FREIREERE 2015,35(7): 2041~2051 China Environmental Science

R 7K B % AR S (AR R

F WY ko B2 A Y2 kR S SR 2 B T S 4500015 2 MK KRR AL,
T I 450001)

FHE: B T4 ] BT A LR A2 2 (R A5 B A TR AR A - IRV — A A ST A I Ji K 22 AR A B T 1) B A S A5 T 3
R A K T IRV S T (K i R s M T AT — s W BELAR I1 42 0T BB 5T 22 A A AT 45 5 LS o) 30 38 560 512 36 e o /K
TR AREACNTALIEAT T 2 BOR RS0 E, BETRL T AN [RUAR S 7K TR A3 1K) e 235 A8 A o 82 8 SR ISR/ G bk R e 1 48 32 0y QA oL i)
T IR 5 7K T A A Al I I S5 38 35 28 1 A A A B bR 285 i 1) 8 B2 2 S ) e I VT B AR 7K 3= 3 S BB E T D 9 LR
TR AKAA RSN, KA 5 S S0 ST AE A5 285 R 8 s 1 0 56 7 30 S 50 2 A S 32 /K A R0 R A1 P v, 7 39 i) L B 1 2 %52 I 1 B
I 4 0 ORI T = AR RS O R SR K 3 MO A FH S

XEEIR: BB KR SR HeERiE

FEPES: X522 XHRFRIRES: A XERS: 1000-6923(2015)07-2041-11

Multi-phase transformation model of water quality in the sluice-controlled river reaches. DOU Ming"*", MI
Qing-bin'?, ZUO Qi-ting' (1.School of Water Conservancy and Environment, Zhengzhou University, Zhengzhou 450001,
China; 2.Center for Water Science Research, Zhengzhou University, Zhengzhou 450001, China). China Environmental
Science, 2015,35(7): 2041~2051

Abstract: On analysis of the complicated characteristics of the water quality transformation mechanism in sluice-
controlled river reaches, the multi-phase transformation of water quality based on the mutual regulation of water body,
suspended matters, sediments and organisms was put forwarded. First of all, a group of mathematical expressions
describing the mass transportation processes among different phase states of water were derived. Then, a multi-phase
transformation model of water quality in sluice-controlled river reaches with certain physical mechanisms was established.
Finally, the experimental data of Huaidian Sluice operation was used to identify and validate the parameters of the
multi-phase transformation model of water quality, and to simulate the spatial and temporal change processes of water
quality ingredients among different phase states. The following findings were discovered from the results: The
concentration change of each phase water quality in upstream and downstream are affected by the flow and the gate
operation mode, also was the algae's growth and enrichment state. The reaction processes in upstream and downstream
show different leading reaction mechanisms with the change of sluice operation. Increasing the disturbance to water body,
sluice operation leads to stronger exchanges between water body and external matters. The change of cyanobacteria (PCY)
quantity in the early test period is mainly affected by water migration, in the later test period, the change of PCY quantity
in the upstream section is mainly affected by the obstruction of sluice, and in the downstream section is comprehensively
influenced by flow velocity, flow and change of nutrient concentration.
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Fig.1 Sketch map of the multi—phase transformation of water quality in the sluice—controlled river
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Fig.2 The diagrammatic sketch of the multi—phase transformation of water quality
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Fig.3 The change trend of water quality concentration in dissolved phase
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Fig.5 The simulation result of algae quantity
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