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Climatological Data for New Providence for 
November 2016                            
                                                                              
The following information is provided by 
Rick, WB2QOQ, who has been recording        
daily weather events at his station for the 
past 35 years.                     
  
TEMPERATURE -                                                                             
Maximum temperature this November, 70 deg. F 
(November 2,3)                            
Last November(2015) maximum was     74 deg. 
F.  
Average Maximum temperature this November, 
55.1 deg. F                                         
Minimum temperature this November, 28 deg. F 
(November 18)                             
Last November(2015) minimum was 24 deg. F.  
Average Minimum temperature this November, 
37.2 deg. F  
Minimum diurnal temperature range, 4 deg.(54
-50 deg.) 11/30                                       
Maximum diurnal temperature range, 26 deg.
(63-37 deg.)11/18 
                                                                                                                             
Average temperature this November, 46.2 deg. 
F  
Average temperature last November, 47.6 deg.�
F 
 
PRECIPITATION -                                                                                                                             
Total precipitation this November – 4.51” 
rain/melted snow; 0.4” snow 
Total precipitation last November – 2.47” 
rain 
                                 
Maximum one day precip. event this November 
-   
November 29, 2.02” rain 
Measurable rain fell on 7 days this Novem-
ber, 6 days last November. 
YTD Precipitation – 38.16” (included rain + 
melted snow, as of 11/31/16) 
 
======================                                                       
Rick Anderson     
  12/11/16 
243 Mountain Ave. 
New Providence, NJ 
(908)464-8912 
rick243@comcast.net 
/DW   � ����GHJUHHV�  ������PLQXWHV  �1RUWK 
/RQJ� ����GHJUHHV�  ������PLQXWHV  �:HVW� 
Elevation: 380 ft.  
CoCoRaHS Network Station #NJ-UN-10   



7KH�6HFUHW�2UGHU�RI�WKH�5WW\VQLWFK�FRQYHQHV�HDFK�\HDU�WR�EHVWRZ�DZDUGV�WR�ZRUWK\�PHPEHUV�
RI�WKH�13$5&� 
 
7KH�ILUVW�DZDUG�WRGD\�LV�IRU�RXWVWDQGLQJ�DFKLHYHPHQW�E\�D�QHZO\�OLFHQHVHG�KDP�RU�QHZ�PHP�
EHU�RI�WKH�FOXE� 
7KLV�LQGLYLGXDO�KDV�WDNHQ�DQ�DFWLYH�SDUW�LQ�FOXE�DFWLYLWLHV��QDPHO\�RXU�DQQXDO�)LHOG�'D\�H[FHU�
FLVH�LQ�-XQH� 
RXU�ZHHNO\�6XQGD\�QLJKW�QHW�DQG�KDV�EHHQ�SUHVHQW�DW�FOXE�PHHWLQJV��+H�KDV�DOVR�YROXQWHHUHG�
KLV�WLPH�IRU�DVVLVWLQJ 
FRPPXQLFDWLRQV�IRU�WKH�1<&�0DUDWKRQ� 
,W�LV�ZLWK�JUHDW�KRQRU�DQG�SULYLOHJH�WR�DZDUG�WKH������522.,(�2)�7+(�<($5�$:$5'�WR�
.HYLQ�*O\QQ��1�72� 
 
7KH�QH[W�DZDUG�KRQRUV�D�ORQJ�VWDQGLQJ�FOXE�PHPEHU�ZKR�WKURXJKRXW�WKH�PDQ\�\HDUV�KDV�
PDGH�QXPHURXV�FRQWULEXWLRQV 
WR�WKH�FOXE� 
+H�LV�D�UHDO�DQG�DQ�DFWLYH�([WUD�&ODVV�KDP��KDYLQJ�EHHQ�D�KDP�IRU�RYHU����\HDUV��SDUWLFLSDWLQJ�
LQ�PDQ\�RQ�WKH�DLU�DFWLYLWLHV�DQG�LV�DQ�DYLG�DQG�H[SHUW�FRQWHVWHU�� 
ZLQQLQJ�PDQ\�RI�WKHP� 
+H�KDV�LQ�WKH�SDVW�VHUYHG�XV�ZHOO�DV�D�FOXE�RIILFHU�IRU�PDQ\�\HDUV� 
+H�KDV�WDNHQ�DQ�DFWLYH�SDUW�DW�PDQ\�)LHOG�'D\V��PHQWRULQJ�QHZHU�PHPEHUV�LQ�KRZ�WR�RSHUDWH�
DQG�KRZ�WR�XVH�WKH� 
HTXLSPHQW� 
7KH�6HFUHW�2UGHU�RI�WKH�5WW\VQLWFK�WDNHV�JUHDW�SOHDVXUH�LQ�DZDUGLQJ�WKH������*5$1'�2/
�
+$0�$:$5'�WR�.�<*��'DYH�%DUU� 
 
7KH�ILQDO�DZDUG�WKDW�WKH�6HFUHW�RUGHU�RI�WKH�5WW\VQLWFK�ZLOO�EH�SUHVHQWLQJ�WRGD\�LV�WKH������
:RXII�+RQJ�$ZDUG� 
1R�RQH�LV�UHDOO\�VXUH�KRZ�WKH�WHUP�:RXII�+RQJ�FDPH�DERXW�RU�IRU�WKDW�PDWWHU�ZKDW�LW�LV��7KH�
WHUP�RULJLQDWHG�LQ�WKH�����
V� 
,I�\RX�*RRJOH��7KH�:RXII�+RQJ�DQG�5WW\VQLWFK�/HJHQGV���LW�ZLOO�GHVFULEH��7ZR�JUXHVRPH�
LQVWUXPHQWV�RI�H[FUXFLDWLQJ�WRUWXUH�XVHG�WR�HQIRUFH�ODZ��RUGHU�DQG�GHFHQF\�LQ�$PDWHXU�5DGLR�
RSHUDWLRQ� 
1RZDGD\V��WKH�:RXII�+RQJ�LV�D�UHYHUHG�V\PERO�IRU�DZDUGV�JLYHQ�WR�RXWVWDQGLQJ�KDPV� 
,W�LV�D�YHU\�VSHFLDO�DZDUG�7KH�6HFUHW�2UGHU�RI�WKH�5WW\VQLWFK�UHYLHZV�PDQ\�FDQGLGDWHV�DQG�
WKHU�DUH�\HDUV�ZKHQ�LW�KDV�QRW�EHHQ�DZDUGHG� 
7KLV�\HDU
V�UHFLSLHQW�RI�WKH������13$5&�:28))�+21*�$:$5'�JRHV�WR�D�FOXE�PHPEHU�
ZKR�KDV�EHHQ�D�VWHDGIDVW�SDUWLFLSDQW�LQ�RXU�6XQGD\�QLJKW�RQ�WKH�DLU�QHWV�DQG��LV�DW�YLUWXDOO\�
HYHU\�FOXE�PHHWLQJ�WKURXJKRXW�WKH�\HDU� 
+H�KDV�XVHG�KLV�WHFKQLFDO�VDDY\�DQG�WDOHQWV�WR�PHQWRU�RWKHU�FOXE�PHPEHUV�DQG�WR�DDVVLVW�RWKHU�
ORFDO�UDGLR�FOXEV 
LQ�KHOSLQJ�WR�VROYH�WHFKQLFDO�SUREOHPV�� 
7KH�5R\DO�2UGHU�2I�WKH�:RXII�+RQJ�LV�KRQRUHG�WR�SUHVHQW�WKLV�\HDU
V�:RXII�+RQJ�$ZDUG�WR�
$&�*/��'DYH�+DUWPDQ� 

&RPPHQWV�PDGH�E\�.�$/��DW�WKH�SUHVHQWDWLRQ�RI�DZDUGV�DW�WKH�DQQXDO� 
+ROLGD\�/XQFKHRQ 



3LFWXUHV�IURP�WKH�$QQXDO�+ROLGD\�/XQFKHRQ 
'HFHPEHU��������� 
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+XPDQ�/LIH�6SDQ�/LPLW 
 
0DQ\�VFLHQWLVWV�EHOLHYH�WKDW�WKH�ILUVW�KXPDQ�ZKR�ZLOO�OLYH�WR�WKH�JUDQG�ROG�DJH�RI�����KDV�
DOUHDG\�EHHQ�ERUQ��$GYDQFHV�LQ�PHGLFLQH�DQG�VDQLWDWLRQ�KDYH�FRQVLVWHQWO\�SXVKHG�XS�WKH�
DYHUDJH�OLIH�VSDQ�RYHU�WKH�SDVW�FHQWXU\��ZLWK�D�EDE\�ERUQ�WRGD\�LQ�WKH�8QLWHG�6WDWHV�H[�
SHFWHG�WR�OLYH�WR�����XS�IURP����LQ�������%XW�ID�QHZ�VWXG\�VXJJHVWV�WKDW�ZH�KDYH�DOUHDG\�
KLW�RXU�PD[LPXP�ORQJHYLW\��DQG�WKDW�OLIH�H[SHFWDQF\�SUREDEO\�SHDNHG�LQ������ZLWK�WKH�
GHDWK�RI�WKH�ZRUOG¶V�ROGHVW�SHUVRQ�HYHU�����-\HDU-ROG�-HDQQH�&DOPHQW�RI�)UDQFH��*HQHWL�
FLVWV�DW�1HZ�<RUN¶V�$OEHUW�(LQVWHLQ�&ROOHJH�RI�0HGLFLQH�DQDO\]HG�WZR�LQWHUQDWLRQDO�GDWD�
EDVHV�RQ�DJH�DQG�IRXQG�WKDW�DIWHU�GHFDGHV�RI�LQFUHDVHV��WKH�DYHUDJH�PD[LPXP�DJH�SODW�
HDXHG�LQ�WKH�PLG-����¶V�DW�MXVW�XQGHU������7KH�VWXG\�LQGLFDWHV�WKDW�����LV�D�FHLOLQJ�WKDW�
FDQQRW�EH�SLHUFHG��,W�LV�EHOLHYHG�WKDW�FHUWDLQ�ELRORJLFDO�OLPLWV�FDQQRW�EH�RYHUFRPH�E\�WHFK�
QRORJLFDO�DQG�PHGLFDO�DGYDQFHV��2XU�'1$�DQG�FHOOV�QDWXUDOO\�DFFXPXODWH�GDPDJH�RYHU�
WLPH��ZKLFK�HYHQWXDOO\�OHDGV�WR�WKH�IDLOXUH�RI�FUXFLDO�ERGLO\�IXQFWLRQV��5DWKHU�WKDW�IRFXV�RQ�
OHQJWKHQLQJ�OLIH�VSDQ��LW�LV�DUJXHG�WKDW�ZH�VKRXOG�IRFXV�RQ�H[WHQGLQJ�RXU�KHDOWKLHVW�\HDUV�
WKURXJK�H[HUFLVH��HDWLQJ�KHDOWKLO\��DQG�SHUKDSV�WDNLQJ�GUXJV�WR�IL[�VRPH�RI�WKH�FHOOXODU�
GDPDJH��7KLV�ZRXOG�KHOS�XV�LPSURYH�RXU�KHDOWK�VSDQ��,W�ZRXOG�VHHP�WKDW�PRVW�LQGLYLGXDOV�
ZRXOG�UDWKHU�KDYH�VKRUWHU�EXW�KHDWKLHU�OLYHV� 
 

7KH�0\VWHULRXV�)DXOW�/LQH 
 
7KH�UHVLGHQWV�RI�6RXWKHUQ�&DOLIRUQLD�OLYH�LQ�FRQVWDQW�IHDU�RI�WKH�³%LJ�2QH�´�D�ORQJ�RYHUGXH�
GHYDVWDWLQJ�HDUWKTXDNH�RQ�WKH�6DQ�$QGUHDV�)DXOW��1RZ�VHLVPRORJLVWV�PD\�KDYH�GLVFRYHUHG�
ZK\�WKH\�KDYH�EHHQ�ZDLWLQJ�VR�ORQJ��:KLOH�FRQGXFWLQJ�H[SHULPHQWV�LQ�WKH�6DOWRQ�6HD��D�
ODNH�QHDU�3DOP�6SULQJV��D�WHDP�RI�UHVHDUFKHUV�IRXQG�D�SUHYLRXVO\�XQNQRZQ�IDXOW�OLQH�UXQ�
QLQJ�URXJKO\�SDUDOOHO�WR�WKH�6DQ�$QGUHDV�)DXOW��7KH\�VSHFXODWH�WKDW�WKH�6DOWRQ�7URXJK�
)DXOW��ZKLFK�UHPDLQHG�XQGHWHFWHG�EHFDXVH�RI�LWV��QP�ODFN�RI�VHLVPLF�DFWLYLW\��PD\�EH�DE�
VRUELQJ�VRPH�RI�WKH�WHFWRQLF�VWUDLQ�IURP�LWV�PXFK�ODUJHU�QHLJKERU��7KLV�PD\�H[SODLQ�ZK\�
WKH�VRXWKHUQ�VHFWLRQ�RI�WKH�6DQ�$QGUHDV�)DXOW�KDV�QRW�SURGXFHG�D�PDMRU�HDUWKTXDNH�IRU�����
\HDUV��7KH�GLVFRYHU\�GRHV�QRW�PHDQ�WKH�³%LJ�2QH´�LV�DQ\�PRUH�RU�OHVV�OLNHO\��%XW�E\�OHDUQ�
LQJ�KRZ�WKHVH�IDXOWV�LQWHUDFW��JHRORJLVWV�PD\�EH�DEOH�WR�LPSURYH�WKHLU�HDUWKTXDNH�PRGHOLQJ��
7R�DLG�LQ�DFFXUDWHO\�DVVHVVLQJ�VHLVPLF�KD]DUG��LW�LV�FUXFLDO�WR�FRUUHFWO\�LGHQWLI\�DQG�ORFDWH�
IDXOWV�EHIRUH�HDUWKTXDNHV�KDSSHQ��� 
 

$�3RVVLEOH�)LIWK�)RUFH�RI�1DWXUH 
 
7KH�6WDQGDUG�0RGHO�RI�SK\VLFV�KROGV�WKDW�IRXU�IXQGDPHQWDO�IRUFHV�JRYHUQ�WKH�LQWHUDFWLRQ�
RI�DOO�PDWWHU�LQ�WKH�XQLYHUVH��JUDYLWDWLRQ��HOHFWURPDJQHWLVP��DQG�WKH�VWURQJ�DQG�ZHDN�QXFOH�
DU�IRUFHV��%XW�SK\VLFLVWV�LQ�+XQJDU\�KDYH�GLVFRYHUHG�D�SUHYLRXVO\�XQNQRZQ�VXEDWRPLF�SDU�
WLFOH�WKDW�VXJJHVWV�WKH�SUHVHQFH�RI�D�ILIWK�IRUFH�RI�QDWXUH��7KHLU�ILQGLQJV�PD\�WXUQ�WKH�
6WDQGDUG�0RGHO�RQ�LWV�KHDG�DQG�VKHG�OLJKW�RQ�D�UDQJH�RI�P\VWHULRXV��SKHQRPHQD� 



 
 

7KLV�ZRXOG�LQFOXGH�GDUN�PDWWHU�DQG�GDUN�HQHUJ\��ZKLFK�DFFRXQW�IRU����SHUFHQW�RI�WKH�WRWDO�
PDVV�RI�WKH�XQLYHUVH��7KH�UHVHDUFKHUV�KDG�RULJLQDOO\�EHHQ�WU\LQJ�WR�KXQW�GRZQ�³GDUN�SKR�
WRQV�´�K\SRWKHWLFDO�SDUWLFOHV�WKDW�SK\VLFLVWV�WKHRUL]H�PD\�EH�LQGLFDWRUV�RI�GDUN�PDWWHU��
ZKLFK�LV�LPSRVVLEOH�WR�GHWHFW�GLUHFWO\�EHFDXVH�LW�QHLWKHU�DEVRUEV�QRU�HPLWV�OLJKW��7KH\�GLG�
QRW�ILQG�GDUN�SKRWRQV��EXW�WKH\�GLG�GLVFRYHU�D�³SURWRSKRELF�;�ERVRQ�´�D�VWUDQJH�SDUWLFOH�
WKDW�RQO\�LQWHUDFWV�ZLWK�HOHFWURQV�DQG�QHXWURQV�DW�YHU\�FORVH�UDQJH��6LQFH�LW¶V�QRW�D�PDVV-
EHDULQJ�SDUWLFOH�DQG�LV�QRW�JRYHUQHG�E\�DQ\�RI�WKH�IRXU�NQRZQ�IRUFHV��WKH�UHVHDUFKHUV�SUR�
SRVHG�WKDW�LW�FRXOG�EH�HYLGHQFH�RI�D�ILIWK�IXQGDPHQWDO�IRUFH�RI�QDWXUH��,I�FRQILUPHG�E\�IXU�
WKHU�H[SHULPHQWV��WKLV�GLVFRYHU\�RI�D�SRVVLEOH�ILIWK�IRUFH�ZRXOG�FRPSOHWHO\�FKDQJH�RXU�XQ�
GHUVWDQGLQJ�RI�WKH�XQLYHUVH�� 

 
7KH�6RODU�6\VWHP¶V�1HZ�$GGLWLRQ 

 
3OXWR�QRZ�KDV�FRPSDQ\�LQ�RXU�VRODU�V\VWHP��$VWURQRPHUV�IURP�WKH�8QLYHUVLW\�RI�0LFKLJDQ�
KDYH�GLVFRYHUHG�DQRWKHU�GZDUI�SODQHW�LQ�WKH�.XLSHU�%HOW��WKH�YDVW�ILHOG�RI�LF\�REMHFWV�DQG�
GHEULV�WKDW�OLHV�EH\RQG�1HSWXQH�LQ�RXU�VRODU�V\VWHP��.QRZQ�IRU�QRZ�DV�I�����8=�����WKH�
,RZD-VL]H�REMHFW�LV�DERXW�KDOI�DV�ELJ�DV�3OXWR��DQG�DOPRVW�WZLFH�DV�IDU�IURP�(DUWK��DERXW�����
ELOOLRQ�PLOHV�DZD\��7KHUH�DUH�FXUUHQWO\�ILYH�UHFRJQL]HG�GZDUI�SODQHWV�LQ�WKH�0LON\�:D\�
�3OXWR��&HUHV��(ULV��+DXPHD��DQG�0DNHPDNH��EXW�DVWURQRPHUV�EHOLHYH�WKHUH�FRXOG�EH�DW�
OHDVW�����PRUH��7KH�ODWHVW�GLVFRYHU\�ZDV�PDGH�XVLQJ�D�VSHFLDOO\�GHVLJQHG�FDPHUD�WKDW�
PDSV�IDU-IOXQJ�JDOD[LHV��%\�VWXG\LQJ�WKH�UHODWLYHO\�VWLOO�EDFNGURS�RI�GLVWDQW�VWDU�V\VWHPV��
WKH�UHVHDUFKHUV�ZHUH�DEOH�WR�LGHQWLI\�WKH�VXEWOH�PRYHPHQWV�RI�FORVHU�ERGLHV��LQFOXGLQJ�WKH�
QHZ�GZDUI�SODQHW��7KH\�VD\�WKHLU�PHWKRGV�FRXOG�KHOS�WKHP�WUDFN�GRZQ�³3ODQHW�1LQH�´�D�
K\SRWKHWLFDO��PDVVLYH�SODQHW�WKRXJKW�WR�EH�KLGLQJ�LQ�WKH�PXUN\�RXWHU�HGJHV�RI�WKH�0LON\�
:D\��7KH�IDFW�WKDW�D�YHU\�GLVWDQW�VORZ�PRYLQJ�REMHFW�FDQ�EH�IRXQG��WKHUH�LV�D�YHU\�JRRG�
FKDQFH�WKDW�RWKHU�VLPLODU�REMHFWV�RXW�WKHUH�FDQ�DOVR�EH�IRXQG� 
 

