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Abstract: Based on monitoring data from 1984 to 2015, we report a trend analysis of dissolved inorganic nitrogen ( DIN)
and phosphate (PO4-P) in the Yangize River Estuary and its adjacent area; the reference year of nutrients was determined
to be 1987, and recommended reference values were 0.0705 and 0.000751 mg/L for DIN and PO4-P, respectively. Then,
frequency analyses were combined to produce the partition thresholds of 0.339 and 1.15 mg/L for DIN, and those of 0.0289
and 0.0530 mg/L for PO4-P. Thus, the study area could be partitioned into three subareas; the inner area of the mouth,
transition area, and outer area of the mouth. Considering the distributions of the ecological red line area and pollution
sources, the study area was divided into eight comprehensive subzones. An integrated evaluation of the marine ecological
environment was developed based on the index system method, which was composed of marine water, surface sediment, and
biological diversity. The distribution of the marine water environment was similar to that of the biological and ecological
characteristics ; environmental indices improved from the inside to outside area. South Branch/North Branch/North Port was
slightly better than the outside area where the sediment indices were higher than those of Hangzhou Bay/North Channel/
South Channel. The distribution of the marine integrated environment was as follows: subzone IV < subzone V< subzone III

< subzone I < subzone II < subzone VI < subzone VIII < subzone VII, which indicated that the integrated environment was
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obviously improving with time.

Key Words: Yangtze River Estuary and its adjacent area; comprehensive subzones; index system method; marine

ecological environment; integrated evaluation
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Fig.1 Study area and location of main sample sites
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Table 1 Background value and toxicity coefficient of ecological risk assessment for heavy metals in sediments

4 )& Heavy melals #% Cr 7k Hg fifl As B Zn % Cd # Pb i Cu
C' /(mg/kg) 60 0.2 15 80 0.5 25 30
T, 2 40 10 1 30 5 5
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Table 2 Index system for integrated evaluation of marine ecological environment
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Table 3 Reference value of nutrient elements in Yangtze River Estuary and its adjacent area

4Ry Year EPERERR SR PO4-P/ (mg/L) JEHLA DIN/ (mg/L)
1984 0.000687 0.0275
1985 0.000916 0.0699
1986 0.000702 0.0703
1987 0.000701 0.114
SEH(E Average value 0.000751 0.0705
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B3 1984—2015 SRR EEBBREFHSETHEDR

2 1984—2015 £ RXE ; HEET
& FHRARBANAEHERTLES Fig.3 Trend of annual mean PO4-P from 1984 to 2015 in study area

Fig.2 Trend of annual mean DIN from 1984 to 2015 in study area
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Table 4 Grading threshold based on frequency distribution of nutrient elements

EIEEL T K Nutrient elements IEERE R L PO4-P TeHLE DIN

R TR ESJ 2
FEAEL Sampling number 3397 2797 600
YJ{H Average value(50% ) 0.0410 1.49 0.267
FRifE2= Standard deviation 0.0178 0.498 0.107
25% 0.0289 1.15 0.195
75% 0.0530 1.82 0.339
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Fig.7 Distribution of DIN on August 2015 (solid lines: surface; dash lines: bottom)
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Fig.8 Distribution of PO4-P on August 2015 (solid lines; surface; dash lines: bottom)

TR 785 FEER B 20 A FRAE AL, AR B A DT P Xl i) 10 470 X 8 3 0l /0, A1 R 0 3 Xl o
PURE, KRR a4 @ 5 Y BORN A T 2 0 A AR A 25 | IXIURRAE AN B S, ZE i HEYS 11 1 A sk
R B A, L, MRS A A 5 %) o A LR A T4 X A D 2 B2 AL ARG PE B IR £E
214 ZEHEHIX

OB 4 s XU 8 50 A AL 2 Y8 5055 =2 AR A i i HES 1 DX ] s TR DX g X
AR OR (B T2t 0 o 1 o UL, 38 X3 A B S R 5 i AR A 28 B 43 A N T PN 1) 11 4 1 A R
R A

