538 & A5 3 M) HEREARFEFZR( BARIFE/M) Vol.38 No.3
20234 9 A Journal of Hunan University of Science and Technology ( Natural Science Edition) Sep. 2023

RT, ¥, A4 A ZRI E IS W vk BE I A5 AR A S TG B R e A [0 ] R BHE RS2 i (A AR E R 5 2023, 38
(3):97-105. doi:10.13582/j.cnki.1672-9102.2023.03.012

WU D, FANG P, L1 Z Q, et al. Temporal and Spatial Variation of Total Phosphorus Concentration and Polluting Effects in East
Dongting Lake [ J]. Journal of Hunan University of Science and Technology ( Natural Science Edition) , 2023, 38(3):97-105.
doi;10.13582/j.cnki.1672-9102.2023.03.012

FEAEHEBHRENREELSFEAEDH

1 S~ 5 2 1% s sk, 23 S s 1 v 4
2T, 5F,FRA " XRE, LIl Tk

(LT A T B A S ERBE I o, WIS (B 4140005 2. 357 p 45 T RE 8 2 A5 PR BE M I o0, WIS 1 B 414000
3. A AR 7 e A PR 2133 ety , #S PR A F AR 35 R S8 E R B AR B ki, 1R ARFH 4261825
45 TSI BT R 45 P, WiE R PR 414000)

B OEAENRRELF -_ARAN ARAENARTEH(TP) REXMAESEATEEEEXELA LT
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Abstract; Dongting Lake is the second largest freshwater lake in China. To study the variation law of total

phosphorus (TP ) concentration is of great significance to its water environment management. Based on the water
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quality data of twelve sections in East Dongting Lake and its influx and outflux from 2017 to 2021, the temporal
and spatial distribution characteristics and polluting causes of total phosphorus concentration in East Dongting
Lake are studied. Results show that the annual average of p (TP) from 2017 to 2021 in East Dongting Lake
ranges from 0.058 to 0.088 mg/L, and the annual average of p (TP ) ranges from 0.051 to 0.125 mg/L in
Xiangjiang River, the rivers around East Dongting Lake and South Dongting Lake. The annual average of p('TP)
of the outflux of Dongting Lake ranges from 0.062 to 0.079 mg/L. The above all exceed the class III Water
quality standards for lakes and reservoirs. Among them, the East Dongting Lake is mainly slightly and moderately
polluted, but the outlet of Dongting Lake is mainly slightly polluted. As regards the water quality influx of East
Dongting Lake, the Xiangjiang River is mainly slightly polluted and moderately polluted, the rivers around East
Dongting Lake are mainly moderately polluted, and the South Dongting Lake is slightly polluted. The average of
p (TP) in East Dongting Lake and its influx and outflux shows obvious differences in spatial distribution and
temporal variation. In terms of spatial distribution, the rivers around East Dongting Lake are significantly larger
than the Xiangjiang River, and the East Dongting Lake is significantly larger than the outlet of Dongting Lake and
the inlet of South Dongting Lake. In terms of time change, the content of p( TP) shows high in dry season( at the
beginning and the end of the year) in East Dongting Lake, outflux of the Dongting Lake, Miluo River, Xinqgiang
River and Huarong River, reaching 0.082 ~0.117 mg/L. However, the peak concentration of east branch of
Ouchi River appears in the wet season, reaching 0.094~0.115 mg/L. Xiangjiang River and South Dongting Lake
fluctuate slightly and remain at 0.049 ~0.090 mg/L. Results of correlation analysis and redundancy analysis
further show that the water quality of East Dongting Lake and its outflux is affected by the superposition of
external pollutant inputs and hydrological conditions. Changes in the water level and flux at the outlet of the
Dongting Lake, the water level of Xiangjiang River and the east branch of Ouchi River, and the p(TP) of influx
of Xinqiang River and Hengling Lake all have a great impact on the East Dongting Lake and its outflux. The
above research results show that carrying out hydrological regulation actively in different hydrological stages play
important role in improving the water quality of the East Dongting Lake. At the same time, strengthening the
control of external pollutants from key river sections will further improve the control effect of phosphorus
concentration in the East Dongting Lake.

