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Abstract

Many large lakes in the world are suffering from the global warming, especially in the last two decades. One of

the most serious problems is the deficiency of dissolved oxygen in the hypolimnion due to depression of vertical

mixing in winter. The rise of air temperature is gradually spreading from high to low latitudes, and winter air

temperature continues to increase. Lake Biwa, the largest lake in Japan, is also facing this problem, the drastic

decreasing trend in dissolved oxygen concentration in the deep layer after 1985. For the sake of conserving lake

environments and developing more comprehensive solutions, the authors designed a standard model to combine

lake conservation and future energy systems, based on deep water electrolysis to decompose the water into oxy-

gen and hydrogen with solar energy. The oxygen produced is able to be supplied into low oxygen water near the

bottom, and the hydrogen is also to be used as a by-product energy source. This is a challenging approach and

requires more refinement and testing for practical application of this model, but it is a key prospect for energy

poor societies with valuable water bodies such as Shiga Prefecture in Japan.
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Fig. 1 Rate of air temperature increase around
Lake Biwa calculated by AMeDAS meteorological
data.
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Fig. 2 Trend of water temperature near bottom at
80 m depth: data were collected by Shiga Prefec-
ture Fisheries Experimental Station.
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Fig. 3 Trend of annual minimum DO in the North
Basin of Lake Biwa.
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Fig. 4 Field experiment scheme with direct type
water electrolysis.
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Fig. 5 Flow of experiment with PEM type water electrolysis.
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(b)

Fig. 6 External appearance of water electrolysis apparatus with polymer electrolyte membrane type (a) and di-
rect type (b) for feeding oxygen gas to increase DO in the deep layer and valuable hydrogen gas of by-product

to fuel cell system.

Fig. 7 Test cage for water electrolysis in the North
Basin: monitoring probe (left), electrode (middle),
and camera (right).
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Fig. 8 Promising results of water electrolysis ex-
periments in the South Basin during July 18-20,
2007.
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Fig. 9 Result of the first water electrolysis experi-
ment in the North Basin of Lake Biwa on October
13, 2007.
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