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Υs = {Ys(t); t ∈ T} s ∈ D ⊆ R
d

t ∈ T T R

Υsi si ∈ D i = 1, . . . , n
{Υs, s ∈ D}

Υs = μs + εs μs

εs
si i = 1, . . . , n t

Ysi(t) = μsi(t) + εsi(t)

μsi(t) = α(t) +
∑
p

γp(t)Cp,i +
∑
q

βq(t)Xq,i(t)

α(t) Cp,i Xq,i pth qth

si γp(t) βq(t) εsi(t)
{εs(t), t ∈ T, s ∈ D} si

esi(t) = Ysi(t)− μ̂si(t)
s0 ês0(t) =



∑n
i=1 λiesi(t) λi ∈ R s0

Ŷs0(t) = μ̂s0(t) + ês0(t)
μ̂s0(t) = α̂(t) +

∑
p γ̂p(t)Cp,0 +

∑
q β̂q(t)Xq,0(t) Cp,0

Xq,0(·) s0

Ŷs0(t) s0

Ŷs0(t)− Ys0(t)
Fn 1−α Ys0(t) (Ŷs0(t)−q1−α/2, Ŷs0(t)−

qα/2) qα αth Fn B

{Ŷ ∗js0
, Y ∗js0

}Bj=1 Fn F̂ ∗n
{Ŷ ∗js0

− Y ∗js0
}Bj=1

εsi(t) = Ysi(t)− μ̂si(t)

Σ

υ̂(h) =
1

2 |N(h)|
∑

i,j∈N(h)

∫
T

(
esi(t)− esj(t)

)2
dt

N(h) = {(si, sj) : ‖si − sj‖ = h}
(hg, υ̂(hg)), g = 1, . . . , G

Σ̂ = L̂L̂T

ζn×M = (ζ(s1), . . . , ζ(sn))
′ = L̂−1n×n (Yn×M − μ̂n×M) .

B n+1 ζ∗n+1 = (ζ∗(s1), . . . , ζ∗(sn), ζ∗(sn+1))
′

ζ(s1), . . . , ζ(sn)

Λ̂ =

[
Σ̂ ĉTn
ĉn σ̂2

]
ĉn = {Ĉ(si− s0)}ni=1

Ĉ σ̂2 = Ĉ(0)
Λ̂ = R̂R̂T

ζ∗n+1

(e∗(s1), . . . , e∗(sn), e∗(s0))′ = R̂(n+1)×(n+1)ζ
∗
(n+1)×M .

Y ∗si(t) = μ̂si(t) + e∗si(t) i = 1, . . . , n
Y ∗s0(t) = μ̂s0(t) + e∗s0(t)

{Y ∗js1
, . . . , Y ∗jsn }Bj=1 B

Ŷ ∗js0
{Ŷ ∗js0

− Y ∗js0
}Bj=1

Ys0(t) (Ŷs0(t)−q∗1−α/2, Ŷs0(t)−q∗α/2) q∗α α

F̂ ∗n
L2

k k = 2
y(t)
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L2 n = 50 σ2 = 0.25
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n = 25 n = 50 n = 90

y(t)

t
L2

n
D = [0, 2]× [0, 3] T = [0, 1]

es(t) =
∑10

j=1 ξj(s)Bj(t) Bj(t) jth t ∈ T
{ξj(s), s ∈ D} j

1, . . . , 10
φ ∈ (0.5, 1, 1.5) σ2 ∈ (0.25, 0.50, 0.75)

ms(t) = α(t) + β1(t)lon+ β2(t)lat lon lat
α(t) β1(t), β2(t)

Y sim
s (t) = ms(t) + es(t) + ξs(t)



ξ(t) = {ξs1(t), . . . , ξsn(t)} ∼ Nn(0, 0.09)
t ∈ [0, 1] n = 25, 50

B = 500

σ2 φ
σ2

T