Keywords: East Dongting Lake; total phosphorus; temporal and spatial distribution; pollution assessment;

water environment management
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IR WAL T 1L DAL, W0 38 B L AR 2% 11 JE 980 45 30 T FR e K ) R R0, /K TR 72 34 m
i, e KK 18 m, /K8 ALY 920 km?®. 1982 4F 7 1 B ) [ AR (87 [X ST, 1994 4E T [ R 9 A SRR 97
X, 2P E A PR R A 27 B — R B K 2R A 2R WL R I E T S K 7 T A
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2017 AE—2021 AEARIR RE T 5 45 A1 LI p (TP ) S-S54 S AR AR U4 1R BEM (S8 ~S11)p (TP ) 4
BIE TE 0.058 ~ 0.088 mg/L, fiz K AFE Y (H i BLAE i FH AL W7 10 (S11) (2021 42) 5 I VL (S1) | 35 38 i
it (S2~S5) Kl kI (S6~S7)p (TP ) AEHIEAE 0.051 ~0.125 mg/ L, f5e KA SAE ) BLAEFE M0 ] 7R 5
(S5) (2017 4 ) 5 W (S12) p (TP ) EHAE 0.062~0.079 mg/L 2Z [u], fie KA HBLAE 2017 42 G4k |, KR
JE I S i p (TP) FEil7E I ~ IV 2EFRUE, LAV ZEK B L (S1) IR (S2~85)p(TP) i T 4R 1A
BEW , R B2 (S6~ST)p(TP) 5 AT E T4 (S9) A4 , M AIK T~ HE 8 ( S12) 7K Bt % FH A PEAR HEVEA, 2R
TAREEIA (S8=S11)p(TP) HF-HUELEIL IV, VA 5 19.17%,72.08% ,8.75% ; i1 (S12) p (TP) HF-HI{EAE
I.IV. V4% 5 26.67%,65.00% ,8.33% ; HITT.(S1) p (TP) JHF-IEAEL IV, V24K 5 16.67%,75.00%,8.33%;
PRI (S2~S5)p (TP ) HSFHMEAENL LIV, V, 45 V&Y 1.28%,5.53% ,57.02% ,34.89% , 1.28% ; 5 1l 2 1H
(S6~ST)p(TP) HSF-IEAEN IV VA5 15.83% .83.34% 0.83%. 0] W, , BRMATI I p (TP ) KK A AR fLAH
XK, U KA 5 32 SER R 3R 5.

FRAHOC R AR, 2017 4E—2021 4F45 Wi v /ST T (S4) i LU (S10) JR B2 (S12)p(TP) 48
HE B A (r,<=0.9) , BRARIHE (S1) B 1L (S9) Fb, Hi4 Wi i 47 5 67 RH SG BTG 2 285 A S M. R B T
SARTRBEEW O p(TP) I T BB AR EBIR AW p(TP) Sk 2 FREEaIEA B2, UHEH
BEIRTIT (S11)p (TP ) 7R 2021 4F Hy B AR, 15 | oy L.

212 TP W= 5%

2017 AE—2021 A [F A AR E 0 5 4 A L) p (TP ) SP-340E UL 3R 3. NS 8] 43 A F5& ,p (TP ) H
o EARAR Y TR (0.096 mg/ L) >HIVL(0.074 mg/L) >ZR i BE#] (0.073 mg/L) > il (0.069 mg/L) >
FA TR EE ] (0.065 mg/L) AN [A] ACHH b, Al /K LA 7K BT 5 4 22 8] 25 S AR XT3 K , p (TP) - H i AR IK
IR (0.107 mg/L) > 43 B2 5] (0.085 me/L) > Hi i1 (0.084 mg/L) >WAVT. (0.079 mg/L) > il K2 ]
(0.062 mg/L) ;P 7K HAMK YA BRI 37t (0.097mg/ L) >HHVL (0.078 mg/L) >ZRIFEEM] (0.071 mg/L) = 1l
BEi#1 (0.071mg/L) > i1 (0.065 mg/L) ; F/K KU Ay BRI 7 (0.085 mg/L) >HHVL(0.064 mg/L) >F5il
FEI1(0.063 mg/L) > AR FEM (0.062 mg/L) >H1#1(0.059 mg/L) . 4% 7K WA LLFR AR 7 AW p (TP) B2,
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LA 70 A 15 TP A A =R A T AN p (TP) A 743 A0 =K B0 30T A3 o] 3, 7o 31 B T A
W p (TP) AR TR 18 , 7K 39155 2R 1 S 4 25, = /K ST 25 AR 91 Jez 3.

