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(YHU\� �� KRXUV� WKH� RSHUDWLRQDO� R]RQH� IRUHFDVWLQJ� V\VWHP� '$&)26� >�@� DXWRPDWLFDOO\

SURGXFHV� ���KRXUV� R]RQH� IRUHFDVWV� DYDLODEOH� RQ� WKH�'0,�SXEOLF� ,QWHUQHW�ZHEVLWH��7KH

SRVW�SURFHVVLQJ� RI� '$&)26� ZLWK� WKH� .DOPDQ� ILOWHU� �'$&)26�.)�� KDV� EHHQ� XVHG

RSHUDWLRQDOO\�VLQFH�-XO\��
VW
�������IRU�'0,¶V�PRQLWRULQJ�VWDWLRQ�LQ�- JHUVERUJ��2Q�-XO\

�
VW
�������WZR�RWKHU�VWDWLRQV��/LOOH�9DOE\��=HDODQG�DQG�.HOGVQRU��/DQJHODQG��KDYH�EHHQ

LQFOXGHG� LQ� WKLV� RSHUDWLRQDO� IRUHFDVWLQJ� V\VWHP� EHFDXVH� WKH� 1DWLRQDO� (QYLURQPHQWDO

5HVHDUFK� ,QVWLWXWH� �1(5,�'08�� GHOLYHUV� UHDO�WLPH� KRXUO\� R]RQH� FRQFHQWUDWLRQ

PHDVXUHPHQWV� RQ� LWV� ZHEVLWH�� 7KHVH� REVHUYDWLRQV� DUH� DXWRPDWLFDOO\� IHWFKHG� RQ� WKH

,QWHUQHW� DQG�PD\� EH� XVHG� E\�'$&)26�.)� LI� WKH\� DUH� DYDLODEOH�ZLWKRXW� LQWHUUXSWLRQ�

8QIRUWXQDWHO\��.HOGVQRU�SUHVHQWHG�VRPH�ODFN�RI�GDWD�DIWHU�6HSWHPEHU������

$�VHPL�DXWRPDWLF�YHULILFDWLRQ�V\VWHP�RI�'$&)26�.)�SURGXFWV� LV�EHLQJ�GHYHORSHG��,Q

WKH� SUHVHQW� UHSRUW�� YHULILFDWLRQ� UHVXOWV� IRU� WKH� RSHUDWLRQDO� .DOPDQ� ILOWHU� IRU� R]RQH

IRUHFDVWV�DW�WKHVH�WKUHH�VWDWLRQV�LV�SUHVHQWHG�IRU�WKH�\HDU�������'HWDLOV�DERXW�WKH�.DOPDQ

ILOWHULQJ�RI�'$&)26�DUH�DYDLODEOH�LQ�>�@�

,Q� RUGHU� WR� WHVW� WKH� TXDOLW\� RI� WKH� IRUHFDVWV� SURGXFHG� E\�'$&)26�.)�� WKH� IROORZLQJ

YHULILFDWLRQ�DQG�YDOLGDWLRQ�UHSRUW�FRPSDUHV�PRGHO�UHVXOWV�ZLWK�REVHUYDWLRQV��L�H��KRXUO\

DYHUDJHG� R]RQH� FRQFHQWUDWLRQ� PHDVXUHPHQWV��� DQG� ZLWK� '$&)26¶� R]RQH� IRUHFDVWV

ZLWKRXW� .DOPDQ� ILOWHU�� DOORZLQJ� WR� YHULI\� WKH� VXLWDELOLW\� RI� WKH� SRVW�SURFHVVLQJ� RI

