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LQ�+\GURORJLF�(QJLQHHULQJ 6SULQJ����� 

'LUHFWRU'V� 
&RPPHQWV 

FRQWLQXHG�RQ�SDJH�� 

%\�&KULVWRSKHU�1��'XQQ��3�(���'�:5( 

:HOFRPH�WR�WKH� 
ODWHVW�HGLWLRQ�RI� 
WKH�,QVWLWXWH�IRU� 
:DWHU� 
5HVRXUFHV' � 
+\GURORJLF� 
(QJLQHHULQJ� 

(&HQWHU� &(,:5 
-+(&) � 
1HZVOHWWHU� 

:KLOH�ZH�VWULYH�WR�GHOLYHU�RXU� 
QHZVOHWWHU�RQ�D�PRUH�IUHTXHQW� 
EDVLV��PDQ\�DFWLYLWLHV�FRQWLQXH�WR� 
WDNH�SUHFHGHQFH���2QH�VXFK� 
DFWLYLW\�WKDW�FRQVXPHG�TXLWH�D�ELW� 
RI�WLPH�ZDV�WKH�WUDQVLWLRQ�IURP�WKH� 
$UP\'V�ORQJ�UXQQLQJ�HYDOXDWLRQ� 
V\VWHP�7$3(6�(7RWDO�$UP\� 
3HUIRUPDQFH�(YDOXDWLRQ�6\VWHP)� 
WR�WKH�QHZ�SHUIRUPDQFH�HYDOXDWLRQ� 
V\VWHP�'30$3�('R'� 
3HUIRUPDQFH�0DQDJHPHQW�DQG� 
$SSUDLVDO�3URJUDP)���7KH�FORVLQJ� 
RI�7$3(6�DQG�WKH�RSHQLQJ�RI� 
'30$3�LQ�WKH�PLGGOH�RI�WKH� 
W\SLFDO�SHUIRUPDQFH�F\FOH� 
JHQHUDWHG�D�ORW�RI�ZRUN�IRU�WKH� 
HQWLUH�&(,:5-+(&�VWDII�DQG�8�6�� 
$UP\�&RUSV�RI�(QJLQHHUV� 
(86$&()���:KLOH�,�DP�QRW� 
QHFHVVDULO\�TXHVWLRQLQJ�WKH�QHHG� 
IRU�D�QHZ�SHUIRUPDQFH�HYDOXDWLRQ� 
V\VWHP��WKH�WLPLQJ�RI�WKH�WUDQVLWLRQ� 
VHHPHG�RGG��DQG�FUHDWHG�D� 
GLVWUDFWLRQ�IRU�SHUVRQQHO�WR�PHHW� 
RWKHU�ZRUN�GHDGOLQHV� 

$QRWKHU�DFWLYLW\�WKDW�KDV�RFFXSLHG� 
D�JUHDW�GHDO�RI�P\�WLPH�ODWHO\�� 
ZKLFK�LV�PXFK�PRUH�JHUPDQH�WR� 
WKLV�1HZVOHWWHU��LV�WKH�GHYHORSPHQW� 
RI�D�FROODERUDWLYH�WHDPLQJ� 
DJUHHPHQW�EHWZHHQ�&(,:5-+(&� 
DQG�(5'&�((QJLQHHU�5HVHDUFK� 
DQG�'HYHORSPHQW�&HQWHU)��7KLV� 
GUDIW�DJUHHPHQW��WKH�� 
�,PSOHPHQWDWLRQ�3ODQ�IRU� 
+\GURORJ\��+\GUDXOLFV��DQG� 

+(&-0HW9XH��0HWHRURORJLFDO�9LVXDOL]DWLRQ� 
8WLOLW\�(QJLQH 
%\�)DXZD]�+DQEDOL 

)LJXUH�����+(&-0HW9XH�0DLQ�:LQGRZ 

7KH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�
(86$&()�+\GURORJLF�(QJLQHHULQJ� 
&HQWHU�(+(&)�LV�GHYHORSLQJ�D�QHZ� 
VRIWZDUH�DSSOLFDWLRQ��+(&-0HW9XH�
(0HWHRURORJLFDO�9LVXDOL]DWLRQ� 

)8WLOLW\�(QJLQH���WR�VXSSRUW�UHDO-WLPH� 
IRUHFDVWLQJ�DQG�GDP�VDIHW\� 
DQDO\VHV���+(&-0HW9XH�()LJXUH��) 
DOORZV�IRU�WKH�GLVSOD\��YHULILFDWLRQ�� 
DQG�HGLWLQJ�RI�VSDWLDO�GDWD�WKURXJK� 
LQWHUDFWLYH�DQG�YLVXDO�PHDQV���7KH� 
VRIWZDUH�LV�GHVLJQHG�WR�SURFHVV�DQG� 
HGLW�SUHFLSLWDWLRQ�DQG�RWKHU� 
PHWHRURORJLFDO�GDWDVHWV�LQFOXGLQJ� 
RSHUDWLRQV�VXFK�DV��WHPSRUDO�DQG� 
VSDWLDO�DJJUHJDWLRQ��VSDWLDO�H[WHQWV� 
WULPPLQJ��VSDWLDO�WUDQVODWLRQ�� 
WHPSRUDO�VKLIWLQJ��LPDJH�VFDOLQJ�� 
LPDJH�UHVL]LQJ��DQG�DQLPDWLRQV� 

+(&-0HW9XH�FXUUHQWO\�VXSSRUWV�D� 
QXPEHU�RI�LQSXW�GDWD�IRUPDWV�� 
LQFOXGLQJ��'66�(+(&'V�'DWD� 
6WRUDJH�6\VWHP)��$6&,,B*5,'�� 
1(;5$'��;05*��1HW&')�� 
*5,%��DQG�35,60'V�%,/���5HDGLQJ� 
PXOWLSOH�LPDJHV��+(&-0HW9XH� 
DJJUHJDWHV�WKRVH�LPDJHV�WHPSRUDOO\� 
DQG�VSDWLDOO\��DQG�FRPSXWHV�EDVLQ� 
DYHUDJHV�IRU�DQ\�GHVLUHG�VKDSHILOHV� 
ORDGHG�LQ�WKH�SURJUDP���+(&-
0HW9XH�RSHUDWHV�RQ�7ULDQJXODWHG� 

,UUHJXODU�1HWZRUN�(7,1)�GDWDVHWV� 
FRQVWUXFWHG�IURP�HLWKHU�WLPH�VHULHV� 
RI�JDJH�GDWD�LQSXWV��WLPH�VHULHV�RI� 
JULGGHG�GDWD�LQSXWV��RU�7,1�LQSXWV��� 
)RU�RXWSXW��+(&-0HW9XH�VDYHV� 
PXOWLSOH�LPDJHV��DJJUHJDWH�LPDJHV�� 
DQG�UH-SURMHFWHG�LPDJHV�DV�JULGGHG� 
GDWDVHWV�(LQ�'66�RU�$6&,,B*5,'� 
IRUPDWV)�DV�ZHOO�DV�7,1V�(WKH�QDWLYH� 
+(&-0HW9XH�7,1�IRUPDW)���+(&-
0HW9XH�RXWSXW�RSWLRQV�DOVR�LQFOXGH� 
EDVLQ�DYHUDJH�WLPH�VHULHV�IRU�VHOHFW� 
VKDSHILOHV�DQG�FRUUHVSRQGLQJ� 
VXPPDU\�VWDWLVWLFV�ORJV� 

FRQWLQXHG�RQ�SDJH���� 

,Q�7KLV�,VVXH� 

'LUHFWRU'V�&RPPHQWV ................................ 3DJH�� 

+(&-0HW9XH��0HWHRURORJLFDO�9LVXDOL]DWLRQ� 
8WLOLW\�(QJLQH ...........................................3DJH�� 

&XUUHQW�3URJUDP�&�)<������3URSRVHG� 
35263(&7�7UDLQLQJ�3URJUDP .................3DJH�� 

+(&-663�(6WDWLVWLFDO�6RIWZDUH�3DFNDJH) � 
9HUVLRQ�����5HOHDVH ..................................3DJH�� 

+(&'V�)ORRG�'DPDJH�5HGXFWLRQ�$QDO\VLV�
6RIWZDUH��+(&-)'$�(9HUVLRQ����)........... 3DJH�� 

:DWHUVKHG�$QDO\VLV�7RRO�(+(&-:$7)�� 
9HUVLRQ���� ............................................. 3DJH��� 

&(,:5-+(&�3HUVRQQHO 
5HWLUHPHQW—3HQQL�5��%DNHU ................ 3DJH��� 

&(,:5-+(&�(QJLQHHULQJ�6RIWZDUH 
7HFKQLFDO�6XSSRUW�WR�86$&( ................. 3DJH��� 

� 
86�$UP\�&RUSV 
RI�(QJLQHHUV 
+\GURORJLF�(QJLQHHULQJ�&HQWHU 
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'LUHFWRU'V�&RPPHQWV�(cRQWLQXHG)

&RDVWDO�(QJLQHHULQJ�(+H&&) 
1XPHULFDO�0RGHOLQJ�3URGXFWV�DQG� 
$QDO\VLV��LV�EHLQJ�ZULWWHQ�LQ�SDUW�WR� 
DGGUHVV�0U��-DPHV�'DOWRQ'V�� 
86$&( V�'LUHFWRU�RI�&LYLO�:RUNV�� 
FKDUJH�WKDW�86$&(��LGHQWLI\� 
RSSRUWXQLWLHV�IRU�HQKDQFHG�SURGXFW� 
GHOLYHU\�DQG�LQFUHDVHG� 
RUJDQL]DWLRQDO�HIILFLHQF\�DQG� 
HIIHFWLYHQHVV�E\�UHGXFLQJ� 
UHGXQGDQFLHV«����0U��'DOWRQ'V� 
FKDUJH�ZDV�LQFOXGHG�LQ�KLV����-XQH� 
�����0HPR��)XUWKHU�$GYDQFLQJ� 
3URMHFW�'HOLYHU\�(IILFLHQF\�DQG� 
(IIHFWLYHQHVV�RI�86$&(�&LYLO� 
:RUNV����7KH�LQWHQW�RI�WKH�GUDIW� 
DJUHHPHQW�LV�WR�VWLPXODWH�� 
FROODERUDWLRQ�DFURVV�WKH�++&&� 
&RS�VRIWZDUH�GHYHORSPHQW�WHDPV� 
ZKHQHYHU�DSSURSULDWH� 

:KLOH�DQ�RIILFLDO�DJUHHPHQW�PLJKW� 
EH�QHZ��&(,:5-+(&�DQG�(5'&� 
KDYH�DOUHDG\�H[SHULHQFHG�WKH� 
EHQHILWV�RI�FROODERUDWLRQ��$�SULPDU\� 
PLVVLRQ�RI�ERWK�&(,:5-+(&�DQG� 
(5'&�LV�WR�GHYHORS�HQJLQHHULQJ� 
WRROV�IRU�86$&(��&ROODERUDWLRQ� 
EHWZHHQ�(5'&'V�ODERUDWRULHV�� 
SULPDULO\�WKH�&RDVWDO�DQG�
Hydraulics Laboratory (ERDC-
CHL), Environmental Lab (ERDC- 
EL), and Cold Regions Research  
and Environmental Lab (ERDC-
CRREL), and CEIWR-HEC has  
been occurring for years.  By  
collaborating on specific tasks, new  
ideas have been introduced and  
USACE software has been  
advanced.  Both offices have  
benefited as capabilities are  
implemented into multiple pieces of  
software thus reducing duplication  
of effort and assuring USACE has  
consistent technologies across  
software even when the software  
has different functionality.  As  
noted, during our initial meeting on  
this topic,  ERDC and CEIWR-HEC  
leadership quickly identified over  
twenty examples of existing  
collaboration between the offices.  
For example, the introduction of the  
Markov Chain Monte Carlo  
uncertainty analysis will benefit

PXOWLSOH�SLHFHV�RI�VRIWZDUH��2WKHU� 
DUHDV�RI�FROODERUDWLRQ�LQFOXGH��VQRZ� 
GDWD�VWRUDJH�DQG�VQRZPHOW� 
PRGHOLQJ��SRVW�ILUH�K\GURORJ\�� 
XQFHUWDLQW\�PRGHOLQJ��IRUHFDVW� 
LQIRUPHG�UHVHUYRLU�RSHUDWLRQ�� 
VHGLPHQW�PRGHOLQJ��GLVWULEXWHG� 
FRPSXWLQJ��DQG��ZDWHU�TXDOLW\� 
PRGHOLQJ�WR�QDPH�D�IHZ� 

7KH�LQWHQW�RI�WKH�++&&�&RS� 
VRIWZDUH�LPSOHPHQWDWLRQ�LV�QRW�WR� 
IRUFH�FROODERUDWLRQ�EXW�UDWKHU�WR� 
EXLOG�UHODWLRQVKLSV�RYHU�WLPH�E\� 
SLFNLQJ��ORZ�KDQJLQJ�IUXLW��RU� 
HDVLO\�LGHQWLILDEOH�WDVNV�WR�VWDUW�DQG� 
WKHQ�EXLOG�RQ�WKRVH�VXFFHVVHV�� 
6RIWZDUH�GHYHORSPHQW�WHDPV�DUH� 
H[SHFWHG�WR�VWDUW�RUJDQLFDOO\�ZLWK� 
WHDPV�LGHQWLILHG�DV�DSSURSULDWH��� 
7KHVH�WHDPV�FDQ�EHJLQ�WR�ZRUN�ZLWK� 
RQH�DQRWKHU�DQG�EXLOG�UHODWLRQVKLSV� 
DQG�HIILFLHQFLHV�RYHU�WLPH��� 
([DPSOHV�RI�VXFK�WHDPV�DUH�WKRVH� 
ZRUNLQJ�RQ�+(&-+06�(+(&'V� 
+\GURORJLF�0RGHOLQJ�6\VWHP� 
VRIWZDUH)��VHGLPHQW�WUDQVSRUW��DQG� 
ZDWHU�TXDOLW\���(DFK�RI�WKHVH�WHDPV� 
EHJDQ�RUJDQLFDOO\��KDYH�EHFRPH�RU� 
DUH�EHFRPLQJ�PRUH�HIILFLHQW��DQG� 
DUH�GHYHORSLQJ�SURGXFWV�WKDW�DUH� 
EHQHILFLDO�DFURVV�RIILFHV���7KH� 
VRIWZDUH�GHYHORSPHQW�WHDPV�VWDUWHG� 
VPDOO��LGHQWLI\LQJ�SDUWLFXODU�WDVNV�� 
SURGXFWV�DQG�PLOHVWRQHV��DQG�KDYH� 
SURJUHVVLYHO\�EXLOW�WKHPVHOYHV�LQWR� 
D�FRKHUHQW�WHDP���7KH�EHVW�H[DPSOH� 
PD\�EH�WKH�VHGLPHQW�WUDQVSRUW�WHDP� 
ZKR�LV�QRZ�UHFHLYLQJ�IXQGV�IURP� 
VRXUFHV�RXWVLGH�RI�WKH�86$&(� 
5HVHDUFK�DQG�'HYHORSPHQW�(5&')� 
SURJUDP���7KH�VHGLPHQW�WUDQVSRUW� 
WHDP�LQFOXGHV�PHPEHUV�IURP� 
86$&(�'LVWULFW�RIILFHV��&(,:5-
+(&��DQG�(5'&-&+/�DQG�WKH� 
WHDP V�SURGXFWV�DUH�EHLQJ�GLUHFWO\� 
DSSOLHG�E\�WKH�ILHOG� 

,W�LV�DOVR�XQGHUVWRRG�WKDW�ZKLOH� 
LQFUHDVHG�FROODERUDWLRQ�LV�H[SHFWHG� 
WR�SURYLGH�WKH�EHVW�RSSRUWXQLW\�IRU� 
HQKDQFHG�SURGXFW�GHOLYHU\�DQG� 
LQFUHDVHG�RUJDQL]DWLRQDO�HIILFLHQF\� 
E\�UHGXFLQJ�UHGXQGDQFLHV��LW�DOVR� 
FRPHV�DW�D�FRVW���0RVW�ZRXOG�DJUHH�� 

