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Abstract

A deterministic heat budget model has
been developed to quantify how the
environmental conditions influence the body
temperature of the zoned cerith (Batillaria
zonalis) in the intertidal zone. Heat budget
equations for shell and body are segregated
respectively to improve accuracy of this
model. Environmental inputs of this model
are solar flux density, air temperature, ground

temperature, wind speed, and relative
humidity. = Morphological and material
parameters of the model have been

determined by measurement or experiment.
This model could quantify how excellent the
heat stress avoidance mechanisms of the
zoned cerith are.

Keywords: Deterministic heat budget model,
Intertidal zone, Zoned cerith
(Batillaria zonalis), Heat stress
avoidance mechanisms
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S/sin 0 Qo Qconv Qiong,ground Qiong,sky | Qeondsnert|l | Qcondground Qevap
(W/m’) W) W) W) W) W) W) W)
600 9.67x10% | -4.42x107 | 1.35x10% | -2.38x107% | 3.42x10% | 2.01x10? | -5.43x107?
(+81.81%) | (-36.12%) (+1.14%) (-19.48%) - (+17.05%) | (-44.41%)
700 1.13x10" | -527x107 | 6.32x10" | -2.45x10% | 4.06x10% | 1.56x10% | -5.62x102
(+87.42%) | (-39.50%) (+0.49%) (-18.39%) - (+12.09%) | (-42.12%)
800 120x10" | -6.12x10% | -8.38x10° | -2.53x107 | 471x107% | 1.11x102 | -5.81x107
(+92.16%) | (-42.34%) (-0.06%) (-17.46%) - (+7.90%) (-40.19%)
900 1.45%x10" | -6.97x10% | -8.02x10" | -2.60x107% | 535x107 | 6.52x10° | -6.01x 107
(+96.20%) | (-44.77%) (-0.51%) (-16.67%) - (+4.33%) (-38.55%)




