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Figure A1: Wind roses for C-130 aircraft data in the NFRMA collected between 10-17LT and < 1 km a.g.l. from
observations (left), WRF simulations with observational nudging of ADP observations (middle) and WRF
simulations with observational nudging of ADP and FRAPPÉ observations (right). 
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Figure A2: Wind roses for surface sites in the NFRMA for 10-17LT for observations (left), WRF simulations with 
observational nudging of ADP observations (middle) and WRF simulations with observational nudging of ADP and 
FRAPPÉ observations (right).
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Figure B1: Scatter plots of 1-minute averaged C-130 observed and S0 model concentrations over the Denver (left) 
and non-Denver (middle) urban areas and the O&G region (right). Only data are used where the contribution of
mobile emissions to total emissions for the urban regions and the contribution of O&G emissions to total emissions
for the O&G region is larger than 60% following the selection criteria discussed in Section 3. No graphs are shown
for areas and species where the criteria were not met.
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Figure B2: Scatter plots of 1-minute averaged C-130 observed and S1 model concentrations over the Denver (left) 
and non-Denver (middle) urban areas and the O&G region (right). Only data are used where the contribution of
mobile emissions to total emissions for the urban regions and the contribution of O&G emissions to total emissions
for the O&G region is larger than 60% following the selection criteria discussed in Section 3. No graphs are shown
for areas and species where the criteria were not met.
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Figure B3:Tracer ratios of urban tracers versus ethyne over the Denver and non-Denver area and O&G tracers
versus propane. Results for 1-minute averaged C-130 observed and S0 modeled concentrations are shown.
The same data selection is used as for Figure B1. 



���������	���
��
����
�
�������

�����������	�����
����
�
�������

�

�

�

�

� �� �� ��

�������� ���!"

#
�
$
� 
�
�
�
!
"

�%&���'�(�������� ��"

�����
�	����
����
�
������


����������	��
��
����
�
������

��

���

���

���

���

� � �� �� ��

�������� ���!"

)
�
� 
�
�
�
!
"

�%&���'�(�������� ��"

����������	����
��
����
�
�������

�����������
	������
����
�
�����
�

���

���

���

���

���

� �� �� ��

�������� ���!"

#
�
$%
�
�
�
� 
�
�
�
!
"

�&$���'�(�������� ��"

�����������	�������
����
�
�����)�

������������	������
����
�
������

���

���

���

���

� �� �� ��

�������� ���!"

*
�
�
+
�
�
�
� 
�
�
�
!
"

�&$���'�(�������� ��"

���������	
����
���
�
����

����������	�����
���
�
������


�

��

��

��

��

� �� �� 
�

�������� ���!"

#
$%
�
�
�
� 
�
�
�
!
"

�&'���(�)�������� ��"

��������	
����
���
�
�������

�������*��+
	+����
���
�
�������

�

+�

���

�+�

� �� �� 
�

�������� ���!"

�
,
-
� 
�
�
�
!
"

�&'���(�)�������� ��"



���������	
����
�����


�������

������������


�����


�����	

���


��

���

���

��� ��
 ��� ��	

��������  �!"

#
�
$
��
 
 
�
!
"

%��!�&�'&�'����"

��������������

�����


�����	�

���������		����
(
�����
�
����������

���

���

	��

	��

���

��� ��	 ��� ��� ���


��
���������

�
�
�
��
�
�
�
�
�

������������������	�

���������	
��
���
�
����

�������	���	���
���
�
�������

���

���

���

���

��� ��� ��� ��


��������  �!"

#
�
��
 
 
�
!
"

$��!�%�&%�&����"

����������	
����
������
�
������

�����������������	������
�
�����
	

���

���

���

��


���

��� ��� ��� ���

����� �!""�#$

%
&
'(
 
�
 
�!
"
"
�
#
$

) �# *�+* +�!��$

�����������	���
�������
�
�����	�

����������������

������
�
������	

���

���

���

��� ��� ��� ��
 ���

����� �!""�#$

%
&
'(
 
�
 
�!
"
"
�
#
$

,&��) �# *�+* +�!��$

����������	
��	��
����
	
�������

�����������	
��	��
����
	
�������

����

����

����

���	

����

��� ��	 ��� ���

������� !!�"#

$
�
�
%
�
�
�
� 
!
!
�
"
#

&��"�'�('�(� ��#

�����������
��	�
����
	
�������

�������)�����
����
����
	
�������

�����

���	�

�����

�����

��� ��� ��	 ��� ���

������� !!�"#

$
�
�
%
�
�
�
� 
!
!
�
"
#

*+�)&��"�'�('�(� ��#

Figure B4: Tracer ratios of urban tracers versus ethyne over the Denver and non-Denver area and O&G tracers
versus propane. Results for 1-minute averaged C-130 observed and S1 modeled concentrations are shown.
The same data selection is used as for Figure B2.
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Figure B5: Scatter plots of 1-minute averaged C-130 observed and S2 model concentrations over the Denver (left) 
and non-Denver (middle) urban areas and the O&G region (right). Only data are used where the contribution of
mobile emissions to total emissions for the urban regions and the contribution of O&G emissions to total emissions
for the O&G region is larger than 60% following the selection criteria discussed in Section 3. No graphs are shown
for areas and species where the criteria were not met.
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Figure B6: Scatter plots of 1-minute averaged C-130 observed and S05 model concentrations over the Denver (left) 
and non-Denver (middle) urban areas and the O&G region (right). Only data are used where the contribution of
mobile emissions to total emissions for the urban regions and the contribution of O&G emissions to total emissions
for the O&G region is larger than 60% following the selection criteria discussed in Section 3. No graphs are shown
for areas and species where the criteria were not met.
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Figure B7: Tracer ratios of urban tracers versus ethyne over the Denver and non-Denver area and O&G tracers
versus propane. Results for 1-minute averaged C-130 observed and S2 modeled concentrations are shown.
The same data selection is used as for Figure B1. 
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Figure B8: Tracer ratios of urban tracers versus ethyne over the Denver and non-Denver area and O&G tracers 
versus propane. Results for 1-minute averaged C-130 observed and S05 modeled concentrations are shown. 
The same data selection is used as for Figure B2.
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Figure C7: As Figure C6 but for S05 model results.
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Figure C8: As Figure C6 but for S1 model results.
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Figure C9: As Figure C6 but for S2 model results.
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