WKDW�WZR�KHDGV�DUH�EHWWHU�WKDQ�RQH�� 
EXW�JHWWLQJ�WZR�KHDGV�WR�WKLQN�DOLNH� 
WDNHV�WLPH��HQHUJ\��UHVRXUFHV�� 
IXQGLQJ��FRPPLWPHQW��DQG�D�VLQFHUH� 
HIIRUW��([WUD�PHHWLQJV�ZLOO�QHHG�WR� 
EH�KHOG��H[WUD�WUDYHO�ZLOO�QHHG�WR� 
RFFXU��WKH�WLPH�WR�FRRUGLQDWH�ZLOO� 
KDYH�WR�EH�DGGUHVVHG�DV� 
FRRUGLQDWLQJ�VFKHGXOHV�WDNHV�WLPH� 
DQG�GHOD\V�DUH�WR�EH�H[SHFWHG���7KH� 
QHHG�IRU�HQKDQFHG�FRRUGLQDWLRQ�DQG� 
FROODERUDWLRQ�ZRXOG�LQFUHDVH�WKH� 
FRVW�RI�VRPH�HIIRUWV���7KH�LGHDV�WKDW� 
FRPH�IURP�WKH�FROODERUDWLRQ�PD\�EH� 
EHWWHU��EXW�WKH�LGHD�RI�DGGLWLRQDO� 
FROODERUDWLRQ�PXVW�EH�KDQGOHG� 
MXGLFLRXVO\��)RU�H[DPSOH��ERWK� 
SDUWLHV�ZRXOG�KDYH�WR�XQGHUVWDQG� 
WKH�VRIWZDUH�GHYHORSPHQW� 
IUDPHZRUN��WKH�VRXUFH�FRQWURO�DQG� 
WHVWLQJ�SURFHGXUHV��4XDOLW\� 
$VVXUDQFH�DQG�4XDOLW\�&RQWURO� 
UHTXLUHPHQWV��DQG�EXJ�WHVWLQJ� 
LQIUDVWUXFWXUH�DQG�SURWRFROV��� 
$GGLWLRQDO�KDUGZDUH�DQG�VRIWZDUH� 
ZRXOG�KDYH�WR�EH�SXUFKDVHG�DV�ZHOO��� 
$OO�WKHVH�LWHPV�FRPH�DW�D�FRVW���7KH� 
H[WUD�FRVWV�DUH�XQGHUVWRRG���� 
+RZHYHU��WKH�KRSH�LV�WKDW�RYHU�WLPH�� 
WKH�WHDPV�ZLOO�EHFRPH�PRUH� 
FRRUGLQDWHG�WKXV�UHGXFLQJ�WKH� 
DPRXQW�RI�H[WUD�FROODERUDWLRQ�DQG� 
WKXV�WKH�EHQHILWV�ZLOO�HYHQWXDOO\� 
RXWZHLJK�WKH�FRVWV� 

7KH�OD\RXW�RI�WKH�FROODERUDWLYH� 
WHDPLQJ�DJUHHPHQW�LQFOXGHV�WKH� 
PRWLYDWLRQ�RI�WKH�GRFXPHQW��ZKLFK� 
ZDV�H[SODLQHG�DERYH���$OVR� 
GHVFULEHG�DUH�WKH�REMHFWLYH�DQG� 
YLVLRQ�RI�IXWXUH�FROODERUDWLRQ��DQG� 
GHYHORSPHQW�DQG�VXSSRUW�RI� 
QXPHULFDO�PRGHOLQJ�SURGXFWV��7KH� 
GRFXPHQW�LQFOXGHV�D�OLIH-F\FOH� 
VRIWZDUH�GHYHORSPHQW�DSSURDFK�WKDW� 
LQFOXGHV�IRXU�SULQFLSDO�DUHDV�� 
UHVHDUFK��VRIWZDUH�GHYHORSPHQW�� 
WUDLQLQJ�DQG�VXSSRUW��DQG��WHFKQLFDO� 
DVVLVWDQFH��7KH�GRFXPHQW�VWUHVVHV� 
WKDW�86$&(�ZLOO�FRQWLQXH�WR�SXVK� 
WRZDUG�WKH�XVH�RI�IHZHU��PRUH� 
FROODERUDWLYHO\�PDQDJHG�WRROV�WKDW� 
DUH�GHVLJQDWHG�DV�++&&�&RS� 
3UHIHUUHG�VRIWZDUH���:RUOGZLGH� 

FRQWLQXHG�RQ�SDJH�� 

$'9$1&(6�LV�DQ�XQRIILFLDO�SXEOLFDWLRQ�DXWKRUL]HG�XQGHU�WKH�SURYLVLRQV�RI�$5����-��DQG�SXEOLVKHG�E\�WKH�8�6�� 
$UP\�&RUSV�RI�(QJLQHHUV��,QVWLWXWH�IRU�:DWHU�5HVRXUFHV��+\GURORJLF�(QJLQHHULQJ�&HQWHU������6HFRQG�6WUHHW��'DYLV�� 
&$�������-�������7HOHSKRQH�� ��� ����-������)$;�� ��� ����-�������9LHZV�DQG�RSLQLRQV�H[SUHVVHG�LQ�WKLV�SXEOLFD� 
WLRQ�DUH�QRW�QHFHVVDULO\�WKRVH�RI�WKH�'HSDUWPHQW�RI�WKH�$UP\� 

RI�(QJLQHHUV 
+\GURORJLF�(QJLQHHULQJ�&HQWHU 'LUHFWRU� :DWHU�5HVRXUFH�6\VWHPV�&KLHI� 

&KULVWRSKHU�1��'XQQ��3�(���'�:5( /HD�*��$GDPV��3�(� KWWS���ZZZ�KHF�XVDFH�DUP\�PLO 

86�$UP\�&RUSV 
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Director's Comments (continued)

DSSOLFDWLRQ�UHTXLUHPHQWV�DUH� 
LGHQWLILHG�DV�ZHOO���7KH� 
RUJDQL]DWLRQDO�VWUXFWXUH�IRU�WKH� 
FROODERUDWLYH�SURFHVV�LV�GHILQHG��DV� 
DUH�)LYH-\HDU�3ODQV�IRU�IXWXUH� 
GHYHORSPHQW�DFURVV�WKH�++&&� 
&R3���7KHVH�)LYH-\HDU�3ODQV� 
LGHQWLI\�WKH�PDMRU�DFWLYLWLHV�WKDW� 
QHHG�WR�EH�SURYLGHG�WR�PHHW�ILHOG� 
QHHGV�IRU�EHWWHU��IDVWHU��PRUH�UREXVW� 
VRIWZDUH���7KH�DJUHHPHQW�DOVR� 
DGGUHVVHV�WRSLFV�RWKHU�WKDQ�MXVW� 
VRIWZDUH�GHYHORSPHQW��DQG�LQFOXGHV� 
WKH�GLVVHPLQDWLRQ�RI�SURGXFWV� 
WKURXJK�WUDLQLQJ��JXLGDQFH� 
GRFXPHQWV��ZHELQDUV��FRQIHUHQFH� 
VHVVLRQV��DQG�WHFKQLFDO�H[FKDQJHV��� 
,QWHUDFWLRQ�DQG�FRRUGLQDWLRQ�ZLWK� 
WKH�ILHOG�LV�FULWLFDO�WR�WKH�VXFFHVV�RI� 
WKH�GHYHORSPHQW�RI�WKH�QXPHULFDO� 
PRGHOV��&UHDWLQJ�SURGXFWV�WKDW�DUH� 
SRZHUIXO�EXW�\HW�LQWXLWLYH�DUH�ZKDW� 
WKH�ILHOG�LV�ORRNLQJ�IRU�DQG�WKXV� 
ZKDW�WKH�VRIWZDUH�GHYHORSPHQW� 
WHDPV�QHHG�WR�GHOLYHU��)LQDOO\��DQ� 

H[DPSOH�RI�D�ZRUNLQJ�DJUHHPHQW� 
EHWZHHQ�(5'&-&+/�DQG�&(,:5-
+(&�LV�SURYLGHG�ZKLFK�RXWOLQHV� 
KRZ�FRGH�LV�VKDUHG�DQG�PXOWLSOH� 
GHYHORSHUV�DUH�H[SHFWHG�WR�ZRUN� 
WRJHWKHU� 

$�GUDIW�YHUVLRQ�RI�WKH� 
,PSOHPHQWDWLRQ�3ODQ�IRU�++&&� 
1XPHULFDO�0RGHOLQJ�3URGXFWV�DQG� 
$QDO\VLV�ZDV�GHOLYHUHG�DQG� 
SUHVHQWHG�WR�WKH�86$&(�5&'� 
6WHHULQJ�&RPPLWWHH�LQ�0D\�-XQH�RI� 
�������,W�ZLOO�EH�LQWHUHVWLQJ�WR�KHDU� 
RI�WKH�FRPPLWWHH'V�UHDFWLRQ�DQG�VHH� 
ZKHWKHU�WKH�LGHD�JDLQV�VXSSRUW� 
WRZDUG�WUXH�LPSOHPHQWDWLRQ�RI�WKH� 
SODQ� 

:H�ZLOO�VHH�KRZ�WKH�UHODWLRQVKLS� 
JURZV�EHWZHHQ�WKH�WZR�RIILFHV��EXW� 
LW�LV�FOHDU�WKDW�86$&(�ZLOO�FRQWLQXH� 
WR�VWULYH�WR�EHFRPH�PRUH�HIILFLHQW�LQ� 
WKH�XVH�RI�RXU�UHVRXUFHV���7KH�LQWHQW� 
LV�WR�KDYH�WKH�FROODERUDWLRQ� 

GRFXPHQW�FRYHU�QRW�RQO\�(5'&-
CHL (Coastal Hydraulics 
Laboratory)and CEIWR-HEC, but   
include ERDC-EL (Environmental 
Laboratory), ERDC-CRREL (Cold  
Regions Research and Engineering 
Laboratory), ERDC-ITL 
(Information Technology 
Laboratory), and perhaps AGC 
(Army Geospatial Center), 
Headquarters (HQ), and USACE 
field offices as well.  After all,  
USACE has amazing people 
across the Nation. 

We hope you enjoy this edition of  
the HEC Newsletter. 

Chris Dunn, P.E., D.WRE
Director 

+(&-0HW9XH��0HWHRURORJLFDO�9LVXDOL]DWLRQ�8WLOLW\�(QJLQH�(cRQWLQXHG)
%\�)DXZD]�+DQEDOL 

FRQWLQXHG�IURP�SDJH�� 

2QH�RI�WKH�SULPDU\�IXQFWLRQV�RI� 
+(&-0HW9XH�LV�WKH�GHYHORSPHQW� 
RI�GHVLJQ�VWRUPV�()LJXUH��)��XVLQJ� 
WKH�+\GURPHWHRURORJLFDO�5HSRUW� 
(+05)�PHWKRGRORJ\�IRU�HVWLPDWLQJ� 
SUREDEOH�PD[LPXP�SUHFLSLWDWLRQ�� 
DQG�WKHLU�SUHSDUDWLRQ�DV�LQSXW�IRU� 
UDLQIDOO�UXQRII�PRGHOV�VXFK�DV��� 
+(&-+06�(+\GURORJLF�0RGHOLQJ� 
6\VWHP)�WKDW�DUH�XVHG�LQ�GDP�VDIHW\� 
VWXGLHV��$QRWKHU�SULPDU\�IXQFWLRQ� 
RI�+(&-0HW9XH�LV�WKH�FDOLEUDWLRQ� 
RI�UDGDU�REVHUYHG�SUHFLSLWDWLRQ� 
GDWDVHWV�DQG�PHUJLQJ�WKHP�ZLWK� 
IRUHFDVW�SUHFLSLWDWLRQ�DV�LQSXWV�IRU� 
UHDO-WLPH�K\GURORJLF�PRGHOLQJ� 
WKURXJK�WKH�86$&(�ZDWHU� 
PDQDJHPHQW�GHFLVLRQ-VXSSRUW� 
V\VWHP��WKH�&RUSV�:DWHU� 
0DQDJHPHQW�6\VWHP�(&:06)� 
VRIWZDUH� 

7KH�ILUVW�SXEOLF�UHOHDVH�RI�WKH�+(&-
0HW9XH�VRIWZDUH�VKRXOG�RFFXU�LQ� 
WKH�QH[W�IHZ�PRQWKV�DQG�ZLOO�EH� 
DYDLODEOH�IURP�WKH�+(&�ZHEVLWH� 
(KWWS���ZZZ�KHF�XVDFH�DUP\�PLO�). 

)LJXUH����'HYHORSPHQW�RI�'HVLJQ�6WRUPV� 
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35263(&7�7UDLQLQJ�3URJUDP 

7KH�+\GURORJLF�(QJLQHHULQJ� 
&HQWHU V�(+(&)�35263(&7� 
(3URSRQHQW-6SRQVRUHG�(QJLQHHU� 

 &RUSV�7UDLQLQJ)� SURJUDP�IRU�)<� 
�����LV�DOPRVW�FRPSOHWHG�ZLWK�RQO\� 
WZR�FODVVHV�OHIW��7KH�ODVW�FODVV�� 
&RXUVH��������&:06�0RGHOLQJ� 
IRU�5HDO-7LPH�:DWHU� 
0DQDJHPHQW���ZDV�RULJLQDOO\� 
VFKHGXOHG�IRU�-DQXDU\�������EXW� 
GXH�WR�WKH�*RYHUQPHQW�VKXWGRZQ�� 
LV�QRZ�VFKHGXOHG�IRU��-���$XJXVW� 
������,I�\RX�KDG�UHJLVWHUHG� 
SUHYLRXVO\��SOHDVH�UH-UHJLVWHU�DJDLQ� 

7KH�WDEOH�EHORZ�SURYLGHV�WKH� 
)<�����3URSRVHG�35263(&7� 
WUDLQLQJ�SURJUDP�IRU�&(,:5-+(&��� 
7KH�35263(&7�WUDLQLQJ�SURJUDP� 
LV�SURYLGHG�WKURXJK��WKH�86$&(� 
/HDUQLQJ�&HQWHU�(8/&)��7KH�8/&� 
LV�ORFDWHG�LQ�+XQWVYLOOH��$ODEDPD� 

DQG�LI�\RX�DUH�LQWHUHVWHG�LQ�RQH�RU� 
PRUH�RI�WKH�FRXUVHV��SOHDVH�OHW�WKH� 
WUDLQLQJ�SURJUDP�OHDG�LQ�\RXU� 
'LVWULFW�'LYLVLRQ�NQRZ�VR�WKH\�FDQ� 
UHSRUW�\RXU�LQWHUHVW�WR�WKH�8/&� 

7R�UHJLVWHU�IRU�RXU�)<������ 
FRXUVHV�(VHH�WDEOH�EHORZ)��SOHDVH� 
FRQWDFW�WKH�DSSURSULDWH�SDUW\�LQ� 
\RXU�RIILFH�RU�FRQWDFW�8/&��KWWS��� 
XOF�XVDFH�DUP\�PLO���5HJLVWUDWLRQ�LV� 
KDQGOHG�E\�7UDLQLQJ�DQG� 
2SHUDWLRQV�(&(+5-3-5*)���&RXUVH� 
GHVFULSWLRQV�DUH�SURYLGHG�DW�WKH� 
8/&�VLWH�(KWWS��� 
XOF�XVDFH�DUP\�PLO� 
&UV6FKHGXOH�DVS[).��$�VKRUW� 
GHVFULSWLRQ�DORQJ�ZLWK�D�FRXUVH� 
DJHQGD�LV�DOVR�SURYLGHG�RQ�&(,:5 
-+(&'V�ZHE�VLWH�(KWWS��� 
ZZZ�KHF�XVDFH�DUP\�PLO�WUDLQLQJ� 
FRXUVHBOLVW�KWPO).��7R�REWDLQ� 

HQUROOPHQW�LQIRUPDWLRQ��SOHDVH� 
FRQWDFW�WKH�86$&(�/HDUQLQJ� 
&HQWHU���:KHQ�GRLQJ�VR��SOHDVH�QRWH� 
WKH�FRXUVH�QXPEHU��QDPH��GDWH��DQG� 
ORFDWLRQ��DQG�FRQWDFW� 

86$&(�/HDUQLQJ�&HQWHU 
����6SDUNPDQ�'ULYH��1: 
+XQWVYLOOH��$/�������-���� 
3KRQH���(���)����-���� 
)$;��(���)����-���� 

3OHDVH�QRWH��WKDW�8/&�KDV� 
LPSOHPHQWHG�D�QHZ�SROLF\�WKDW�LI� 
PLQLPXP�HQUROOPHQW�UHTXLUHPHQWV� 
DUH�QRW�PHW����GD\V�SULRU�WR�WKH�VWDUW� 
GDWH�RI�D�FODVV�LW�ZLOO�EH�FDQFHOOHG��� 
,I�\RX�KDYH�DQ�LQWHUHVW�LQ�D�FODVV�� 
\RX�QHHG�WR�JHW�\RXU�UHTXHVW�LQ� 
VRRQHU�WKDQ�ODWHU� 

&(,:5-+(& V�)<������3URSRVHG�35263(&7�7UDLQLQJ�3URJUDP 

&RXUVH 
1XPEHU 

&RXUVH�7LWOH 
(DOO�FODVVHV�ORFDWHG�LQ�'DYLV��&$) 'DWHV 

��� &:06�0RGHOLQJ�IRU�5HDO-7LPH�:DWHU�0DQDJHPHQW ��-���-DQ����� 

��� 5HVHUYRLU�0RGHOLQJ�ZLWK�+(&-5HV6LP �-��)HE����� 

��� 5LVN-%DVHG�$QDO\VLV�IRU�)ORRG�'DPDJH�5HGXFWLRQ�3URMHFWV ���)HE-��0DU����� 

��� $GYDQFHG�$SSOLFDWLRQV�RI�+(&-+06 ��-���0DU����� 

��� +\GURORJLF�$QDO\VLV�IRU�(FRV\VWHP�5HVWRUDWLRQ �-��$SU����� 

��� 6WDWLVWLFDO�0HWKRGV�LQ�+\GURORJ\ �-���$SU����� 

��� &RQVHTXHQFH�(VWLPDWLRQ�ZLWK�+(&-),$ �-���0D\����� 

��� 6WHDG\�)ORZ�XVLQJ�+(&-5$6 �-��-XQ����� 

��� $GYDQFHG��'��'�0RGHOLQJ�ZLWK�+(&-5$6 ��-���-XO����� 

��� :DWHU�'DWD�0DQDJHPHQW�ZLWK�+(&-'669XH �-���6HS����� 

&RXUVH�������6HGLPHQW�7UDQVSRUW�$QDO\VLV�ZLWK�+(&-5$6���ZDV�UHPRYHG�IURP�WKH�35263(&7�SURJUDP��EXW�LV� 
DYDLODEOH�DV�D�ZRUNVKRS�WKURXJK�WKH�+\GURORJLF�(QJLQHHULQJ�&HQWHU���,I�\RX�DUH�LQWHUHVWHG�LQ�WKLV�WUDLQLQJ�SOHDVH� 
FRQWDFW�'U��6WDQIRUG�(6WDQ)�*LEVRQ�(VWDQIRUG�D�JLEVRQ#XVDFH�DUP\�PLO) RI�WKH�+\GURORJLF�(QJLQHHULQJ�&HQWHU�IRU� 
GHWDLOV�RQ�REWDLQLQJ�WKLV�WUDLQLQJ� 

� 

Current Program & FY2019 Proposed PROSPECT Training Program
%\�Penni Baker
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+(&-663�(6WDWLVWLFDO�6RIWZDUH�3DFNDJH)�9HUVLRQ�����5HOHDVH 
%\�0LFKDHO�%DUWOHV��3�(� 

,Q�-DQXDU\�������WKH�+\GURORJLF� 
(QJLQHHULQJ�&HQWHU� &(,:5- 
+(&� UHOHDVHG�YHUVLRQ�������RI�WKH 
Statistical Software Package (HEC
-SSP).  This version contained
PLQRU�EXJ�IL[HV�VXFK�DV�DQ� 
XSGDWHG�86*6�(8�6��*HRORJLFDO� 
6XUYH\)�SOXJLQ�DQG�UHFRPSLOHG���-
ELW�([SHFWHG�0RPHQWV�$OJRULWKP�
((0$)�)2575$1�OLEUDU\���:KLOH� 
+(&�KDV�EHHQ�VXSSRUWLQJ�XVDJH�RI� 
9HUVLRQ�������VLQFH�LWV�UHOHDVH�� 
VLJQLILFDQW�GHYHORSPHQW�KDV�EHHQ� 
XQGHUZD\�IRU�QHDUO\�WZR�\HDUV�RQ� 
D�QHZ�YHUVLRQ�RI�+(&-663���7KLV� 
QHZ�YHUVLRQ�(���)�LV�SODQQHG�IRU� 
UHOHDVH�LQ������DQG�ZLOO�IHDWXUH� 
JURXQG-EUHDNLQJ�HQKDQFHPHQWV�WR� 
H[LVWLQJ�IHDWXUHV��WKUHH�QHZ� 
DQDO\VLV�W\SHV��DQG�EXJ�IL[HV�WKDW� 
ZLOO�EHQHILW�VWDWLVWLFDO�DQDO\VHV�RI� 
K\GURORJLF�GDWD� 

(QKDQFHPHQWV�KDYH�EHHQ�PDGH�WR� 
WKH�XVHU�LQWHUIDFH�LQ�DQ�HIIRUW�WR� 
LPSURYH�XVDELOLW\���)RU�LQVWDQFH�� 
GLDORJV�ZKLFK�ZHUH��GRFNHG��WR� 
WKH�+(&-663�VWXG\�KDYH�EHHQ� 
�XQGRFNHG��VR�WKH�GLDORJV�PD\�EH� 
LQGLYLGXDOO\�PRYHG��PLQLPL]HG�� 
DQG�RU�PD[LPL]HG���$OVR��WKH�2SHQ� 
6WUHHW�0DSV�IUDPHZRUN�KDV�EHHQ� 
LQWHJUDWHG�ZKLFK�DOORZV�WKH�XVHU�WR� 
ORDG�,QWHUQHW�PDSV�WR�DLG�LQ� 
ORFDWLQJ�SRLQWV�RI�LQWHUHVW���7KH� 
SORWWLQJ�OLEUDU\�XVHG�ZLWKLQ�+(&-
663�KDV�DOVR�EHHQ�XSJUDGHG���$V� 
DQ�H[DPSOH��FOLFNLQJ�RQ�D�OHJHQG� 
LWHP�ZLWKLQ�DQ\�SORW�ZLOO�FDXVH�WKH� 
VHOHFWHG�FXUYH�WR�EH�KLJKOLJKWHG��� 
)LQDOO\��ZKHQ�SORWWLQJ�PXOWLSOH� 

WLPH�VHULHV��FXUYHV�WKDW�XWLOL]H� 
GLIIHUHQW�GDWD�W\SHV�XQLWV�ZLOO�EH� 
SODFHG�LQ�VHSDUDWH�YLHZSRUWV���7KHVH� 
WZR�SORWWLQJ�HQKDQFHPHQWV�DUH� 
GHPRQVWUDWHG�LQ�)LJXUH��� 

,Q�DGGLWLRQ�WR�XVHU�LQWHUIDFH� 
HQKDQFHPHQWV��FRPSXWDWLRQDO� 
HQKDQFHPHQWV�KDYH�EHHQ�PDGH�WR� 
QHDUO\�HYHU\�VLQJOH�DQDO\VLV�ZLWKLQ� 
+(&-663���)RU�LQVWDQFH��D�-$9$� 
LPSOHPHQWDWLRQ�RI�(0$�KDV�EHHQ� 
FRPSOHWHG���(0$�LV�XVHG�ZLWKLQ� 
%XOOHWLQ���&�PHWKRGRORJLHV�WR�ILW�D� 
/RJ�3HDUVRQ�,,,�DQDO\WLFDO� 
GLVWULEXWLRQ�WR�DQ�DQQXDO�PD[LPXP� 
VHULHV�RI�IORZ�((QJODQG��HW�DO��� 
����)���:LWKLQ�9HUVLRQV�����DQG� 
�������WKH�(0$�DOJRULWKP�ZDV� 
DSSOLHG�XVLQJ�D�)2575$1�OLEUDU\� 
ZKLFK�ZDV�VKDUHG�ZLWK�WKH�86*6��� 
%\�FRQYHUWLQJ�WKH�XQGHUO\LQJ�(0$� 
FRPSXWDWLRQV�IURP�)2575$1�WR� 
-$9$��+(&-663�FDQ�XWLOL]H�PRUH� 
DGYDQFHG�REMHFW�RULHQWHG� 
SURJUDPPLQJ�FRQFHSWV�DQG�WR� 
KDQGOH�DQG�PDQLSXODWH�GDWD���2QH� 
EHQHILW�RI�WKLV�FRQYHUVLRQ�LV�WKH� 
JHQHUDWLRQ�RI�QHZ�RXWSXW�WR�EH� 
JHQHUDWHG�DQG�GLVSOD\HG�IRU�WKH� 
XVHU���7KLV�RXWSXW�FRQVLVWV�RI�WKH� 
FRPSXWHG�YDULDQFH�DW�HDFK�XVHU-
GHILQHG�IUHTXHQF\�RUGLQDWH�� 
0XOWLSOH�*UXEEV-%HFN�WHVW� 
S-YDOXHV��DQG�HTXLYDOHQW�UHFRUG� 
OHQJWK��ZKLFK�LV�FRPPRQO\�XVHG� 
ZLWKLQ�GDP�DQG�OHYHH�VDIHW\�VWXGLHV��� 
$QRWKHU�EHQHILW�RI�WKLV�FRQYHUVLRQ� 
LV�WKH�IOH[LELOLW\�WR�XWLOL]H�WKH�(0$� 
DOJRULWKP�ZLWKLQ�WKH�*HQHUDO� 
)UHTXHQF\�DQG�9ROXPH�)UHTXHQF\� 

DQDO\VLV���7KHVH�HQKDQFHPHQWV�DUH� 
H[SHFWHG�WR�JUHDWO\�EHQHILW�GDP�DQG� 
OHYHH�VDIHW\�DSSOLFDWLRQV�WKURXJKRXW� 
WKH�8QLWHG�6WDWHV� 

$QRWKHU�JHQHUDO�HQKDQFHPHQW�PDGH� 
ZLWKLQ�9HUVLRQ�����LV�WKH�DELOLW\�WR� 
ILOWHU�LQSXW�GDWD�DQG�H[WUDFW�D�QHZ� 
GDWDVHW�IRU�XVH�ZLWKLQ�+(&-663��� 
8VHUV�KDYH�WKH�RSWLRQ�WR�ILOWHU�XVLQJ� 
D�VSHFLILF�WLPH�ZLQGRZ��VHDVRQ�� 
DQG�RU�E\�PLQLPXP�PD[LPXP� 
WKUHVKROG���3HDN�YDOXHV�FDQ�EH� 
H[WUDFWHG�WR�DQ�DQQXDO�PD[LPXP� 
VHULHV�(L�H���RQH�YDOXH�SHU�GHVLJQDWHG� 
ZDWHU�\HDU)�RU�WR�D�SDUWLDO�GXUDWLRQ� 
VHULHV�(L�H���QRQH�RU�PDQ\�YDOXHV�SHU� 
ZDWHU�\HDU)���$OVR��VWDJH�GDWDVHWV�  FDQ�
EH�ILOWHUHG�XVLQJ�DQ�LQSXW�UDWH�RI� 
ULVH�DQG�W\SLFDO�KLJK�SRRO�GXUDWLRQ� 
WR�LGHQWLI\�SODXVLEOH�LQLWLDO� 
FRQGLWLRQV�IRU�XVH�LQ�GDP�RU�OHYHH� 
VDIHW\�VWXGLHV���)RU�H[DPSOH����� 
\HDUV�RI�GDLO\�DYHUDJH�VWUHDPIORZ� 
GDWD�IRU�WKH�6LQQHPDKRQLQJ�&UHHN� 
DW�6LQQHPDKRQLQJ��3$�ZDV� 
GRZQORDGHG�DQG�LPSRUWHG�XVLQJ�WKH� 
86*6�SOXJLQ���9DOXHV�RXWVLGH�RI���� 
$SULO�WKURXJK����1RYHPEHU�ZHUH� 
H[FOXGHG�WR�IRFXV�SULPDULO\�RQ� 
UDLQIDOO-RQO\�IORRG�HYHQWV (L�H���WR� 
DYRLG�D�PL[HG�SRSXODWLRQ)���)LQDOO\��  
LQGHSHQGHQW�SHDNV�WKDW�ZHUH�JUHDWHU� 
WKDQ��������FIV�DQG�VHSDUDWHG�IURP� 
RWKHU�SHDNV�E\�VHYHQ�GD\V�ZHUH� 
H[WUDFWHG�WR�IRUP�D�SDUWLDO�GXUDWLRQ� 
VHULHV��DV�VKRZQ�LQ�)LJXUH��� 

$GGLWLRQDO�FRPSXWDWLRQDO� 
HQKDQFHPHQWV�LQFOXGH�QXPHURXV� 
QHZ�DQDO\WLFDO�GLVWULEXWLRQV�IRU�XVH� 

)LJXUH����([DPSOH�RI�3ORWWLQJ�(QKDQFHPHQWV� 
FRQWLQXHG�RQ�SDJH�� 
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+(&-663�(6WDWLVWLFDO�6RIWZDUH�3DFNDJH) 9HUVLRQ�����5HOHDVH�(FRQWLQXHG)
%\�0LFKDHO�%DUWOHV��3K'��3�(� 

FRQWLQXHG�IURP�SDJH�� 

)LJXUH�� �([DPSOH�3DUWLDO�'XUDWLRQ�6HULHV�&UHDWHG�ZLWKLQ�+(&-663�� 

ZLWKLQ�WKH�*HQHUDO�)UHTXHQF\� 
DQDO\VLV�(L�H���/RJ�3HDUVRQ�,,,�–� 
3URGXFW�0RPHQWV��/RJ�3HDUVRQ�,,,� 
–�(0$��*XPEHO��*HQHUDOL]HG�
([WUHPH�9DOXH��*HQHUDOL]HG�3DUHWR��
*HQHUDOL]HG�/RJLVWLF��HWF�)���$OVR��
HPSLULFDO�GLVWULEXWLRQ�FRQILGHQFH�
OLPLWV�DUH�QRZ�FRPSXWHG�XVLQJ�WKH�
VDPH�DOJRULWKP�DV�+(&-)'$�
(+(&'V�)ORRG�'DPDJH�5HGXFWLRQ�
$QDO\VLV�VRIWZDUH)�9HUVLRQ���������
7KH�%DODQFHG�+\GURJUDSK�DQDO\VLV�
KDV�EHHQ�PRGLILHG�WR�LPSRUW�
IUHTXHQF\�GLVWULEXWLRQ�LQIRUPDWLRQ�
IURP�DQ�DOUHDG\-FRPSXWHG�%XOOHWLQ�
����*HQHUDO�)UHTXHQF\��RU�9ROXPH�
)UHTXHQF\�DQDO\VLV���,I�WKH�XVHU�
HOHFWV�WR�LPSRUW�LQIRUPDWLRQ�IURP�D�
9ROXPH�)UHTXHQF\�DQDO\VLV��WKH�
FRUUHFW�LQIRUPDWLRQ�ZLOO�EH�
LPSRUWHG�EDVHG�XSRQ�WKH�GHVLUHG�
GXUDWLRQ�LQ�WKH�%DODQFHG�
+\GURJUDSK�DQDO\VLV�

$�UHGHVLJQHG�&XUYH�&RPELQDWLRQ� 
DQDO\VLV�ZLOO�EH�LQFOXGHG�ZLWK� 
9HUVLRQ������WKLV�DQDO\VLV�LV�PHDQW� 
WR�DLG�XVHUV�LQ�GHILQLQJ�D��EHVW�ILW�� 
HPSLULFDO�GLVWULEXWLRQ�XVLQJ� 
PXOWLSOH�LQSXW�GDWDVHWV���)RU� 
LQVWDQFH��REVHUYHG�DQQXDO� 
PD[LPXP�VWDJHV�(EOXH�VTXDUHV)�DQG� 
K\GURORJLF�PRGHO�UHVXOWV�XVLQJ� 
YDULRXV�LQSXWV�(UHG��JUHHQ��DQG� 
EODFN�VTXDUHV)�FDQ�EH�LQSXW�DQG� 

FRPSDUHG�WR�GHYHORS�D�EHVW�ILW� 
UHVHUYRLU�VWDJH-IUHTXHQF\�FXUYH�
(UHG�OLQH)��DV�VKRZQ�LQ�)LJXUH��� 

)LJXUH�� ([DPSOH�&XUYH�&RPELQDWLRQ�$QDO\VLV 

$�EUDQG�QHZ�0L[HG�3RSXODWLRQ� 
DQDO\VLV�ZLOO�DOVR�EH�LQFOXGHG�ZLWK� 
9HUVLRQ�������:LWKLQ�D�K\GURORJLF� 
FRQWH[W���PL[HG�SRSXODWLRQ��UHIHUV� 
WR�GDWD�WKDW�VWHPV�IURP�WZR�RU�PRUH� 
GLIIHUHQW��LQGHSHQGHQW�FDXVDWLYH� 
FRQGLWLRQV���)RU�H[DPSOH��IORRGV� 
ZLWKLQ�WKH�6XVTXHKDQQD�5LYHU� 
ZDWHUVKHG�LQ�WKH�QRUWKHDVWHUQ� 

