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*OHQQ�7��*UHHG
��6HDQ�0LOWRQ��,DQ�&XOYHUZHOO��'DYLG�&DPHURQ�DQG�'LQJPLQ�/L
0HW�2IILFH��%UDFNQHOO��8QLWHG�.LQJGRP
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7KH� 0HW� 2IILFH� XVHV� D� VLQJOH� PRGHO� FRGH� IRU� LWV
RSHUDWLRQDO�1:3�DQG�FOLPDWH�PRGHOOLQJ�� WKH�8QLILHG
0RGHO� �80��� �&XOOHQ�� ������� � 6HYHUDO� FRQILJXUDWLRQV
DUH�UXQ�URXWLQHO\��JOREDO�PRGHO�DW�YDULRXV�UHVROXWLRQV
DQG�OLPLWHG�DUHD�PRGHOV�IRU�GLIIHUHQW�UHJLRQV��$�PDMRU
FKDQJH� WR� WKH� 0HW� 2IILFH� PRGHOV� KDV� EHHQ
XQGHUJRLQJ� WULDOV� VLQFH� ����� DQG� LV� GXH� IRU
LPSOHPHQWDWLRQ�GXULQJ�WKH�ILUVW�KDOI�RI������

���7+(�1(:�02'(/�&21),*85$7,21

����1HZ�'\QDPLFDO�FRUH

7KH�FXUUHQW�G\QDPLFV�VFKHPH��D�VSOLW�H[SOLFLW�VFKHPH
FRQVLVWLQJ� RI� D� IRUZDUG�EDFNZDUG� VFKHPH� IRU� WKH
DGMXVWPHQW�VWHSV�DQG�D�+HXQ�VFKHPH�IRU�DGYHFWLRQ��LV
QRZ� QHDULQJ� WKH� HQG� RI� LW©V� OLIH� VSDQ�� $� QHZ
G\QDPLFDO�FRUH�KDV�EHHQ�GHYHORSHG��ZLWK� WKH�DLP�RI
LPSURYLQJ� ERWK� WKH� DFFXUDF\� DQG� VWDELOLW\� RI� WKH
QXPHULFV��&XOOHQ�HW�DO���������

7KH�PDLQ�IHDWXUHV�RI�WKH�VFKHPH�DUH�

• 7ZR� WLPH� OHYHO� VHPL�LPSOLFLW� 6HPL�/DJUDQJLDQ
VFKHPH

• 1RQ�K\GURVWDWLF�PRGHO�ZLWK�KHLJKW�DV�WKH�YHUWLFDO
FR�RUGLQDWH�

• &KDUQH\�3KLOLSV� JULG� VWDJJHULQJ� LQ� WKH� YHUWLFDO�
L�H��SRWHQWLDO�WHPSHUDWXUH�LV�RQ�WKH�VDPH�OHYHOV�DV
WKH� YHUWLFDO� YHORFLW\� LQFOXGLQJ� WRS� DQG� ERWWRP
ERXQGDULHV�ZKHUH�YHUWLFDO�YHORFLW\�LV�]HUR�

• &� JULG� VWDJJHULQJ� LQ� WKH� KRUL]RQWDO�� L�H�� X�
FRPSRQHQW� LV� HDVW�ZHVW� VWDJJHUHG� IURP
WHPSHUDWXUHV� DQG� Y�FRPSRQHQW� � QRUWK�VRXWK
VWDJJHUHG�

����3DUDPHWUL]DWLRQV

:KHUHDV� PRVW� 80� FRQILJXUDWLRQV� XVH� WKH� VDPH
G\QDPLFV�� WKHUH� DUH� FXUUHQWO\� D� QXPEHU� RI� GLIIHUHQW
SK\VLFDO� SDUDPHWUL]DWLRQ� YHUVLRQV� DYDLODEOH�� ,W� ZDV
GHFLGHG�WKDW�WKH�QHZ�PRGHO�ZRXOG�XVH�WKH�PRVW�XS�
WR�GDWH�SK\VLFV�

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

• FRUUHVSRQGLQJ� DXWKRU� DGGUHVV�� *OHQQ� 7�� *UHHG�
0HW�2IILFH��/RQGRQ�5RDG��%UDFNQHOO��%HUNV��5*��
�6=��8QLWHG�.LQJGRP�

��������H�PDLO��glenn.greed@metoffice.com

7KHUHIRUH� WKH� PRGHO� LV� XVLQJ� WKH� SK\VLFV� EHLQJ
GHYHORSHG�IRU�WKH�ODWHVW�80�FOLPDWH�PRGHO�

7KLV�FRQVLVWV�RI�

• (GZDUG�6OLQJR� UDGLDWLRQ� VFKHPH� ZLWK� QRQ�
VSKHULFDO�LFH���(GZDUGV�DQG�6OLQJR���������


• /DUJH� VFDOH� SUHFLSLWDWLRQ� ZLWK� SURJQRVWLF� LFH
PLFURSK\VLFV��


• 9HUWLFDO�JUDGLHQW�DUHD�ODUJH�VFDOH�FORXG�VFKHPH�

• &RQYHFWLRQ� ZLWK� &$3(� FORVXUH�� PRPHQWXP
WUDQVSRUWV�DQG�FRQYHFWLYH�DQYLOV�

• %RXQGDU\�OD\HU� VFKHPH� ZKLFK� LV� QRQ�ORFDO� LQ
XQVWDEOH� UHJLPHV� � DQG� LQFOXGHV� %/� HQWUDLQPHQW
�/RFN�HW�DO���������


• *UDYLW\�ZDYH� GUDJ� VFKHPH� ZKLFK� LQFOXGHV� IORZ
EORFNLQJ�

• */2%(�RURJUDSK\�GDWDVHW�

• 026(6� �0HW� 2IILFH� 6XUIDFH� ([FKDQJH� 6FKHPH�
VXUIDFH�K\GURORJ\�DQG�VRLO�PRGHO�VFKHPH��&R[�HW
DO����������


7KRVH� PDUNHG� ZLWK� DQ� DVWHULVN� �
�� DUH� DOUHDG\
RSHUDWLRQDO�LQ�WKH�0HVRVFDOH�PRGHO�

����3K\VLFV�&RXSOLQJ

,Q� WKH� FXUUHQW� 80�� WKH� SK\VLFV� SDUDPHWUL]DWLRQV
RSHUDWH� VHTXHQWLDOO\�� ZLWK� WKH� XSGDWHG� YDOXHV� IURP
RQH� URXWLQH� SDVVLQJ� WR� WKH� QH[W�� 7KH� LQSXW� ILHOGV� WR
WKH� SDUDPHWUL]DWLRQV� DUH� WKXV� QRW� ZHOO� EDODQFHG�� ,Q
WKH� QHZ�PRGHO�� WKLV� EDODQFH� LVVXH� LV� DGGUHVVHG� DQG
WKH� SK\VLFV� VFKHPHV� DUH� SHUIRUPHG� LQ� D� SDUDOOHO
PDQQHU�� 7KH� LQFUHPHQWV� IURP� WKH� FORXG� VFKHPH�
ODUJH�VFDOH� SUHFLSLWDWLRQ�� UDGLDWLRQ� DQG� JUDYLW\�ZDYH
GUDJ�DUH�FDOFXODWHG�DW�WLPH�OHYHO�Q�DQG�LQWHUSRODWHG�WR
GHSDUWXUH� SRLQWV�� )RU� WKH� ERXQGDU\� OD\HU� DQG
FRQYHFWLRQ�� WKH� FDOFXODWLRQV� DUH� PDGH� DW� WKH� DUULYDO
SRLQWV� IURP� WKH� HVWLPDWHV� WR� WLPH�OHYHO� Q��� EXW� WKH
H[FKDQJH� FRHIILFLHQWV� LQ� WKH� ERXQGDU\� OD\HU� VFKHPH
DUH�FDOFXODWHG�XVLQJ��EDODQFHG��WLPH�OHYHO�Q�ILHOGV�

���3$5$//(/�75,$/

7KH�QHZ�G\QDPLFDO�FRUH�VFKHPH�LV�WKH�PRVW
VLJQLILFDQW�FKDQJH�WR�WKH�0HW�2IILFH�QXPHULFDO�PRGHO
IRU�PDQ\�\HDUV��VR�LW�KDV�EHHQ�SXW�WKURXJK�ULJRURXV
SUH�RSHUDWLRQDO�WULDOV�DQG�FDVH�VWXG\�WHVWV��7KH
FRQILJXUDWLRQ�KDV�EHHQ�UXQ�LQ�SDUDOOHO�ZLWK�WKH
RSHUDWLRQDO��23��JOREDO�PRGHO�VLQFH�$XJXVW������
7KLV�HQDEOHG�ZHDNQHVVHV�RI�WKH�QHZ�PRGHO�WR�EH



