
Accepted Manuscript

On the importance of an atmospheric reference model: A case study on gravity wave-
airglow interactions

Yolián Amaro-Rivera, Tai-Yin Huang, Julio Urbina

PII: S1364-6826(16)30452-7

DOI: 10.1016/j.jastp.2017.08.020

Reference: ATP 4667

To appear in: Journal of Atmospheric and Solar-Terrestrial Physics

Received Date: 20 December 2016

Revised Date: 20 July 2017

Accepted Date: 16 August 2017

Please cite this article as: Amaro-Rivera, Yoliá., Huang, T.-Y., Urbina, J., On the importance of an
atmospheric reference model: A case study on gravity wave-airglow interactions, Journal of Atmospheric
and Solar-Terrestrial Physics (2017), doi: 10.1016/j.jastp.2017.08.020.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jastp.2017.08.020


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 1

On the Importance of an Atmospheric Reference Model: A Case Study on Gravity 1 
Wave-Airglow Interactions 2 

 3 
Yolián Amaro-Rivera1, Tai-Yin Huang2, and Julio Urbina1 4 
 5 

1. Department of Electrical Engineering, The Pennsylvania State University, 6 
University Park, Pennsylvania USA 7 

2. Department of Physics, The Pennsylvania State University-Lehigh Valley, Center 8 
Valley, Pennsylvania, USA 9 

 10 
 11 

Abstract   12 

The atmospheric reference model utilized in an airglow numerical study is important 13 

since airglow emissions depend on the number density of the light-emitting species. In 14 

this study, we employ 2-dimensional, nonlinear, time-dependent numerical models, 15 

Multiple Airglow Chemistry Dynamics (MACD) and OH Chemistry Dynamics (OHCD), 16 

that use the MSISE-90, NRLMSISE-00, and Garcia and Solomon (GS) model data as 17 

atmospheric reference models, to investigate gravity wave-induced airglow variations for 18 

the OH(8,3) airglow, O2(0,1) atmospheric band, and O(1S) greenline emissions in the 19 

Mesosphere and Lower Thermosphere (MLT) region.  Our results show that the OHCD-20 

00 produces the largest wave-induced OH(8,3) airglow intensity variation (~34%), 21 

followed by the OHCD-90 (~30%), then by the OHCD (~22%).  For O(1S) greenline, the 22 

MACD produces the largest wave-induced variation (~33%), followed by the MACD-90 23 

(~28%), then by MACD-00 (~26%).  As for O2(0,1) atmospheric band, the MACD 24 

produces the largest wave-induced variation (~31%), followed by the MACD-90 and 25 

MACD-00 (~29%). Our study illustrates the importance and the need for a good 26 

atmospheric reference model that can accurately represent the atmosphere.   27 
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