8QLWHG�6WDWHV�FDQ�EH�FDXVHG�E\� 
ORFDOL]HG�WKXQGHUVWRUPV��UDLQ-RQ-
VQRZ�HYHQWV��H[WUDWURSLFDO�VWRUPV�
(L�H���QRU'HDVWHUV)��DQG�WURSLFDO� 
VWRUPV�(DPRQJVW�RWKHUV)���:KHQ� 
OXPSLQJ�WRJHWKHU�DOO�SRVVLEOH�IORRG� 
PHFKDQLVPV�LQ�D�VLQJOH�VHULHV��WKH� 
UHVXOWLQJ�SRSXODWLRQ�PD\�QRW�EH� 
KRPRJHQRXV�DQG�YLRODWH�VHYHUDO�NH\� 
DVVXPSWLRQV�ZLWKLQ�SUREDELOLW\� 
WKHRU\���$OVR��ZKHQ�SORWWLQJ�RQ� 
ORJDULWKPLF-QRUPDO�SUREDELOLW\� 
SDSHU��WKLV�PL[HG�SRSXODWLRQ�PD\� 
GLVSOD\�VXGGHQ�FKDQJHV�LQ�VORSH��� 
:KHQ�ILWWLQJ�DQ�DQDO\WLFDO� 
GLVWULEXWLRQ�WR�WKLV�PL[HG� 
SRSXODWLRQ��WKH�UHVXOWDQW�ILW�ZLOO� 
OLNHO\�GLVSOD\�DQ�HUURQHRXVO\�ODUJH� 
VNHZ�FRHIILFLHQW���,Q�WKHVH� 
VLWXDWLRQV��LW�LV�EHVW�WR�FUHDWH� 
VHSDUDWH�VHULHV�IRU�HDFK�IORRG� 
SURGXFLQJ�PHFKDQLVP��LQIHU�D� 
SUREDELOLW\�GLVWULEXWLRQ�IRU�HDFK� 
PHFKDQLVP��DQG�FRPELQH�WKH� 
PXOWLSOH�GLVWULEXWLRQV�XVLQJ�WRWDO� 
SUREDELOLW\�WKHRUHP� 

7KH�QHZ�0L[HG�3RSXODWLRQ�DQDO\VLV� 
LV�PHDQW�WR�FRPSXWH�D�FRPELQHG� 

IUHTXHQF\�GLVWULEXWLRQ�JLYHQ� 
PXOWLSOH�LQSXW�IUHTXHQF\� 
GLVWULEXWLRQV�XVLQJ�WKLV�WKHRU\���)RU� 
IXUWKHU�LQIRUPDWLRQ�RQ�PL[HG� 
SRSXODWLRQV��VHH�%XOOHWLQ���&� 
(England, et al., 2017) and Engineer
0DQXDO�����-�-�����+\GURORJLF� 
)UHTXHQF\�$QDO\VLV(8�6��$UP\�  
&RUSV�RI�(QJLQHHUV������)���:LWKLQ� 

FRQWLQXHG�RQ�SDJH�� 
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HEC-SSP (Statistical Software Package) Version 2.2 Release (continued)
%\�0LFKDHO�%DUWOHV��3�(� 

FRQWLQXHG�IURP�SDJH�� 

WKLV�QHZ�DQDO\VLV��WKH�XVHU�FDQ�LQSXW� 
WZR�RU�PRUH�IUHTXHQF\�GLVWULEXWLRQV� 
XVLQJ�RQH�RI�WKUHH�RSWLRQV���)� 
LPSRUW�UHVXOWV�IURP�DQ�H[LVWLQJ� 
%XOOHWLQ����RU�*HQHUDO�)UHTXHQF\� 
DQDO\VLV���)�PDQXDOO\-GHILQH�WKH� 
IUHTXHQF\�GLVWULEXWLRQ��RU��)VHOHFW� 
DQ�DQDO\WLFDO�GLVWULEXWLRQ� 
(/RJ��1RUPDO��*HQHUDOL]HG� 
([WUHPH�9DOXH��RU�/RJ�3HDUVRQ�,,,)� 
DQG�GHILQH�LWV�SDUDPHWHUV���2QFH�WKH� 
IUHTXHQF\�GLVWULEXWLRQV�KDYH�EHHQ� 
HQWHUHG�(JUHHQ��EOXH��DQG�UHG�OLQHV)�� 
D�FRPELQHG�IUHTXHQF\�GLVWULEXWLRQ� 
(GDVKHG�EODFN�OLQH)�DQG�FRQILGHQFH� 

 OLPLWV(GDVKHG�RUDQJH�OLQHV)�FDQ�EH� 
FRPSXWHG��DV�VKRZQ�LQ�)LJXUH��� 

SUHFLSLWDWLRQ��ZLQG�VSHHG��HWF�)�DW� 
WKH��-SHUFHQW�$(3�H[LVWV�GXH�WR� 
PXOWLSOH�VRXUFHV�LQFOXGLQJ� 
PHDVXUHPHQW�HUURU��VPDOO�VDPSOHV�� 
DQG�PRGHO�FKRLFH�(L�H���ILWWLQJ�D�/RJ� 
3HDUVRQ�,,,�GLVWULEXWLRQ�XVLQJ�(0$� 
WR�DQ�DQQXDO�PD[LPXP�VHULHV�RI� 
SHDN�IORZ�WR�HVWLPDWH�WKH��-SHUFHQW� 
$(3)��DPRQJVW�RWKHUV�($VTXLWK�� 
.LDQJ��DQG�&RKQ������)���:KHQ� 
DVVHVVLQJ�WKH�SHUIRUPDQFH�RI�FULWLFDO� 
SLHFHV�RI�LQIUDVWUXFWXUH�OLNH�QXFOHDU� 
SRZHU�SODQWV��GDPV��DQG�OHYHHV�� 
TXDQWLOH�HVWLPDWHV�DW�H[WUHPHO\� 
VPDOO�$(3�(L�H����(-��RU� 
�����������)�DUH�RIWHQ�WLPHV� 
UHTXLUHG���$V�$(3�GHFUHDVHV��WKH� 

SUHGRPLQDQW�VRXUFH�RI�XQFHUWDLQW\� 
LQ�TXDQWLOH�HVWLPDWHV�FDQ�FKDQJH� 
IURP�VDPSOLQJ�HUURU�WR�PRGHO� 
FKRLFH��IRU�LQVWDQFH� 

7KH�QHZ�'LVWULEXWLRQ�)LWWLQJ� 
DQDO\VLV�LV�PHDQW�WR�DOORZ�XVHUV�WR� 
DVVHVV�DQ�LQSXW�GDWDVHW��DQDO\]H� 
GLIIHUHQW�PRGHO�FKRLFHV� 
(GLVWULEXWLRQV�DQG�ILWWLQJ�PHWKRGV)�� 
PDNH�DQ�LQIRUPHG�GHFLVLRQ��VHOHFW�D� 
PRGHO��DQG�RXWSXW�SHUWLQHQW� 

LQIRUPDWLRQ�UHODWHG�WR�WKH�GDWDVHW� 
DQG�PRGHO�FKRLFH���)URP�WKH�+(& 
-663�LQWHUIDFH��RQ�WKH�'DWD�WDE��
WKH�XVHU�FDQ�H[DPLQH�WKH�GDWD�VHW�
DQG�ILOWHU�XVLQJ�PXOWLSOH�RSWLRQV���
:LWKLQ�)LJXUH����D�GDLO\�DYHUDJH�
IORZ�GDWDVHW�KDV�EHHQ�ILOWHUHG�WR�
DQ�DQQXDO�PD[LPXP�VHULHV�DQG�
SORWWHG�DV�D�WLPH�VHULHV���,Q�
DGGLWLRQ�WR�D�WLPH�VHULHV�SORW��WKH�
XVHU�FDQ�DOVR�SORW�WKH�GDWD�DV�D�
FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQ 
(&'))�RU�SUREDELOLW\�GHQVLW\�
IXQFWLRQ�(3'))�

2Q�WKH�$QDO\VLV�WDE��WKH�XVHU�FDQ� 
LQVSHFW�GLIIHUHQW�ILWWLQJ�PHWKRGV� 

DQG�GLVWULEXWLRQ�FKRLFHV�JLYHQ�WKH� 
LQSXW�ILOWHUHG�GDWD���7ZR�ILWWLQJ� 
PHWKRGV�(SURGXFW�PRPHQWV�DQG� 
OLQHDU�PRPHQWV) DUH�FXUUHQWO\�  
LPSOHPHQWHG�ZLWK�SODQV�IRU�D�WKLUG� 
FKRLFH�(PD[LPXP�OLNHOLKRRG� 
HVWLPDWLRQ) LQ�WKH�QHDU�IXWXUH���  
1LQHWHHQ�DQDO\WLFDO�GLVWULEXWLRQV� 
(DORQJ�ZLWK�DQ�RSWLRQ�WR�VHOHFW�WKH� 
HPSLULFDO�GLVWULEXWLRQ) DUH�SURYLGHG��� 
7ZR�VWDWLVWLFDO�JRRGQHVV�RI�ILW�WHVWV� 

FRQWLQXHG�RQ�SDJH��� 

)LJXUH�� ([DPSOH�0L[HG�3RSXODWLRQ�$QDO\VLV 

)LQDOO\��D�EUDQG�QHZ�'LVWULEXWLRQ� 
)LWWLQJ�DQDO\VLV�ZLOO�EH�IHDWXUHG�LQ� 
+(&-663�9HUVLRQ�������:LWKLQ�WKH� 
8QLWHG�6WDWHV��FRPPRQ�IORRGSODLQ� 
PDQDJHPHQW�SROLFLHV�XVH�WKH�SHDN� 
VWUHDPIORZ�RU�VWDJH�DW�WKH��-SHUFHQW� 
DQQXDO�H[FHHGDQFH�SUREDELOLW\� 
($(3)�WR�GHPDUFDWH�IORRG�]RQHV�� 
UHVWULFW�GHYHORSPHQW��DQG�SODFH� 
LQIUDVWUXFWXUH���8QFHUWDLQW\�LQ� 
DFFXUDF\�DERXW�WKH�PDJQLWXGH�RI�D� 
TXDQWLOH�(L�H���IORZ��VWDJH�� 
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HEC-SSP (Statistical Software Package) Version 2.2 Release (continued)
%\�0LFKDHO�%DUWOHV��3�(� 
FRQWLQXHG�IURP�SDJH�� 

)LJXUH�� ([DPSOH�'LVWULEXWLRQ�)LWWLQJ�$QDO\VLV�-�'DWD�7DE 

(.ROPRJRURY-6PLUQRY�DQG�&KL-
Square) are currently implemented  
with plans to add three additional 
tests  (Anderson-Darling, Bayesian  
Information Criterion, and Akaike 
Information Criterion).  Confidence  

FDQ�EH�FRPSDUHG�RQ�&')��3')�� 
SUREDELOLW\-SUREDELOLW\��TXDQWLOH-
TXDQWLOH��DQG�&')-SORWWLQJ�SRVLWLRQ� 
SORWV���:LWKLQ�)LJXUH����WKH�ILOWHUHG� 

OLPLWV�DQG�H[SHFWHG�SUREDELOLW\� 
(,QWHUDJHQF\�$GYLVRU\�&RPPLWWHH� 
RQ�:DWHU�'DWD������)�FDQ�EH� 
FRPSXWHG�IRU�HDFK�GLVWULEXWLRQ� 
ILWWLQJ�PHWKRG���7KH�PHGLDQ�FXUYHV� GDWDVHW�SUHYLRXVO\�PHQWLRQHG�KDV� 
IRU�HDFK�GLVWULEXWLRQ�ILWWLQJ�PHWKRG� EHHQ�SORWWHG�RQ�D�TXDQWLOH-TXDQWLOH� 

)LJXUH���([DPSOH�'LVWULEXWLRQ�)LWWLQJ�$QDO\VLV�-�$QDO\VLV�7DE 

FRQWLQXHG�RQ�SDJH������� 
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HEC-SSP (Statistical Software Package) Version 2.2 Release (continued)
%\�0LFKDHO�%DUWOHV��3�(� 

FRQWLQXHG�IURP�SDJH�� 

SORW�DORQJ�ZLWK�WKH�*HQHUDOL]HG� 
([WUHPH�9DOXH��*HQHUDOL]HG�3DUHWR�� 
/RJ�3HDUVRQ�,,,��DQG�*HQHUDOL]HG� 
/RJLVWLF�ILW�XVLQJ�OLQHDU�PRPHQWV� 

2Q�WKH�5HVXOWV�WDE��YDULRXV� 
LQIRUPDWLRQ�UHODWHG�WR�WKH�GDWDVHW� 
DQG�VHOHFWHG�GLVWULEXWLRQ�ILWWLQJ� 
PHWKRG�DUH�VKRZQ���6WDWLVWLFDO� 
LQIRUPDWLRQ�SHUWLQHQW�WR�WKH�RULJLQDO� 
GDWDVHW�DV�ZHOO�DV�WKH�ILOWHUHG�GDWDVHW�
(LI�XVHG)�LQFOXGHV�VDPSOH�VL]H�� 
PLQLPXP��PD[LPXP��PHGLDQ�� 

PRGH��PHDQ��VWDQGDUG�GHYLDWLRQ�� 
VNHZ��NXUWRVLV��/-0HDQ��/-&9��/-
6NHZ��DQG�/-.XUWRVLV���,QIRUPDWLRQ� 
SHUWLQHQW�WR�WKH�VHOHFWHG� 
GLVWULEXWLRQ�ILWWLQJ�PHWKRG�LQFOXGH� 
SDUDPHWHU�(L�H���ORFDWLRQ��VFDOH�� 
VKDSH)��JRRGQHVV�RI�ILW�WHVW�VWDWLVWLF�� 
PHGLDQ��FRQILGHQFH�OLPLWV��DQG� 
H[SHFWHG�SUREDELOLW\���7KH�XVHU�FDQ� 
YLHZ�WKH�VHOHFWHG�GLVWULEXWLRQ�ZLWKLQ� 
&')��3')��RU�&')-SORWWLQJ� 
SRVLWLRQ�SORWV���:LWKLQ�)LJXUH����WKH� 
*HQHUDOL]HG�([WUHPH�9DOXH� 

GLVWULEXWLRQ�ILW�XVLQJ�OLQHDU�PRPHQWV� 
WR�WKH�SUHYLRXVO\�PHQWLRQHG�GDWD�VHW� 
LV�VKRZQ� 

+(&-663�9HUVLRQ�����LV�FXUUHQWO\� 
LQ�EHWD�WHVWLQJ���2QFH�%HWD�WHVWLQJ� 
DQG�GRFXPHQWDWLRQ�XSGDWHV�DUH� 
FRPSOHWHG��+(&�ZLOO�DGG�WKH�QHZ� 
YHUVLRQ�WR�WKH�+(&�ZHEVLWH��XQGHU� 
WKH�+(&-663�ZHESDJH���$�IXOO� 
UHOHDVH�RI�9HUVLRQ�����LV�DQWLFLSDWHG� 
LQ������ 

)LJXUH����([DPSOH�'LVWULEXWLRQ�)LWWLQJ�$QDO\VLV—5HVXOWV�7DE 

+(& V�)ORRG�'DPDJH�5HGXFWLRQ�$QDO\VLV�6RIWZDUH��+(&-)'$� 9HUVLRQ���� � 
%\�-RKQ�.XFKDUVNL 

6LQFH�+(&-)'$'s (+\GURORJLF 
Engineering Center (HEC), Flood  
Damage Reduction Analysis  
software) initial release nearly 
twenty years ago, the software has  
been the workhorse for USACE  
(U.S. Army Corps of Engineers)  
riverine flood risk reduction project  
teams.  Over time, the software has  
been pressed into service on an  
increasingly broad array of projects.  
Today HEC-FDA outputs are  
trusted to support millions and  
sometimes billions of dollars in  
flood risk management decisions  
each year. HEC-FDA results appear  
in Civil Works Review Boards  
reports, emergency repairs, � 

ZDWHUVKHG�DVVHVVPHQWV��OHYHH�VDIHW\� 
VWXGLHV��EXGJHW�VXEPLVVLRQV�DQG� 
PRUH��7KH�PRVW�UHFHQW�3ODQQLQJ� 
&HQWHU�RI�([SHUWLVH-FHUWLILHG� 
9HUVLRQ�������ZDV�UHOHDVHG�RQ�-XO\� 
����                                        
(KWWS���ZZZ�KHF�XVDFH�DUP\�PLO� 
VRIWZDUH�KHF-IGD� 
GRFXPHQWDWLRQ�DVS[).

