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Introduction

The quality of dispersion modelling is profoundly dependend on the
guality of meteorological input data !!

Dispersion Modelling needs realistic 3D flow- and turbulence-fields;

How do we generatéthose realistic flow fields ?

Measurement(s) + Diagnostic flow models:

veryfast (computer time), but:
net applicable in complex terrain (slope < 1:5)
Prognostic flow models (non-hydrostatic):

ideal type of maodel, but:
very time‘consuming simulations
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Necessity of non-hydrostatic prognostic flow simulation

Drainage flow in complex terrain: FITNAH Measurement at the site + diagnostic windfield calculation
500+ ~ s B —— i - 500+ ; ’
i N WP S0 0 O F e _.__/}// P I T R NI Sl P o G G P B I SR ol o P R NG O
mmﬂ\:];;{//??9977/f/f/H\:::zilyu‘::::i};/ PRSI S N S BN el R
A, 4 i RAToR R A A ey S L o RN R i i ERET S N S g L SR B Y Sy SIS i B A P
3004 L/ 7 b e =SS e R Y o B N | IIs } \ / [ EET P S AU S S S SIS B e e
i JJL\\ﬁk;w__’\\ﬂhﬁq-,d,vwfifﬁéf/}-\ // | QR P AR RO O B e S
| e - o l,\_:“_.‘_-’-ﬁhﬁ-—”_‘/‘/// ; 28N / ERE A E N h—,md#ﬂ—*m&*ﬂ.‘ﬁ._‘_‘__s-ﬂ.ﬂ-’&.‘._‘//, 17/ /’//_..._‘.,_‘___.4_
1004 K\\....-,.\‘ DTN > S R A 1O e s e e T N AL S e
ia/!)‘r.ﬂl‘l!-.‘.‘_,., NS PV O A P T . Far S T I St e G S __._.‘.—'-//ff//'///.-q_.._‘_._._,_
0 \_,_(/‘f///‘/ ar..,._.,,.‘}“ﬁ.__»/'/‘/ e sst L 0 ’_f’t‘a)’/‘//ﬂ—#.—m——m—_.—.._.—._,._‘_‘.,‘.\._./'ffJ‘fnrf'///_"f‘__'@.._‘._“,_,_‘\
T . 7//_/./_,..,,.,..‘,..._)1,,y;’f{; ] NG AT 2 B AT P et yaic g R TR LTSI L
: /7//’/;});’)1'11;;1'?».-"!\‘_ I ///fff///'//—-!—-:«:—w_a_}._._;._“_._‘_._.)rf.-r)‘f/'//—-’_.-._._._.'..d
-2004 : // /fifflf't'ﬁir,,..\‘:‘\‘\ ,l,"f -200 /f]fi/;///.—*—d—a—mqu.‘-tt)ltr!)"//.-m-._..aa'.-a
/////'}/ fli'i'll!r:,:;pxk"\"\\,\\ I VN A f/////’/w__v—u.—n_.._,._‘.,,»r;tff'}lz'_a_.-.—n.—viv//}
-3004 T /' /}/'// 'n'\\\‘\fr;,,;v\\"\\'.\‘\\ | RV B DL 3004 2~ /[[I'//////!J.d_—*/’—"‘/_—ﬁ_&_ﬁ’,‘\.,t'lIa".)‘)_.)_u_,_._.-‘d’—'/_z:’}/
-AUU—/M Vs dadl \.'\'\\"\\‘_\,-;rﬁ\\,\\\.\i 2 A e _450_1./////.0’///////r/v////'.;'*"-- P I SRR
._.,-—-usﬂ?’f I//_'/'/}'il\\'\\\v—.‘....::s\\'\'\\\\:....__.'.'_,_..-’ _.’v///f////_/'zﬂwy//’d."_z-_*‘“\.,-..o.r...__,.__,_,...-q.zr("/'//)‘
R ) e N B RS ) g e Sy D A W VR S SR
= e F A2 T F VAN i v e dsr s el T 27 £ e s e S S S SR N IS S g
c B0 ey \\__\ S L SR N I A RN e s P A i i T N ke e e Z 2P T
£ = ; ,.
= -ml}f/’/”"“{ 11 e e v - - g o a o e e UL RN R oty S S
S e LA \\\\ AP P A N ) I i = S A AR e S Wy | TR L N e S T
= fann-:”/////' \\\\ /J}f P S S ‘\k \ — R e e e e, TR R S e S GRS
s \\\ A4 I/// LR 1 N T T L i s PP el s Tt gt il SRR W (DU SR P P I i |
g 9004 \\\\\ ; /{9&?;/1r\\\\tr, AL P P g o e G S N S O O
- \\ ,\-' L7 AT T 11 Ay fy NS . T B E T BT A N G RS S e
\\ //‘/‘/'/?’/'/'%//H\\Hz ! PVR T e o A EE IR R G S ey S5 N B
-HDI}\ / ; NVVE 1 s e 222 P 7 1 ] 117 EENEP RIS W AP P e i T B BBl e) O G S I P |
‘\\‘\t‘e a,_..._._._./-//v///:///_'/f L7 BV £0 B S e mO s S e s B R A R B e
SEUENNNN N I 7 NN - T e ) LT T s
1300 R Y E, OV \\\,;,M//y/'//}' 1 g / A PO o SO A S SRR W RN
=y VR LA \\,_‘_,_,./y*///—- A \\_._,.;u'aa,.--aazzal//'_(pux E R T S e S e 27 A R
1400 R 3\“\4,\3‘|\_s3?// | H -14DD—\\\\.,__.,.‘41n....';p.vx)ﬁﬂ///’f:/}ad);;)).—-,-o_»ujff..ff1-[\
—?/'Illllt!"""j/ / 1 k / i A ey SRS (9 LA 2 e g s SR I BV A T
1500_"*—“-—///141;-‘"-“‘4,/ / L A S e -2 SRR I 3
e R ,,,,‘,,,,w\\i"f/ // 4 = g P TR B 5 Pt P e P P R
1600 : G // 160018 N :
\‘\“ﬁ-.“-t-.-—..._._.._,,;,.._v.'\'\'\‘l( /1/) i) / ‘\‘;-,_,,,__.,;..-.w,r,-/2//////,1//')/-//-7//'//']i‘TT1\
RERTL 6 N S st S [///'/ o / o N L S S P - D P S B
\\\'\\\\«.-;v_'...._...\.“\\\'\\‘I)rf/ A A y A T v S T S i e g e S SRR Y 2 e B i il |
1600+ \\\\\\\\uﬁ_;,,,,;\\\\\\I//AD?&%#&&Oé/ SAB00SEYEE 0 5 N . Nor ke SN R R e e e ] ]
15004 \\\'\\».,._,,,_,_,_,._'..‘-..‘-..Hq.x.1/_/-////4‘;-*/// 71900_,‘,,,,,,.._._,,_,..,_a._}_._.._____._,_,.,.t_.»,t«_@’//‘/}),;‘))}l/]fl
) 31“,,,,,:,_.._._._-_.__.,,_.;'-f////‘f///// PR PE R D S e P s R S |
2000+ -2000 1 T T I T T T T SRy i 2 bt
S0 -1100 -son -700 -500  -300 100 100 800 500 . 7000 800 1100 -0 -11o0 -90n -F00 -500 -300 100 {00 A00 500 YOO 900 1100
West - East (inm) West - East (in m)
9" International Conference on Harmonisation Garmisch

S . . . . Partenkirchen
within Atmospheric Dispersion Modelling for Regulatory Purposes 1 -4 June, 2004




Kunz Technologie Transfer

KTT Dispersion Modelling in Alpine Valleys: FITNAH for a plant in Grenoble I MA

Approach

Dispersion modelling in general with LASAT (Lagrange Particle Model)

Calculation with Calculation of a diurnal cycle
diagnostic model on of thermally induced wind systems
base of 1 year's with the prognostic model
measurments: FITNAH:

Dynamically dominated Thermally dominated

situations situations

. —

combination
leads to realistic dispersion modelling
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Case Study: Grenoble, France
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FITNAH model domain (Grenoble, France)
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FITNAH results thermally induced wind system
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FITNAH results: Comparison with measurements
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Dispersion Modelling in Alpine Valleys: FITNAH for a plant in Grenoble

FITNAH — LASAT coupling: Concentration fields

Grenoble ATHANOR FITNAH-Lasat 22:00
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Frequencies of thermally dominated situations, Method of Combination
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FITNAH-LASAT results - Concentration Measurements

gaseous component particle component
Mesures Simulation Mesures Simulation
Point 1 9,1 1,9 12,6 2,6
Point 2 18,6 229 > 25,7 31,6
Point 3 72,4 31,1 100 43

Point 1. affected by a second major.source

Point 3: large (still unexplained) scattering in the measurements

==y NEW Measurement campaign, sites selected with help of model results
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Conclusions

The incorporation of prognostic non-hydrostatic flow.(and turbulence) simulations
into dispersion modelling in complex terrain’is necessary.

There is no need to calculate a whole years cycle with those time-consuming
models, when a suitable meteorological (!) method can befound
to identify (and divide) dynamic and thermally induced. situations.

The incorporation of FITNAH-results has been successfully applied in a
case.study of the Alpine valley round Grenoble and can therefore
be recommended in comparableocations.
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