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Abstract. The “Nuclear Regulatory Authority (NRA) (ARN in Spanish)” and the “National 

Meteorological Office (NMO) (SMN in Spanish)” of Argentine has been working together on the 
improvement of both meteorological forecasting and dispersion prediction.  

In the pre-release phase of a nuclear emergency, it is very important to know the wind direction and 
the forecast of it, to establish the area, around the installation, where the emergency state is declared 
and to foresee the modification of this area. Information is also needed about deterministic effects, to 
begin the evacuation. 

At this time, meteorological forecast of wind direction and speed, and the real time meteorological 
information is available in the nuclear power plant (NPP) and in the Nuclear Emergency Control 
Centre at the ARN headquarter, together with the short-range dose calculation provided by our 
dispersion code, SEDA. 

By means of the SEDA code, we can estimate the optimum place to measure the radioactive 
material concentration in air, needed do to reduce evaluation uncertainties due, among others, to poor 
knowledge of the source term. the SEDA code allows considering atmospheric condition, and the need 
to reduced doses of the measuring team in charge of the measurements. 

For the evaluation in the medium range, we participate in the project IXP, which provides four 
hours and about 50 kilometres forecast. In the long-range movement of air borne radioactivity, the 
World Meteorological Organization (WMO), whose contact point in Argentina is the SMN, can assist 
us. We have developed together, with the SMN, a detailed procedure to request assistance from the 
WMO. 

In this work, we describe the combined tasks that were carried out with the SMN to define the 
procedures and the concepts for their application during a real emergency. The results of an 
application exercise carried out in 2006 are also described. 
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1. Introduction 
 
Nuclear Regulatory Authority (ARN) and the National Meteorological Office (SMN) of Argentina, 
has been working together on the improvement of both subjects meteorological forecasting and 
dispersion prediction.  
This cooperation was born from necessity to improve the response during an emergency situation, to a 
potential or actual release of radioactive material  
The time after the recognition of situation that could lead to a release of radioactive material to the 
environment (pre-release phase) should be used by emergency organization to declare the emergency 
and establish the area of emergency, to tune the actual situation with preplanned countermeasure. In 
this context is necessary to know the actual and forecast wind direction, to determine the general 
emergency zone where we will take preplanned countermeasure, evacuation, sheltering, and iodine pill 
distribution. (Fig.1) 
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Fig.1 Emergency zone 
 

 
 
 

 
2. System and Instrumentation  
 
2.1 Meteorology during pre-release phase 
 
 In this phase is necessary to know de direction and velocity of wind direction, the cloud cover, 
cloud high and the insolation, to determine the stability class, and high of the plume to introduce it in 
radiological consequence codes SEDA 4.78, (Sistema de Evaluación de Dosis en Accidentes). It is 
based on a short range Gaussian plume  model (10 to 20 Km ) of atmospheric dispersion  (1) 
developed by  the Nuclear Regulatory Authority  to determine projected doses for bone marrow dose, 
internal organ dose, due to immersion in the plume, inhalation and deposition for 52 nuclides  to 
evaluate the necessity of extend the replanted protection actions 
 
2.2 Meteorological Instrumentation near NPP and Atomic Centre. 
 
Nuclear Power Plant and Nuclear Atomic Centres has meteorological instrumentation to be used 
during normal operation or emergency situations.  Today we are developing methods to determine 
Pasquill-Gifford stability class by temperature gradient, sigma theta methods measurement of solar 
radiation. 
The meteorological information is transmitted to ARN Meteorological Information Centre in Ezeiza 
Atomic Centre, and it will be use via internet in the ARN Emergency Control Centre 
 
2.3 Meteorological and Dispersion Forecast 
 
2.3.1 Meteorological Forecast 
  
During the pre release phase or in the released phase is necessary to know the forecast of wind 
direction and wind intensity to determine Pasquill-Guifford stability class and the possibility of rain to 
the emergency zone or elsewhere. NWS (SMN in Spanish) is in this case which provides forecasts of 
this variables and weather condition given that it have trained staff and use the support of ETA SMN  
high resolution numerical forecast model (25 km horizontal), which is run two time a day (0 and 12 
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UTC). The ETA SMN model could be used to forecast 120 hs. in advance, at 3 hours intervals, in 38 
pressure level high, and the variables are temperature, specific humidity, horizontal wind, pressure of 
surface, turbulent kinetic energy, water and ice in the cloud.   
 
