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Abstract The daily monitoring data of influent water quality of seven wastewater treatment plants ( WWTPs) in the main urban area of
Nanjing from 2019 to 2021 were taken as the study object, and the time-series characteristics of pollutant concentration were analyzed
systematically. The fluctuation period of water quality were identified by using the empirical mode decomposition, and the trends of
water quality were diagnosed with seasonal and trend decomposition, and Mann-Kendall test. The main results were as follows. (1)
The average concentrations of ammonia nitrogen, TN, TP and COD,, from the influent of WWTP in the main urban area were 24. 74,
29.47, 3.08 mg/L and 214.85 mg/L, respectively. (2) The concentration of influent pollutants showed significant seasonal
differences, with lower concentration in July and higher concentration in December. (3) COD,, of influent water from WWTPs in the
main urban area had the strong upward trend, and the COD, of four WWTPs presented the significant upward trends. (4) On the daily
scale, the ammonia nitrogen, TN, TP and COD, of influent water from each WWTP exhibited periodic oscillation with 3 days. The
relevant results provide important data support for improving the operation efficiency of wastewater treatment in the study area.
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R, 43 AR T 8 35 R A 3 ka #A

STL 1238 52 15 N AMIG PR A S 5 4 4 1) S s
AR o — A s 1] 3 570 0 i B R 4t ) 34 330
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2.1 HKKBRM ST HHE

F3T 50% K 80% ik /K 1 ¥5 YL Wk 1 Ge v HE H
T2 KK S B B A AR AR AR 1R 1
ALHL K @ A W B A 1. 24 ~55.20 mg/L,F-1
[ Mk BE S 24. 74 mg/ L, 50% i 7K 53 A T B Mk B <
23.5 mg/L,80% /K A AT 5 4 <30. 5 mg/L; 7K
TN SR E N 6. 46 ~65. 40 mg/L, -2 i B i
29.47 mg/L, 50% kK TN JFi i ¢ ¥ <28.5 mg/L,
80%#k/K TN Joif ¥k BF <34. 5 mg/L; #E/K TP i f vk
JEN 0.39~10. 40 mg/L, V-4 Bk 4 3. 08 mg/L,
50%3E7K TP R <2. 95 mg/L,80%3#/K TP JFih:
W JE <3.75 mg/L; #EK COD,, iAW JE K 57.00 ~
896. 00 mg/L, V-3 T e &y 214. 85 mg/L,50%
#EK COD,, i £ #k # < 205.5 mg/L, 80% HE 7K
COD,, R H <261.5 mg/L, £ 1 TGN T
FEMERK AR e B ) P [ SR I T | R
SRR I5 KT AR BT SR K OK B B BUE SR,
R H T DL K R TR I X7 K A B T aE K
TN . TP ,COD., FY e B 541 T JH: Al R A4 3 77 | X s
A4 [E - 24K

R FAOKBHYFEARRAE K X025 57
Tab. 1 Basic Characteristics and Regional Differences of Influent Water Quality

X 35, ¢l RAA/(mg - L") TN/(mg - L") TP/(mg - L") COD,/(mg - L")
R Ak 1.24~55.20 6.46~65. 40 0.39~10. 40 57. 00~ 896. 00

P E 24.74 29.47 3.08 214.85
HIRT S E 29.27 39.90 3.65 158. 28
FRE] - 1E 26.00 33. 60 4.20 334. 50
0] S 24.00 35.10 4.90 300. 20
PR P E 21.37 28. 94 3.16 259. 96
| T E 22.83 30. 36 3.70 219.97
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Fig.2  Characteristic Difference of Influent Pollutants of WWTPs in Different Months
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VIR T it 5 Y v B 0k 20 %) RV BRRAIE Sl et SR B A
IMF 4360 o7 (A 9 35 J8 19 B HL O 22 kR (P 91 it
FEAL R 3 4F, R A Bk H KR i 365 d Ay JE 0] 2%
J) L2 4T KSR A A A JE AR 3 JE
GITEh R, S5 KAL) R EIZK RS AR H P51

FJEIAREAAR], 2R 2. 67 ~2.95 d, Hir % Tk %
H13.60% ~41.12% , X FH T g RUH EIRIXT5K
REFRTHE K 075 e Wik BE S B ME 3 d A e R
Vo FHATUN AL AKX 3 A5 K ARS8 3K
KT 1) e AR 3 ey i 2, LR K I A
(K7 22 5Tk R ML T 30% , 14575 K AL F ) 1K
IR BT IR FE SR E A EE I R 22 5 . ik 2 A
A AS TR 7K 5T 48 b 9 vk 3 R B = 2R 133,30 ~
205.80 d F15.92~6.52 d X PIFP H &, X FH T 3
TR YL Wi B I A7 A A 2o RUBE ) RUBE i) J) Bk
Yo7, HA ARG K AR BE T HE 7K 75 Yo ik B i 2
PEIR T fc o 35, LA /K T 4 A R B 3 19 7 2% sk
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Tab.2 Periodic Characteristics of Sequence of Influent Water Quality in Each WWTP