A2 RFERLEENYEY TP RERAE mg/L
\ N p(TP)
[X 55, B
2017 4E 2018 4F 2019 4E 2020 4 2021 4F Ak
Ju 0.068 ~0.088 0.050~0.100 0.040~0.090 0.034~0.139 0.060~0.107 0.034~0.139
i pan s1
S 0.076 0.076 0.065 0.070 0.082 0.074
T 0.070~0.142 0.070~0.180 0.020~0.150 0.030~0.105 0.065~0.111 0.020~0.180
S2
3 0.113 0.100 0.093 0.069 0.091 0.094
Ju 0.056~0.192 0.060~0.200 0.040~0.240 0.041~0.125 0.060~0.143 0.040~0.240
S3
‘ I 0.108 0.103 0.108 0.078 0.090 0.099
PRI
T 0.055~0.204 0.020~0.160 0.060~0.160 0.052~0.211 0.054~0.113 0.020~0.211
S4
ST 0.119 0.097 0.100 0.087 0.080 0.101
T 0.070~0.155 0.040~0.160 0.020~0.110 0.050~0.127 0.058~0.185 0.020~0.185
S5
I 0.125 0.120 0.066 0.076 0.100 0.097
Ji 0.040~0.093 0.040~0.100 0.050~0.120 0.055~0.075 0.043~0.093 0.040~0.120
S6
. ) Iy 0.065 0.069 0.072 0.062 0.063 0.067
263 J1R) 2 1)
T 0.046~0.088 0.060~0.090 0.040~0.080 0.047~0.080 0.040~0.077 0.040~0.090
S7
I 0.068 0.072 0.062 0.063 0.057 0.066
T 0.068~0.129 0.050~0.100 0.040~0.090 0.035~0.115 0.060~0.086 0.035~0.129
S8
Iy 0.084 0.073 0.058 0.059 0.070 0.068
T 0.045~0.113 0.050~0.100 0.030~0.090 0.035~0.150 0.070~0.125 0.030~0.150
S9

Sy 0.069 0.071 0.058 0.061 0.084 0.065

JEE 0.050~0.122 0.060~0.110  0.040~0.150  0.040~0.125 0.045~0.092 0.040~0.150
IR JEE W8 S10
Sy 0.084 0.079 0.079 0.068 0.065 0.078

BleRid| 0.054~0.110 0.040~0.120 0.040~0.100 0.040~0.115 0.070~0.136 0.040~0.120
S11

-y 0.085 0.073 0.077 0.067 0.088 0.076

BNl 0.045~0.129 0.040~0.120 0.030~0.150 0.035~0.150 0.045~0.136 0.030~0.150

S8~S11
-1y 0.080 0.074 0.068 0.064 0.077 0.072

o JiE 0.054~0.113 0.040~0.110  0.040~0.110  0.040~0.140  0.032~0.090 0.032~0.140
WREMH D S12
Sy 0.079 0.072 0.070 0.064 0.062 0.071

P 2 FIEL 3 7350 D AR T B 145 A8 p (TP ) FIARTRBE ] p (TP ) A PN AZ ARRFAE. I [E] 224k &, 2R 2
A AW p (TP ) AFNRAL At BB 22 5 FE ML AR SC AW p (TP ) S BURG K 2295 (AR 40 AR AR IR, F2K
TR AR, T RE S R I T AR SR R AR AR G TR BE IR YD Bk BRI = 0 AR
TR = 11 SR B, D i TP ORI H B VL SR 5 SR 250 A0 p (TP ) 4F 25 1k
IR B IR R TR, SFK IR, X5 HOK IR 7 i AL (AR W) 5 T S R B WA T8 p (TP )
AR SR/ B B ARG AR PR EU A, 2 A—3 A B 12 A p (TP ) AR MRS B K, He o il A2 i e K
A RESZ KA B SR 1 G A8 A A5 DR 3RS M AR AR B2 T8 K%t ilf)p (TP ) 4R AR A 3 REAS — B0, S A2 BA
KA, SFOKFNR A AL A He, 5570 B VT e ) 45 B0 00 ] 3AE A A R BRI, o A AR B 9 B
p(TP) AT RELEA 7K 132 FRBIAT A A R MR R AR BB BU L, 1 A —2 H K 12 AZRTABEE ) % i) p (TP) 22 15
RSB, AT RE S A /K S A K BRIE 28 B I B Jm it v e B A8 AL A K.

