyuki MORITA!, Kyoko INOTSUME? Yuichi MORIGUCHI
and Shuzo NISHIOKA'

g2 B

BN L BEME Y < 7 Tl - RET A0, FOXBRER AF 2B L,
IDVAF LR, V=Y aFl s F—F  N=Z LATLAFRAL, B, ERUH
BHIB L NV OBREER T RTAEOT — 7 PHEWICEBET L LA TE 5, I/, &
NHOT— 7 P HERTEERE L BRI, HE, 6B, v A XLk ECER
FTAHIENTEL, BET TS, STEOEKRUIBERR L <L ORNERIE, R, 251
OEEE L~V ORBEEEIRED, BT — 4 & & ITFR0ERMSIEINTVE, 2L T,
SHERME I CORAFHIC S THERIABEE TV S,

Abstract

For the purpose of predicting and verifying the long-term environmental problems
macroscopically, a supporting information system has been developed, By adopting the re-
lational data-base system, this infomation system can efficiently control a great number of
data which indicate the global. national and prefecture-wide environmental trends. This
system can also represent these data as well as statistical calculation in time-series graph,
map, scattergram, histgram, and so on. Up to now, 576 prefectural, nation-wide indices and
251 global indices have been filed with these original data for about twenty years. The de-

veloped system is expected to contribute in long-term prediction towards the beginning of
21st century,
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Systems Analysis and Planning Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, [baraki 305, Japan.
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Environmental Information Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, [baraki 305, Japan,

— 283 —



pEEEs

1 RL®IC

TEPLHEHELT RA LIS, SHEOREMEIEEENL, ENMEIIH-TH, HEE
LA BRI RITT BHEOEH, EHO v 7 MUl Bl ERAEOENE, EHVEH
BIHE S BRHEOBE R 2O, HR - BERROEHIE ) RE~O = - 0%, BB
PR ILE D HRIRIB OB W WS4, MW E A% v D ORI 4 M
DEGEE Tl % RS B0, BV AFMEEEEINICEWTE, 179 - Ar—hb7s
O« A7—VilWwihZBONERY AT 21 PERELO>oH 5,

ZOALAREE T, ERYT IO -FICRETFETC, ThTr T2 LR ETHEEE 7
DBERFFHEROT-ONDF—F - N—R « L AF AGERBRBRIZOWTIE~S,

2 [REREERIEEOIER

EHEREASIESRE, KUORTEB), REWLREMEL <7 o286 TV L2 H
e LTwd, Tabbh, THELALETHED: /- TEULREREORL AT LY T {H
ERBERMFOEL TS L, RERMEAGKIEE TAICRIETLIETHEDTH 5,

SOfzsh, EEOERICEL T, PR aRORVFEORRRE L ET L MEED i
2o THUL, IREMLRE, TROLRERAEIEBNL O LUABRSRMN TS - THILME

REMBEORHES

ObHPECHSFERED
B 8E

@b HEORERED
RHZE(LAEE

@EHcE U 2RERN#AD

W FE

RSO BHNRD
;c_f_‘— Z D IR R A ) 7 — BEFHO
REREAL § ~ =2 DR B REAL,

[ <

ramEnaogst | <780 | muso RETMLORE
OISR AR S B F D [ DEMTARURED

= — ZA[EE *f SRAER & B
RIE S - TE E FIERET

QLEREER T -7 ~— 2| {BEOERD LR 7y -2 &
EROTHEEZER 55| EIERHEER BT TR - I E RS R

B1 LERELIMsEMRoSE 7L - 4

— 284 —



BN L REERRE O 2D O IBTH S A7 4

I L CEUAMERHEIILT, EVAEWRTO7e 22 b - F—- AP BEHTF-F %1
FIZMELLLOT, HENFEIZHIHEBIIRAT, LT, ZOWHEFREHILL, F+45
SR BRI, IDEBRSERERRE O R UTRB S R BE L.

M2, 2 LTRELLKEECERAHERLTVE, TOROEBY, KBRS
A E{ ToofERII g, FICREORES AT A REEREER L REY R3¢ 5 ER
REOAT AHS  BFENIEER, OB SR, EHIE S SINHEE T iCaE s h, £TH
TECHEEOEESHE SRS,

3 LEHRNERT -4 - X—ZA0ERH

RKWT, ZOAEB LI RIFTEEE L. 0o RkIBEE, FEBIELHTETL) ATLE
ERB—RNTF -5 THY, ORI, ENTHETHE0MEE, EFIEE THZ0EEICRS, &
3RUE 4 ZFhFh, BRRCERISEORER & —RIFEOH (ERIZF— 5 - = 2{odn
THESKhAZLD) #RLTwa,

—RIEEDOEHEIL, W 2hDORGEMALT -V EL L L, O IRNERHTEETS
PENH Lo EMEOFRRIAENTEL 2 &, BT, LT T ILET A b e
W TRT v AL BRI TWAZ L, $24, BEEBHOFERFOITEIIGHEOMHIir %
179 707 — ¥ OB - AR —F L TwDH I &, B, F— & HEE s e U R
FILEATRE L B ICHERE S A TwA I L, R THE,

PEOFETEHELTHATF -5 LT, BEOL A, BRIV TIREBEHBRET -5,
ERIZ oW TIEERM 7 — 7 Ld kv, LiadsT, ThEeEOFHT— ¥ £l 2842204 /1 5
L7, FREIiE, A0, #iF%, E¥ELCofEM T —5I2h3 -0, B, KRR
Hift, BETREALD, WRIBELE, ERTHRL CORBEHERT -7 IELEZHERLLOEEA
Tur b,

I LTRE LT =2, H Bl L7 — 8 - R=ADLDTT 74 MESR /I, 2 07—
& - =243, FORTRAN BRETHVTHERLAZY V=2 at N - 7-¥% - R=AThbH, ZIT
X, MBELAF— 727203 F 774 MELAREET -5 - 77y 40 E, ThrbBEL—KE
Bhr 77 AMELA—FIEFET—% - 77 A0 (WFRAIHE - R - RO =RE7—-5 - 77
AN ARG ENTBY, HE VA VEM LT D20OF—% - 77 4 WAFRER S D M A
127 5T b,

$h, FSEH - BERT - s RFERELHE, 4, UTEEATLERIATLALERL
Twh,

4 FRYAFLOBER
Fe & N DI WEE LRI T A, BHOERVATLAERE L, IO

— 28—




HEEFES

—® W it 5 =)
R
(owmiE} 8 & & n m))
ST EEE T 1)
*EE YRR

— AR BB
lgm-masmn— 2 sxRERE \
R\

N & i B e

A K 5B B 1

—

R - B A \\\\

N
—f—agﬁiﬁsmaﬁ ’\»\’
[ e T (R | | \ N ZRAERLRE

il g \\\\\‘i\\% p

{40 5 22 7 3 B 4 -\v('}‘:ﬁ‘;‘%-"\"

&= 4 - e LS \\ Ay

E
mﬁfﬁﬂsﬁl—

A

N
K& %SRS \ ) v
proer—" B ‘ \\\‘\\"\\Q B E R - EARR R
S LT \W/ .
—— \’0’ B BB
S e "\g<
YA
SEE RN Iy = XTI LT
' % BYREGRIG I
wuzRn e e nnnnE

gy firh el

ﬁgamm%@//.
R G R
wHe AN EE

ﬁ%ﬁﬂ@ﬁ%ﬁ/
RS ISR s FxgBanl
B W% F I

~ AR~

B2 EHRE AR R 5

— 286 —

= <] ‘ ,4','[7’




lﬁfﬁ%&iﬁﬁ%ﬁi@ﬁﬂﬁ@f:b@}:%ﬁﬁ?l Fh

4@ =i

— HEHHEELN T —RR B IEE (11 ¢ 8)
R EEHET (16) ¢ =)

e (22) (14)

AT A R (23) (23

— ADBEEEE - BRibEE (G QD]
— EBNEIER (13) (13>

— EE LR 3 D

~ AL - B {20) (14

— B - MBS T AHEERIEIEE {8 ( 8)
A - BRECH TR {10) (100
—REET HbigE (19) (123
Bk g et 2 D
E¥Y 7 MEEE (13} ¢ 9)
TGRS E (7 (6
— ThF - BTG (12) (12)

| B . gisEn

11 T

=
— REHERE —

— E - BRTEER o KEETRIE {6 ¢ 6)
- TR SRR {5) C D

- 25 - W{E eI 1T RE - HAtEER {300 (24)
SRR (Bt i) ¢ =

FEE R IEER { 5) ¢ 4)

— i - EAEER i R T 9 ¢ 9)
RS e -y {5 ¢ 2)

RREBHEE {163 (12)

— EEMEERE T HBADLEE i) B

Bl Ak EAE (10} (10)
L mssimssme T RERMFEEEE  (38)  (38)
M BEEREIEE (58) (58

R IER (42) (29

ARREIH R (2o (18)

A IERITE R RERSTRB I (20) (19)
BEEEARR LB SR (18) (18)

fREEPaRE BT (15) « =

— BURAAMER HRREE T S G BERERMEEE (21) (21)
L 8RR BRI (23) (17

BRI e (15) (15)

RGE A BRI R (28) (17)
IR B B AT ¢ 9 ¢ =2

(&t 576 (458)
E) 7y dHOEFEET
LAc—RIgEOHENK

B43 [ MG RN (NET-Indices) OHERE

PATLERVITRT LD, WERER, b IEER, SARER, A P75 AEH, A
TERERERRVHAYHREROADOERBREMATH Y, FEEIRTIRCL) 261
W DOHDE Py a ARG, 1, TORRYATLRFET ALY, UORBIL AT L0
MARERTVD, ZORDPIIH, F— ¥ EROMET & v o 2ERENZ & OOEY, KiEEe
AR AT &V o LB e R XET A VAT 25 5T N TWA,

— 287 —



FmEFES

— SRR ¢ 5)
AOfEHE (1o
— AD - SRS Rl ire Q)
Ji Bt (11}
— EERRISER T BrkteE 2
HEtHEE ¢ 5

R R (25)
XA ‘E NI £ T (14
ZOMEREE (11

= TARF ——-—[ TAmF-1EE  (I7)
Eﬁﬁ‘ﬁ‘ﬁ%ﬁ AlEE N

— ﬁiﬁ-iﬁ{‘ﬁéﬂfﬁbﬁﬁ**[ MR (163
T fEEE 6
— BRI — T H AR (12)
B B G 17

I

HTE - e tRiaER L AR T (13)
L =it it (10)

EEBR B (12)
RIEGREREE (15)
— REMMRIEER ARBRGEFIE (18)
HARERREE (19)
RETHEREE  (8)
#etRsEE (1)

& 251)

Ty A aAOEEIRE
Lo —siien i

K4 EECEBEEETEE (GET-Indices) DR

[5~B0I4E, ZHAFATFBEORRMNLEFETREERL TV,

B, MboF—¥% - N—2ARUFEF LY AT AL, SAPIENS (REEASHITHHRL ATL) £
o —BE LTHRELTEY, 2 a -3 VAX L1/780, KRR 88E37S 74 A - 74 v %
FUATLAray ba—F M-BMEMHA LT b,

5 HhUC
ZCHE LR TR R 7 -y - X— 2 - D AT A, IBE0EE D & Bl v A EH
nﬁuﬁwfﬁﬁéﬁtﬁﬂﬁnfﬂyl?brﬁ%ﬁ%%mwtﬁﬁﬁwaﬁﬁﬁ%®%ﬁ$m
FHRRICET LEEHNIE, T BEANZFERAMEO 2255,
T, BOIERRMRIBERER T L /00, HINCRUAFIEISR - TREBW e 7 — ¥ BireE
LI DOH D,

— 288 —




— 682 —

Kl RHBEERT -5 - N ADFTFL AT L

TR AFLOAR R AT A KR AT LAEEOLS DB EE
DERT R THEBSSE BHNEBESF B I OF
B B BIAL ERE | | okl fE B LEkk B & =
R B e £ = H X BIGE | EE | v K R E Sl aEE E W T
TF=F | TF-F | K B @ T N 16 EEL A E M Bk RE JiE &b
N—R | N=—R | E LT H & m o~ ® it
) 1 Ef ¥R Q O * ¥k * *
B R VIB (R 2 BN Q O * ¥ * *
4 EE R O QO | * % * *
lg%im 8 @] * * * ok
T 42 [ 2 A i * * * Ok
G b A 4 Wi Fe R O * * * % *
A BEFR (-3 () O * * ¥ % *
o 1 [ H 3T Q O | * * % * * * ¥ % *
A B 2 i 7 28715 O O ® Kk ok ok * x %k ¥ *
4 [l [ Fe O O * ¥ ¥ * * * ok & *
| 1EEET Q O * * * ok *
A M7 AMER | 2 BEIER O O * * * ok *
4 Wi FE T O O * * * K *
HED+ EER D O * K %k k k %k *
B+ e 2 MO @] * * ¥ ok *
HeiRdEEL | BEQ+T 2 FOHRRIIE | O * ¥ kK % k ¥ % * *
Hh )+ EA 2D O * & k k ok ok * Kk ok *
LR OB £ 6] O ORNE N N * * & *k *
#HoEEHEE O O * k k% ¥ ¥ ¥ Kk ¥ ¥ *x *

7L MM 0GR T o e $ B 2 B X G T



FEEEDS

#FF

PRF—FDIVAF 2 w7

HIHE 1 — ISR
(RIETEE & B D

75 %5 -5,
— gD 7 — TR > & RTAT,
(4 T R O HHBERARIC L B ) etc.
LS EIN
—RIED S — 7RI > & BECREE,
(BRFNEF 5 — DIHME FOE FERE S
BatRic Xk 3) etc.
ABTFELAERE ST
—i s EOBERFRO T O EHEMRROT,
(BadrihBRERR S B ILEEFRRA T, .
REERERE & OHERAMR) GMDH,
etc.
LSRR ESEROR HHORE ;* LERETSIBEOHE L85
BENES L,
RIS ORI TFRIOH A <o fEECERE,
[EEIEL
£ IER[ER,

etc.

H11 o7 0ElENL 7 — 5 BT

BRI o8, SO TRA LI F = - AR - Y AF AOBRIC S o T, BT -
74 - U—HRASUHOHBIA, BEEE, PEREOSEALERATRNEVLLEVE, 22
CRLTREOEERTARETH A,

— 280 —




LA RELERA O O TGRS A7 4

45 FEBOFAERERE L HERAEIIAELD 6 ZBFHGH HELAEEH, NO,
FRLTWDS, b OEREOIEER LARENE T BAEICETRL, 35
B EHTE 5, WA = LA RRE LT WA,

EG7 +RASZOAETREREAR TR X8 EE, ¥ GERURBHEORE
KR Ee A 7T ATRRLTW R e BRFIRT LTy 5, 2054,
5o "G, EEEER ORI FRHMOTEECHOEWAHHIZT
RTED, 25,

@9 —AZLGOERBHERLICERL E10 MEOHEE AETERERARE OM
TOLEARNHEERRIIFRL, & MRS L » TRREL TV A, o
BIITHEOHAR R LTV, & O, AD (B=T8#H) 12X~ T
DYt BURSTHTEER b B RRC BTE, E7 H— VAT E T
& %o RUERFET DI EHNTE D,

— 291 —




B A BRIy #8885 (R-88-'85)
Res. Rep. Natl. Inst. Environ. Stud., Jpn., No. 88, 1986.

4, 5 XV % (E- LIREFE CRRRAOHROBRTE
Development of Methodology for an Effective Presentation of

Environmental Status and the Envitonmental Evaluation
by Means of a Personal Computer
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Abstract

An information processing system has been developed on a personal computer to
facilitate one to “see” environmental status clearly in terms of selected indicators. With this
package of computer programs, environmental quality indices can be presented graphically
on display in an effective manner. This presentation method should assist not only
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environmental planners and policy-makers for better assessment of their policy but also the
general public for better understanding of the environment and communication.

The normal procedure for demonstrating a specific environmental quality is as follows:

1) Collection of physically measured original da.ta of the environmental quality.

2) Data processing for selection of a set of indices in terms of original data.

3) Normalization of each index on a common scale.

4) Weighting of the indices according to their refative importance.

5} Integration of the normalized and weighted indices for representing the environmen-
lal quality as a whele.

6) Graphieal display of the indices.

With this presentation system, air quality, noise poflution status, and vegetational
“green” distribution in a specific area can now be successfully demonstrated.

For assessment of environmental quality in a more comprehensive manner, another
computer program called “EVA” has also been developed. This is based on a modified
weighted scoring method and enables one interactively with a computer to evaluate the en-
vironment gquantitatively. .
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4, 6 EBFAO/LHOEHKNES XTL*

Image Processing System for Landscape Simulation

ke

Yoshifumi YASUOKA'

2 5

BRI REBRONENR 2301 5 FTRELERO—2Th b, AHRIE, BEBOR
LELYSHELL, FETA L2 AME L, 20f—5E LT, FHESICL sEEaH
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T, B, FEL ERBIEROBRE, AHET. AHATRERSRVAIEILLBE
BROHHTHUE, FAMNMETS Z 8L - TRUGEY, BRI Tk
Lk,

Abstract

Landscape is one of most important factors to evaluate the amenity of regional environ-
ment. This study discusses image processing techniques for landscape simulation in order
to create new landscapes and further to evaluate their amenity. In this system, actual land-
scape photographs are used. They are digitized into the computer and the new landscapes
are generated from the digitized images by image processing.

Image processing techniques are developed to simulate the landscape so that the land-
scape elements such as buildings, trees or electic-utility poles may be removed, added or
modified in the original image. The system enables to generate the realistic landscapes by
utilizing the actual photographs and also enables to simulate landscapes easily by utilizing
computer image precessing techniques. '

* CFRSE—E BRI vol 17 (5) (p25~30) (B ERALLOTH D,

1. EAEAERT BERE 305 ORI BUETNE M ERNT NEF) 163 2
Environmental Information Division, the National Institute for Environmental Studies. Yatabe-machi,
Tsukuba, Ibaraki 305, Japan.
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A comparative study of adults and immature stages of nine Japanese species of the genus
Chironomus (Diptera, Chironomidae). (1978)
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Chironomidae (Diptera). (1979)

(BXEx 2 AF0EOMG, 5+, $hoEEyEagsiE

REFH BT B—& LUEEBROARICH T 2 BB+ 2 ZBNTIA — W52, 5348
B BEsd (1979)

ATy IF ¢ A R DRI - BERRILDTAERUGOTE — MFISHEE P
&, (1979)

g b RN X B RSSIESO T £ B e My 2 BRI — WS ~53EE R
e (1979)

|Studies on the effects of air pollutants on plants and mechanisms of phytotoxicity. (1980)
(REERMEOMMEES LU T OEMSHOBIICET 3 5

Muitielement analysis studies by flame and inductively coupled plasma spectroscopy utilizing
computer-controlled instrumentation. (1980}

(AvE.—sHEEEEFH L7 L -8 LU0BREST 7 XD hikic L 3BT R K
e L]

Studies on chironomid midges of the Tama River. (1980)

Part 1. The distribution of chironomid species in a tributary in relation to the degree of

pollution with sewage water.

Part 2. Description of 20 species of Chironominae recovered from a tributary.
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Studies on chironomid midges of the Tama River. (1981)

Part 3. Species of the subfamily Orthocladiinae recorded at the summer survey and their distri-

bution in relation to the pollution with sewage waters.

Part 4. Chironomidae recorded at a winter survey.
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Studies on chironomid midges of the Tama River. (1983)

Part 5. An observation on the distribution of Chironominae along the main stream in June with
description of 15 new species.

Part 6. Description of species of the subfamily Orthocladiinae recovered from the main stream
in the June survey.

Part 7. Additional species collected in winter from the main stream,
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Studies on chironomid midges in lakes of the Nikko National Park (1984)

Part 1. Ecological studies on chironomids in lakes of the Nikko National Park.

Part II. Taxonomical and mophological studies on the chironomid species collected from lakes

in the Nikko National Park.
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Report of Special Research Project the National Institute for Environmental Studies

No. 1* Man activity and aquatic environment — with special references to Lake Kasumigaura — Progress
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No. 2* Studies on evaluation and amelioration of air pollution by plants — Progress report in 1976-1977.
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Studies on the biological effects of single and combined exposure of air pollutants — Research report
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Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides system — Progress
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Multielement analysis studies by flame and inductively coupled plasma spectroscopy utilizing com-
puter-controlled instrumentation. {1980)

Studies on chironomid midges of the Tama River. (1980)

Part 1. The distribution of chironemid species in a tributary in relation to the degree of pollution
with sewage water.

Part 2. Description of 20 species of Chironominae recovered from a tributary.

Studies on the effects of organic wastes on the soil ecosystem — Progress teport in 1978-1979. (1980)
Studies on the biological effects of single and combined exposure of air pollutants — Research report
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