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The transparent barrier model

This model considers an SPDE over a domain € which is partitioned into k& subdomains Qg, d € {1,...,k},
where UE_,Q; = Q. A common marginal variance is assumed but the range can be particular to each Qq, 74.

From Bakka et al. (2019), the precision matrix is
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where o2 is the marginal variance. The Finite Element Method - FEM matrices: C, defined as
Cij = (Vi) = / Yi(s)1;(s)0s,
Q
computed over the whole domain, while G4 and Cy, are defined as a pair of matrices for each subdomain

(Ga)ij = (1o, Vibi, Viby) :/Q Vei(s)Vip;(s)ds and (Ca)ii = (Lo, i, 1) = A Yi(s)0s.

In the case when r =ry =r9 =... =r, we have R, = C + %G and CT = ”TTQC giving
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which coincides with the stationary case in Lindgren and Rue (2015), when using C in place of C.

Implementation
In practice we define rq4 as rq = pgr, for known pq,...,p, constants. This gives
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where C,, . ,, and G, ., are pre-computed.
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