FERG AL T R 2, ZR 1 B 0K T ™ B 6 45 , Az A AR X K AR DT AR 40 Sl P, i 1 R
TP AR , SIS Ay X 3 M 57 5 R 7 HE T A g et B, 2 RN e B i - B0 (4 p (TP) TH .
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£3 REARM ARG SN dH TP TR (2017 $—2021 43 2 44) mg/1.
K AP (TP) FAEEW p(TP) SEBEMI 1 p(TP)
i s
7K 0.079 0.107 0.062 0.085 0.084
oK 0.078 0.097 0.071 0.071 0.065
7K 3 0.064 0.085 0.063 0.062 0.059
Iy 0.074 0.096 0.065 0.073 0.069

B2 ARERENNTP RERESFAT01LT $— B3I KRAEHTP 2 REAF N ZAL(2017 £—2021 FF
2021 4-F¥44) 1)

2.1.3 REKITP £FHHob

3% 4 AL 0L, AR A AR E ) (S8 ~ S11) (1 183 (S12) Kz e I e W i A 04 38 (86 ) p (TP ) 25 R 3435 ik
AR R KO R K ARAEXT p (TP ) 520 B 2 YT (S1) JHPYT(S2) K kil (S3)p (TP ) 22 5735 i
O KT HAEARZSIT (S4) R 52 (S5) 25 AN B3, Ul ZK AR AL X AT p (TP ) 5210 47
2R BRI AR S (S5) g il EE T (S6 ~ST7) A, HoAr 45 Wi ifil p (TP ) 2453 B0 Al 7K 193> 7K A > 3= 7K 4.
FEM IS IO TR, TE KK R 32 KT S, 1B AR K S K R T2 ke YR T RR K B R TS K AR
2 FEMITAR 32 (S5) p (TP ) By /K> FAK > A K , 7T RE -5 2 7K 0 PR v iy A R AR 5620 A
(S6)p (TP ) FI R V7K B > F= A A S AL K 1, T BE-5 74 I J22 7K e 2% £ K e 1) 2 T8 7K o7 22 Ak 5 BU 32 52 il A
KN (ST) p(TP) FRI A oK B> KM > K HE , =27 B8 VLK T s2 ).

K4 REKI AR AL BN b3 TP £ F b

JEea P FESE S P e
S1 0.043 B s7 0.072 e
S2 0.025 I S8 0.025 [T
S3 0.000 e S9 0.001 RS
S4 0.139 e S10 0.009 DTS
S5 0.085 NTES S11 0.000 Wl &
S6 0.002 e S12 0.000 ATES

E:P<0.05 Sy BFEANKR ; P<0.01 ik BEAR

2.2 TP iZRMESH
221 AAXHESH

i8] Pearson ARSI/ AT AR BE W] TP 545 AW i) TP BOoKALZ MBI G R (WL S) AR 3%k
A (S1) 55 23 3 2 8 (S8, S10) 5 4% 8 35 IE A 5 (P<0.01) 5 Bk inf A1 (S3) 5 7R 3 JE2 18 ( S9,
SI1) M 25 IE ARG, SRR RE I (S8) 1 {38 IEAH S (P<0.05) 5 A< KE 1 ( S8 ~ S11) 5 W (S12) Z ] 44
SR B IR A OC R BTL B ha ) TP iy A5 T Ui AR 2 i) 1A TP A2 465 2R %00, AR 2 )45 i )
TP 15544 [ 5 2 HLA AR ] PR 2R R .
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Hi TP 57K LA S ol 60 S B2 80 1 171 K A2 A5 I B2 180 ( S7) (AR 2 ) 2 i 391 (S8 ~ S12) JH %
TL.(S2) BOorhsing (S3) A p (TP ) S AR I 35 i 25 AR G s i in K (R A2 A5 LA p (TP ) S8 8 2 A
K IKAEZ AR SC A3 B T2 390 1 1055 Y H 2V R il AR 50T R LT 2 SIS 7 A 2 ) S A
B TEAHSC AT DL SR ) Y 10 KA AR A 5 AR IR T8 B TR I K AL 56 R R D), 7K AL A R R T AR TR
Wi S AT p (TP ) RYFE LK.

A5 RFEAH TP 5B AM .k # TP BRAE6Y Pearson 48 % 7 4

i Sl 2 S3 S4 S5 S6 S7 S8 S9 S10 Si1 S12 BRI THIBH Bk A it i
Sl 1
S2 0.235 1
S3 0.207  0.502 * * 1
S4 -0.0s8  0.372* 0.501 * * 1
S5 0.158 0.277 0.045 0.014 1
S6 0.108  -0.043  0.110 0.024 0.150 1
s7 0.154 0.243 0.101 0.061 0.208 0.033 1
S8 0510% * 0252 0334* -0.196  0.154  -0.150 0311 1
S9 0.076 0.110 0484 * * -0.016 -0.163  0.131 0231 0337°* 1
SI0 0503% * 0213 0320 -0.204  0.076  -0.185  0.124 0922%* * (0344 * 1
Si1 0.249 0.112  0474* * 0096  -0.151  0.019 0.247 0464 % * 0.813* * 0.486 * * 1
s12 0.280 0.004 0.266 0.014  -0.060 -0.165  0.050 0.646* * 0.386* 0.717* * 0.688 * * 1
WEEWL -0.196  -0.398 * -0.485 * * -0.239 0.074 =0.045  -0.374 % -0.524 * *-0.533 * *-0.494 * *-0.610 * *-0.571 * * 1
Fil| -0.194  -0.358 * -0.468 * * -0.216 0.045 —0.061  -0.349 * -0.539 * *-0.520 * *-0.505 * *-0.602 * *-0.603 * * 0.994 * * 1
ik =0.179  -0.360 * -0.432* * -0.345 0.019 =0.129  -0.409 * -0.427 * *-0.523 * * -0.364 * -0.607 * *-0.486 * * 0.868 * * 0.856 * * 1
HBH -0.044  -0210 -0330* -0.338 0.163 -0.197  -0.324  -0.196  -0373* -0.189 -0.493* * -0.379* 0.707 * * 0.689 * * 0.818 * * 1
Fi —0.189  -0.407 * -0.424 * * -0.272 0.133 —0.080 -0.438 * * -0.410* -0.541 * * -0.392* -0.601 * *-0.461 * * 0.922 * * 0.893 * * 0.918 * * 0.771 * * 1
fhils -0.193 0.101 0.157 —0.044 0.008 -0.170 -0.106 -0.265 0.062 -0.206 =0.159 -0.508 * * 0.429 * * (.483 * * 0.441 * * 0.485* * 0.391 * 1

" FIRTE 0.05 K (RN bR EANSE; * 7 FIRAE 0.01 /K- (U b B EHISE

2.2.2 RDA 5#r

18 IR (RDA) BF 5 AR 3 B2 81 45 A8 p (TP ) L AT 7R
U S AR LK SRR ARTRBEE W p (TP ) Z[BI G AR, 2t — 20
PR EE ) TP 5 5L p N ARG 2021 4F 2 A—6 AIVL(X1) (3
BHL(X2) JHrEil (X3) AR (X4) FEM AR S (XS) (Rl 2
IR ] (X6) FEE 23 i (XT) AWK BT il TP B, 455
A AT AR R ST A K A 500 (X8 ~ X12) , LRI 2 38 1 171K
37 (X13) R i (X14) %fii. TP Rk SCIH R (9 RDA J3 25 2R 5%
WICULIE 4) -2 AT p (TP ) FIAGHANA K AL, LA IR JE2 380 i 141 7K
(LRI AR EE W) p (TP ) A8 Ak B i i B8 2R 77.65% . Hvh il
JEE H FURREAE A (X3 ) X AR T 2 ) S 18 p (TP) B2 Fe e B4 TP ok TH % RDA 35
FLPOM s ] (X3) AW p (TP ), FJE MU TR ZZ A (X8) TR 2 180 Hh 19130 1 A2 Al (X14) U A
W p(TP) (X6) FEM R KA A (XTT) GHEA K AL (X9) (AR A28 A6 (X10) 38 i ] A T8
p(TP) (X5) B2 Ji AW p (TP) (X7) GHZILAM p (TP) (X2) (iH B TR AL AL AL (X12) VT A
p(TP) (X1) MITTRLAM p(TP) (X4).