$�7ULOOLRQ�*DOD[LHV 
 
7KH�YDVW�VFDOH�RI�WKH�XQLYHUVH�MXVW�EHFDPH�HYHQ�PRUH�XQIDWKRPDEOH��8QWLO�QRZ��DVWURQR�
PHUV�EHOLHYHG�WKHUH�ZHUH�XS�WR�����ELOOLRQ�JDOD[LHV�WKDW�FRXOG�WKHRUHWLFDOO\�EH�GHWHFWHG�
IURP�(DUWK��%XW�D�QHZ�VWXG\�VXJJHVWV�WKH�DFWXDO�ILJXUH�FRXOG�EH����WLPHV�WKDW��DW�OHDVW���
WULOOLRQ��DQG�SRVVLEO\�PRUH��5HVHDUFKHUV�DW�WKH�8QLYHUVLW\�RI�1RWWLQJKDP�LQ�(QJODQG�XVHG�
DOO�WKH�DYDLODEOH�GDWD�RQ�GHHS�VSDFH�WR�FUHDWH�D��-'�PDS�RI�WKH�REVHUYDEOH�XQLYHUVH��:KHQ�
WKH\�WKHQ�UDQ�WKDW�LQIRUPDWLRQ�WKURXJK�WKHLU�PDWKHPDWLFDO�PRGHOV��WKH\�FRQFOXGHG�WKDW�IRU�
WKH�XQLYHUVH�WR�EHKDYH�LQ�WKH�ZD\�LW�GRHV��LW�PXVW�FRQWDLQ�PRUH�WKDQ���WULOOLRQ�JDOD[LHV��7KH�
ILQGLQJV�GR�QRW�VXJJHVW�WKH�XQLYHUVH�LV�DQ\�ELJJHU�WKDQ�SUHYLRXVO\�WKRXJKW��RU�WKDW�LW�FRQ�
WDLQV�PRUH�VWDUV��WKH\�VLPSO\�LPSO\�WKDW�VWDUV�DUH�GLVSHUVHG�DPRQJ�D�ODUJHU�QXPEHU�RI�
VPDOOHU�JDOD[LHV��,W�UHDOO\�ERJJOHV�WKH�PLQG�ZKHQ�RQH�FRQVLGHUV�WKDW�RYHU����SHUFHQW�RI�WKH�
JDOD[LHV�LQ�WKH�XQLYHUVH�KDYH�\HW�WR�EH�VWXGLHG��,W�LV�LQWHUHVWLQJ�WR�VSHFXODWH�RQ�WKH�LQWHUHVW�
LQJ�SURSHUWLHV�WKDW�ZLOO�EH�IRXQG�ZKHQ�ZH�VWXG\�WKHVH�JDOD[LHV�ZLWK�WKH�QH[W�JHQHUDWLRQ�RI�
WHOHVFRSHV� 
 



 
 

6HQVLQJ�7RXFK�ZLWK�3URVWKHWLFV 
 
)RU�WKH�ILUVW�WLPH��VFLHQWLVWV�KDYH�HQDEOHG�D�SDUDO\]HG�PDQ�WR�H[SHULHQFH�WKH�VHQVH�RI�WRXFK�
WKURXJK�D�PLQG-FRQWUROOHG�URERWLF�DUP��1DWKDQ�&RSHODQG������ZDV�OHIW�XQDEOH�WR�XVH�RU�IHHO�
DQ\�RI�KLV�OLPEV�DIWHU�D�FDU�DFFLGHQW�PRUH�WKDQ�D�GHFDGH�DJR��/DVW�\HDU��GRFWRUV�IURP�WKH�
8QLYHUVLW\�RI�3LWWVEXUJK�DQG�WKH�8QLYHUVLW\�RI�3LWWVEXUJ�0HGLFDO�&HQWHU�LPSODQWHG�IRXU�
WLQ\�HOHFWURGHV�LQWR�WKH�VHQVRU\�FRUWH[�RI�&RSHODQG¶V�EUDLQ��7KH\�WKHQ�ZLUHOHVVO\�OLQNHG�WKH�
HOHFWURGHV�WR�D�URERWLF�DUP�KH�FRXOG�FRQWURO�XVLQJ�WKRXJKW�DORQH��DQG�FRQILJXUHG�WKH�SURV�
WKHWLF�ILQJHUV�WR�UHOD\�VHQVRU\�VLJQDOV�EDFN�WR�WKH�EUDLQ��%\SDVVLQJ�KLV�GDPDJHG�VSLQDO�
FRUG��WKHVH�VLJQDOV�VWLPXODWH�WKH�DUHDV�RI�&RSHODQG¶V�FRUWH[�WKDW�XVHG�WR�OLJKW�XS�ZKHQ�KLV�
ILQJHUV�WRXFKHG�VRPHWKLQJ��UHVWRULQJ�KLV�QDWXUDO�VHQVH�RI�WRXFK��:KDW�D�IDQWDVWLF�EUHDN�
WKURXJK�WKLV�ZLOO�EH�IRU�DOO�WKRVH�ZLWK�VSLQDO�FRUG�LQMXULHV��7KLV�H[DPSOH�FDQ�EH�EXLOW�RQ�WR�
UHVWRUH�PRYHPHQW�DQG�VHQVDWLRQ�DV�WKH�GHYHORSPHQW�RI�WKLV�WHFKQRORJ\�PRYHV�IRUZDUG�� 
 