'HVSLWH�WKH�WUXVW�SODFHG�LQ�WKLV� 
86$&(�WRRO�DQG�WKH�VRIWZDUH V� 
KHDY\�XVH��+(&-)'$�KDV�QRW� 
UHFHLYHG�D�PDMRU�XSGDWH�LQ�VHYHUDO� 
\HDUV��7ZLVWV�RI�IDWH�RYHU�WKH�SDVW� 
GHFDGH�KDYH�PDGH�LW�GLIILFXOW�WR� 
PRGHUQL]H�WKH�VRIWZDUH�ZLWK�DQ� 
XSGDWHG�DUFKLWHFWXUH�RU�DGG�QHZ� 

FDSDELOLWLHV�RU�IHDWXUHV��)RU� 
LQVWDQFH��WKH�SURGXFWV�WKDW�VXSSRUW� 
WKH�VRIWZDUH'V�JUDSKLFDO�XVHU� 
LQWHUIDFH�DQG�LQWHUQDO�GDWDEDVH� 
VWUXFWXUHV�ZHUH�VROG�E\�FRPSDQLHV� 
WKDW�QR�ORQJHU�H[LVW��PDNLQJ�PDQ\� 
XSGDWHV�GLIILFXOW�RU�LPSRVVLEOH�� 
(DFK�PDMRU�0LFURVRIW�:LQGRZV�� 
XSGDWH�DOVR�JHQHUDWHV�FRQFHUQ�WKDW� 
+(&-)'$�ZLOO�QR�ORQJHU�IXQFWLRQ� 
LQ�WKH�ODWHVW�0LFURVRIW�:LQGRZV�� 
HQYLURQPHQW��5HFRJQL]LQJ�WKHVH� 
OLPLWDWLRQV�DQG�WKH�DIIHFWV�WKDW� 
PLJKW�RFFXU�WR�WKH�86$&(�)ORRG� 
5LVN�0DQDJHPHQW�PLVVLRQ��+(&� 
GHFLGHG�WR�SXUVXH�D�PDMRU�XSGDWH�WR� 
WKH�+(&-)'$�VRIWZDUH� 

FRQWLQXHG�RQ�SDJH�������� 
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+(& V�)ORRG�'DPDJH�5HGXFWLRQ�$QDO\VLV�6RIWZDUH��+(&-)'$� 9HUVLRQ���� �-�FRQWLQXHG� 
%\�-RKQ�.XFKDUVNL 

FRQWLQXHG�IURP�SDJH�� 

$�PDMRU�RYHUKDXO�(9HUVLRQ����)�RI� 
WKH�FXUUHQW�+(&-)'$�VRIWZDUH� 
KDV�EHHQ�XQGHU�GHYHORSPHQW�DW� 
+(&�IRU�D�OLWWOH�PRUH�WKDQ�D�\HDU�� 
$W�WKH�FRUH�RI�+(&-)'$�LV�DQ� 
LQQRYDWLYH�FRPSXWDWLRQDO�SURFHVV� 
WKDW�WXUQV�HQJLQHHULQJ�DQG� 
HFRQRPLF�GDWD�LQWR�RXWSXWV�ZKLFK� 
VXSSRUW�FOHDU�SODQ�HYDOXDWLRQ�DQG� 
VHOHFWLRQ�GHFLVLRQV��7KLV� 
FRPSXWDWLRQDO�SURFHVV��ZDV� 
SLRQHHUHG�E\�0HVVUV��'DYLG� 
*ROGPDQ�DQG�5REHUW�&DUO�–�ZLOO� 
UHPDLQ�XQFKDQJHG�LQ�WKH�PDMRU� 
RYHUKDXO��+RZHYHU��9HUVLRQ�����LV� 
EHLQJ�EXLOW�IURP�WKH�JURXQG�XS� 
DQG�ZLOO�IHDWXUH��DQ�HQWLUHO\�QHZ� 
ORRN�DQG�IHHO��VXSSRUW�IRU�PRGHUQ� 
JHRVSDWLDO�GDWD�W\SHV��VHYHUDO� 
FRPSXWDWLRQDO�HQKDQFHPHQWV�� 
LPSURYHG�GDWD�YLVXDOL]DWLRQ� 
FDSDELOLWLHV��DQG�D�PRUH�UREXVW� 
DUFKLWHFWXUH��+(&�KRSHV�WKDW�+(& 
-)'$�9HUVLRQ�����ZLOO�VHUYH�WKH�
QH[W�GHFDGH�RI�86$&(�IORRG�ULVN�
PDQDJHPHQW�WHDPV�DV�ZHOO�DV�WKH�
FXUUHQW�YHUVLRQ�RI�+(&-)'$�KDV�
VHUYHG�SDVW�JHQHUDWLRQV�RI�
86$&(�WHDPV�

5HYLVLQJ�VRIWZDUH�LV�D�SURFHVV� 
WKDW�GRHV�QRW�KDSSHQ�RYHUQLJKW�� 
EXW�SURJUHVV�KDV�EHHQ�PDGH�RYHU� 
WKH�SDVW�\HDU��7KH�+(&-)'$� 
9HUVLRQ�����PDLQ�ZLQGRZ�LV� 
VKRZQ�LQ�)LJXUH�����8VHUV�RI� 
RWKHU�PRGHUQ�+(&�VRIWZDUH� 
DSSOLFDWLRQV��OLNH�+(&-),$� 
()ORRG�,PSDFW�$QDO\VLV)��ZLOO� 
QRWLFH�D�IDPLOLDU�OD\RXW�ZLWK�D� 
VWXG\�WUHH�RQ�WKH�OHIW�DQG�PDS� 
ZLQGRZ�RQ�WKH�ULJKW��*HRVSDWLDO� 
GDWD�HOHPHQWV�OLNH�VWUXFWXUH� 
LQYHQWRULHV��K\GUDXOLF�JULGV�DQG� 
WHUUDLQ�FDQ�EH�HGLWHG�DQG�RU� 
GLVSOD\HG�LQ�WKH�PDS�ZLQGRZ�� 
9HUVLRQ�����ZLOO�DOVR�SURYLGH� 
HQKDQFHG�GLVSOD\�RI�GDWD�LQSXWV�� 
)RU�H[DPSOH��)LJXUH����VKRZV� 
KRZ�DQ�LPSDFW�DUHD V�K\GURORJLF�� 
K\GUDXOLF�DQG�HFRQRPLF�GDWD� 
LQSXWV�DUH�OLQNHG�WRJHWKHU�WR� 
SURGXFH�D�GDPDJH�IUHTXHQF\� 
FXUYH��IURP�ZKLFK�([SHFWHG� 
$QQXDO�'DPDJH�(($')�FDQ�EH� 
FRPSXWHG��7KH�DGGLWLRQ�RI�QHZ� 
FRPSXWH�RSWLRQV��DQG�VWUXFWXUH� 
UHFRQVWUXFWLRQ�DQG�DEDQGRQPHQW� 
ZLOO�UHVROYH�VSHFLILF� 
FRPSXWDWLRQDO�OLPLWDWLRQV�IDFHG� 
E\�PRGHUQ�WHDPV��)LQDOO\��)LJXUH� 
���VKRZV�KRZ�XQFHUWDLQW\�DERXW� 

)LJXUH�����+(&-)'$�9HUVLRQ������0DLQ�:LQGRZ� 

)LJXUH�����&RPSXWH�3URFHVV�9LVXDOL]DWLRQ�LQ�+(&-)'$�9HUVLRQ����� 

)LJXUH�����'DWD�2XWSXW�8QFHUWDLQW\�9LVXDOL]DWLRQ�LQ�+(&-)'$�9HUVLRQ���� 

DQQXDO�H[FHHGDQFH�SUREDELOLWLHV� 
($(3)��($'�DQG�GDPDJH�IUHTXHQF\� 
FXUYHV�KDV�EHHQ�DGGHG�WR�VXSSRUW� 
PRUH�UREXVW�GLVFXVVLRQV�DERXW� 
SURMHFW�SHUIRUPDQFH�DQG�ULVN� 
UHGXFWLRQ�PHWULFV�� 

+(&�EHOLHYHV�WKDW�9HUVLRQ�����ZLOO� 
SDLU�WKH�EHVW�RI�WKH�FXUUHQW�+(&-
)'$�VRIWZDUH�ZLWK�VHQVLEOH�XSGDWHV� 

DQG�XVHIXO�HQKDQFHPHQWV��$Q�$OSKD� 
9HUVLRQ�RI�WKH�+(&-)'$�9HUVLRQ� 
����VRIWZDUH�KDV�EHHQ�EXLOW�DQG� 
+(&�LV�DERXW�KDOIZD\�WKURXJK�WKH� 
GHYHORSPHQW�F\FOH�LQ�SXUVXLW�RI�D� 
%HWD�9HUVLRQ�E\�WKH�HQG�RI�WKH�ILVFDO� 
\HDU��7KLV�%HWD�9HUVLRQ�ZLOO�EH� 
VXEMHFW�WR�H[WHQVLYH�WHVWLQJ�DQG� 
UHYLHZ�DQG�IROORZHG�E\�D�SXEOLF� 
UHOHDVH��,Q�WKH�PHDQWLPH��VWD\�WXQHG� 
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:DWHUVKHG�$QDO\VLV�7RRO� (+(&-:$7)��9HUVLRQ���� 
%\�/HD�$GDPV��3�(� 

7KH�+\GURORJLF�(QJLQHHULQJ�&HQWHU�
(HEC) is pleased to announce that 
HEC-WAT Watershed Analysis 
Tool  Version 1.0 was released at  
the end of FY 2017, and is now  
available on the HEC website. HEC 
-WAT was developed to address 
USACE  (U.S. Army Corps of 
Engineers) policy requirements for 
analysis of water resources projects, 
including flood risk management 
projects, by using a risk framework 
that incorporates watershed and 
systems approaches.

HEC-WAT is a model integration  
tool that orchestrates analyses  
across multiple pieces of water  
resources and consequence software  
to streamline study efforts for multi-
disciplinary teams (Figure 13).  
Many of the HEC suite of software  
applications are implemented within  
HEC-WAT, thus allowing a study  
team to perform many of the  
necessary hydrologic, hydraulic,  
and planning/consequence analyses  
from a single interface. HEC-WAT  
currently incorporates HEC-HMS 
(hydrology), HEC-ResSim 
(reservoir operations), HEC-RAS 
(hydraulics), and HEC-FIA (flood 
consequences).     

+(&-:$7�LV�LQWHQGHG�WR�KHOS� 
VWXG\�WHDPV�SHUIRUP�DOWHUQDWLYH� 
DQDO\VLV�LQ�DQ�LQWXLWLYH�DQG� 
FROODERUDWLYH�PDQQHU�E\�LQYROYLQJ� 
WHFKQLFDO�VWDII�DFURVV�DOO�GLVFLSOLQHV� 
HDUO\�LQ�WKH�VWXG\�SURFHVV�� 
,QWHJUDWLQJ�PXOWLSOH�VRIWZDUH� 
SDFNDJHV�LQWR�D�FRPPRQ�IUDPHZRUN� 
KHOSV�HOLPLQDWH�GDWD�KDQGOLQJ�LVVXHV� 
WKDW�PLJKW�DULVH�ZKHQ�RQH�PRGHOHU� 
SURYLGHV�PRGHO�RXWSXW�IRU�RWKHUV�WR� 
XVH� 

+(&-:$7�DOVR�VXSSRUWV�ULVN-EDVHG� 
DQDO\VHV�DQG�ULVN-LQIRUPHG�GHFLVLRQ 
-PDNLQJ�YLD�DSSOLFDWLRQ�RI�WKH�)ORRG�
5LVN�$QDO\VLV�()5$)�FRPSXWH�W\SH��
)5$�XVHV�HYHQW-EDVHG�0RQWH�&DUOR-
VW\OH�XQFHUWDLQW\�VDPSOLQJ�WR�
HYDOXDWH�WKH�IXOO�UDQJH�RI�SRVVLEOH�
FRQGLWLRQV�DFURVV�D�ZDWHUVKHG�RU�
ZLWKLQ�D�V\VWHP��ZKLFK�LQ�WXUQ�
SURYLGHV�D�PRUH�FRPSOHWH�SLFWXUH�RI�
IORRG�ULVN�LQ�D�ZDWHUVKHG��6DPSOLQJ�
RI�LQSXW�K\GURORJ\�(SUHFLSLWDWLRQ�RU�
IORZV)�DQG�IUDJLOLW\�GDWD�RFFXUV�
ZLWKLQ�+(&-:$7��ZKLOH�VDPSOLQJ�
RWKHU�PRGHO�

)LJXUH����&ROXPELD�5LYHU�7UHDW\�6WXG\ 

7KH�WHFKQLFDO�DQDO\VLV�VXSSRUWHG� 
HYDOXDWLRQ�RI�FXUUHQW�DQG�SRWHQWLDO� 
IXWXUH�UHVHUYRLU�RSHUDWLRQV���7KURXJK� 

)LJXUH����+(&-:$7�)UDPHZRUN 

SDUDPHWHUV�DQG�LQLWLDO�FRQGLWLRQV� 
RFFXUV�ZLWKLQ�WKH�LQGLYLGXDO� 
DSSOLFDWLRQV��7KLV�IXQFWLRQDOLW\� 
(SDUDPHWHU�VDPSOLQJ)�LV�SDUWLDOO\� 
LPSOHPHQWHG�LQ�WKH�DSSOLFDWLRQV� 
QRZ��DQG�ZLOO�EH�IXOO\�LPSOHPHQWHG� 
LQ�WKH�IXWXUH���:LWK�WKH�)5$� 
FRPSXWH�RSWLRQ��+(&-:$7� 
DGYDQFHV�86$&('V�DELOLW\�WR� 
SHUIRUP�ULVN�DQDO\VHV��DQG�FDQ�EH� 
XVHG�WR�VXSSRUW�OHYHH�FHUWLILFDWLRQ�� 
GDP�DQG�OHYHH�VDIHW\�DVVHVVPHQWV�� 
DQG�SODQQLQJ�DQG�GHVLJQ�VWXGLHV� 

+(&-:$7�KDV�EHHQ�XVHG�RQ�D� 
QXPEHU�RI�VWXGLHV�WR�KHOS�DGGUHVV�D� 
UDQJH�RI�FKDOOHQJLQJ�LVVXHV��7KH� 
&ROXPELD�5LYHU�7UHDW\�5HYLHZ� 
(&57)�VWXG\�()LJXUH���)�LV�E\�IDU� 
WKH�ODUJHVW�DSSOLFDWLRQ�RI�+(&-
:$7��DV�LW�HQFRPSDVVHV�WKH�HQWLUH� 
&ROXPELD�5LYHU�EDVLQ�(�������� 
VTXDUH�PLOHV)� 

D�VWURQJ�SDUWQHUVKLS�ZLWK�&(1:'�
(86$&(��1RUWKZHVWHUQ�'LYLVLRQ)�� 
+(&�ZDV�DEOH�WR�PDNH�VXEVWDQWLDO� 
HQKDQFHPHQWV�WR�+(&-:$7�LQ� 
VXSSRUW�RI�DQ�LQLWLDO������GHDGOLQH�� 
DQG�WKH�VWXG\�FRQWLQXHV�RQ�WRGD\�� 
$QRWKHU�VWXG\�FRPSOHWHG�LQ������� 
WKH�5XVVLDQ�5LYHU�)RUHFDVW� 
,QIRUPHG�5HVHUYRLU�2SHUDWLRQV� 
(),52)�VWXG\�()LJXUH���)��HYDOXDWHG� 
WKH�HIIHFWV�RQ�IORRG�ULVN�LQ� 
GRZQVWUHDP�FRPPXQLWLHV�WKDW� 
FRXOG�UHVXOW�IURP�SURSRVHG�FKDQJHV� 
WR�UHVHUYRLU�RSHUDWLRQ�LQ�WKH�XSSHU� 
ZDWHUVKHG� 