Fig  2 Atucha NPP Meteogram  
 

 
2.3.2 WMO-IAEA Atmospheric dispersión Asístanse 
 
The WMS designed a response process to nuclear or radiological emergency that is in accordance with 
the suggested procedures by WMO. The WMO coordinate the assistance by Regional Specialized 
Meteorological Centre (RSMC) in Atmospheric dispersion, which give assistance in atmospheric 
dispersion with advanced air dispersion and deposition models. You can access the modelling results 
via internet to a website with an authorized permission give by WMO to authorized centres, which are 
accepted by RSMC. [1] 
 The Meteorological Centre of South America has been assigned to the RSMC of Washington 
(EEUU) and Montréal (Canada) 
 
2.3.3 “International Exchange Project (IXP)” Atmospheric Dispersion assistance 
  
 

IXP web interface allows the user to do plume modelling for basic release scenarios, and the 
predictions are for four hours. 

IXP users can 
1. Quickly enter a simplified description of a radiological atmospheric release 
2. Send the information electronically to NARAC (National Atmospheric Release 

Advisory Center)  for processing  
3. Receive an initial atmospheric dispersion an dose prediction based o NARAC’s 3 –D 

models 
4. Easily generate a standardized consequence report  

The report describes the health effect consequences associate with a hypothetical 
release to the atmosphere from a radiological source. This is an initial NARAC 
product. Prediction should be confirmed and refined using measurements. 
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Products  
• Total Deposition  
• Ground Exposure Dose Rate 
• Total Effective Dose Equivalent 

 
5. Easily download the results as a shape file for use in a geographical information 

system (GIS) 
6. Receive refined dispersion an dose prediction (produced by NARAC operation 

scientists with appropriate authorization  [2] 
 
 

To obtain an IXP account, an individual must be nominated by their country's National 
Competent Authority, and approved by the US DOE NNSA Office of International 
Emergency Management and Cooperation (NA-46).   

 
 
3 Exercises 
 
3.1 Routine Exercise  
 
 During nuclear emergency exercises at nuclear power plant of Argentina, which take place 
once a year, the communication between Emergency Control Centre of ARN (Nuclear Regulatory 
Authority) and SMN (National Meteorological Service) is exercised asking for the running of 
Meteorological Dispersion Model. 
 
 Also during nuclear emergency exercises, the ARN, run their own code for near field 
atmospheric dispersion SEDA and LLNL Hotspot. And used IXP (International Exchange Project 
from NARAC)  
 
 
 
3.2 Real Time Exercises. 
 
 During July 13 of 2006 take place a real time exercise that consist 
 

a) Sending of meteorological data from Nuclear Power Plant Embalse (Embalse, Cordoba 
Province, Argentina), to the ARN Emergency Control Centre 

 
b) The ARN Emergency Control Centre calls on meteorological dispersion advice with 

Request for RSMC Support by Delegated Authority form. 
 
c) The ARN Emergency Control Centre runs near field Code Seda. 

  
d) The SMN send the form and received the information from RSMCs Washington, 

Montréal, Melbourne  
 

e) The SMN send the information to Emergency Control Centre, Maps with a Joint 
Statement which about deposition patterns  

 
The atmospheric dispersion data were available 1 hour after of the exercise beginning. 
This exercise was considered successful, in all their parts. In the future we could receive shape 
files, to integrate this information with our geographical information system (GIS) 
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4. Conclusion 
 
 
 We have implemented the necessary tools for meteorological forecast and atmospheric 
dispersion for near field, mesoescale, and far field with help of IAEA and NNSA. 
 
 We need to develop the interaction between atmospheric dispersion code and measurement. 
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