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Abstract. Our discussion in this paper is about the asymptotic behavior of the solutions

for the Boussinesq equations in an unbounded domain. It has already been proved that

when an external force decays at infinity,the semigroup generated by the Boussinesq equa-

tions acquires a global attractor and the Housdorff dimension of the attractor is finite. We

shall propose some methods to prove the compactness of the absorbing set in unbounded

domain. Estimates in weighted Sobolev spaces are used as a main tool.

1 Introduction
The Boussinesq equations describe the motion of a viscous incompressible

fluid subjected to thermal effects. Let the domain Ω ⊂ R2 be defined by the
inequality:

b1(x1) ≤ x2 ≤ b2(x1), x1 ∈ R (1)

where b1 and b2 are twice continuously differentiable functions bounded over
the entire axis

−M ≤ b1(x1) ≤ b2(x1) ≤ M, |b′i(x1) + b′′i (x1)| ≤ C, i = 1, 2 (2)

In the trip Ω,the velocity field ū(x1, x2) = (u1(x1, x2), u2(x1, x2))of vis-
cous fluid and temperature θ = θ(x, t)satisfy the Boussinesq equations

∂

∂t
ū−∆ū + (ū · ∇)ū +∇p = f(x) + h(θ) (3)

∇ · ū = 0 (4)

ū(x, 0) = ū0 (5)
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