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Purpose of this document

7KLV�GRFXPHQW�SUHVHQWV�WKH�H[SHULPHQWDO�GHVLJQ�IRU�WKH�1$6$�7URSLFDO�5DLQIDOO
0HDVXULQJ�0LVVLRQ��7500��ILHOG�FDPSDLJQ�FHQWHUHG�RQ�WKH�SHUPDQHQW�7500�*URXQG
9DOLGDWLRQ��*9��VLWH�RQ�.ZDMDOHLQ�,VODQG�LQ�WKH�5HSXEOLF�RI�WKH�0DUVKDOO�,VODQGV���7KH
.ZDMDOHLQ�([SHULPHQW��.:$-(;��LV�XQLTXH�DPRQJ�WKH�SODQQHG�7500�ILHOG�FDPSDLJQV�LQ
WKDW�LW�LV�WKH�RQO\�RQH�WR�EH�FRQGXFWHG�RYHU�WKH�WURSLFDO�RSHQ�RFHDQ���:KLOH�WKHUH�DUH
VLPLODULWLHV�LQ�WKH�VFLHQWLILF�LVVXHV�RYHU�ODQG�DQG�RFHDQ��WKHUH�DUH�DOVR�GLIIHUHQFHV�LQ�WKH�LVVXHV
DQG�WKHLU�SULRULWLHV�RYHU�WKH�RFHDQ���7KH�H[SHULPHQWDO�SODQ�SUHVHQWHG�LQ�WKLV�GRFXPHQW�IRUPV
WKH�VHFRQG�SDUW�RI�WKH�.:$-(;�SURJUDP�VFLHQWLILF�GRFXPHQWDWLRQ�DQG�GHWDLOV�KRZ�WKH
H[SHULPHQW�ZLOO�EH�FDUULHG�RXW���7KH�ZKDW�DQG�ZK\�RI�.:$-(;�DUH�SUHVHQWHG�VHSDUDWHO\�LQ
.:$-(;��6FLHQWLILF�2YHUYLHZ�DQG�2EMHFWLYHV�GDWHG����)HEUXDU\��������7KH�8�6��$UP\�.ZDMDOHLQ
$WROO��86$.$��.ZDMDOHLQ�0LVVLOH�5DQJH��.05��VXSSRUW�UHTXLUHPHQWV�DUH�GHWDLOHG�LQ�WKH
8QLYHUVDO�'RFXPHQWDWLRQ�6\VWHP��8'6��UHTXLUHPHQWV�GRFXPHQWV�SUHSDUHG�E\�&DUO
6ZHHWODQG��3URIHVVLRQDO�8QLYHUVDO�'RFXPHQWDWLRQ�6HUYLFHV��WKH�EDVLF�3URJUDP
,QWURGXFWLRQ�3URJUDP�5HTXLUHPHQWV�'RFXPHQW���0D\��������5HYLVLRQ������$XJXVW��������5HYLVLRQ
�����6HSWHPEHU��������DQG�WKH�2SHUDWLRQV�5HTXLUHPHQWV�'RFXPHQW����$SULO�������

Chapter 1: Operations Overview

.:$-(;�ZLOO�WDNH�SODFH����-XO\����6HSWHPEHU�������([SHULPHQW�LQVWUXPHQWV�DQG
RSHUDWLRQV�ZLOO�EH�IRFXVHG�RQ�VL[�LVODQGV�DQG�RQH�VKLS��)LJ������DQG�ZLOO�LQYROYH�WKUHH�DLUFUDIW�
$SSHQGLFHV�����OLVW�WKH�LQVWUXPHQWV�RQ�WKH�12$$�6KLS�5RQDOG�+��%URZQ��WKH�1$6$�'&���
WKH�8QLYHUVLW\�RI�1RUWK�'DNRWD�&LWDWLRQ��WKH�8QLYHUVLW\�RI�:DVKLQJWRQ�&RQYDLU������DQG�RQ
HDFK�LVODQG�

1.1 Monitoring

3HULRGV�RI�LQWHQVLYH�REVHUYDWLRQV�DUH�EHVW�LQWHUSUHWHG�LQ�WKH�FRQWH[W�RI�ORQJHU�WHUP
EDVHOLQH�REVHUYDWLRQV��,Q�WKLV�ZD\��WKH�QDWXUH�RI�FKDQJHV�WR�WKH�HQYLURQPHQW�DQG
SUHFLSLWDWLRQ�VWUXFWXUH�VDPSOHG�GXULQJ�LQWHQVLYH�REVHUYDWLRQ�SHULRGV�FDQ�EH�SODFHG�LQWR
SHUVSHFWLYH�DV�SHUWXUEDWLRQV�IURP�WKH�ORQJHU�WLPH�VFDOH�PHDQV���,W�LV�HQYLVLRQHG�WKDW
FROOHFWLRQ�RI�WKH�EDVHOLQH�RU�´VXUYHLOODQFHµ�GDWD�ZLOO�EH�FRQWLQXRXV�GXULQJ�WKH�ILHOG�FDPSDLJQ
DQG�WKDW�SHULRGV�RI�LQWHQVLYH�GDWD�FROOHFWLRQ�ZLOO�EH�WLPHG�WR�FRLQFLGH�ZLWK�SUHFLSLWDWLRQ
HYHQWV�QHDU�.ZDMDOHLQ�

7KH�SULPDU\�REMHFWLYH�RI�WKH�EDVHOLQH�VRXQGLQJ�DQG�UDGDU�REVHUYDWLRQV�ZLOO�EH�WR
PRQLWRU�WKH�HQYLURQPHQW�DQG�WR�GHWHFW�SUHFLSLWDWLRQ�LQ�WKH�YLFLQLW\���7KLV�LQIRUPDWLRQ�ZLOO�EH
XVHIXO�ERWK�LQ�WHUPV�RI�LQLWLDOL]LQJ�PRGHOV�DQG�IRU�IRUHFDVWLQJ�SUHFLSLWDWLRQ�HYHQWV�VR�WKDW
LQWHQVLYH�GDWD�FROOHFWLRQ�UHVRXUFHV�VXFK�DV�DLUFUDIW�ZLOO�EH�DEOH�WR�EH�GHSOR\HG�LQ�WKH�ULJKW
SODFH�DW�WKH�ULJKW�WLPH�

0RGHOV�UHTXLUH�HQYLURQPHQWDO�LQIRUPDWLRQ�RIWHQ����KRXUV�RU�PRUH�SULRU�WR�WKH�HYHQW
WKH\�DUH�VLPXODWLQJ�LQ�RUGHU�WR�´VSLQ�XSµ��7KXV�LW�LV�QRW�DOZD\V�REYLRXV�ZKHQ�WKH�GDWD�DUH
FROOHFWHG�ZKHWKHU�WKH\�ZLOO�EH�XVHG�IRU�PRGHO�LQLWLDOL]DWLRQ���0RQLWRULQJ�RI�DWPRVSKHULF
VWUXFWXUHV�VXFK�DV�HDVWHUO\�ZDYHV�UHTXLUHV�UHJXODU�XSSHU�DLU�VRXQGLQJV�RYHU�D�ZLGH�UHJLRQ
ERWK�XSVWUHDP�DQG�GRZQVWUHDP�RI�.ZDMDOHLQ���8SSHU�DLU�VRXQGLQJV�ZLOO�EH�ODXQFKHG�IURP
WKH�LVODQG�VLWHV�EHWZHHQ����-XO\����6HSWHPEHU�LQFOXGLQJ�SHULRGV�ZKHQ�WKH�VKLS�LV�LQ�SRUW�
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1.2 Intensive Observation Periods (IOPs)

,QWHQVLYH�REVHUYDWLRQ�SHULRGV��,23V��DUH�ZKHQ�WKH�UDGDU�VKLS�LV�LQ�SRVLWLRQ�ZLWKLQ�WKH
.:$-(;�DUHD��'XULQJ�WKHVH�SHULRGV�XSSHU�DLU�VRXQGLQJV�ZLOO�EH�ODXQFKHG�HYHU\����� �KRXUV
GHSHQGLQJ�RQ�FRQGLWLRQV��6HH�6HFWLRQ�����IRU�GHWDLOV�RI�WKH�VRXQGLQJ�ODXQFK�VFKHGXOH���7KH
.ZDMDOHLQ�,VODQG�6�EDQG�DQG�VKLS�&�EDQG��UDGDUV�ZLOO�FRQWLQXRXVO\�VFDQ�LQ�D�PDQQHU�WR
IDFLOLWDWH�FROOHFWLRQ�RI�GXDO�'RSSOHU�GDWD��6HH�6HFWLRQ��J���7KH�12$$�6KLS�5RQDOG�+��%URZQ
KDV�DOORFDWHG����GD\V�DW�VHD�DQG����GD\V�LQ�SRUW�GXULQJ�LWV�VWD\�LQ�WKH�.ZDMDOHLQ�DUHD��7KH
FRQWLQXRXV�GD\V�DW�VHD�ZLOO�EH�EURNHQ�LQWR�WZR�SHULRGV�VHSDUDWHG�E\���GD\V�LQ�SRUW�DW
.ZDMDOHLQ�

$LUFUDIW�RSHUDWLRQDO�SHULRGV��$23V��ZLOO�RFFXU�ZLWKLQ�,23V�DQG�DUH�GHILQHG�DV�DQ\�WLPH
RQH�RU�PRUH�.:$-(;�DLUFUDIW�FRQGXFWV�D�VFLHQWLILF�PLVVLRQ���7KH�&LWDWLRQ�DQG�&RQYDLU
DLUFUDIW�ZLOO�EH�DYDLODEOH�IRU�RSHUDWLRQV�ERWK�GD\�DQG�QLJKW��7KH�'&���LV�RQO\�DYDLODEOH�IRU
RSHUDWLRQV�GXULQJ�GD\OLJKW��%DFN�WR�EDFN�DLUFUDIW�PLVVLRQV�PD\�EH�UHTXLUHG�IRU�DLUFUDIW�ZLWK
VKRUW�GXUDWLRQ��≤ ��KRXUV���0LQLPXP�SUHFLSLWDWLRQ�FULWHULD�IRU�DLUFUDIW�GHSOR\PHQW�ZLOO�EH
GHILQHG�E\�.:$-(;�SURMHFW�PDQDJHPHQW�IRU�7500�VDWHOOLWH�RYHUSDVV�DQG�QRQ�RYHUSDVV
VLWXDWLRQV���7KHVH�FULWHULD�ZLOO�EH�OHVV�VWULQJHQW�IRU�RYHUSDVV�VLWXDWLRQV��7500�VDWHOOLWH
RYHUIOLJKWV�ZLWK�VLJQLILFDQW�RYHUODS�ZLWK�WKH�*9�UHJLRQ�ZLOO�EH�GHILQHG�DV�SRWHQWLDO�$23V�
$LUFUDIW�ZLOO�EH�GHSOR\HG�DW�OHDVW�DQ�KRXU�SULRU�WR�WKH�VDWHOOLWH�RYHUIOLJKW�LI�SUHFLSLWDWLRQ
FRQGLWLRQV�ZDUUDQW�

1.3 KWAJEX office space locations

0RVW�RI�WKH�3URMHFW�RIILFHV��ZRUNVSDFH��DQG�PHHWLQJ�URRPV�ZLOO�EH�ORFDWHG�LQ�%OGJ������
RQ�WKH�QRUWK�VLGH�RI�WKH�UXQZD\�RQ�.ZDMDOHLQ�,VODQG��)LJV����DQG������%XLOGLQJ������LV�WKH
SULPDU\�RIILFH�VSDFH�IRU�.:$-(;��7ZR�VPDOO�WUDLOHUV�ZLOO�EH�VHW�XS�QH[W�WR�WKH�$HURPHW
RIILFHV�RQ�WKH�VRXWK�VLGH�RI�WKH�UXQZD\�WR�KRXVH�WKH�.:$-(;�2SHUDWLRQV�&HQWHU���%RWK
$HURPHW�DQG�WKH�2SHUDWLRQV�&HQWHU�KRXVH����KRXU�RSHUDWLRQV��$HURPHW�KDV�RSHUDWLRQDO
UHVSRQVLELOLWLHV�WR�.05�DQG�LW�LV�LPSRUWDQW�WKDW�WKH\�EH�DEOH�WR�ZRUN�ZLWKRXW�XQGXH
LQWHUIHUHQFH�IURP�.:$-(;�SHUVRQQHO��6LPLODUO\��WKH�2SHUDWLRQV�&HQWHU�LV�IRFXVHG�RQ�WKH
GD\�WR�GD\�FRRUGLQDWLRQ�LVVXHV�ZLWK�WKH�VKLS�DQG�VRXQGLQJ�VLWHV���,Q�RUGHU�WR�PLQLPL]H
GLVWUDFWLRQV�IRU�VFLHQWLVWV�RQ�VKLIW�LQ�WKH�2SV�&HQWHU�DQG�DW�$HURPHW��XQOHVV�LQYLWHG�
.:$-(;�SHUVRQQHO�QRW�DVVLJQHG�WR�WKH�2SV�&HQWHU�DUH�DVNHG�WR�UHIUDLQ�IURP�YLVLWLQJ�WKH
2SV�&HQWHU�DQG�WKH�$HURPHW�RIILFHV���2SV�&HQWHU�VKLIW�VFLHQWLVWV�DUH�UHTXHVWHG�WR�UHVWULFW
WKHLU�LQWHUDFWLRQV�ZLWK�$HURPHW�SHUVRQQHO�DW�WKH�RIILFH�WR�WKH�GHVLJQDWHG�$HURPHW�UDGDU
VFLHQWLVW�DQG�SURMHFW�IRUHFDVWHU�

1.4 Communications

a. KWAJEX network

7KH�.:$-(;�QHWZRUN�ZLOO�VXSSRUW�ORFDO�LQWHUQHW�DFFHVV�WR�.:$-(;�FRPSXWHUV�RQ�
LVODQG�LQ�%OGJ�������DQG�WKH�.:$-(;�2SHUDWLRQV�&HQWHU���'LIIHUHQW�FRPSRQHQWV�RI�WKH
QHWZRUN�ZLOO�EH�VHW�XS�DQG�PDLQWDLQHG�E\�GLIIHUHQW�JURXSV���7KH�3URMHFW�2IILFH�LV�UHVSRQVLEOH
IRU�WKH�SRUWLRQ�RI�WKH�QHWZRUN�LQ�%OGJ���������$HURPHW�LV�UHVSRQVLEOH�IRU�FRRUGLQDWLQJ�WKH
QHWZRUN�FRQQHFWLRQ�EHWZHHQ�WKH�2SV�&HQWHU�DQG�%OGJ�������ZLWK�.05�DQG�IRU�WKH
FRQQHFWLRQV�WR�WKH�ZRUNVWDWLRQV�DQG�GLVSOD\V�WKH\�SURYLGH���7KH�3URMHFW�6FLHQFH�&RRUGLQDWRU
LQ�FRRUGLQDWLRQ�ZLWK�$HURPHW�LV�UHVSRQVLEOH�IRU�WKH�QHWZRUN�ZLWKLQ�WKH�2SV�&HQWHU�WUDLOHUV�
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b. Project email

7KH�3URMHFW�2IILFH�ZLOO�VHW�XS�DQG�PDLQWDLQ�DQ�HPDLO�VHUYHU�IRU�SURMHFW�SHUVRQQHO���(PDLO
DGGUHVVHG�WR�.:$-(;�SHUVRQQHO�ZLOO�EH�EXQGOHG�IRU�WUDQVIHU�E\�D�FRPSXWHU�DW�1$6$
$PHV���6LPLODUO\��RXWJRLQJ�HPDLO�ZLOO�EH�EXQGOHG�E\�D�3URMHFW�2IILFH�FRPSXWHU�LQ�%XLOGLQJ
�������3URMHFW�HPDLO�ZLOO�EH�H[FKDQJHG�EHWZHHQ�.ZDMDOHLQ�DQG�1$6$�$PHV�D�IHZ�WLPHV�SHU
GD\�RQ�D�VFKHGXOH�7%'�ZLWK�.05���*LYHQ�WKH�OLPLWHG�QHWZRUN�EDQGZLGWK�WR�.ZDMDOHLQ�
.05�ZLOO�OLNHO\�LPSRVH�DQ�XSSHU�OLPLW�RQ�WKH�WRWDO�VL]H�RI�WKH�HPDLO�WUDQVIHUV���,Q�RUGHU�WR
NHHS�WKH�WRWDO�SURMHFW�HPDLO�E\WH�FRXQW�ZLWKLQ�WKHVH�FRQVWUDLQWV��LW�LV�UHFRPPHQGHG�WKDW
SDUWLFLSDQWV�QRW�IRUZDUG�DOO�WKHLU�XVXDO�LQFRPLQJ�HPDLO�WR�.ZDMDOHLQ����7KH�3URMHFW�2IILFH�ZLOO
GHILQH�JXLGHOLQHV�IRU�.:$-(;�SHUVRQQHO�UHJDUGLQJ�HPDLO�DQG�DWWDFKPHQWV�

c. Telephone

2IILFHV�LQ�%OGJ�������KDYH�WHOHSKRQH�OLQHV�DV�VKRZQ�LQ�)LJ������7KH�.:$-(;�2SV
&HQWHU�WUDLOHUV�ZLOO�KDYH�SKRQH�OLQHV�LQ�WKH�WZR�RIILFHV�DQG�WKHUH�ZLOO�EH�WZR�SKRQH�OLQHV�LQ
WKH�2SV�&HQWHU�IRU�RIILFLDO�SURMHFW�FRPPXQLFDWLRQ�

d. General Internet access

7KHUH�ZLOO�EH�QR�DFFHVV�WR�WKH�:RUOG�:LGH�:HE�IURP�WKH�.:$-(;�QHWZRUN��*HQHUDO
,QWHUQHW�DFFHVV�LV�YLD�DQ�,QWHUQHW�6HUYLFH�3URYLGHU��,63��DFFHVVLEOH�YLD�SKRQH�OLQH��7KH�FRVW�RI
´�����µ�FDOOV�IURP�.ZDMDOHLQ�LV�FRYHUHG�LQ�WKH�´KRWHO�ELOOµ�IRU�FDOOV�IURP�LQGLYLGXDO�URRPV
EXW�QRW�IURP�WKH�.:$-(;�RIILFH�VSDFH��7KH�QXPEHU�RI�SKRQH�OLQHV�DYDLODEOH�WR�WKH
.ZDMDOHLQ�FRPPXQLW\�DV�D�ZKROH�LV�YHU\�VPDOO���,W�LV�UHFRPPHQGHG�WKDW�.:$-(;
SDUWLFLSDQWV�OLPLW�WKHLU�,QWHUQHW�DFFHVV�YLD�SKRQH�OLQHV�WR�VKRUW�VHVVLRQV�

e. Land-Sea communications

$Q�+)�UDGLR�VHW�KDV�EHHQ�UHTXHVWHG�IRU�WKH�.:$-(;�2SV�&HQWHU�DQG�WKH�PDLQ�ODE�RQ
WKH�12$$�6KLS�%URZQ���7KH�+)�FRPPXQLFDWLRQV�V\VWHP�ZLOO�EH�WHVWHG�E\�WKH�UHVSHFWLYH
HQJLQHHUV�IURP�.05�DQG�WKH�%URZQ�GXULQJ�WKH�VKLS·V�ILUVW�LQ�SRUW�SHULRG��������-XO\���7KH
HQJLQHHUV�IURP�WKH�UHVSHFWLYH�IDFLOLWLHV�DUH�UHVSRQVLEOH�IRU�WKH�PDLQWHQDQFH�RI�WKHLU�+)
V\VWHPV��+)�UDGLR�ZLOO�EH�WKH�SULPDU\�PRGH�RI�FRPPXQLFDWLRQ�EHWZHHQ�WKH�VKLS�DQG�WKH
2SV�&HQWHU�RQ�ODQG�DQG�ZLOO�RSHUDWH�DV�QHHGHG����KRXUV�D�GD\�LQ�D�´FKDWµ�PRGH�E\�WKH
VFLHQWLVWV�RQ�VKLS�DQG�LQ�WKH�2SV�&HQWHU��$GGLWLRQDOO\��WKH�VKLS�KDV�WKH�FDSDELOLW\�WR�VHQG�DQG
UHFHLYH�ID[HV�YLD�,10$56$7�DQG�KDV�,10$56$7�YRLFH�DQG�GDWD�OLQHV���7KH�,10$56$7
YRLFH�RQO\�FRVW�LV�a���SHU�PLQXWH�DQG�WKH�,10$56$7�GDWD�TXDOLW\�OLQH�LV�a���SHU�PLQXWH�
'HVSLWH�WKH�SK\VLFDO�SUR[LPLW\�RI�WKH�VKLS�WR�.ZDMDOHLQ�,VODQG��VXFK�VDWHOOLWH�FDOOV�DUH�QRW
ORFDO�

)RU�TXDOLW\�FRQWURO�SXUSRVHV��DOO�WKH�VKLS·V�GDLO\�VRXQGLQJV�DQG�D�IHZ�UDGDU�YROXPHV�ZLOO
EH�VHQW�YLD�IWS�IURP�WKH�VKLS�HDFK�GD\�WR�WKH�2SV�&HQWHU���%HFDXVH�RI�VHFXULW\�FRQVLGHUDWLRQV
RQ�WKH�.ZDMDOHLQ�0LVVLRQ�6XSSRUW�1HWZRUN��WKH�UHFLSLHQW�PDFKLQH�PD\�EH�HLWKHU�D�81,;
ZRUNVWDWLRQ�RQ�WKH�.:$-(;�7500�QHWZRUN��SUHIHUUHG�PHWKRG��RU�DQ�,QWHUQHW�FRQQHFWHG
PDLQODQG�FRPSXWHU�ZKHUH�WKH�GDWD�FDQ�EH�UHWULHYHG�GXULQJ�UHJXODUO\�VFKHGXOHG�PDLQODQG�IWS
VHVVLRQV��VHH�6HF�����H��

7KH�FXUUHQW�SODQV�GR�QRW�LQFOXGH�DQ\�GLUHFW�FRPPXQLFDWLRQ�EHWZHHQ�WKH�VKLS�DQG
DLUFUDIW�VFLHQWLVWV���6FLHQWLILF�LQIRUPDWLRQ�IURP�WKH�VKLS�ZLOO�EH�UHOD\HG�E\�WKH�$LUERUQH
0LVVLRQ�&RRUGLQDWRU�DW�WKH�2SV�&HQWHU�WR�WKH�DLUFUDIW�DV�QHHGHG�
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f. Land-Air and air-to-air communications

6HH�6HFWLRQ����F�

Chapter 2: Operations Coordination and Oversight

2.1 Oversight and planning structure

7KH�.:$-(;�6FLHQWLILF�6WHHULQJ�&RPPLWWHH�ZLOO�FRQVLVW�RI��WKH�2SHUDWLRQV�'LUHFWRU�
3URMHFW�6FLHQFH�&RRUGLQDWRU��6XUIDFH�6LWHV�&RRUGLQDWRU��$LUFUDIW�0LVVLRQ�&RRUGLQDWRU�
$LUFUDIW�&KLHI�6FLHQWLVWV��6KLS�6FLHQFH�&RRUGLQDWRU��DQG�7500�-RLQW�6FLHQFH�7HDP
0HPEHUV��.DNDU��:LOKHLW��6PLWK��+RX]H��.XPPHURZ��7KLHOH��=LSVHU��RQ�LVODQG���6LQFH�WKH
6KLS�6FLHQFH�&RRUGLQDWRU�ZLOO�EH�RQ�WKH�VKLS�DQG�WHOHSKRQH�FRQIHUHQFLQJ�YLD�,10$56$7
ZLOO�EH�SURKLELWLYHO\�H[SHQVLYH��WKH\�ZLOO�EH�XQDEOH�WR�DWWHQG�6WHHULQJ�&RPPLWWHH�PHHWLQJV
XQOHVV�WKH�VKLS�LV�LQ�SRUW���7KH�3URMHFW�2IILFH�ZLOO�KDQGOH�ORJLVWLFV�DQG�LQIUDVWUXFWXUH�LVVXHV�LQ
VXSSRUW�RI�WKH�SURMHFW�VFLHQFH���)LJXUH���VKRZV�D�EORFN�GLDJUDP�RI�.:$-(;�SURMHFW
PDQDJHPHQW�VWUXFWXUH�

2.2 Project staff and functions

7KLV�VHFWLRQ�SUHVHQWV�D�JHQHUDO�RXWOLQH�RI�.:$-(;�SURMHFW�VWDII�DQG�WKHLU
UHVSRQVLELOLWLHV���$W�WLPHV�GXULQJ�WKH�,23��WZR�IXQFWLRQV�PD\�EH�KDQGOHG�E\�RQH�SHUVRQ���)RU
IXQFWLRQV�FRUUHVSRQGLQJ�WR����KRXU�RSHUDWLRQV��VHYHUDO�SHRSOH�ZLOO�EH�UHTXLUHG�WR�SURYLGH
FHUWDLQ�IXQFWLRQV�RYHU�VHYHUDO�VKLIWV�

a. Project office

Project Manager

�� &RRUGLQDWHV�DOO�DLUFUDIW�ORJLVWLFDO�VXSSRUW�IXQFWLRQV
�� 3RLQW�RI�FRQWDFW�IRU�.05�UHJDUGLQJ�DLUFUDIW�RSHUDWLRQV
�� 2YHUVHHV�DGPLQLVWUDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�.:$-(;�FRPSXWHUV�DQG�/$1

SK\VLFDOO\�ORFDWHG�LQ�%OGJ������
�� &RRUGLQDWHV�ORJLVWLFV�DQG�WUDQVSRUWDWLRQ�VXSSRUW�IRU�/DH�,VODQG�DQG�:RMD�,VODQG�VLWHV
�� +DV�UHVSRQVLELOW\�WR�REWDLQ�DSSURSULDWH�SHUPLVVLRQV��SHUPLWV��DQG�PHPRV�RI

XQGHUVWDQGLQJ�ZLWK�50,��.05��DQG�1:6�UHJDUGLQJ�WKH�/DH�,VODQG�DQG�:RMD�,VODQG
VLWHV

�� $GPLQLVWUDWLYH�SRLQW�RI�FRQWDFW�IRU�.05
�� 3URYLGHV�ILQDQFLDO�RYHUVLJKW�IRU�.:$-(;�RSHUDWLRQV
�� &UHDWHV�DQG�GLVVHPLQDWHV�GDLO\�RSHUDWLRQV�VFKHGXOH
�� ,QVXUHV�.:$-(;�LV�LQ�FRPSOLDQFH�ZLWK�)$$�UHJXODWLRQV

Logistics Coordinator

�� $VVLVWV�SDUWLFLSDQWV�ZLWK�WUDYHO�DQG�KRXVLQJ�DUUDQJHPHQWV
�� $UUDQJHV�DQG�RYHUVHHV�VKLSPHQWV�RI�HTXLSPHQW
�� &RRUGLQDWHV�DGPLQLVWUDWLYH�DQG�FOHULFDO�IXQFWLRQV�DW�%OGJ������
�� 2YHUVHHV�%OGJ�������FRPPXQLFDWLRQ�V\VWHP�DQG�IXQFWLRQV
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Data Coordinator

�� 5HVSRQVLEOH�IRU�SURMHFW�HPDLO
�� 2YHUVHHV�GDWD�FDWDORJLQJ�RI�DOO�RSHUDWLRQV
�� 0RQLWRUV�GDLO\�GDWD�UHFHLSW
�� 'HVLJQV�DQG�PDLQWDLQV�.:$-(;�RSHUDWLRQDO�RQ�LVODQG�ZHE�SDJHV
�� )RUPDWV�LPDJH�DQG�WH[W�LQSXW�IURP�2SHUDWLRQV�'LUHFWRU��3URMHFW�6FLHQFH�&RRUGLQDWRU�

6XUIDFH�6LWHV�&RRUGLQDWRU��DQG�$LUFUDIW�3,V�LQWR�VWDQGDUGL]HG�IRUPDW�ZHE�SDJHV
�� 3UHSDUHV�IRU�GDLO\�WUDQVPLWWDO�WR�PDLQODQG�RI�VXEVHW�RI�ZHE�SDJH�LQIRUPDWLRQ
�� 3URGXFHV�KWPO�GDLO\�ZHDWKHU�VXPPDU\�SDJHV�IURP�LQIRUPDWLRQ�SURYLGHG�E\�)RUHFDVWHU

b. US Army Kwajalein Atoll/Kwajalein Missile Range

Kwajalein Missile Range Test Director

�� &RRUGLQDWHV�.05�GHSDUWPHQWV�UHVSRQGLQJ�WR�.:$-(;�VXSSRUW�QHHGV
�� 6HUYHV�DV�WKH�VLQJOH�SRLQW�RI�FRQWDFW�EHWZHHQ�.:$-(;�SURMHFW�DQG�.05

Aeromet Site Manager

�� 3RLQW�RI�FRQWDFW�IRU�.05�UHJDUGLQJ�6�EDQG�UDGDU�RSHUDWLRQV
�� &RRUGLQDWHV�6�EDQG�UDGDU�FDOLEUDWLRQV�DQG�PDLQWHQDQFH
�� 2YHUVHHV�DGPLQLVWUDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�/$1�DPRQJ�$HURPHW�RIILFHV�

.:$-(;�2SHUDWLRQV�&HQWHU�WUDLOHUV��DQG�%OGJ������
�� 2YHUVHHV�$HURPHW�SURYLGHG�FRPSXWHUV�LQ�%OGJ�������DQG�.:$-(;�2SV�&HQWHU
�� 6XSHUYLVHV�$HURPHW�SURYLGHG�3URMHFW�)RUHFDVWHU

c. Science Operations

KWAJEX Operations Director

�� ,PSOHPHQWV�WKH�.:$-(;�([SHULPHQWDO�3ODQ
�� &RQYHQHV�DQG�FKDLUV�WKH�GDLO\�RSHUDWLRQV�SODQQLQJ�PHHWLQJ
�� 6HUYHV�DV�FKDLU�RI�WKH�6FLHQWLILF�6WHHULQJ�&RPPLWWHH
�� 6HOHFWV�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU�RQ�GD\V�DLUFUDIW�PLVVLRQV�DUH�SODQQHG
�� 0RQLWRUV�D�F�PLVVLRQV�DFFRPSOLVKHG�DQG�IOLJKW�KRXUV�H[SHQGHG
�� 0RQLWRUV�H[SHQGDEOH�UHVRXUFHV
�� 0DLQWDLQV�QHDU�UHDO�WLPH�GLVSOD\�RI�VWDWXV�LQIRUPDWLRQ
�� 2YHUVHHV�SUHVV�SXEOLF�DIIDLUV�VWDWHPHQWV�DQG�DFWLYLWLHV
�� 5HSRUWV�WR�WKH�IXQGLQJ�DJHQF\