TEUEREL )RR Ui S ) R0 2 (0 20 RN AR AR SRR 2 T 24 S I 2 R 45 4 52 5 RO RRAE , LB — PR VR R
TEANE R, TR A AL AT AR P 2T I 1 2 Jal K S R K A o0 2, I8 ANt v R A g v
TARPESSRE TR UAHL A0 AT 32 I SRR R I, B R G ) XRARRAE VRIS R A R ERT 43R KR
T RACESEEE UK O AR SRRV RER T R AR S RV TR AN AR A S R A B R e AR AR S

VAR A LT AR B S A i e A AR S A S % 4 K IR S TIRE X AR S SR AR B
55 X ) G Ry T A X IO S PR 0 2 1 B IR LR SR | B AR ELA I B (AN A AN A Vi B
SR SAE S o KA B GRS R AL F AR X KR AR PR X R R
5 R E B IR B E RL  ARRELE,

IKBRFE KRS FRER A DTS A ) A 25 ] S K AR AR S M 2 DEA BT R 43 B 6 | AR5 45
BB LIX 5 Y I8 A0 T TR X S 5 I & 48 #1E MR 0 43 X, BARRI 4 8 MM st (£ 5.5 6,
K9,

22 bR S IREES

SFR I BRI VAN G AR AR R AB TR A A o 2 — | R 2SR A JR S A i A A A B 2 23 G )
SEnl, SORVEN B S5 5E, BRIIL,  T 1 BB 5 T 55 1 Sk R B P8 AR AR 3R IR, AR SC2 25 T /i A A SC A 9 A
F FRTIMERE T AR B FR 3R AR e /3 A LRl L UEAT 1RV O XS 3R e (B BB 7 A SO S HL i 9 O ik
IS TR, $E— P T KR LA TSP R R SR BREE R 1 g S A, B TRV T At SR i

http ; //www.ecologica.cn



13 4

Wiy 55 KV H ROHAR T i A IR 2 5 1A

TRV 2 25 TR R VT 08 2 2 25 KU T A0, 43 00 T OB IR B BR 0 40 0 SR e yT
ISR B3 67 B O 7 R PSR L 1 7 SRR YT 1 T G A0 8 4 W W00 K4 B 5
AR BRI A M R L B O BT 458, FUA L 7.

x5 KIAOREMEEEHESXWRERFE

Table 5 Environment features of subzones in Yangtze River Estuary and its adjacent area
FRESAHE IX I I X VIX VIX. VI VX X &
Environment features Sz 1 Sz 11 Sz 111 Sz IV Sz V Sz VI Sz VI Sz VIl Remarks column
K RHAE fi&ER fiRdh fe—F  f&—rh ik ik Fh s
Water masses i fl—rf H [ =] P {3 {(iS BT E
Ft%ﬁﬁ%‘éiﬂ b i E'/'ﬁﬁ*ﬁ} #J‘@Dﬁ *:Liﬁﬁ ?hhiﬁﬁ *:hibﬁ *ﬂxiﬁﬁ *’J}@E%%/l\/@
Sediment type LIRS R kg g LN wmEy BAH M
BrIERH 1 1.1 1 0.9 0.9 0.9 1.1 0.9 AT UL 3R 545 2

Compensation factor

HrIE

“Sz 1" {5 subzone I,“Sz 11 " {03 subzone 1T ,...,“Sz VIII”{Z subzone VIII

R6 FHRERAFTREETIESHBUREEREBR"

Table 6 Major pollutant sources, ecological red line areas and management targets of subzones

BLLRIX . \ .
i e EEARN g SR ik
Subzones Pollutant sources ,LO ogleal T Management targets Locations Remarks column
line areas
[ X Sz1 KL RS IX YIRS BRIETT R k|53 ARSCRRIX 5 A X
X Sz 11 KL A5 H ALK YIRS HE AR TR S “H X
X Sz 111 — EBTLIX ERIETF R Bl
VIX Sz IV B s O HEALILIX TP IR AR AR AR 1T R EReNELL e
VIX Sz V HE5 0 S IX T YU 2R 1T BN AL
VIX sz VI — — — X ATCFRIE 3 A X IH
VIIX. Sz VI — — — b3 A XI5 “HAMX R
VITEX. Sz VI — HEBLALX MR & I X S
# AR BLEARHETS O A R LR X AR« —" Fm o KN AR TEAE

Z

S

a - .

