J. Lake Sci.(#ih#+), 2018, 30(3): 619-627
DOI 10. 18307/2018. 0304
© 2018 by Journal of Lake Sciences

ERBKFEREESRUREZMESR

Zam' F L AKE H FLomAW % 2 mart HEt amE 2 #,
T INE O

(1: g e RL 22 5T B, [ 200233)

(2: [P R AR 2 5 TR 2B, i 200092)

(3: B JEUKA MR 2 R, B i 200000)

(4:T7PHE A VA XK FIREDTIERE , P9 /K TRERRL S 45 H s 280 =, BT 530023)

& . KPR el il B B A B 1A e PR IR T K L 2 4 1) F B AT . AR ST G PR K IR K R R TRl SR vk
AT B R, AT BT ENE T 5 NG N 240 m? (2R S EE BRI M (A B .C.D FIXS ) TR ALK,
WIS T AR A5 K A A Ak T AR ) B A 5 Ut AR R 5 e 25 R S L. 435 SR 2 I i 3 B 003 06 3 114
AL, JFOK RS AU (NHE-N) B (TP) R (TN 192 25 B 2243 51 24 50.36% ,53.73% Fi1 22.25% , C it TN F1
NH;-N RBR3E S AT 24.97% H1 54.61% , D jth TP LBRZ f i, i 5 62.16% , K IRE A (DO) Xk B 4 s 1
L1 mg/L, SFELE AR T 27.6 om, 3490035 85 6 B, AR R TR A G540 K A A4 100 R L 91 B b Oy =k i L 95
eyl 5 L5 i B G, 338 R R K X T AR R A R TR A A R TS e Y 25 BB T, 380k A AR R A T RR e A
B R KRS Y W 25 B AN DO 3 B B SR THRE 1, SRR R R 73X BB 8 2808 1o AR ARl ¥ e i 2 B3 35 B 2 42 71
1. RBFFTEERRE N B PR IR K B A SRR R 1 1 T RN i 4 R 2 1R 4

EBEIA KPR RS R T A 2R Ak ; &K K

Characterizing the purification effect on the ecological reservoir and its influencing factors

WU Jiangiang' , LU Shigiang', ZHU Yongging', CHEN Yu’, YANG Yifan', CHEN Li’, CHEN Jianguo*,

GUO Jinchuan*, XIONG Lijun', WU Jian' , TANG Hao' & WANG Min'**

(1: Shanghai Academy of Environmental Sciences, Shanghai 200233, P.R.China)

(2: College of Environmental Science and Engineering, Tongji University, Shanghai 200092, P.R.China)

(3. Shanghai SMI RAW Water Co. Ltd, Shanghai 200000, P.R.China)

(4. Guangxi Key Laboratory of Water Engineering Materials and Structures, Guangxi Hydraulic Research Institute, Nanning
530023, P.R.China)

Abstract: Water pollution and eutrophication control in reservoirs are important to ensure the safety of urban water supply. Four ec-
ological purification pilot reservoirs (A, B, C and D) and one controlled reservoir with 240 m* area were constructed in Linjiang
Water Plant characterized by high concentrations of nitrogen and phosphorus. The effects of different reservoir configurations, the
proportion of aquatic plant planting area, and planting methods on the removal of total nitrogen (TN) and total phosphorus (TP)
were determined according to the pilot reserves. The results showed that the average removal rates of ammonium nitrogen (NH;-N),
TP and TN for the inflow water were 50.36% , 53.73% and 22.25% by the ecological purification of the pilot reservoirs, respective-
ly; C reservoir had the highest removal rates of TN and NH}-N of 24.97% and 54.61% , respectively; the highest removal rate of

TP was found at D reservoir of 62.16% ; the average dissolved oxygen (DO) concentration and transparency of the four pilot reservoirs

increased by 1.11 mg/L and 27.6 ¢m, respectively, which was significantly higher than those of the controlled reservoir. The shape
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and structure of the reservoirs, the proportion of aquatic plant planting area, and the planting methods had obvious influences on the
purification of TN and TP. The increase of shallow water area can effectively improve the removal of TN and TP; the increase of the
planting area of aquatic plants can effectively increase DO concentration, improve the removal of TN, and enhance the transparency;
the planting method of floating bed can effectively promote the removal of TP and enhance the transparency. The results of this study
provide a scientific basis for the design and construction of Jinze Reservoir and other similar reservoirs as water sources.

Keywords : Reservoir; morphological structure; planting area; ecological purification; Jinze Reservoir
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Fig.1 Test reservoirs in pilot project
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Tab.1 Aquatic plant species and configuration in test reservoirs

LY/ B3| AR ST e B A 43 Fic TR 2% i

KA HRZEAE TR, Mk - I ( Zizania latifolia) J7=5 ( Phragmites % 1/3 20 #f/m?
FRAEE H K T australis) J 7146 ( Thalia dealbata)

VKIS WY REVIT KR FmUT, 4 #0135 ( Ceratophyllum demersum) | £ 1/2 10 \/m?
ARFL TSR al B T oK W EL ( Vallisneria natans)

SOLHE ARZEA TR IR, O A RT3 ( Trapa bispinosa) | B2 10 B/
i 7732 ( Nymphoides peltatum )
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Qu = Qu + Q. + 0, (2)
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Tab.2 Settings of water flow for inflow and outflow

m (m’/h) (m3/h) .
Wt 25 KAk (m’/h) | BG4 Ho AR 26 % Bt 1400 mm/a, i
18 366 5.15 508 FUARHC SRR K R (K 2).
A 366 3.15 3.08 (2) 3R B ] . R 06 B 0h, 2014 4F 6 A @ %, IE 418
b i o1 10 3 AR, T 2014 4F 9 A TF B RS TAE, % 2015
g 322 ziz jg: 410 A S JIFIE S Y. AU M i B

ITE] , HEAR T, BIAS AR AE K, i 3 d.

