oK AR 2023,42(3) :60-66,119 Water Purification Technology

! [

! KBS o P K AR |

PRSI ¢

PRIEEE, AR, SR, 5. RET KRBT AR R AE T[], HoKEOR, 2023, 42(3) :60-66,119.
CHEN S X, CUIJ Y, HUANG Y L, et al. Analysis of flow field characteristics for Chenhang Reservoir based on the water age[ J]. Water Purification
Technology, 2023, 42(3) .60-66,119.

B T KIRHIBRIT K EE A E 2 17
S0 2 A SRR, g

(R RFHERE 5 TR, B 200092)

 E KIRRESHE RN N AR KR K R AR, 2 S B TR A R M E B AR 2 — . SO RARAT K S G
S AER R X K Bl oK RSB IERT b, BFRIAR B H BURLIE BRI A0 BT AS [R5 2 DX I JUIAT o) 07K 87 11 45 ) 43 A1
TIE I TP X G A e BE A A IR B4R ST T KIS Sk MG R, S5 RR W Bk P8 T WRAT /K B IX 1 SR B Ik 5 07
], YA 10 m/s SEINEE 20 m*/s B, PRSP $E T+ 2 1.5 4%, F3/K M 1. 20 d 454522 0. 92 d, RHIKIE 5 A%
it 2 (RIS S22 B ART BRI Bk O 2R 5 J2R DX R 3 DX %o K F o 7 s 0] B 8 45, 0 V8 o 1 o X R /K R R 3 1,50 . AN
[ AU T J2E DX IR AR LA B K % 430 R 3 S B o P o AR # XUIE 5, 7R B RV B0 T A0 B A 1) W b 1) PR 46, I
DXV i A0 Sy 78 DXl BT P K DX, 4 PSP A4 7K A 2 1 A% 5 W A DXL v 35 AR AT DX 0 1 7K 7% , K % o £ DX o) R AE 2R
RARACM P X A S8 5 7K o3 AT R A A A 2, AR SR A A6 /K 5 S Ab i ik B 22 B B 38 1) S AH DG G R SR BHUK R v
R DX SRRV B (1 25 () A0 A AR AE % b S AR ST M A e X R B O B B AP RAFAE L, 545 R w]
GRALXTBRAT /K S R RAE (AT, S /K 2 R K B A8 B A S 4 | TR) At ] Sy ) PR Sk o S AR 7 1y S

KEEE KR FORGAEE  MIKE 21 WGEHME  BRATKE

fESYES: TU91 SCERFRIRAG . A XEHS: 1009-0177(2023)03-0060-08

DOI: 10. 15890/j. cnki. jsjs. 2023. 03. 007

Analysis of Flow Field Characteristics for Chenhang Reservoir Based on the Water Age
CHEN Sixu, CUI Jingyuan, HUANG Yili, ZHANG Haiping *
(College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract Water age can indicate the water renewal efficiency of each water area, and it is one of significant indicator in the flow
characteristics analysis in lakes and reservoirs. This paper established a 2D hydrodynamic and water quality model in Chenhang
Reservoir to simulate the spatial distribution of flow direction and velocity under different scenarios, and the corresponding water age
pattern was calculated with the Lagrangian particle-tracking method. The relationship between the water age and water quality was
discussed based on the distribution characteristics of chloride concentration. The results showed that inlet/outlet flow determined the
shape and direction of the circular flow in the reservoir. The increase in inlet/outlet discharge from 10 m’/s to 20 m’/s would increase
the average current velocity by 1.5 times, and the average water age reduced from 1.20 days to 0.92 days, indicating that the
relationship between water age and inlet/outlet discharge was not linear; although the response time of most areas was obviously
shortened, the water age of the southwest lakeshore area still remained in over 1.50 days. Under different wind directions, the
circulation scale and water age distribution of the reservoir were spatially heterogeneous. Compared with the calm wind condition, the

circulation scale driven by the southeast wind shrank to the northwest, resulting in a new stagnant area in the southwest of the reservoir,
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and the average water age of the whole reservoir doubled approximately. The northwest wind reduced the water age in the west of the

reservoir significantly, and the area with higher water age appeared in the northeast of the reservoir. The distribution trend of the

average chloride concentration and water age of the reservoir was generally the opposite. The water age showed a significant negative

correlation with the chloride concentration at representative points, indicating that the water age could effectively explain the spatial

distribution characteristics of chloride concentration, and was a useful indicator to characterize the advection and diffusion process of

conservative substances. The study results may provide insights into the flow field characteristics and water quality management of

Chenhang Reservoir, and inspire the study of flow field in other lakes and reservoirs.

Keywords water age particle tracking MIKE 21 flow field characteristics Chenhang Reservoir
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Fig. 1 (a) Location, (b) Topography and Hydrological Monitoring Points in Chenhang Reservoir
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Fig. 4 Calibration Results of Chloride Concentration
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