'$&)26�ZLWK�WKH�.DOPDQ�ILOWHU�� ,Q� WKH�QH[W�VHFWLRQ��REVHUYHG�DQG�IRUHFDVW�PD[LPXP

GDLO\� R]RQH� FRQFHQWUDWLRQV� GXULQJ� WKH� \HDU� ����� DUH� FRPSDUHG� IRU� HDFK� RI� WKH� WKUHH

VWDWLRQV�� ,Q� VHFWLRQ� ��� D� YHULILFDWLRQ� RI� WKH� SHUIRUPDQFHV� RI� WKH� ³FRORXU�IRUHFDVW´

�IRUHFDVW�RI�WKH�FODVV�RI�WKH�GDLO\�PD[LPXP�R]RQH�FRQFHQWUDWLRQ��LV�SUHVHQWHG��,Q�VHFWLRQ

���WKH�IRUHFDVW�VNLOOV�DUH�JLYHQ�IRU�HDFK�VWDWLRQ��6RPH�VWDWLVWLFV�DUH�GHVFULEHG�LQ�VHFWLRQ��

DERXW�DOO�WKH���GDLO\�IRUHFDVWV�SHUIRUPHG�GXULQJ�WKH�\HDU�������)LQDOO\��FRQFOXVLRQV�DUH

GUDZQ�LQ�VHFWLRQ���

���0RQWKO\�SORWV�RI�PD[LPXP�R]RQH�FRQFHQWUDWLRQ

)LJXUH���GLVSOD\V�PRQWKO\�PHDQV�RI���KRXU�PLGGOH�R]RQH�FRQFHQWUDWLRQ�PHDVXUHPHQWV

DW�WKH�WKUHH�VWDWLRQV��7KLV�VKRZV�WKDW�IRU�- JHUVERUJ��WKH�DYHUDJHG�R]RQH�FRQFHQWUDWLRQ

LQFUHDVHG� UHJXODUO\� IURP� -DQXDU\� WR� 0D\�� ZKLFK� ZDV� WKH� PRQWK� ZLWK� WKH� KLJKHVW

DYHUDJHG�R]RQH�DPRXQW��H[FHHGLQJ���SSE���DQG�WKHQ�GHFUHDVHG�VORZO\�GXULQJ�WKH�UHVW�RI

WKH�\HDU� ��RQH�FDQ�DOVR�QRWLFH� WKDW� WKH�DYHUDJHG�R]RQH�FRQFHQWUDWLRQ�GXULQJ� WKH�SHULRG

-XQH�$XJXVW�ZDV�ORZHU�WKDQ�LQ�$SULO��7KLV�PHDQV�WKDW�WKH�VR�FDOOHG�R]RQH�VHDVRQ�VWDUWHG

D�OLWWOH�LQ�DGYDQFH�DQG�WKDW�R]RQH�SROOXWLRQ�LQ�- JHUVERUJ�GXULQJ�VXPPHU�ZDV�UHODWLYHO\

ORZ��+RZHYHU��WKH�R]RQH�FRQFHQWUDWLRQV�REVHUYHG�LQ�.HOGVQRU�GXULQJ�WKH��
UG
�TXDUWHU�RI

WKH�\HDU�� DQG� LQ�/LOOH9DOE\�GXULQJ� WKH��
QG
�KDOI�\HDU��ZHUH�DOZD\V�PXFK�KLJKHU� WKDQ� LQ

- JHUVERUJ�� ,QGHHG�� WKH�KRXUO\�PHDQ�PHDVXUHPHQWV�RI� VXUIDFH�R]RQH� LQ�.HOGVQRU� DQG

/LOOH9DOE\�ZHUH�LQ�DYHUDJH�RYHU�WKH�FRQFHQWUDWLRQ�RI����SSE�GXULQJ�VXPPHU�
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- JHUVERUJ