(3) R IUFEHR K712 AR IR e — ML /K R SR HE K KA | FF7E A 101t 43 X B S AR i H 7K A >R B Ak
HROKRE. ARG K T BB (TN) VAR (NHG-N) AR (TP ) 4 BB AR ] A, A i 20 A7 15
PRIEN TN NHZ-N TP R JEE  [m] i 5 /K (A it S ( DO i JEE A0 i W .
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DO & 32 R 1 B2 SR FHAE 95 ACAS 3 1 B BRI 5 5 TN UNH-N T TP 3 JBE 7 /KRR SR 42 i 57 24047 (1] 52 4
I A T 2 BEOCHK 13 ). X 5 Ui NS B0 G B R T Microsoft Excel 2010 2R 1140 0 4b B,
iz JH SPSS 19.0 BAFHEFT 5 22381 (ANOVA) |, X AN [R] 1 b v AL 80 0 A 7 28 S B 38 AL 6

2 #FR5iTiE
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2,11 AR E B AKHR AR IR E R I R v A5 b K B TS A 0 2 S KO B A Sy 2014 4F 9 ] —
2015 4F 10 A 5 Wi I IBOK 19 S5F- 916, T AT RRae R BB 1 4 2275, dF KoK BT KoK AE A A=
FORZS 32 B BN, B B S8R, 207 Th 22 DL Y (S SR e a3 s . 5K 28 A B C.D i3
AACHRE R BRI R T AR, KRR T BB GE. K TN ¥R B b, C e Mk, [ 2.47
mg/L; Hi7K NH;-N ¥R B B b d5c 57, C 3t A1 D s i I, {4 0.21 mg/L, 35 B #b 7K 11 J5 45 i (GB 3838 —
2002) ; 7K TP ¥k & B qthdfe =i, D ik, 400 0.12 mg/L, iA B3R /K IV 25h5 i ( GB 3838—2002) ; 7k DO
HeFE D Ak, A Mg, o4 5.90 mg/L, ik 3 H /K I 2845 i (GB 3838—2002) 5 /K& BE A A1 B Hiix
%, C M=, I8 H) 63.0 em. FHEE T REZH 4 AR5 20 H /K TN (NH-N Fil TP SE3453R J3E 70 BIRAI T 0.44.0.14
F10.12 mg/L, DO W EARES T 1.11 me/L, B WIEEARES T 27.6 em (56 3).

# 3 Kbt A OK BB AR

Tab.3 Water quality indexes of inflow and outflow from the test reservoirs

EiELAD K X B2 ok Ak Bt ik C ik BRIHIYIN
TN/ (mg/L) 3.29:0.90 3.00+0.85 2.55+0.80 2.68+0.76 2.47+0.69 2.5420.82
NH;-N/(mg/L) 0.47+0.21 0.37+0.18 0.24:0.14 0.27+0.18 0.21£0.13 0.210.10
TP/ (mg/L) 0.3220.05 0.27:0.03 0.160.06 0.170.05 0.14+0.05 0.1220.02
DO/ (mg/L) 4.11£1.28 4.15£1.20 5.90+1.05 5.12x1.33 5.350.75 5.02+0.69
B/ cm 7.3+2.2 27.8+2.2 48.0£13.0 48.0£9.1 63.0+22.3 62.3+17.6

2.1.2 Z R F B E £ R BRI TN 9 RBRR A 12.52% ~24.97% ,FI{E K 22.25% ;% NH;-N
TP (4 B AR , 450k 42.11% ~54.61% 1 32.99% ~ 62.16% , -5 {8 43 335 5 50.36% 1 53.73% .
AHFFEAS B B e R B R 5 3 26 2 4 7 I P /K A AL e A TR K P K U R R 9 e i A5
B TN A TP JLBRZ (TN 2 21.30% , TP Sy 62.30% ) AEH AT, X AM5E A B C.D 4 M50t ()51
BCRIATHEY Fi , TN B350 C>D>A>B;NH;-N LR C=D>A>B; TP k%K D>C>A>B; DO i
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Fig.2 Comparison of purification efficiency of different test reservoirs
(a, b and c indicated the significant difference ( P<0.05) between different slope buffer strips)
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Fig.3 Effects of reservoir structure and aquatic plant configuration on DO and transparency
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Fig.4 Effect of reservoir structure on

nitrogen and phosphorus removal
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2) KRR G R AK DX TR HL A1) AR IR LA R A7 255 A8 A 0 K R 75 G W)\ DO ¥R 5% A JEZ
SERLMRE SRR DI RURUK AR A A R A9, BB A 08 w8 K MR LT e i 22 B E 3 R DO YR JEE 3B W]
BEBIERTHRE T 5 RN A= ST KRR AR 7 R A RO e AR Al e ) ) 5 B A 0 2 W 2 Y 2 T g

3) AEA SRR FER B B AESE BRI T R, N 25 58 234543 JEUK K BURRAE , 165 245 59 P K DR 32
KA R PRI L 510 PR & A 7 =X, DASE LKA K BT e A B 5 R AR B TR 1 E A
Bt By B B RRA S G IR T A ARBT GL IR B M IR KBt AR b 4 T 0 3 AR B
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