Project Science Coordinator

�� $VVXPHV�GXWLHV�RI�.:$-(;�2SHUDWLRQV�'LUHFWRU�DW�WKH�'LUHFWRU·V�GLVFUHWLRQ�RU�LQ�WKH
'LUHFWRU·V�DEVHQFH

�� 2YHUVHHV�.:$-(;�VKLS�WR�ODQG�FRPPXQLFDWLRQV
�� 2YHUVHHV�.:$-(;�2SV�&HQWHU�FRPPXQLFDWLRQV�WR�/DH�DQG�:RMD
�� 2YHUVHHV�RII�LVODQG�IWS�FRPPXQLFDWLRQV�YLD�.05�0LVVLRQ�6XSSRUW�1HWZRUN
�� $VVLJQV�GXWLHV�RI�2SHUDWLRQV�&HQWHU�SHUVRQQHO
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�� 6XSHUYLVHV�SUHSDUDWLRQ�RI�LQWHJUDWHG�DLUFUDIW�PLVVLRQ�VXPPDULHV
�� &RRUGLQDWHV�DFWLYLWLHV�RI�6XUIDFH�6LWHV�&RRUGLQDWRU��6KLS�6FLHQFH�&RRUGLQDWRU��DQG�6KLIW

6HQLRU�6FLHQWLVWV
�� 2YHUVHHV�DGPLQLVWUDWLRQ�RI�.:$-(;�FRPSXWHUV�DQG�/$1�SK\VLFDOO\�ORFDWHG�LQ�2SV

&HQWHU
�� 6FLHQFH�SRLQW�RI�FRQWDFW�IRU�.05

Project Forecaster

�� 3URYLGHV�GDLO\�IRUHFDVW�VXSSRUW�WR�2SHUDWLRQV�'LUHFWRU��WKH�GDLO\�SODQQLQJ�PHHWLQJ��DQG
WKH�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU

�� 3URYLGHV�IRUHFDVW�WR�VKLS�RI�VXUIDFH�ZLQG��VHD��DQG�VZHOO�LQ�VKLS·V�YLFLQLW\�IRU�WKH
IROORZLQJ����KRXUV���$�TXDOLWDWLYH�IRUHFDVW�VWDWHPHQW�RI�WKH�OLNHOLKRRG�RI�DQ\�VLJQLILFDQW
FKDQJH�LQ�WKH�PDMRU�IRUHFDVW�HOHPHQWV�ZLOO�EH�PDGH�RXW�WR����KRXUV

�� &RRUGLQDWHV�FXPXODWLYH�PRQLWRULQJ�RI�IRUHFDVW�DQG�REVHUYHG�ZHDWKHU�FRQGLWLRQV
�� 6HOHFWV�LPDJHV�DQG�GDWD�IRU�GDLO\�ZHDWKHU�VXPPDU\�SDJHV�SUHSDUHG�E\�'DWD�&RRUGLQDWRU

Surface Sites Coordinator

3ULRU�WR�FRPPHQFLQJ�ILHOG�SKDVH�
�� 3UHSDUH�GHWDLOHG�ZULWWHQ�SURFHGXUHV�IRU�XSSHU�DLU�VRXQGLQJ�ODXQFKHV�LQFOXGLQJ�JURXQG

FKHFNV��7KLV�PDWHULDO�ZLOO�EH�XVHG�DV�D�WUDLQLQJ�WRRO�DQG�DV�D�UHIHUHQFH�PDQXDO�IRU�WKH
VLWHV���'UDIW�E\�0D\��VW��WR�EH�GLVWULEXWHG�WR�3URMHFW�6FLHQFH�&RRUGLQDWRU�DQG�7500�)&
F]DU��)LQDO�YHUVLRQ�GXH�RQ���-XQH�

�� 'HWHUPLQH�ZULWWHQ�DQG�FRPSXWHU�ORJJLQJ�SURFHGXUHV
�� 'HWHUPLQH�GDWD�WUDQVPLVVLRQ�SURFHGXUHV�IRU�HDFK�XSSHU�DLU�VLWH
�� :ULWH�FKHFNOLVW�IRU�VRQGH�ODXQFK�WKDW�LV�UHIHUUHG�WR�IRU�HDFK�ODXQFK
�� ,QVXUH�JURXQG�FKHFN�LQVWUXPHQWDWLRQ�H[LVWV�DW�HDFK�VLWH�DQG�LV�FDOLEUDWHG
�� 7UDLQ�WKH�VRQGH�ODXQFKHUV

2QFH�WKH�SURMHFW�VWDUWV�
� &RRUGLQDWHV�RSHUDWLRQV�UHOHYDQW�WR�VXUIDFH�VLWHV��XSSHU�DLU�VRXQGLQJV��SURILOHUV��EXR\V�

DQG�PHVRQHW
�� 6HUYHV�DV�2SHUDWLRQV�&HQWHU�FRQWDFW�SRLQW�IRU�RII�.ZDMDOHLQ�LVODQG�VRXQGLQJ�SHUVRQQHO

RQ�5RL��0HFN��/DH��DQG�:RMD
�� 3UHSDUHV�GDLO\�VXPPDU\�RI�VXUIDFH�VLWH�DFWLYLW\
�� 0RQLWRUV�ORJLVWLFV�RI�VXUIDFH�VLWHV
�� 0RQLWRUV�SHUVRQQHO�VFKHGXOHV�DQG�SHUIRUPDQFH�DW�VXUIDFH�VLWHV
�� &RRUGLQDWHV�WLPLQJ�RI�VRQGH�ODXQFKHV
�� 6HUYH�DV�SURMHFW�SRLQW�RI�FRQWDFW�IRU�WHWKHUHG�VRQGH�DQG�FRRUGLQDWHV�WKHLU�DFWLYLWLHV
�� &RRUGLQDWHV�ZLWK���'�'LVWURPHWHU�VFLHQWLVW
�� 0RQLWRUV�VRXQGLQJ�TXDOLW\�DQG�GHDOV�ZLWK�SUREOHPV�DV�WKH\�FRPH�XS

Ops Center Shift Senior Scientist

/HDGV�DQ���KRXU�2SV�&HQWHU�VKLIW�WHDP�FRQVLVWLQJ�RI�����VFLHQWLVWV��LQFOXGLQJ�WKH�VHQLRU
VFLHQWLVW����7KH�6KLIW�6HQLRU�6FLHQWLVW�KDV�WKH�UHVSRQVLELOLW\�WR�LQVXUH�WKH�WHDP·V�PDLQ
UHVSRQVLELOLWLHV�DUH�IXOILOOHG�
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�� $VVHVV�TXDOLW\�RI�UHDO�WLPH�6�EDQG�UHIOHFWLYLW\��'RSSOHU��DQG�GXDO�SRODUL]DWLRQ�GDWD�DQG
DOHUW�DSSURSULDWH�SHUVRQQHO�LI�WKHUH�DUH�SUREOHPV

�� .HHS�GHWDLOHG�ORJ�RI�6�EDQG�UDGDU�RSHUDWLRQV
�� (QVXUH�WKDW�WKH�6�EDQG�GDWD�DUH�EHLQJ�UHFRUGHG
�� &RRUGLQDWH�DQG�LPSOHPHQW�GXDO�'RSSOHU�VFDQQLQJ�ZLWK�VKLS�UDGDU
�� &RPPXQLFDWH�ZLWK�RII�.ZDMDOHLQ�VRXQGLQJ�VWDWLRQV�DQG�REWDLQ�WKHLU�GDWD�DIWHU�HDFK

ODXQFK
�� 3URGXFH�KWPO�PLVVLRQ�VXPPDU\�SDJHV�IRU�HDFK�DLUFUDIW�PLVVLRQ��VHH�6HF������
�� 3URGXFH�GDLO\�UDGDU�VXPPDU\�KWPO�SDJHV�RI�ZHE�VLWH
�� 0RQLWRU�.ZDMDOHLQ�$WROO�PHVRQHW�DQG�DOHUW�$HURPHW�LI�WKHUH�DUH�SUREOHPV

Ship Science Coordinator

�� 6HUYH�DV�VFLHQWLILF�RSHUDWLRQV�IRFDO�SRLQW�IRU�12$$�RIILFHUV�DQG�FUHZ
�� 6HUYH�DV�VFLHQWLILF�RSHUDWLRQV�IRFDO�SRLQW�RQ�VKLS�IRU�.ZDMDOHLQ�EDVHG�SURMHFW

FRRUGLQDWRUV
�� 3UHSDUH�GDLO\�VXPPDU\�RI�SUHYLRXV�GD\·V�VKLS�RSHUDWLRQV�DQG�FXUUHQW�VWDWXV
�� $VVLJQ�GXWLHV�RI�VKLS·V�VFLHQWLILF�SHUVRQQHO
�� 0DQDJH��WUDLQ��DQG�PHQWRU�VFLHQWLILF�FUHZ��XQGHUJUDGXDWHV��JUDGXDWH�VWXGHQWV��DQG

SRVWGRFV

Ship Shift Senior Scientist

,Q�SDUDOOHO�WR�WKH�VWUXFWXUH�DW�WKH�2SHUDWLRQV�&HQWHU�RQ�.ZDMDOHLQ��WKH�VKLS·V�VFLHQWLILF
ZRUN�ZLOO�EH�SHUIRUPHG����KRXUV�D�GD\�LQ�VKLIWV�ZLWK�HDFK�VKLIW�OHG�E\�D�6KLS�6KLIW�6HQLRU
6FLHQWLVW���7KH�6KLS�6KLIW�7HDP�ZLOO�FRQVLVW�RI�WKH�VHQLRU�VFLHQWLVW�DQG�DQ�DVVLVWDQW�VFLHQWLVW�
7KH�6KLS�6KLIW�6HQLRU�6FLHQWLVW�KDV�WKH�UHVSRQVLELOLW\�WR�LQVXUH�WKH�WHDP·V�PDLQ�UHVSRQVLELOLWHV
DUH�IXOILOOHG�

�� $VVHVV�TXDOLW\�RI�UHDO�WLPH�&�EDQG�UHIOHFWLYLW\�DQG�'RSSOHU�GDWD�DQG�DOHUW�DSSURSULDWH
SHUVRQQHO�LI�WKHUH�DUH�SUREOHPV

�� .HHS�GHWDLOHG�ORJ�RI�&�EDQG�UDGDU�RSHUDWLRQV
�� (QVXUH�WKDW�WKH�&�EDQG�GDWD�DUH�EHLQJ�UHFRUGHG
�� &RRUGLQDWH�DQG�LPSOHPHQW�GXDO�'RSSOHU�VFDQQLQJ�ZLWK�.ZDMDOHLQ�6�EDQG
�� /DXQFK�XSSHU�DLU�VRXQGLQJV�HYHU\���KRXUV�����KRXUV�D�GD\
�� 2QFH�HYHU\���KRXUV��FROOHFW�DQG�SURFHVV�ZDWHU�YDSRU�VDPSOH�IRU�LVRWRSH�VWXG\
�� 0RQLWRU�VKLS·V�DWPRVSKHULF�VXUIDFH�DQG�XSSHU�RFHDQ�GDWD�WLPH�VHULHV�DQG�DOHUW

DSSURSULDWH�SHUVRQQHO�LI�WKHUH�DUH�SUREOHPV

Aircraft Mission Coordinator

3UHIOLJKW�SODQQLQJ�
�� :RUNV�ZLWK�$LUFUDIW�&KLHI�6FLHQWLVWV�UHSUHVHQWLQJ�HDFK�DLUFUDIW�LQYROYHG�LQ�WKH�PLVVLRQ�WR

VHOHFW�LQLWLDO�IOLJKW�SDWWHUQV
�� $VVLJQV�YLVLWLQJ�VFLHQWLVWV�WR�DLUFUDIW�DV�DSSURSULDWH
�� %ULHIV�SLORWV�RQ�VFLHQWLILF�REMHFWLYHV�DQG�SURSRVHG�WUDFNV�SULRU�WR�PLVVLRQ
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'XULQJ�IOLJKWV�
�� 0RQLWRUV�6�EDQG�UDGDU�GDWD�DQG�DLUFUDIW�WUDFNV�IURP�.:$-(;�2SV�&HQWHU�IRU�SXUSRVH

RI�GLUHFWLQJ�DLUFUDIW�WR�SUHFLSLWDWLQJ�WDUJHWV
�� &RPPXQLFDWHV�IOLJKW�WUDFN�VSHFLILFDWLRQV�WR�$LUFUDIW�&KLHI�6FLHQWLVWV�RQ�HDFK�DLUFUDIW
�� &RPPXQLFDWHV�XSGDWHG�IRUHFDVW�LQIRUPDWLRQ�WR�DLUFUDIW
�� 0RQLWRUV�SURJUHVV�RI�DOO�DLUFUDIW�GXULQJ�WKH�PLVVLRQ
�� 5HVROYHV�SUREOHPV�WKDW�DULVH�VXFK�DV�FKRLFH�RI�DOWHUQDWH�IOLJKW�SDWWHUQV
�� $GYLVHV�DLUFUDIW�ZKHQ�WR�LQLWLDWH��DOWHU��RU�WHUPLQDWH�DLUFUDIW�VFLHQWLILF�RSHUDWLRQV

IROORZLQJ�WDNHRII

3RVW�PLVVLRQ�
�� /HDGV�VFLHQWLILF�GHEULHILQJ�IROORZLQJ�FRPSOHWLRQ�RI�PLVVLRQ
�� ,QWHJUDWHV�PLVVLRQ�ORJV�IURP�HDFK�DLUFUDIW�LQWR�ZULWWHQ�VXPPDU\�RI�PLVVLRQ�REMHFWLYHV

DQG�DFFRPSOLVKPHQWV�WR�EH�JLYHQ�WR�2SHUDWLRQV�'LUHFWRU

Aircraft Chief Scientists (one for each aircraft)

�� 5HVSRQVLEOH�IRU�RYHUDOO�VFLHQWLILF�GLUHFWLRQ�GXULQJ�IOLJKW
�� :RUNV�ZLWK�IOLJKW�FUHZV�WR�VHWXS�DQG�H[HFXWH�IOLJKW�SDWWHUQV�DSSURSULDWH�IRU�PLVVLRQ
�� 3RLQW�RI�FRQWDFW�EHWZHHQ�DLUFUDIW�IOLJKW�FUHZV�DQG�.:$-(;�VFLHQWLILF�PDQDJHPHQW
�� 3ULPDU\�SRLQW�RI�FRQWDFW�IRU�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU
�� 2YHUDOO�UHVSRQVLELOLW\�IRU�VFLHQWLILF�GDWD�JDWKHULQJ�E\�WKHLU�DLUFUDIW�GXULQJ�PLVVLRQV
�� 5HVSRQVLEOH�IRU�SURYLGLQJ�DVFLL�IOLJKW�WUDFN�LQIRUPDWLRQ�WR�2SV�&HQWHU�ZLWKLQ���KRXU�RI

ODQGLQJ
�� 5HVSRQVLEOH�IRU�SURYLGLQJ�ZULWWHQ�PLVVLRQ�ORJ�DQG�PLVVLRQ�REMHFWLYH�VWDWXV�WR�$LUFUDIW

&RRUGLQDWRU�DIWHU�HDFK�IOLJKW

2.3 The daily planning process

7DEOH���SUHVHQWV�D�SURSRVHG�GDLO\�VFKHGXOH��%DVHG�RQ�WKDW�VFKHGXOH�WKH�GDLO\�SODQQLQJ
PHHWLQJ�EHJLQV�DW�����DP�/7���0RGLILFDWLRQV�WR�WKH�SURSRVHG�VFKHGXOH�FRXOG�RFFXU�GXH�WR
RSHUDWLRQDO�RU�IRUHFDVW�UHTXLUHPHQWV�

7DEOH �� .:$-(; GDLO\ VWDWXV UHSRUWV DQG SODQQLQJ PHHWLQJ VFKHGXOH�

$FWLYLW\ /RFDO 7LPH

6KLS DQG ,VODQG VLWHV VWDWXV UHSRUWV GXH DW 2SV &HQWHU � DP
3UHS 0HHWLQJ ������ DP DW $HURPHW 2IILFHV
'DLO\ 3ODQQLQJ 0HHWLQJ ��� DP DW %OGJ� ����
'&�� 3UH�)OLJKW 0HHWLQJ � KRXUV EHIRUH VFKHGXOHG DLUFUDIW GHSDUWXUH WLPH

a. Preparations

3ULRU�WR�WKH�SODQQLQJ�PHHWLQJ��WKH�2SHUDWLRQV�'LUHFWRU��$HURPHW�6LWH�0DQDJHU��3URMHFW
6FLHQFH�&RRUGLQDWRU��$LUFUDIW�0LVVLRQ�&RRUGLQDWRU��LI�WKHUH�ZDV�DQ�D�F�PLVVLRQ�WKH�SUHYLRXV
GD\���6XUIDFH�6LWHV�&RRUGLQDWRU��DQG�)RUHFDVWHU�ZLOO�PHHW�LQ�WKH�$HURPHW�FRQIHUHQFH�URRP�
7KHUH�WKH\�ZLOO�DVVHVV�WKH�VWDWXV��GDWD��DQG�IRUHFDVW�SUHVHQWDWLRQ�PDWHULDOV�QHHGHG�IRU�WKH
'DLO\�2SHUDWLRQV�3ODQQLQJ�0HHWLQJ�DQG�DVVLJQ�UHVSRQVLELOLWLHV�WR�LQVXUH�WKHVH�PDWHULDOV�DUH
DYDLODEOH�LQ�WLPH�
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b. Daily operations planning meeting

7KH�2SHUDWLRQV�'LUHFWRU�ZLOO�FRQYHQH�DQG�FKDLU�D�GDLO\�RSHUDWLRQV�SODQQLQJ�PHHWLQJ�LQ
WKH�ODUJH�FRQIHUHQFH�URRP�LQ�%OGJ��������7KHVH�PHHWLQJV�ZLOO�LQYROYH�WKH�6FLHQWLILF�6WHHULQJ
&RPPLWWHH��WKH�.05�7HVW�'LUHFWRU��DQ�$HURPHW�UHSUHVHQWDWLYH��D�3URMHFW�2IILFH
UHSUHVHQWDWLYH��LQVWUXPHQW�VFLHQWLVWV��DQG�RWKHU�.:$-(;�3,V�DQG�REVHUYHUV�

3DUWLFLSDQWV�LQ�WKH�GDLO\�RSHUDWLRQV�SODQQLQJ�PHHWLQJ�ZLOO�KDYH�DFFHVV�WR�WKH�IROORZLQJ
LQIRUPDWLRQ�

��)RUHFDVWV
��5HSRUWV�RI�SULRU�PLVVLRQV
��6WDWXV�UHSRUWV�RQ�UHVRXUFH�DYDLODELOLW\
��3URJUHVV�WRZDUG�.:$-(;�REMHFWLYHV
��2SHUDWLRQDO�VWDWXV�UHSRUWV�RQ�DOO�REVHUYLQJ�V\VWHPV��FRPPXQLFDWLRQV��DQG�SHUVRQQHO

(DFK�GDLO\�RSHUDWLRQV�SODQQLQJ�PHHWLQJ�ZLOO�FRPPHQFH�DW������/7�DQG�SURFHHG�WKURXJK�DQ
DJHQGD�WKDW�ZLOO�LQFOXGH�WKH�IROORZLQJ�

��6XPPDU\�RI�SUHYLRXV�GD\·V�ZHDWKHU�DQG�SURMHFW�DFWLYLWLHV

��&XPXODWLYH�VXPPDU\�RI�SURMHFW�DFFRPSOLVKPHQWV�WR�GDWH�DQG�UHPDLQLQJ�JRDOV

��)RUHFDVW��IRU�WKDW�GD\�DQG�RXWORRN�IRU�WKH�QH[W�IHZ�GD\V�

��6WDWXV�UHSRUWV�IURP�HDFK�SODWIRUP��6�EDQG�UDGDU��VKLS��VXUIDFH�VLWHV��HDFK�DLUFUDIW�

��'LVFXVVLRQ�RI�WKH�3ODQ�RI�WKH�'D\
��´SRVVLEOH�IO\µ�RU�´GHILQLWH�QR�IO\µ�GHFLVLRQ
��LI�´SRVVLEOH�IO\µ

���3URSRVHG�DLUFUDIW�RSHUDWLRQV
���'LVFXVVLRQ

��FRPSDWLELOLW\�RI�SURSRVHG�RSHUDWLRQV
��SURJUHVV�WRZDUG�.:$-(;�REMHFWLYHV
��DYDLODELOLW\�RI�KXPDQ�DQG�PDWHULDO�UHVRXUFHV

���VHW�VFKHGXOHG�GHSDUWXUH�WLPH�DQG�EHJLQ�FRXQWGRZQ
WKDW�ZLOO�WULJJHU�3UHIOLJKW�0HHWLQJ

���DVVLJQ�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU�DQG�DLUFUDIW�VFLHQWLVWV

��2SHUDWLRQV�'LUHFWRU·V�UHFRPPHQGDWLRQV�IRU�RSHUDWLRQV�IRU�QH[W����KRXUV

c. Actions following daily operations meeting

7KH�2SHUDWLRQV�'LUHFWRU��3URMHFW�0DQDJHU��DQG�3URMHFW�6FLHQFH�&RRUGLQDWRU�ZLOO�SUHSDUH
D�ZULWWHQ�PLVVLRQ�UHTXLUHPHQWV�VWDWHPHQW�IRU�WKH�.05�7HVW�'LUHFWRU�DQG�.:$-(;�VFLHQFH
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RSHUDWLRQV���7KH�2SHUDWLRQV�&HQWHU�ZLOO�LVVXH�D�GDLO\�RSHUDWLRQV�VXPPDU\�DQG�IRUHFDVW�WR�WKH
VKLS�DQG�DOO�LVODQG�VLWHV�

,I�DQ�DLUFUDIW�PLVVLRQ�LV�SODQQHG��WKH�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU�DQG�$LUFUDIW�&KLHI
6FLHQWLVWV�ZLOO�EULHI�DLUFUDIW�IOLJKW�VXSSRUW�JURXSV�DQG�.05�)$$�DV�WR�WKH�PLVVLRQ�VFKHGXOH
DQG�UHTXLUHPHQWV�

d. Forecasting facilities

$HURPHW�,QF��ZLOO�SURYLGH�D�GHGLFDWHG�IRUHFDVWHU�WR�.:$-(;���7KLV�SHUVRQ�ZLOO�ZRUN�DW
WKH�$HURPHW�RIILFHV�DQG�LQWHUDFW�SULPDULO\�ZLWK�WKH�3URMHFW�6FLHQFH�&RRUGLQDWRU��6KLIW�6HQLRU
6FLHQWLVW�DW�WKH�2SHUDWLRQV�&HQWHU��DQG�WKH�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU���6LQFH�$HURPHW
KDV����KRXU�FRQWUDFWXDO�UHVSRQVLELOLWLHV�WR�.05�LW�LV�H[WUHPHO\�LPSRUWDQW�WKDW�.:$-(;
SHUVRQQHO�QRW�GLVUXSW�$HURPHW·V�ZRUN�DW�WKH�$HURPHW�RIILFHV���7KH�IRUHFDVWHU�ZLOO�FRPH�WR
%OGJ�������IRU�WKH�GDLO\�PHHWLQJ��SUH�IOLJKW�PHHWLQJ��DQG�DV�QHHGHG�IRU�RWKHU�SURMHFW
PHHWLQJV�

7R�IDFLOLWDWH�SURYLVLRQ�RI�FXUUHQW�ZHDWKHU�DQG�IRUHFDVW�LQIRUPDWLRQ�WR�WKH�VFLHQWLVWV�LQ
%OGJ��������WKH�PDLQ�FRQIHUHQFH�URRP�LQ�%OGJ�������ZLOO�EH�HTXLSSHG�ZLWK�D�UHDO�WLPH�YLGHR
GLVSOD\�VKRZLQJ�.ZDMDOHLQ�6�EDQG�UDGDU�VXUYHLOODQFH�VFDQV��$�0FLGDV�ZRUNVWDWLRQ�ZLWK�*06
VDWHOOLWH�GDWD�DQG�JULG�GDWD�IURP�WKH�12''6��(&0:)��DQG�$91�PRGHOV�IRU�WKH�DUHD
URXJKO\���º6�WR���º1�DQG����º:�WR����º(�ZLOO�DOVR�EH�DYDLODEOH�

7KH�.:$-(;�2SV�&HQWHU�WUDLOHU�ZLOO�EH�HTXLSSHG�ZLWK�DQ�6*,�ZRUNVWDWLRQ�ZLWK�UDGDU
GLVSOD\�DQG�6LJPHW�VRIWZDUH��DQG�D�0FLGDV�ZRUNVWDWLRQ�ZLWK�DFFHVV�WR�WKH�VDPH�PRGHO�DQG
VDWHOOLWH�GDWD�DV�LQ�%OGJ�������

e. Daily reports

$OO�SODWIRUPV�DQG�VLWHV�DUH�UHTXLUHG�WR�VXEPLW�D�GDLO\�VXPPDU\�RI�RSHUDWLRQV�LQFOXGLQJ
LQVWUXPHQW�VWDWXV��IUHTXHQF\�RI�RSHUDWLRQV��DQG�GDWD�DFTXLVLWLRQ�SHULRG�WR�WKH�3URMHFW�6FLHQFH
&RRUGLQDWRU�E\������DP�HDFK�GD\�VR�WKDW�WKLV�LQIRUPDWLRQ�LV�DYDLODEOH�DW�WKH�GDLO\�PHHWLQJ�
7KLV�VWDWXV�LQIRUPDWLRQ�ZLWK�WKH�DGGLWLRQ�RI�DSSURSULDWH�REVHUYHU�QRWHV�ZLOO�DOVR�EH
VXEPLWWHG�GDLO\�YLD�WKH�DSSURSULDWH�&KLHI�6FLHQWLVW�&RRUGLQDWRU�WR�WKH�'DWD�&RRUGLQDWRU�IRU
WKH�RQ�OLQH�GDWD�FDWDORJ���(OHFWURQLF�VXEPLVVLRQV�ZKHQ�SRVVLEOH�ZLOO�VSHHG�GDWD�LQJHVWLRQ�
7KH�'DWD�&RRUGLQDWRU�ZLOO�SODFH�WKLV�LQIRUPDWLRQ�RQ�WKH�.:$-(;�RSHUDWLRQDO�RQ�LVODQG
ZHE�VLWH�LQ�D�WLPHO\�PDQQHU�VR�WKH�LQIRUPDWLRQ�LV�DFFHVVLEOH�WR�.:$-(;�VFLHQWLVWV�LQ�%OGJ�
�����DQG�WKH�2SV�&HQWHU�

$FFXUDWH�LQIRUPDWLRQ�IURP�DOO�REVHUYLQJ�V\VWHPV�LV�HVVHQWLDO�WR�HIIHFWLYH�ORQJ�WHUP�GDWD
PDQDJHPHQW��'DLO\�ZHDWKHU�LQIRUPDWLRQ��L�H���JHRV\QFKURQRXV�VDWHOOLWH���UDGDU�RSHUDWLRQV�DQG
DLUFUDIW�PLVVLRQ�VXPPDULHV��IRUHFDVW�DQG�TXLFN�ORRN�DQDO\VHV��DQG�RWKHU�LQIRUPDWLRQ�JDWKHUHG
DQG�FDWDORJHG�GXULQJ�WKH�,23�ZLOO�EH�DYDLODEOH�VKRUWO\�DIWHU�WKH�,23�DV�D�VXPPDU\�RI
.:$-(;�RSHUDWLRQV�DQG�D�JXLGHERRN�WR�.:$-(;�GDWD�

Chapter 3: TRMM satellite overpasses

7KH�JURXQG�WUDFN�RI�WKH�7500�VDWHOOLWH�SDVVHV�ZLWKLQ�����NP�RI�WKH�.ZDMDOHLQ�UDGDU
DSSUR[LPDWHO\����WLPHV�SHU�PRQWK���2I�WKRVH�RYHUSDVVHV�RQO\�D�VPDOO�IUDFWLRQ�SDVV
VXIILFLHQWO\�FORVH�WR�.ZDMDOHLQ�WR�IDFLOLWDWH�SRVVLEOH�LQWHUFRPSDULVRQ�RI�WKH�VDWHOOLWH�GDWD�DQG
*9�UDGDU�GDWD���&ORVHU�RYHUSDVVHV�KDYH�D�ODUJHU�DUHD�RI�LQWHUVHFWLRQ�RI�WKH�VDWHOOLWH�VZDWK
ZLWK�WKH�*9�UHJLRQ��)LJ�������7KH�QXPEHU�RI�XVHIXO�RYHUSDVVHV�IRU�VDWHOOLWH�*9
LQWHUFRPSDULVRQ�LV�DQ�HYHQ�VPDOOHU�IUDFWLRQ�DV�WKUHH�FRQGLWLRQV�PXVW�EH�PHW�VLPXOWDQHRXVO\�
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D�FORVH�RYHUSDVV�WR�.ZDMDOHLQ�E\�WKH�VDWHOOLWH��D�UDLQ�HYHQW�ZLWKLQ�����NP�RI�.ZDMDOHLQ��DQG�D
IXQFWLRQDO�VWDWXV�RI�WKH�JURXQG�EDVHG�UDGDU��7KH�VL[�EHVW�RYHUSDVV�HYHQWV�LQ�WHUPV�RI�WKH
MX[WDSRVLWLRQ�RI�WKHVH�WKUHH�FULWHULD�IRU����-XO\������6HSWHPEHU������DUH�VKRZQ�LQ�)LJ������7KH
VXPPHU�RI������ZDV�GULHU�WKDQ�QRUPDO�DW�.ZDMDOHLQ��6HF�����D�LQ�.:$-(;�6FLHQWLILF�2YHUYLHZ
DQG�2EMHFWLYHV��VR�ZH�DQWLFLSDWH�D�PRUH�IUHTXHQW�FRLQFLGHQFH�RI�ZLGHVSUHDG�SUHFLSLWDWLRQ�DQG
VDWHOOLWH�RYHUSDVVHV�GXULQJ�WKH�SURMHFW�SHULRG�LQ������

)RU�SODQQLQJ�SXUSRVHV��WKH�7500�VDWHOOLWH�RYHUIOLJKW�VFKHGXOH�IRU�WKH�SODQQHG
.:$-(;�SHULRG�RI����-XO\������6HSWHPEHU������LV�VKRZQ�LQ�7DEOH���

7DEOH �� 7LPHV DQG GLVWDQFHV RI FORVHVW 7500 VDWHOOLWH JURXQG WUDFN WR .ZDMDOHLQ UDGDU IRU .:$-(; SHULRG
��� -XO\ � �� 6HSWHPEHU ����� EDVHG RQ SUHGLFWHG JURXQG WUDFN DV RI �� -XQH ����� .ZDMDOHLQ ORFDO WLPH LV
87&��� KRXUV� 1XPEHUV EDVHG RQ RUELW FRPSXWDWLRQ XVLQJ 76',6 2YHUIOLJKW )LQGHU�

'DWH 7LPH �87&� 2UELW 6HJPHQW 5DQJH �± �� NP�

�� -XO\ ���� 1RUWKERXQG ��

�� -XO\ ���� 6RXWKERXQG ���

�� -XO\ ���� 6RXWKERXQG ��

�� -XO\ ���� 6RXWKERXQG ���

�� -XO\ ���� 1RUWKERXQG ���

�� -XO\ ���� 1RUWKERXQG ��

� $XJXVW ���� 1RUWKERXQG ���

� $XJXVW ���� 6RXWKERXQG ���

� $XJXVW ���� 6RXWKERXQG ��

� $XJXVW ���� 1RUWKERXQG ���

� $XJXVW ���� 1RUWKERXQG ��

� $XJXVW ���� 1RUWKERXQG ���

� $XJXVW ���� 6RXWKERXQG ���

�� $XJXVW ���� 6RXWKERXQG �

�� $XJXVW ���� 6RXWKERXQG ���

�� $XJXVW ���� 1RUWKERXQG ���

�� $XJXVW ���� 1RUWKERXQG ��

�� $XJXVW ���� 6RXWKERXQG ��

�� $XJXVW ���� 6RXWKERXQG ���

�� $XJXVW ���� 1RUWKERXQG ���

�� $XJXVW ���� 1RUWKERXQG ��

�� $XJXVW ���� 1RUWKERXQG ���

�� $XJXVW ���� 6RXWKERXQG ���

�� $XJXVW ���� 6RXWKERXQG ��

�� $XJXVW ���� 6RXWKERXQG ���

�� $XJXVW ���� 1RUWKERXQG ��

�� $XJXVW ���� 1RUWKERXQG ���

�� $XJXVW ���� 6RXWKERXQG ���

� 6HSWHPEHU ���� 6RXWKERXQG ��

� 6HSWHPEHU ���� 6RXWKERXQG ���

� 6HSWHPEHU ���� 1RUWKERXQG ���

� 6HSWHPEHU ���� 1RUWKERXQG ��

� 6HSWHPEHU ���� 1RUWKERXQG ���

� 6HSWHPEHU ���� 6RXWKERXQG ���

�� 6HSWHPEHU ���� 6RXWKERXQG ��

�� 6HSWHPEHU ���� 1RUWKERXQG ���

�� 6HSWHPEHU ���� 1RUWKERXQG ��

�� 6HSWHPEHU ���� 1RUWKERXQG ���

�� 6HSWHPEHU ���� 6RXWKERXQG ���

�� 6HSWHPEHU ���� 6RXWKERXQG ��
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Chapter 4: KWAJEX manned platform schedules

4.1 Upper-air soundings

/DQG�EDVHG�VRXQGLQJV�IURP�.ZDMDOHLQ��5RL�1DPXU��0HFN��/DH��DQG�:RMD�ZLOO
FRPPHQFH�IRU�.:$-(;�ZLWK�WKH����87&����-XO\�VRXQGLQJ�������/7����-XO\��LQ�RUGHU�WR
SURYLGH�FRQWH[W�IRU�WKH�ZHDWKHU�VLWXDWLRQ�RQ����-XO\��WKH�ILUVW�GD\�RI�VKLS�RSHUDWLRQV�DQG
SRVVLEOH�DLUFUDIW�RSHUDWLRQV��/DQG�EDVHG�VRXQGLQJV�ZLOO�FRQWLQXH�WR�EH�REWDLQHG�ZKLOH�WKH
VKLS�LV�LQ�SRUW�PLG�SURMHFW��/DQG�EDVHG�VRXQGLQJ�RSHUDWLRQV�IRU�.:$-(;�ZLOO�FHDVH�ZLWK
WKH����87&����6HSWHPEHU�VRXQGLQJ�������/7����6HSWHPEHU��

4.2 Tethered sonde

$�WHWKHUHG�VRQGH�ZLOO�RSHUDWH�IURP����-XO\�����6HSWHPEHU���6HH�6HF�����D�IRU�GHWDLOV�

a. 2-D video disdrometers

$Q�H[SHULHQFHG���'�'LVGURPHWHU�6FLHQWLVW�ZLOO�EH�DVVLJQHG�WR�PLQG�WKH���'�YLGHR
GLVGURPHWHUV�GDLO\�IURP����-XO\������6HSWHPEHU�LQ�RUGHU�WR�LQVXUH�KLJK�TXDOLW\�GDWD�IURP
WKHVH�LQVWUXPHQWV�

4.3 Ship

7KH�FXUUHQW�VKLS�VFKHGXOH�IRU�WKH�12$$�6KLS�5RQDOG�+��%URZQ�LV�VKRZQ�LQ�7DEOH����7KH
VKLS·V�GD\V�DW�VHD�DUH�EURNHQ�LQWR���,23V�ZLWK���GD\V�LQ�SRUW�DSSUR[LPDWHO\�PLG�SURMHFW�IRU
UHVXSSO\��UHVWDIILQJ��DQG�VKRUH�OHDYH�

7DEOH �� 12$$ 6KLS %URZQ VFKHGXOH�

'DWH 'HVFULSWLRQ

�� -XO\ DU� .ZDMDOHLQ ,VODQG IURP $50�1DXUX FUXLVH
�� -XO\ OY� .ZDMDOHLQ ,VODQG � VWDUW ,23�
�� $XJXVW DU� .ZDMDOHLQ ,VODQG � HQG ,23�
�� $XJXVW OY� .ZDMDOHLQ ,VODQG � VWDUW ,23�
�� 6HSWHPEHU DU� .ZDMDOHLQ ,VODQG � HQG ,23�
�� 6HSWHPEHU OY� .ZDMDOHLQ ,VODQG IRU 0RRULQJV FUXLVH

4.4 Aircraft

7KH�WZR�RI�WKH�WKUHH�.:$-(;�DLUFUDIW�ZLOO�DUULYH�RQ�.ZDMDOHLQ�,VODQG�RQ�D�VFKHGXOH
WKDW�ZLOO�KDYH�WKHP�UHDG\�IRU�D�SRWHQWLDO�ILUVW�IOLJKW�RQ����-XO\�������7KH�ILUVW�SRWHQWLDO�IOLJKW
IRU�WKH�1$6$�'&���LV����-XO\���$LUFUDIW�DUULYDO�DQG�GHSDUWXUH�GDWHV�DUH�JLYHQ�LQ�7DEOH���
%RWK�WKH�&LWDWLRQ�DQG�WKH�&RQYDLU�����PD\�OHDYH�HDUOLHU�WKDQ�LQGLFDWHG�LI�WKHLU�DOORFDWHG
IOLJKW�KRXUV�DUH�H[KDXVWHG�EHIRUH�WKH�ODVW�GD\�RI�WKH�SURMHFW�

7DEOH �� 6FKHGXOHG DUULYDO DQG GHSDUWXUH GDWHV RI .:$-(; DLUFUDIW�

$LUFUDIW DUULYDO GDWH ILUVW SRWHQWLDO IOLJKW GHSDUWXUH GDWH

1$6$ '&�� �� -XO\ �� -XO\ �� 6HSWHPEHU
81' &LWDWLRQ �� -XO\ �� -XO\ �� 6HSWHPEHU
8: &RQYDLU���� �� -XO\ �� -XO\ �� 6HSWHPEHU
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Chapter 5: Radars

%RWK�WKH�&�EDQG�UDGDU�RSHUDWLRQV�RQ�WKH�VKLS�DQG�WKH�6�EDQG�UDGDU�RSHUDWLRQV�DW�WKH
2SV�&HQWHU�RQ�.ZDMDOHLQ�,VODQG�ZLOO�EH�VWDIIHG����KRXUV�D�GD\��:KHQ�HLWKHU�UDGDU�LV�GRZQ��

GXDO�'RSSOHU�GDWD�ZLOO�QRW�EH�DEOH�WR�EH�FROOHFWHG�DQG�WKH�UHPDLQLQJ�UDGDU�ZLOO�XWLOL]H�D�VLQJOH
UDGDU�VFDQQLQJ�PRGH���:KHQ�ERWK�UDGDUV�DUH�RSHUDWLRQDO��WKH\�ZLOO�XVH�D�FRRUGLQDWHG�GXDO�
'RSSOHU�VFDQQLQJ�VWUDWHJ\�

5.1 Kwajalein S-band radar

a. Characteristics

7KH�FKDUDFWHULVWLFV�RI�WKH�.ZDMDOHLQ�6�EDQG�UDGDU�DUH�GHVFULEHG�LQ�7DEOH���

7DEOH �� .ZDMDOHLQ 6�EDQG UDGDU�

0RGHO 0RGLILHG ':65���6

:DYHOHQJWK ����� FP

3HDN WUDQVPLW SRZHU ��� N: ���� N: KRUL]RQWDO� ��� N: YHUWLFDO�

SXOVH GXUDWLRQ �XVHF� ����

PLQXPXP GHWHFWDEOH VLJQDO ²��� G%P

DQWHQQD JDLQ a���� G%

35) YDULDEOH ������� +] �PD[LPXP RI � VSHFLILHG DW D
WLPH�

3RODUL]DWLRQ +RUL]RQWDO DQG YHUWLFDO

%HDPZLGWK ���� GHJUHHV

DQWHQQD DQG UDGRPH GLPHQVLRQV $QWHQQD ����� P�� UDGRPH ����� P�

$QWHQQD KHLJKW DERYH PVO ���� P

PD[LPXP VFDQ VSHHG �� GHJ�VHF

HOHYDWLRQ UDQJH ���� WR ���� GHJ

DYDLODEOH UDGDU YDULDEOHV =� 9U� 6:� ='5� 3+,'3� .'3

5DGDU SURFHVVRU DQG VRIWZDUH 6LJPHW 593�� 5&3��� DQG ,ULV VRIWZDUH 9����

7KH�FOXWWHU�FKDUDFWHULVWLFV�LQ�WKH�YLFLQLW\�RI�.ZDMDOHLQ�,VODQG�DUH�VXFK�WKDW�WKH�UDGDU�GDWD
ZLWKLQ�D����NP�UDQJH�RI�WKH�6�EDQG�DUH�HVVHQWLDOO\�QRW�XVDEOH�IRU�UHVHDUFK�SXUSRVHV��$����NP
UDGLXV�KROH�LV�FXW�LQ�WKH�7500�*9�SURGXFWV�IURP�.ZDMDOHLQ�IRU�WKLV�UHDVRQ�

b. Responsibility for operations

$V�.05�86$.$�ZHDWKHU�UDGDU�FRQWUDFWRU�RQ�.ZDMDOHLQ��$HURPHW�,QF��KDV�VROH
UHVSRQVLELOLW\�IRU�RSHUDWLRQV�RI�WKH�6�EDQG�UDGDU���.:$-(;�VFLHQWLVWV�ZLOO�ZRUN�ZLWK
$HURPHW�SHUVRQQHO�WR�FRQWURO�WKH�UDGDU�LQ�D�PDQQHU�WKDW�MRLQWO\�VDWLVILHV�.05�2SHUDWLRQDO
UHTXLUHPHQWV�DQG�.:$-(;�VFLHQWLILF�REMHFWLYHV���+RZHYHU��$HURPHW�KDV�XOWLPDWH�DXWKRULW\
RYHU�WKH�UDGDU�VFDQV�DQG�WDVN�VFKHGXOLQJ�

$�FULWLFDO�FRPSRQHQW�RI�MRLQW�FRQWURO�RI�WKH�UDGDU�GXULQJ�.:$-(;�LV�FOHDU�DQG�IUHTXHQW
FRPPXQLFDWLRQ�EHWZHHQ�WKH�.:$-(;�UDGDU�VFLHQWLVWV�DQG�$HURPHW�SHUVRQQHO���7KH�QHHG
IRU�WKLV�FRPPXQLFDWLRQ�DQG�WKH�WHFKQLFDO�FRQVWUDLQWV�DVVRFLDWHG�ZLWK�FRQWUROOLQJ�WKH�UDGDU

������������������������������������������������
� $ UDGDU PD\ EH GRZQ IRU UHJXODU PDLQWHQDQFH� FDOLEUDWLRQ� RU UHSDLU� 2EYLRXVO\� VFKHGXOHG UDGDU GRZQ WLPHV
VKRXOG EH WLPHG WR FRLQFLGH ZLWK SHULRGV ZKHQ WKHUH LV D OXOO LQ WKH SUHFLSLWDWLRQ LQ WKH YLFLQLW\ DQG VKRXOG QRW
RFFXU GXULQJ 7500 VDWHOOLWH RYHUSDVVHV�
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DUH�WKH�SULPDU\�UHDVRQV�WKH�.:$-(;�2SV�&HQWHU�LV�ORFDWHG�QH[W�WR�WKH�$HURPHW�RIILFHV���$
FRQWLQXLQJ�GLDORJXH�RI�UHVSHFWLYH�QHHGV�DQG�SURSRVHG�VROXWLRQV�KDV�ZRUNHG�ZHOO�LQ�GHVLJQLQJ
WKH�QRPLQDO�*9�VFDQ�VWUDWHJ\�DQG�PRGLI\LQJ�LW�DV�WKH�UDGDU�VXIIHUHG�PHFKDQLFDO�SUREOHPV
GXULQJ�WKH�ODVW�\HDU���%RWK�VLGHV�QHHG�WR�FDUHIXOO\�OLVWHQ�WR�HDFK�RWKHU·V�FRQFHUQV�DQG�VXJJHVW
VROXWLRQV�WKDW�DGGUHVV�WKH�QHHGV�RI�ERWK�JURXSV���.:$-(;�UDGDU�VFLHQWLVWV�QHHG�WR�NHHS�LQ
PLQG�WKDW�WKH�$HURPHW�SHUVRQQHO�KDYH�XQLTXH�VNLOOV�DQG�H[SHULHQFH�ZLWK�WKH�6�EDQG�UDGDU
WKDW�DUH�HVVHQWLDO�WR�REWDLQLQJ�D�YDOXDEOH�UHVHDUFK�GDWD�VHW�GXULQJ�.:$-(;�

7KHUH�DUH�WKUHH�SRWHQWLDO�ZRUNVWDWLRQV�IRU�FRQWUROOLQJ�WKH�UDGDU��WKH�6*,�ZRUNVWDWLRQ
UXQQLQJ�6LJPHW�,5,6�LQ�WKH�.:$-(;�2SV�&HQWHU��WKH�6*,�ZRUNVWDWLRQ�UXQQLQJ�6LJPHW
,5,6�LQ�WKH�$HURPHW�RIILFHV��DQG�WKH�6*,�ZRUNVWDWLRQ�UXQQLQJ�6LJPHW�,5,6�LQ�WKH�EDVH�RI�WKH
UDGDU�VWUXFWXUH���7KH�ZRUNVWDWLRQ�LQ�WKH�EDVH�RI�WKH�UDGDU�VWUXFWXUH�KDV�DQ�XQIDYRUDEOH�QRLVH
HQYLURQPHQW�DQG�ZLOO�EH�DYRLGHG�ZKHQHYHU�SRVVLEOH���7KH�IROORZLQJ�JXLGHOLQHV�DUH�SURSRVHG
IRU�MRLQW�RSHUDWLRQ�RI�WKH�6�EDQG�UDGDU��7KHVH�PD\�EH�PRGLILHG�RQFH�WKH�WHFKQLFDO�GHWDLOV�RI
LPSOHPHQWLQJ�MRLQW�FRQWURO�RI�WKH�UDGDU�DUH�FRPSOHWHO\�ZRUNHG�RXW�EHWZHHQ�.:$-(;�DQG
$HURPHW�

�� ,W�ZLOO�DOZD\V�EH�FOHDU�ZKR�KDV�UHVSRQVLELOLW\�IRU�FRQWUROOLQJ�WKH�UDGDU�VFDQ�WDVN
VFKHGXOH��$�SK\VLFDO�V\PERO�VXFK�DV�D�ODUJH�ZRRGHQ�NH\�ZLOO�EH�PRYHG�EHWZHHQ�WKH
ZRUNVWDWLRQV�WKDW�FDQ�SRWHQWLDOO\�FRQWURO�WKH�UDGDU�WR�LQGLFDWH�ZKLFK�RQH�KDV�DFWLYH
FRQWURO���:RUNVWDWLRQV�ZLWKRXW�WKH�UDGDU�NH\�ZLOO�RQO\�EH�XVHG�WR�REVHUYH�UDGDU
RSHUDWLRQV��LQGHSHQGHQW�RI�ZKHWKHU�WKH�VRIWZDUH�WKH\�DUH�UXQQLQJ�WHFKQLFDOO\�KDV
SHUPLVVLRQ�WR�PRGLI\�RSHUDWLRQV�

�� ,W�LV�DQWLFLSDWHG�WKDW�PRVW�RI�WKH�WLPH��WKH�FRQWURO�RI�WKH�UDGDU��DQG�UDGDU�NH\��ZLOO�UHVLGH
ZLWK�$HURPHW��2QO\�XQGHU�VSHFLDO�FLUFXPVWDQFHV�ZLOO�UDGDU�FRQWURO�UHVLGH�ZLWK�WKH
.:$-(;�2SV�&HQWHU�

�� ,I�ZHDWKHU�FRQGLWLRQV�DUH�VXFK�WKDW�LW�LV�DQWLFLSDWHG�WKDW�WKH�FXUUHQWO\�HPSOR\HG�VFDQ
VWUDWHJ\�ZLOO�QRW�FKDQJH�IRU�DQ�KRXU�RU�PRUH��FRQWURO�RI�WKH�UDGDU��DQG�UDGDU�NH\��ZLOO
DOZD\V�UHVLGH�ZLWK�$HURPHW�

�� %RWK�$HURPHW�DQG�.:$-(;�2SV�VFLHQWLVWV�ZLOO�DFWLYHO\�PRQLWRU�WKH�6�EDQG�UDGDU�GDWD
DW�DOO�WLPHV�LQ�RUGHU�WR�DQWLFLSDWH�WKHLU�QHHGV�IRU�FKDQJHV�LQ�WKH�VFDQ�VWUDWHJ\���,Q�WKLV
ZD\��HDFK�JURXS�FDQ�SURYLGH�QRWLFH�WR�WKH�RWKHU��LGHDOO\����PLQ�RU�PRUH�EXW�DW�OHDVW���
PLQ��SULRU�WR�DQ\�QHHGHG�PRGLILFDWLRQV�LQ�WKH�WDVN�VFKHGXOH���7KH�SXUSRVH�RI�SURYLGLQJ
WKLV�QRWLFH�RI�FKDQJLQJ�UHTXLUHPHQWV�LV�WR�DOORZ�WLPH�WR�GLVFXVV�DQG�UHDFK�FRQVHQVXV�RQ
ZKDW�WKH�FKDQJH�LV�DQG�H[DFWO\�ZKHQ�WKH�FKDQJH�ZLOO�EH�LPSOHPHQWHG�

�� 'HSHQGLQJ�RQ�WKH�QDWXUH�RI�WKH�FKDQJH�LQ�WKH�WDVN�VFKHGXOH�DQG�WKH�.:$-(;�2SV
&HQWHU�DQG�$HURPHW�SHUVRQQHO�FXUUHQWO\�RQ�VKLIW��FRQWURO�RI�WKH�UDGDU��UDGDU�NH\��PD\�RU
PD\�QRW�VKLIW�EHWZHHQ�WKH�JURXSV��7KH�JURXS�ZLWK�WKH�UDGDU�NH\�ZRXOG�LPSOHPHQW�WKH
DJUHHG�XSRQ�FKDQJH�WR�WKH�WDVN�VFKHGXOH�LQGHSHQGHQW�RI�ZKHWKHU�WKH\�LQLWLDOO\
UHTXHVWHG�LW�

�� &RQWURO�ZRXOG�SDVV�IURP�$HURPHW�WR�WKH�.:$-(;�2SV�&HQWHU�LI�WKH�WLPLQJ�RI�WKH
FKDQJHV�LQ�VFDQ�VWUDWHJ\�QHHGV�WR�EH�FORVHO\�FRRUGLQDWHG�ZLWK�WKH�VKLS�UDGDU�DQG�WKH�2SV
&HQWHU�SHUVRQQHO�SUHVHQW�KDYH�DGHTXDWH�WUDLQLQJ�ZLWK�WKH�6LJPHW�VRIWZDUH�V\VWHP�

�� ,I�WKH�.:$-(;�2SV�&HQWHU�KDV�FRQWURO�RI�WKH�UDGDU��WKHQ�FRQWURO�ZLOO�SDVV�EDFN�WR
$HURPHW�ZKHQ�FKDQJHV�LQ�VFDQ�VWUDWHJ\�QR�ORQJHU�QHHG�WR�EH�FORVHO\�FRRUGLQDWHG�ZLWK
WKH�VKLS�RU�WKH�2SV�&HQWHU�SHUVRQQHO�FRPLQJ�RQ�VKLIW�GR�QRW�KDYH�DGHTXDWH�WUDLQLQJ
ZLWK�WKH�6LJPHW�VRIWZDUH�V\VWHP�

�� (LWKHU�$HURPHW�RU�WKH�.:$-(;�2SV�&HQWHU�FDQ�GHVLJQ�DQG�GHILQH�WDVNV��VFDQ
VWUDWHJLHV��ZLWKLQ�DJUHHG�XSRQ�QDPLQJ�FRQYHQWLRQV���.:$-(;�2SV�&HQWHU�RULJLQDWHG
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WDVNV�DUH�VXEMHFW�WR�WKH�UHYLHZ�RI�WKH�3URMHFW�6FLHQFH�&RRUGLQDWRU���1RWH�WKDW�GHILQLQJ�D
WDVN�GHILQHV�D�VHW�RI�VFDQ�DQJOHV�DQG�FKDUDFWHULVWLFV�RI�WKH�UDGDU�VXFK�DV�SXOVH�ZLGWK��VFDQ
VSHHG��35)��YDULDEOHV�REWDLQHG��HWF��DVVRFLDWHG�ZLWK�WKH�UDGDU�VFDQQLQJ�EXW�GRHV�QRW�UXQ
WKH�WDVN���7DVNV�KDYH�WR�EH�GHILQHG�EHIRUH�WKH\�FDQ�EH�VFKHGXOHG���,Q�WKLV�ZD\��QHZ�WDVNV
FDQ�EH�DYDLODEOH�EHIRUH�WKH\�QHHG�WR�EH�VFKHGXOHG�WR�UXQ�

�� ,W�LV�DQWLFLSDWHG�WKDW�WKHUH�PD\�EH�SHULRGV�ZKHQ�$HURPHW�KDV�FRQWURO�RI�WKH�UDGDU�DQG
WKH�WDVN�VFKHGXOH�QHHGV�WR�EH�FKDQJHG�IUHTXHQWO\�WR�DFFRPRGDWH�.:$-(;�VFLHQWLILF
UHTXLUHPHQWV���,Q�WKLV�FDVH��DQWLFLSDWLRQ�RI�WKH�H[DFW�WLPH�WKH�FKDQJH�ZLOO�QHHG�WR�EH
LPSOHPHQWHG�LV�SDUWLFXODUO\�LPSRUWDQW���,W�ZLOO�EH�WKH�UHVSRQVLELOLW\�RI�WKH�.:$-(;�2SV
&HQWHU�WR�GHWHUPLQH�WKH�QHHGHG�WLPLQJ�RI�WKH�FKDQJH��WKH�VSHFLILF�WDVN�EHLQJ�UHTXHVWHG�
DQG�WR�FRPPXQLFDWH�WKDW�UHTXHVWHG�FKDQJH�LQIRUPDWLRQ�WR�$HURPHW�DW�OHDVW����PLQ
DKHDG�RI�WLPH�

c. KMR operational constraints

$HURPHW�KDV�WZR�PDLQ�RSHUDWLRQDO�UHTXLUHPHQWV�IURP�.05�WKDW�PXVW�EH
DFFRPPRGDWHG�GXULQJ�WKH�.:$-(;�SHULRG��UHJXODU�VXUYHLOODQFH�VFDQV�WR�VKRZ�SUHFLSLWDWLRQ
LQ�WKH�YLFLQLW\�DQG�YROXPH�VFDQV�RYHU�5RL�1DPXU�DQG�0HFN�WKDW�DUH�XVHG�DV�LQSXW�IRU
OLJKWQLQJ�ZDUQLQJV���7KHVH�.05�UHTXLUHPHQWV�WDNH�SUHFHGHQFH�RYHU�.:$-(;
UHTXLUHPHQWV�

Surveillance scans

$�ORQJ�UDQJH�VXUYHLOODQFH�VFDQ�RI�UHIOHFWLYLW\�WR�����NP�UDQJH�LV�UHTXLUHG�E\�.05�RQ�D
UHJXODU�VFKHGXOH�HYHU\�a���PLQ���7KHVH�GDWD�DUH�RQ�YLGHR�GLVSOD\V�DW�VHYHUDO�ORFDWLRQV
WKURXJKRXW�.05�LQFOXGLQJ�WKH�)$$�WRZHU��5RL�1DPXU�,VODQG��0HFN�,VODQG��DQG�ZLOO�DOVR�EH
DYDLODEOH�LQ�WKH�0LVVLRQ�%ULHILQJ�5RRP�LQ�%OGJ�������DQG�WKH�.:$-(;�2SV�&HQWHU���7KH
.05�XVHUV�RI�WKHVH�GDWD�GR�QRW�QHFHVVDULO\�KDYH�WKH�WUDLQLQJ�WR�GLVWLQJXLVK�UHDO�HFKR�IURP
JURXQG�FOXWWHU�DQG�VHD�FOXWWHU��VR�WR�PLQLPL]H�WKHVH�QRQPHWHRURORJLFDO�HFKRHV�D�VLQJOH�WLOW�DW
���HOHYDWLRQ�LV�XVHG�DQG�WDNHV�OHVV�WKDQ�D�PLQXWH�WR�FRPSOHWH���.05�KDV�VRPH�IOH[LELOLW\�LQ
WKH�H[DFW�LQWHUYDO�EHWZHHQ�VXUYHLOODQFH�VFDQV�EXW�UHTXLUHV�WKDW�LW�LV�EHWZHHQ���������PLQ�

Lightning warnings

$V�D�PLVVLOH�WHVWLQJ�UDQJH��.05�KDV�IDFLOLWLHV�RQ�5RL�1DPXU�DQG�0HFN�LVODQGV�WR�WKH
QRUWK�RI�.ZDMDOHLQ�ZKLFK�ZRXOG�EH�GDQJHURXV�LQ�OLJKWQLQJ�FRQGLWLRQV��.05�UHTXLUHV
$HURPHW�WR�SURYLGH�OLJKWQLQJ�ZDUQLQJV�IRU�WKHVH�LVODQGV�GXULQJ�WKH�QRUPDO�ZRUNGD\
�GD\OLJKW��GXULQJ�WKH�ZHHN���/LJKWQLQJ�ZDUQLQJV�DUH�QHHGHG����KRXUV�D�GD\�LI�WKHUH�LV�D�URFNHW
RQ�WKH�SDG�DW�0HFN���%DVHG�RQ�WKH�FXUUHQW�VFKHGXOH�RI�.05�SURJUDPV�WKHUH�LV�D�SRVVLELOLW\
WKDW�D�URFNHW�PD\�EH�RQ�WKH�SDG�IRU�VHYHUDO�GD\V�GXULQJ�.:$-(;���$HURPHW�KDV�D�VRIWZDUH
SURJUDP�WKDW�LW�UXQV�RQ�WKH�LQFRPLQJ�UDGDU�YROXPH�GDWD�WR�IRUHFDVW�OLJKWQLQJ���7KLV�ZDUQLQJ
DSSHDUV�DV�D�JUDSKLF�RQ�WKH�YLGHR�GLVSOD\V�RI�WKH�UDGDU�GDWD�IRU�WKH�.05�XVHUV���,I�WKH�6�
EDQG�UDGDU�LV�VFDQQLQJ�D������YROXPH�VFDQ��WKH�OLJKWQLQJ�ZDUQLQJ�SURJUDP�ZLOO�UXQ
DXWRPDWLFDOO\�

$OWKRXJK�SRWHQWLDOO\�IHDVLEOH��D�ZRUNDURXQG�WR�SURYLGH�OLJKWQLQJ�ZDUQLQJV�IURP�WKH�VKLS
UDGDU�ZKHQ�WKH�6�EDQG�UDGDU�LV�VHFWRU�VFDQQLQJ�RYHU�WKH�GXDO�'RSSOHU�OREHV�ZRXOG�EH
FRPSOH[�WR�LPSOHPHQW���,W�ZDV�GHFLGHG�DW�WKH���$SULO������*RGGDUG�PHHWLQJ�WKDW�WKH
.ZDMDOHLQ�6�EDQG�UDGDU�ZRXOG�DOZD\V�VFDQ������GXULQJ�.:$-(;�VR�WKDW�WKH�UHTXLUHG
OLJKWQLQJ�ZDUQLQJV�DUH�QRW�LQWHUUXSWHG�
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d. Single radar scan strategy

:KHQ�WKH�VKLS�LV�QRW�LQ�SRVLWLRQ��L�H���ZKLOH�LQ�SRUW��RU�ZKHQ�WKH�VKLS�UDGDU�LV�GRZQ��WKH
.ZDMDOHLQ�6�EDQG�UDGDU�ZLOO�VFDQ�LQ�D�PRGH�VLPLODU�WR�WKH�QRPLQDO�*9�VFDQ�VWUDWHJ\�UXQ�WKH
UHVW�RI�WKH�\HDU���7KH�QRPLQDO�*9�VWUDWHJ\�DV�RI�)HEUXDU\������LV�GRFXPHQWHG�LQ�6HFWLRQ����
RI�WKH�.:$-(;�6FLHQFH�2EMHFWLYHV�DQG�2YHUYLHZ��+RZHYHU��WKLV�H[DFW�VWUDWHJ\�ZDV�QRW�UXQ�IRU
VHYHUDO�PRQWKV�GXH�WR�PHFKDQLFDO�SUREOHPV�ZLWK�WKH�6�EDQG�UDGDU�WKDW�OLPLWHG�WKH�VFDQ
VSHHG�WR���GHJ�VHF��7KHVH�PHFKDQLFDO�SUREOHPV�LQYROYLQJ�WKH�DQWHQQD�JHDULQJ�ZHUH
FRUUHFWHG�LQ�ODWH�)HEUXDU\�DQG�WKH�QRPLQDO�*9�VFDQ�VWUDWHJ\�UHVXPHG�LQ�0DUFK������

,Q�-XQH�������WKH�.ZDMDOHLQ�6�EDQG�UDGDU�ZLOO�EH�XSJUDGHG�WR�LQFOXGH�D�VHFRQG�UHFHLYHU�
:LWK�GXDO�UHFHLYHUV�LQ�SODFH��WKH�SUHYLRXV�FRQVWUDLQW�RQ�GXDO�SRODUL]DWLRQ�GDWD�FROOHFWLRQ
ZKLFK�OLPLWHG�VFDQ�UDWHV�WR�OHVV�WKDQ���GHJ�VHF�LQ�RUGHU�WR�FROOHFW�VXIILFLHQW�VDPSOHV�DW
KRUL]RQWDO�DQG�YHUWLFDO�SRODUL]DWLRQ�ZLOO�EH�UHPRYHG���7KH�*9�VFDQ�VWUDWHJ\�ZLOO�DEOH�WR�EH
VLPSOLILHG�VLQFH�VSHFLDOL]HG�GXDO�SRODUL]DWLRQ�VFDQV�ZLOO�QR�ORQJHU�EH�QHHGHG���7KH�QHZ�*9
VFDQ�VWUDWHJ\�IRU�.ZDMDOHLQ�ZLOO�EH�GHVLJQHG�YLD�WKH�XVXDO�7500�*9�FKDQQHOV�LQ
FRRSHUDWLRQ�EHWZHHQ�$HURPHW��WKH�8QLYHUVLW\�RI�:DVKLQJWRQ��DQG�-&(7��7KH�VSHFLILF
VWUDWHJ\�FDQQRW�EH�ILQDOL]HG�XQWLO�WKH�UDGDU�XSJUDGH�LV�FRPSOHWH�DQG�WHVWHG�VR�LW�FDQQRW�EH
LQFOXGHG�LQ�WKLV�GRFXPHQW���7KH�SUREDEOH�IRUP�RI�WKH�QHZ�*9�VFDQ�VWUDWHJ\��DQG�KHQFH�WKH
QRQ�,23�6�EDQG�VWUDWHJ\�IRU�.:$-(;�LV�VKRZQ�LQ�7DEOH���

7DEOH �� 3RVVLEOH WDVN VFKHGXOH IRU UHYLVHG *9 VFDQ VWUDWHJ\ IRU .ZDMDOHLQ 6�EDQG�

6FDQ QDPH 6FDQ GXUDWLRQ EDVHG RQ WDVN VFKHGXOHU �PP�VV�

VXUYHLOODQFH �� WLOW # � GHJ�VHF� ��� 35)� �����

53+$6( YROXPH �� WLOWV # �� GHJ�VHF� ��� 35)� �����

YROXPH � �� WLOWV # �� GHJ�VHF� ��� 35)� ������

3URFHVVLQJ�RI�*9�UDGDU�GDWD�FROOHFWHG�DW�.ZDMDOHLQ�VLQFH������E\�ERWK�-&(7�DQG�WKH
8QLYHUVLW\�RI�:DVKLQJWRQ�KDV�LQGLFDWHG�D�KLJK�IUHTXHQF\�RI�RFFXUUHQFH�RI�VHFRQG�WULS�HFKR�
7KH�H[LVWLQJ�UDGDU�TXDOLW\�FRQWURO�DOJRULWKPV�GR�QRW�FRPSOHWHO\�UHPRYH�WKLV�QRQ�
PHWHRURORJLFDO�HFKR�DQG�LW�LV�D�VRXUFH�RI�HUURU�LQ�WKH�.ZDMDOHLQ�7500�*9�SURGXFWV�
6LJPHW�,QF��KDV�UHFHQWO\�LPSOHPHQWHG�D�QHZ�VLJQDO�SURFHVVLQJ�DOJRULWKP�FDOOHG�5DQGRP
3KDVH��53+$6(��LQ�LWV�GLJLWDO�VLJQDO�SURFHVVRU�WKDW�ZLOO�DXWRPDWLFDOO\�GHWHFW�DQG�UHPRYH
VHFRQG�WULS�HFKR�ZLWKLQ�WKH�XQDPELJXRXV�UDQJH�RI�WKH�UDGDU��+RZHYHU��WKHUH�DUH�DSSDUHQWO\
VRPH�LQFRPSDWLELOLWLHV�EHWZHHQ�UXQQLQJ�53+$6(�DQG�FROOHFWLQJ�GXDO�SRODUL]DWLRQ�GDWD�
53+$6(�ZLOO�EH�WHVWHG�DW�.ZDMDOHLQ�LQ�ODWH�-XQH�DQG�HDUO\�-XO\�DQG�D�GHFLVLRQ�ZLOO�EH�PDGH
ZKHWKHU�LW�LV�IHDVLEOH�WR�XVH�SULRU�WR�WKH�VWDUW�RI�.:$-(;�

e. NOAA Ship Ronald H. Brown  C-band radar

Characteristics

7KH�EDVLF�FKDUDFWHULVWLFV�RI�WKH�&�EDQG�'RSSOHU�UDGDU�V\VWHP�RQ�WKH�12$$�6KLS�%URZQ
DUH�VKRZQ�LQ�7DEOH����7KLV�LV�D�QHZ��VWDWH�RI�WKH�DUW�UDGDU�V\VWHP�LQVWDOOHG�LQ�1RYHPEHU
�����E\�12$$���2I�SDUWLFXODU�QRWH�LV�WKDW�WKH�EHDPZLGWK�RI�WKH�DQWHQQD�LV������GHJUHHV�
SURYLGLQJ�EHWWHU�VSDWLDO�UHVROXWLRQ�DW�D�JLYHQ�UDQJH�WKDQ�WKH�72*$�RU�0,7�UDGDUV�XVHG�RQ
VKLS�GXULQJ�72*$�&2$5(��7(336��DQG�6&60(;���%\�WKH�WLPH�RI�.:$-(;��WKH�UDGDU
V\VWHP�ZLOO�KDYH�EHHQ�H[WHQVLYHO\�WHVWHG�E\�UDGDU�HQJLQHHUV�DQG�VFLHQWLVWV�GXULQJ�WKH
-$60,1(�FUXLVH�LQ�0D\�DQG�WKH�$50�1$858�FUXLVH�LQ�-XQH�-XO\���%RWK�WKHVH�FUXLVHV�KDYH
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FROOHFWLRQ�RI�YROXPHWULF�'RSSOHU�UDGDU�GDWD�DV�D�SULPDU\�REMHFWLYH�DQG�WKH�1$858�FUXLVH
ZLOO�DOVR�EH�FROOHFWLQJ�GXDO�'RSSOHU�GDWD�LQ�FRRUGLQDWLRQ�ZLWK�WKH�-DSDQHVH�UDGDU�VKLS�0LUDL�

7DEOH �� 12$$ 6KLS %URZQ &�EDQG UDGDU FKDUDFWHULVWLFV�

0RGHO 5(,���

:DYHOHQJWK ���� FP

3HDN WUDQVPLW SRZHU ��� N:

3XOVH GXUDWLRQ �XVHF� �� ���� ���� ���

0LQXPXP GHWHFWDEOH VLJQDO ²��� G%P

$QWHQQD JDLQ a�� G%

35) YDULDEOH �������� +]

3RODUL]DWLRQ +RUL]RQWDO

%HDPZLGWK ���� GHJUHHV

$QWHQQD DQG UDGRPH GLPHQVLRQV �� IW SDUDEROLF GLVK� �� IW VSKHUH

$QWHQQD KHLJKW DERYH ZDWHU OLQH �� P

0D[LPXP VFDQ VSHHG �� GHJ�VHF

(OHYDWLRQ UDQJH ²��� WR �� GHJ

6WDELOL]DWLRQ 6HDSDWK ���

$YDLODEOH UDGDU YDULDEOHV =� 9U� 6:

5DGDU SURFHVVRU DQG VRIWZDUH 6LJPHW 593�� 5&3�� DQG ,ULV VRIWZDUH 9����

Single radar scan strategy

'XULQJ�SHULRGV�ZKHQ�WKH�.ZDMDOHLQ�6�EDQG�UDGDU�LV�GRZQ��WKH�VKLS�&�EDQG�UDGDU�FDQ
HLWKHU�PDLQWDLQ�LWV�FXUUHQW�GXDO�'RSSOHU�VFDQ�VWUDWHJ\�RU�XVH�D�VWUDWHJ\�VLPLODU�WR�WKH�QRPLQDO
*9�VFDQ�VWUDWHJ\���7KH�GHFLVLRQ�UHJDUGLQJ�ZKLFK�VFDQ�VWUDWHJ\�WR�XVH�ZKLOH�WKH�6�EDQG�LV
GRZQ�ZLOO�EH�GLVFXVVHG�EHWZHHQ�LQ�WKH�6HQLRU�6KLIW�6FLHQWLVWV�RQ�WKH�VKLS�DQG�LQ�WKH
2SHUDWLRQV�&HQWHU�DQG�ZLOO�EH�D�IXQFWLRQ�RI�WKH�FXUUHQW�ZHDWKHU�FRQGLWLRQV��ZKHWKHU�DQ\
DLUFUDIW�DUH�LQ�WKH�DLU��DQG�WKH�DQWLFLSDWHG�GXUDWLRQ�RI�WKH�6�EDQG�UDGDU�GRZQ�SHULRG�

6LQFH�WKH�VKLS�UDGDU�KDV�WKH�DELOLW\�WR�RSHUDWH�DW�D�KLJKHU�35)�WKDQ�WKH�.ZDMDOHLQ�6�EDQG
UDGDU�DQG�WKH�VKLS�UDGDU�GRHV�QRW�KDYH�.05�RSHUDWLRQDO�UHTXLUHPHQWV��WKH�VKLS�YHUVLRQ�RI
WKH�*9�VFDQ�VWUDWHJ\�ZLOO�EH�VOLJKWO\�GLIIHUHQW�IURP�WKDW�XVHG�IRU�WKH�6�EDQG��7KH�YROXPH
VFDQV�ZLOO�EH�GHVLJQHG�WR�WRS����NP��XVXDO�PD[�HFKR�WRS�KHLJKW��DW����NP�UDQJH�DQG�\LHOG�a�
NP�YHUWLFDO�UHVROXWLRQ�RU�EHWWHU�DW����NP��7KH�VKLS·V�*9�OLNH�YROXPH�VFDQ�ZLOO�EH�GHVLJQHG
RQFH�WKH�UHYLVHG�*9�YROXPH�VFDQ�IRU�6�EDQG�LV�ILQDOL]HG�DQG�WKXV�FDQQRW�EH�LQFOXGHG�LQ�WKLV
GRFXPHQW���7KH�VXUYHLOODQFH�VFDQ�ZLOO�FRQVLVW�RI�D�SDLU�RI�ORZ�OHYHO�WLOWV������DQG�����GHJ��)LJ�
����7KH�DYDLODELOLW\�RI�GDWD�IURP�WZR�WLOWV�DLGV�LQ�GLVWLQJXLVKLQJ�PHWHRURORJLFDO�HFKR�IURP�VHD
FOXWWHU�DW�FORVHU�UDQJHV�DQG�H[WHQGV�WKH�XVHDEOH�UDQJH�RI�WKH�VXUYHLOODQFH�VFDQ�

7DEOH �� 6FDQV IRU *9�OLNH VFDQ VWUDWHJ\ IRU &�EDQG VKLS UDGDU�

6FDQ QDPH $SSUR[� VFDQ GXUDWLRQ �PP�VV�

VXUYHLOODQFH �� WLOWV # �� GHJ�VHF� ��� 35)� �����
YROXPH ��� WLOWV # �� GHJ�VHF� ���� 35)� � �����
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7DEOH �� 6FDQ FKDUDFWHULVWLFV IRU *9�OLNH VFDQ VWUDWHJ\ IRU &�EDQG VKLS UDGDU�

1DPH YDULDEOHV GHJ�VHF � WLOWV � VDPSOHV SXOVH ZLGWK
�XVHF�

PD[
UDQJH
�NP�

35)
�+]�

1\TXLVW
YHORFLW\
�P�V�

6XUYHLOODQFH = � � �� � ���� ��� 1$

9ROXPH =� 9U �� �� �� ���� ��� ���� ����

f. Ship positioning

7KH�FOLPDWRORJ\�RI�WKH�*9�FRYHUDJH�DUHD�DURXQG�.ZDMDOHLQ�LQGLFDWHV�D�VWHHS�1�6�UDLQIDOO
JUDGLHQW�ZLWK�PRUH�UDLQIDOO�LQ�WKH�VRXWKHUQ�KDOI�RI�WKH�FLUFOH���7KH�SUHYDLOLQJ�ZLQGV�LQ�WKH
.ZDMDOHLQ�DUHD�DUH�HDVWHUO\��6WRUPV�FDQ�WUDFN�IURP�DQ\�GLUHFWLRQ�EXW�RIWHQ�DSSURDFK�IURP�WKH
QRUWKHDVW���7KH�12$$�6KLS�%URZQ�KDV�D�WRS�VSHHG�RI�RQO\�KDOI�WKH�W\SLFDO�DGYHFWLRQ�VSHHG
RI�VWRUPV�LQ�WKH�.ZDMDOHLQ�DUHD�VR�LW�LV�WRR�VORZ�WR�FKDVH�VWRUPV���$W�WKH�0DUFK�.:$-(;
PHHWLQJ��WZR�IL[HG�SRVLWLRQV�ZHUH�GHVLJQDWHG�IRU�WKH�VKLS�����NP�WR�WKH�VRXWK�RI�.ZDMDOHLQ
IRU�WKH�ILUVW�,23�DQG����NP�WR�WKH�VRXWKZHVW�RI�.ZDMDOHLQ�IRU�WKH�VHFRQG�,23��)LJ�����

g. Dual-Doppler scanning

7KH�.:$-(;�SHULRG�LV�WKH�RQO\�WLPH�GXULQJ�WKH�7500�VDWHOOLWH�OLIHWLPH�WKDW�VFLHQWLILF
REMHFWLYHV�UHTXLULQJ���'�ZLQGV�FDQ�EH�DGGUHVVHG�DW�WKH�.ZDMDOHLQ�*9�VLWH���7R�VLPSOLI\�UDGDU
RSHUDWLRQV��WKH�.ZDMDOHLQ�,VODQG�DQG�VKLS�UDGDU�ZLOO�EH�UXQ�LQ�D�PRGH�WR�IDFLOLWDWH�FROOHFWLRQ
RI�GXDO�'RSSOHU�GDWD�DW�DOO�WLPHV�ERWK�UDGDUV�DUH�RSHUDWLRQDO�

Five minute volumes

([SHULHQFH�LQ�RWKHU�ILHOG�SURJUDPV�RYHU�WKH�ODVW����\HDUV�KDV�VKRZQ�WKDW���PLQXWHV�LV�D
JRRG�OHQJWK�IRU�D�GXDO�'RSSOHU�YROXPH�VFDQ�DV�D�FRPSURPLVH�EHWZHHQ�WKH�FRPSHWLQJ
FRQVWUDLQWV�RI�LQFUHDVLQJ�YHUWLFDO�UHVROXWLRQ��PRUH�WLOWV��PRUH�WLPH��DQG�GHFUHDVLQJ�WKH�WLPH
WR�FRPSOHWH�WKH�VFDQ��7RWDO�VFDQ�OHQJWK�QHHGV�WR�EH�NHSW�VKRUW�WR�PLQLPL]H�WKH�GHJUHH�RI
VWRUP�HYROXWLRQ�ZLWKLQ�WKH�VDPSOH�YROXPH�GXULQJ�WKH�VFDQ��&RRUGLQDWLRQ�RI�WKH�VWDUW�WLPH�RI
WKH�VFDQV�LV�DOVR�YHU\�GHVLUDEOH�LQ�RUGHU�WR�PLQLPL]H�WKH�WLPH�GLIIHUHQFH�EHWZHHQ�WKH
LQWHUVHFWLRQ�RI�WKH�EHDPV�RI�WKH�WZR�UDGDUV���7KH�UDGLDO�YHORFLW\�GDWD�DORQJ�WKH�EHDPV�IURP
HDFK�RI�WKH�WZR�UDGDUV�DUH�XVHG�DV�FRPSRQHQWV�RI�WKH�YHFWRU�ZLQG�LQ�HDFK�UHVROXWLRQ
YROXPH���,GHDOO\��WKH�EHDPV�VKRXOG�LQWHUVHFW�VLPXOWDQHRXVO\�VR�WKDW�WKH\�DUH�VDPSOLQJ�UDGLDO
FRPSRQHQWV�RI�WKH�VDPH�WUXH�ZLQG�YHFWRU���,Q�FRQYHFWLYH�SUHFLSLWDWLRQ�UHJLRQV�ZKHQ�WKH
ZLQG�GLUHFWLRQ�DQG�VSHHG�FDQ�FKDQJH�UDSLGO\��HYHQ�D�IHZ�PLQXWHV�RI�GLIIHUHQFH�FDQ�FUHDWH
ODUJH�HUURUV�LQ�WKH�GHULYHG�ZLQGV�LI�WKH�LQGLYLGXDO�EHDPV�VDPSOH�WZR�GLIIHUHQW�WUXH�ZLQGV�LQ�D
JLYHQ�UHVROXWLRQ�YROXPH�

)RU�WKHVH�UHDVRQV��GXDO�'RSSOHU�VFDQV�DUH�XVXDOO\�FORVHO\�PDWFKHG�LQ�OHQJWK��FRRUGLQDWHG
LQ�VWDUW�WLPHV��DQG�H[HFXWH�WKHLU�WLOW�VHTXHQFHV�LQ�WKH�VDPH�GLUHFWLRQ��XVXDOO\�ERWWRP�WR�WRS��
7KXV�DOWKRXJK�WKH�WRS�RI�WKH�YROXPH�LV�VFDQQHG�a��PLQXWHV�DIWHU�WKH�ERWWRP�RI�WKH�YROXPH�
WKH�ODJ�WLPH�EHWZHHQ�ZKHQ�WKH�EHDP�IURP�UDGDU�$�DQG�IURP�UDGDU�%�SDVVHV�WKURXJK�D�JLYHQ
UHVROXWLRQ�YROXPH�DW�DQ\�RQH�OHYHO�LV�XVXDOO\�ZLWKLQ����VHF��'LIIHUHQW�FKDUDFWHULVWLFV�RI�WKH

������������������������������������������������
�$OWKRXJK WHFKQLFDOO\ WKH PD[LPXP UDQJH RI D ��� 35) VFDQ LV ��� NP� D ��� GHJ WLOW ZLOO FURVV WKH IUHH]LQJ
OHYHO DW ��� NP DW a��� NP UDQJH� 7KH EHDP LV a� NP ZLGH DW ��� NP UDQJH DQG WKH FHQWHU RI WKH EHDP LV DW �
NP DOWLWXGH�
� 3XOVH ZLGWK PD\ EH LQFUHDVHG LI 53+$6( SURFHVVLQJ LV XVHG�
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UDGDUV�PD\�PDNH�WKH�RSWLPDO�VFDQV�IRU�HDFK�RI�WKH�WZR�UDGDUV�GLIIHUHQW�LQ�WHUPV�RI�WLOW
VHTXHQFH��VFDQ�VSHHG��DQG�35)���3URJUDPV�VXFK�DV�WKH�1&$5�6FDQ�2SWLPL]HU�MRLQWO\
RSWLPL]H�WKHVH�YDULRXV�FRQVWUDLQWV�IRU�D�JLYHQ�UHJLRQ�WR�\LHOG�VFDQ�FKDUDFWHULVWLFV�VXFK�DV�WLOW
VHTXHQFH�DQG�VFDQ�VSHHG�

*LYHQ�WKH�GHVLUH�IRU���PLQ�YROXPHV�DQG�WKH�RSHUDWLRQDO�QHFHVVLW\�WR�VXSSO\�.05�ZLWK
VXUYHLOODQFH�VFDQV�HYHU\�������PLQ��LW�ZDV�GHFLGHG�DW�WKH�$SULO���*RGGDUG�PHHWLQJ�WKDW�D
GXDO�'RSSOHU�WDVN�VFKHGXOH�EH�DGDSWHG�ZLWK�WZR���PLQ�YROXPH�VFDQV�DQG���VXUYHLOODQFH�VFDQ
UHSHDWLQJ�HYHU\����PLQXWHV�IRU�ERWK�UDGDUV�

Dual-Doppler scan strategy

$W�WKH�$SULO���*RGGDUG�PHHWLQJ��LW�ZDV�GHFLGHG�WKDW�IRU�UHDVRQV�RI�SUDFWLFDO
LPSOHPHQWDWLRQ��HDVH�RI�DQDO\VLV�DIWHU�WKH�SURMHFW��DQG�UHGXFLQJ�ZHDU�RQ�WKH�UDGDU�KDUGZDUH
WKDW������VFDQV�ZRXOG�EH�XVHG�IRU�WKH�GXDO�'RSSOHU�YROXPHV���$V�D�FRQVHTXHQFH��DOWKRXJK
WHFKQLFDOO\�IHDVLEOH��VHFWRU�VFDQQLQJ�ZLOO�QRW�EH�XVHG�E\�HLWKHU�UDGDU�HYHQ�GXULQJ�DLUFUDIW
PLVVLRQV��:KHQ�VHOHFWLQJ�EHWZHHQ�SRWHQWLDO������GXDO�'RSSOHU�YROXPH�VFDQV��WKH�PDLQ
YDULDEOH�ZLOO�EH�WKH�HFKR�WRS�KHLJKW�DQG�KHQFH�DQJOH�RI�WRSPRVW�WLOW�RI�WKH�VFDQ��)RU�GXDO�
'RSSOHU�SURFHVVLQJ��WKH�WRSPRVW�WLOW�RI�WKH�YROXPH�VFDQ�QHHGV�WR�SDVV�DERYH�WKH�WDOOHVW�UDGDU
HFKR�LQ�WKH�DUHD�RI�LQWHUHVW�

%DVHG�RQ�WKH�KDUGZDUH�FKDUDFWHULVWLFV�RI�HDFK�UDGDU��WKH�IROORZLQJ�VFDQ�FKDUDFWHULVWLFV
DUH�VXJJHVWHG�IRU�WKH�YROXPH�VFDQV�

• 6�EDQG�.ZDMDOHLQ�UDGDU��35)�RI�����+]��PD[�35)���PD[�VFDQ�UDWH����GHJ�VHF�WUDQVODWHV
WR�a���WLOWV�LQ���PLQXWHV�

• &�EDQG�VKLS�UDGDU�ZLWK�35)�RI������+]�DQG�VFDQ�UDWH�RI����GHJ�VHF�WUDQVODWHV�WR�a��
WLOWV�LQ���PLQXWHV�

9ROXPH�VFDQ�WLOW�VHTXHQFHV�IRU�WKH�6�EDQG�DQG�&�EDQG�ZLOO�EH�GHVLJQHG�XVLQJ�WKH�6FDQ
2SWLPL]HU�DQG�ILQH�WXQHG�LQ�WKH�ILHOG�IRU�HFKR�WRS�KHLJKWV�RI���NP����NP�����NP��XVXDO�HFKR
WRS�KHLJKW���DQG����NP��PD[�HFKR�WRS�KHLJKW��DW����NP�UDQJH���7KH�YHUWLFDO�UHVROXWLRQ�RI�WKH
UHVXOWLQJ���'�ZLQG�GDWD�ZLOO�EH�JUHDWHU�IRU�WKH�YROXPH�VFDQV�ZLWK�WKH�VKDOORZHU�WRSV��:KHQ
GXDO�'RSSOHU�VFDQQLQJ�LV�LPSOHPHQWHG��WKH�WZR�UDGDUV�ZRXOG�FKRRVH�WKH�YROXPH�VFDQ
DSSURSULDWH�WR�WKH�HFKR�WRS�KHLJKW�DQG�LPSOHPHQW�WKH�VFDQV�RQ�D�V\QFKURQL]HG����PLQ
UHSHDW�VFKHGXOH�

h. Data archival and transfer

6�EDQG�UDGDU�GDWD�ZLOO�EH�DUFKLYHG�E\�$HURPHW�DFFRUGLQJ�WR�XVXDO�7500�*9
SURFHGXUHV�RQ�H[DE\WH�WDSH��&�EDQG�UDGDU�GDWD�IURP�WKH�VKLS�ZLOO�EH�DUFKLYHG�E\�1$6$
SHUVRQQHO�RQ�VKLS�XVLQJ�H[DE\WH�WDSH��$W�PLG�SURMHFW�LQ�SRUW��DOO�WKH�GDWD�DUFKLYHG�RQ�WKH
VKLS�WR�GDWH�ZLOO�EH�WUDQVIHUUHG�WR�WKH�2SV�&HQWHU�IRU�FDWDORJLQJ�

$�IHZ�UDZ�6,*0(7�IRUPDW�ILOHV�IURP�WKH�%URZQ�ZLOO�EH�WUDQVIHUUHG�WR�WKH�.:$-(;
2SV�&HQWHU�HYHU\�GD\�IRU�TXDOLW\�FRQWURO�SXUSRVHV�YLD�,10$56$7��VHH�6HFWLRQ����H��
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Chapter 6: Surface Sites

6.1 Manned

a. Upper air soundings

7DEOH ��� 6RXQGLQJ V\VWHP W\SH DW HDFK VRXQGLQJ VLWH�

6LWH 6\VWHP

12$$ 6KLS %URZQ 9LlVlOl *36
.ZDMDOHLQ ,VODQG 066
5RL�1DPXU ,VODQG 066
0HFN ,VODQG 066
/DH ,VODQG 9,= *36
:RMD ,VODQG 9,= *36

7KH�.:$-(;�VRXQGLQJ�DUUD\�ZLOO�FRQVLVW�RI�VLWHV�RQ���LVODQGV�DQG�WKH�12$$�6KLS
%URZQ��5+%��)LJ������$IWHU�HYHU\�ODXQFK��HDFK�VRXQGLQJ�VLWH�ZLOO�WUDQVPLW�WKHLU�VRXQGLQJ�GDWD
WR�WKH�2SHUDWLRQV�&HQWHU���7KH�IUHTXHQF\�DQG�KHQFH�VRXQGLQJ�ODXQFK�WLPHV�IRU�D�SDUWLFXODU����KRXU
SHULRG�ZLOO�EH�GHWHUPLQHG�RQ�D�GDLO\�EDVLV�IRU�HDFK�VRXQGLQJ�VLWH�E\�WKH�6XUIDFH�6LWHV�&RRUGLQDWRU��:LWK�WKH
H[FHSWLRQ�RI�WKH�VKLS�ZKLFK�ZLOO�DOZD\V�ODXQFK�HYHU\���KRXUV��WKH�XSSHU�DLU�VRXQGLQJ�ODXQFK
IUHTXHQF\�ZLOO�YDU\�DFFRUGLQJ�WR�ZHDWKHU�FRQGLWLRQV��ZKHWKHU�DQ�DLUFUDIW�PLVVLRQ�RFFXUV��DQG
E\�ORFDWLRQ���$GGLWLRQDOO\��D����GD\�VRXQGLQJ�LQWHQVLYH�SHULRG�LV�VFKHGXOHG�IRU�ZHHNV���DQG��
RI�WKH�SURMHFW�����$XJXVW�²���6HSWHPEHU��ZKHQ�WKH�IUHTXHQF\�RI�WKH�XSSHU�DLU�REVHUYDWLRQV
ZLOO�EH�HQKDQFHG�WR���SHU�GD\�LQ�WKH�QRUWKHUQ�SRUWLRQ�RI�WKH�SURMHFW�DUHD��'XULQJ�DLUFUDIW
PLVVLRQV��VRXQGLQJ�ODXQFK�IUHTXHQF\�ZLOO�EH�LQFUHDVHG�WR�HYHU\�WKUHH�KRXUV�DW�.ZDMDOHLQ�
5RL��/DH��DQG�:RMD���)RUW\�DGGLWLRQDO�VRXQGLQJV�DUH�DOORFDWHG�WR�HDFK�RI�WKHVH�LVODQGV�WR
FRYHU�WKH�DGGLWLRQDO�ODXQFKHV�DVVRFLDWHG�ZLWK�DLUFUDIW�PLVVLRQV�

Kwajalein, Roi, and Lae Islands

.ZDMDOHLQ��5RL��DQG�/DH�ZLOO�DOZD\V�ODXQFK�VRXQGLQJV�DW�VLPXOWDQHRXV�WLPHV��1RW
FRXQWLQJ�WKH�DGGLWLRQDO�VRXQGLQJV�ODXQFKHG�GXULQJ�DLUFUDIW�PLVVLRQV��WKH�GLVWULEXWLRQ�RI
VRXQGLQJ�IUHTXHQF\�IRU�.ZDMDOHLQ��5RL��DQG�/DH�LV�DV�IROORZV��QRWH�WLPHV�JLYHQ�EHORZ�DUH
ZKHQ�EDOORRQ�LV�DW�DOWLWXGH��DSSUR[LPDWHO\���KRXU�DIWHU�SK\VLFDO�ODXQFK��

- ���GD\V�#���ODXQFKHV�D�GD\�DW������������������DQG����/7
- ���GD\V�#���ODXQFKHV�D�GD\�DW���DQG�����/7
- ���GD\V�#���ODXQFKHV�D�GD\�DW�����������DQG����/7