/LOOH9DOE\

.HOGVQRU

)LJXUH � � 0RQWKO\ PHDQV RI ��KRXU DYHUDJHG VXUIDFH R]RQH FRQFHQWUDWLRQV LQ �����

0RQWKO\� SORWV� RI� WKH� PD[LPXP� R]RQH� FRQFHQWUDWLRQ� REVHUYHG� DQG� SUHGLFWHG� �E\

'$&)26�ZLWK� DQG�ZLWKRXW� WKH�.DOPDQ� ILOWHU�� HDFK� GD\� DW� ��K� �87&�� DUH� VKRZQ� IRU

HDFK� VWDWLRQ� LQ� ILJXUHV� �� WR� ��� 2EVHUYDWLRQ� GDWD� DQG�RU� IRUHFDVW� GDWD� DUH� VRPHWLPHV

PLVVLQJ� GXH� WR� YDULRXV� FRPSXWHUV� SUREOHPV� �� LQ� WKHVH� FDVHV� WKH� GDWD� DUH� VHW� WR� ]HUR�

7KHVH�SORWV� VKRZ� WKDW� WKH� WKUHVKROG�RI����SSE� �����PJ�P��� FRUUHVSRQGLQJ� WR� WKH� KLJK

OHYHO� RI� R]RQH� FRQFHQWUDWLRQ�� ZDV� H[FHHGHG� RQO\� D� IHZ� GD\V� GXULQJ� WKH� �
QG
� DQG� �

UG

TXDUWHUV�RI�WKH�\HDU�

)URP�WKH�SORWV� IRU�$XJXVW�DW� WKH� WKUHH� VWDWLRQV��RQH�FDQ�VHH� WKDW� WKHUH�ZDV�D�FRPPRQ

R]RQH� HSLVRGH�RQ�$XJXVW� �
WK
�� DQG� WKH� KLJKHVW� YDOXH�ZDV�PHDVXUHG� LQ�/LOOH9DOE\�ZLWK

�����SSE�DW���K��87&���ZKLFK�ZDV�DOVR�WKH�KLJKHVW�PHDVXUHPHQW�IRU�WKH�\HDU�������$V

VKRZQ� RQ� ILJXUH� ���ZKLFK� SUHVHQWV� WKH� ���KRXU� IRUHFDVWV� SHUIRUPHG� RQ�$XJXVW� �
WK
� DW

QRRQ� IRU� - JHUVERUJ� DQG� /LOOH9DOE\�� WKLV� SHDN�ZDV�ZHOO� IRUHFDVW� �WLPH� DQG� OHYHO�� E\

'$&)26�.)��ZKLOH�'$&)26�XQGHUHVWLPDWHG�LW��HVSHFLDOO\�LQ�/LOOH9DOE\�
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Daily Maximum [O3] in Jeagersborg
January 1999
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Daily Maximum [O3] in Jeagersborg
March 1999
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Daily Maximum [O3] in Jeagersborg
April 1999
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Daily Maximum [O3] in Jeagersborg
May 1999
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Daily Maximum [O3] in Jeagersborg
June 1999
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)LJXUH �D � 'DLO\ PD[LPXP R]RQH FRQFHQWUDWLRQ IRUHFDVWV SHUIRUPHG HDFK GD\ DW ��K �87&� E\ '$&)26

�LQ EOXH� DQG '$&)26�.) �LQ UHG�� DQG FRPSDUHG WR REVHUYDWLRQV LQ - JHUVERUJ GXULQJ WKH ILUVW KDOI�\HDU

RI �����
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July 1999
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Daily Maximum [O3] in Jeagersborg
August 1999
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Daily Maximum [O3] in Jeagersborg
September 1999
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Daily Maximum [O3] in Jeagersborg
October 1999
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Daily Maximum [O3] in Jeagersborg
November 1999
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Daily Maximum [O3] in Jeagersborg
December 1999
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)LJXUH �E � 'DLO\ PD[LPXP R]RQH FRQFHQWUDWLRQ IRUHFDVWV SHUIRUPHG HDFK GD\ DW ��K �87&� E\ '$&)26

�LQ EOXH� DQG '$&)26�.) �LQ UHG�� DQG FRPSDUHG WR REVHUYDWLRQV LQ - JHUVERUJ GXULQJ WKH �QG KDOI�\HDU

RI �����
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July 1999
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Daily Maximum [O3] in LilleValby
August 1999
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September 1999
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Daily Maximum [O3] in LilleValby
October 1999
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Daily Maximum [O3] in LilleValby
November 1999
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Daily Maximum [O3] in LilleValby
December 1999
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)LJXUH � � 'DLO\ PD[LPXP R]RQH FRQFHQWUDWLRQ IRUHFDVWV SHUIRUPHG HDFK GD\ DW ��K �87&� E\ '$&)26 �LQ

EOXH� DQG '$&)26�.) �LQ UHG�� DQG FRPSDUHG WR REVHUYDWLRQV LQ /LOOH9DOE\ GXULQJ WKH �QG KDOI�\HDU RI
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July 1999
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Daily Maximum [O3] in Keldsnor
August 1999
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Daily Maximum [O3] in Keldsnor
September 1999
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)LJXUH � � 'DLO\ PD[LPXP R]RQH FRQFHQWUDWLRQ IRUHFDVWV SHUIRUPHG HDFK GD\ DW ��K �87&� E\ '$&)26 �LQ