)LJXUH�����+(&-:$7�5XVVLDQ�5LYHU�6WXG\ 

2QH�RI�WKH�PRUH�H[FLWLQJ� 
FDSDELOLWLHV�RI�+(&-:$7�LV�LWV� 
DELOLW\�WR�VXSSRUW�60$57�SODQQLQJ�� 
%\�EHLQJ�DEOH�WR�GLUHFWO\�LPSRUW�WKH� 
VXLWH�RI�ZDWHU�UHVRXUFH�DQG� 
FRQVHTXHQFH�PRGHOV�FXUUHQWO\�XQGHU� 
GHYHORSPHQW�DV�SDUW�RI�WKH�&RUSV� 
:DWHU�0DQDJHPHQW�6\VWHP� 
(&:06)��+(&-:$7�FDQ�VKRUWHQ� 

FRQWLQXHG�RQ�SDJH���� 

�� 
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:DWHUVKHG�$QDO\VLV�7RRO�(H(&-:$7)��9HUVLRQ�����(FRQWLQXHG)
%\�/HD�$GDPV��3�(� 

FRQWLQXHG�IURP�SDJH��� 

VRIWZDUH�PRUH�LQWXLWLYH��LPSURYLQJ� 
FRPSXWH�VSHHGV��HQKDQFLQJ� 
JUDSKLFV�DQG�UHSRUWLQJ�FDSDELOLWLHV�� 
DQG�HQVXULQJ�WKDW�LW�UHPDLQV�VWDEOH� 
DQG�UREXVW�XQGHU�HYHU-LQFUHDVLQJ� 
FRPSXWDWLRQDO�GHPDQGV�� 

+(&-:$7�9HUVLRQ�����LV�QRZ� 
DYDLODEOH�IURP�WKH�+(&�ZHEVLWH� 
KWWS���ZZZ�KHF�XVDFH�DUP\�PLO� 
VRIWZDUH�KHF-ZDW���+(&-:$7�LV� 

4XLFN�6WDUW�*XLGH��DQG��D� 
+\GURORJLF�6DPSOLQJ�8VHU'V� 
0DQXDO�LV�DOVR�DYDLODEOH�IURP�WKH� 
+(&�ZHEVLWH��+(&�UHTXHVWV�WKDW� 
VXJJHVWLRQV��FRPPHQWV��DQG�UHSRUWV� 
RQ�LVVXHV�EH�VHQW�WR� 
KHF�ZDW#XVDFH�DUP\�PLO��� 

&RPPHQWV�DQG�VXJJHVWLRQV�RQ�WKH� 
XVDELOLW\�RI�+(&-:$7�DQG� 
UHFRPPHQGDWLRQV�IRU�DGGLWLRQDO� 

DSSURYHG�IRU�XVH�RQ�86$&(�VWXGLHV� UHVXOWV�UHSRUWLQJ�ZRXOG�EH�JUHDWO\� 
DV�DQ�HQJLQHHULQJ�VRIWZDUH� 
DSSOLFDWLRQ��EXW�WKH�VRIWZDUH�LV� 
FRQVLGHUHG�SURYLVLRQDO�DV�D� 
SODQQLQJ�VRIWZDUH�WRRO�ZKLOH�+(&� 
VHHNV�RIILFLDO�3ODQQLQJ� 

ZHOFRPHG���)RU�IXUWKHU�LQIRUPDWLRQ� 
UHJDUGLQJ�+(&-:$7��FRQWDFW�/HD� 
$GDPV� 
(OHD�J�DGDPV#XVDFH�DUP\�PLO) DW�
(���) ���-������ 

&HUWLILFDWLRQ���6RIWZDUH� 
GRFXPHQWDWLRQ�LQFOXGHV�WKH�+(&-
:$7�8VHU V�0DQXDO��+(&-:$7� 

ZKR�HQFRXUDJHG�PH�WR�WDNH�D�WHVW�WR� FRPSXWHU�FDUGV��RQH�SLHFH�RI� 
JHW�RQ�D�OLVW�IRU�)HGHUDO�MREV�� VRIWZDUH�FRXOG�EH�HLJKW�ER[HV�RI� 
)RUWXQDWHO\��,�PDGH�WKH�OLVW�DQG� FRPSXWHU�FDUGV��$IWHU�WKUHH�\HDUV�RI� 
UHFHLYHG�WZR�LQLWLDO�MRE�RIIHUV�ULJKW� GRLQJ�WKLV�DQG�ILQLVKLQJ�WKH�,+'� 
DZD\��7KH�RIIHU�IURP�+(&�ZDV�WKH� YROXPHV��,�ZDV�KLUHG�SHUPDQHQWO\� 
WKLUG�RQH�DQG�LQ�WKRVH�GD\V�LI�\RX� 
WXUQHG�GRZQ�QXPEHU�WKUHH�\RX�ZHUH� 
UHPRYHG�IURP�WKH�OLVW� 

,�GLGQ W�GULYH�DQG�P\�LQWHUYLHZ�ZDV� 
LQ�$XJXVW��VR�P\�IDWKHU�GURYH�PH�WR� 

SODQQLQJ�DQDO\VLV�WLPHOLQHV�ZKLOH� 
VWLOO�XVLQJ�KLJK�ILGHOLW\�PRGHOV�� 
+(&-:$7�DQG�&:06�VKDUH�DQ� 
XQGHUO\LQJ�IUDPHZRUN��WKXV� DOORZLQJ�
WKH�&:06�PRGHOV�WR�EH� HDVLO\�
LPSRUWHG�LQWR�+(&-:$7�� 7KLV�
FDSDELOLW\�DOORZV�&:06�UHDO-WLPH�
IRFXVHG�PRGHOV�WR�EH� UHSXUSRVHG�LQWR�
+(&-:$7�VWXG\� (L�H���DOWHUQDWLYHV�
DQDO\VLV)�PRGHOV� 

)XWXUH�+(&-:$7�GHYHORSPHQW� 
LQFOXGHV�IXOO�LPSOHPHQWDWLRQ�RI�OLIH� 
F\FOH�PRGHOLQJ�WR�DGGUHVV� 
UHKDELOLWDWLRQ��UHSDLU�DQG�IORRG� 
UHFRYHU\��DGGLQJ�VHYHUDO�QHZ� 
FRPSXWH�W\SHV��DQG�H[SDQGLQJ� 
SDUDPHWHU�VDPSOLQJ�FDSDELOLWLHV��� 
2WKHU�JRDOV�IRU�+(&-:$7� 
GHYHORSPHQW�LQFOXGH�PDNLQJ�WKH� 

+(&�3HUVRQQHO 
5HWLUHPHQW�-�3HQQL�5��
%DNHU 
%\�3HQQL�%DNHU 

:HOO��LWV�WLPH�IRU�PH�WR�UHWLUH�IURP� 
WKH�FXUUHQW�MRE�,�KDYH�ZLWK�WKH� 
+\GURORJLF�(QJLQHHULQJ�&HQWHU� 
(+(&)���7KURXJKRXW�P\�IRUW\-IRXU� 
\HDUV�,�KDYH�KDG�VHYHUDO�GLIIHUHQW� 
MREV��ZKLFK�DUH�GHVFULEHG�LQ�WKH� 
IROORZLQJ�SDUDJUDSKV���<HV��,�KDYH� 
VKDPHOHVVO\�KLMDFNHG�P\�RZQ� DUWLFOH�
IURP�DERXW�IRXU�\HDUV�DJR��� 1R�QHYHU�
JRW�WKH�0XVWDQJ��\RX�DOO� NQRZ�KRZ�
OLIH�JRHV� 

'DYLV�DQG�P\�EURWKHU�WDJJHG�DORQJ�� 

,�DOPRVW�GLGQ W�VWD\��DERXW�D�PRQWK� 
DIWHU�,�ZDV�KLUHG�RQH�RI�WKH� 
SURJUDPPHUV�JRW�LQWR�DQ�DUJXPHQW� 
ZLWK�WKH�FRPSXWHU�RSHUDWRU��6KH� 
ZDV�DERXW���ò�PRQWKV�SUHJQDQW�DW� 
WKH�WLPH�DQG�KH�PDGH�KHU�FU\��,�ZDV� 

$IWHU�FOLPELQJ�WKH�VWDLUV�WR�P\� YHU\�VK\�IRU�WKH�ILUVW�VL[�PRQWKV�RI� 
LQWHUYLHZ��,�ZDV�JUHHWHG�E\�-RKQ� ZRUN�DQG�,�WKRXJKW�ZKDW�NLQG�RI�D� 
'UDOOH�ZKR�JDYH�PH�DQ�RYHUYLHZ�RI� KRUULEOH�SODFH�,�KDG�JRQH�WR�ZRUN� 
+(&��DQG�WKHQ�,�ZDV�LQWHUYLHZHG�E\� IRU��7KDW�WXUQHG�RXW�WR�EH�D�EXPS�LQ� 
-RKQ�3HWHUV��:KLOH�WKH�LQWHUYLHZ� WKH�URDG��3HRSOH�OLNH�-RKQ�3HWHUV�� 
ZDV�JRLQJ�RQ��RWKHU�+(&�VWDII� .HQ�%URRNV��$UW�3DEVW��DQG�-RKQ� 
HQWHUWDLQHG�P\�'DG�DQG�EURWKHU�� 'UDOOH�WUHDWHG�HDFK�RWKHU�ZLWK� 
0\�EURWKHU�ZDV�DOORZHG�WR�SOD\�RQ� UHVSHFW�DQG�ZHUH�YHU\�KHOSIXO�WR�PH�� 
D�FRPSXWHU�WHUPLQDO��IXQQ\�WKLQJ�KH� 0\�ILUVW�PHQWRU�ZDV�-RKQ�3HWHUV��KH� 

ZDV�DEOH�WR�WHOO�PH�,�ZDV�GRLQJ�D� 
JRRG�MRE��EXW�DW�WKH�VDPH�WLPH� 
SURYLGHG�PH�ZLWK�FRQVWUXFWLYH� 
FULWLFLVP�WKDW�KHOSHG�PH�LPPHQVHO\� 
LQ�P\�ZRUN�HWKLF�ZLWKRXW�PDNLQJ� 

EHFDPH�D�1HWZRUN�$GPLQLVWUDWRU� 
IRU�D�PDMRU�PHGLFDO�IDFLOLW\�LQ� 
6DFUDPHQWR�GHVLJQLQJ�QHWZRUNV� 
+(&�KLUHG�PH�DQG�P\�ILUVW�GD\�RI� 
ZRUN�ZDV���6HSWHPEHU�������,�ZDV� 
SDUW-WLPH�DQG�ZDV�KLUHG�WR�ILQLVK 
(typing) the IHD (International 
Hydrologic Decade) volumes 
(twelve). I worked for the Training 

PH�IHHO�OLNH�D�IDLOXUH� 

DQG�0HWKRGV�%UDQFK��6RRQ�,�ZDV� 
DVVLVWLQJ�LQ�WKH�PDLOLQJ�RXW�RI� 
SXEOLFDWLRQV��WUDLQLQJ�FRXUVH� 
PDWHULDOV��DQG�+(&�VRIWZDUH��,Q� 

,�VWDUWHG�ZRUN�DW�+(&���6HSWHPEHU� 
������,�ZDV�WKUHH�PRQWKV�RXW�RI� 
KLJK�VFKRRO��KDG�EHHQ�D�7HDFKHU'V� 
$VVLVWDQW�IRU�D�%XVLQHVV�7HDFKHU� WKRVH�GD\V��ZH�PDLOHG�VRIWZDUH�RQ� 

:KHQ�,�ILUVW�VWDUWHG�ZRUNLQJ��WKH� 
+(&�IDPLO\�GLG�D�ORW�RI�WKLQJV� 
RXWVLGH�RI�ZRUN�WRJHWKHU��0RVW�RI� 
WKH�&HQWHU�ZHQW�WR�OXQFK�RQ�)ULGD\V�� 
ERZOLQJ�OHDJXHV�ZHUH�RUJDQL]HG�� 
WHQQLV�WRXUQDPHQWV�ZHUH�RUJDQL]HG�� 
FRPSDQ\�SLFQLFV��FDPSLQJ�WULSV�� 

FRQWLQXHG�RQ�SDJH���� 

�� 



� � 
 

 

 

 

 

�
�

� �
�

� �
�

� �

� �
� �



� �

�
�

� �
�

�

� �

� �

 
 




�
�




 




5HWLUHPHQW�-�3HQQL�5��%DNHU� FRQWLQXHG 
%\�3HQQL�%DNHU 

FRQWLQXHG�IURP�SDJH��� 

KLNLQJ�DGYHQWXUHV��H[FXUVLRQV�WR� 
6RXWK�/DNH�7DKRH��DQG��PRUH��7KLV� 
HQKDQFHG�WKH�IDPLO\�IHHO�DQG�DW�WKH� 
WLPH�WKH�VWDII�VL]H�ZDV�VPDOO��DERXW� 
WZHQW\-ILYH�SHRSOH��2YHU�WKH�\HDUV� 
WKLV�KDV�FKDQJHG��MXVW�OLNH�WKH� 
GRZQWRZQ�FRUH�RI�'DYLV�KDV� 
FKDQJHG��1RZ�WKH�+(&�IDPLO\�JHWV� 
WRJHWKHU�DW�SLFQLFV�DQG�KROLGD\� 
SDUWLHV�� 

,�KDYH�ZRUNHG�XQGHU�WKUHH�RI�WKH� 
IRXU�+(&�'LUHFWRUV��,�KDYH�KDG� 
DERXW�D�GR]HQ�'LYLVLRQ�&KLHIV�IRU� 
GLUHFW�VXSHUYLVRUV��DQG��,�KDYH�JRQH� 
IURP�&OHUN�7\SLVW��WR�&RPSXWHU� 
2SHUDWRU��WR�&RPSXWHU�3URJUDPPHU�� 
DQG�QRZ�WR�,7�(,QIRUPDWLRQ� 
7HFKQRORJ\)�6SHFLDOLVW�LQ�IRUW\-IRXU� 
\HDUV��0\�GXWLHV�LQFOXGHG�W\SLQJ� 
PDQXDOV��PDLOLQJ�VRIWZDUH��DVVLVWLQJ� 
LQ�+(&�WUDLQLQJ�FODVVHV��PDQDJLQJ� 
DQ�LQ-KRXVH�PLQL-FRPSXWHU�� 
NH\SXQFKLQJ�GXULQJ�ZRUNVKRSV�� 
DQG��DVVLVWLQJ�WKH�$GPLQLVWUDWLYH� 
2IILFHU�ZLWK�WKH�DFFRXQWLQJ� 
VRIWZDUH��,�DOVR�ZURWH�DQG�WHVWHG� 
VRIWZDUH�FRGH��GHYHORSHG�JUDSKLFDO�
user interfaces (GUI) for HEC-FDA 
(Flood Damage Reduction 
Analysis) and HEC-PBA (Project 
Benefit Analysis); was involved 
with the initial deployment and 
testing (four USACE sites) of the 
Corps Water Management System 
(CWMS); was responsible for HEC-
FIA (Flood Impact Analysis); 
writing and reviewing user 
documentation; and providing

WUDLQLQJ��,�KDYH�DOVR�SHUIRUPHG�WKH� 
DGPLQLVWUDWLRQ�RI�+(& V�VHUYHUV� 
([FKDQJH��ZHEVLWH��81,; �� 
SURYLGHG�DVVLVWDQFH�WR�+(&� 
LQGLYLGXDO�XVHU�ZRUNVWDWLRQV� 
ORDGLQJ�VRIWZDUH��XVLQJ�VRIWZDUH�� 
IL[LQJ�KDUGZDUH�LVVXHV ��DQG� 
PDLQWDLQHG�WKH�+(&�ZHEVLWH��,�GLG� 
QRW�VWRS�WKHUH��,�PDQDJHG�WKH�+(&� 
1HZVOHWWHU��ZDV�WKH�RYHUVHHU�RI�WKH� 

GHYHORSPHQW�RI�WKH�+(&-:$7� 
(:DWHUVKHG�$QDO\VLV�7RRO)� 
VRIWZDUH��LQFOXGLQJ�WKH�)5$�()ORRG� 
5LVN�$QDO\VLV)�FRPSXWH�RSWLRQ�� 
UHVSRQVLEOH�IRU�ZURWH�SDSHUV�IRU� 
SURIHVVLRQDO�MRXUQDOV��DQG�SUHVHQWHG� 
WKH�LQIRUPDWLRQ�DW�FRQIHUHQFHV�� 
PHHWLQJV��DQG�WUDLQLQJ�VHVVLRQV�� 
FUHDWHG�3HUIRUPDQFH�:RUN� 
6WDWHPHQWV�(3:6)�DQG�PDQDJHG�WKH� 
IXQGV�DVVRFLDWHG�ZLWK�WKH�ZRUN��DQG�� 
ZDV�SDUW�RI�WKH�3'7�IRU�WKH� 
&ROXPELD�5LYHU�7UHDW\�(&57)  