Meck Island

'XULQJ�WKH����GD\�VRXQGLQJ�LQWHQVLYH�SHULRG�RQ�0HFN�,VODQG��ODXQFKHV�ZLOO�RFFXU�HYHU\��
KRXUV���'XULQJ�WKH�UHVW�RI�WKH�SURMHFW�VRXQGLQJV�ZLOO�EH�ODXQFKHG�HYHU\���KRXUV��6RXQGLQJ
IUHTXHQF\�DW�0HFN�ZLOO�QRW�LQFUHDVH�GXULQJ�DLUFUDIW�PLVVLRQV��7KH�GLVWULEXWLRQ�RI�VRXQGLQJ
IUHTXHQF\�DW�0HFN�LV�DV�IROORZV�

- ���GD\V�#���ODXQFKHV�D�GD\�DW������������������DQG����/7
- ���GD\V�#���ODXQFKHV�D�GD\�DW�����������DQG����/7
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Woja Island

:RMD�ZLOO�QRW�SDUWLFLSDWH�LQ�WKH�WZR�ZHHN�VRXQGLQJ�LQWHQVLYH�SHULRG��+RZHYHU��OLNH
.ZDMDOHLQ��5RL��DQG�/DH��VRXQGLQJ�IUHTXHQF\�DW�:RMD�ZLOO�LQFUHDVH�GXULQJ�DLUFUDIW�PLVVLRQV�WR
HYHU\�WKUHH�KRXUV���1RW�FRXQWLQJ�WKH�DGGLWLRQDO�VRXQGLQJV�ODXQFKHG�GXULQJ�DLUFUDIW�PLVVLRQV�
WKH�GLVWULEXWLRQ�RI�VRXQGLQJ�IUHTXHQF\�DW�:RMD�LV�DV�IROORZV�

- ���GD\V�#���ODXQFKHV�D�GD\�DW���DQG����/7
- ���GD\V�#���ODXQFKHV�D�GD\�DW�����������DQG����/7

b. Tethered sonde

7KUHH�ORZHU�DWPRVSKHUH�PHDVXULQJ�V\VWHPV�ZLOO�EH�RSHUDWHG�RQ�0HFN�,VODQG�IURP���
-XO\�WR����6HSW������E\�WKH�8QLYHUVLW\�RI�9LUJLQLD��89$��WHDP�SDUWLFLSDWLQJ�LQ�.:$-(;�
7KH�WKUHH�PHDVXULQJ�V\VWHPV�GHVFULEHG�EHORZ�DUH�

D�������FX�IW�WHWKHUHG�EDOORRQ
E�����P�PHWHRURORJLFDO�WRZHU
F��$�YHUWLFDOO\�SRLQWLQJ�'RSSOHU�VRXQG�GHWHFWLRQ�DQG�UDQJLQJ�V\VWHP��62'$5�

$Q�066�UDZLQVRQGH�V\VWHP�ZLOO�EH�FR�ORFDWHG�DW�0HFN�ZLWK�WKH�89$�HTXLSPHQW�EXW
RSHUDWHG�E\�DGGLWLRQDO�SHUVRQQHO�

7ZR�VL[�SHUVRQ�WHDPV�DUH�UHTXLUHG�RQ�VLWH�WR�PDLQWDLQ����KRXU�RSHUDWLRQV����)RXU�SHRSOH�
��IRU�WKH�WHWKHUVRQGH��WRZHU��DQG�62'$5��776��DQG���IRU�WKH�UDZLQVRQGH��56��DUH�UHTXLUHG
RQ�VLWH�DW�DOO�WLPHV��7KH�89$�ZLOO�SURYLGH�IRXU�H[SHULHQFHG�SHUVRQQHO��WZR�VHQLRU
UHVHDUFKHUV��3URIV��*DUVWDQJ�DQG�)XHQWHV��DQG�WZR�JUDGXDWH�VWXGHQWV��7ZR�DGGLWLRQDO�MXQLRU
SHUVRQQHO�ZLOO�EH�UHTXLUHG�WR�DVVLVW�WKH�H[SHULHQFHG�SHUVRQQHO�LQ�

� D��3UHSDULQJ�WKH�VRQGH�ORJJHU�IRU�IOLJKW
� E��$WWDFKLQJ�WKH�VRQGH�ORJJHU�WR�WKH�WHWKHU�OLQH

F��2SHUDWLQJ�WKH�WHWKHU�VRQGH�ZLQFK

(DFK�RI�WKH�DERYH�RSHUDWLRQV�ZLOO�EH�FRQGXFWHG�LQ�WKH�SUHVHQFH�RI�DQ�H[SHULHQFHG
RSHUDWRU��2SHUDWLRQ��E��UHTXLUHV�KDQGOLQJ�WKH�EDOORRQ�E\�PHDQV�RI�����IW�KDQGOLQJ�OLQHV�
7HQVLRQ�H[HUWHG�E\�WKH�EDOORRQ��XVXDOO\�LV�OHVV�WKDQ�D�����OE�SXOO��QHHGV�WR�EH�UHOHDVHG�ZKLOH
WKH�VRQGH�ORJJHU�LV�DWWDFKHG���7KLV�LV�GRQH�PDQXDOO\�E\�SXOOLQJ�RQ�WKH�KDQGOLQJ�OLQHV�

2SHUDWLRQ��F���UXQQLQJ�WKH�WHWKHUHG�EDOORRQ�ZLQFK��FRQVLVWV�RI�VLPSOH�SURFHGXUHV�
WXUQLQJ�RQ�WKH�HOHFWULFDO�SRZHU��FRQWUROOLQJ�WKH�LQKDXO�RXWKDXO�UDWHV�E\�PHDQV�RI�D�OHYHU�DQG
JUDGXDWHG�PDUNLQJV��REVHUYLQJ�WKH�OLQH�WUDYHOLQJ�RQ�SXOOH\�FDSVWDQ�KHDG�IDLUOHDG�SDWKZD\V�
7UDLQLQJ�RQ�WKHVH�RSHUDWLRQV�ZLOO�EH�SURYLGHG�SULRU�WR�FRQGXFWLQJ�SURILOHV�

Characteristics of the tethersonde system

6L]H��� �����FX�IW��DERXW����IW�ORQJ�����IW�GLDPHWHU

&RORU��� %DOORRQV���DQG�����ERG\�ZKLWH��ILQV�RUDQJH
����������� %DOORRQV���DQG�����ERG\�DOWHUQDWLQJ�SDQHOV�RI�RUDQJH�DQG�ZKLWH��ILQV�RUDQJH
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%DOORRQ����ZLOO�EH�WKH�SULPDU\�EDOORRQ���%DOORRQV�������DQG���ZLOO�RQO\�EH�IORZQ�LQ�WKH�HYHQW
RI�IDLOXUH���$Q\�FKDQJH�IURP�%DOORRQ����ZLOO�EH�JLYHQ�LQ�JRRG�WLPH�

&XUUHQW�OLJKWLQJ���:KLWH�VWUREH�OLJKWV��)$$�DSSURYDO��76��&����IODVK�UDWH�RI���VHF��WZR�OLJKWV
PRXQWHG�WRS�DQG�ERWWRP�RI�UHDU�YHUWLFDO��WRS�DQG�ERWWRP��WDLO�ILQV�

7KH�GRZQZLQG�GLVSODFHPHQW�RI�WKH�EDOORRQ�DQG�WHWKHU�OLQH�VKRXOG�W\SLFDOO\�EH�QR�PRUH
WKDQ������P��7KLV�GLVSODFHPHQW�RFFXUV�RQO\�ZKHQ�WKH�EDOORRQ�LV�DW�DOWLWXGH��L�H���WRS�RI�WKH
SURILOH��3URILOHV�ZLOO�EH�GRQH�URXWLQHO\�RQFH�HYHU\���KRXUV��L�H���WKH�EDOORRQ�ZLOO�EH�GLVSODFHG
GRZQZLQG�DV�PXFK�DV�����P�RQO\�RQFH�HYHU\���KU�DQG�WKHQ�IRU�RQO\�DERXW���PLQ��$W�DOO
RWKHU�WLPHV�WKH�EDOORRQ�DQG�OLQH�ZLOO�EH�ZLWKLQ�WKH�����P�GLVSODFHPHQW�GLVWDQFH��0RUHRYHU�
VXFK�D�GLVSODFHPHQW�RQO\�RFFXUV�ZLWK�UHODWLYHO\�VWURQJ�ZLQGV��L�H���JUHDWHU�WKDQ����NWV��$W
ORZHU�ZLQG�VSHHGV�WKH�EDOORRQ�LV�IO\LQJ�DW�D�KLJKHU�DQJOH�DQG�WKH�GLVSODFHPHQW�LV�PXFK�OHVV�
RIWHQ�QR�PRUH�WKDQ�����WR�����P�

7KHUH�DUH�QR�UDGLR�WUDQVPLVVLRQV�IURP�WKH�WHWKHUHG�EDOORRQ�ERUQH�SDFNDJH��$OO�WHWKHUHG
EDOORRQ�PHDVXUHPHQWV�DUH�UHFRUGHG�RQ�WKH�EDOORRQ�ERUQH�GDWD�ORJJHU��7KH�GDWD�DUH�UHWULHYHG
RQ�WKH�JURXQG�E\�KDUG�FRQQHFWLRQ�WR�D�FRPSXWHU��3&��

7KH�WHWKHUHG�EDOORRQ�V\VWHP�FRQVLVWV�RI�D������FX�IW�KHOLXP�ILOOHG�EDOORRQ��DQ�HOHFWULF�
K\GUDXOLF�ZLQFK�������P�WHWKHU�OLQH��D�IDLUOHDG�SXOOH\�V\VWHP��D�VRQGH�GDWD�ORJJHU�V\VWHP
DQG�DVVRFLDWHG�FRPSXWHU�KDUGZDUH�DQG�VRIWZDUH�WR�GRZQORDG�WKH�GDWD�IURP�WKH�DLUERUQH
ORJJHU�DQG�WR�GLVSOD\�DQG�VWRUH�WKHVH�GDWD�

7KH�OLQH�PRXQWHG�WHWKHUVRQGH�DQG�GDWD�ORJJHU�DUH�OLIWHG�E\�WKH�EDOORRQ�WR�D�PD[LPXP
DOWLWXGH�RI������P��8QGHU�RSHUDWLQJ�FRQGLWLRQV�WKH�VRQGH�LV�UDLVHG�DQG�ORZHUHG�DW�D�UDWH�RI��
PHWHU�SHU�VHFRQG�WR�DQ�RSHUDWLQJ�DOWLWXGH�RI������P��7KHVH�XS�GRZQ�VRXQGLQJV��UHIHUUHG�WR
DV�D�SURILOH��WDNH����PLQ�WR�H[HFXWH�����PLQ�XS�SOXV����PLQ�GRZQ���7KH�VRQGH�LV�NHSW�DW����P
IRU����PLQ�SULRU�WR�DVFHQW�DQG�IROORZLQJ�GHVFHQW��7KH�VRQGH�LV�NHSW�DW�DOWLWXGH��WRS�RI�WKH
SURILOH��IRU���PLQ�SULRU�WR�GHVFHQW��7KH�WRWDO�SURILOH�WDNHV����PLQ�WR�H[HFXWH��3UHSDUDWLRQ�RI
WKH�VRQGH�GDWD�ORJJHU�DQG�GRZQORDGLQJ��UHFRUGLQJ��DQG�TXDOLW\�FKHFNLQJ�RI�WKH�GDWD�SULRU�WR
DQG�IROORZLQJ�WKH�SURILOH�WDNHV�DQ�DGGLWLRQDO����WR����PLQ��+RZHYHU��WKUHH�VRQGH�ORJJHU
V\VWHPV�DUH�XVHG�VR�WKDW�D�VRQGH�ORJJHU�FDQ�EH�DWWDFKHG�WR�WKH�OLQH�LPPHGLDWHO\�IROORZLQJ
GHWDFKPHQW�RI�D�ORDGHG�VRQGH�ORJJHU��,Q�SULQFLSOH��VRXQGLQJV�FDQ�EH�PDGH�HYHU\����PLQ��,Q
SUDFWLFH��VRXQGLQJV�DUH�XVXDOO\�PDGH�DW�D�UDWH�FRUUHVSRQGLQJ�WR�WKH�UDZLQVRQGH�UHOHDVHV�

7KH�WHWKHUVRQGH�SURILOHV�ZLOO�EHJLQ�RSHUDWLRQV�ZLWK�SURILOHV�FRUUHVSRQGLQJ�WR�WKH�WLPHV
RI�UHOHDVH�RI�WKH�UDZLQVRQGHV��$V�VRRQ�DV�WKH�WHWKHUVRQGH�LV�RSHUDWLQJ�VPRRWKO\�WKH
PLQLPXP�SURILOH�UDWH�ZLOO�LQFUHDVH�WR���SHU�GD\���'XULQJ�VHOHFWHG�SHULRGV�RI�QRW�PRUH�WKDQ
���KRXUV�WKH�SURILOH�UDWH�ZLOO�EH�LQFUHDVHG�WR����SHU�GD\�

'XULQJ�WKH����GD\�H[SHULPHQW�WKH���SHRSOH�RQ�WKH�0HFN�WHDP�ZLOO�EH�RQ�D����KRXU�VKLIW
VFKHGXOH��URWDWLQJ�WZR�SHRSOH�RQ����KRXU�VKLIWV��7KLV�ZLOO�UHTXLUH�D����KRXU����GD\�ZRUN
ZHHN�HYHU\���ZHHNV�DQG�D����KRXU�ZRUN�ZHHN�LQ�WKH�WKLUG�ZHHN�

6.2 Automatic

a. Tower and boom associated with tethered sonde

7KH����P�WRZHU�RQ�0HFN�,VODQG�ZLWK�DVVRFLDWHG�JURXQG�DQG�EHORZ�JURXQG
PHDVXUHPHQWV�LV�D�IXOO\�DXWRPDWHG�V\VWHP�ZKLFK�LV�RSHUDWHG�E\�RQH�RI�WKH�IRXU�WUDLQHG�89$
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VWDII��([FHSW�IRU�RFFDVLRQDO�PDLQWHQDQFH�DQG�FDOLEUDWLRQ�RSHUDWLRQV��QR�DVVLVWDQFH�LV�UHTXLUHG
LQ�RSHUDWLQJ�WKH�WRZHU�V\VWHP�

$�YHUWLFDO�SROH�DQFKRUHG�LQ�WKH�FRUDO�ZLOO�VXSSRUW�DQ������P�ERRP�ZKLFK�H[WHQGV�RYHU
WKH�ZDWHU���7KH�ERRP�ZLOO�EH�LQVWUXPHQWHG�ZLWK�VHYHUDO�UDGLRPHWHUV��D�SDLU�RI�XSZDUG�DQG
GRZQZDUG�IDFLQJ�S\UDQRPHWHUV��FORXG�DQG�DOEHGR���DQ�XSZDUG�IDFLQJ�S\URJHRPHWHU
�GRZQZHOOLQJ�WHUUHVWULDO��DQG�D�QHW�S\UUDGLRPHWHU��WRWDO�QHW�UDGLDWLRQ����7KHVH�LQVWUXPHQWV�DUH
IXOO\�DXWRPDWHG�DQG�UHTXLUH�QR�DGGLWLRQDO�SHUVRQQHO�WR�VXSSRUW�WKHLU�RSHUDWLRQ��7KH\�ZLOO�EH
LQVWDOOHG�E\�WKH�WHWKHUVRQGH�SHUVRQQHO�

b. SODAR associated with tethered sonde

7KH�62'$5�RQ�0HFN�,VODQG�FRQVLVWV�RI�D�YHUWLFDOO\�SRLQWLQJ�VHW�RI�SVHXGR�HOHFWULF
WUDQVGXFHUV�RSHUDWLQJ�DW���.K]�XS�WR�D�PD[LPXP�YHUWLFDO�UDQJH�RI�����P��7KH�62'$5�LV
IXOO\�DXWRPDWHG�DQG�UHTXLUHV�QR�DGGLWLRQDO�SHUVRQQHO�WR�VXSSRUW�WKH�RSHUDWLRQ�

c. Profilers

$�VHW�RI�SURILOHUV������0+]�DQG�6�EDQG��SURYLGHG�E\�WKH�12$$�$HURQRP\�/DERUDWRU\
�.HQ�*DJH��ZLOO�EH�GHSOR\HG�RQ�/HJDQ�,VODQG�a���NP�IURP�.ZDMDOHLQ�,VODQG�DW�VXIILFLHQW
GLVWDQFH�WR�EH�FRYHUHG�E\�WKH�6�EDQG�.ZDMDOHLQ�,VODQG�UDGDU���7KHVH�SURILOHUV�ZLOO�EH�LQ�SODFH
DQG�RSHUDWLQJ�LQ�HDUO\�-XO\��������7KH�SURILOHUV�FDQ�SURYLGH�KLJK�YHUWLFDO�UHVROXWLRQ�UDGDU
UHIOHFWLYLW\�DQG�'RSSOHU�YHORFLW\�GDWD���7KH�GDWD�IURP�WKH�WZR�SURILOHUV�FDQ�EH�FRPELQHG�WR
HVWLPDWH�FKDUDFWHULVWLFV�RI�WKH�GURS�VL]H�GLVWULEXWLRQV�ZLWK�KHLJKW�

7KH�SURILOHUV�DQG�RWKHU�LQVWUXPHQWV�DW�WKH�/HJDQ�VLWH�ZLOO�UXQ�DXWRPDWLFDOO\�ZLWK�PLQLPDO
KXPDQ�LQWHUYHQWLRQ���$W�LQWHUYDOV�RI�a��GD\V��D�.05�HQJLQHHU�WUDLQHG�E\�WKH�$HURQRP\
/DERUDWRU\�GXULQJ�WKH�LQVWDOODWLRQ�RI�WKH�HTXLSPHQW�ZLOO�FKHFN�RQ�LQVWUXPHQW�VWDWXV�DQG
H[FKDQJH�UHFRUGLQJ�PHGLD���$�GUDIW�ZULWWHQ�PDQXDO�RQ�WKH�SURILOHUV��LQFOXGLQJ�DUFKLYDO
SURFHGXUHV��)$4��DQG�WURXEOHVKRRWLQJ�VXJJHVWLRQV�QHHGV�WR�EH�SURYLGHG�IRU�WKH�.05
HQJLQHHU�DW�WKH�VWDUW�RI�WKH�SURILOHU�LQVWDOODWLRQ�VR�WKDW�LW�FDQ�EH�XVHG�DV�D�WUDLQLQJ�WRRO��$�ILQDO
YHUVLRQ�RI�WKH�PDQXDO�VKRXOG�EH�VHQW�WR�.05�E\���-XQH������

3URILOHU�GDWD�ZLOO�EH�RIILFLDOO\�PRQLWRUHG�YLD�D�VDWHOOLWH�XSOLQN�E\�WKH�$HURQRP\�/DE�LQ
%RXOGHU�DQG�SODFHG�RQ�WKHLU�ZHE�VLWH���7KH�$HURQRP\�/DE�ZLOO�FRQWDFW�WKH�.05�HQJLQHHU�LI
WKHUH�DUH�DQ\�SUREOHPV���6LQFH�DFFHVV�WR�PDLQODQG�ZHE�VLWHV�E\�.:$-(;�SHUVRQQHO�LV�RQO\
YLD�,QWHUQHW�6HUYLFH�3URYLGHUV�DFFHVVLEOH�E\�SKRQH�OLQH��WKH�SURILOHU�GDWD�EHLQJ�FROOHFWHG�DW
/HJDQ�ZLOO�QRW�EH�RIILFLDOO\�PRQLWRUHG�E\�.:$-(;�RQ�LVODQG�SHUVRQQHO�

d. Buoys

7ZR�7$2�EXR\V�ZLOO�EH�GHSOR\HG�E\�WKH�3DFLILF�0DULQH�(QYLURQPHQWDO�/DERUDWRU\�LQ
VXSSRUW�RI�.:$-(;���7KH�SURSRVHG�ORFDWLRQV�DUH�������º1����������º(��ZHVW�EXR\��DQG
������º1����������º(��HDVW�EXR\���)LJ��������7KH�H[DFW�ORFDWLRQV�ZLOO�EH�GHSHQGHQW�RQ�WKH
ERWWRP�VXUYH\�E\�WKH�PRRULQJ�GHSOR\PHQW�YHVVHO��WKH�12$$�6KLS�.D
LPLPRDQD���7KH�EXR\V
ZLOO�EH�GHSOR\HG�RQ�a������-XO\�DW�WKH�HQG�RI�WKH�12$$�6KLS�.D
LPLPRDQD·V�7$2�FUXLVH
.$���������7KH�FRVWV�RI�WKH�WZR�GD\V�DW�VHD�ZLOO�EH�FRYHUHG�E\�12$$���7KH�EXR\V�ZLOO�EH
UHFRYHUHG�E\�WKH�12$$�6KLS�%URZQ�DW�WKH�VWDUW�RI�WKH�PRRULQJV�FUXLVH�RQ����DQG���
6HSWHPEHU��7$2�EXR\�GDWD�ZLOO�EH�PRQLWRUHG�YLD�VDWHOOLWH�E\�30(/��,I�WKHUH�DUH�LQVWUXPHQW
SUREOHPV�30(/�ZLOO�FRQWDFW�WKH�3URMHFW�6FLHQFH�&RRUGLQDWRU�RQ�.ZDMDOHLQ�ZKR�ZLOO
GHWHUPLQH�LQ�FRQVXOWDWLRQ�ZLWK�WKH�6KLS�6FLHQFH�&RRUGLQDWRU�DQG�WKH�%URZQ·V�2SHUDWLRQV
2IILFHU�ZKHWKHU�LW�LV�IHDVLEOH�IRU�WKH�%URZQ�FUHZ�WR�UHSDLU�WKH�EXR\�
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e. Rain measurements

7500�*9�WLSSLQJ�EXFNHW�UDLQ�JDXJHV�DUH�SUHVHQW�RQ�VHYHUDO�LVODQGV�ZLWKLQ�WKH
.ZDMDOHLQ�DUHD��6HH�.:$-(;�6FLHQFH�2YHUYLHZ�DQG�2EMHFWLYHV�6HF������IRU�GHWDLOV�

Disdrometers

6HYHUDO�W\SHV�RI�GLVGURPHWHUV�ZLOO�EH�GHSOR\HG�GXULQJ�.:$-(;���([SHULHQFH�ZLWK�WKH
YLGHR�GLVGURPHWHUV�GXULQJ�WKH�7500�%UD]LO�ILHOG�SURJUDP�KDV�VKRZQ�WKDW�WKH\�UHTXLUH�GDLO\
DWWHQWLRQ�E\�D�VNLOOHG�RSHUDWRU�DQG�DUH�QRW�VXLWDEOH�IRU�GHSOR\PHQW�RQ�UHPRWH�LVODQGV���$
'LVGURPHWHU�6FLHQWLVW��ZLWK�DQ�RIILFH�LQ�%OGJ��������ZLOO�EH�GHVLJQDWHG�WR�PLQG�WKH�YLGHR
GLVGURPHWHUV�RQ�D�GDLO\�EDVLV��7KH�1$6$�7500�2IILFH�ZLOO�ZRUN�GLUHFWO\�ZLWK�WKH�1:6�WR
GHSOR\�WKH�$3/�GLVWURPHWHUV�RQ�50,�LVODQGV��:RMD��/DH��DQG�1DPX��

7DEOH ��� 'LVGURPHWHU LQIRUPDWLRQ�

'LVGURPHWHU 7\SH /RFDWLRQV 3,

-RVV�:DOGYRJHO .ZDMDOHLQ ,VODQG QHDU '&�� IOLJKW RSV RIILFH <XWHU
��' 9LGHR .ZDMDOHLQ ,VODQG QHDU '&�� IOLJKW RSV RIILFH .ZDMHZVNL
��' 9LGHR /HJDQ ,VODQG QHDU SURILOHU 7RND\
$3/ .ZDMDOHLQ� 0HFN� /HJDQ� 5RL� :RMD� /DH� 1DPX�

%URZQ

7RND\

f. Surface mesonet

$HURPHW�RSHUDWHV�D�QHWZRUN�RI�VXUIDFH�VWDWLRQV�SURYLGLQJ�GDWD�RQ�SUHVVXUH��DLU
WHPSHUDWXUH��GHZ�SRLQW��ZLQG�GLUHFWLRQ��DQG�VSHHG���0HVRQHW�VWDWLRQV�DUH�RQ�.ZDMDOHLQ�
0HFN��DQG�5RL�1DPXU�LVODQGV��7KHVH�PHVRQHW�GDWD�ZLOO�EH�ORJJHG�E\�$HURPHW�DQG�SURYLGHG
WR�WKH�'$$&�DW�WKH�FRPSOHWLRQ�RI�.:$-(;�

Chapter 7: Aircraft Operations

7.1 Overview

7KUHH�UHVHDUFK�DLUFUDIW�ZLOO�EH�DYDLODEOH�IRU�WKH�.:$-(;�,23��7DEOH�������,QIRUPDWLRQ
RQ�WKH�LQVWUXPHQWDWLRQ�RQ�HDFK�DLUFUDIW�GXULQJ�.:$-(;�LV�SURYLGHG�LQ�$SSHQGL[����$OO
DLUFUDIW�ZLOO�EH�EDVHG�RQ�.ZDMDOHLQ�,VODQG��7KH�SULPDU\�VFLHQWLILF�IXQFWLRQ�RI�WKH�&LWDWLRQ
DQG�WKH�&RQYDLU�����GXULQJ�.:$-(;�LV�WR�REWDLQ�LQ�VLWX�PLFURSK\VLFV�GDWD���7KH�SULPDU\
IXQFWLRQ�RI�WKH�'&���LV�WR�VLPXODWH�7500�VDWHOOLWH�RYHUIOLJKWV�DQG�LWV�VHFRQGDU\�REMHFWLYH�LV
WR�REWDLQ�KLJK�DOWLWXGH�LQ�VLWX�PLFURSK\VLFV�GDWD��7KH�&LWDWLRQ�DQG�&RQYDLU�����ZLOO�VKDUH
VSDFH�LQ�WKH�IL[HG�ZLQJ�DLUFUDIW�KDQJHU�DQG�WKH�'&���ZLOO�EH�SDUNHG�QHDU�%OGJ�������QHDU�WKH
ZHVW�HQG�RI�WKH�UXQZD\��)LJ�����
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7DEOH ��� 3URMHFW DLUFUDIW�

7\SH 2ULJLQ 5HVHDUFK
+RXUV

0LVVLRQ
'XUDWLRQ

5HVWULFWLRQV

'&�� 1$6$
'U\GHQ

1$ � KRXUV 1R QLJKW IOLJKWV�

&LWDWLRQ 8� RI 1RUWK 'DNRWD ��� ��� KRXUV 1R IOLJKWV EHORZ ���
IW DW QLJKW

&RQYDLU���� 8� RI :DVKLQJWRQ ��� � KRXUV 1R IOLJKWV EHORZ ���
IW DW QLJKW

$OO�SDUWLFLSDQWV�LQ�.:$-(;�PXVW�UHPDLQ�DZDUH�WKDW�

�� .:$-(;�UHVHDUFK�DLUFUDIW�IOLJKW�PLVVLRQV�DQG�RSHUDWLRQDO�UHTXLUHPHQWV�UHTXLUH�DSSURYDO
RI�WKH�)$$��ZKLFK�KDV�FRQWURO�RI�WKH�DLUVSDFH�RYHU�WKH�.:$-(;�DUHD�RI�IOLJKW
RSHUDWLRQV�

�� $OO�IOLJKWV�PXVW�FRPSO\�ZLWK�WKH�FXUUHQW�)$$�UHJXODWLRQV��LQFOXGLQJ�WKH�SHUWLQHQW
GHYLDWLRQV�

�� &UHZ�GXW\�DQG�UHVW�SHULRGV�ZLOO�EH�IXOO\�REVHUYHG�
�� &HUWDLQ�.:$-(;�IOLJKW�WUDFNV�PD\�EH�UHVWULFWHG�E\�$7&�UHJXODWLRQV�QHFHVVLWDWLQJ

UHYLVLRQV�LQ�WKH�IOLJKW�SODQV�DIWHU�ILOLQJ�

7.2 Aircraft experiment design

a. Priorities

7KH�.:$-(;�IOLJKW�VWUDWHJ\�HPSKDVL]HV�FROOHFWLRQ�RI�GDWD�WKDW�ZLOO�GLUHFWO\�VXSSRUW�WKH
VFLHQWLILF�REMHFWLYHV�RI�.:$-(;��QDPHO\��WKH�SK\VLFDO�YDOLGDWLRQ�RI�7500�VDWHOOLWH
PLFURZDYH�DQG�35�DOJRULWKPV��*9�DOJRULWKPV��DQG�FORXG�PRGHOV�RYHU�WKH�WURSLFDO�RSHQ
RFHDQ��6LQFH�7500�VDWHOOLWH�RYHUSDVVHV�FRLQFLGLQJ�ZLWK�SUHFLSLWDWLRQ�DUH�UDUH��&KDSWHU����
WKH�'&���DLUFUDIW�ZLOO�IO\�UDGDU�DQG�PLFURZDYH�LQVWUXPHQWV�VLPLODU�WR�WKRVH�RQ�WKH�7500
VDWHOOLWH�WR�VLPXODWH�RYHUSDVVHV��7KH�FORXG�SK\VLFV�DLUFUDIW��&LWDWLRQ�DQG�&RQYDLU������
HTXLSSHG�ZLWK�VWDWH�RI�WKH�DUW�SDUWLFOH�SUREHV��FDQ�EHVW�SURYLGH�LQ�VLWX�PLFURSK\VLFV�GDWD
ZKLFK�DUH�YLWDO�IRU�SK\VLFDO�YDOLGDWLRQ�RI�WKH�7500�0LFURZDYH��35��DQG�*9�DOJRULWKPV�DV
ZHOO�DV�FORXG�PRGHOV��7KH�SULPDU\�VRXUFH�RI�HQYLURQPHQWDO�GDWD�IRU�.:$-(;�ZLOO�EH�QRQ�
DLUFUDIW�REVHUYLQJ�V\VWHPV��VSHFLILFDOO\�WKH�IUHTXHQW�VRXQGLQJV�IURP�ILYH�VLWHV�DQG�WHWKHUHG
VRQGH�FRQWLQXRXVO\�VDPSOLQJ�WKH�ERXQGDU\�OD\HU��&KDSWHU����

7KH�VSHFLILF�W\SHV�RI�PHDVXUHPHQWV�QHHGHG�WR�DGGUHVV�.:$-(;�VFLHQWLILF�REMHFWLYHV�DUH
VXPPDUL]HG�LQ�7DEOH���RI�WKH�.:$-(;�6FLHQWLILF�2YHUYLHZ���'DWD�QHHG�WR�EH�FROOHFWHG�LQ�ERWK
FRQYHFWLYH�DQG�VWUDWLIRUP�SUHFLSLWDWLRQ�UHJLRQV�WR�DGGUHVV�WKH�SK\VLFDO�YDOLGDWLRQ�LVVXHV�LQ
ERWK�W\SHV�RI�SUHFLSLWDWLRQ�

10 km minimum horizontal dimension of targeted echoes

$OWKRXJK�LQWHUHVWLQJ�LQ�WKHLU�RZQ�ULJKW��UDGDU�HFKRHV�OHVV�WKDQ����NP�LQ�PLQLPXP
KRUL]RQWDO�GLPHQVLRQ�DUH�OHVV�XVHIXO�IRU�VDWHOOLWH�YDOLGDWLRQ�VLQFH�WKH\�DUH�ZLWKLQ�WKH
XQFHUWDLQW\�RI�7500�VDWHOOLWH�QDYLJDWLRQ��.:$-(;�DLUFUDIW�IOLJKW�VDPSOLQJ�ZLOO�WKHUHIRUH
IRFXV�RQ�SUHFLSLWDWLRQ�UHJLRQV�JUHDWHU�WKDQ����NP�LQ�PLQLPXP�KRUL]RQWDO�GLPHQVLRQ���$

������������������������������������������������
�&RPSOHWH OLVW RI IOLJKW UHVWULFWLRQV DUH OLVWHG LQ $SSHQGL[ ��
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IRUHFDVW�IRU�VFDWWHUHG�HFKRHV������NP�LQ�GLPHQVLRQ�ZLWKLQ�����NP�RI�.ZDMDOHLQ�IRU�WKH�QH[W
���KRXUV�ZRXOG�EH�D�FULWHULRQ�IRU�D�´GHILQLWH�QR�IO\µ�GHFLVLRQ�IRU�WKDW�GD\�DW�WKH�'DLO\
3ODQQLQJ�0HHWLQJ�

Aircraft sampling with 150 km radius of Kwajalein Island

,Q�RUGHU�WR�REWDLQ�VLPXOWDQHRXV�UDGDU�GDWD�RI�WKH�DLUFUDIW�VDPSOHG�UHJLRQ�QHFHVVDU\�WR
DFKLHYH�PDQ\�SK\VLFDO�YDOLGDWLRQ�REMHFWLYHV��DLUFUDIW�VDPSOLQJ�PXVW�EH�ZLWKLQ�WKH�����NP
UDGLXV�UHJLRQ�DURXQG�WKH�.ZDMDOHLQ�6�EDQG�UDGDU��$LUFUDIW�RSHUDWLRQV�RXWVLGH�WKH�����NP
UDGLXV�ZLOO�QRW�KDYH�6�EDQG�UDGDU�VXSSRUW�IRU�PLVVLRQ�FRRUGLQDWLRQ�RU�ODWHU�GDWD�DQDO\VLV�
6LQFH�QRQH�RI�WKH�.:$-(;�UHVHDUFK�DLUFUDIW�LV�HTXLSSHG�ZLWK�VFDQQLQJ�ZHDWKHU�UDGDUV�
WDUJHW�VHOHFWLRQ�IRU�WUDFN�,QLWLDO�3RLQWV�ZRXOG�EH�VHYHUHO\�KDPSHUHG�ZKHQ�DLUFUDIW�DUH�RXWVLGH
WKH�����NP�UDGLXV�]RQH�

Emphasis on vertical stacks

,Q�RUGHU�WR�DFKLHYH�.:$-(;�VFLHQWLILF�REMHFWLYHV��QHDUO\�VLPXOWDQHRXV�GDWD�IRU�WKH�VDPH
UHJLRQ�IURP�VHQVRUV�RQ�GLIIHUHQW�DLUFUDIW�QHHG�WR�EH�REWDLQHG���,Q�SDUWLFXODU��WKH�LQ�VLWX
PLFURSK\VLFDO�VDPSOLQJ��RQ�&RQYDLU�DQG�&LWDWLRQ��DQG�XSZDUG�ORRNLQJ�UDGLRPHWHU�GDWD��RQ
&RQYDLU��QHHGV�WR�EH�FORVHO\�FRRUGLQDWHG�ZLWK�WKH�GRZQZDUG�ORRNLQJ�UDGDU�DQG�UDGLRPHWHUV
�RQ�'&������:KHQ�SUDFWLFDO��PXOWLSOH�DLUFUDIW�QHHG�WR�IO\�DORQJ�WUDFNV�FORVHO\�FRRUGLQDWHG�LQ
ORFDWLRQ�DQG�WLPLQJ���7KH�QDGLU�GDWD�IURP�$035�DQG�$50$5�LV�SDUWLFXODUO\�LPSRUWDQW�LQ
DGGUHVVLQJ�VHYHUDO�.:$-(;�REMHFWLYHV���%HFDXVH�RI�WKH�LPSRUWDQFH�RI�QDGLU�SRLQWLQJ�GDWD
IURP�LQVWUXPHQWV�RQ�WKH�'&����ZLWKLQ�VDIHW\�FRQVWUDLQWV��FRRUGLQDWLRQ�LQ�KRUL]RQWDO�ORFDWLRQ�RI�WKH�IOLJKW
WUDFNV�QHHGV�WR�EH�ZLWKLQ���NP������QP���7KH�WHPSRUDO�VHSDUDWLRQ�EHWZHHQ�DLUFUDIW�SDVVLQJ�RYHU�WKH�VDPH
ORFDWLRQ�QHHGV�WR�EH�OHVV�WKDQ���PLQ�ZLWKLQ�FRQYHFWLYH�UHJLRQV�DQG�OHVV�WKDQ����PLQ�ZLWKLQ�VWUDWLIRUP�UHJLRQV�
)RU�PLFURSK\VLFDO�VDPSOLQJ��VORZHU�VSHHGV�DUH�SUHIHUDEOH�WR�KLJKHU�VSHHGV��7KH�&RQYDLU�ZLOO
IO\�DW�����NQRWV�LQGLFDWHG�DLU�VSHHG���a����NP�PLQ��ZKHQ�VDPSOLQJ�LQ�YHUWLFDO�VWDFNV���,W�LV
SURSRVHG�WKDW�WKH�&LWDWLRQ�DGMXVW�LWV�VSHHG�LQ�RUGHU�WR�UHPDLQ�DV�FORVH�DV�SRVVLEOH
LPPHGLDWHO\�DERYH�WKH�&RQYDLU��7KLV�ZLOO�UHTXLUH�IUHTXHQW�FRPPXQLFDWLRQ�EHWZHHQ�SLORWV�
7KH�'&���ZLOO�IO\�DW�LWV�PLQLPXP�VSHHG�IRU�LWV�DOWLWXGH��a����NQRWV�WUXH�DLU�VSHHG��DQG
H[HFXWH�OHJV�a�����WLPHV�WKH�OHQJWK�RI�WKH�OHJV�IORZQ�E\�WKH�RWKHU�WZR�DLUFUDIW��,W�LV
XQGHUVWRRG�WKDW�DLUFUDIW�VSHHG�ZLOO�QHHG�WR�EH�ILQH�WXQHG�E\�SLORWV�GHSHQGLQJ�RQ�DLUFUDIW
DOWLWXGHV��HWF��,GHDOO\��WKH�'&���OHJV�ZLOO�EH�WLPHG�WR�FRLQFLGH�ZLWK�WKH�&LWDWLRQ�&RQYDLU
SRVLWLRQ�LQ�WKH�FHQWHU�RI�WKH�&LWDWLRQ�&RQYDLU�OHJ���%HFDXVH�RI�WKH�LPSRUWDQFH�RI�GDWD
REWDLQHG�LQ�YHUWLFDO�VWDFNV�WR�.:$-(;�VFLHQWLILF�REMHFWLYHV��ZKHQHYHU�PXOWLSOH�DLUFUDIW�DUH
DORIW�DQG�MRLQWO\�VDPSOLQJ��WKH�SUHIHUHQFH�ZLOO�EH�WR�IO\�LQ�YHUWLFDO�VWDFNV���([SHULHQFH�JDLQHG
LQ�7500�%UD]LO�LQGLFDWHV�WKDW�DVFHQGLQJ�OHJV�PD\�EH�SUHIHUUHG�IRU�PLFURSK\VLFDO�GDWD
FROOHFWLRQ�FRPSDUHG�WR�GHVFHQGLQJ�OHJV�

Aircraft separation and altitude blocks

,Q�RUGHU�WR�DFKLHYH�.:$-(;�REMHFWLYHV�WKDW�UHTXLUH�FORVHO\�FRRUGLQDWHG�YHUWLFDO�VWDFNV�
WKH�SULPDU\�PHDQV�RI�DLUFUDIW�FRRUGLQDWLRQ�ZLOO�EH�DOWLWXGH�EORFNV���7KH�SURSRVHG�DOWLWXGH
EORFNV�IRU�HDFK�DLUFUDIW�DUH�VKRZQ�LQ�)LJ�������7ZR������IW�GHSWK�´QR�IO\µ�]RQHV�DUH
SURSRVHG�EHWZHHQ��������²�������IW�DQG�EHWZHHQ���������������IW�WR�PDLQWDLQ�DLUFUDIW
VHSDUDWLRQ�ZKHQ�DOO�WKUHH�DLUFUDIW�DUH�LQ�WKH�DLU���8QGHU�VSHFLDO�FLUFXPVWDQFHV��WKH�&LWDWLRQ
DQG�&RQYDLU�FDQ�RYHUODS�WKH�DOWLWXGH�EORFNV�RI�RWKHU�DLUFUDIW���7R�SUHYHQW�WKH�SUHVHQFH�RI
PXOWLSOH�DLUFUDIW�DW�WKH�VDPH�DOWLWXGH��WKH�IROORZLQJ�JXLGHOLQHV�DUH�SURSRVHG�
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�� $LUFUDIW�ZLOO�REVHUYH�WKH�´QR�IO\µ�]RQHV�EHWZHHQ���������������IW�DQG�EHWZHHQ��������
�������IW�ZKHQ�DOO�WKUHH�DLUFUDIW�DUH�LQ�WKH�DLU��)LJ����D��

�� :KHQ�RQO\�WKH�&LWDWLRQ�DQG�&RQYDLU�DUH�LQ�WKH�DLU��)LJ����E���WKH�´QR�IO\µ�]RQH�EHWZHHQ
��������������IW�LV�VWLOO�LQ�HIIHFW���7KH�&LWDWLRQ�FDQ�DVFHQG�WR�LWV�PD[LPXP�DOWLWXGH�

�� :KHQ�RQO\�WKH�'&���DQG�&RQYDLU�DUH�LQ�WKH�DLU��)LJ����F���D�´QR�IO\µ�]RQH�EHWZHHQ
��������������IW�ZLOO�EH�REVHUYHG���7KH�'&���ZLOO�IO\�DERYH��������IW�DQG�WKH�&RQYDLU
ZLOO�IO\�EHORZ��������IW�

�� 6LPLODUO\��ZKHQ�RQO\�WKH�'&���DQG�&LWDWLRQ�DUH�LQ�WKH�DLU��)LJ����G���D�´QR�IO\µ�]RQH
EHWZHHQ���������������IW�ZLOO�EH�REVHUYHG���7KH�'&���ZLOO�IO\�DERYH��������IW�DQG�WKH
&LWDWLRQ�ZLOO�IO\�EHORZ��������IW�

7KH�VLWXDWLRQV�GHSLFWHG�LQ�)LJ�����DUH�JHQHULF��$VVLJQHG�DOWLWXGH�EORFNV�ZLOO�YDU\�IURP
PLVVLRQ�WR�PLVVLRQ�GHSHQGLQJ�RQ�WKH�VL]H�RI�FORXGV�IRUHFDVW�WR�EH�SUHVHQW���$FWXDO�DLUFUDIW
DOWLWXGH�EORFNV�IRU�HDFK�DLUFUDIW�ZLOO�EH�DVVLJQHG�SULRU�WR�WKH�VWDUW�RI�HDFK�PLVVLRQ�GXULQJ�WKH
SUH�IOLJKW�PHHWLQJ�LQ�FRQVXOWDWLRQ�ZLWK�WKH�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU��$LUFUDIW�&KLHI
6FLHQWLVWV��DQG�SLORWV��$OWLWXGH�EORFNV�ZLOO�EH�FRQILUPHG�DPRQJ�SLORWV�SULRU�WR�DQ\�FORXG
SHQHWUDWLRQV�

:LWKLQ�RWKHU�PLVVLRQ�FRQVWUDLQWV��LQGLYLGXDO�DLUFUDIW�DUH�HQFRXUDJHG�WR�DVFHQG�WR�WKHLU
VDPSOLQJ�DOWLWXGH�DW�WKH�VWDUW�RI�WKH�PLVVLRQ�DQG�GHVFHQG�DW�WKH�HQG�RI�WKH�PLVVLRQ�E\
H[HFXWLQJ�D�VSLUDO�RXW�RI�FORXG�IRU�WKH�SXUSRVHV�RI�REWDLQLQJ�WKHUPRG\QDPLF�GDWD�RQ�WKH
HQYLURQPHQWDO�DLU��$OWHUQDWLYHO\��LQGLYLGXDO�DLUFUDIW�PD\�FKRRVH�WR�DVFHQG�WR�WKHLU�VDPSOLQJ
DOWLWXGH�DW�WKH�VWDUW�RI�WKH�PLVVLRQ�DQG�GHVFHQG�DW�WKH�HQG�RI�WKH�PLVVLRQ�ZLWKLQ�SUHFLSLWDWLRQ
ZKLOH�PDLQWDLQLQJ�DGHTXDWH�KRUL]RQWDO�VHSDUDWLRQ�

Emphasis on convective sampling

7KH�RSHUDWLRQDO�GLIILFXOWLHV�LQ�FROOHFWLQJ�LQ�VLWX�GDWD�LQ�FRQYHFWLYH��SUHFLSLWDWLRQ�KDYH
PDGH�WKH�XQFHUWDLQWLHV�UHJDUGLQJ�WKH�PLFURSK\VLFV��DQG�SDUWLFXODUO\�WKH�LFH�PLFURSK\VLFV��RI
WKH�FRQYHFWLYH�UHJLRQV�SDUWLFXODUO\�DFXWH���.:$-(;�ZLOO�WKHUHIRUH�HPSKDVL]H�FORXG�SK\VLFV
GDWD�FROOHFWLRQ�LQ�FRQYHFWLYH�UHJLRQV���7KH�WDUJHW�GLVWULEXWLRQ�IRU�.:$-(;�FORXG�SK\VLFV
DLUFUDIW�GDWD�FROOHFWLRQ�KRXUV��H[FOXGLQJ�WLPH�DVVRFLDWHG�ZLWK�DVFHQW�DW�EHJLQQLQJ�RI�PLVVLRQ�
GHVFHQW�DW�HQG�RI�PLVVLRQ��WXUQV��DQG�KROGLQJ�SDWWHUQV�ZKLOH�DLUFUDIW�FRRUGLQDWH�VWDUW�WLPH�RI
OHJV��LV�DV�IROORZV�

������LQ�FRQYHFWLYH�SUHFLSLWDWLRQ�UHJLRQV
������LQ�VWUDWLIRUP�SUHFLSLWDWLRQ�UHJLRQV

,Q�RUGHU�WR�DFKLHYH�WKHVH�VDPSOLQJ�REMHFWLYHV��ZLWKLQ�DLUFUDIW�VDIHW\�FRQVWUDLQWV�
FRQYHFWLYH�UHJLRQV�ZLOO�EH�DJJUHVVLYHO\�WDUJHWHG�IRU�VDPSOLQJ�

7KH�SHUFHQWDJH�RI�'&���IOLJKW�KRXUV�RYHU�FRQYHFWLYH�SUHFLSLWDWLRQ�ZLOO�EH�OHVV�WKDQ�IRU
WKH�FORXG�SK\VLFV�DLUFUDIW���7KH�PLVVLRQ�UXOHV�IRU�WKH�'&����$SSHQGL[����UHVWULFW�RYHUIOLJKWV
RYHU�WKH�GHHSHU��PRUH�LQWHQVH�FRQYHFWLYH�UHJLRQV���$Q\�RI�WKH�DLUFUDIW�PD\�EUHDN�RII
FRRUGLQDWHG�WUDFNV�ZLWK�RWKHU�DLUFUDIW�DW�WKH�GLVFUHWLRQ�RI�WKH�DLUFUDIW·V�SLORW�RU�$LUFUDIW�&KLHI
6FLHQWLVW�EDVHG�RQ�LQSXW�IURP�WKHLU�RZQ�LQVWUXPHQWV��DGYLFH�IURP�RWKHU�DLUFUDIW��WKH
$LUERUQH�0LVVLRQ�&RRUGLQDWRU��RU�WKH�'&���JURXQG�FRRUGLQDWRU�

������������������������������������������������
� 7KH ´FRQYHFWLYHµ FDWHJRU\ LQFOXGHV ERWK FRQYHFWLYH FHOO DQG WUDQVLWLRQ ]RQH�
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:LWKLQ�HDFK�W\SH�RI�SUHFLSLWDWLRQ�UHJLRQ��WKH�WLPH�VKRXOG�EH�GLYLGHG�URXJKO\�HTXDOO\
EHWZHHQ�SUHFLSLWDWLQJ�UHJLRQV�ZKRVH�PLQLPXP�KRUL]RQWDO�GLPHQVLRQV�DUH������NP�DQG�!���
NP���$�GHWDLOHG�EUHDNGRZQ�LV�SURYLGHG�LQ�7DEOH����EHORZ�

7DEOH ��� 7DUJHW SHUFHQWDJH RI DLUFUDIW VDPSOLQJ KRXUV E\ SUHFLSLWDWLRQ W\SH� SUHFLSLWDWLRQ UHJLRQ VL]H� DQG
DOWLWXGH IRU FORXG SK\VLFV DLUFUDIW�

3UHFLSLWDWLRQ 7\SH �� G%= UDGDU HFKR PLQ
GLPHQVLRQ � �� NP

�� G%= UDGDU HFKR PLQ
GLPHQVLRQ ! �� NP

&RQYHFWLYH ��� ���
6WUDWLIRUP ��� ���

7KH�UHODWLYH�VFLHQWLILF�SULRULW\�RI�PLFURSK\VLFDO�PHDVXUHPHQW�DW�YDULRXV�DOWLWXGHV�LV
VKRZQ�LQ�)LJV����DQG���RI�WKH�.:$-(;�6FLHQWLILF�2YHUYLHZ��%DVHG�RQ�WKH�DLUFUDIW�FDSDELOLWLHV�
FORXG�SK\VLFV�GDWD�FROOHFWLRQ�ZLWK�WKH�&LWDWLRQ�ZLOO�IRFXV�EHWZHHQ���������������IW�������
NP��DOWLWXGH�DQG�ZLWK�WKH�&RQYDLU�����IURP�QHDU�WKH�VXUIDFH�WR��������IW����NP��DOWLWXGH
�)LJ��������:LWKLQ�WKHVH�DOWLWXGH�UHJLRQV��SULRULW\�ZLOO�EH�JLYHQ�WR�PHDVXUHPHQWV�REWDLQHG
FORVHU�WR�WKH�IUHH]LQJ�OHYHO���)RU�WKH�&LWDWLRQ��OHJV�EHWZHHQ�����WR�����&�KDYH�SULRULW\�RYHU
GDWD�FROOHFWLRQ�DW�KLJKHU�DOWLWXGHV���)RU�WKH�&RQYDLU������WKH�WDUJHW�IOLJKW�KRXU�DOORFDWLRQ�ZLOO
EH�HYHQO\�GLVWULEXWHG�EHWZHHQ�WKH�PL[HG�SKDVH�OD\HU��WKH�UHJLRQ�IURP�MXVW�DERYH�WKH�PL[HG
SKDVH�OD\HU�WR������&��DQG�WKH�UHJLRQ�MXVW�EHORZ�WKH�PL[HG�SKDVH�OD\HU�

Tracking progress toward objectives

,W�LV�GHVLUDEOH�WKDW�WKHUH�EH�VRPH�REMHFWLYH�PHDQV�RI�WUDFNLQJ�SURJUHVV�LQ�DFKLHYLQJ�WKH
.:$-(;�RYHUDOO�WDUJHW�SHUFHQWDJHV�IRU�VDPSOLQJ�LQ�FRQYHFWLYH�DQG�VWUDWLIRUP�SUHFLSLWDWLRQ
UHJLRQV�DIWHU�HDFK�DLUFUDIW�PLVVLRQ���$�ZRUNLQJ�GHILQLWLRQ�RI�FRQYHFWLYH�DQG�VWUDWLIRUP
SUHFLSLWDWLRQ�UHJLRQV�LV�QHHGHG�SULRU�WR�WKH�SURMHFW�IRU�WKH�SXUSRVHV�RI�NHHSLQJ�WUDFN�RI�WKH
QXPEHU�RI�IOLJKW�KRXUV�LQ�HDFK�W\SH�RI�SUHFLSLWDWLRQ�VDPSOHG�E\�HDFK�DLUFUDIW���7KLV�VFRUH
NHHSLQJ�ZLOO�DLG�LQ�IRFXVLQJ�DLUFUDIW�DFWLYLWLHV�RQ�.:$-(;�REMHFWLYHV�WKURXJKRXW�WKH�SURMHFW
DV�SHUVRQQHO�URWDWH�LQ�DQG�RXW���7KH�UXQQLQJ�WDOO\�ZLOO�DOVR�SURYLGH�LPSRUWDQW�IHHGEDFN�WR
VFLHQWLVWV�LQ�WKH�ILHOG�UHJDUGLQJ�ZKHWKHU�DQG�KRZ�WKH�DLUFUDIW�SDWWHUQV�QHHG�WR�EH�PRGLILHG�WR
EHWWHU�DGGUHVV�WKH�.:$-(;�VFLHQWLILF�REMHFWLYHV�

6LQFH�RQH�RI�WKH�REMHFWLYHV�RI�.:$-(;�LV�WR�UHILQH�WKH�GHILQLWLRQ�RI�FRQYHFWLYH�DQG
VWUDWLIRUP�SUHFLSLWDWLRQ�LQ�WHUPV�RI�7500�DOJRULWKPV��WKH�ZRUNLQJ�GHILQLWLRQ�ZLOO�KDYH
VRPH�XQDYRLGDEOH�HUURU��7R�EH�SUDFWLFDO��WKH�ZRUNLQJ�GHILQLWLRQ�PXVW�ZRUN�XQLIRUPO\�IRU
DLUFUDIW�DW�GLIIHUHQW�DOWLWXGHV��DQG�EH�VLPSOH�WR�XVH�WR�WDEXODWH�VFRUH�DIWHU�HDFK�DLUFUDIW
PLVVLRQ��$�GHILQLWLRQ�EDVHG�RQ�IOLJKW�WUDFN�YHUWLFDO�YHORFLWLHV�PD\�QRW�EH�UHSUHVHQWDWLYH�LQ�D
UHSHDWDEOH�PDQQHU�RI�WKH�YHORFLW\�FKDUDFWHULVWLFV�RI�D�SDUWLFXODU�UHJLRQ�EHWZHHQ�GLIIHUHQW
DOWLWXGHV��DLUFUDIW��DQG�IOLJKW�OHJV���7KH�KRUL]RQWDO�UDGDU�UHIOHFWLYLW\�SDWWHUQ�LV�DQ�LQGLUHFW
LQGLFDWLRQ�RI�YHUWLFDO�YHORFLWLHV�DQG�LV�XVHG�WR�FODVVLI\�FRQYHFWLYH�DQG�VWUDWLIRUP�SUHFLSLWDWLRQ
LQ�7500�VDWHOOLWH�DQG�*9�DOJRULWKPV�

,W�LV�SURSRVHG�WKDW�D�ZRUNLQJ�GHILQLWLRQ�RI�FRQYHFWLYH�DQG�VWUDWLIRUP�SUHFLSLWDWLRQ
UHJLRQV�IRU�WKH�SXUSRVH�RI�NHHSLQJ�WUDFN�RI�IOLJKW�VDPSOLQJ�EH�DV�IROORZV���$�YHUVLRQ�RI�WKH
7500�*9�FRQYHFWLYH�VWUDWLIRUP�DOJRULWKP�FRPSDWLEOH�ZLWK�WKH�GDWD�W\SHV�DYDLODEOH�LQ�WKH
.:$-(;�2SV�&HQWHU�UHDO�WLPH�GDWD�VWUHDP�ZLOO�EH�LPSOHPHQWHG�DQG�UXQ�RQ�D�ORZ�OHYHO�RI
LQWHUSRODWHG�6�EDQG�UDGDU�GDWD�WR�SURGXFH�D�FRQYHFWLYH�VWUDWLIRUP�PDS��$OWKRXJK�)$$
IOLJKW�WUDFN�GDWD�ZLOO�EH�DYDLODEOH�LQ�UHDO�WLPH�WR�WKH�2SV�&HQWHU��LQ�RUGHU�WR�SURSHUO\�VFRUH
WKH�DLUFUDIW�VDPSOLQJ��IOLJKW�WUDFN�GDWD�IURP�WKH�DLUFUDIW�GDWD�V\VWHPV�DUH�QHHGHG���:LWKLQ��
KRXU�DIWHU�HDFK�IOLJKW��WKH�$LUFUDIW�&KLHI�6FLHQWLVW�IRU�HDFK�DLUFUDIW�ZLOO�VXSSO\�WKH�2SV�&HQWHU
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ZLWK�DQ�DVFLL�ILOH�FRQWDLQLQJ�WKH�IROORZLQJ�IOLJKW�WUDFN�LQIRUPDWLRQ�LQ�DW�OHDVW���PLQ
LQFUHPHQWV��WLPH��ODWLWXGH��ORQJLWXGH��DOWLWXGH��/:&��DQG�WHPSHUDWXUH���7KH�DLUFUDIW�WUDFN
SURGXFHG�IURP�WKHVH�GDWD�ZLOO�EH�RYHUODLG�RQ�WKH�FRQYHFWLYH�VWUDWLIRUP�PDS�XVLQJ�1&$5
=HEUD�VRIWZDUH���2SV�&HQWHU�SHUVRQQHO�ZLOO�H[DPLQH�WKH�IOLJKW�WUDFN�YHUVXV�WKH�ORFDWLRQ�RI
FRQYHFWLYH�UHJLRQV�LQ�WKH�FRQYHFWLYH�VWUDWLIRUP�PDS���)RU�HDFK����PLQ�VHJPHQW�RI�WUDFN�

�� ,I�WKH�DLUFUDIW�SDVVHV�ZLWKLQ���NP�RI�D�FRQYHFWLYH�UHJLRQ�LW�FRXQWV�DV�D�FRQYHFWLYH�VDPSOH�
�� ,I�WKH�DLUFUDIW�LV�ZLWKLQ�HFKR�!����G%=�EXW�QRW�ZLWKLQ���NP�RI�D�FRQYHFWLYH�UHJLRQ�LW

FRXQWV�DV�D�VWUDWLIRUP�VDPSOH�

6LQFH�WKH�SULPDU\�GLIIHUHQFH�EHWZHHQ�WKH�FRQYHFWLYH�VWUDWLIRUP�DOJRULWKPV�DW�WKH�����
7500�*9�$OJRULWKP�,QWHUFRPSDULVRQ�:RUNVKRS�ZDV�DORQJ�WKH�HGJHV�RI�WKH�FRQYHFWLYH
UHJLRQV��XVH�RI�D���NP�EXIIHU�UHJLRQ�ZLOO�UHGXFH�HUURU�LQ�WKH�VFRULQJ���6LQFH�FKDQJHV�WR�WKH
DOJRULWKP�RQFH�WKH�SURMHFW�LV�LQ�SURJUHVV�ZLOO�QHFHVVLWDWH�UHVFRULQJ�RI�DLUFUDIW�PLVVLRQV��LW�LV
SURSRVHG�WKDW�WKH�FRQYHFWLYH�VWUDWLIRUP�DOJRULWKP�XVHG�LQ�VFRULQJ�EH�IUR]HQ�IRU�WKH
GXUDWLRQ�RI�WKH�SURMHFW�DIWHU�WKH�ILUVW�IHZ�DLUFUDIW�PLVVLRQV���7KH�WHVWLQJ�RI�WKH�VFRULQJ
PHWKRGRORJ\�ZLWK�GDWD�IURP�ILUVW�IHZ�PLVVLRQV�ZLOO�SHUPLW�GHWHFWLRQ�DQG�FRUUHFWLRQ�RI�DQ\
JURVV�SUREOHPV���7KH�VFRULQJ�LV�QRW�PHDQW�WR�EH�SUHFLVH��QRU�WKH�FRQYHFWLYH�VWUDWLIRUP
FODVVLILFDWLRQ�SHUIHFW���,W�QHHGV�WR�EH�VXIILFLHQWO\�JRRG�WR�EH�XVHIXO�LQ�DVVHVVLQJ�SURJUHVV
WRZDUG�.:$-(;�REMHFWLYHV�EXW�QRW�QHFHVVDULO\�JRRG�HQRXJK�IRU�UHVHDUFK�SXUSRVHV���,W�LV
DQWLFLSDWHG�WKDW�DIWHU�WKH�*9�FRQYHFWLYH�VWUDWLIRUP�DOJRULWKP�LV�UHILQHG�EDVHG�RQ�GDWD
FROOHFWHG�LQ�.:$-(;��WKH�DLUFUDIW�VDPSOLQJ�PD\�EH�UHWDEXODWHG�IRU�UHVHDUFK�SXUSRVHV�LQ
WHUPV�RI�WLPH�LQ�FRQYHFWLYH�DQG�VWUDWLIRUP�SUHFLSLWDWLRQ�

%DVHG�RQ�WKH�FRDUVH�FODVVLILFDWLRQ�RI����PLQ�IOLJKW�WUDFN�VHJPHQWV��WKH�2SV�&HQWHU�ZLOO
DOVR�SURGXFH�WDEOHV�RI�DOORFDWLRQ�RI�IOLJKW�WLPH�LQ���GHJ�WHPSHUDWXUH�EORFNV�E\�SUHFLSLWDWLRQ
W\SH�DQG�LQ�FORXG�E\�SUHFLSLWDWLRQ�W\SH��LQ�FORXG�EXW�RXWVLGH�RI����G%=�HFKR�ZLOO�EH�D
VHSDUDWH�FDWHJRU\��DQYLO����$OO�WKH�GHULYHG�LQIRUPDWLRQ�RQ�WKH�DLUFUDIW�VDPSOLQJ�ZLOO�EH�SDUW�RI
WKH�PLVVLRQ�VXPPDU\�SUHSDUHG�DIWHU�HDFK�DLUFUDIW�PLVVLRQ�DQG�DFFHVVLEOH�RYHU�WKH�.:$-(;
QHWZRUN�ZHE�SDJHV�

7KH�WDUJHW�SHUFHQWDJHV�ZLOO�OLNHO\�QRW�EH�PHW�GXULQJ�DQ�LQGLYLGXDO�DLUFUDIW�PLVVLRQ�
+RZHYHU��LW�LV�LPSRUWDQW�IRU�WKH�SK\VLFDO�YDOLGDWLRQ�ZRUN�WKDW�ZLOO�IROORZ�WKH�SURMHFW�WKDW�WKLV
GLVWULEXWLRQ�LV�DFKLHYHG�RU�QHDUO\�DFKLHYHG�RYHU�WKH�DJJUHJDWH�RI�PLVVLRQV���7KH�$LUFUDIW
&KLHI�6FLHQWLVWV�DQG�2SHUDWLRQV�'LUHFWRU�ZLOO�FORVHO\�PRQLWRU�WKH�VDPSOLQJ�REWDLQHG�IRU�HDFK
PLVVLRQ�DQG�WKH�SURJUHVV�WRZDUG�WKH�RYHUDOO�VDPSOLQJ�JRDOV�

Intercomparisons

'XULQJ�PLVVLRQ�DVFHQW�DQG�GHVFHQW�RI�WKH�'&����RFFDVLRQDO�FRRUGLQDWHG�IOLJKW�OHJV�RXW�RI
FORXG��9LVXDO�)OLJKW�5XOHV�FRQGLWLRQV��ZLWK�WKH�&LWDWLRQ�DQG�&RQYDLU�����DW�WKH�VDPH�DOWLWXGH
PD\�EH�PDGH�IRU�LQVWUXPHQW�LQWHUFRPSDULVRQ�SXUSRVHV�ZLWKLQ�)$$�JXLGHOLQHV�IRU�KRUL]RQWDO
VHSDUDWLRQ�

7.3 Priorities for flight planning to meet scientific objectives

��� 3HULRGV�RI�7500�VDWHOOLWH�RYHUIOLJKWV�FRLQFLGLQJ�ZLWK�WKH�RFFXUUHQFH�RI�SUHFLSLWDWLQJ
UHJLRQV�RI�!����NP�PLQLPXP�KRUL]RQWDO�H[WHQW�ZLWKLQ�����NP�UDQJH�RI�WKH�.ZDMDOHLQ�6�
EDQG�UDGDU�KDYH�WKH�KLJKHVW�SULRULW\�



��

��� 7KH�LQIUHTXHQW�RFFXUUHQFH�RI�ODUJH�DUHDO�H[WHQW�SUHFLSLWDWLRQ�V\VWHPV��!�����NP
KRUL]RQWDO�GLPHQVLRQ��VXJJHVWV�WKH\�VKRXOG�EH�JLYHQ�WKH�QH[W�KLJKHVW�SULRULW\���%DFN��WR�
EDFN�PLVVLRQV�PD\�EH�IORZQ�E\�WKH�&LWDWLRQ�DQG�&RQYDLU�����WR�REWDLQ�DV�PXFK�GDWD�DV
SRVVLEOH�LQ�WKHVH�V\VWHPV�

��� 7KH�LQIUHTXHQW�RFFXUUHQFH�RI�SUHFLSLWDWLQJ�V\VWHPV�EHWZHHQ��������NP�LQ�KRUL]RQWDO
GLPHQVLRQ�VXJJHVWV�WKDW�WKH\�EH�JLYHQ�WKLUG�KLJKHVW�SULRULW\�

��� 7KH�ODFN�RI�VWURQJ�GLXUQDO�PRGXODWLRQ�RI�SUHFLSLWDWLRQ�LQ�WKH�.ZDMDOHLQ�DUHD�GXULQJ�WKH
PRQWKV�RI�$XJXVW�DQG�6HSWHPEHU�VXJJHVWV�WKDW�PLVVLRQV�EH�IORZQ�GXULQJ�GD\OLJKW�KRXUV
ZKHQ�WKH�'&���LV�DYDLODEOH�IRU�RSHUDWLRQV�

��� :KLOH�DQ�DLUFUDIW�PLVVLRQ�LV�LQ�SURJUHVV��SULRULW\�ZLOO�EH�JLYHQ�WR�DLUFUDIW�VDPSOLQJ�LQ
SUHFLSLWDWLRQ�RFFXUULQJ�ZLWKLQ�WKH�.ZDMDOHLQ�6�EDQG�DQG�WKH�%URZQ�&�EDQG�UDGDU�GXDO�
'RSSOHU�OREHV�DQG�RU�WKH�SURILOHU�RQ�/HJDQ�

7.4 Mission coordination

a. Aircraft Coordinator

7KH�DLUFUDIW�FRRUGLQDWRU�EDVHG�RQ�.ZDMDOHLQ�,VODQG�ZLOO�KDYH�DFFHVV�WR�WKH�.ZDMDOHLQ�6�
EDQG���'�UDGDU�GDWD�DQG�UHDO�WLPH�DLUFUDIW�WUDFNV�GLVSOD\HG�XVLQJ�1&$5�=HEUD�VRIWZDUH�RQ�D
6XQ�ZRUNVWDWLRQ���7KH�DLUFUDIW�WUDFNV�IRU�DOO�.:$-(;�DLUFUDIW�ZLOO�EH�LQJHVWHG�LQWR�=HEUD�LQ
UHDO�WLPH�DQG�EH�RYHUODLG�RQ�WKH�6�EDQG�UDGDU�GDWD���7KH�VRXUFH�RI�WKH�IOLJKW�WUDFN
LQIRUPDWLRQ�LV�D�.05�GDWD�VWUHDP�IURP�WKH�)$$�UDGDU�RQ�.ZDMDOHLQ��7KH�DLUFUDIW
FRRUGLQDWRU�KDV�WKH�UHVSRQVLELOLW\�WR�GLUHFW�WKH�DLUFUDIW�WR�QHZ�SUHFLSLWDWLQJ�WDUJHWV�ZKHQ
WKHLU�H[LVWLQJ�WDUJHWV�PRYH�RXW�RI�UDQJH�RI�WKH�6�EDQG�UDGDU�RU�GHFD\�SDVW�WKHLU�DELOLW\�WR�EH
VDPSOHG���,I�WKH�DLUFUDIW�DUH�GHSOR\HG�LQ�D�PDQQHU�VXFK�WKDW�WKHLU�DOWLWXGH�EORFNV�ZLOO�RYHUODS�
WKH�SURWRFROV�IRU�DLUFUDIW�DOWLWXGH�FKDQJHV�ZLOO�EH�DJUHHG�XSRQ�E\�WKH�LQGLYLGXDO�DLUFUDIW�IOLJKW
GLUHFWRUV�DQG�DLUFUDIW�FRRUGLQDWRU�SULRU�WR�GHSDUWXUH�

7KH�DLUFUDIW�FRRUGLQDWRU�ZLOO�QRW�DFW�DV�DQ�DLU�WUDIILF�FRQWUROOHU���+RZHYHU��WKH�DLUFUDIW
FRRUGLQDWRU�ZLOO�VXJJHVW�ORFDWLRQV�IRU�IOLJKW�WUDFN�OHJV�EDVHG�RQ�WKH�SDWWHUQ�RI�UDGDU�GDWD���%\
PDNLQJ�WKH�DOWLWXGH�EORFNV�FOHDUO\�GHILQHG�DQG�NHHSLQJ�WKH�IOLJKW�WUDFNV�VLPSOH�DQG
UHSHDWDEOH��LQGLYLGXDO�DLUFUDIW�ZLOO�NQRZ�ZKHUH�WKH�RWKHU�DLUFUDIW�DUH�DW�DOO�WLPHV���,Q�VRPH
LQVWDQFHV�WKH�VWDUW�WLPHV�RI�OHJV�ZLOO�EH�VXJJHVWHG�E\�WKH�DLUFUDIW�FRRUGLQDWRU�WR�IDFLOLWDWH
VLPXOWDQHRXV�VDPSOLQJ�

b. DC-8 Ops Ground Controller

'XULQJ�'&���PLVVLRQV��D�'&���2SV�*URXQG�&RQWUROOHU�ZLOO�EH�SUHVHQW�LQ�WKH�2SV
&HQWHU�WR�DFW�DV�DQ�LQWHUPHGLDU\�EHWZHHQ�WKH�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU�DQG�WKH�'&��
*URXQG�&RRUGLQDWRU�

c. Communication paths

7KH�DLU�WR�JURXQG�FRPPXQLFDWLRQ�SDWKV�IRU�HDFK�DLUFUDIW�DUH�LOOXVWUDWHG�LQ�)LJ������7DEOH
���VKRZV�WKH�DLUFUDIW�FRPPXQLFDWLRQ�FKDQQHOV�IRU�HDFK�DLUFUDIW�DQG�WKH�2SHUDWLRQV�&HQWHU�
7KH�GHVLJQDWHG�VFL�VFL�9+)�IUHTXHQF\�LV�������0+]�ZKLFK�ZDV�DJUHHG�WR�E\�DOO�WKUHH
SDUWLFLSDWLQJ�DLUFUDIW�LQ�0D\��������7KH�$7&��DQG�SLORW�SLORW�IUHTXHQFLHV�ZLOO�EH�DVVLJQHG�E\
WKH�)$$�DW�.ZDMDOHLQ���7KH�'&���JURXQG�WR�'&���IUHTXHQF\�ZLOO�EH�FKRVHQ�IURP�WKH
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IROORZLQJ�OLVW�RI�IUHTXHQFLHV�SURYLGHG�E\�.05�������������������������������������0+]��1RWH
WKDW�QRQ�)$$�JURXQG�VWDWLRQV�FDQQRW�WUDQVPLW�DW�$7&�RU�SLORW�SLORW�IUHTXHQFLHV�

7DEOH ��� 3URMHFW FRPPXQLFDWLRQ�
$7& �9+)� 3LORW�3LORW

�9+)�
6FL�6FL �9+)� '&�� JUG�'&�

� �9+)�
8+) EDFNXS

&LWDWLRQ ; ; ;
&RQYDLU ; ; ;
'&�� ; ; ; ; ;
2SV &HQWHU ; ; ;

7KH�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU�DQG�'&���JURXQG�FRRUGLQDWRU�ZLOO�VLW�VLGH�E\�VLGH�LQ
WKH�2SHUDWLRQV�&HQWHU�GXULQJ�DLUFUDIW�PLVVLRQV��(DFK�ZLOO�KDYH�D�FRPPXQLFDWLRQV�FRQVROH
HTXLSSHG�ZLWK�KHDGSKRQHV��PLFURSKRQH��DQG�VSHDNHU�

7R�IDFLOLWDWH�FRPPXQLFDWLRQ�RI�IOLJKW�WUDFN�LQIRUPDWLRQ�IURP�WKH�2SHUDWLRQV�&HQWHU�WR
WKH�DLUFUDIW��D�VWDQGDUG�IRUP�ZLWK�EODQNV�IRU�HDFK�FDWHJRU\�RI�LQIRUPDWLRQ�ZLOO�EH�GHYHORSHG�
7KH�IRUP�ZLOO�EH�WUDQVPLWWHG�WR�WKH�DLUFUDIW�LQ�D�VSHFLILHG�RUGHU�VR�WKDW�D�SDUDOOHO�IRUP�FDQ�EH
ILOOHG�RXW�RQ�WKH�DLUFUDIW���6WDQGDUG�DYLDWLRQ�XQLWV��ZLOO�EH�XVHG�LQ�DOO�JURXQG�FRPPXQLFDWLRQ
ZLWK�DLUFUDIW��IW��QP��NQRWV����/RFDWLRQV�ZLOO�EH�VSHFLILHG�DV�ODWLWXGH�ORQJLWXGH�FRRUGLQDWHV�
7R�VLPSOLI\�FRPPXQLFDWLRQ��WKH�VDPH�XQLWV�DQG�PRGH�RI�GHILQLQJ�WKH�WUDFN�ZLOO�EH�XVHG�IRU
DOO�WKUHH�DLUFUDIW��7KH�H[DFW�PRGH�RI�IOLJKW�WUDFN�VSHFLILFDWLRQ�ZLOO�EH�UHILQHG�LQ�WKH�ILHOG�

d. Role of radars during aircraft missions

$W�WKH���$SULO�*RGGDUG�PHHWLQJ��D�GHFLVLRQ�ZDV�PDGH�QRW�XVH�VHFWRU�VFDQV�LQ�VXSSRUW�RI
DLUFUDIW�PLVVLRQV��$����º�GXDO�'RSSOHU�VFDQ�VWUDWHJ\�IRU�WKH�6�EDQG�DQG�&�EDQG�UDGDUV�ZLOO
EH�XVHG�GXULQJ�DLUFUDIW�PLVVLRQV��VHH�6HFWLRQ����J��

e. Role of upper-air sounding sites during aircraft missions

8SSHU�DLU�VRXQGLQJV�IURP�.ZDMDOHLQ��/DH��5RL��DQG�:RMD��ZLOO�EH�REWDLQHG�DW�WKUHH�KRXU
LQWHUYDOV�GXULQJ�DLUFUDIW�PLVVLRQV�VWDUWLQJ�ZLWK�WKH�ILUVW�SRWHQWLDO�ODXQFK�WLPH�DIWHU�WKH�DLUFUDIW
DUH�SXW�RQ�DOHUW�DQG�HQGLQJ�ZLWK�WKH�ODVW�SRWHQWLDO�ODXQFK�WLPH�ZLWKLQ���KRXU�RI�WKH�ODVW
DLUFUDIW�UHWXUQLQJ�WR�EDVH��7KH�SRWHQWLDO�XSSHU�DLU�VRXQGLQJ�ODXQFK�WLPHV�DUH�VXFK�WKDW�WKH
EDOORRQ�LV�QHDU�WKH�WURSRSDXVH�DW�������������������������DQG����87&���)RU�H[DPSOH��WKH���87&
VRXQGLQJ�LV�ODXQFKHG�DW���87&�

7.5 Flight plans

$SSUR[LPDWHO\����PXOWLSOH�DLUFUDIW�PLVVLRQV�ZLOO�EH�IORZQ�GXULQJ�WKH����-XO\����
6HSWHPEHU�SHULRG�RI�.:$-(;�

a. Roles of different aircraft in each planned pattern

�7KH�&LWDWLRQ�DQG�&RQYDLU�ZLOO�KDYH�PLFURSK\VLFV�LQVWUXPHQWDWLRQ�WKDW�LV�PRUH�VHQVLWLYH
WKDQ�WKH�'&����7KHUHIRUH��WKH�FORXG�PLFURSK\VLFV�DLUFUDIW�ZLOO�KDYH�WKH�SULPDU\

������������������������������������������������
� $GGLWLRQDO IUHTXHQFLHV PD\ EH DYDLODEOH IURP .05 XSRQ UHTXHVW LI WKRVH OLVWHG DUH XQVXLWDEOH�
� )RU UHIHUHQFH� NP 
 ����� [ ����  IW� NP 
 �������  QP� NP�KU 
 �������  NQRWV�
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UHVSRQVLELOLW\�IRU�PLFURSK\VLFV�GDWD�FROOHFWLRQ�DW�DOWLWXGHV�EHORZ�WKH�RSHUDWLQJ�DOWLWXGH�RI�WKH
'&�����7R�DFKLHYH�.:$-(;�REMHFWLYHV��DLUFUDIW�ZLOO�EH�GHSOR\HG�LQ�D�PDQQHU�WKDW�SHUPLWV
FRLQFLGHQW�RU�QHDUO\�FRLQFLGHQW�VDPSOLQJ�RI�'&���$50$5�UDGDU�DQG�$035�UDGLRPHWHU
PHDVXUHPHQWV�ZLWK�LQ�VLWX�PLFURSK\VLFDO�VDPSOLQJ�E\�WKH�FORXG�SK\VLFV�DLUFUDIW�DW�ORZHU
OHYHOV���6HH�6HF�����D�DERXW�YHUWLFDO�VWDFNV��DOWLWXGH�EORFNV��DQG�SULRULWLHV�IRU�VDPSOLQJ��
0LFURSK\VLFDO�GDWD�FROOHFWLRQ�E\�WKH�'&���DW�DOWLWXGHV�ORZHU�WKDQ����NP�ZLOO�SULPDULO\�RFFXU
GXULQJ�SHULRGV�RI�DLUFUDIW�DVFHQW�DIWHU�WDNHRII�DQG�GHVFHQW�EHIRUH�ODQGLQJ�

b. Mission timetable

7KH�FRQVWUDLQWV�RQ�IOLJKW�FUHZV�IRU�DOHUWLQJ�DQG�KROGLQJ�HDFK�DLUFUDIW�DUH�JLYHQ�LQ�7DEOH
���IRU�HDFK�DLUFUDIW��7KH�IOLJKW�FUHZ�DOHUW�SHULRG�LV�WKH�WLPH�LQWHUYDO�EHWZHHQ�WKH�$LUFUDIW
&KLHI�6FLHQWLVW�LQIRUPLQJ�WKH�FUHZ�RI�D�PLVVLRQ�DQG�ZKHQ�WKH�DLUFUDIW�LV�IXHOHG�DQG�UHDG\�WR
WDNH�RII���7KH�PD[LPXP�KROG�SHULRG�LV�WKH�WLPH�LQWHUYDO�EHWZHHQ�WKH�LQLWLDOO\�DQWLFLSDWHG
WDNHRII�WLPH�DQG�WKH�WLPH�ZKHQ�WKH�DLUFUDIW�FDQ�WDNH�RII�DQG�VWLOO�IO\�D���KRXU�PLVVLRQ�����
KRXUV�LQ�WKH�FDVH�RI�WKH�&LWDWLRQ��

7DEOH ��� $LUFUDIW PLVVLRQ WLPHWDEOH FRQVWUDLQWV�

$LUFUDIW )OLJKW FUHZ DOHUW SHULRG
�KRXUV�

0D[LPXP KROG SHULRG
�KRXUV�

)OLJKW FUHZ GXW\ GD\
�KRXUV��

'&�� � � � �� �

&LWDWLRQ � � ��
&RQYDLU � � ��

7KH�FRQVWUDLQWV�RQ�IOLJKW�FUHZV�IRU�DOHUWLQJ�DQG�KROGLQJ�HDFK�DLUFUDIW�DUH�JLYHQ�LQ�7DEOH
�����7KH�IOLJKW�FUHZ�DOHUW�SHULRG�LV�WKH�WLPH�LQWHUYDO�EHWZHHQ�WKH�$LUFUDIW�&KLHI�6FLHQWLVW
LQIRUPLQJ�WKH�FUHZ�RI�D�PLVVLRQ�DQG�ZKHQ�WKH�DLUFUDIW�LV�IXHOHG�DQG�UHDG\�WR�WDNH�RII��,W�LV
OLNHO\�WKDW�QRW�DOO�WKH�DLUFUDIW�PLVVLRQV�ZLOO�EHJLQ�SUHFLVHO\�DV�LQLWLDOO\�VFKHGXOHG��6RPH
IUDFWLRQ�RI�PLVVLRQV�ZLOO�LQFOXGH�WDNHRII�WLPHV�ODWHU�WKDQ�LQLWLDOO\�SODQQHG�DQG�VRPH�ZLOO�EH
VFUXEEHG�DQG�IORZQ�DQRWKHU�GD\���7KH�LQIRUPDWLRQ�LQ�WKH�PLVVLRQ�WLPHWDEOH�DERYH�ZLOO�DLG�LQ
GHYHORSLQJ�JXLGHOLQHV�UHJDUGLQJ�ZKHQ�D�GHFLVLRQ�WR�IO\�RU�VFUXE�PXVW�EH�PDGH���7KH
PD[LPXP�KROG�SHULRG�LV�WKH�WLPH�LQWHUYDO�EHWZHHQ�WKH�LQLWLDOO\�DQWLFLSDWHG�WDNHRII�WLPH�DQG
WKH�WLPH�ZKHQ�WKH�DLUFUDIW�FDQ�WDNH�RII�DQG�VWLOO�IO\�D���KRXU�PLVVLRQ������KRXUV�LQ�WKH�FDVH�RI
WKH�&LWDWLRQ����)RU�DLUFUDIW�PLVVLRQV�LQYROYLQJ�WKH�'&����KROG�SHULRGV�PXVW�EH�LQ�LQFUHPHQWV
RI���KU�RU�PRUH�

c. Aircraft tracks

Multiple aircraft portion of missions

)RUHFDVWLQJ�IRU�DLUFUDIW�PLVVLRQV�ZLWKLQ�WKH�����NP�UDGLXV�DUHD�RI�.ZDMDOHLQ�ZLOO�EH
GLIILFXOW�DV�SUHFLSLWDWLQJ�V\VWHPV�RIWHQ�PRYH�UDSLGO\�WKURXJK�WKH�UHJLRQ���7KH�.:$-(;
SURMHFW�DUHD�LV�YHU\�VPDOO�FRPSDUHG�WR�WKH�DLUFUDIW�RSHUDWLQJ�UHJLRQV�XVHG�LQ�SUHYLRXV�WURSLFDO
RSHQ�RFHDQ�DLUFUDIW�SURMHFWV�VXFK�DV�72*$�&2$5(�DQG�&(3(;���'HSHQGLQJ�RQ�WKH�VWDWH
RI�FRQYHFWLYH�DFWLYLW\�DW�WKH�DQWLFLSDWHG�WDNH�RII�WLPH��WKH�WKUHH�DLUFUDIW�PD\�WDNH�RII�LQ�FORVH
VXFFHVVLRQ��WDNH�RII�VWDJJHUHG�E\�WHQV�RI�PLQXWHV��RU�KROG�

������������������������������������������������
�'&�� GXW\ GD\ LV � �� KRXUV RQ� IROORZHG E\ �� KRXUV RII� 1R PRUH WKDQ � FRQVHFXWLYH GXW\ GD\V ZLWKRXW
�� KRXUV RII� $Q\ WLPH JURXQG DQG IOLJKW FUHZV UHSRUW LV D GXW\ GD\�
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)RU�PRVW�PLVVLRQV��WKH�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU�DW�WKH�.:$-(;�2SV�&HQWHU�ZLOO
VXJJHVW�WUDFN�OHJ�FRRUGLQDWHV�VXFK�DV�FHQWHU�DQG�OHQJWK�RU�HQGSRLQWV�DQG�VWDUWLQJ�OHJ�DOWLWXGH�
7KH�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU�ZLOO�FRPPXQLFDWH�GLUHFWO\�ZLWK�WKH�&LWDWLRQ�DQG�&RQYDLU
DQG�LQGLUHFWO\�WR�WKH�'&���YLD�WKH�'&���0LVVLRQ�&RRUGLQDWRU�

$LUFUDIW�GDWD�FROOHFWLRQ�WR�DGGUHVV�WKH�VFLHQWLILF�REMHFWLYHV�RI�.:$-(;�UHTXLUH�FORVHO\
FRRUGLQDWHG�YHUWLFDO�VWDFNV��6HFWLRQ����D����)ROORZLQJ�WKH�0DUFK�.:$-(;�PHHWLQJ�DQG
VXEVHTXHQW�GLVFXVVLRQV��WKH�SURSRVHG�DLUFUDIW�WUDFNV�IRU�.:$-(;�KDYH�EHHQ�VLPSOLILHG�WR
WKH�SDWWHUQV�LOOXVWUDWHG�LQ�)LJ�������7KH�'&���KDV�WKH�RSWLRQ�RI�IO\LQJ�LQ�HLWKHU�D�ERZ�WLH�RU
OLQH�SDWWHUQ�ZLWK��������WXUQV��)LJ����E�DQG�F����7KH�&LWDWLRQ�DQG�&RQYDLU�ZLOO�IO\�VWUDLJKW
OLQH�OHJV�ZLWK��������WXUQV���$LUFUDIW�ZLOO�IO\�OHJV�DW�D�FRQVWDQW�DOWLWXGH�DQG�FKDQJH�DOWLWXGH
GXULQJ�WXUQV���7KH�OHQJWK�RI�WKH�OHJ�ZLOO�EH�D�IXQFWLRQ�RI�WKH�VL]H�RI�WKH�SUHFLSLWDWLRQ�UHJLRQ
EHLQJ�VDPSOHG�DQG�YDU\�EHWZHHQ���²����NP�IRU�WKH�&RQYDLU�DQG�&LWDWLRQ��6LQFH�WKH�'&��
WUDYHOV�PRUH�WKDQ�WZLFH�DV�IDVW�DV�WKH�RWKHU�DLUFUDIW��WKHLU�OHJV�ZLOO�EH�PRUH�WKDQ�WZLFH�DV�ORQJ�
7KH�DOWLWXGH�VWHS�EHWZHHQ�OHJV�ZLOO�EH�D�IXQFWLRQ�RI�WKH�KHLJKW�RI�WKH�FORXG�DQG�ZLOO�EH
GHWHUPLQHG�PLVVLRQ�WR�PLVVLRQ�

$V�GLVFXVVHG�LQ�6HFWLRQ����D��WKH�IOLJKW�OHJV�QHHG�WR�EH�FORVHO\�FRRUGLQDWHG�LQ�VSDFH�DQG
WLPH���+RUL]RQWDO�VHSDUDWLRQ�RI�IOLJKW�WUDFN�OHJV�EHWZHHQ�DLUFUDIW�QHHGV�WR�EH�OHVV�WKDQ�����QP
���NP���7HPSRUDO�VHSDUDWLRQ�EHWZHHQ�DLUFUDIW�SDVVLQJ�RYHU�WKH�VDPH�ORFDWLRQ�QHHGV�WR�EH�OHVV
WKDQ���PLQ�LQ�FRQYHFWLYH�SUHFLSLWDWLRQ�DQG�OHVV�WKHQ����PLQ�LQ�VWUDWLIRUP�SUHFLSLWDWLRQ���7KLV
GHJUHH�RI�SUHFLVLRQ�LQ�IOLJKW�WUDFN�FRRUGLQDWLRQ�EHWZHHQ�WKUHH�DLUFUDIW�ZLOO�EH�FKDOOHQJLQJ�WR
LPSOHPHQW�

%DVHG�RQ�.ZDMDOHLQ�UDGDU�FOLPDWRORJ\��6HF�����LQ�.:$-(;�6FLHQWLILF�2YHUYLHZ�DQG
2EMHFWLYHV���WKH�H[SHFWHG�SDWWHUQV�RI�SUHFLSLWDWLRQ�LQ�WKH�YLFLQLW\�RI�.ZDMDOHLQ�DUH��0&6�!����
NP�LQ�KRUL]RQWDO�GLPHQVLRQ�ZLWK�ZHOO�GHILQHG�QDUURZ��������NP��FRQYHFWLYH�EDQGV�DQG
H[WHQVLYH�DUHDV�RI�PDWXUH�FRQYHFWLRQ��QDUURZ�FRQYHFWLYH�EDQGV�ZLWKRXW�DVVRFLDWHG�PDWXUH
FRQYHFWLYH�UHJLRQV��VFDWWHUHG�HFKRHV�LQFOXGLQJ�VRPH�!����NP�LQ�KRUL]RQWDO�GLPHQVLRQ��DQG
OLQHV�RI�VKDOORZ�FRQYHFWLRQ��HFKR�WRS�OHVV�WKDQ���NP�DOWLWXGH����7KH�ODUJHU�SUHFLSLWDWLRQ
V\VWHPV�RFFXU�PXFK�OHVV�IUHTXHQWO\�WKDQ�WKH�VPDOOHU�RQHV���7KH�EDVLF�IOLJKW�WUDFN�SDWWHUQ
LOOXVWUDWHG�LQ�)LJ�����ZLOO�VHUYH�DV�WKH�EXLOGLQJ�EORFN�IRU�SDWWHUQV�XVHG�LQ�DOO�W\SHV�RI
SUHFLSLWDWLRQ��'HSHQGLQJ�RQ�WKH�PRWLRQ��VL]H��DQG�VKDSH�RI�WKH�SUHFLSLWDWLQJ�UHJLRQ��WKH
VWUDLJKW�OLQH�OHJ�IOLJKW�SDWWHUQ�PD\�EH�UHSHDWHG�LQ�SODFH��PRYH�ZLWK�WKH�V\VWHP��DQG�RU�EH
FRPELQHG�LQWR�SDWWHUQV�VXFK�DV�D�WULDQJOH�WR�VDPSOH�KRUL]RQWDOO\�H[WHQVLYH�DUHDV�RI
SUHFLSLWDWLRQ�

Single aircraft portion of missions

:LWK�LWV�ORQJHU�GXUDWLRQ�FRPSDUHG�WR�WKH�RWKHU�DLUFUDIW��WKH�&RQYDLU�����LV�H[SHFWHG�WR
EH�WKH�RQO\�DLUFUDIW�SDUWLFLSDWLQJ�LQ�.:$-(;�WKDW�ZLOO�KDYH�VLJQLILFDQW�WLPH�DV�WKH�VROH
DLUFUDIW�LQ�WKH�DLU���%DVHG�RQ�.:$-(;�SK\VLFDO�YDOLGDWLRQ�REMHFWLYHV�DQG�WKH�FDSDELOLWLHV�RI
WKH�DLUFUDIW��LW�LV�VXJJHVWHG�WKDW�WKH�&RQYDLU�H[HFXWH�SDWWHUQV�VLPLODU�WR�WKRVH�SURSRVHG�IRU�LW
GXULQJ�PXOWLSOH�DLUFUDIW�PLVVLRQV�DQG�IRFXV�RQ�GDWD�FROOHFWLRQ�LQ�WKH�PHOWLQJ�OHYHO�UHJLRQ�LQ
FRQYHFWLYH�DQG�VWUDWLIRUP�SUHFLSLWDWLRQ�VLQFH�WKHVH�GDWD�DUH�SDUWLFXODUO\�LPSRUWDQW�IRU�7500
SK\VLFDO�YDOLGDWLRQ�
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7.6 Mission Summaries

a. Pre-KWAJEX data requirements

(DFK�DLUFUDIW�ZLOO�KDYH�SURYLGHG�D�VDPSOH�RI�WKH�DVFLL�IOLJKW�WUDFN�LQIRUPDWLRQ�ILOH�WKDW
ZLOO�EH�JLYHQ�WR�WKH�.:$-(;�2SV�&HQWHU�DIWHU�HDFK�PLVVLRQ�WR�6DQGUD�<XWHU�E\���-XQH
�����VR�WKDW�GDWD�LQJHVW�VRIWZDUH�FDQ�EH�ZULWWHQ�DQG�WHVWHG�SULRU�WR�WKH�ILHOG�SKDVH���7KH�DVFLL
ILOHV�ZLOO�EH�LQ�FROXPQ�IRUPDW�ZLWK�WKH�IROORZLQJ�ILHOGV��\\\\�PP�GG��KK�PP�VV��ODW��GHFLPDO
GHJUHHV���ORQJLWXGH��GHFLPDO�GHJUHHV���DOWLWXGH��P���DLU�WHPS��º&���DQG�OLTXLG�ZDWHU�FRQWHQW
�J�NJ��ZLWK�GDWD�SURYLGHG�DW���PLQ�LQWHUYDOV���$LUFUDIW�PD\�SURYLGH�DGGLWLRQDO�ILHOGV�LQ�WKH
DVFLL�ILOH�IRU�LQJHVW�LQWR�=HEUD�DQG�IRU�LQFOXVLRQ�LQ�WKH�2SV�&HQWHU�PLVVLRQ�VXPPDULHV�LQ
FRQVXOWDWLRQ�ZLWK�<XWHU�

b. Post-mission data requirements and timetable

:LWKLQ���KRXU�DIWHU�ODQGLQJ��HDFK�$LUFUDIW�&KLHI�6FLHQWLVW�ZLOO�PDNH�DYDLODEOH�WR�WKH�2SV
&HQWHU�DQ�DVFLL�ILOH�RI�IOLJKW�OHYHO�LQIRUPDWLRQ�DV�VSHFLILHG�DERYH���7KHVH�GDWD�DUH�IRU�WKH
SURGXFWLRQ�RI�PLVVLRQ�VXPPDULHV�E\�WKH�2SV�&HQWHU�DQG�VFRULQJ�RI�DLUFUDIW�VDPSOLQJ���7KH
PLVVLRQ�VXPPDULHV�QHHG�WR�EH�SURGXFHG�$6$3�DIWHU�WKH�PLVVLRQ�LV�FRPSOHWHG�LQ�RUGHU�WR
SURYLGH�WLPHO\�LQIRUPDWLRQ�IRU�GHEULHILQJ�DQG�PLVVLRQ�DVVHVVPHQW���,I�WKH�$LUFUDIW�&KLHI
6FLHQWLVW�LV�XQDEOH�WR�SURYLGH�WKH�IOLJKW�OHYHO�GDWD�ZLWKLQ���KRXU�DIWHU�ODQGLQJ��WKH\�VKRXOG
FRQWDFW�WKH�2SV�&HQWHU�UHJDUGLQJ�WKH�QDWXUH�RI�WKH�SUREOHP�DQG�D�GHWHUPLQDWLRQ�ZLOO�EH
PDGH�E\�WKH�2SV�&HQWHU�6HQLRU�6KLIW�6FLHQWLVW�ZKHWKHU�WR�JR�DKHDG�ZLWK�PLVVLRQ�VXPPDU\
DQG�VFRULQJ�EDVHG�RQ�WKH�)$$�UHDO�WLPH�IOLJKW�WUDFN�RU�GHOD\�FRPSOHWLRQ�RI�WKH�PLVVLRQ
VXPPDU\�WR�DZDLW�WKH�PRUH�DFFXUDWH�DQG�FRPSOHWH�LQIRUPDWLRQ�IURP�WKH�DLUFUDIW�GDWD
V\VWHPV�

:LWKLQ����KRXUV�DIWHU�PLVVLRQ�FRPSOHWLRQ��WKH�$LUFUDIW�&KLHI�6FLHQWLVW�ZLOO�SURYLGH�WKH
$LUFUDIW�0LVVLRQ�&RRUGLQDWRU�ZLWK�D�ZULWWHQ�PLVVLRQ�GHVFULSWLRQ�IRU�LQFOXVLRQ�RQ�WKH�ZHE
SDJH�RQ�WKH�PLVVLRQ���6WDWXV�RI�HDFK�PDMRU�LQVWUXPHQW�RQ�WKH�DLUFUDIW�GXULQJ�WKH�PLVVLRQ�ZLOO
EH�LQFOXGHG�LQ�WKH�GHVFULSWLRQ���7KH�GHDGOLQH�ZLOO�EH�UHOD[HG�LI�VHYHUDO�PLVVLRQV�DUH�IORZQ�LQ
FORVH�VXFFHVVLRQ���$Q�H[DPSOH�RI�VXFK�D�GHVFULSWLRQ�IURP�72*$�&2$5(�LV�LQFOXGHG�LQ
$SSHQGL[���

7KH�PLVVLRQ�VXPPDULHV�SUHSDUHG�E\�WKH�2SV�&HQWHU�ZLOO�KDYH�VHYHUDO�FRPSRQHQWV�

� :LQGRZ�GXPSV�RI�=HEUD�VKRZLQJ�IOLJKW�WUDFNV�RI�DOO�DLUFUDIW�RYHUODLG�RQ�UDGDU
UHIOHFWLYLW\�SDWWHUQV�DW����PLQ�LQWHUYDOV�VLPLODU�WR�WKH�PLVVLRQ�VXPPDULHV�SURGXFHG�IRU
72*$�&2$5(��H�J��)LJ������

�� 0LVVLRQ�VFRULQJ�LQIRUPDWLRQ��EDVHG�RQ�FRDUVH�FODVVLILFDWLRQ�RI����PLQ�IOLJKW�WUDFN
VHJPHQWV��QXPEHU�RI�KRXUV�LQ�FRQYHFWLYH�DQG�VWUDWLIRUP�SUHFLSLWDWLRQ��QXPEHU�RI�KRXUV
LQ�HDFK��º�WHPSHUDWXUH�EORFN��DQG�QXPEHU�RI�KRXUV�LQ�FORXG�E\�SUHFLSLWDWLRQ�W\SH�

�� :ULWWHQ�PLVVLRQ�GHVFULSWLRQV�SURYLGHG�E\�HDFK�$LUFUDIW�&KLHI�6FLHQWLVW�WR�$LUERUQH
0LVVLRQ�&RRUGLQDWRU�LQFRUSRUDWHG�LQWR�DQ�RYHUDOO�PLVVLRQ�VXPPDU\�

� +WPO�DLUFUDIW�PLVVLRQ�VXPPDU\�SDJH�ZLWK�OLQNV�WR�WKH�DERYH�LQIRUPDWLRQ�
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Chapter 8: Data management

'DWD�PDQDJHPHQW�IXQFWLRQV�DUH�VXPPDUL]HG�LQ�)LJ�������6LQFH�UHVRXUFHV�LQ�WKH�ILHOG�ZLOO
EH�OLPLWHG��IXQFWLRQV�SHUIRUPHG�LQ�WKH�ILHOG�ZLOO�EH�IRFXVHG�RQ�PDLQWDLQLQJ�KLJK�GDWD�TXDOLW\�
3UHOLPLQDU\�TXDOLW\�FRQWURO�ZLOO�LQFOXGH�YLVXDO�FKHFNV�RI�VRXQGLQJV��WLPH�VHULHV�GDWD��DQG
UDGDU�GDWD���$�IHZ�GXDO�'RSSOHU�YROXPHV�ZLOO�EH�SURFHVVHG�HDFK�GD\�DQG�PLVVLRQ�VXPPDULHV
ZLWK�EH�SUHSDUHG�DIWHU�HDFK�DLUFUDIW�PLVVLRQ��'DWD�FDWDORJLQJ�DQG�DGGLWLRQDO�FRSLHV�RI�GDWD
ZLOO�PDGH�DV�UHVRXUFHV�SHUPLW�VR�WKDW�LQYHVWLJDWRUV�KDYH�D�VXEVHW�RI�UDZ�GDWD�WR�WDNH�KRPH
ZLWK�WKHP��7KH�ILQDO�4&�DQG�GDWD�FDWDORJLQJ�RI�HDFK�VHQVRU·V�GDWD�VHWV�ZLOO�WDNH�SODFH�DW�WKH
LQVWUXPHQW�3,·V�KRPH�LQVWLWXWLRQ���$Q\�QHHGHG�IRUPDW�FRQYHUVLRQV�SULRU�WR�DUFKLYDO�LQ�WKH
'$$&�ZLOO�DOVR�EH�GRQH�DIWHU�UHWXUQ�IURP�WKH�ILHOG�

8.1 Quality control and calibration

'DWD�DUH�RI�OLWWOH�XVH�LI�WKH�PHDVXUHPHQWV�DUH�XQFDOLEUDWHG�RU�VXEMHFW�WR�ODUJH�UDQGRP
HUURUV���5HJXODU�FDOLEUDWLRQ�DQG�TXLFN�ORRN�DQDO\VHV�ZLOO�EH�LPSOHPHQWHG�GXULQJ�.:$-(;�WR
LQVXUH�WKDW�GDWD�TXDOLW\�VWDQGDUGV�DUH�PDLQWDLQHG���3ULRU�WR�.:$-(;�WKH�UDLQ�JDXJHV�LQ�WKH
YLFLQLW\�ZLOO�EH�FKHFNHG�DQG�FDOLEUDWHG�E\�WKH�7500�2IILFH���7KH�FDOLEUDWLRQ�RI�DLUFUDIW
LQVWUXPHQWV�ZLOO�EH�WKH�UHVSRQVLELOLW\�RI�WKH�DVVRFLDWHG�DLUFUDIW�3,V��8SSHU�DLU�VRXQGLQJV�ZLOO
XQGHUJR�D�VWDQGDUGL]HG�SURFHGXUH�RI�JURXQG�FKHFNV�SULRU�WR�UHOHDVH��$�VLPLODU�SURFHGXUH�ZLOO
EH�GRFXPHQWHG�IRU�WKH�WHWKHUHG�EDOORRQV�

7KH�12$$�6KLS�%URZQ�ZLOO�FDOLEUDWH�LWV�UDGDU�RQ�D�VFKHGXOH�WR�EH�GHWHUPLQHG�E\�WKH
1$6$�7500�2IILFH��7KH�.ZDMDOHLQ�6�EDQG�UDGDU�ZLOO�EH�FDOLEUDWHG�RQ�D�VFKHGXOH�WR�EH
GHWHUPLQHG�E\�WKH�$HURPHW�6LWH�0DQDJHU���6SKHUH�FDOLEUDWLRQV�DUH�WKH�SUHIHUUHG�PHWKRG
VLQFH�WKH\�SURYLGH�DQ�HQG�WR�HQG�FDOLEUDWLRQ�RI�WKH�UDGDU�V\VWHP��6LQFH�WKH�UHVSRQVH�RI�UDGDU
HTXLSPHQW�WR�FKDQJHV�LQ�FDOLEUDWLRQ�VHWWLQJV�FDQ�EH�QRQOLQHDU��LW�LV�VXJJHVWHG�WKDW�DQ\�VXFK
VHWWLQJV�EH�KHOG�FRQVWDQW�GXULQJ�WKH�SHULRG�RI�.:$-(;���,Q�WKLV�ZD\�WKH�FDOLEUDWLRQV�ZLOO
DVVHVV�WKH�VWDELOLW\�RI�WKH�UDGDU�V\VWHPV��L�H���LI�DQ\�QHHGHG�FDOLEUDWLRQ�DGMXVWPHQW�LV�VWHDG\�RU
YDULHV�RYHU�WLPH�

$V�UHVRXUFHV�SHUPLW��GDWD�ZLOO�EH�SURYLGHG�E\�LQVWUXPHQW�3,V�WR�WKH�RSHUDWLRQV�FHQWHU�IRU
TXLFN�ORRN�DQDO\VLV�LQ�WKH�FRQWH[W�RI�WKH�RWKHU�FROOHFWHG�GDWD���7KH�1&$5�=HEUD�VRIWZDUH
UXQQLQJ�RQ�D�ZRUNVWDWLRQ�DW�WKH�RSHUDWLRQV�FHQWHU�FDQ�EH�XVHG�WR�RYHUOD\�ILHOGV�FROOHFWHG�E\
GLIIHUHQW�LQVWUXPHQWV�DQG�SODWIRUPV�DQG�XVHG�WR�FKHFN�IRU�FRQVLVWHQF\�EHWZHHQ�GDWD�ILHOGV�

8.2 Online data catalog

$IWHU�WKH�ILHOG�SKDVH�RI�D�SURMHFW�LV�RYHU��D�GRFXPHQW�VXPPDUL]LQJ�WKH�ZHDWKHU
FRQGLWLRQV�HDFK�GD\�DQG�WKH�VDPSOLQJ�E\�SURMHFW�UHVRXUFHV�LV�XVXDOO\�SURGXFHG��7KLV�SURMHFW
RYHUYLHZ�GRFXPHQW�LV�DQ�LQYDOXDEOH�WRRO�IRU�VFLHQWLVWV�DQDO\]LQJ�WKH�GDWD�DIWHU�WKH�SURMHFW�LV
RYHU���6LQFH�SRVW�SURMHFW�DQDO\VLV�IXQGLQJ�KDV�QRW�\HW�EHHQ�FRPPLWWHG��LW�LV�SURSRVHG�WKDW�D
GUDIW�YHUVLRQ�RI�WKLV�W\SH�RI�RYHUYLHZ�GRFXPHQW�EH�SURGXFHG�DV�D�ZHE�GRFXPHQW�ZKLOH�LQ
WKH�ILHOG���*LYHQ�WKH�GLYHUVH�QDWXUH�RI�.:$-(;�UHVRXUFHV�LW�LV�GLIILFXOW�IRU�VRPHRQH�IRFXVHG
RQ�D�SDUWLFXODU�LQVWUXPHQW�WR�NHHS�WUDFN�RI�ZKDW�HYHU\RQH�HOVH�LV�GRLQJ���7KH�RYHUYLHZ
GRFXPHQW�ZRXOG�WKXV�KDYH�D�GXDO�UROH�IRU�FRPPXQLFDWLRQ�EHWZHHQ�VFLHQWLVWV�LQ�WKH�ILHOG�DQG
DV�D�VXPPDU\�RI�.:$-(;�RSHUDWLRQV���7KH�UHVSRQVLELOLW\�IRU�OLQNLQJ�DQG�LQFRUSRUDWLQJ�WKH
KWPO�SDJHV�SURYLGHG�E\�VFLHQWLVWV�LQWR�D�XVHU�IULHQGO\�GRFXPHQW�DFFHVVLEOH�RQ�WKH�.:$-(;
QHWZRUN�UHVLGHV�ZLWK�WKH�'DWD�&RRUGLQDWRU���7KH�'DWD�&RRUGLQDWRU�ZLOO�DOVR�SURGXFH�GDLO\
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ZHE�SDJHV�FRQWDLQLQJ�D�VXEVHW�RI�LQIRUPDWLRQ�LQ�WKH�RQ�LVODQG�SDJHV�IRU�WUDQVPLWWDO�WR�D
PDLQODQG�ZHE�VLWH�VXEMHFW�WR�.05�IWS�OLPLWDWLRQV�

a. Satellite and model data

$�VXEVHW�RI�WKH�*06�,5�DQG�PRGHO�GDWD�DYDLODEOH�RQ�WKH�0FLGDV�VWDWLRQ�ZLOO�EH
LQFRUSRUDWHG�LQWR�GDLO\�KWPO�SDJHV�E\�WKH�'DWD�&RRUGLQDWRU�

b. Radar data

,Q�DGGLWLRQ�WR�DLUFUDIW�PLVVLRQ�VXPPDULHV�LQFRUSRUDWLQJ�UDGDU�GDWD�DQG�DLUFUDIW�WUDFNV��WKH
2SV�&HQWHU�ZLOO�LQFRUSRUDWH�ZLQGRZ�GXPSV�RI�KRXUO\�UDGDU�GDWD�LQWR�KWPO�SDJHV�IRU�WKH�RQ�
OLQH�GDWD�FDWDORJ���7KLV�LQIRUPDWLRQ�ZLOO�SURYLGH�D�TXLFN�RYHUYLHZ�RI�UDGDU�HFKR�SDWWHUQV�LQ
WKH�YLFLQLW\�HDFK�GD\�RI�WKH�SURMHFW���:KHQ�DYDLODEOH�DQG�DSSURSULDWH�WKH�2SV�&HQWHU�ZLOO
LQFOXGH�UDGDU�GDWD�IURP�WKH�%URZQ�

c. Aircraft data

(DFK�$LUFUDIW�&KLHI�6FLHQWLVW�ZLOO�VHUYH�DV�WKH�SRLQW�RI�FRQWDFW�IRU�WKH�'DWD�&RRUGLQDWRU
IRU�KWPO�SDJHV�IHDWXULQJ�GDWD�IURP�DLUFUDIW�LQVWUXPHQWV���7KH�LQIRUPDWLRQ�SURYLGHG�ZLOO
LQFOXGH�D�VXPPDU\�RI�RSHUDWLRQV�DQG�LQVWUXPHQW�VWDWXV���$�ZULWWHQ�PLVVLRQ�VXPPDU\�IRU
HDFK�PLVVLRQ�ZLOO�EH�SURYLGHG�E\�WKH�$LUFUDIW�0LVVLRQ�&RRUGLQDWRU�WR�WKH�'DWD�&RRUGLQDWRU
IRU�LQFRUSRUDWLRQ�LQWR�WKH�PLVVLRQ�VXPPDU\�KWPO�SDJHV�

d. Surface site data

7KH�6XUIDFH�6LWH�&RRUGLQDWRU�ZLOO�VHUYH�DV�WKH�SRLQW�RI�FRQWDFW�IRU�WKH�'DWD�&RRUGLQDWRU
IRU�KWPO�SDJHV�IHDWXULQJ�GDWD�IURP�XSSHU�DLU�VRXQGLQJV��WHWKHUHG�VRQGH��SURILOHUV���DQG�RWKHU
VXUIDFH�V\VWHPV�DV�DSSURSULDWH���7KH�LQIRUPDWLRQ�SURYLGHG�ZLOO�LQFOXGH�VXPPDU\�RI
RSHUDWLRQV��IUHTXHQF\�RI�RSHUDWLRQV��LQVWUXPHQW�VWDWXV��DQG�REVHUYHU�QRWHV�

8.3 Computer network layouts and workstation functions

a. AEROMET-KWAJEX LAN

7KH�QHWZRUN�FRQQHFWLQJ�WKH�UDGDU�DQG�0FLGDV�6*,�ZRUNVWDWLRQV�VXSSOLHG�E\�$HURPHW�WR
WKH�VDWHOOLWH�GDWD�DQG�UDGDU�GDWD�VWUHDPV�LV�VKRZQ�LQ�)LJ�������7KH�VHW�RI�%OGJ������
FRPSXWHUV�LV�UHSUHVHQWHG�DV�D�VLQJOH�EORFN�LQ�WKLV�GLDJUDP�LQ�WKH�7500�2IILFHV������
GDVKHG�ER[����7KH�2SV�&HQWHU�FRPSXWHUV�DUH�VLPLODUO\�UHSUHVHQWHG�DV�D�VLQJOH�EORFN�LQ�WKH
7500�23&(1�GDVKHG�ER[���7KH�´7500�HWKHUQHWµ�LV�WKH�.:$-(;�/$1�EHWZHHQ�DOO�WKH
7500�.:$-(;�PDFKLQHV�DQG�LV�WKH�SK\VLFDO�QHWZRUN�WKDW�WKH�%XLOGLQJ������RIILFHV�ZLOO
KDYH�FRQQHFWLRQV�LQWR�

������������������������������������������������
� 6LQFH WKH SURILOHUV RQ /HJDQ DUH PRQLWRUHG E\ WKH $HURQRP\ /DE LQ %RXOGHU� WKH\ ZLOO LQIRUP WKH 6XUIDFH
6LWHV &RRUGLQDWRU ZKHQ WKH\ KDYH SODFHG KWPO SDJHV IRU LQFRUSRUDWLRQ LQWR WKH RQ�LVODQG GDWD FDWDORJ DW WKH
DSSURSULDWH PDLQODQG ZHE VLWH� 7KHVH SDJHV ZLOO EH IWS·HG WR .ZDMDOHLQ VXEMHFW WR .05 IWS OLPLWDWLRQV�
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b. Building 1009

7DEOH ���0LVVLRQ EULHILQJ URRP HTXLSPHQW�
SULPDU\ SURJUDP 7\SH VRXUFH

6LJPHW DQDO\VLV 6*, 2��,QGLJR� ZRUNVWDWLRQ $HURPHW
0FLGDV 6*, 2� ZRUNVWDWLRQ $HURPHW
5DGDU GLVSOD\ YLGHR PRQLWRU $HURPHW

c. Ops Center

7DEOH ���:RUNVWDWLRQV�
SULPDU\ SURJUDP FRPSXWHU W\SH VRXUFH

6LJPHW DQDO\VLV DQG UDGDU FRQWURO 6*, 2� ZRUNVWDWLRQ $HURPHW
0FLGDV 6*, 2� ZRUNVWDWLRQ $HURPHW
0LVVLRQ VXPPDU\ DQG RQOLQH GDWD
FDWDORJ DXWKRULQJ

3& ��� 8:

=HEUD UDGDU DQG D�F WUDFN LQJHVW 6XQ ZRUNVWDWLRQ 8:
=HEUD GLVSOD\ IRU D�F FRRUGLQDWRU 6XQ ZRUNVWDWLRQ &8�8:��

=HEUD GLVSOD\ IRU '&��
FRRUGLQDWRU

6XQ ZRUNVWDWLRQ &8�8:

2SV FHQWHU VRIWZDUH VXSSRUW DQG
DGPLQLVWUDWLRQ

6XQ ZRUNVWDWLRQ 8:

7DEOH ��� 3HULSKHUDOV�
W\SH VRXUFH

'/7 WDSH RQ 6XQV ��� 8:
'$7 GULYH RQ 6XQ �8:� 8:
� RU �� *% GLVN GULYHV RQ 6XQV ��� 8:
'$7 WDSH RQ 6*, ��� $HURPHW
([DE\WH WDSH RQ 6*, $HURPHW
/DVHU SULQWHU $HURPHW
/$1 KXEV�VZLWFKHV �VHYHUDO� $HURPHW�8:

d. NOAA Ship Ronald H. Brown

7KH�1$6$�7500�2IILFH�XQGHU�WKH�GLUHFWLRQ�RI�2WWR�7KLHOH�LV�UHVSRQVLEOH�IRU�DOO
VFLHQWLILF�ORJLVWLFV�RQ�ERDUG�WKH�%URZQ���7KLV�LQFOXGHV�FRRUGLQDWLQJ�ZLWK�DOO�VKLSERDUG
LQVWUXPHQW�VFLHQWLVWV��DQG�HQVXULQJ�WKDW�DOO�VFLHQWLILF�GDWD�DUH�RI�KLJK�TXDOLW\�DQG�DUH�DUFKLYHG�
6HH�WKH�&UXLVH�,QVWUXFWLRQ�GRFXPHQW�DFFHVVLEOH�DW
WUPP�JVIF�QDVD�JRY�WUPPBRIILFH�ILHOGBFDPSDLJQV�NZDMH[�NZDMH[�KWPO�IRU�GHWDLOV�

e. Mainland FTP from Aeromet offices

7KH�3URMHFW�6FLHQFH�&RRUGLQDWRU�ZLOO�VXSHUYLVH�QRQ�HPDLO�IWS�WUDQVIHU�EDFN�DQG�IRUWK�WR
PDLQODQG�FRPSXWHUV�XVLQJ�.05�0LVVLRQ�6XSSRUW�1HWZRUN�RQ�D�7%'�VFKHGXOH�

������������������������������������������������
��5� +RX]H RI WKH 8QLYHUVLW\ RI :DVKLQJWRQ KDV DUUDQJHG ZLWK 3� :HEVWHU RI 8QLYHUVLW\ RI &RORUDGR WR ERUURZ
WZR &8 FRPSXWHUV IRU XVH GXULQJ .:$-(;�
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Appendix 1

12$$ 6KLS %URZQ LQVWUXPHQWDWLRQ IRU .:$-(;�
6\VWHP 0HDVXUHPHQW 3,

9LlVlOl *36 XSSHU�DLU VRXQGLQJV WURSRVSKHULF ZLQG� WHPSHUDWXUH�
DQG 5+

6KLS V\VWHP�+DOYHUVRQ

6FDQQLQJ &�EDQG 'RSSOHU UDGDU ��' VWUXFWXUH RI SUHFLSLWDWLRQ DQG
YHORFLW\

6KLS V\VWHP�7500 2IILFH�
%LJJHUVWDII

,0(7 6XUIDFH PHWHRURORJ\ �ZLQG
GLUHFWLRQ� ZLQG VSHHG�7� 5+�
SUHVVXUH� 6: IOX[� UDLQUDWH�

6KLS V\VWHP�7500 2IILFH

6&6 1DYLJDWLRQ�VLSKRQ DQG RSWLFDO UDLQ
JDXJHV

6KLS V\VWHP�7500 2IILFH

7KHUPRVDOLQRJUDSK 1HDU VHD VXUIDFH WHPS DQG VDOLQLW\ 6KLS V\VWHP�7500 2IILFH
6�EDQG SURILOHU 3UHFLSLWDWLRQ SURILOHV *DJH
.X�EDQG PLFURZDYH 6FDWWHULQJ RII RFHDQ VXUIDFH DW

7500 35 DQJOH DQG IUHTXHQF\
Z� DQG Z�R UDLQIDOO

3ODQW

:DWHU YDSRU + DQG 2 LVRWRSHV 'LVWLQJXLVK HYDS IURP UDLQ YHUVXV
HYDS IURP VHD ZDWHU

/DZUHQFH

VFDQQLQJ PLFURZDYH SRODULPHWHUV
���� �� DQG �� *+]�

3RODUL]HG HPLVVLRQ IURP UDLQ DQG
RFHDQ VXUIDFH

3RVW�:HVWZDWHU

DLU�VHD IOX[ V\VWHP 0RWLRQ�FRUUHFWHG WXUEXOHQW IOX[HV 3RVW�)DLUDOO
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Figure 1. Location of islands with KWAJEX sensors.
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Figure 2. Layout of KWAJEX office space in Building 1009. Proposed office assignments and 
locations of phone, modem and LAN connections shown.



Figure 3. Aerial photo of Kwajalein Island, US Army Kwajalein Atoll/Kwajalein Missile Range. The 
locations of several primary KWAJEX resources are indicated. The meeting room and primary office 
space are located in Building 1009. The fixed wing hangar for the Citation and Convair-580 is indicated 
as hangar. The NOAA Ship Brown will dock at the pier indicated.
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Figure 4.  Block diagram of KWAJEX project management functions.
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Figure 5. TRMM satellite overpasses over Kwajalein 23 July - 17 September 1999. Swath for TRMM 
satellite PR instrument is shaded. The 150 km radius TRMM GV area is indicated by the polygon.
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Figure 5. (continued)



         Kwajalein S-band Radar

           980809 0049 UTC                                         980815 2110 UTC                                        980820 0520 UTC

           980824 1650 UTC                                         980831 1310 UTC                                        980904 2120 UTC

Figure 6. In terms of radar echo coverage, the six best TRMM overpasses over Kwajalein 25 July - 15 
September 1998 were (a) 980809 0049 UTC, (b) 980815 2110 UTC, (c) 980820 0520 UTC, (d) 980824 
1650 UTC, (e) 980831 1310 UTC, and (f)  980904 2120 UTC.
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Figure 7. Range-height plot of two tilt surveillance scan proposed for C-band radar on 
NOAA Ship Brown.
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Doppler lobes when the NOAA
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Figure 9. KWAJEX upper-air sonde
array. Locations of upper-air soundings
launch sites (dots) and the outer
boundary of array (dashed line) are
indicated.
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Figure 10. Map showing location of 
TAO buoys during KWAJEX.
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Figure 11. Proposed aircraft altitude blocks for the NASA DC-8, UND Citation, and UW Convair-
580.  Shaded altitudes indicate "no fly" zones effective during periods when multiple aircraft are in
the air.   (a) Altitude blocks when all three aircraft are in the air. (b) Altitude blocks when only Citation
and Convair are in the air.  (c) Altitude blocks when only DC-8 and Convair are in the air. (d) Altitude
blocks when only the DC-8 and Citation are in the air. The situations depicted are generic. Altitude
blocks for the aircraft will vary depending on the size of the clouds present. Actual altitude blocks for
each aircraft will vary from mission to mission. Altitude blocks will be confirmed by pilots prior to
cloud penetrations. All panels in vertical view.
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UW Convair 580
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Figure 12.  Air-to-ground communication pathways among KWAJEX Ops Center and each aircraft.
The NASA DC-8 has two points of contact:  DC-8 flight indicated toward the front of the aircraft
and DC-8 Science indicated toward the middle of the aircraft.
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Figure 13.  Schematic of proposed multiple aircraft mission flight tracks.  (a) Vertical view of flight track
pattern showing DC-8 (orange), Citation (pink), and Convair-580 (blue) flight track legs.  The altitude steps
shown are for illustration.  In practice, the altitude steps would depend on the depth of the cloud with shorter
steps for shallower clouds.  Similarly, the flight track leg length would vary depending on the horizontal
dimension of the precipitating region.  Gray shaded regions indicate "no fly" zones (see Fig. 11).  (b)
Horizontal view of flight track pattern with DC-8 flying a 'bow-tie" pattern and Citation and Convair flying
straight line tracks.  Citation and Convair would employ 90-270 turns at the end of each leg.  (c) Horizontal
view of flight track pattern with DC-8 flying straight line tracks with 90-270 turns.  Citation and Convair
flight tracks are the same as shown in (b).



Figure 14. Example of frame from aircraft mission summary loop for multiple-aircraft mission on
930217 during TOGA COARE. Aircraft tracks are overlaid on satellite data and radar data from the
NOAA WP-3D aircraft. Aircraft tracks shown are 45 min long and are color-coded by aircraft. Small
circles are at 10 min intervals along the track. It is proposed that aircraft mission summaries of a similar
nature be generated in the field during KWAJEX.
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Figure 15.  Block diagram of KWAJEX data management functions.
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Figure 16. Network layout to support flow of satellite and radar data streams from Aeromet offices to 
Aeromet-supplied workstations in the Ops Center and Building 1009 Mission Briefing Room, and to the 
KWAJEX LAN. (Courtesy of K. Swanson of Aeromet, Inc.)