DVVHVVHG�DQG�VXLWDEOH�FKDQJHV�WR�EH�PDGH�WR�HQKDQFH
SHUIRUPDQFH��'XULQJ�'HFHPEHU�DQG�-DQXDU\�WKH�FRGH
ZDV�IUR]HQ�DQG�D�IXUWKHU�WKUHH�WULDOV�ZHUH�UXQ
DORQJVLGH�WKH�SDUDOOHO�WULDO��FRYHULQJ�0DU�$SU������
-XQ�-XO������DQG�6HS�2FW�������HDFK�DSSUR[LPDWHO\
���GD\V�ORQJ��,Q�WRWDO�DOO�IRXU�WULDOV�DPRXQWLQJ�WR�D
IRUHFDVW�VDPSOH�RI����GD\V�

���5(68/76

����2EMHFWLYH�9HULILFDWLRQ�RI�7ULDOV

,Q� JHQHUDO� WKH� 1RUWKHUQ� +HPLVSKHUH� 506� HUURUV� DUH
UHGXFHG�E\�XS� WR����DJDLQVW�ERWK�REVHUYDWLRQV�DQG
DQDO\VHV�� 7KH� 1RUWKHUQ� +HPLVSKHUH� 7���� ���K3D
ZLQGV�DUH�DOVR�PDUJLQDOO\�EHWWHU�WKDQ�23��a������� LQ
DOO� VHDVRQV� H[FHSW� 6HS�2FW�� ZKHQ� YHULILHG� DJDLQVW
REVHUYDWLRQV�� :KLOH� YHULILFDWLRQ� DJDLQVW� DQDO\VHV
VKRZV� ODUJHU� LPSURYHPHQWV� RI� XS� WR� ���� 7URSLFDO
���K3D� ZLQGV� DUH� DOVR� LPSURYHG� IRU� YHULILFDWLRQ
DJDLQVW�DQDO\VHV�

2Q� WKH� QHJDWLYH� VLGH� 7URSLFDO� ���K3D� ZLQGV� DUH
FXUUHQWO\� ZRUVH� ����� ZKHQ� YHULILHG� DJDLQVW
REVHUYDWLRQV�� 6HFRQGO\�� 6RXWKHUQ� +HPLVSKHUH
YHULILFDWLRQ�DJDLQVW�DQDO\VHV� VKRZV�D�GHWHULRUDWLRQ� LQ
506�HUURU��!�����GXULQJ�'HF�-DQ�DQG�0DU�$SU��,QLWLDO
GLDJQRVWLFV�VXJJHVW�D�SUREOHP�ZLWK�WKH�QHZ�PRGHO©V
DQDO\VHV�UDWKHU�WKDQ�WKH�IRUHFDVWV�

����6\QRSWLF�&DVH�6WXGLHV

$Q�DUHD�RI� LQFUHDVLQJ� IRFXV� IRU�1:3� IRUHFDVW�PRGHOV
LV�WKHLU�DELOLW\�WR�IRUHFDVW�H[WUHPH�HYHQWV�VXFFHVVIXOO\�
$� VXLWDEOH� WHVW� FDVH� VWXG\� LV� WKH� )UHQFK� VWRUP� RI
����������� �)LJXUH� ���� 7KH� QHZ� PRGHO� IRUHFDVW
F\FORQH�DW�7����LV�VLJQLILFDQWO\���K3D��GHHSHU�WKDQ�23
DQG�KDV�D�VWUXFWXUH�PRUH�VLPLODU�WR�DQDO\VLV�

)URP� 6HSWHPEHU� ����� RQZDUGV� DOO� WURSLFDO� F\FORQH
IRUHFDVWV�SURGXFHG�E\�WKH�SDUDOOHO�WULDO�ZHUH�VWXGLHG�
$� KRPRJHQHRXV� VHW� RI� IRUHFDVWV� IURP� ERWK
FRQILJXUDWLRQV� KDV� EHHQ� YHULILHG� IRU� WKH� SHULRG
6HSWHPEHU� ����� WR� -DQXDU\� ������ ,W� VKRXOG� EH
UHLWHUDWHG�WKDW�WKH�QHZ�PRGHO�FRQILJXUDWLRQ�ZDV�VWLOO
XQGHU�GHYHORSPHQW�GXULQJ�WKH�FRXUVH�RI�WKLV�SHULRG�
(YHQ� VR�� WURSLFDO� F\FORQHV� DUH� FRQVLVWHQWO\� LPSURYHG
ZLWK� WKH� QHZ� PRGHO�� 9HULILFDWLRQ� �)LJXUH� ��� VKRZV
WKDW� WKH� LQWHQVLW\� RI� F\FORQHV� LV� EHWWHU� PDLQWDLQHG
RYHU� WKH� IRUHFDVW� SHULRG�� FRPSDUHG� WR� 23�� 7KHUH� LV
DOVR� RQ� DYHUDJH� D� ��� LPSURYHPHQW� LQ� VNLOO� RI
SUHGLFWLQJ� WKH� WUDFN� RI� WKH� WURSLFDO� F\FORQHV�� 7KHVH
LPSURYHPHQWV�PD\� EH� DWWULEXWHG� WR� WKH� DFFXUDF\� RI
WKH�QHZ�PRGHO�DQG�WKH�DELOLW\�WR�UXQ�WKH�PRGHO�ZLWK
OHVV�QXPHULFDO�GLIIXVLRQ�

)LJXUH� ��� 7KH� )UHQFK� 6WRUP� RI� ��87&� �����������
7RS� OHIW�DQG� ULJKW� DUH� WKH� DQDO\VHV� IURP�23�DQG�1'
UHVSHFWLYHO\�� %RWWRP� OHIW� DQG� ULJKW� DUH� WKH
FRUUHVSRQGLQJ�7����IRUHFDVWV�
�

)LJXUH����7URSLFDO�&\FORQH�YHULILFDWLRQ�IRU�6HS������WR
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����6\VWHPDWLF�0RGHO�(UURUV

7KH�QHZ�PRGHO� LV�JHQHUDOO\�ZDUPHU� WKURXJKRXW� WKH
WURSRVSKHUH� DQG� VWUDWRVSKHUH�� 7KLV� KDV� D� EHQHILFLDO
DFW� RQ� VWUDWRVSKHULF� WHPSHUDWXUHV�� ZKLFK� ZHUH� WRR
FROG�LQ�23��EXW�WHQGV�WR�LQFUHDVH�WKH�ZDUP�ELDV�LQ�WKH
WURSLFDO�PLG�WURSRVSKHUH��7KH�����PHWUH�WHPSHUDWXUH
ELDV� DQG� 506� HUURUV� DUH� VLJQLILFDQWO\� LPSURYHG�ZLWK
WKH�QHZ�PRGHO�

)LJXUH� ��� 1RLVH� LQ� WKH� 23� �7RS�� 306/� ILHOG�� LV� QRW
DSSDUHQW�LQ�WKH�1'��ERWWRP��ILHOG���7�����IRUHFDVW�

2QH�RI� WKH� H[SHFWHG�EHQHILWV�RI� WKH�1HZ�'\QDPLFDO
FRUH� �1'�� VHPL�LPSOLFLW�� VHPL�ODJUDQJLDQ� IRUPXODWLRQ
LV� LPSURYHG� VWDELOLW\�� $� QXPEHU� RI� FDVHV� KDYH� EHHQ
VHHQ�LQ�WKH�SDUDOOHO�WULDO�ZKHUH�WKH�FXUUHQW�RSHUDWLRQDO
�23��PRGHO�SURGXFHV�QRLVH�EXW� WKHUH� LV�QR�HYLGHQFH
RI�QRLVH�LQ�QHZ�PRGHO���)RU�H[DPSOH��GXULQJ�2FWREHU
�����QRLVH�ZDV�VHHQ�LQ�WKH�23�306/�ILHOG��)LJXUH����
ZKLFK�LV�QRW�LQ�WKH�FRUUHVSRQGLQJ�1'�IRUHFDVW�

���&21&/86,216

7KH� QHZ� PRGHO� KDG� WR� PHHW� D� QXPEHU� RI� VWULFW
FULWHULD� EHIRUH� JHWWLQJ� WKH� UHFRPPHQGDWLRQ� IRU
RSHUDWLRQDO�XVH�

)RU�H[DPSOH

• 2YHUDOO�WKH�VNLOO�DW�OHDVW�PDWFKHV�23�

• :$)&�SURGXFWV�GR�QRW�GHWHULRUDWH�

• ([WUHPH�ZHDWKHU�HYHQW�SHUIRUPDQFH

• .QRZQ� V\VWHPDWLF� HUURUV� LQ� 23� VKRXOG� QRW� EH
PDGH�ZRUVH�E\�XVLQJ�WKH�QHZ�PRGHO�

7KHVH� FULWHULD� KDYH� ODUJHO\� EHHQ� PHW�� 7KH� RQO\
RXWVWDQGLQJ� LVVXH� EHLQJ� WKH� 6RXWKHUQ� +HPLVSKHUH
506�VFRUHV�SHUIRUPDQFH��LQYHVWLJDWLRQV�FRQWLQXH�

7KH�QHZ�PRGHO�LV�H[SHFWHG�WR�JR�RSHUDWLRQDO�RQ�-XQH
��

� �

� ������ $� PDMRU� EHQHILW� RI� WKH� QHZ� PRGHO�� IRU
IXWXUH�GHYHORSPHQWV��LV�WKDW�LW�LV�QRQ�K\GURVWDWLF��7KLV
\LHOGV�WKH�DELOLW\� WR�UXQ�WKH�FRGH�DW�KLJK�UHVROXWLRQV�
,QLWLDO��NP�DQG��NP�WHVWV�DUH�SURPLVLQJ�

���5()(5(1&(6

&R[�� 3�0��� %HWWV�� 5�$��� %XQWRQ�� &�%��� (VVHU\�� 5�/�+��
5RZQWUHH�� 3�5�� DQG� 6PLWK�� -��� ������ 7KH� LPSDFW� RI
QHZ� ODQG� VXUIDFH�SK\VLFV�RQ� WKH�*&0� VLPXODWLRQ�RI
FOLPDWH�DQG�FOLPDWH�VHQVLWLYLW\��&OLPDWH�'\QDPLFV�����
��������

&XOOHQ�� 0�-�3��� ������ 7KH� XQLILHG� IRUHFDVW�FOLPDWH
PRGHO��0HW��0DJ�������������

&XOOHQ��0�-�3���'DYLHV��7���0DZVRQ��0�+��� -DPHV�� -�$��
&RXOWHU��6�&��DQG�0DOFROP��$���������$Q�RYHUYLHZ�RI
QXPHULFDO�PHWKRGV�IRU�WKH�QH[W�JHQHUDWLRQ�8�.��1:3
DQG�FOLPDWH�PRGHO��1XPHULFDO�0HWKRGV�LQ�$WPRVSKHULF
DQG� 2FHDQ� 0RGHOOLQJ�� 7KH� $QGUH� -�� 5REHUW� 0HPRULDO
9ROXPH�� (GLWHG� E\� &KDUOHV� $�� /LQ�� 5HQH� /DSULVH� DQG
+DUROG� 5LWFKLH�� 3DJHV� ��������� &DQDGLDQ
0HWHRURORJLFDO� DQG� 2FHDQRJUDSKLF� 6RFLHW\� �� 15&
5HVHDUFK�3UHVV

(GZDUGV�� -�0�� 	� 6OLQJR�� $��� ������ 6WXGLHV� ZLWK� D
IOH[LEOH� QHZ� UDGLDWLRQ� FRGH�� 3DUW� ,�� &KRRVLQJ� D
FRQILJXUDWLRQ� IRU� D� ODUJH�VFDOH� PRGHO��4XDUW�� -�� 5R\�
0HW��6RF����������������

+HPLQJ�� -�7��� ������ 9HULILFDWLRQ� RI� 7URSLFDO� &\FORQH
)RUHFDVW�7UDFNV�DW�WKH�8.�0HW��2IILFH��1ZS�*D]HWWH����
1R���������0HW�2IILFH��%UDFNQHOO��%HUNV��8.�

/RFN��$�3���%URZQ��$�5���%XVK��0�5���0DUWLQ��*�0��DQG
6PLWK�� 5�1�%��� ������ $� QHZ� ERXQGDU\� OD\HU� PL[LQJ
VFKHPH��3DUW�,��6FKHPH�GHVFULSWLRQ�DQG�VLQJOH�FROXPQ
WHVWV��0RQ�:HD��5HY������������������


