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Lagrange in a nutshell, 1st half

Lagrangian particle model:
Simulation of the atmospherie. transport of individual
particles by a stochastic process on the computer

Concentration field

Time-dependent
concentration is derived
from the mass of all
particles present in a

| given grid cell and time
600 800 1000 1600 .
Source distance (m) | nte rva I



Lagrange in a nutshell, 2nd half~&

Some advantages over other modelling techniques:

Independent of calibration parameters
Time-dependent description of the dispersion process
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Realistic description of the turbulent diffusion
~ g -

- X

Source shapes are accounted for in their exact form
o oMt 2). "o
NO averaging in thea@rtical over meteorological profiles

Th |t1"}

Three-dimensional wind and turbulence fields can be
directly applied
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Aircraft emission

\“
@r&? Moving pollutant

\o urces with time-varying

* positions velocities
* emit S per unit time
.+ exhaust dynamics

Time-dependent dispersion
calculation using a
Lagrangian particle model
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Realisation
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LASPORT — LASAT for Airports GO

* Developed 2002 on beiﬁaﬁe German Airport
Association ( ADV). Q1

. Implemen@gagranglan parél@ Qt)del LASAT
%ed In cooperatsi UROCONTROL
A o

Applled at var@&wports in Europe

(references are provided in the extended abstract)
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LASPORT model structure
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Q
User-provided Traffic data Emission data base‘

data Emission data Default settings Time series of concentration values
Statistics of concentration values

\
Meteor. time series Source model @ Eor ;l:lll1egyjl§clzns 4% ‘l
Surface profile LspTrans ' ' Evaluation

a group
Q&

Boundary layer model

(o

. Annual average concentration
Percentiles / Excess frequencies

- - Y‘H Lagrangian dispersion . Maximum daily concentration (n times exceeded)
Diagn 05_“‘—- meso- and micro- model LASAT Maximum hourly concentration (n times exceeded)
FCEE wind field model (VDI 3945 Part 2) Estimation of sampling error
User-defined 3-dimensional

wind and turbulence fields . ,
Graphics (png,pdf)
Text and Arcinfo-readable output
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LASPORT GUI

-
3E | ASPORT 1.6.1 [Ingenieurbiiro Janicke, Meersburg] D:Masporticontriblibjmizrh-monitor,

) LASPORT
¥ Help

¢ I Project

t Paints

® Flight Monitor

Animation

Load Map
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Application — Airport air quality
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Application — Research :

Example:
Study of individual aircraft with a 15:16:40
high spatial and temporal Whg

I ASPORT

resolution; comparison with
DOAS measurements




Application — Research :

Example:
Study of individual aircraft with a ™| 15:16:40
high spatial and temporal 20| DS L

LASPOR |

resolution; comparison with
DOAS measurements

- FID BAW937 (B757-2) 2000-03-27 15:16:42
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LASPORT as standard utility

ot
trade-off between \0‘\
compIeX|ty @emanded |n ta

(e.g. L alls plume dyn

an Qﬁ dpractlcab

\\\’“ user frlendllnee&) licability to any airport)



Outlook
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« Adjustments to CAEP requirements G R

(multi-airport emissions, externa bases)

. Adjustments to opera Q’O \
(emission values > ratlonal modes) "LQ

« Inves Iume dynamics dge
(val data sets PLURIS \
.x‘(\

*, ‘Refined NO/NO, chemlstry
(conversion rates higwer-order reactions with LASAT extension
LASREA)
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