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NAIRAS Model

Summary & Conclusions

• LaRC’s Nowcast of  Atmospheric 
Ionizing Radiation for Aviation Safety 
(NAIRAS) Model

- Began model formulation and   
development in 2004

- Running in real-time at the     

LaRC/DAAC since April 2011

• Distinguishing Features

- Real-time physics-based, global model

- Real-time inclusion of  SEP radiation

- Real-time solar-magnetospheric effects 
on radiation

• Public Website: 
http://sol.spacenvironment.net/~nair
as/

Uncertainty Assessment

• For the proton and alpha corrections, the flux values were compared to

PAMELA data, and then the correction factor was determined by finding the 

best fit of  the ratio of  NAIRAS to PAMELA flux values.

• . The NAIRAS/PAMELA proton flux ratios were computed for two time 

periods: (1) 2009 Dec 6 – 2010 Jan 1, which represents solar minimum 

conditions, and (2) 2006 Nov 13 – 2006 Dec 4, which represents a solar cycle 

transition between minimum and maximum activity. The 

NAIRAS/PAMELA proton flux correction ratios are assumed to vary 

linearly with respect to solar activity phase between these two fitting 

periods.

• The NAIRAS/PAMELA alpha ratios were computed for one time period 

(2006 July – 2007 Dec).  The alpha flux correction ratio is applied for all 

solar cycle phases until additional measurements are available. 

• NAIRAS uncertainty is assessed by comparing model predictions of  ambient 

dose equivalent rate to ICRU (International Commission on Radiological 

Units and Measurements) reference measurements tabulated as a function of  

geomagnetic cutoff  rigidity for January 1998 (Solar Minimum), January 

2000 (Solar Transition), and January 2002 (Solar Maximum).

• Ambient dose equivalent is an operational proxy for total biological 

detriment from radiation exposure.

• NAIRAS percent differences were computed with respect to the ICRU 

reference data as well. (tables to the left)

• HZETRN2015, proton, and alpha corrections improved the reliability 

and accuracy of  the NAIRAS model for January 1998 (solar minimum), 

January 2000 (solar transition), and January 2002 (solar maximum).

Time Period FL310 FL350 FL390 Overall

Jan 1998 -10.54 % -27.63 % -37.73 % -25.30 %

Jan 2000 -24.09 % -36.42 % -44.41 % -34.97 %

Jan 2002 -32.44 % -43.08 % -50.06 % -41.86 %

Time Period FL310 FL350 FL390 Overall

Jan 1998 1.67 % -18.6 % -30.88 % -15.9 %

Jan 2000 6.2 % -11.63 % -22.90 % -9.44 %

Jan 2002 -4.25 % -19.84 % -30.07 % -18.10 %

Percent Difference Table Before Updates Percent Difference Table After Updates

Model Improvements

Model Improvements:

A) Updating to HZETRN2015

- Pion–initiated  electromagnetic 

(EM) cascade process

B) Correcting GCR primary 

proton and alpha flux based 

on PAMELA satellite 

measurements

Pion-Initiated EM 

Cascade
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