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Objective of data assimilation In
Saudi Arabia air quality system is
to combine all kinds of data into
one product to facilitate your

work.
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Different satellite pixel sizes

minimal areas:
GOME 1 320 x 40 km?
TR (special mode) 80 x40 *
e SCIAMACHY 60 x 30 *
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Input data for assimilation

B o . i n 2 aa 1 il

. R~ SYNAER PMy,
Y "retrievals

-

PM;U stations -

v - ——a——..=5 Zentrum :
DLR fiir Luft- und Raumfahrt eV, . ; .
in der Helmholtz-Gemeinschaft P M E Al r Qu al |ty Tral nin g




background

itu & SYNAER

ins

s s}

I-..f
=
=
=)
e

-
=
L =
o
:

¥  mememe

e R

3Dvar aer'os'ol asimilatioh (13.7.2003)

i ugirm™ Anabvsls

P00 [ugim] Background | lawal—1
33 " i q e 1 m

41

Deutsches Zentrum

fir Luft- und Raumfahrt eV

in der Helmholtz-Gemeinschaft

PMI0D; [Lgim'] Analysis  Backpground
1 - i =

lesval=1

—

T Amalyss k=1
Th 5 1

tu & SYNAER

insi

o et 5 i
e o WML 09 EWReme
L

PME Air Quality Training




1l

primary
particles

Voo
NOg

T

s

cascous chemistry

NOs3 vocC

advection cmoon
O3 chemistry
NO >
SVOoC /
@
- nucleation condensation .
d

-".;—"'l

R

[
} ng coggu lation ‘ -i i ‘ i -i ‘ i

evaporation w—;? E_I_lE‘in 4

PO T S R

turbulent

diffusion wot schvoleing

(a

# Deutsches Zentrum
DLR fiir Luft- und Raumfahrt eV,

in der Helmholtz-Gemeinschaft

o Ao
A W 8 el i
sy o Moy g Evimemas

......




Advection Equation

=7 The 2D advection equation:
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Basic general equation

advection diffusioi‘ chemistry emission
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Basic general equation
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1D case:
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Satellite correction for PM 2.5, PM10

Interpolation scheme:

Model Grid
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Normalization and Inversion:
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Linear Interpolation:
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Data assimilation scheme

J=J,+J
J =(X=%,) BT (X=%,)+(y—H(x))' R™(y —H(x))

R — Observation error covariance matrix

Y - Observations
H — Observational operator
B — Background error covariance matrix

X — Model variables
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Data assimilation scheme
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Summary

7 Forecasting of air quality for Saudi Arabia
Is based on solving the turbulent diffusion equation

7 chemical assimilation forecasts can be performed on all scales (from
national to street level)

7 chemical data assimilation best method to combine sparse and
heterogeneous observations from ground and satellite, with variable
error characteristics
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Objective of data assimilation In
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