EOXH� DQG '$&)26�.) �LQ UHG�� DQG FRPSDUHG WR REVHUYDWLRQV LQ .HOGVQRU GXULQJ WKH �UG TXDUWHU RI �����
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Forecast date : 1999080512
Jaegersborg (Copenhagen)
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LilleValby (Sjaelland)

Observations
DACFOS
Operational KF

175 yg/m3

)LJXUH � � 2]RQH FRQFHQWUDWLRQ IRUHFDVWV FRPSDUHG ZLWK REVHUYDWLRQV LQ - JHUVERUJ DQG /LOOH9DOE\

EHWZHHQ $XJXVW �WK DW ��K �87&� DQG �WK DW ��K �87&�� ³2SHUDWLRQDO .)´ PHDQV '$&)26�.)�
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���3HUIRUPDQFHV�RI�WKH�FODVV�IRUHFDVWV

)RUHFDVWV� RI� WKH� FODVV� RI� WKH� R]RQH� FRQFHQWUDWLRQ� DUH� JLYHQ� GDLO\� RQ� WKH� ,QWHUQHW� E\� D

FRORXU�LQGLFDWLQJ�WKH�PD[LPXP�R]RQH�FRQFHQWUDWLRQ�H[SHFWHG�IRU�HDFK�RI�WKH�QH[W� WZR

GD\V��7KHVH�FODVVHV�DUH�FDOOHG�/2:��JUHHQ��ZKHQ�WKH�PD[LPXP�R]RQH�FRQFHQWUDWLRQ�LV

EHORZ� ��� SSE�� 0(',80� �RUDQJH�� ZKHQ� LW� LV� EHWZHHQ� ��� SSE� DQG� ��� SSE�� +,*+

�\HOORZ��EHWZHHQ����SSE�DQG����SSE��DQG�9(5<�+,*+��UHG��ZKHQ�LW�LV�RYHU����SSE��,Q

WKH� IROORZLQJ�� SHUIRUPDQFH� UHVXOWV� RI� WKH� FODVV� IRUHFDVWV� IRU� HDFK� VWDWLRQ� DUH� JLYHQ� E\

TXDUWHU�� :H� ZLOO� LQWURGXFH� WKH� WHUPV� ³HIILFDF\´� WR� LQGLFDWH� WKH� SHUFHQWDJH� RI� JRRG

IRUHFDVW�GD\V� LQ�D�FODVV�� DQG� ³HIILFLHQF\´� WR� LQGLFDWH� WKH�SHUFHQWDJH�RI�JRRG� IRUHFDVWV�

UHODWHG�WR�WKH�WRWDO�QXPEHU�RI�IRUHFDVWV�

����- JHUVERUJ

)LJXUH��D�VKRZV�WKH�QXPEHU�RI�GD\V�REVHUYHG�DQG�IRUHFDVW�LQ�HDFK�FODVV�GXULQJ�WKH��
VW

TXDUWHU�RI������IRU�- JHUVERUJ� ��RQO\� WKH� IRUHFDVWV�SHUIRUPHG�DW���K��87&��DUH� WDNHQ

LQWR�DFFRXQW�LQ�WKLV�ILJXUH�

1XPEHU�RI�GD\V�SHU�FODVV
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'$&)26

)LJXUH �D � 1XPEHU RI GD\V GXULQJ WKH �VW TXDUWHU RI ���� LQ HDFK RI WKH IRXU R]RQH FRQFHQWUDWLRQ FODVVHV

IRU PHDVXUHPHQWV LQ - JHUVERUJ DQG ERWK '$&)26 DQG '$&)26�.) IRUHFDVWV DW ��K �87&�� 7KH LWDOLF

QXPEHUV DUH WKH QXPEHUV RI GD\V ZKHUH WKH IRUHFDVW FODVV FRLQFLGHV WR WKH REVHUYHG FODVV�

$PRQJ�WKH����GD\V�REVHUYHG�LQ�WKH�/2:�FODVV�����ZHUH�SUHGLFWHG�E\�'$&)26�.)�IRU

D�WRWDO�QXPEHU�RI����IRUHFDVW�GD\V�LQ�WKLV�FODVV��ZKLFK�\LHOGV�DQ�HIILFDF\�RI�����DQG�DQ

HIILFLHQF\� RI� WKH� IRUHFDVW� RI� ���� ��'$&)26� SUHGLFWHG�ZHOO� DOO� WKH� ��� GD\V� �HIILFDF\

������� EXW� ZLWK� D� KLJKHU� DPRXQW� ����� RI� IRUHFDVW� GD\V� LQ� WKLV� FODVV�� \LHOGLQJ� DQ

HIILFLHQF\�RI�RQO\������,Q�WKH�0(',80�FODVV�� WKHUH�ZHUH�DOVR����GD\V��DPRQJ�ZKLFK

'$&)26�.)�JDYH�RQO\����GD\V� FRUUHFWO\� IRU� ��� IRUHFDVW� GD\V� LQ� WKLV� FODVV� �HIILFDF\�
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&RPSLODWLRQ��RI�����IRUHFDVW�ILOHV����- JHUVERUJ��
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�TXDUWHU�����
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&RPSLODWLRQ�RI������IRUHFDVW�ILOHV���- JHUVERUJ��
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�TXDUWHU�����



























































































6WDWLVWLFV�IRU�WKH�2EVHUYDWLRQV
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VW
�GD\�������3HDN��

QG
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'$&)26�.)���������������������������������������������������������������������������������������

&RPSLODWLRQ�RI�����IRUHFDVW�ILOHV���- JHUVERUJ��
WK
�TXDUWHU�����



























































































6WDWLVWLFV�IRU�WKH�2EVHUYDWLRQV

������������������������������������0HDQ����6W�'HY�������������3HDN!����3HDN�VWGHY�

�������������������������������������������������������������������������������������

0HDQ�(UURUV�DQG�5RRW�0HDQ�6TXDUH�(UURUV�IRU�)RUHFDVWV�DQG�3HDN�)RUHFDVWV�

��������������������������������������7RWDO�$YHUDJH��������������3HDN��
VW
�GD\�������3HDN��

QG
�GD\

�������������������������HUU!����_HUU_!���UPV������FRUU�����HUU!�����UPV��������HUU!�����UPV����KLJK��KLJK�

'$&)26�������������������������������������������������������������������������������������������

'$&)26�.)��������������������������������������������������������������������������������������

7DEOH � � 'HWDLOHG VWDWLVWLFV IRU '$&)26�.)� FRPSDUHG ZLWK '$&)26 IRU - JHUVERUJ� $OO YDOXHV H[FHSW

WKH FRUUHODWLRQ �FRUU� DUH LQ SSE� 6HH WH[W IRU H[SODQDWLRQV DERXW WKLV WDEOH�

�HUU!�GHVLJQDWHV�WKH�PHDQ�HUURU�RU�ELDV���_HUU_!�LV�WKH�PHDQ�DEVROXWH�HUURU�

UPV�LV�WKH�URRW�PHDQ�VTXDUH�HUURU��FRUU�VWDQGV�IRU�FRUUHODWLRQ�
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7KHUH� DUH� DOVR� VWDWLVWLFV�RI� WKH�PD[LPXP�YDOXHV� �3HDN��RI� WKH��
VW
� DQG� WKH� �

QG
� IRUHFDVW

GD\V���HUU!�LV�WKH�ELDV�RI�WKH�IRUHFDVW�RI�WKH�GD\¶V�SHDN�DQG�UPV�LV�WKH�URRW�PHDQ�VTXDUH

RI�WKH�HUURU�RQ�WKH�IRUHFDVW�RI�WKH�GD\¶V�SHDN�

+LJK��DQG�KLJK��DUH�UHVSHFWLYHO\�LQFUHPHQWHG�ZKHQ�WKH��
VW
�GD\¶V�SHDN�RU�WKH��

QG
�GD\¶V

SHDN� LV�KLJKHU� WKDQ� WKH����SSE� WKUHVKROG�� WKH\� LQGLFDWH� WKH� UHODWLYH�SURSRUWLRQ�RI�HDFK

IRUHFDVW�PRGHO�RI�EHLQJ�WKH�FORVHVW�WR�WKH�GDLO\�SHDN�

7DEOH���VKRZV�WKDW�'$&)26�.)�KDV�DOPRVW�DOZD\V�WKH�KLJKHVW�FRUUHODWLRQ�FRHIILFLHQWV

DQG� WKH� ORZHVW� UPV�DQG�PHDQ�HUURU�YDOXHV�FRPSDUHG�ZLWK�'$&)26��)XUWKHUPRUH�� WKH

IRUHFDVWV�RI�'$&)26�.)�ZHUH�JHQHUDOO\�FORVHU�WR�WKH�SHDNV�RYHU�WKH����SSE�WKUHVKROG

WKDQ�'$&)26�

����/LOOH9DOE\

7KH�VDPH�VWDWLVWLFV�DV�GRQH�IRU�- JHUVERUJ�DUH�SHUIRUPHG�IRU�/LOOH9DOE\�GXULQJ�WKH��
QG

KDOI�\HDU�RI�������)LJXUH����SUHVHQWV�WKH�HYROXWLRQ�RI�WKH�FRUUHODWLRQ��DQG�ILJXUH����WKH

HYROXWLRQ� RI� WKH�PHDQ� HUURU� DQG� URRW�PHDQ�VTXDUH�HUURU� DV� D� IXQFWLRQ� RI� WKH� IRUHFDVW

WLPH��UHVSHFWLYHO\�
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,Q� WKH�VDPH�ZD\�DV� IRU� - JHUVERUJ�� WDEOH���SUHVHQWV� VWDWLVWLFDO� UHVXOWV�REWDLQHG� IURP� WKH

FRPSLODWLRQ�RI�DOO�WKH�IRUHFDVWV�SHUIRUPHG�IRU�/LOOH9DOE\�GXULQJ�WKH��
QG
�KDOI�RI������

7KH� UHVXOWV� REWDLQHG� IRU� /LOOH9DOE\� FRQILUP� WKH� EHWWHU� SHUIRUPDQFHV� RI�'$&)26�.)

FRPSDUHG�ZLWK�'$&)26�DQG�WDEOH���VKRZV�WKDW�WKH\�DUH�HYHQ�EHWWHU�WKDQ�WKRVH�REWDLQHG

IRU�- JHUVERUJ�

6XPPDU\�RI�VWDWLVWLFDO�SHUIRUPDQFHV�RI�RSHUDWLRQDO�R]RQH�IRUHFDVWV�

&RPSLODWLRQ�RI�����IRUHFDVW�ILOHV���/LOOH9DOE\��
QG
�KDOI�\HDU�RI�����
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0HDQ�(UURUV�DQG�5RRW�0HDQ�6TXDUH�(UURUV�IRU�)RUHFDVWV�DQG�3HDN�)RUHFDVWV�

��������������������������������������7RWDO�$YHUDJH��������������3HDN��
VW
�GD\�������3HDN��

QG
�GD\

��������������������������HUU!����_HUU_!���UPV����FRUU������HUU!�����UPV��������HUU!����UPV����KLJK���KLJK�

'$&)26�������������������������������������������������������������������������������������������
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7DEOH� � 6DPH DV WDEOH � IRU WKH �QG KDOI�\HDU RI ���� LQ /LOOH9DOE\�

����.HOGVQRU

,Q�WKLV�VXEVHFWLRQ��VWDWLVWLFV�IRU�WKH�IRUHFDVW�UHVXOWV�REWDLQHG�LQ�.HOGVQRU�GXULQJ�WKH��
UG

TXDUWHU�RI� �����DUH�SUHVHQWHG��7KH� HYROXWLRQ� DV� D� IXQFWLRQ�RI� WKH� IRUHFDVW� WLPH�RI� WKH

FRUUHODWLRQ��DV�ZHOO�DV�RI�WKH�PHDQ�HUURU�DQG�WKH�URRW�PHDQ�VTXDUH�HUURU��DUH�VKRZQ�RQ

ILJXUH����DQG�ILJXUH�����UHVSHFWLYHO\�

0 10 20 30 40 50
Time after forecast start (hours)

0

0.2

0.4

0.6

0.8

1

co
rr

el
at

io
n

Correlation cofficients
3rd trimester 1999 in Keldsnor

DACFOS
KF

)LJXUH �� � 6DPH DV ILJ� �� IRU WKH �UG TXDUWHU RI ���� LQ .HOGVQRU�



��

0 10 20 30 40 50
Time after forecast start (hours)

−15

−10

−5

0

5

10

15

20

bi
as

 &
 r

m
s 

(p
pb

)

Biases and RMS
3rd trimester in Keldsnor

DACFOS
KF

)LJXUH �� � 6DPH DV ILJ� �� IRU WKH �UG TXDUWHU RI ���� LQ .HOGVQRU�

7DEOH� �� VXPPDULVHV� WKH� KRXUO\� VWDWLVWLFDO� SHUIRUPDQFHV� RI� ERWK� '$&)26�.)� DQG

'$&)26�IRUHFDVWV�IRU�.HOGVQRU�GXULQJ�WKH�SHULRG�IURP�-XO\��
VW
�WR�6HSWHPEHU���

WK
�

6XPPDU\�RI�VWDWLVWLFDO�SHUIRUPDQFHV�RI�RSHUDWLRQDO�R]RQH�IRUHFDVWV�

&RPSLODWLRQ�RI�����IRUHFDVW�ILOHV���.HOGVQRU��
UG
�TXDUWHU�����
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VW
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7DEOH� � 6DPH DV WDEOH � IRU WKH �UG TXDUWHU RI ���� LQ .HOGVQRU�

$V� IRXQG� IRU� - JHUVERUJ� DQG� /LOOH9DOE\�� WKH� IRUHFDVWV� IRU� .HOGVQRU� SUHVHQW� EHWWHU

VWDWLVWLFDO�SHUIRUPDQFHV�IRU�'$&)26�.)�WKDQ�IRU�'$&)26�

���*HQHUDO�FRQFOXVLRQ

:H�KDYH�VHHQ�WKDW�WKH�TXDOLW\�RI�WKH�RSHUDWLRQDO�.DOPDQ�ILOWHULQJ�RI�'$&)26�IRU�R]RQH

IRUHFDVWV� ZDV� JHQHUDOO\� JRRG�� ,QGHHG�� E\� ORRNLQJ� JOREDOO\� DW� WKH� SHUIRUPDQFHV� RI

'$&)26�.)� GXULQJ� WKH� UHVSHFWLYH� IRUHFDVW� SHULRGV� IRU� HDFK� RI� WKH� WKUHH�PRQLWRULQJ

VWDWLRQV�SUHVHQWHG�KHUH��RQH�FDQ�VHH� WKDW�PRVW�RI� WKH�GDLO\�R]RQH� OHYHOV�ZHUH�FRUUHFWO\

SUHGLFWHG� DQG� WKH� IRUHFDVWV� ZHUH� RIWHQ� EHWWHU� WKDQ� WKRVH� RI� '$&)26� ZLWKRXW� WKH
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.DOPDQ� ILOWHU�� 7KLV� LV� HVSHFLDOO\� ULJKW� IRU� WKH� VWDWLVWLFDO� KRXUO\� SHUIRUPDQFHV� RI� WKH

