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Abstract; Ambient water quality criteria are the important basis for establishing water quality
standards, and the significant part of scientific water quality management system. Aiming at the
grim situation of water pollution and the obvious differences in regional environment in China,
it” s urgent to establish water quality criteria fitting the characters of China water environment to
supply theoretic bases for controlling and managing water quality. This paper reviewed the re-
search advances on the water quality criteria at home and abroad, with the focus on (1) the con-
cept and connotation of ambient water quality criteria, (2) research history, status, development
trend, and scientific issues of water quality criteria in American, European, and other countries,
and (3) research emphasis and development trend in China, including regional water environ-
ment investigation, epidemiology, biotoxicology, and theories and methodologies in establishing
ambient water quality criteria.
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H1 T oK B E A K PR A BRI TS e d il v
2L, [ B AR AR T J T K B o Y F
FIHATA Ik, MO A IR K E AL T 4% H
SEH KRR 2R o AR SCIR AR 1K R MERY
M, VEAR BT 17 5 [ 25 A 1K 1) 2 A ] P 2 40 7K
JRHEMERWTFE T s UK | B 3 e A7 A 1 S B )
RO, SR ST T A S5 v AR AR I Y R R R
JEEa ., TR e B K B HEDT SR LB 255

1 KEEENBEREX

KT K o B UE R RE A&, AN [R) 1 [ G 0 27 R 4
1T A JA] 32 38 ( USEPA , 1980a, 2003a; CCME,
1999a; Government of British Columbia,2001) . K&
] GRS 7K o ) BF 5 LU BCTR A R4 T, 5 BE A
Yo b B SO “benchmark” F1“ criteria” |, 35 [E 2% 2 X
T 2 A1 B LA SR MER & L — AR K 4
W, “benchmark” J&7E 4 A5 25 32 1A (14 48 7 5007
AAFAERHE B, 2 AT AR I B — AR B s
B3], MPEAF E K eriteria” A 2 AR [RMEAR Y
B SO AWM SN N 52 45 F R e /K BT 46
EARER R 2 45 R, AN TR 48 E I [B] N 2 8% T —
SEWSE 15 e W) 1) 2l AR Y i R SO T B2
“criteria” ; SR M 7E 32 [ “ water quality criteria ( 7K 5t &
) 7 2 1T LA AR 2 28005 B B, RE A Sz i £t
Pk Az A= R MR (e B 11 7K A b Ak 2540 S5 ) B K T
B EE R

I SRS 5C T K B o A F 52 S 1898 AFAR [
PA PR A O RHGUEE(EAR) REREKT
AT b Xl A K A S B 2 ) — SC, IR T
Jat | EE I A A R SR R R 4R T ER
B i HEUE AL & (R FE R B 2k, 1984) . 561
IR JRIA A, K Jo B v 2 4 01 B2 R 1 /K 1A 5 H
6 2 FH I 07K Bk | M AR 3 2 75 L ) 1R R
TR X 8ey5 Yy nl B BUR K B AR K ARl
FHAK s = u Tk K AR A 3™ (USEPA,
1997) o FATAT LA LAR JUAN T 1 oA 3 fige 7K Joz 6 vf:
A X, e, SR B B ARUA B 2 Fh R s IE
2o BB A REE R ER 32 DA A s ey iy v i
7N, B AR Y 2 ik B R (AN R SR 5 TN T
HRLETE 25 Hh ELAKIE 175 G, >R FH AR 1 5
HECAnMEE RS ) o B K BT AR I R 5 R E KA
DIReAHIR R il 7K BT BE v 19 B SCRAE TR Kk AR
FRIFE E T , AN A9 7K A ) R SR A7 AN (] A4 7K Joi ik

HESFAHXT N, 56 =, K B B R AE 5 18 T 45 A A
SRR PR 2 1 St L HE AR P BUE . 7RSO
NGB R T B T B T R FH B 1 X i R
130 TC AT AT 3O KT 5 A AR AT DA 3 N K
AN B R NIRRT AR R 2 i A
LK AR ) BRSOV 25 | T D Fc 2 R K R R T (5 AR
B EECR IR EE A S0, TS Y Wy K o SR A7
VFZ IR EL R e, ARG K RT3 LA S b B
AT KT T AR B L X SCHR RN 5T A Rl
FIT AN R 7 — i a6 2% 1 P 1) R /K B 4
XA R A= W R B — 3% O F (USEPA L 1976)

T LR E 2, K S R AR IS TS Yo ik
ISR R A AN [5G 2R 10 58 Rk 2% 1 W 1
B, AN B T 38 B B K R e BB 11 26 5 0y i
ARAFT1E(USEPA ,1999)  BEA [ P A1 7K ot A v 1)
ANHIIGE. , W 7K 5T S5 M ) B AR L ZE R TR A, 3R
TN R K 0T JRE v S A — PR R 2 A T R R 7K AR
TIIRE A AR T A2 100 o 1 Tk s BGA T BRI |

2 EEKFEENFRBER

2.1 SEEUKFRAERTST 0 & R Dy

2 K TR A AR 4R T 20 4l e 2
SISk — 285 Y W) 1 A= W) 3 1 85O0 £l (Marsh,
1907 ; Powers, 1917 ; Shelford, 1917 ; USEPA, 1976 ) .
BLEN 1952 48 4R Je WM & A T — A oK R 3
W BLE T 1369 55 2% ik ( California State Water
Pollution Control Board,1952) . FfJ5 , 35 EAH4E & A
T{&RE ) (NTAC,1968) (5K 45) (NAS,1974) |
(41 ¢ 4y (USEPA, 1976 ) Fl { 4 iz 45) ( USEPA,
1986) . WkAh, 35 E PR O 47 5 43 51 F 1999 ,2002
2004 2006 1 2009 4= %+ A A fdt e Ak A A9 &k
A3 T KRS AEERE(E

2009 4 & FEIIRBE LR IR & A 14 ¢ 1 SR HEE K
FLAfE) (USEPA , 2009 ) J& £ % 471 A A4 fge J32 Fn K A=
A= W) ) R K I SR SO, IZSCHF B T 120 Fh
AT Y 47 BRI ST Je M 0 23 AN R,
Forfe, PP K AR AR 8 K 3 UE 23 AR K RN 7K
JE I B T R v VR R RN o i KR
PRt A B 14 J5 1 (53 R T 2K R AR 50T 2%
GRS

UL, BT bR K 0 B SR 2 B AR R —
AR IAEAE R ), 8 35 L e 2 K AR AN B 1k 3] 98
EREI FEREZ —, TRk E SR
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P4 G Y A IR 55 B A ORGP R T 2001 44
XHFIA K Tl AR LA SR e AR T 17 A
AR E SR FAE SR, VLB R SRR a
Il B2 4 A48 45 ok R R B FF W L i (USEPA,
2001) .

2003 R EHRmFESEARDAERET
15 TR JTAR I AL AR S SR AT 8l , B P A
1) il FEHEBATHE R, EAT S BR A K BT 5 2) B
DI O B R TR ) B v o1 S O 53 ) S 45 M 42
P B TR IR AR Y S B R AR e 54 ) 18
VTl JE o 1 7 3k DA s e d 3 Bl 2 £ 45 ((USE-
PA,2003b) ., I HHE M 1k, 92 E B8 B i A [F AR
X G2 22T K T S T S TR R o5 P AN DB 58 35 1) 7K I
SRR DL oK AR fd
2.2 FEEDKFEIEEE S0 07 AT
2.2.1 HERORIPAMERKBEMERN = N
IWIWFFE K BRI AT (LR A ) BRI I M SE
— AR B B AEHE 7 1 . (EL A0 ) v oK o i v 1Y
WA W KK Z B S EL, DR 52 30 sl 30 37 W 5%
PR3 R} 22 B8 1 545 s S v (USEPA, 1976)
e, AR K i T 1.0 mg - LT AT RE
SepE i A NTHIR IR, 45 &8 V5 IR S
FRICE e KA IR 1.0 mg - L', AL
T Y R v R ph S0 45 R4 A — i B I IR A3
(4, LA, Sk BR300 X o S sl i e 1) S AR A g 2% G
KON R S 2B TR B &N 1.0 mg,
BN ARAEHBEARN0.02 mg, HTERARTLE
(1 N ZRFE R R EDIE 3h 1 52 B 45 5, o AR Al
(2 A H N i o ToRNE K1 1/500, 15 YL ) Stk
AR 20% 3k HARHK , AMERSEB1EE S 70 ke,
NEFRF-FB oK E R 2 L, i@d A (0. 02x20% x70
x1/500 (‘%4 K F) x1,/2) 15 H 52k FC T A4 7K i i v
0.2 wg - L' (USEPA,1976) ,

1980 432 [« — Bk 4 7K T ik o SO 1 fgke B
OB, P REGE ™ T A FH T DR AR ft B K ot R o 7
FEEG AT B2 (fRTFR “ 1980 4E )5 2% ) ( USEPA,
1980b) , ZHTEMRIA T 3 AEEMEZ A B0 AE R
R AURE BN VAR AN RLE R A PR 555 Y e Fr
UG E 5 A -3 5 R AT 2 TR
FBI) ()70 2800 B 45 A e K o B v 2
WP, S BRI K T R £
Z AR AY | D e ) B B R A M EUE RN, B 5 K
I SR 6 E IR T EAS . ARE0E Y 00 e v e

SARIEAX NS A A 5 e B A T, 2
WA H AV A AN Sl RIS B AR AR 1 e n] WA
BN HIBCE R HE S (USEPA ,1980b) . It 4h, BRIA
BOELL N 2 8UE BB AR 70 kg PR H 1 LA S
PR IROK AN A DR S 6.5 ¢ - A7 DL
KHKBARR 2 L-d",

FE“1980 AFJrikaE” R Z G , EE RS R
FERS A R EE PR A 9 B SR VAN U S T
RKHE, 1998 4F, £ E A /il T (K i
BEME JrvE S R A KR ) (USEPA, 1998Db)
2000 4FERAG T HES ORI R (R 7K T I o T
%) (USEPA ,2000) , 1% J7 2 /2 B B 7E 48 1 1% i
AT HE SR A K T e T2 . TEBUE A
Bz PPN | i A S0 XU P AR S A AR T
RN G AE R S0 KU PP T e T8
FIEAE N IR (G 2T S A (1B B 7S
(Crump, 1984 ; Crump et al. ,2000) F1532 8] -1 | i
ASTEAAA FH AR 2 1 35 T8 T WA 3 0% K -1
B, TERBEVEM R KA 25 T R B OB g Bl
FENT % DT 5 B ) O B AR AL TR | B £
RKIEFEEN17.5 g - 47, ERBIEM PR THE
EALpi S S A B SN PN TS PN 737287 3
TRt A K U 2 58 A 28 1 3R i, 10 R AR X
IRk F R A KRR B FAE L D B iR, RAEY
SHRRBOTN LY RPN, DL WA= ) BT A ]
T fil P s e i AR T 1980 4E T kAR
AN I B 3 K R R AL A vk 4 R E s S R
., R 25 E RS A R B R A T RN A ) 3R
N ZB45 S (USEPA ,2003¢,2008) .

2.2.2  H#ES ORI K AR A W K B SR ) T k2

1980 AFESEE MR R B R R AT T ORI K AEADY)
IR BT HEE R 4 3 5, B (e S AR 4P K A 2R W e
FHEK L EFR S ) | Bl 5 7 1985 4F & A0 T8
CHES AR AR 2 W SO T Y 1 5 7K o A oM
50 ) (TRIFR“ 16 H ") (USEPA,1985) , X /& —Ff [L
BRI HE K A A WK SR R I T 2, 0Tk
T BT L I g, b adE. ) s 2t
BEVEEE S PERE R R, 200 & 3 1] 8 BHAE
YiFh, Lh e 2/ 3 ASASRIRH 2ok -1 v L % 2)
IKAERE YRR | T B PR K i 2 a3 A A
P B 2> — AT 2 SR I A5 5 3) LR AR
PERE | /00 T — R iR K W R i LR W S R
B, SRIG A BT ARAS A B5CH 43 i 4 SR B A 2 MR
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I BV S LAY (E AN 5% BA M, i il i X
S {5 1 B e ROV B R M S BV I
2.3 UK FREEDF I AR Y )

RAE LT 21 RGEWE5T, 55 H B 28 i 7
FOKARDI R R IR BT 2 IR AR 2 & L) Bl Z2 R 3
FANLH B K IR R (RATY SR AEAE — 2 1) ) fE
ARk — 5 FoE s

2006 4F-( E ZEHEFERK BTIEE) th s S iy 167 Fh
TS, A ARK—F W) I BT IO 78R I B TE R
B T LA R4 R A, b, 95 R S 4a il
15 RN 30 BRI Se s Hil Vs e M A 45 AR 4K
AR BT A 5 25 iR Se 4 il TS Ge A 28 Fil
R et V5 YA 4 AR AR R K B 3
{E(USEPA,2006) , "] LAFE H, R K A48 F1 A
IR R K T LA A K ) TAEA R,

BEAR PR3 A (g B AR 37K A A K 5 Sk
F AR T &K M 24, U Har7efi
FAMCHE AR SR A A 4 B FEFH 38 1) e 5% o /K o
FLMEFE e ) SR AE 1985 SRR AT, “F8 R r FIK
JSEHEAE T 05 AU T R 4 A e IME,
AL T I —AJm S b LA i A 2
TR R AR 22 1 45 A i 25 19 JE 1 {E ( Daniel et
al. ,2003) . BT A G BIEEESN, NE A “Fem "
FIIAE B 2E SRR A RS KT
Wi S HER T2 RN 48 2 45 5 ) o S A DG 1 4%
SRHOAA T S R B 3 T 0 1 K R B
st (Al R & AR T AR, T A X SRR SR B A i
TN MR S e S R SR ) R R

AR R K I e A D ks b ol FH ) i 3
PRk A g R, T IA 788 KRR
TR ORI UE S Y 52 g0 25 L W hn T L vk &
AR RN, AR R AN R R
TV 0S5 R ER P Se e B0 ol WA FE RN KT,
(WA IZE RSO, ARSI n] W AT 5
GRS I INTTE: N 7 < 61 N e O B g (1 ]
e XU 4 ( USEPA, 1987) , I T 3%A 78 £ /YA
PRIAT I 2= 5 o L B R B kS B 5
H ) AR AT AT 3 R0 K (B AR E R H A
47 0.35 mg) ( Schroeder et al. ,1970) K S S % 5|
AN E R T 1000, A5G R E) 22 53 10 MR 2
510 DL RS AR AT UL A 3 800 KA e mT L
A FERNIKE I AN E PR 10, DL, AR
IK I HEATY A R AR IR T A 55 o 78 3

3 HRDAAAMEMERAKRELERR

A DA 2UHE 1984—1985 Fl1 1993—1997 4F
532 BN RAT T CRAIKOK TR S ) , T H AW i
RSB IT, 2008 45 A A AU A A T B
By COR KK B8 B - 8 —, 77 ) (55 3 )
(WHO,2008 ) , %45 1 fift B 1 8 AR R K 22 42 B —
BE A A4S B AR EOR (R PP A — L4 TR R 18,
AR T IX SR B E A HE S 0T 5, g R R e
1987 4t BRI AR E T I RoK B #4241
KT IR SO N ZE R FH 18 52 0 (A5 R AL
AR IR KA A K AL K PRI 26 2 )
LT IR ) By BEali B3 B . H RN R & A 1)
SRR SO I A R TR 7K K BT 46 me LR R 1 )
(CCME, 1998 ) 1 #fE-F L5 47 4l FH 7K 7K Jo s o
%) (CCME,1999¢) %,

I 5 [ X 7K A AR WK B B HERT ST B LA &
GEAh IR GRIHN. | R A 22 45 [ 2
TGS IR A AWK AR ZR 1999 4T EE
RIREE AR AT (T DA K Az 2 WK o B o e
2 PRI R T AT B 505 4 S oK BB v
(CCME,1999b) , 2007 4Ffii & R I HEH844 7K 5 A o
3 Ry R ) e B A R ) 2 i B ) R R o
FEP;ILAE T RS R Z B & A R BOEARL
IO 5 A 30 2 i B 2 By 1k AR AR BR A R (A8
8 ) T A A EF U (CCME 2007 ) o KA
SEHUH P 2% 2000 4FAA Y € IR 7K FIEE I 7K B4 R )
SR T 48 SR Ml & AH (trigger values, TVs) (2
PERER) " XK AW HEAT DR AP, e IR o
i DL ARAP T K ik 8 53 A v ) S ol AL
JEE TS fiph 5 (ELFIMER T 52 fish %2 {E ( ANZECC and ARM-
CANZ,2000) , N>R FF0I0 JC R0 e i ( predicted
environmental concentration, PNEC) /E 575 4 ¥y 7K [
BEAEn FEARAE R OK AR RGP AR 2B
Fi(ECB,2003) , fif >4 F 2007 4EA0 A0 T f508 19« B0
S8 AU R AL HE 46 R, 4% BROR AP AP 2105 XU RS
FRAEL 73R 4 A48 9% . TR0V R FE (negligible concen-
tration, NC ) | 3¢ K U1 ¥ J& ( maximum permissible
concentration, MPC) "5 XUJ& ¢ & ( serious risk con-
centration , SRC ) Fl1 4= 285 2 Gt e K W] 42232 Wk i ( maxi-
mum acceptable concentration for ecosystems,
MAC,,,) o NC 27 5 — e & X AR 25 2 48 1Y 8500 n]
PLZIEANTE s MPC 245 RERS IR A S R G h A 9
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M2 A8 RO A R 5 5 5 75 Qe i ) 3L SRC
N, A S R G RENG 2™ HSE N MAC,,, 2 fif 227K
TR EBCE HER T ) — B R AR, PR AP OK AR S R
i 4 52 Y g W A R S B SRR AL (van
Vlaardingen & Verbruggen,2007) ,

IR WA | R ey 2 7K AR A K o
YA 20l PP R 0 A b SRR A il 2k
o VM A R R E W SR R 45 S
T2 BRI A 3 S A TR ME A () [ 58 A0 K S
T 1A 2R 0 BOHE AT AN PR AN TR 3 5 D U
(ANZECC and ARMCANZ,2000; CCME,2007) . ¥
FhERURRE 43 A7 #h £ 7% B 91 72 - Kooijman (1987 ) 2
HAY 5 ok AR 22 22 3 % R AT T Bl gk (Posthuma et
al. ,2002) . J7 kA v 3R 4 A G 2 RS D A RE
ARG A YRR R BEALE B O AR AR
BRGENAF P Y B LB AT G AN R K, B
“UIPPEBURE /04 ” (van der Hoeven,2004) . %+%
H8 2 B GRS 15 G )k B RN R AR 234 114
SAHHEAHEA TG 4307, 15 AT DL K 2 50 b
AR5 G ok 32, G R T 5% W A2 G B 0 vk B B
HC, ( hazardous concentration for 5% of species) 37~ ,
BFRIE 95% PRI K B9 JE (van Straalen & van Ri-
in,1998) . FH AL S log-normal ( Wagner &
Lokke,1991) | log-logistic ( Aldenberg & Slob,1993) |
Burr Type I ( Shao, 2000 ) %545 1 7 Maltby %
(2003) B, 20T T 10 FRBEH ) 4015 00008, 45
TR A AT — AR AT LIS i Eis e A 1R
WFRYAAERCR o BT LIS IR SR A A T 4 %
J& 313 b R 1 4 T K B P S 40 B R et
fGE TR Y A Sy oK BT ik o 4 S 19 K S (CCME,
2007) ,

DL b S [ g Aok B AR eI e BUS T—E
AR JFIE G T AR S8 3 MK LB IR &R, 255
AR PRBE A R, ST 58 35 0 7K BT R v A AR L4 T A
FOKRIIREC & HRTRH K BUE B 23

4 REKFEENFARAR

I EK BB 5T AL B, S W) AU X [ A
GERRIEAT YOS AL B (TR, 1981 ; B 5 RISk
W ,1990 ; H 45 2004 ) , DL K%k 7K i e v 4 S 5 vk
AR (5K R4 k48, 1996 5 71 = B Fl4kiH , 1998 ;
JANTAF,2005) o 3xX 28 T AR R 22 5 3R K 5t 2 i Y
AR T B NS HRR, T4k, BT

] AT G B AS Wl DA K 7K T Yetts B2 R i,
KBTI AT 58 AR 73 | A 1 IO R G273 1 G
TERIEM, 25 B4 (2008) £ X5 51 1A K 3455 o &
AR T 3 [ e DX Sl P A o B AT 5 1) E PR A
I, I T 3R DR A5 0 3 A K T R o 2
W BRI AR R 02 H T3 PR A B ) E KR
HATL % .

H i, 28 5 5 v Al HE SR B a5 A
W E BRI TS AR E KT, KRS
HE#7(1997a;1997b 51997 ¢ ) 2 1R 35 [ 1 52 PR AR =) #
FECHE SRS 7K Az A ) B FE P 345 1 1R % kK o
FEEAE R ) , ARG TR [ K A A 4 X AR 3 AR e ik A
P AT REPE S IR Y, AR Y BE R R M S T TN
NG B EURR BN N K AR S v | L D A i A
W KW BE Sl 2,156 mg - L7' JEMEE Lok B Oy
0.5751 mg + L™, B 750 R 400 56 o d5e MR 2 o 1. 350
mg - L7 FEAEELLIREE R 0. 2530 mg - L', L3
WER KUy 1145 mg - L7 JEUEELLW Ty 413
mg + L', Yin %(2003a;2003b ) 0 LAY 5 %
WFT 2,4- " FRBA 2,4, 6-= S KBy 1Y 3 i,
2, 4- GRS U R S M R 43 i)
91,25 F10.212 mg - L7, 2,4,6-= G B i) JE 1
K MR BE A RE 9 % S VR FE 43 0l R 1..01 A 0. 226
mg - L7 ETEHIF] % (2009 ) BIBESE H, LA
TEEVEA BT SRR A ) R U
A7 £ 35 A 25 7 B R 7 3k IR T A 2 ,4-
AN 2,4, 6- =G 7E TR KT Hb X 7K BT KR
e FE o A S B B ALy VA B A5 SR T
fib 2 P52 AARI T 1% 07 1 T R A% s B ) 20 A
PO LKA R G RS OR

SR, T KT HERIF O SR A ), HL Gk
ZRGHTE, t Tz e K B T Y AR
Y2 VEREE SIS | AR S KU PRI PR B AT 5
T Y A AN | T 3 A TR I [ A K T v e
KRR HIMIEI

5 REKGEEHARREE

A0 R A K BB ) AT 0 A, S H TR
L K o B E B AT ST R LA KRR 75 e o s, WF 5N
3 [ K TR MERIE T B LR LA T i T

(1) KUK PRFRAEJA A, LR KR B BE AL
JoT (R B2 i pH (H R FE R HILRT S5 ) (K AR 2R
VIR ik 25 ) KRS R B LU K5 e )
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FOPREE I ERTL2F PSS L 7K R S R s e KA
Dife s A PRt #RBR A — AN, R
FRAPATR] K RSEACTE T A ) Z R R i P 2R 55
AN, 3k BEHT 25 5 M) 31 7K 5 35 o X6 7K 5 A f 3
SR B, SRR BT RS S H AR Z | K
SRR E TAE R 72 BR A I ] AN
ATREHIE T 15 Y 0 LA, HOREHE A R (4
(i) FIORG J7 SCEE X A K o L B EE B K B H L
JIT LA, MR TR 1 DX 37K PR 458 15 Y e AiE i 1 10 56 45 il
15 YK T S e 58 1 SE AL T AR, S3 40, 7R %
I [ K T S A5 Jr ik e N7 R 3 S [ AR [ A A
PWIX R Ery2e s, REARME OIS ERL, MR E Y
WoKIEAH —F 8 TR (TE = K FERIE, 1998) .
— S R R AR Y R R A X2 Y, i B B
HEEA S AR P 4 DL B oK 255
SHL(JENTAE,2005 ) o Sk B 0B b e e K
R DL R 3R E K R T RE , 7K 5SS T 5T 1
T AT 55 R PR A XK IR ARAE

(2) NPRTAT I 2 0 A F A ) 3 P22 B o, 1l
S N A R 7K 0 5 A P AR A 2 A T 2 B AR
BE PR B | SR T P 7 T A ESH e AR Bk =, U
N EE . FEs = AREE T, HEE
FH5 ARACI LB 3 0 2L sl 7 B4 K
it o KA AR R PR AR S 0 i = 0 T 6 I 4
R A5 Y SEE L) RN O T RERE N A
S b S R [ 1 AR ) X R R, DA AR B b AR 3 3R
B HB A3 ABE, WA A0 R Rt () F B2 oY, e
TR R b T — S AR B
PESZIG T HEN] . H TR A e A A
PRS2 B0 R85 (TR R RV fit S A el
BF) (R R B RE PR 2 N A A SR PR AIR
TR A SR B AT {5 BE S, YA R P
WFFE b B A %) S 360 o DU A 55 A6 5 6 2
2 FEEWERY R AT A S RIRALIF LA
— Ik R I v ) R A TR A R A
B Al i e I ) (E) 7626 ,1990) 4%,

(3) K BT BB A 5T, AU P A 35 2
FEVTEA RN A= 1 5 SR PP S /K o o o E 8 1 B B4 A
WA, e N K 5 v HE S 10 3 A 35
I7e KIEEME R Z B AR B, ROV T
BRI R | Bl IR RL A R R R T2 A
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