2

2|

= b ~— \\ o LS -

=L < i o

121°00’ 121°30’ 122°00’ 122°30/ 123°00'E
B9 HKEFR

Fig.9 Comprehensive subzones
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RIGZESIEN AR IR R TR LR G IR RL E, 78 1—4 Z 0] B O AR IR T M, B
TRB DU IRBE 1R 5 AR W) A 1R G PN R B G S R SR AE UL 8

®7 BEHESHEESTFNERGESRE

Table 7 Index standards and assignment values for integrated evaluation of marine ecological environment

5y BbR 2 HEN 2 BB T JR1E 5y B N2 BRI [ I AH
Sub-target Criteria Index Assignment Sub-target Criteria Index Assignment

layer layer standards values layer layer standards values

KBTI THLA <0.2 4 TR A5 "R <30 4

MwENV 0.2—0.35 3 SAENV PN 30—50 3

0.35—1.15 2 50—70 2

>1.15 1 >75 1

T VEREIRER <0.015 4 BHUL e %L <0.1 4

0.015—0.03 3 0.1—0.15 3

0.03—0.05 2 0.15—0.2 2

>0.05 1 >0.2 1

"R <0.1 4 b <10 4

SER/E 1 0.1—0.15 3 10—20 3

0.15—0.2 2 20—30 2

>0.20 1 >30 1

FERlES <0.01 4 YA Y ZH: >2.5 4

0.01—0.05 3 BeCHA PEREL 1.5—2.5 3

0.05—0.1 2 0.5—1.5 2

>0.1 1 <0.5 1

*8 BHAESKEZSTENHBERENSRSTMN
Table 8 Grades and assessment of target layers for integrated evaluation of marine ecological environment

HKBEFRAR R W,

W, <15 15 < W, <25 25 < W, <35 W, > 3.5

Indices of MWENV W;
IR IS T i ; . )
KRS KR KIS KSR Sk KRS
Assessment of MWENV
DU HE 4L S

PUIRIEIRAL S, S, <15 1.5 <8, <25 2.5 <8, <35 W, > 3.5
Indices of SAENV S,
DRI - - - N -
TRIRSLT BB BB BB BB
Assessment of SAENV
YRS HREL B,

YEBIRE B, B, <15 1.5 < B, <2.5 2.5 < B, < 3.5 B, > 3.5
Indices of BeCHA B,
Y HESIT N

WS R 2 A AL B ALk
Assessment of BeCHA
Z E;
ikt E <2 2 < E <25 25 <E <3 E >3
Integrated indices E;
PEA 4 . . N .
T . HEi B BT HRBELF
Integrated evaluation

2.3 KB DB A A S VA

2.3.1 7J<J%H SNARIN

2012—2015 4EK RSP BB ( 3 9) , /K B A S0 1) 4 () a3, orp 11 A0 X8 1) e S BH i
] 43 A7 =3 TN Riajzrﬁl FAMX B AR LS FN IXERER TV X (B IEER ) 76 2012 4F 1 BRK i BB 0F
P2 (6 ) 78 2014 7K BT VP BT, ot X BRAAE PRI — s E AR XS8R T VX (3
PEIX) 7E 2012 451 2013 47 H PP — M, FHAD DX SRR AR PER B R 44T

LR ZERR, & K 2Z 2 HEF R VR< T K< VX< T K< M X < VIR < VI X <VIIIX., BF57 X d,
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KK BT 2 AT IR A5 e W52, A5 92 XCBUE 3 s 8 R RS . (B2, Bl B TS
SN AN 2, JE RTINS IR Rl U AT 2 B HOR X, (7] i SO T 2 Vi 4t A R
LRI PR XK

