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- Developed methods based on screening methods,
Monte Carlo analysis, and sensitivity analysis and
applied to experiments at EUPHORE. Works well for
small systems, with comparatively small mechanisms
and with parameter uncertainties that are known or
can be estimated.

» Useful particularly for chamber parameter
determinations and for instrument development and
testing. Juelich methods applied o EUPHORE

- Difficult to apply to larger systems. Too many
parameters, even when reduced by sensitivity analysis
and screening

- Adopted new approach based on evaluation of the
MCM by chamber partners

Statistical analysis of chamber data



Workpackage 4
Development of statistical tests and
sensitivity analysis mechanisms
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- Sensitivity analysis -
contribution of reactions to
model uncertainty

Examples of methodology. Ethene

oxidation, low NO,

HOCH2CH202 + NO = HOCH2CH20 + NOZ%

OH + NO2 = HNOZ/J

7] NO2=NO + 0O

7] HOCH2CHO + OH = HOCH2CO3

7] HOCH2CH20 = HO2 + 2 HCHO

/) NO + 03 = NO2

77| HO2 + 03=0H

7//] C2H4 + 03 = HCHO + CH200A

HO2 + NO = OH + NO2
HOCH2CH20 = HO2 + HOCH2CHO
7"/} HOCH2CH202 + HO2 = HOCH2CH202H
/7] CaHa + OH = HOCH2CH202

/) HOCH2C(0)02NO2 = HOCH2CO3 + NO2

/) NO2 = HONO

/] HOCH2CO3 + NO = NO2 + HO2 + HCHO

/] HOCH2CH202 + NO = HOCH2CH2NO3

/] HOCH2C03 + NO2 = HOCH2C(0)02N02

] HOCH2HC202H + OH = HOCH2CHO + OH
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20 _
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u .NOZ =NO+0
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n [
_ M HOCH2CH202 + HO2 = HOCH2CH202H
10 {HOCH2CO3 + NO2 = JOCH2C(O)O2NO2 g opia + 03 = HCHO + CH200A
[ B WHO2 + NO = OH + NO2
= = C2H4 + OH = HOCH2CH202
] ] NO2 = HONO
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Screening approach Morris
one at a time (MOAT)
method - identifies key
reactions and speeds up
application of full Monte
Carlo analysis
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6‘7 Community testing of MCM with chamber
New approach proposed at Orleans meeting.

* MCM available for use with chamber experiments;
standard box model. Can tailor to different
chambers.

- Test mechanisms against chamber data - make
comparisons available in standard format.

* Include experimental uncertainties in comparison.

+ Assess possible sources of discrepancies through
community discussion using web.

Build up database of experiment / mechanism
comparisons, + review of discrepancies and potential
explanations.

» Initiated through a 'Training’' meeting for MCM in
Leeds in January 2007 as part of EUROCHAMP



Eurochamp MCM workshop

/0’ University of Leeds, January 18th - 19+th,
2007

Aim: to provide hands-on experience of using the MCM in
support of chamber studies.

short background lectures and tutorials, plus exercises using the
MCM.

10 partner attendees (+ 6 from Leeds). Each was provided with a
PC, with FACSIMILE to facilitate easy use of the MCM.

Interactions started immediately - students from LISA and
from Wuppertal stayed on in Leeds for further experience.

Tutorials mounted on web. Process facilitated Leeds
understanding of requirements for use of MCM and website.
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Ficure 1: Data of one of the studied experiment on MBO+NO;, and three different ways of modelling
them with the MCM and FACSIMILE. In the model 1, N,Os is constrained while NO, is kept free ; in the
model 2, N:Os is kept free while NO; is constrained : in the model 3, hoth N2Os and NO; are constrained.

2-nitrooxy Sum of all Sum of all
Acetone B o Formaldehyde | HMPR hydro- ) ‘ reference
acetaldehyde N i Nitrates
-peroxydes
53.2% not measured 3.7% 3.7% not measured | 113.8% this work
Experimental yield (63 £6)% (67 £8)% (2+£2)% 7 not measured | 71x12% Noda et al. 2000
(68.7 £7.1)% | not measured 0% 0% not measured 13£1% | Fantechi et al. 1998a
Modelled yield 31.2% 33.8% 18.5% 18.8% 21.8% 78.5% this work
Modelled yield
(when the intermal 1 =, 5o, 44.0% 0% 0% 30.3% 96.0% this work
addition pathway is
canceled)

Table 1: vields of the products of the reaction MBO+NO;, obtained during both chamber experiments and
modelling sessions.
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Generic box model

MCM, for historical reasons, is based on the FACSIMILE
integrator, that is expensive commercial code. Inhibits
uptake of the MCM.

Leeds developed a generic box model, with a freeware
integrator, that is carefully designed for chamber
applications.

Uses MCM mechanism extraction facilities

Uses CVODE (http://www.lInl.gov/CASC/sundials/) to solve
system of ODEs

Graphical user interface being developed by CEAM

Work will continue in EUROCHAMP 2: code rewritten in more
stable form by software engineer, will be run and maintained
onh a server at Leeds - and source code also available. Work
oh GUTI will continue.
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e Graphical user interface to generic box model

‘ (CEAM)

- Being developed in C using the GTK+ library and Anjuta for Linux as
programming environment
- Easy incorporation of experimental variables, chemical mechanism,

photolysis frequencies, model parameters, etc. Will give graphical
comparison between modeled and experimental results. Experimental

results will be included in the program with the .edf format

Project Peinips]| Model  Comparative Study  Help

Full Mechanism

Chemical Mechanism Main Mechanism | RO2 | NQy | Inerganic Chemistry | Auxiliary Mechanism | Dilution Stable Species

Constrained Species
ROZ=150PAO2 +IS0OPBO2 +[SOPCOZ +1SOPDOZ + NISOPO2 + CHZOOE + CH200 +

HWMWVEADZ + HMVEBOZ + CH3CO3 + MDD + MVKOZ2 + CH302 + MACOS + MACRO2 +

Initial Concentrations

Constrained Photolysis Rates CH200C + MACROD + C5B02 + HC4ACO3 + HC4CCO3 + (5702 + C5902 + HOCH2CO3
. Factor Species + NCACO3 + C51002 + HYPROPO2 + IPROPOLOZ + PRONOIBOZ + PRONO3ACZ +
Environmental Variables | g oo b b ometers MGLOC + MELY OO + GLY OO + ACLOO + HCOCO3 + MVKOHBOZ + MVKOHADZ + GAOC +
NOADD + CHICHOO + CO2H3ICO3 + ACO3 + HMGLOO + CH3CHOHCO3 + PRNO3CO3 +
Loss Rates Output H13C02C03 ;

Production Rates Output

Maodel Parameters

Solver Parameters (4] [+]

The following species do not have SMLES strings inthe MCM database.
If any of these are peroxy radicals the RO2 sum will be wrong.

N EOOA MACROOA CH200B MGLOOA MGLY QOB ACLOOA GADOB MGLY OO0A NOADOA ;
* CH3ICHOOA HMGLOOA GLY QOB ;

| Ed'rt || %}Clear || &ISEVE
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