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The process of seasonal and vertical dynamics of nutrient cycle in Lake Biwa
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The frame of the study describes nutrient patterns using biochemical and physical measurements, estimate the
external loading process by using a hydrological tank model and loading-discharge curve, investigate internal current,
basin-scale internal waves in the North basin of Lake Biwa, and exam the effects of physical processes to the change of
phytoplankton via chlorophyll-a fluctuation.

The general objective of the thesis is to evaluate the seasonal and vertical dynamic of the nutrient cycle and
phytoplankton change and factors affecting these processes in Lake Biwa. With that overarching goal, the study was
conducted to estimate the external nutrient loading from the river and groundwater system surrounding the Lake (i),
analyze the nutrient flux to assess the seasonal time lag fluctuation, calculate the vertical and seasonal mass in the water
column (ii), calculate the water currents and horizontal, vertical transport to evaluate the distribution of phytoplankton
and nutrient by Gyres and internal wave (iii) To archive those objectives, the following steps were conducted:

The first study (chapter 2) combined the L-Q equation and tank model to estimate external nutrient loading into
Lake Biwa. It would be focused to discuss the applicability of the loading curve through the relationship between river
discharge and nutrient loads, calculate long-term discharge and change of nutrient fluxes from river and groundwater
system into the lake.

The second study (chapter 3) concentrated on seasonal and annual changes of nutrients and chlorophyll-a in Lake
Biwa over 35 years period. On the other hand, it will focus on monthly vertical flux profiles based on the time change
in nitrogen, phosphorus, and chlorophyll-a, clarify the supply and removing dynamics in the lake with the production
rate of through nitrification and gross metabolic rate of through assimilation and denitrification (nitrogen) or uptake,
recycle and sedimentation (phosphorus).

The last study (chapter 4) was aimed to obtain records of successive temperature profiles at stations of opposite
phases for the internal Kelvin wave, and relationship to thermally- or wind-induced gyres and difference from the
topographic Rossby wave. Considering the gyre is thermally induced by a strongly rotating regime, the internal seiche
is set up as a wind-driven, geostrophic current of a weakly rotating regime. A buoyancy flux analysis was used to trace
the internal seiche.

Chapter 5 discussed the relationship of previous chapters, the relationship between external nutrient loading and
in-lake nutrient concentration (chapter 2 and 3), the effects of current (gyres) and the mixing process to vertical and

horizontal Chl-a change (chapter 3 and 4), and shown general conclusions and suggestions for further studies.
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