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D�ZHW�DQQXODU�GHQXGHU�V\VWHP��$WPRV��(QYLURQ�����������
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�� SOD\� FUXFLDO� UROHV� LQ� ELRJHRFKHPLFDO� F\FOHV� LQ� WHUUHVWULDO

HFRV\VWHPV��'\QDPLF�LQWHUDFWLRQV�EHWZHHQ�WKH�JDV�DQG�SDUWLFXODWH�SKDVHV�OHDG
WR� YDU\LQJ� GHSRVLWLRQ� PHFKDQLVPV� RI� WKHVH� QLWURJHQ� VSHFLHV� �)LJ�� ���� 7KLV
UHYHDOV� WKH� LPSRUWDQFH� RI� WKH� SKDVH� GLVWULEXWLRQ� WR� GHWHUPLQH� DWPRVSKHULF
QLWURJHQ� LQSXW� LQWR� HFRV\VWHPV��:H� FRPSDUH� R[LGL]HG� �+12

�
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�
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UHGXFHG��1+
�
�DQG�1+

�
���QLWURJHQ�VSHFLHV�LQ�WKH�JDV�DQG�SDUWLFXODWH�SKDVHV��DV

PHDVXUHG� LQ� )HEUXDU\� DQG�0D\������ DW� WKH� %,7g.�HFRV\VWHP� UHVHDUFK� VLWH
³:DOGVWHLQ´�LQ�WKH�³)LFKWHOJHELUJH´�PRXQWDLQ�UDQJH��*HUPDQ\��)LJ�����
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)RU� VL]H�UHVROYHG� SDUWLFOH� FROOHFWLRQ�� D� ��VWDJH
LPSDFWRU� ZDV� XVHG�� FRYHULQJ� VL]H� UDQJHV� IURP
����� WR� ����P�SDUWLFOH� GLDPHWHU�� $IWHU� VDPSOLQJ�
12

�
�� ZDV� DQDO\]HG� E\� LRQ� FKURPDWRJUDSK\�� DQG

1+
�
��E\�XVLQJ�D�IORZ�LQMHFWLRQ�DQDO\VLV�V\VWHP�

)LJ�� �� GLVSOD\V�PHGLDQ�PL[LQJ� UDWLRV� RI�+12
�
�

12
�
��� 1+

�
� DQG� 1+

�
�� DV� PHDVXUHG� LQ� )HEUXDU\

DQG� 0D\� ������ 7KH� WZR� FROXPQV� UHSUHVHQW
W\SLFDO�FRPSRVLWLRQV�RI�WKH�DWPRVSKHULF�QLWURJHQ
EXGJHW� GXULQJ� ZLQWHUWLPH� DQG� VXPPHUWLPH�
UHVSHFWLYHO\�� :H� ILQG� considerably lower
concentration of total reactive nitrogen
(excluding NOx) during winter (1.5 ppb) as
compared to summer (4.4 ppb).
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QLWURJHQ�VSHFLHV�
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(XURSH�DQG
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1LWULF� DFLG� �+12
�
�� ZDV� GHWHUPLQHG� XVLQJ� D�PRGLILHG

ZHW� DQQXODU� GHQXGHU� V\VWHP� DIWHU� .HXNHQ� HW� DO�
��������$WPRVSKHULF�1+

�
�PL[LQJ�UDWLRV�DUH�PHDVXUHG

FRQWLQRXVO\� DW� RXU� VLWH� HPSOR\LQJ� D� KRUL]RQWDO
FRQWLQRXV�IORZ�ZHW�GHQXGHU��:\HUV�HW�DO���������

7KH�GLIIHUHQFH� LQ� WKH� SKDVH�SDUWLWLRQLQJ�RI� UHGXFHG�DQG�R[LGL]HG�QLWURJHQ�GXULQJ
VXPPHU�DQG�ZLQWHU��UHSUHVHQWLQJ�GLIIHUHQW�PLFURPHWHRURORJLFDO�FRQGLWLRQV�� LV�DOVR
UHIOHFWHG�LQ�WKH�FRUUHODWLRQ�RI�WKH�JDV�SDUWLFOH�UDWLRV�ZLWK�DPELHQW�WHPSHUDWXUH�DQG
KXPLGLW\�FRQGLWLRQV��DV�SUHVHQWHG�LQ�)LJ�����7KH�JDV�SDUWLFOH�UDWLRV�DUH�VKRZQ�RQ�D
PROHFXODU�EDVLV� IRU�UHGXFHG� �FLUFOHV��DQG�R[LGL]HG��WULDQJOHV��QLWURJHQ��7KH\�ERWK
LQFUHDVH� ZLWK� LQFUHDVLQJ� WHPSHUDWXUH� �OHIW� SDQHO��� DQG� GHFUHDVH� ZLWK� LQFUHDVLQJ
UHODWLYH�KXPLGLW\��ULJKW�SDQHO���+HQFH�� WKH�LPSRUWDQFH�RI� WKH�JDV�SKDVH�LQFUHDVHV
ZLWK�LQFUHDVLQJ�WHPSHUDWXUH�DQG�GHFUHDVLQJ�UHODWLYH�KXPLGLW\�

7KH� SDUWLFXODWH� VSHFLHV� GRPLQDWH� WKH� VWXGLHG
DWPRVSKHULF� QLWURJHQ� EXGJHW� ZLWK� DQ� RYHUDOO
IUDFWLRQ�RI�PRUH�WKDQ������LQ�ZLQWHU�DQG�VWLOO�PRUH
WKDQ������LQ�VXPPHU�
&OHDUO\�� R[LGL]HG� QLWURJHQ� VSHFLHV� DUH� OHVV
LPSRUWDQW� WKDQ� UHGXFHG� QLWURJHQ� VSHFLHV� DW� RXU
VLWH��SDUWLFXODUO\�LQ�VXPPHU�

7DNLQJ� LQWR� DFFRXQW� WKH� UXUDO� VHWWLQJ� RI� RXU� VLWH��ZH� H[SHFW� WKDW� DPELHQW
DHURVRO�SDUWLFOHV�DUH�LQ�HTXLOLEULXP�ZLWK�WKH�VXUURXQGLQJ�JDV�SKDVH��)LJ���
VKRZV�D�FRPSDULVRQ�RI�RXU�JDV� SKDVH�PHDVXUHPHQWV� LQ� )HEUXDU\� DQG�WKH
UHVXOWV� RI�D� WKHUPRG\QDPLF� HTXLOLEULXP�PRGHO� �$,0���&OHJJ� HW� DO��� ������
0L[LQJ�UDWLRV�RI�1+
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� �OHIW�SDQHO��ZHUH�XVXDOO\�YHU\� ORZ��KRZHYHU��HOHYDWHG

OHYHOV�FRXOG�EH�REVHUYHG�IURP�)HE����WR�����7KH�+12
�
�SDWWHUQ��ULJKW�SDQHO�

LV�PRUH�YDULDEOH��EXW�VWLOO��WKH�PRGHO�FXUYH�LPLWDWHV�WKH�PHDVXUHPHQWV�YHU\
ZHOO�
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$,0�PRGHO
FDOFXODWLRQV�

� �$W� RXU� VLWH�� UHGXFHG�QLWURJHQ� LV�PRUH� LPSRUWDQW� WKDQ� R[LGL]HG
QLWURJHQ�� LQGLFDWLQJ� D� SUHYDLOLQJ� LQIOXHQFH� RI� DJULFXOWXUDO
HPLVVLRQV�DV�FRPSDUHG�WR�SKRWRFKHPLFDO�R[LGDWLRQ�SURFHVVHV�

� � 3KDVH� SDUWLWLRQLQJ� RI� WKH� VWXGLHG� QLWURJHQ� VSHFLHV� H[KLELWV� D
GHSHQGHQFH� RQ� DPELHQW� WHPSHUDWXUH� DQG� KXPLGLW\� FRQGLWLRQV�
7KH� JDVHRXV� VSHFLHV� DUH� PRUH� LPSRUWDQW� LQ� VXPPHUWLPH� WKDQ
GXULQJ�ZLQWHU�

� $� WKHUPRG\QDPLF� HTXLOLEULXP�PRGHO� LV� DSSOLFDEOH� DQG
VKRZV� JRRG� DJUHHPHQW� ZLWK� RXU� PHDVXUHPHQWV�� 7KH
SDUWLFXODWH�SKDVH� VHHPV� WR� EH� LQ�HTXLOLEULXP�ZLWK� WKH
VXUURXQGLQJ�JDV�SKDVH�

� �7KH�GRPLQDQFH�RI�SDUWLFXODWH�VSHFLHV�HPSKDVL]HV�WKH
QHHG�IRU�UHOLDEOH�PHWKRGV�WR�GHWHUPLQH�SDUWLFXODWH�GU\
GHSRVLWLRQ�
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0HGLDQ�PL[LQJ�UDWLRV
RI�R[LGL]HG�DQG
UHGXFHG�QLWURJHQ�

)LJ�����*DV�3DUWLFOH�PRODU�UDWLR�YV��WHPSHUDWXUH�DQG�UHODWLYH�KXPLGLW\�
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