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Method:
Interpolation vs approximation

Refs: Gandin (1965), Bretherton et al. (1976)



Method: ‘

Mathematical formulation and implementation

Ng
p(r) = op(r) + ¢'(r) = @p(r) + ZWJ d;
j=1



Method: ‘

Mathematical formulation and implementation ISSeP

Jlol = uld; = 0(g )] + lloll?

=1
with [l = f (a,VV@:VV@ + aVe.Ve + aygp?) dD
D

Refs: Brasseur et al. (1996), Rixen et al. (2000)



Method:

Mathematical formulation and implementation

B external connector
[ internal connector
« linear constraint

A
. e
kS
. - {
1

Ref.: Brasseur (1994)



Method:

Comparison between techniques

01 VIM
Minimization ) =lolr) @) Jp] =2 paldi — 6(x2)) + o’
Solution o(r) =cT(r)D'd o(r)=c’(r)D'd
Data correlation [[)]:‘j = ch{ri., I‘j) -+ ngjﬁ [D]:‘j = K[l"i, l"_j:l + [1{/‘\]6;}
Data-field covariance  [c]; = o”¢(r, 1;) c]; = K(r, ;)

Method min(e?) 3-D  Multivar ~ Ops/anal.  e(r) a priori C.V. anis.

Cressman o . NN, w(r/L) (L) (o)
0Ol . . . NI+ NgN, o cr/L) L,o?/e2 (o)
VIM . () (o) N2/ o K(r/L) L.o2/& (o)

Ref.: Troupin et al. (2013)



Application — Test case N.1:
Wallonia
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Application — Test case N.1:

Wallonia
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Application — Test case N.1:

Wallonia

w10t DIvA analysis

Analysis
(Mg/m?)

Error
(%)

Basic test
case




Application — Test case N.1:

Wallonia

w10 DA analysis

Analysis
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Impact of
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Error modification
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Application — Test case N.1:

Wallonia

0 = As = ~
—7 J5[u-Vo — V. Vo]?dD

Physical constraint:
Advection - Diffusion




Application — Test case N.2:

Antwerp

Ref.: Lefebvre et al. (2016)
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Application — Test case N.2:

Antwerp
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Application — Test case N.2:

Antwerp
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Application — Test case N.2:

Antwerp
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Application — Test case N.2:

Antwerp

Physical constraint:
Information propagation limited to the domain of interest
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Application — Test case N.2:

Antwerp

Results for a three-point test case
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Perspectives

« Generalization of the method to merge results from tiles
« Quantitative evaluation of the method’s benefit

« Use of the temporal detrending

* Use of physical constraints

« Extensive use of the method to itinerary campaigns
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= @ 10-15 pg/m? (trés mauvas)

@ >15ug/m? (exécrable)
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