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Introduction

Description of the chain for the quantification of uncertainties

Step 3 : Uncertainty propagation

Step 1: Problem Step 2: Input uncertainties

Step 1 : Definition of the problem

Quantities of

m Case-study: unique source (50 m height and diameter of 1 m) m Two methods have been used to derive and propagate probability (" orspersion o ntorost |
. . . . . . . - Input _ X : variance, |

located at the centre of a domain of 50 x 50 points (Ax= Ay=100 m). density functions (PDF) associated with meteorological variables : Osnn f bty Uvarfpfe_s Ly EETamm: - L veiatosot | L ettty |
The pollutant is a inert gas and the site of dispersion is flat. . . . - /.\
P 9 P m Direct method: consisted of adding uncertainties to each  Neteorobgy 4 =1 Ee— N

i l . m et e or OI o gi c al V ari abl e f or ev ery ti m e St ep. /'\ « Release | . . ) T_Ioggﬁ;g::fennt”e

m Input variables: meteorology (5 years of observational data of . : _ — el CpLeTTacs « Standerd devition
. . m Indirect method: consisted of generating a probabilistic model /.\ Oy
wind speed and direction, temperature, cloud cover and » Proba. Dép. seul.

from statistical analysis of input data.

precipitation, boundary layer height, Monin-Obukhov length),

dispersion site rugosity, characteristics of the pollutant release . . . pcliematic dlagraimrepresentingitaciapproachiwhictilias been deveioped
. . : m PDF of other input variables do not vary between direct and
(temperature, speed and quantity), grid and receptors height. ndirect h q defined f t iud t . .
Indirect approacnes ana were derined frrom expert juagment. Step 3: Uncertalnty propagatlon
m Variables of interest: Annual mean (CMEAN) and 100 hourly — —— —
. . ariable irect approac ndirect approac . . .
percentlle (P100H) of ground'level concentrations. Wind speed (m.s™) Normal (mean = 0; sigma = 0.15) Weibull (a = 3.6026; B = 1.5086; y = 0) Monte Carlo (MC) simulations were used to propagate InPUt
Wind direction (°) Normal (mean = 0; sigma = 13.71) Truncated mixture of normal laws uncertainties. Considering a simulation period of 1 year (8760
. . _ Temperature (°C) Not used Normal (mean = 12.19; sigma = 7.76) . )
[ DlSprSlon model: Gaussian plume model GANACHE dQVQIOpEd Cloud cover (oktas) Normal (mean = 0; sigma = 1) Not used hourly time StepS), we proceeded as follows:
il Boundary layer height (m) Normal (mean = 0; sigma = 25) Weibull (a =343.15; $=0.92; y =0)
at Cent:aIIS(?t':IOOI ;)f tLyon f‘lFra.nClet).b.SI!:nllltUde theory used for the Inverse of the Monin-Obukhov length (m) | Derived from other input variables Kernel Smoothing fitting m Direct method: 100 runs per time Step were conducted.
parameterization or atmospneric stablility. Dispersion site rugosity (m) Uniform (min = 0.4; max = 0.7) Uniform (min = 0.4; max = 0.7) . y .
. . m Indirect method: this approach does not account for the
Temperature of the pollutant release Normal (mean = 50; sigma = 1) Normal (mean = 50; sigma = 1)

Q antities of interest D'Spers'on of the results (mean Alues and Speed of the pollutant release (m.s™) Normal (mean = 12; sigma = 1) Normal (mean = 12; sigma = 1) temporal dimension so that we can run a restricted number of
m WU 11 [ . Ul | u vaiu Quantity of pollutant released (g.s™") Uniform (min = 7; max = 13) Uniform (min = 7; max = 13) . . . .
Standard deViation Of the distribution Of the Variables Of interest) Grid and receptors height (m) Triangular (min = 1; max = 2; mode = 1.5) | Triangular (min = 1; max = 2; mode = 1.9) MC SlmUIHtlonS, here 8000 NOte that we dld nOt take mto

' account possible dependencies between input variables.

Preliminary results

Deterministic versus probabilistic modelling Direct versus indirect probabilistic approaches
—— e m PBA results smoothed in comparison 1 1000 Evolution of the
I DET - - H. | with DET ones. R CMEAN D1- DA 900 ]] P100H D1-DA| variable of
1 N - :iz g) 3T \ D1 - 1A - gg 800 D1-IA | interest(yg.m'3)
- : Rt _ 2 30 ~ — — D2-DA[l P — — DJ.DA as a function of
_ ! © | = CMEAN: PBA differs from DET by 2 \ ol s ™ . the distance
- ' = | more or less 3 pug.m? in the vicinity of = |\ B o — Z";’Zé’s’e ’g’zjaisse-
' i . | therelease, that 10 % of the DET value. § - ‘\ S 40 used for the
: i g o \ E 300 _ wind direction
| < H|  P100H: DET produces higher values = * \_ s m rardly) obeoread
e S e e, | than PBA over the whole simulation O - \\ and DA (resp. IA)
| DET | W Ll\ - B..| domain (more than 2000 ug.m~ and 250 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500 '('f;tg,e,-g&',-fiv
_ " o “g-m'3 at 250 m and 1000 m of the Distance from the release (m) Distance from the release (m) approach
' | o | release, respectively).
i m Method: comparisons were achieved performing numerical simulations considering fixed receptors that
-~ | m Every variable: this is not shown but were placed according to two particular wind directions D1 (frequently observed) and D2 (rather infrequent) at
" 1° | the standard deviation of the ensemble various distances of the release (250, 500, 1000 and 2000 m).
| results derived from PBA was very m CMEAN: values larger in direction D2 and decrease when the distance from the release increases. The
. - AN s E ] gmall (less than 1% of the ensemble indirect approach produces larger values than the direct one but the differences between the two methods
(Upper panel) CMEAN and (lower panel) P100H (ug.m") derived fom  Mean), even at very short range of the become negligible for receptors located at 500 m or more from the source.
the deterministic run (DET) and the direct probabilistic approach (PBA). release. m P100H: values derived from the indirect approach ranges between 2 to 4.5 times the results provided by the

direct method.

Conclusions Future work

-
—
o
N
>
(©
=
I
o
—
)
=
oc
<
L

http://www.numtech.fr