IRUHFDVWV�� IRU�ZKLFK� WKH� YDULRXV� VWDWLVWLFDO� LQGLFHV� DJUHH� WR� LQGLFDWH� D� JHQHUDOO\� EHWWHU

EHKDYLRXU� IRU� '$&)26�.)�� 7KLV� LV� REVHUYHG� IRU� DOO� WKUHH� VWDWLRQV�� VKRZLQJ� WKDW� QR

VSHFLDO� ORFDO� FRQGLWLRQV� SHUWXUE� WKH� V\VWHP��&RPSDUHG� WR� SUHYLRXV� YHULILFDWLRQ� UHVXOWV

>�@��WKH�SHUIRUPDQFHV�RI�'$&)26�.)�IRU�- JHUVERUJ�ZHUH�EHWWHU�LQ������WKDQ�LQ������

+RZHYHU�� WKHUH� ZHUH� DOVR� VRPH� GD\V� ZKHUH� WKH� PD[LPXP� R]RQH� FRQFHQWUDWLRQ� ZDV

EHWWHU�SUHGLFWHG�E\�'$&)26�DORQH��HVSHFLDOO\�ZKHQ�WKH�REVHUYHG�SHDN�ZDV�D�IHZ�SSE

EHORZ�WKH����SSE�WKUHVKROG��,Q�WKHVH�FDVHV��LI�'$&)26�.)�DQG�'$&)26�IRUHFDVWV�DUH

UHVSHFWLYHO\�DERYH�DQG�EHORZ�WKDW�WKUHVKROG��WKHQ�WKH�IRUHFDVW�SHDN�JLYHQ�E\�'$&)26�

.)�LV�ZURQJ��HYHQ�WKRXJK�LW�PD\�EH�FORVHU�WR�WKH�REVHUYHG�SHDN�WKDQ�'$&)26��DQG�LW

\LHOGV� D� IDOVH� DODUP�� 7KLV� LV� GXH� WR� WKH� VKDUS� GHILQLWLRQ� RI� WKH� FODVVHV�� ZKLFK� DUH

GHOLPLWHG�E\�D�IL[HG�WKUHVKROG��1HYHUWKHOHVV��WKH�GD\V�ZKHUH�WKH�R]RQH�FRQFHQWUDWLRQ�LV

FORVH� WR� WKH� ��� SSE� WKUHVKROG�� HYHQ� ZLWKRXW� UHDFKLQJ� LW�� WKH� R]RQH� SROOXWLRQ� PD\� EH

UHODWLYHO\�KLJK�

7KLV� VLWXDWLRQ�ZRXOG�EH�EHWWHU� GHVFULEHG�E\� WKH�XVH�RI� WKH�$27� �$FFXPXODWHG�2]RQH

H[SRVXUH�DERYH�7KUHVKROG��IRU�D�FHUWDLQ�R]RQH�FRQFHQWUDWLRQ�JLYHQ�LQ�SSE��IRU�H[DPSOH

$27�����ZKLFK� LV�D�VXEVWDQWLDO� WKUHVKROG�IRU�R]RQH�ZLWK� UHVSHFW� WR� LWV� HIIHFW�RQ�FURSV

DQG�IRUHVW���7KLV�WKUHVKROG�WDNHV�DFFRXQW�RI�WKH�GXUDWLRQ�RI�D�FHUWDLQ�FRQFHQWUDWLRQ��DQG

QRW�RQO\�RI�LWV�KRXUO\�RFFXUUHQFH��7KHQ��HYHQ�LI� WKH�KRXUO\�R]RQH�FRQFHQWUDWLRQ�VKRXOG

QRW�\LHOG�D�³FODVV�DODUP´��WR�FRQVLGHU�WKH�$27����PD\�JLYH�WKH�DOHUW�IRU�D�OLNHO\�R]RQH

SROOXWLRQ�HSLVRGH�ZKHQ�WKH�R]RQH�FRQFHQWUDWLRQ�VWD\V�D�UHODWLYHO\�ORQJ�WLPH��IURP�KDOI�D

GD\�XQWLO�VHYHUDO�GD\V��MXVW�EHORZ�WKH�WKUHVKROG�RI����SSE�

,Q� FRQFOXVLRQ�� FRPSDULQJ� WKH� JOREDO� SHUIRUPDQFHV� RI�'$&)26�ZLWK� DQG�ZLWKRXW� WKH

.DOPDQ� ILOWHU�� LW� KDV� EHHQ� VKRZHG� WKDW� WKH� SUHVHQW� SRVW�SURFHVVLQJ� RI� '$&)26

LPSURYHV�WKH�R]RQH�IRUHFDVWV�

$FNQRZOHGJHPHQW

,�ZLVK�WR�WKDQN�/HLI�/DXUVHQ�DQG�$OODQ�*URVV�IRU�WKHLU�FULWLFDO�UHDGLQJ�RI�WKH�PDQXVFULSW�

5HIHUHQFHV

>�@� -HQVHQ�0�+���5DVPXVVHQ�$��� 6YHQVPDUN�+��� 6¡UHQVHQ� -�+��� � 'DQLVK�$WPRVSKHULF

&KHPLVWU\� )2UHFDVWLQJ� 6\VWHP� �'$&)26��� 9DOLGDWLRQ� RI� 6HPL�RSHUDWLRQDO� 2]RQH

)RUHFDVWV�IRU�- JHUVERUJ��6XPPHU¶�����'0,�7HFKQLFDO�5HSRUW������

>�@� &KHQHYH]� -��� .DOPDQ� ILOWHULQJ� RI� '$&)26� IRU� 2]RQH� )RUHFDVW�� '0,� 7HFKQLFDO

UHSRUW�������

>�@�&KHQHYH]� -���.DOPDQ� ILOWHULQJ� RI�'$&)26��)LUVW�9HULILFDWLRQ� UHSRUW�� 3HULRG� -XO\�

'HFHPEHU�������'0,�7HFKQLFDO�UHSRUW�������


