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1 ARGOS  

ARGOS is an Information System (IS) for 
enhancing Crisis Management for inci-
dents with CBRN releases. The target is 
accidents as well as terrorist initiated 
events related to CBRN industries, trans-
ports of hazardous materials etc. ARGOS 
is a prognostic tool as well as a database 
system for collection and presentation of 
data relevant for emergencies in an easily 
understandable form. ARGOS facilitates 
decision support, improving of situation 
awareness and information sharing 
among the Emergency response organisa-
tions. As a simulation instrument, ARGOS 
is also valuable for training of the re-
sponse organisation. 

The mission of ARGOS is to support the 
emergency organization to make the best 

possible decisions in case of a CBRN inci-
dent. The objectives of ARGOS are: 

¶ Situation awareness. 

¶ Prognosis of how the situation will 
evolve. 

¶ Calculate consequences of an inci-
dent. 

¶ Decision support for countermeas-
ures. 

¶ Information to the public. 

¶ Follow-up and evaluation. 

¶ Dimensioning of emergency prepar-
edness. 

¶ Training and exercises 

 

2 Introduction  

The original intentions with ARGOS were 
to develop an IS for nuclear emergencies 
to support the Nuclear Division of the 
Danish Emergency Management Agency 
(DEMA) in dealing with emergencies re-
lated to accidents in nuclear power plants 
(NPP) and other nuclear installations. The 
very first version of ARGOS was a simple 
UNIX-based system developed by Risø 
National Laboratory for Sustainable Ener-
gy, Technical University of Denmark (Risø 
DTU). The Danish nuclear authorities used 
this version during the Chernobyl accident 
in 1986. In 1992, DEMA decided to change 
platform for ARGOS to Windows NT and 
the cooperation with Prolog Development 
Center (PDC) took form. 

Even today the most elaborated function-
alities of ARGOS relates to the Nuclear 
part, which is the driving force for the 
other elements. 

Figure 1. Chernobyl accident in 1986 

A fundamental feature in ARGOS is the 
ability to run, interpret and visualize re-
sults from atmospheric dispersion mod-
els. This means that given a basic set of 
meteorological data and data about a 
CBRN accident, ARGOS can prognostic a 
time dependent fallout picture of areas 
likely to be contaminated by fallout, in-
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cluding air concentrations of relevant el-
ements and contamination. 

Results are presented on digital maps, 
which may be overlaid with orthophotos 
and 3D building constructions. For some 
scenarios, it is possible to incorporate the 
effect of countermeasures in the calcula-
tions. The results can easily be exported 
to other presentation systems or pub-
lished. 

Another fundamental feature in ARGOS is 
the handling of monitoring data. ARGOS 
incorporates the collection, management 
and presentation of monitoring data from 
mobile units (vehicle and aircraft) and 
online measuring stations. 

The Chemical part of ARGOS includes a 
comprehensive database with chemical 
substances. New models for releases from 
containers have been included. These 
cover releases of aerosols and liquids as 
well as evaporation of spills on the 
ground. A special model for dispersion of 
heavy gasses is also incorporated. 

Figure 2. ARGOS includes models for aerosol 
and liquid releases from containers 

The Radiological part of ARGOS covers 
explosions such as Radiological Dispersal 
Devices (RDD or so-called dirty bombs) 
and primitive nuclear weapons, so-called 
improvised nuclear devices (IND). 

ARGOS is an open platform with models 
attached as loose-coupled modules to the 
system. This construction makes it easy to 
adopt new models for enhancement of 
the system, and helps to keep ARGOS up-
to-date and flexible for using models that 
has a preference in individual countries. 
ARGOS integrates currently with a num-
ber of external models: 

¶ the atmospheric dispersion model 
άRisoe Meso-ǎŎŀƭŜ tǳŦŦ aƻŘŜƭέ 
(RIMPUFF) for calculating local-scale 
dispersion forecasts, 

¶ various long-range atmospheric dis-
persion models running remotely on 
meteorological computing centres, 

¶ ǘƘŜ άCƻƻŘ ŀƴŘ 5ƻǎŜ aƻŘǳƭŜέ όC5a) 
model for estimating doses in rural 
areas,the ά!ƎǊƛŎǳƭǘǳǊŀƭ /ƻǳƴǘŜr-
meaǎǳǊŜ tǊƻƎǊŀƳέ ό!DwL/tύ ǿƘƛŎƘ ƛs 
the successor for FDM, that includes 
calculating the effects of applying 
countermeasures, 

¶ ǘƘŜ ά9ǳǊƻǇŜŀƴ aƻŘŜƭ ŦƻǊ LƴƘŀōƛǘŜŘ 
!ǊŜŀǎέ ό9waLbύ developed under the 
European Commissions Sixth Frame-
work programme, for calculating 
contamination on various surfaces in 
an urban environment, doses to the 
public and the effect of counter-
measures, 

¶ the STRATEGY food-chain counter-
measure model developed under the 
European Commissions Fifth Frame-
work programme, 

¶ a Risø DTU developed model for cal-
culating chemical release source 
terms from containers based on a 
specification of the release geometry 
and temperature, 

¶ the HeavyGas model, a model devel-
oped at Risø DTU for calculation of 
the atmospheric dispersion of heavy 
gasses, 

¶ the Urban Dispersion Model (URD) 
developed by Risø DTU. 

The ARGOS system is making an intensive 
use of GIS to display data on geographical 
maps. Colours can easily express the con-
centration, contamination, time-of-arrival, 
trajectories, doses or inhalation etc., and 
isocurves can display where important 
thresholds are exceeded. The GIS system 
can display maps for the whole world and 
may include bttΩǎ, measuring stations 
etc. Weather conditions like precipitation 
and wind fields can be displayed on maps 
as well. 

Development on ARGOS has been contin-
uously ongoing since 1992 in a close co-
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operation between DEMA, Risø DTU and 
PDC and the other ARGOS users. 

Today ARGOS has become a central part 
of the Emergency management in a num-
ber of countries. 

3 Prognoses of Atmospheric Dispersion  

Atmospheric dispersion in ARGOS is divid-
ed in several parts, a short and mesoscale 
dispersion model LSMC/RIMPUFF, a mod-
el for dispersions in urban environ-

ment(URD), dispersion of heavy gases and 
coupling to long-range models: DERMA 
(Danish), MLDP (Canada), SNAP (Norway) 
and MATCH (Sweden). 

3.1 The Short Range Model RIMPUFF  

RIMPUFF is the primary short/medium 
range model for ARGOS. The Wind Energy 
department of the Risø National Labora-
tory for Sustainable Energy, Technical 
University of Denmark developed this 
model based on Start and Wendells con-
cept from 1974. The range of RIMPUFF is 
up to many hundred km from the source, 
and validation is successful through a 
number of experiments. RIMPUFF was 
originally developed to be valid for short 
distances up to 30 km. Risø DTU has now 
developed a scheme for parameterisation 
of dispersion parameters out to about 300 
km from the source. 

The big advantage of RIMPUFF compared 
to many other similar models is that it 
runs fast on a standard Windows comput-
er - instead of having to run in a super-
computer centre. 

Figure 3. Local scale dispersion: Inhalation 
dose 

RIMPUFF comprises a meteorological pre-
processor, which calculates time and 
height dependent fields of meteorological 
parameters (deposition, stability, wind 

etc.) based on data provided by Weather 
prediction models or by meteorological 
masts. In the newest versions, 3D wind 
fields are calculated, and wet deposition 
may be estimated from weather radar 
information. Different parameterisation 
schemes for dispersion parameters may 
be used. 

 
Figure 4. RIMPUFF uses surface height to cal-

culate the flow. 

Based on the meteorological data 
RIMPUFF calculates gamma doses (inhala-
tion dose, whole body dose etc.), air con-
centrations and ground deposition.  
Standard deposition models are used. 
These models are based on particle size. 
Presently only one particle size are used 
but more will be added.  In addition, 
RIMPUFF creates aggregated input data 
for FDM and AGRICP. 

RIMPUFF requires as input the release 
points and the start time of the releases. 
The source term must be specified con-
cerning both material and release rate, 
and the current meteorological situation 
for the area of interest. There are several 
additional parameters; some that de-
scribe the requested prognosis in more 
detail and various parameters for how the 
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model should run, but most of these ARGOS suggests as default values. 

Figure 5  For modelling a heat lift of a release ARGOS uses the so-called chimney effect. Above is 

shown three simulations of the same release situation but with different chimney effect a) with no 
chimney effect, b) with 1 MW effect and c) 5 MW effect.  

3.1.1 Meteorological Data  

Meteorological data are important to 
ARGOS because they enable the short-
range model to predict how and where a 
plume of hazardous gasses and aerosols 
will spread. The long-range prognoses 
need meteorological data for a much 
larger area and that is the main reason for 
executing these models in meteorological 
offices (Met-Office) that have all the nec-
essary data available. 

ARGOS and RIMPUFF can use meteorolog-
ical data from three different sources: 

3.1.1.1 NWP 

The primary operating mode is NWP 
(Numerical Weather Prediction) in which 
the user at the emergency management 
centre does not have to worry about the 
availability of meteorological data. In this 
mode, a background program automati-
cally downloads (a subset of) numerical 
weather-forecast datasets from the Met-
Office. Such forecasts typically cover up to 
few days ahead, and the data download 
from the Met-Office occurs as soon as the 
data become available. This means that 
the latest meteorological data are always 
present in ARGOS, and the prognosis can 
start even in case of a temporarily inter-
rupted network connection to the Met-
Office. 

If the meteorological data is stored on the 
computer, no network connection is re-
quired at all for starting a prognosis. Even 
based on NWP model data the prognosis 

can run on a laptop in a car without con-
nection to mains or network. 

 

Figure 6. Geographical coverages of the oper-
ational versions of the DMI-HIRLAM numerical 

weather prediction model. 

 

ARGOS currently understands meteoro-
logical datasets in three different formats: 
HIRLAM, BUFR and GRIB. The BUFR and 
GRIB formats are endorsed by the World 
Meteorological Organization (WMO), 

, for meteorologi-

cal observational data and gridded NWP 
model output, respectively. 

NWP models covering different regions of 
the Earth run in operational schedules at 
National Weather Services. Typically, each 
six hours updated model runs are carried 
out. In the vertical, the model ranges from 

http://www.wmo.int/
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the surface up to a height of about 30 km 
above ground. An NWP model forecast is 
initialised by assimilating the vast amount 
of available routine meteorological obser-
vations thereby creating a so-called ana-
lysed model state. Thus, the analysed me-
teorological state is in accordance with 
both the NWP model and the meteorolog-
ical observations. 

As an example the operational DMI (Dan-
ish Meteorological Institute) version of 
the High-Resolution Limited-Area Model 
(HIRLAM) runs on three domains, cf. Fig. 
5. DMI-HIRLAM utilises nesting technique 
implying a horizontal resolution ranging 
from 15 km over the Arctic (model version 
T) and Europe down to 5 km over north-
ern Europe (S) and Greenland (Q). Cur-
rently, an experimental version covering 
Denmark at 1.4 km resolution is studied. 

In addition, DMI has access to the global 
model developed and operated by the 
European Centre for Medium-range 
Weather Forecasts (ECMWF). For a sub-
area of the S version covering Denmark 
and surroundings, data are extracted for 
ARGOS following update of this model 
four times a day. The extracted data are 
readily transferred to DEMA through a 
dedicated telecommunications line. The 
data extraction, as well as the transfer, is 
under surveillance by DMI operators. 

HIRLAM/GRIB NWP files contains fields of 
data in a number of vertical levels above 
ǘƘŜ ƎǊƻǳƴŘ ŀƴŘ ǎǇŜŎƛŦƛŎ άILw[!a ŀǊŜŀǎέ ς 
with dedicated identification numbers ς 
cover different geographical regions in 
suitable resolutions. 

Figure 7. ARGOS showing wind fields and rain. 

The NWP Import Service automatically 
downloads and inserts forecasted numer-
ical weather prediction data into the 
ARGOS weather database. The Service can 
be configured to automatically delete old 
data both from the database and from the 
disk, at certain intervals. Interesting 
weather situations can be flagged for 
permanent storage. 

3.1.1.2 Met-Towers 

ARGOS and RIMPUFF can use data from 
meteorological towers or stations. Typi-
cally, this includes wind-speed, wind-
direction, and temperatures in one or 
more heights. 

 

Figure 8. Display of Met-Towers. 

An ARGOS import service inserts special 
weather measurements from met-towers 
into the ARGOS database. These meas-
urements are received by a dedicated 
email account ς a Windows MAPI Mail 
profile. 




















