9 2012—2015 FXRFRMEIBH B EIFMER

Table 9 Indices and assessment of marine water environment from 2012 to 2015

ARy K A 4 AL I X I mix VX VIX VIIX VI, VI
Year Indices of MWENV Sz 1 Sz 1l Sz 1l Sz IV Sz V Sz VI Sz VI Sz VI
2012 T PEBSBRER/ (me/L) 0.052 0.052 0.055 0.074 0.087 0.051 0.026 0.012
IR1E 1 1 1 1 1 1 3 4
TeHLA/ (mg/L) 1.60 1.58 1.99 1.64 1.22 1.00 0.63 0.27
TikA 1 1 1 1 1 2 2 3
A/ (mg/L) 0.039 0.018 0.011 0.030 0.259 0.093 0.013 0.155
TikA 3 3 3 3 1 2 3 1
AR5 YR AL 0.16 0.12 0.14 0.14 0.13 0.13 0.13 0.12
TR AE 2 3 3 3 3 3 3 3
TR AL 1.75 2 2 2 1.5 2 2.75 2.75
TR T 45 R — i — — — i 2% — Ly By
2013 WPEBEEAEE (me/L) 0.033 0.047 0.042 0.056 0.072 0.036 0.021 0.022
IR1E 2 2 2 1 1 2 3 3
THLE/ (mg/L) 1.96 1.94 2.28 2.25 1.66 1.16 0.76 0.40
WAL 1 1 1 1 1 1 2 2
A2/ (mg/L) 0.025 0.015 0.012 0.026 0.021 0.018 0.023 0.026
WAL 3 3 3 3 3 3 3 3
H 4RI YR 0.26 0.15 0.16 0.16 0.12 0.11 0.07 0.08
WAL 1 2 2 2 3 3 4 4
IR B FREL 1.75 2 2 1.75 2 2.25 3 3
KA 45 — i —fi& —fi& — — i —fi B Behy
2014 TEMEBERREE/ (mg/L) 0.027 0.045 0.028 0.048 0.054 0.023 0.011 0.004
TR 3 2 3 2 1 3 4 4
THLE/ (mg/L) 1.90 1.57 1.06 1.54 1.86 1.02 0.60 0.28
WA 1 1 2 1 1 2 2 3
A1{l128 (mg/L) 0.070 0.026 0.032 0.038 0.034 0.038 0.042 0.038
WA 2 3 3 3 3 3 3 3
IR RAEE 0.15 0.16 0.12 0.13 0.1 0.08 0.07 0.05
VR AEL 2 2 3 3 3 4 4 4
KBTI EL 2 2 2.75 2.25 2 3 3.25 3.5
IK BT £ 5 — i —fi& B — — i By B By
2015 TEHERERREE/ (mg/L) 0.055 0.052 0.051 0.063 0.058 0.031 0.021 0.009
VR AEL 1 1 1 1 1 2 3 4
THLE/ (mg/L) 1.31 1.5 1.5 1.48 1.15 0.52 0.3 0.17
VR AEL 1 1 1 1 1 2 3 4
A/ (mg/L) 0.054 0.074 0.048 0.050 0.047 0.020 0.015 0.062
VAR 2 2 3 2 3 3 3 2
4 15 LR AL 0.07 0.11 0.12 0.13 0.10 0.08 0.09 0.07
VAR 4 3 3 3 3 4 4 4
K BB 4 AL 2 1.75 2 1.75 2 2.75 3.25 3.5
K VEA 25 — — i — i — — i L /dE By By
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2.3.2 DI

2012—2015 AE LB AR IR K0 (32 10) , DI IR B fee , L IX IV IX (AU  ma s R Al Uil ) i A
MAFRES, 0 X Z IR e, M2 B h 1 eIV X (Fa s R A AU ) 525 LU VIIX VITEX. (5 3 IXORGE
WX AR s AR5V IX VX (BUMN SIS A X ) 5 T X T IX X (RS2 db S Rde s ) el 5K
XIS AR RFAE R TR, 7 S A6 SRS B DTR  a F CUAMX I, ma v L pE A R LA R v T R 3k
Hevs O TR SR A AL AR T 4 KU TS 5 A S DB 5 e R

M 4 DU ER LA 2 30, A6 SO S 0 X SZ R A A B 35 G i 5 5 ma Al LA R 14 X A 3
A v T A DX 4 R KU e AR S T M X B, AR5 X R TR o 4 i XU 18 BRI < R > B > 4t
> i > 5> B

10 2012—2015 FRAYIAEIRBRELENER

Table 10 Indices and assessment of sediment environment from 2012 to 2015

ARy DU AL 46 5L I X X X VX VIX VI VILEX. VI
Year Indices of SIENV Sz 1 Sz 1l Sz 1l Sz IV Sz V Sz VI Sz VI Sz VI
2012 A (mg/kg) 9.47 10.46 5.80 24.82 6.62 12.69 13.700 35.66
IR1E 4 3 4 2 4 3 3 1
4R R 4R A 75 44 44 40 48 38 39 32
TikA 1 3 3 3 3 3 3 3
AL 1.20 0.62 0.28 0.50 0.59 0.56 0.88 0.64
IR1E 1 1 1 1 1 1 1 1
DU AL 46 5L 2 2.6 2.7 1.8 2.4 2.1 2.6 1.5
TP 25 5 — i By By — — — By 2%
2013 A2 (mg/kg) * 3.64 5.55 24.81 19.21 16.28 23.05 22.70
IR1E 4 4 4 2 3 3 2 2
4 KU HE 5L 26 26 46 59 40 47 33 36
WA 4 4 3 2 3 3 3 3
AL DR 0.04 0.03 0.12 0.04 0.10 0.14 0.07 0.07
WAL 4 4 3 4 3 3 4 4
TR A B4R 5L 4 4.4 3.3 2.4 2.7 2.7 3.3 2.7
U AN 45 [ag b b — Bt B B By
2014 fih2E (mg/kg) 16.00 7.38 16.59 21.96 19.33 38.66 34.21 35.02
WAL 3 4 3 2 3 1 1 1
4 Jm KU HE L 36 29 43 47 42 35 41 48
W AEL 3 4 3 3 3 3 3 3
AP PR %L 0.17 0.10 0.16 0.29 0.14 0.18 0.18 0.08
VR AEL 2 3 3 1 3 2 2 4
HIRALY/ BT8R 3 2.7 4 3 1.8 2.7 1.8 2.2 2.4
UURIITEM 45 B b B — By — i —f& —
2015 A1il12E (mg/kg) 8.85 2.89 3.64 11.83 15.68 26.6 28.92 23.62
AR 4 4 4 3 3 2 2 2
4R KUK 4R 2 34 25 33 33 46 29 29 32
VR AEL 3 4 3 3 2 4 4 3
YL AP TER 0.17 0.11 0.06 0.05 0.08 0.06 0.08 0.06
VR AEL 2 3 4 4 4 4 4 4
RALY/EIS R isg 3 4 3.7 3 2.7 3 3.7 2.7
DU PPN 25 4 b b bt B — i L /a8 bt By
B IEREL 1 1.1 1 0.9 0.9 0.9 1.1 0.9
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2.3.3 AWAESITHN

2012—2015 AFAEY A SR R (R 11) , H P XA Y A A A Fa T, 1A XIAR (LR B B, 4% X3k
Z I PR By . VI VI VX ( AR X)) el 1 IX (b 30) Hovk; Hoft X Ik 2%, A= AR 25 5 K i B a8
Y DX IR AR AR AL

T 11 2012—2015 EEYESIEBRETMNER

Table 11 Indices and assessment of the biological and ecological characteristics from 2012 to 2015

ARy HEYAESTREL I X .. VX VIX VI VI VX
Year Indices of BeCHA Sz I Sz 11.Sz 111.Sz IV Sz V Sz VI.Sz VII.Sz VII
2012 TR EZEREE A 0.86 1.28 0.43 1.53
TR AEL 2 2 1 3
peiiz=ILY] EZEREE A 2.54 2.22 2.05 2.72
TR AEL 4 3 3 4
JEHIEY) MR 1.44 0.37 0.89 1.78
TR 2 1 2 2
WA TR 2.7 2.0 2.0 3.0
MW A PP 45 R By — — i Bt
2013 TR ZHRETESR B 2.57 1.49 1.06 2.33
VR AEL 4 2 2 3
tEiiasikY] ZREPER 1.62 1.86 2.23 2.79
TR 3 3 3 4
JEHEY) ZHRETERR R 0.4 0.45 0.83 2.67
VR AE 1 1 2 4
WA R R 2.7 2.0 2.3 3.7
MW AT 45 SR Egde — — i T
2014 TRUFAE ) ZREIERREL 1.34 1.83 1.17 1.8
IR1E 2 3 2 3
TEiFsh ) ZREVEFREL 2.05 1.75 1.54 2.82
IR1E 3 3 3 4
TR ZREHEREEL 2.51 0.84 0.7 3.25
IR1E 4 2 2 4
YA R 3.0 2.7 2.3 3.7
AW A ST £ R By Lysd — L8
2015 TRUFAE ) ZREERREL 2.11 1.57 1.78 2.54
IR1E 3 3 3 4
HIFEY LRV EL 2.85 2.13 1.81 2.99
IR1E 4 3 3 4
A ZREERREL 0.25 0.39 0.68 2.47
A 1 1 2 3
WS 2.7 2.3 2.7 3.7
AT 4G Bt — i By I

2.4 EBELGATEN
2012—2015 4FiE S FEARMAR R JTIE (3R 12) , WK BEAEE DT IR B A A ) A A0 E 0 & 30, A I iF o
RS A S FrddE . & KAESIR «/Tnﬂfff?jﬂ VX<VE<MX< T X< IX<VIX<IX<VIIX
IVIX | VIX(EHs Al AR IS IEEE ) MK BTEREE  TUR PR EE A A ) AR 28 = AN Dy 34 02 05 ™ &
B X T T DX XX (R 52 AE S AndG s ) UTRI A B 47 T IVIX VX (FE v R Al G AT S
#) , BRI, BAREEAS TN KSR K B A 22 AN i (FURZR A5 8T, T X T IX TN (32 Jb 3Rk )
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FHU TS, W AN VIX VX VX A K EREE A 4 A 25 T AT X el A

AR AE Gy, SVAE mbarfa s, AR IR 4E BE 2240 2015 AR 256 R i a4, HOROE 2013 4F4L
41,2014 4522 2012 AELRG BT i 25 . FIN XN SR B . 2014 4FF1 2015 4EZRG I EEF5F- ey, HikoE
2013 4F 2012 4F L E 5 221

F 12 2012—2015 EAEBTHEEZAIBHREIFNER

Table 12 Integrated indices and evaluation of marine ecological environment from 2012 to 2015

A4y LA e X nx < VIX VIX VX VIEX VIIEX:
Year  Integrated indices Sz 1 Sz 1l Sz 1M sz IV Sz V Sz VI Sz VI Sz Vil
2012 KBTI TR EL 1.75 2 2 2 1.5 2 2.75 2.75
RSALY/EIS R isE 2 2.6 2.7 1.8 2.4 2.1 2.6 1.5
AR 2.7 2 2 2 2 3 3 3
EES SRR 2.2 2.2 2.2 1.9 2.0 2.4 2.8 2.4
LT G R — i — i — i 2% 2% — i BhF — %
2013 KBTI SR AL 1.75 2 2 1.75 2 2.25 3 3
RGALY/BIN TR IR e 4 4.4 3.3 2.4 2.7 2.7 3.3 2.7
WA AR 2.7 2 2 2 2.3 3.7 3.7 3.7
EZEE R 2.8 2.8 2.4 2.1 2.3 2.9 3.3 3.1
LA TN ES R By B —fi — — B L8 if
2014 KBTI EL 2 2 2.75 2.25 2 3 3.25 3.5
VUM A B 46 % 2.7 4 3 1.8 2.7 1.8 2.2 2.4
AR 3 2.7 2.7 2.7 2.3 3.7 3.7 3.7
LR 2.6 2.9 2.8 2.3 2.3 2.8 3.1 3.2
LA TN GG Bt BAf B — — i BAf 4t b
2015 K BB 4 AL 2 1.75 2 1.75 2 2.75 3.25 3.5
URGAL7/ BTN R iR 3 4 3.7 3 2.7 3 3.7 2.7
YA R 2.7 2.3 2.3 2.3 2.7 3.7 3.7 3.7
B R 2.6 2.7 2.7 2.4 2.5 3.2 3.6 3.3
LA TN AR Bt ear Ly — — g g i
3 itig

