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Fig. 4 Irradiance distribution as a function of water depth in Lake Taihu with wavy
surface in different concentration of suspended particles
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MODEL OF IRRADIANCE TRANSFER IN WAVY WATER
OF LAKE TAIHU

Cai Qiming Yang Ping

(Nanjing Instetute of Geographky and Limnology, Acedemia Sinice 210008)

ABSTRACT

Based on the two-stream approximation method and the adding method of irradiance trans-
fer, a numerical model of irradiance transfer for vertically stratified water body is established in
which al' effects such as surface waves, multiscattering of suspended particles in the water and
reflection of lake bottom are included. Utilizing this model and measured data of suspended
particles in Lake Taihu and considering Cox-form distribution as orientation of the wave sur-
face, the irradiance as function of depth and the effects of concentration of particles,
waves and the sun’s altitude are calculated and discussed. The results show that for shallow
lakes such as Taihu, as a result of wind disturbance, there is an abundance of suspended par-
ticles 1n the water; hence, the irradiance in the lake attenuates rapidly with increase in water
depth. Its direct light contributes to the irradiance only in the upper water layer, while the
diffused light brought about by multi-scattering of suspended particles may be an imporiant
part of the irradiance of the lake water which must not be overlooked: In the deeper layer of
the water body, the diffused light may even be a cardinal part of the irradiance. How-
ever, it should be pointed out that the contribution .of the diffused light to the irradiance
varies with the concentration of particles and wavelength of light. As for the effect of wind
waves on irradiance, it mainly occurs when the zenith angle of the sun is higher than 70°.
Under this condition, the albedo of water for both direct and total radiation is evidently redu-

ced in comparison with calm water surface.

Key words Wave Lake Taihu Irradiance Model