����������5HYLHZ���$OO�RI�WKLV�DQG� 
PXFK�PRUH�DUH�WKH�RSSRUWXQLWLHV� 
WKDW�ZHUH�EHHQ�SURYLGHG�WR�PH�� 

7KH�VHFRQG�PHQWRU�LQ�P\�FDUHHU� 
KHUH�DW�+(&�LV�&KULVWRSKHU�'XQQ�� 
&KULV�ZDV�P\�'LYLVLRQ�&KLHI�IRU� 
DERXW�ILYH�\HDUV�LQ�WKH�:DWHU� 
5HVRXUFH�6\VWHPV�'LYLVLRQ��'XULQJ� 
WKDW�WLPH�WKHUH�ZDV�D�JUHDW�GHDO�RI� 
VWDII�WXUQRYHU�LQ�WKH�'LYLVLRQ��ZLWK� 
D�JUHDW�GHDO�RI�ZRUN�WR�EH�GRQH��8S� 
WR�WKDW�SRLQW��,�ZDVQ W�WKULOOHG�DERXW� 
VSHDNLQJ�LQ�SXEOLF��,�OLNH�WR�ZULWH� 
(&KULV�KDV�KHOSHG�PH�LPPHQVHO\� 
ZLWK�P\�ZULWLQJ�VNLOOV)��EXW� 
VSHDNLQJ�LQ�SXEOLF��,�WULHG�WR�DYRLG� 
WKDW�RUGHDO��:HOO��0U��'XQQ�WKRXJKW� 
,�QHHGHG�D�VKRYH�RXW�RI�P\� 
�FRPIRUW�]RQH��DQG�EHLQJ�WKH�ERVV� 
KH�VKRYHG��$W�ILUVW��LW�ZDV�SUHWW\� 
URFN\��EXW�VRRQ�,�JRW�WKH�KDQJ�RI�LW�� 
DQG�,�WKLQN�,�GR�D�SUHWW\�GHFHQW�MRE� 
JLYLQJ�SUHVHQWDWLRQV��:LWKRXW� 
&KULV'V�SDWLHQFH��FDOPQHVV��DQG�KLV� 
FDULQJ��,�ZRXOG�QRW�KDYH�WKH�VNLOOV� 
RU�WKH�FRQILGHQFH�WKDW�,�KDYH�WR� 
PHHW�WKH�FKDOOHQJHV�RI�EHLQJ�SDUW�RI� 
D�3'7�WHDP�OLNH�WKH�&57��6R�RQFH� 
DJDLQ��ODWH�LQ�P\�FDUHHU�,�ZDV� 
DIIRUGHG�JXLGDQFH�WKDW�HQKDQFHG�P\� 
ZRUN�HWKLF�DQG�P\�FKDUDFWHU� 

6R�KDV�WKH�IRUW\-IRXU�\HDUV�DOO�EHHQ� 
ZRQGHUIXO"�,V�LW�HYHU�ZRQGHUIXO�DOO� 
WKH�WLPH�LQ�D�IDPLO\�-�QRSH��,�DP�QRW� 
ZKDW�\RX�ZRXOG�FDOO�D�SOLDEOH� 
SHUVRQ��:KHQ�,�IHHO�WKH�QHHG�WR�VWLFN� 
XS�IRU�P\VHOI�,�GR��,�KDYH�ZRUNHG�LQ� 
DQ�HQYLURQPHQW�RI�PDLQO\�PHQ�DQG� 
HQJLQHHUV�DQG�DW�WLPHV�EHLQJ�D�QRQ-
HQJLQHHU�DQG�QRW�DV�KLJKO\�HGXFDWHG� 
DV�PRVW��,�KDYH�EHHQ�OHIW�ZLWK� 
LQMXUHG�IHHOLQJV��2QH�RI�P\�ORZHVW� 
SRLQWV�DW�+(&�ZDV�ZKHQ�D�MRE� 
EHFDPH�DYDLODEOH�WKDW�,�ZDQWHG��EXW� 
ZDV�QRW�HYHQ�FRQVLGHUHG�E\� 
PDQDJHPHQW�IRU�WKH�MRE��-RKQ�'UDOOH� 
WROG�PH�\RX�UHDOO\�GRQ W�ZDQW�WKDW� 
MRE��\RX�ZLOO�EH�PXFK�PRUH� 

FRQWLQXHG�RQ�SDJH���� 
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5HWLUHPHQW�-�3HQQL�5��%DNHU� FRQWLQXHG 
%\�3HQQL�%DNHU 

FRQWLQXHG�IURP�SDJH��� 

VXFFHVVIXO�VWD\LQJ�RQ�\RXU�SUHVHQW� 
SDWK�DQG�KH�ZDV�ULJKW��%XW� 
PRPHQWV�OLNH�WKDW�KDYH�EHHQ�IDU� 
DQG�IHZ�EHWZHHQ��:K\�KDYHQ'W�,� 
OHIW"�:HOO�RQH�WKLQJ��,�GRQ W�OLNH�
change (big change) but HEC 
gave me the ability to be able to 
make small changes, that allowed 
me to stay at HEC. I was eighteen 
years old when I started on this 
path and when you are surrounded 
by people who work the same way 
you do and are afforded the 
opportunities that I have been 
given (Iwould not have gotten 
anywhere else) one does not leave.  
I once was the youngest

SHUVRQ�DW�+(&��QRZ�,�DP�RQH�RI�WKH� 
�ROG-WLPHUV�� 

6LQFH�,'P�DQ�ROG-WLPHU��LW�LV�WLPH�IRU� 
PH�WR�UHWLUH�IURP�P\�SUHVHQW�MRE��,� 
KDYH�VHHQ�D�ORW�RI�FKDQJHV�LQ� 
86$&(��HVSHFLDOO\�ZLWK�WKH�SURFHVV� 
RI�GRLQJ�EXVLQHVV�DQG�QRW�DOO�RI�LW� 
IRU�WKH�EHWWHU���%XW�KH\��86$&(� 
WRRN�D�FKDQFH�RQ�PH�DQG�SURYLGHG� 
PH�ZLWK�MRE�H[SHULHQFHV�,�ZRXOG� 
QHYHU�KDYH�JRWWHQ�DQ\ZKHUH�HOVH��� 
/LIH�LV�QRW�D��URVH�JDUGHQ���EXW�,� 
ZRXOG�QRW�FKDQJH�D�WKLQJ� 

, P�QRW�VD\LQJ�JRRG-E\H�,�KDYH�EHHQ� 
UHKLUHG�DV�D��5HKLUHG�$QQXLWDQW��� 

6R�PD\EH�DQRWKHU�\HDU�RU�WZR� 
ZRUNLQJ��DQG�WKHQ�GHSHQGLQJ�RQ� 
KRZ�OLIH�JRHV��DQG�LW�LV�WKH�FRDVW�RI� 
6RXWKHUQ�2UHJRQ�IRU�PH� 
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&(,:5-+(&�(QJLQHHULQJ�6RIWZDUH�7HFKQLFDO�6XSSRUW�WR�86$&( 
%\�'LDQH�&XPLQJ 

7KH�+\GURORJLF�(QJLQHHULQJ�&HQWHU�
(&(,:5-+(&)�LV�UHVSRQVLEOH�IRU� 
FUHDWLQJ�DQG�PDLQWDLQLQJ�YDULRXV� 
SLHFHV�RI�VRIWZDUH�WKDW�FDQ�EH� 
FDWHJRUL]HG�LQ�VHYHQ�GLIIHUHQW� 
HQJLQHHULQJ�PRGHOLQJ�DUHDV� 

1) River Hydraulics
2) Hydrologic Analysis
3) Hydrologic Statistical Analysis
4) Reservoir Systems
5) Data Storage
6) Flood Risk and Consequence

Analysis, and
7) Environmental Analysis

%\�DVVLJQLQJ�&(,:5-+(&� 
VRIWZDUH�WR�RQH�RI�WKHVH�VHYHQ� 
DUHDV��&(,:5-+(&�FDQ�SURYLGH� 
HQJLQHHULQJ�DQG�WHFKQLFDO�VXSSRUW� 
WR�8�6��&RUSV�RI�(QJLQHHUV� 
(86$&()���86$&(�RIILFHV�FDQ� 
YROXQWDULO\�HOHFW�DQ\�RI�WKH�DUHDV� 
DQG�WKHQ�SXUFKDVH�WHFKQLFDO� 
VXSSRUW����7KH�+(&�UHTXHVW�LV�VHQW� 
WR�ILHOG�RIILFHV�LQ�WKH�$XJXVW�WLPH� 
IUDPH�RI�DQ�)<��7KLV�HQJLQHHULQJ� 
DQG�WHFKQLFDO�VXSSRUW�SURYLGHV� 
86$&(�RIILFHV�ZLWK�DFFHVV�WR�WKH� 
&(,:5-+(&�GHYHORSHUV�RI� 
LQGLYLGXDO�SLHFHV�RI�VRIWZDUH�� 
86$&(�RIILFHV�WKDW�KDYH�TXHVWLRQV� 
ERXW�WKLV�VXSSRUW�VKRXOG�FRQWDFW�WKH� 
+(&�32&���'DZQ�3DOPD� 
(GDZQ�U�SDOPD#XVDFH�DUP\�PLO). 

8QIRUWXQDWHO\��&(,:5-+(&�LV�QRW� 
IXQGHG�WR�SURYLGH�VXSSRUW�WR�WKRVH� 
RXWVLGH�RI�86$&(��1RQ-86$&(� 
LQGLYLGXDOV�DQG�RUJDQL]DWLRQV� 
VKRXOG�VHDUFK�WKH�,QWHUQHW�WR�ORFDWH� 
D�YHQGRU�WKDW�FDQ�SURYLGH�VXSSRUW� 
IRU�WKH�&(,:5-+(&�VRIWZDUH�RI� 
LQWHUHVW� 

)RU�WKRVH�QHZ�WR�&(,:5-+(&� 
VRIWZDUH��DQ�RYHUYLHZ�RI�HDFK�RI� 
WKH�FDWHJRULHV�LV�GLVFXVVHG�LQ�WKH� 
IROORZLQJ�SDUDJUDSKV� 

1. River Hydraulics (HEC-RAS, 
HEC-GeoRAS, HEC-UNET, 
HEC-2, HEC-6). HEC-RAS (River 
Analysis System) is the most

ZLGHO\�XVHG�ULYHU�K\GUDXOLFV�PRGHO� 
LQ�86$&(�RIILFHV���7KH�VRIWZDUH�LV� 
XVHG�LQ�HYHU\�86$&(�'LVWULFW� 
RIILFH�IRU�VWXGLHV�UDQJLQJ�IURP�ULVN� 
DQDO\VLV�WR�GDP�EUHDFK�VFHQDULR� 
VLPXODWLRQ�DQG�LV�RQH�RI�WKH�PDLQ� 
WRROV�XVHG�E\�WKH�0DSSLQJ�� 
0RGHOLQJ��DQG�&RQVHTXHQFHV� 
Center (MMC).  HEC-RAS  
computes water surface profiles  
based on one and two-dimensional,  
rigid and mobile boundary, steady  
and unsteady flow principles.  HEC 
-RAS Version 5.0.3, is the current  
version and is available from the  
CEIWR-HEC website.  HEC-2  
(Water Surface Profiles), HEC-6 
(Sediment Transport), and HEC-
UNET (One-Dimensional Unsteady 
Flow Through a Full Network of 
Open Channels) are legacy software 
that provides steady-flow water  
surface profiles, sediment transport  
computations, and, unsteady flow  
analysis, respectively.  Most, if not  
all of the legacy software s features  
have been superseded by the  
capabilities found in HEC-RAS.   
HEC-RAS Version 5.0.3 includes:  
two-dimensional modeling features,  
sediment transport and water  
quality capabilities which will  
continue to be developed and  
enhanced.  RAS Mapper is a tool  
that is available in HEC-RAS  
Version 5.0.3, which provides the  
capability to handle large terrain  
data sets, for inundation mapping.   
For the future, Version 5.1 will  
continue with enhancements to the  
two-dimensional modeling features,  
support for extraction of geometric  
information from terrain datasets  
using the RAS Mapper Tool, and  
include uncertainty analysis  
capabilities. 
 
2. Hydrologic Analysis (HEC- 
HMS, HEC-GeoHMS, HEC-1, 
HMR52).  The Hydrologic 
Modeling System (HEC-HMS) is   
the most widely used precipitation- 
runoff program in USACE.   
Version 4.2.1 is the current version  
of HEC-HMS available from the  
CEIWR-HEC website and  
computes precipitation-runoff from  
all types of watersheds.  The  
software can be applied to studies  
of water availability, urban  
drainage, flow forecasting, future  
urbanization impact, reservoir  

VSLOOZD\�GHVLJQ��IORRG�ULVN� 
PDQDJHPHQW�UHGXFWLRQ��IORRGSODLQ� 
UHJXODWLRQ��V\VWHPV�RSHUDWLRQ�� 
VHGLPHQW�WUDQVSRUW��DQG�ZDWHU� 
TXDOLW\���,Q�FRQMXQFWLRQ�ZLWK�WKH� 
SUREDEOH�PD[LPXP�VWRUP�JHQHUDWRU� 
VRIWZDUH��+05���(3UREDEOH� 
0D[LPXP�6WRUP�-�(DVWHUQ�8QLWHG� 
6WDWHV)��+(&-+06�FDQ�EH�XVHG�WR� 
FRPSXWH�WKH�SUREDEOH�PD[LPXP� 
IORRG�IRU�SURMHFW�VDIHW\��VSLOOZD\� 
DGHTXDF\�VWXGLHV��DQG�SHUIRUP� 
VSDWLDOO\�GLVWULEXWHG�SUHFLSLWDWLRQǦ 
UXQRII�DQDO\VLV�DQG�FRQWLQXRXV� 
VLPXODWLRQ���+(&Ǧ*HR+06�LV�D�*,6� 
H[WHQVLRQ�WKDW�FDQ�EH�XVHG�WR�UDSLGO\� 
GHYHORS�+(&Ǧ+06�EDVLQ�PRGHOV� 
IURP�GLJLWDO�HOHYDWLRQ�PRGHOV���7KH� 
H[WHQVLRQ�GUDPDWLFDOO\�UHGXFHV�VWDII� 
WLPH�QHFHVVDU\�WR�FRQVWUXFW�PRGHOV�� 
HVSHFLDOO\�ODUJH�RU�FRPSOH[�PRGHOV��� 
9HUVLRQ�������LQFOXGHV�QHZ��*,6� 
FDSDELOLWLHV�(DXWRPDWLF�VXEEDVLQ� 
GHOLQHDWLRQ�GLUHFWO\�LQ�WKH�SURJUDP)�� 
QHZ�IRUHFDVWLQJ�IHDWXUHV��QHZ� 
PRGHOLQJ�FDSDELOLWLHV�(LQFOXGLQJ�DQ� 
HQHUJ\�EDODQFH�VQRZPHOW�PHWKRG)�� 
DQG�D�+05���PHWHRURORJLF�PRGHO� 
RSWLRQ�GLUHFWO\�ZLWKLQ�+(&-+06�� 

���+\GURORJLF�6WDWLVWLFDO�$QDO\VLV�
(+(&-663��+(&-))$��67$76)��� 
9HUVLRQ�����RI�WKH�6WDWLVWLFDO� 
6RIWZDUH�3DFNDJH��+(&-663�� 
LQFOXGHV�FDSDELOLWLHV�IURP�WKH�)ORRG� 
)UHTXHQF\�$QDO\VLV�(+(&Ǧ))$)� 
VRIWZDUH�DQG�VRPH�RI�WKH� 
FDSDELOLWLHV�DYDLODEOH�IURP�WKH� 
6WDWLVWLFDO�$QDO\VLV�RI�7LPH-6HULHV� 
'DWD�(67$76)�VRIWZDUH���+(&-663� 
DOVR�SODQV�WR�LQFOXGH�FDSDELOLWLHV� 
IRXQG�LQ�WKH�5HJLRQDO�)UHTXHQF\� 
&RPSXWDWLRQ�(5(*)54)�DQG� 
0XOWLSOH�/LQHDU�5HJUHVVLRQ� 
3URJUDP�(0/53)�VRIWZDUH� 
SDFNDJHV�LQ�D�IXWXUH�YHUVLRQ���7KH� 
VRIWZDUH�FDQ�SHUIRUP�IORRG�IORZ� 
IUHTXHQF\�DQDO\VLV�EDVHG�RQ� 
JXLGHOLQHV�LQ�%XOOHWLQ���%�� 

FRQWLQXHG�RQ�SDJH�������� 
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&(,:5-+(&�(QJLQHHULQJ�6RIWZDUH�7HFKQLFDO�6XSSRUW�WR�86$&(�(cRQWLQXHG)
%\�'LDQH�&XPLQJ 

FRQWLQXHG�IURP�SDJH��� 

�*XLGHOLQHV�IRU�'HWHUPLQLQJ�)ORRG� 
)ORZ�)UHTXHQF\��(����)���$OVR�� 
+(&-663�FRQWDLQV�WRROV�IRU� 
GHYHORSLQJ�D�JHQHUDOL]HG�IUHTXHQF\� 
DQDO\VLV�XVLQJ�RWKHU�K\GURORJLF�GDWD� 
W\SHV��D�YROXPH�IUHTXHQF\�DQDO\VLV� 
RQ�KLJK�DQG�ORZ�IORZV��D�GXUDWLRQ� 
DQDO\VLV��D�FRLQFLGHQW�IUHTXHQF\� 
DQDO\VLV��DQG�D�FXUYH�FRPELQDWLRQ� 
DQDO\VLV���)ORZǦIUHTXHQF\�LV�DQ� 
LQWHJUDO�SDUW�RI�86$&(�ULVN� 
DQDO\VLV�DQG�SURSHU�GHYHORSPHQW�RI� 
IORZǦIUHTXHQF\�FXUYHV�LV�DQ� 
LQVWUXPHQWDO�SLHFH�RI�WKH�ULVN� 
DQDO\VLV�SURFHGXUH���9HUVLRQ�����RI� 
+(&-663�ZLOO�EH�UHOHDVHG�LQ�)<� 
�����DQG�ZLOO�LQFOXGH�D�QHZ� 
%DODQFHG�+\GURJUDSK�DQDO\VLV� 
DORQJ�ZLWK�WKH�([SHFWHG�0RPHQWV� 
$OJRULWKP�IRU�FRPSXWLQJ�IORZ� 
IUHTXHQF\�DQDO\VHV� 

���5HVHUYRLU�6\VWHPV�(+(&-
5HV6LP��+(&-5HV)ORRG2SW��+(&-
350��+(&-���+(&-�4)���7KH�+(& 
-5HV6LP�(5HVHUYRLU�6\VWHP� 
6LPXODWLRQ)�VRIWZDUH�FDQ�VLPXODWH� 
WKH�RSHUDWLRQ�RI�FRPSOH[�UHVHUYRLUV� 
DQG�UHVHUYRLU�V\VWHPV�IRU�ERWK� 
SODQQLQJ�VWXGLHV�DQG�UHDOǦWLPH�ZDWHU� 
PDQDJHPHQW�QHHGV���/LNH�WKH�RWKHU� 
HQJLQHHULQJ�PRGHOLQJ�VRIWZDUH�LQ� 
WKH�FXUUHQW�JHQHUDWLRQ�RI�&(,:5-
+(&�SURGXFWV��+(&-5HV6LP� 
SURYLGHV�D�JUDSKLFDO�XVHU�LQWHUIDFH� 
IRU�PRGHO�EXLOGLQJ��ILOH� 
PDQDJHPHQW��SURJUDP�H[HFXWLRQ�� 
DQG�RXWSXW�GLVSOD\V���9HUVLRQ�����LV� 
WKH�FXUUHQW�UHOHDVH�RI�+(&-5HV6LP� 
DQG�LV�DYDLODEOH�IURP�WKH�&(,:5-
+(&�ZHEVLWH���7KH�WZR�RWKHU� 
DYDLODEOH�UHVHUYRLUǦPRGHOLQJ� 
SURJUDPV�DUH�RSWLPL]DWLRQ�WRROV�� 
7KH�3UHVFULSWLYH�5HVHUYRLU�0RGHO�
(+(&Ǧ5HV350)�VRIWZDUH�RSWLPL]HV� 
UHVHUYRLU�UHOHDVH�GHFLVLRQV�WR� 
PD[LPL]H�PXOWLSOH�V\VWHP� 
REMHFWLYHV��DQG�LV�XVHIXO�LQ� 
GHYHORSLQJ�RSHUDWLRQ�UXOHV�WR�PHHW� 
UHVHUYRLU�V\VWHP�JRDOV���+(&Ǧ 
5HV)ORRG2SW�(5HVHUYRLU�)ORRG� 

&RQWURO�2SWLPL]DWLRQ)�RSWLPL]HV� 
VLQJOHǦREMHFWLYH�IORRG�HYHQW� 
RSHUDWLRQV���%RWK�+(&Ǧ5HV350� 
DQG�+(&Ǧ5HV)ORRG2SW�FRPELQH� 
WKH�SK\VLFDO�V\VWHP�PRGHO�IURP� 
+(&Ǧ5HV6LP�ZLWK�D�OLQHDU� 
SURJUDPPLQJ�RU�PL[HGǦLQWHJHU� 
SURJUDPPLQJ�RSWLPL]DWLRQ�VROYHU�� 
+(&Ǧ��(6LPXODWLRQ�RI�)ORRG� 
&RQWURO�DQG�&RQVHUYDWLRQ�6\VWHPV)� 
LV�&(,:5-+(&'V�OHJDF\�UHVHUYRLU� 
VLPXODWLRQ�PRGHO�DQG�FDQ� 
GHWHUPLQH�UHVHUYRLU�UHOHDVHV�IRU� 
IORRG�UHGXFWLRQ��ZDWHU�VXSSO\��DQG� 
HOHFWULF�HQHUJ\�GHPDQGV���+(&Ǧ�� 
FDQ�VLPXODWH�WKH�RSHUDWLRQ�RI� 
PXOWLSOHǦSXUSRVH�UHVHUYRLU�V\VWHPV� 
XVLQJ�WLPH�LQWHUYDOV�IURP�PLQXWHV� 
WR�PRQWKV���$�FRPSDQLRQ�SURJUDP�� 
+(&��4�(+(&-���:DWHU�4XDOLW\� 
$QDO\VLV)��SURYLGHV�ZDWHU�TXDOLW\� 
DQDO\VLV�IRU�UHVHUYRLU�DQG�ULYHU� 
V\VWHPV� 

���'DWD�6WRUDJH�(+(&-'66��+(&-
'669XH)���+(&Ǧ'66�('DWD� 

 6WRUDJH�6\VWHP) SURYLGHV�IRU�WKH� 
PDQDJHPHQW�RI�WLPH�VHULHV�GDWD� 
XVHG�LQ�VWXGLHV�DQG�ZDWHU� 
PDQDJHPHQW�DFWLYLWLHV���'DWD�PD\� 
EH�HQWHUHG��HGLWHG��WDEXODWHG�� 
JUDSKHG��DQG�H[FKDQJHG�EHWZHHQ�D� 
YDULHW\�RI�K\GURORJLF�HQJLQHHULQJ� 
DQG�SODQQLQJ�DQDO\VLVǦPRGHOLQJ� 
SURJUDPV���,Q�SDUWLFXODU�+(&Ǧ'66� 
SOD\V�D�UROH�LQ�HQVXULQJ�GDWD�LV� 
PDQDJHG�LQ�D�ZD\�WKDW�LV�HIILFLHQW� 
IRU�K\GURORJLF��SODQQLQJ��DQG�UHDO� 

WLPH�RSHUDWLRQV���)RU�H[DPSOH��+(& 
-'66�LV�DQ�LQWHJUDO�SDUW�RI�WKH�+(&Ǧ
:$7�(:DWHUVKHG�$QDO\VLV�7RRO)�
DQG�&:06�(&RUSV�:DWHU�
0DQDJHPHQW�6\VWHP)�SLHFHV�RI�
VRIWZDUH���7KH�SULPDU\�XVHU�
LQWHUIDFH�IRU�+(&Ǧ'66�LV�+(&Ǧ
'669XH��D�-DYDǦEDVHG�JUDSKLFDO�
LQWHUIDFH�WKDW�LV�VXSSRUWHG�ERWK�RQ�
81,;�DQG�:LQGRZV�FRPSXWHUV���
7KH�VRIWZDUH�SORWV�DQG�WDEXODWHV�
GDWD�LQ�DQ�+(&Ǧ'66�GDWDEDVH�ILOH�

XVLQJ�VLPSOH�PRXVH�VHOHFWLRQV��� 
2YHU�VL[W\�PDWKHPDWLFDO� 
PDQLSXODWLRQ�IXQFWLRQV�DUH�DYDLODEOH� 
IRU�RSHUDWLRQV�RQ�GDWD�VHWV�ZLWKLQ�D� 
+(&Ǧ'66�ILOH��DV�ZHOO�DV�GDWD�HQWU\� 
IXQFWLRQV��DQG�VHYHUDO�XWLOLW\�DQG� 
GDWDEDVH�PDLQWHQDQFH�IXQFWLRQV��� 
'DWD�FDQ�EH�GLVSOD\HG�IURP�D� 
VHOHFWLRQ�RI�GDWD�VHW�QDPHV�RU�IURP� 
VSDWLDOO\�UHIHUHQFHG�ORFDWLRQV�ZLWK�D� 
PDS�EDFNJURXQG���&RPPRQ�GDWD� 
VWRUHG�LQ�+(&Ǧ'66�LQFOXGH�WLPH� 
VHULHV�GDWD��VXFK�DV�KRXUO\�RU�GDLO\� 
IORZ��VWDJHV��SUHFLSLWDWLRQ�� 
HOHYDWLRQ��DQG�VWRUDJH�GDWD��FXUYH� 
GDWD��VXFK�DV�UDWLQJ�WDEOHV�DQG� 
IUHTXHQF\�FXUYHV��JULGGHG�GDWD��
VXFK� DV�1H[5DG�GDWD��DQG�D�YDULHW\�
RI� RWKHU�GDWD�W\SHV� 

���)ORRG�5LVN�DQG�&RQVHTXHQFH� 
$QDO\VLV�(+(&-)'$��+(&-),$)���
The Flood Impact Analysis (HEC-
FIA) software was developed for the  
CWMS modernization project in the  
early 2000s.  The current version of  
HEC-FIA is an improved GIS-
enabled version, which is also used  
to support consequence estimates  
for USACE Dam and Levee Safety  
Risk Assessments.  These  
improvements were made to assist  
the USACE Modeling Mapping and  
Consequences (MMC) in evaluating  
the risk associated with various  
failure scenarios for dams and  
levees.  Some of the improvements  
were associated with modifying the  
capability to model warning  
issuance, adding the capability of  
using arrival time grids, duration  
grids, and depth x velocity grids.   
Improvements include the ability to  
use higher resolution data, such as  
parcel level inventories, to represent  
the structures within the floodplain.   
The Flood Damage Reduction  
Analysis (HEC-FDA) software  
provides the capability to perform  
an integrated hydrologic  
engineering and economic analysis  
during the formulation and  
evaluation of flood risk  
management plans.  HEC-FDA is  
USACE's number one tool for the  
formulation and evaluation of flood  
risk management measures.  The  
software is designed to assist study  
team members in using risk analysis  
procedures for formulating and  

FRQWLQXHG�RQ�SDJH������ 
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&(,:5-+(&�(QJLQHHULQJ�6RIWZDUH�7HFKQLFDO�6XSSRUW�WR�86$&(�(cRQWLQXHG)
%\�'LDQH�&XPLQJ 

FRQWLQXHG�IURP�SDJH��� 

HYDOXDWLQJ�IORRG�ULVN�PDQDJHPHQW� 
PHDVXUHV�DQG�DQDO\]LQJ�WKH� 
HFRQRPLFV�RI�IORRG�ULVN� 
PDQDJHPHQW�SURMHFWV� 

���(QYLURQPHQWDO�$QDO\VLV�(+(&-
537��+(&-()0��+(&-*HR()0�� 
+(&-()06LP)���7KH�5HJLPH� 
3UHVFULSWLRQ�7RRO (+(&Ǧ537)��WKH 
Ecosystem Functions Model (HEC-
EFM), with its accessories for 
statistical (HEC-EFM Plotter) and 
spatial analyses (HEC-GeoEFM),�
and new software known as HEC- 
EFMSim, comprise a suite of tools  
designed for use in ecosystem  
restoration projects, water 
allocation  studies, and efforts to 
improve the  ecological 
sustainability of land and  water 
management practices.  The  
purpose of HEC-RPT is to help  
interest groups reach consensus  

DERXW�KRZ�ULYHUV�VKRXOG�EH� 
PDQDJHG���7KH�VRIWZDUH�GRHV�WKLV� 
E\�SORWWLQJ�DQG�FRPSDULQJ�GHVLUHG� 
ULYHU�IORZV�IURP�D�UDQJH�RI� 
SHUVSHFWLYHV�(H�J���IORRG�ULVN� 
PDQDJHPHQW��ZDWHU�VXSSO\�� 
K\GURSRZHU��QDYLJDWLRQ��DQG� 
HFRV\VWHP�PDLQWHQDQFH)���7KHVH� 
IORZV�DUH�GHILQHG�E\�WKH�LQWHUHVW� 
JURXSV�DQG�SUHVHQWHG�LQ�D�FRPPRQ� 
IRUPDW��ZKLFK�SURYLGHV�D�IRXQGDWLRQ� 
IRU�UHVROYLQJ�DUHDV�RI�FRQIOLFW��� 
)ORZV�FUHDWHG�LQ�+(&Ǧ537�DUH� 
H[SRUWHG�IRU�DQDO\VLV�LQ�RWKHU� 
SURJUDPV��LQFOXGLQJ�UHVHUYRLU� 
VLPXODWLRQV��ULYHU�K\GUDXOLFV��DQG� 
HFRV\VWHP�IXQFWLRQV���+(&Ǧ()0�LV� 
D�SODQQLQJ�WRRO�WKDW�DQDO\]HV� 
HFRV\VWHP�UHVSRQVH�WR�FKDQJHV�LQ� 
ULYHU�IORZ�DQG�VWDJH���8VLQJ�D� 
FRPELQDWLRQ�RI�VWDWLVWLFDO�DQG� 
VSDWLDO�IHDWXUHV��+(&-()0�HQDEOHV� 
SURMHFW�WHDPV�WR�GHILQH�H[LVWLQJ� 
HFRORJLF�FRQGLWLRQV��KLJKOLJKW� 
SURPLVLQJ�UHVWRUDWLRQ�VLWHV��DQG�UDWH� 
DOWHUQDWLYHV�DFFRUGLQJ�WR�WKHLU� 
UHODWLYH�FKDQJHV�LQ�HFRV\VWHP� 
DVSHFWV���+(&Ǧ()0�3ORWWHU�DOORZV� 

XVHUV�WR�GLVSOD\�DQG�DVVHVV�WKH� 
VWDWLVWLFDO�DQDO\VHV�SHUIRUPHG�LQ� 
+(&-()0�DSSOLFDWLRQV���+(&Ǧ 
*HR()0�LV�DQ�H[WHQVLRQ�((65,� 
$UF0DS�9HUVLRQ����)�WKDW�SURYLGHV� 
WKUHH�SULPDU\�FDSDELOLWLHV�IRU�XVHUV� 
SODQQLQJ�HFRV\VWHP�UHVWRUDWLRQ� 
SURMHFWV�RU�ZDWHU�PDQDJHPHQW� 
VFHQDULRV���)�PDQDJHPHQW�RI�VSDWLDO� 
GDWD�VHWV���)�FRPSXWDWLRQ�DQG� 
FRPSDULVRQV�RI�KDELWDW�DUHDV��DQG�� 

�)�DVVHVVPHQW�RI�KDELWDW� 
FRQQHFWLYLW\���+(&Ǧ()06LP� 
SHUIRUPV�FRQWLQXRXV�VLPXODWLRQV� 
(VSDWLDOO\�DQG�WHPSRUDOO\)�RI� 
HFRV\VWHPV���$SSOLFDWLRQV�RI�+(&Ǧ 
()06LP�FDQ�EH�DV�VLPSOH�DV�RQH� 
FRPPXQLW\�IRU�RQH�ORFDWLRQ�DQG�DV� 
FRPSOH[�DV�WKH�XVHU�ZRXOG�OLNH�WR� 
VLPXODWH���7KH�VRIWZDUH�LV�EHLQJ� 
GHVLJQHG�WR�VLPXODWH�HFRV\VWHPV�IRU� 
ODUJH�VSDWLDO�DUHDV�DQG�ORQJ�WLPH� 

�� 