15K Ak 2R AR TN TP COD,
Kl FJEW/d O 2ETTRE FRABAd FETTEE FJEWI/d O 2EDTRE FEW/d FETRER
RN 2.78 21.22% 2.88 21.13% 2.88 36. 06% 2.88 35.77%
AR (=) 2.90 25. 84% 2.95 26.20% 2.79 19.73% 2.88 28.90%
WA (— ) 2.86 26. 50% 2.84 26. 68% 2.84 24. 66% 2.86 26. 50%
] 2.88 17.16% 2. 81 16.92% 2.88 17. 63% 2.89 17. 12%
WA 2.76 13. 60% 2.79 26.03% 2.80 41.12% 2.88 25.79%
filik 2.81 33.45% 2.77 30. 87% 2.78 28. 85% 2.85 34. 40%
e 2.67 15.74% 2.69 18.71% 2. 80 21.88% 2.80 27.98%
THIKAb 2R TN TP COD,
K™ FREM/d T ETTERR FEMd I E TR FRMA ETECE FEBd TR
YL 138.72 14. 58% 139. 69 15. 41% 6. 12 11.78% 5.92 12.32%
AR (=) 164. 12 15. 89% 167. 14 15.37% 6.23 7.70% 6.09 10.97%
AR (— ) 6. 34 13.25% 6.52 15. 34% 6. 02 11.24% 6. 34 13.25%
W 6. 34 11.19% 13.37 10. 67% 133. 30 15. 18% 6.19 8. 69%
WA 6.23 6.98% 6. 02 10. 84% 6.02 19.87% 6.09 12.71%
Ak 193.95 24.33% 205. 80 21.10% 173.75 22.08% 159.51 20. 62%
b 5.99 8. 48% 5.99 8.97% 141.72 16.91% 6.30 15.13%
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[Ty <E | e s < E N | e N 5
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TP .COD, /3 S B AE B & P ke ¥ I
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T5KALER ) 2 A TN (TP COD, 73 ] 5 3t A
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W 2 LT AR TS KA BT A& A TN (TP |
COD., ¥ Al 3 T Rk 3 ghdbis K ab st
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Tab.3 M-K Test of Sequence of Influent Water Quality in Each WWTP

15K Ab HA TN TP COD,
KT~ AL fEkz] AL fEkz] AL fEkz] AL fEkal
PARIR | 1.37 + 1.01 -0.30 - 2.17 ++
WAR (=) 1.81 + 0.95 4.62 4+ 4.48 +++
AR (— ) 0.70 + 0.09 -0.97 - -0. 60 -
Biq) -0.51 - 0. 66 2.56 - 18.97 +++
WA 13.27 et 8.16 o+ -2.52 - 13. 96 4+
AR -0.47 - -0.70 - -1.25 - -1.00 -
Bkt -4.25 - -4.68 - -2.05 - -0.93 -
e+ TR AR R LIPS+ FoR L T AT e+ R BT - FoRdE B R R - B B TR
“ o= R R R,
3 Fig FERLZ VT O S 15 K AL 1)/ TP, COD,, FT &2

(1) B EL T EI KI5 K b3 37K 2 A TN
TP .COD,, [J~F- ¥4 5T & ¥k B 43 il 2 24.74.29. 47,
3.08.214. 85 mg/L, J& FAHX AR, X e T
T T AR T G K AR TP R — i B TS (]
H AR 1 7K 15 Y vk 3 v] R s 3 mis /K A BT
TR BRI S T L s B AR

(2) P 5T IR KI5 K AR BT HEOK 175 e ik
FERBUN R ENE 2R b 7 A5 ik i
B, T 12 A5 ik A 2 REK R A
TC P s M WA T 52 2 i B ) 7 e D OB S R 2
R B B4 b 98 % T RS2 15 Y VR BEAE N 434 AN 1
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TR il 5 790540 T 25 Y 301 7 f0 S 28 15 1 24 1 0 g
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COD, Y45 B b 35 BOb d 38 1) b 3 L rf g
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FE 3 DX A HEZK A 1 Pl AR = A A 0 Tk A
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THE
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