IKSCAEAFAE RS AT B 1 B 9 p (TP ) FE MRV, e JE 180 4 110 7R o7 B it et 22 A T S Tt i AR
SOKAEAZA R M AR X B [R) P, SR ] AR 0 A8 o (TP ) Xof ARSI 2 1890 Bt T8 7K S5 52 it 5K, R IR
1) I T80 et ) 7K S A2 SRS e P A RIK SCARAE B ISR 3% S A SCHE AR A BTl AW p (TP)
AR B ) L PR DT T A0 8 TE ARG 45 5 p (TP ) A A AR HLHE , 70 Mo S ] 6 Al K 0 A T80 1




104 MR RHE IR (A RBEIR) 2023 45 38 4

T U A DRI 1AL 5 0 A R A 0 T B 1 = 0 g T JE L W KB, LTS G vk B T e W A i L A AR
] B2 i 7K ST ARIE , 45 G AN [ K S s 228 A 25 S 485 5, 300 g 1) o T893 7 = 7K S0 X6T 24 3] J2 980 7K JBi 52 M 2 K

TN ARTABE A p (TP ) AFALIA 32 MR 7 22.35% 1) HoAth R 25 52 1) , 1 A RE 5 HoAh T 3 S TS (35%)
S5 YL N R A O I, ZEAF AN [R] K SCR B AR I F /K SCl 4 AR, [RT B Jinsi Xk A IS e 9 B A8 P 5 it
TR TR RIS Be AT AL S AW HETS (351) 11 Ik 57 4 e /K HE R Tl 3B SR AR s A T4 R 1Y
SR, X AR TR A 7K B A LR AT B
2.3 TP TN

H1¢ 6 AI DL, 2017 AE—2021 AR B2 (S8 ~ S11) 5 Q48 EUE ( Sy ) ARG YL A h V5 YL 325 &
ATAZK BTV (S1) AR EE V5 Y b B TS Lo 3, BRI ( S8 ~ S11) LU Hh BE V5 Y\ BEVS Lo 32, B
T B2 (S6 ~S7) 4 Ay 58 e 4 Y s W B ) e 1 (S12) LU Y5 G o F2 AR KM B A8, Aty 7Kk S0 B3k g T J22 i)
(S6~ST7) R RE 5 YL hb , HAR T I Y4 oy v BE 5 G s i Hh BT % s /K S SR A b ) A< 3 (S5) Sy rh BE V5 Y4k,
AR BT T 12 A 20 B s Y b i B T G 5 2 K BB R ) AR 3 (S5) g BE T Y TH 2P VL FNAR 2 g i v E
TG YLAh AW A O R TS e e Sy S B K/ NHE P AR IR A 1.950(83) >1.946(S5) >1.924(84) >
1.860(S2)>1.564 (S11)>1.502 (S9)>1.475 (S1)>1.386 (S12)>1.375 (S8)>1.370 (S10)>1.323(S6) >
1.286(S7) iR _E IR A Sy 15 YL ARNT S5 8, HR AL, o J5 KUK A AR ) 2 18 1) Jo 3890 114 151 R pig
]2 387

