18k B3 7K AL I 5 K R B Crp g S0 Vol.18 No. 3
2020 46 H South-to-North Water Transfers and Water Science &. Technology Jun. 2020

DOI:10.13476/j. cnki. nsbdgk. 2020. 0060

WA, XD 3K A8 P IR IR FE AR A 2 B 7K B e AR AT 5 7K BT e )i LT . R 7K AR S5 KRR (h e 30 4 2020,
18(3):158-167. YAO ] W,LIU X B,DONG F, et al. Water quality response characteristics and improvement effect of thermal
stratification in a plain region reservoir[ J]. South-to-North Water Transfers and Water Science & Technology, 2020, 18(3) .
158-167. (in Chinese)

T IR 7K ek 43 R B K B B A
5k RBUE A

We AR, R pe okl R, kbl ) 4yt

(Lo PIORAR PR 847 [ 5K T i S 4 L b At 1000385 2. Hp [ AR MK BR2A B FE B » JE AT 100038)

TR AR UK R SRS S HRS /K S 2 0 1] 8, >R T CE-QUAL-W2 BRI ST, 1 37 01— 27K RS Y A
AT 2018 A AR 7K AL PURHIE » =>4 W ) 4 08 P35 3R 22 0510 0. 53 'C,0.35 CA 0. 14 C, BT HEILIZ,
SRR DB » 234 1K AT 2 215 PR AE A SR B AR AE o 7R 40 0 A2 TR G B U EOR O EAl_ B3R T —Fh RS
23K A BRI ZE DO BT 35 T W RS 90 25 704 1 #2057 K e 0 2 1) 7K B o s A 2 . &85
REW K FERAE R PR G HENG—11 A M2 12—4 ARG . R E M 2454 k2
TR EEZ g 8 m AERAEIX (DO ik AR T 2 meg/L) s PRAEFIRSE DRJETS UMy Bk Vi L B R Bk . CODLV R /AH)
AR R TR E R 2 R JZ K U 22 5 B sl A7 K AR RERE A R IR)Z DO B ik I L S5 A A IR 450 (AR
HLG A DO BUER A 0. 2 mg/L 425 2 0. 8 me/ L RERZEEEHD 1 4 m).

KR : CE-QUAL-W2; B 3l sz /K &% s 2K 5 3403 J2 5 KR

HESES: X524 XEREB:A FERRE(RERS)RERE(OSID): 4

Water quality response characteristics and improvement effect of thermal
stratification in a plain region reservoir
YAO Jiawei"?,LIU Xiaobo"? ,DONG Fei'? ,MA Bing'? , LIU Chang"*
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River basin,Beijing 100038, China;
2. China Institute of Water Resources and Hydropower Research ,Beijing 100038, China)
Abstract: Aiming at the thermal stratification characteristics of plain reservoirs and their impact on water quality,a vertical two-
dimensional water temperature model was developed using the CE-QUAIL-W2 model to simulate the characteristics of water
temperature changes throughout 2018. The absolute mean error of the three calibration sections was 0. 53 C,0.35 C and 0. 14
C respectively. The seasonal variation of water temperature and water quality response characteristics of the reservoir were ana-
lyzed based on simulation results and monitoring data. A mobile water pump was proposed based on the axial {low pump mixed
aeration technology to increase the DO mass concentration in the bottom of the reservoir. The improvement effects of the mobile

water pump on vertical water quality were preliminarily analyzed based on the monitoring data. The results showed that the
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reservoir presented a single-cycle mixed mode throughout the year (stratified period: May to November, mixed period: December

to April). The reservoir formed a stable thermal stratification structure in summer and formed a hypolimnion with a thickness of

about 8 m anoxic zone (DO mass concentration is less than 2 mg/L). The release amount of pollutants (iron, manganese, total

nitrogen, total phosphorus, COD, ammonia nitrogen, and so on) in hypolimnion was much larger than the epilimnion and the

thermocline because of the anaerobic environment. The mobile water pump can effectively improve DO mass concentration in the

hypolimnion and weaken the thermal stratification structure (the DO mass concentration in the working center increased from

0.2 mg/L to 0. 8 mg/L,and the thermocline thickness decreased by 4 m).

Key words: CE-QUAL-W2,mobile water pump; reservoir; stratification; water quality
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Fig. 5 Seasonal variation of water temperature
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Fig. 8 Vertical distribution characteristics of main water quality parameters
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