(1) L2573 XS PRI AR A S B RE R 70 AR AT 1

5 TSR A R A JCHIL RGP AR R T2 2R IR TR TTAR TR, AL 20 80 AFAE , I VT HRIAE I 12 A 474
KA AR 2 e FE R A 2 IR) AT 35 (A DGHE ™ SRR IO P2 43 A P AIE A2 A2t A L 8l 732
B2, AL T X B BB ad B L S5 0 DXRE R A -5 TR B9 3l g AR AR AR ARG, AT 7 AR ER
SRR Y 21 A BEARAY AR VTR 1 DX AR By 11 A DX (R K DX ) a9 DX (e TR ekt X)) A AR X (K
D) FOJER 3 B2 TR IR AR L RIS e | £L 2k R 0 A 22 T T B PR S BT S DX SO EAN BT 9 3 2
3055, UL, XS PR AR AR S

(2) VPRI R bR S AR 3 Pbm i VAN S A TR AR R

ES 'S ANIE S e e S S 1 AN £ DA A R g SO DI /D K (= AW 2 C /B IR X [ TN S 7 e S
FEbR . AEJR, BERPRE AR D RE DX P HAT AURIE YT R b FEARAER | FH LA b 70 Gbr e A 4] 3 25
PARBF RO A BN SRS VRN B o L B ) R R, 7 AR EER AT IR R

(3) 8 i A ASIRBE AN A BEFR S DR 9704 Bl ]

FIUE A JUHE BOM S AL DA AR HU 22 | B 1 R AT TS G B2 i b, i i NI ST A 5ik
JERERAE 2 B A A BRI AR5 X, 2015 4Rk  fE 2 IS Bt A7 st Rl i & 8, iy 3R % sl i
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TRAE SRR 5 e e 2 i 5, 9 1 oA AT AR HETS 1 W, SRR RO R R, R e B i, (e Ak
FRPE AT Ry 25— R HN IR . BIF ST TR 04 A S PR 25 B IR DL RN (1] 17 Gp A S5 4, 2015 4F DR iz T 3 A 25
PRI A e R S e sl R B 25 4 A e SR B R A M IS, A B8 T 9 T P R A A B U B T R
K,

4 Zig

FAL O B AR S T S T L EURN G PE W R 3k A R E AR /2 1987 4F  BREAA 43 1) /2 0.0705 mg/L 1 0.000751
mg/L; TEHLEAI 20 X (R 0.339 mg/L Al 1.15 mg/L, 16 PEBEER R A9 43 X B4 0.0289 mg/L. Al 0.0530 mg/
L, 256 BRI A RAE A AE S DR IX A T 1 R AR T 38 43k 8 AN PFA B TT , R PPN RS 1A 7 X
WA SN, A SIS 22 M i XS R E R VX< VIX<IT X < T K< T X< VIR <V X < VILIX ; Fifi
R[] [ G A S 4

B - BRI SR R AR TR RS M I . O ) [R) T TP B R S22 0 B 50 A B 25 5 T ) vy A K
I A 2 U ) S B A8 A LA AL
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