&HQWXULHV�2OG�6KDUN 
 
$W�KHU�UHFHQW�GHDWK��D�IHPDOH�*UHHQODQG�VKDUN�ZDV�QHDUO\�����\HDUV�ROG�PDNLQJ�KHU�WKH�
ORQJHVW-OLYHG�YHUWHEUDWH�RQ�UHFRUG��,Q�RWKHU�ZRUG��7KH�FKDUFRDO-FRORUHG�ILVK�ZDV�VZLPPLQJ�
WKH�1RUWK�$WODQWLF�ZKLOH�5HPEUDQGW�ZDV�WXUQLQJ�RXW�VHOILHV�DQG�WKH�3LOJULPV�ZHUH�VHWWOLQJ�
3O\PRXWK��0DVVDFKXVHWWV��*UHHQODQG�VKDUNV�KDYH�D�ZHOO�HVWDEOLVKHG�UHSXWDWLRQ�IRU�ORQJHYL�
W\��,Q�WKH�����¶V�D�'DQLVK�UHVHDUFKHU�WDJJHG�VHYHUDO�KXQGUHG�*UHHQODQG�VKDUNV�DQG�GLVFRY�
HUHG�WKDW�WKH\�JURZ�OHVV�WKDQ�KDOI�DQ�LQFK�SHU�\HDU��VXJJHVWLQJ�LW�ZRXOG�WDNH�FHQWXULHV�IRU�
WKHP�WR�UHDFK�WKHLU�PD[LPXP�OHQJWK�RI�DERXW����IHHW��,Q�WKH�QHZ�VWXG\��D�WHDP�IURP�WKH�
8QLYHUVLW\�RI�&RSHQKDJHQ�YHULILHG�WKLV�WKHRU\�E\�H[DPLQLQJ����IHPDOH�*UHHQODQG�VKDUNV�
DQG�FDUERQ�GDWLQJ�WKHLU�H\H�OHQVHV��ZKLFK�FRQWDLQ�SURWHLQV�WKDW�DFFXPXODWH�RYHU�WLPH�DQG�
JLYH�FOXHV�WR�WKH�DQLPDO¶V�DJH��7KH�UHVHDUFKHUV�GHWHUPLQHG�WKDW�WKH�ROGHVW�GLHG�DW�����\HDUV�
RI�DJH��7KH�VKDUNV¶�DQWL-DJLQJ�VHFUHW�UHPDLQV�VRPHWKLQJ�RI�D�P\VWHU\��WKRXJK�LW¶V�EHOLHYHG�
WKHLU�IULJLG�KDELWDW�VORZV�GRZQ�ELRORJLFDO�SURFHVVHV��7KLV�UHVHDUFK�GHILQLWHO\�VKRZV�WKDW�
WKLV�FUHDWXUH�LV�H[WUDRUGLQDU\�DQG�VKRXOG�EH�FRQVLGHUHG�DPRQJ�WKH�ROGHVW�DQLPDOV�LQ�WKH�
ZRUOG��+RSHIXOO\��WKH\�GR�QRW�SURFUHDWH�UDSLGO\�� 
 

)DUHZHOO 
 
7KLV�LVVXH�RI�6FLHQWLILF�7LGELWV�ZLOO�EH�WKH�ODVW�RQH�XQOHVV�VRPH�RQH�RI�WKH�&OXE�PHPEHUV�
VWHSV�IRUZDUG�WR�FRQWLQXH�WKH�FROXPQ��,�VLQFHUHO\�KRSH�WKDW�WKH�PDWHULDO�WKDW�ZH�EURXJKW�WR�
WKHVH�SDJHV�SURYLGHG�VRPH�HQMR\PHQW�WR�WKH�&OXE�PHPEHUV��,�KDYH�HQMR\HG�UHVHDUFKLQJ�WKH�
HFOHFWLF�PDWHULDO�LQFOXGHG�LQ�WKLV�FROXPQ�RYHU�WKH�SDVW�VHYHUDO�\HDUV��,W�LV�QRZ�WLPH�IRU�PH�
WR�UHWLUH�DQG�OHDYH�WKH�IXWXUH�WR�WKH�\RXQJHU�JHQHUDWLRQ� 
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