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Introduction Validation

The main route of the spreading of highly infectious cordagidiseases of animals is physical We were interested if we could reproduce the results of Sereat al. (2000) based on HYSPLIT
contact between infected and susceptible animals. Funtrey;, the infectious agents can spreadmodel using our tool. Sgrensen et al. (2000) used an outloigakpublished by Donaldson et al.
by human beings and fomites such as feed, vehicles amon@samd populations. These routes(1982). They tried to model the long distance spread of FMiDs/from Brittany, France to the

of transmission can be controlled by official arrangemdnt$iae case of a disease outbreak, thisisland of Jersey and Wight. They used observed and modell Imastorological data as input of
IS commonly achieved by authorities defining zones witheddht radius around the location of prediction. They found that the outbreak in France was ailpi@sairborne source of the cases
the infected population. In these zones different levelsraflication arrangements are carriedon Jersey, but not on Wight (Fig 2). Based on the availablasgd$ using our tool linked to

out by the authorities. HYSPLIT we were able to reproduce the same result (Fig 3).

Nevertheless, besides these main, controllable infetmsmission routes there are some uncon-
trollable ways of disease spreading. Some infectious adgevie high resistance to environmental
conditions. These agents can be blown by the wind far fronpkhee of the outbreak. While this
long distance airborne trasmission is not controllableat be important to estimate the possible
Infected area around the outbreak.

For modeling the long distance airborne spreading of irdastagents some models were devel-
oped. The goal of these models is to define, with certain assans, the concentration of the

Infectious agents in the air around the place of the outbasdke source of infection. To cause an
Infection or disease, an appropriate concentration ofrifectious agent must be in the air. The
appropriate concentration depends on the species of aamdatihe type of disease. With these
two parameters one can estimate those areas where the @ircomtiain an appropriate level of average FMD virus
Infectious agents to cause infection or disease in uniateghimals. Naturally the environmental -5ncentrations for
conditions influence the ability of a pathogen to establishréection, on the virulance of the 4 oreceding 24 h in
agent. Because of this, in certain unfavourable envirotaieonditions in spite of the presence | nits of TCIDs/m?

of infective concentration of the agents, they can’t es¢@bhfection. on 8 March 1981

The aim of our work was to develop a tool integrated into QuanGIS (QGIS) that can help at 0 CET. The axis :
the user estimate and visualize the possible infectivesaasaund an outbreak based on HYbrid ynits are UTM co-

Figure 2: "Simulated
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HYSPLIT is a sophisticated modelling environment devetbpg the National Oceanic and At- Of Jersey and the Isle |
mospheric Administration Air Resources Laboratory (NOARL). HYSPLIT can calculate sim-  ©f Wight” (Sgrensen |
ple air mass trajectories (pathway of air parcels in the aphere) but it also can be used to etal., 2000) S 1 J L | L |
simulate atmospheric transport and dispersion of airbpatie@tants and hazardous materials (in

the form of three dimensional pollutant plumes). Deposité pollutants and airborne particles . .. vew e siugine vecor e

can also be estimated with HYSPLIT. The model uses a hybmiogeh for the calculation of 1 & 33 & 2 RREL PR 90QALAQRLE P00 % % TS890 R R <
dispersion that can include both Lagrangian and Euleriteregnce system. Itisalsopossibleto » 5 & 5 60 ¢ 4 3% a A0 DB RIS D0 @) o & &

use the model as a Lagrangian Particle Dispersion Model WPhat is entirely based on the tves ®®

- o Q concentration

Lagrangian approach. In each case pollutant or hazardotgsial@oncentration is calculated on % 0.0001

K 0.001

a fixed grid defined by the user. Through the post-procesdittgeaconcentration grid the users & oo

can visualize the results and use the results for decicidama HYSPLIT Is suitable to track ‘@< N
the possible airborne spread of biological agents and seksea

HYSPLIT needs gridded meteorological data (three dimeyaiavind field and other ancillary
data) to calculate trajectories or dispersion. The reswlEnd quality of the meteorological data Agent concentation L
IS crucial for the proper simulation and reliable estimawdthe pollution events. Though NOAA @

ARL provides meteorological data that can be used for thallsitions (the so-called GDAS - &

database), we decided to use a finer resolution, high guiigbase for the simulations. This is

- ol bmng.200408.topobathy
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based on the ERA Interim database of the European Centreddiuvh-Range Weather Forecasts oensiy o 0.0 |*
(ECMWEF). ERA Interim is a meteorological realalysis datsiéhat is calculated using state-of- = 100 |
the-art data assimilation technigues. ERA Interim is thetiooiation of the well known ERA40 Label Treshold

database and contains several improvements as comparétdA0E ERA Interim is available — &=<*  *
from 1989 on a 0.5 x 0.5 degree horizontal resolution and datedl continuously up to present £ ..
day. HYSPLIT uses its own data format (ARL format) for theccddition of the trajectories and s eveis o000
dispersion plumes. Therefore the Era Interim data has tmbegected to ARL format using the — &fees o000
data conversion tools of HYSPLIT. The resulting databasebsaused to initiate simulations for

any given situation. HYSPLIT can also use meteorologicetdast fields to predict the possible et
pathway of hazardous material in the atmosphere (Garnér, 2086; Hess et al., 2008). e

Model run
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AGMAAS

HYSPLIT is disseminated with a built-in Graphical User hidee (GUI) for easier usage. In
spite of the GUI, it is still difficult to use HYSPLIT for nonxperts as the meteorological data
conversion, the initiation of the simulation and the posigessing of the results need special
knowledge that is clearly missing for the majority of dearsmakers or end users.

Figure 3: HYSPLIT run result visualized in the QGIS-AGMAAS environniewvith the same
parameterization as in Fig 2.

Avalilability

The system we present was constructed from four elementSHHLYT, gridded meteorological
dataset, QGIS and AGMAAS (Fig 1). HSYPLIT and gridded metémyical datasets can be
downloaded from the siteht t p: / / ready. ar| . noaa. gov/ HYSPLI T. php. QGIS Is ac-
cessible at the site of projedit(t p: / / ww. qgi s. or g/ ). AGMAAS binary (for Microsoft
Windows and Linux) with source code Is available from theegponding author upon request.

All elements are free!
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Therefore we have developed A GUI for Modelling Airborne Ag&preading (AGMAAS) to

help the non-expert users to set up model parameters for HMS3Rodel run. Using AGMAAS FMD Week 2010
as a QGIS plugin, user can not just set up the model run, butedorm the run and can get back md 28 September - 1 October 2010
the results in the interactive GIS environment. Vienna, Austria
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