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Transient storage capacity and nitrogen and phosphorus retention characteristics of different sorts of headwater streams in Hefei
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Abstract: To investigate the capacity of transient storage and characteristics of nitrogen and phosphorus retention of different sorts of headwater streams in Hefei,

four typical headstreams were chosen in urban and suburban areas. Aseries of instantaneous tracer experiments were carried out on the chosen stream reaches by
taking NH4+CI and KHoPOy4 as nutrient additions and NaCl as conservative tracer. Transient storage metrics (i.e. T, T¢, Ls, Rph and FmedZOO) were estimated
according to the hydrological parameters (i.e. D,A,Ag and a) in OTIS model to explore the capacity of transient storage, and first-order uptake rates ofNH4+-N and
SRP arising from OTIS model calculation were also used to delineate the characteristics of nitrogen and phosphorus retention for above headstreams. The results
showed that the values of exchange coefficient a for the four headstreams were all in the order of magnitude of 1 04~1073, Nearly all the T¢ values were remarkably
higher than that of Tg, suggesting that the solute retention effect should be dominated by main channel rather than transient storage zone for the four streams. After
considering all these metrics of Tg, T¢, Lg and Ry, the order of transient storage capacity were obtained as the second-order stream of Ershibuhe River>the first-
order stream of Ershibuhe River>the headwater stream of Shiwulihe River>Guanzhenhe Creek. Great difference in the NH4+—N and SRP retention between the main
channel running water and transient storage zone was found among the four studied streams. Moreover, some negative values of)\—NH4+ and /tS—NH4Jr were
obtained in the first- and second-order streams of Ershibuhe River and the headstream of Shiwulihe River, implying that these stream reaches acted as a short-term
storage zone and nutrient source for NH4+—N.
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