A6 FIREMEENHEH TP 0T LKL 2R

Stp

i H
S1 S2 S3 S4 S5 S2~85 S6 S7 S6~S7 S8 S9 S10 S11 S8-S11 S12
2017 1.517(4) 2.260(5) 2.165(5) 2.375(5) 2.502(5) 2.325(5) 1.293(3) 1.360(3) 1.327(3) 1.672(4) 1.677(4) 1.380(3) 1.705(4) 1.608(4) 1.588(4)
2018 1517(4) 2.000(4) 2.067(5) 1.933(4) 2.400(5) 2.100(5) 1.383(3) 1.433(3) 1.408(3) 1.467(3) 1.583(4) 1.417(3) 1.467(3) 1.483(3) 1.433(3)
2019 1.300(3) 1.855(4) 2.150(5) 2.000(4) 1.317(3) 1.814(4) 1.433(3) 1.233(3) 1.333(3) L150(3) 1.583(4) 1.150(3) 1.533(4) 1.354(3) 1.400(3)
2020 1.392(3) 1.370(3) 1.560(4) 1.747(4) 1.510(4) 1.547(4) 1.237(3) 1.263(3) 1.250(3) 1.188(3) 1.363(3) 1.223(3) 1.348(3) 1.281(3) 1.275(3)
2021 1.648(4) 1.815(4) 1.807(4) 1.590(4) 2.000(4) 1.803(4) 1.267(3) 1.138(3) 1.203(3) 1.400(3) 1.303(3) 1.680(4) 1.768(4) 1.538(4) 1.232(3)
k 1.576(4) 2.125(5) 2.541(5) 2.24(5) 1.615(4) 2.130(5) 1.158(3) 1.331(3) 1.245(3) 1.536(4) 1.776(4) 1.592(4) 1.857(4) 1.690(4) 1.685(4)
» 1.564(4) 1.852(4) 1.937(4) 1.888(4) 2.086(5) 1.941(4) 1.488(3) 1.337(3) 1.413(3) 1.350(3) 1.489(3) 1.326(3) 1.530(4) 1.424(3) 1.296(3)
¥ 1.284(3) 1.590(4) 1.371(3) 1.689(4) 2.136(5) 1.696(4) 1.322(3) 1.189(3) 1.256(3) 1.240(3) 1.241(3) 1.192(3) 1.306(3) 1.245(3) 1.176(3)
S 1.475(3) 1.860(4) 1.950(4) 1.924(4) 1.946(4) 1.920(4) 1.323(3) 1.286(3) 1.304(3) 1.375(3) 1.502(4) 1.370(3) 1.564(4) 1.453( 3) 1.386(3)

A5 BB STpTs R ardtsh,pof 215 A K3 PR A

3 #

1)2017 4F—2021 4R KEI p (TP ) 4FI{EAE 0.058 ~0.088 mg/L, VT IR I8 T0] 3T S pig 1 i 10 A o
(TP) 4FXEAE 0.05~0.125 me/L, il p (TP ) 4F43{EAE 0.062~0.079 me/L. ShA_EIREEM H I p (TP) 1 1
F TR A EE WA AT p(TP) 2 FREEAEA B3

2)ZE oA b, p (TP dy e Z= AR Uy 26 8 00 9 (0.096 mg/L) > 1 7L (0.074 mg/L) > 7k i £
i51(0.073 mg/L) > i8] (0.069 mg/L) >F{ld BE#] (0.065 mg/L) . If [] 734 L, R BE WAL A8 p (TP ) 4N 7E
P L BLBOR 2 5 A M AR S S B K 9 A1, 2K 0 e A2 R 3 s TH 2 T B ik T 5 4 23] L B
RhKZEA 8, FKZEARA AL A F s WL S g 11 BE T8 p (TP ) 48 19 52 /N b ) 728 1k 5 2 ) B 180 X% i 180
p(TP) SEBUKRZAY @&, PR FRA A .

3) AR Z 18], AT BE ) (S8 ~ ST1) | W (S12) B e il B W ORI 18 (S6) p (TP) 22 5343k 35
AR E AP HITT.(ST) JHEBNT.(S2) Bl (83) p (TP ) 22 573K 1 35 st s 35 KF-, AR5 (S4) R b o
HRIL(S5) 2.

4) ZR IR BE ) Kt T 7 S5 A2 SN TS e i AR SCER A B0 8 2 v ) 2 380 S 10 A7 Bt e T
LR 2R SRR AL, LA BB RG] p (TP ) XA BE ) e 18] p (TP ) FEMRETK.
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5)2017 4F—2021 AR KERWA (S8 ~ S11) S (B LR TS 5 i BE 75 G O 35 25 A1 K it iYL (S1)
PUERRRETS e i BE TS e o 32 5 PRI IR (S8 ~ S11) LAl P RE¥5 3% v BE 5 e 2 5 g I 2 18 ( S6 ~ S7) +4°4
BTG Y T2 1 (S12) DU TS e .
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