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Letter from the Administrator

NOAA Research and Development Vision Areas 2020-2026

This NOAA Research and Development Vision Areas: 2020-2026 will set the priority foci for R&D 
at NOAA over the next seven years. Implementation of  the Vision will be captured in NOAA’s line 
RIÀFH·V�DQQXDO�RSHUDWLQJ�SODQV��DQG�ZLOO�EH�DGMXVWHG�EDVHG�RQ�EXGJHW�UHDOLWLHV��HPHUJLQJ�WHFKQRORJLHV��DQG�
FKDQJLQJ�VRFLHWDO�QHHGV�

The Vision describes R&D priorities within three vision areas:

1. Reducing societal impacts from hazardous weather and other environmental phenomena -
12$$�VDYHV�OLYHV�DQG�UHGXFHV�HFRQRPLF�GDPDJHV�E\�IRUHFDVWLQJ�DQG�FRPPXQLFDWLQJ�ZHDWKHU��GURXJKW�
ÁRRG��FOLPDWH��VSDFH�HYHQWV��DQG�RWKHU�HQYLURQPHQWDO�SKHQRPHQD�

2. Sustainable use and stewardship of  ocean and coastal resources - NOAA’s R&D efforts
HQKDQFH�WKH�$PHULFDQ�HFRQRP\�WKURXJK�ZRUN�VXSSRUWLQJ�WKH�H[SORUDWLRQ�DQG�VDIH�QDYLJDWLRQ�RI �8�6�
ZDWHUV��12$$�VFLHQFH�HQVXUHV�WKH�SURGXFWLYLW\�DQG�VXVWDLQDELOLW\�RI �DTXDFXOWXUH�DQG�ÀVKHULHV��LQIRUPV
WKH�FRQVHUYDWLRQ�RI �FULWLFDO�PDULQH�DUHDV��DQG�HQDEOHV�WRXULVP�DQG�UHFUHDWLRQ�RSSRUWXQLWLHV�

3. A robust and effective research, development, and transition enterprise - NOAA R&D require
PRGHOV��REVHUYDWLRQV��DQG�DSSOLFDWLRQV�IURP�HPHUJLQJ�ÀHOGV��VXFK�DV�DUWLÀFLDO�LQWHOOLJHQFH��IRU�HIIHFWLYH
DQG�HIÀFLHQW�XVH�RI �HFRQRPLF��VRFLDO�VFLHQFH��SK\VLFDO��DQG�HFRORJLFDO�GDWD�

3HRSOH�DQG�SDUWQHUVKLSV�PDNH�12$$�5	'�SRVVLEOH��0RUH�WKDQ�������12$$�VFLHQWLVWV�DQG�HQJLQHHUV�
SURGXFH�FUHGLEOH�DQG�UHOLDEOH�ZRUOG�FODVV�UHVXOWV��$GGLWLRQDOO\��12$$�OHYHUDJHV�WKH�H[SHUWLVH�DQG�
FDSDELOLWLHV�RI �SDUWQHUV��LQFOXGLQJ�WKH�SULYDWH�VHFWRU��DFDGHPLD��RWKHU�DJHQFLHV��DQG�LQWHUQDWLRQDO�JURXSV��
to accelerate R&D achievements.

:LWK�FRQWLQXHG�SDUWQHUVKLSV�DQG�GHGLFDWHG�ZRUN�RQ�WKH�5	'�SULRULWLHV�RXWOLQHG�LQ�WKLV�GRFXPHQW��
12$$�LV�SRLVHG�WR�DGYDQFH�LWV�PLVVLRQ�RI �VFLHQFH��VHUYLFH��DQG�VWHZDUGVKLS��

1HLO�$��-DFREV��3K�'�
$VVLVWDQW�6HFUHWDU\�RI �&RPPHUFH�IRU�(QYLURQPHQWDO�2EVHUYDWLRQ�DQG�3UHGLFWLRQ
3HUIRUPLQJ�WKH�GXWLHV�RI �8QGHU�6HFUHWDU\�RI �&RPPHUFH�IRU�2FHDQV�DQG�$WPRVSKHUH

Research and development (R&D) are the foundation of  the 
National Oceanic and Atmospheric Administration’s (NOAA) 
ZRUN�DV�WKH�QDWLRQ·V�SUHPLHU�RFHDQ�DQG�DWPRVSKHULF�VFLHQFH�
DJHQF\��12$$·V�5	'�UHDFK�IURP�WKH�GHSWKV�RI �WKH�VHD�WR�
VDWHOOLWHV�LQ�VSDFH��12$$�WUDQVLWLRQV�LWV�5	'�LQWR�NQRZOHGJH�IRU�
SROLF\�GHYHORSPHQW�DQG�LQIRUPHG�GHFLVLRQ�PDNLQJ��WHFKQRORJ\�
IRU�FRPPHUFLDOL]DWLRQ��RSHUDWLRQDO�IRUHFDVWV��DQG�RWKHU�DSSOLHG�
VFLHQWLÀF�SURGXFWV�WR�PHHW�WKH�QDWLRQ·V�QHHGV��)URP�VHYHUH�
ZHDWKHU�ZDUQLQJV�WR�FRDVWDO�UHVLOLHQFH��ÀVKHULHV�PDQDJHPHQW�WR�
HQYLURQPHQWDO�REVHUYLQJ�V\VWHPV��12$$�VFLHQFH�HQKDQFHV�WKH�
ZHOO�EHLQJ�RI �DOO�$PHULFDQ�SHRSOH��
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The vision of  the National Oceanic and 
Atmospheric Administration (NOAA) 
FDSWXUHV�WKH�VRFLHWDO�EHQHÀWV�RI �UHVHDUFK�DQG�
development (R&D) as a future with healthy 
HFRV\VWHPV��FRPPXQLWLHV��DQG�HFRQRPLHV�
WKDW�DUH�UHVLOLHQW�LQ�WKH�IDFH�RI �FKDQJH1. As 
expressed in NOAA’s 20 Year Research 
9LVLRQ��������������GLVFRYHULHV�LQ�VFLHQFH�
DQG�WHFKQRORJ\�DQG�LQWHJUDWLRQ�RI �UHVHDUFK�
DFURVV�RXU�HQYLURQPHQW��HFRQRP\��DQG�KXPDQ�
KHDOWK�DUH�NH\�WR�PHHW�XUJHQW�GHPDQGV�IURP�D�
JURZLQJ�JOREDO�SRSXODWLRQ2.

12$$·V�PLVVLRQ�HPERGLHV�VFLHQFH��VHUYLFH��DQG�VWHZDUGVKLS��DQG�12$$·V�UHVHDUFK�DQG�GHYHORSPHQW�
HQWHUSULVH�LV�HVVHQWLDO�WR�IXOÀOOLQJ�12$$·V�PLVVLRQ�DQG�OHJLVODWLYHO\�PDQGDWHG�UHVSRQVLELOLWLHV��

5HVHDUFK�DQG�GHYHORSPHQW�DW�12$$�DUH�LQYHVWPHQWV�LQ�WKH�VFLHQWLÀF�NQRZOHGJH�DQG�WHFKQRORJ\�
WKDW�HQDEOHV�WKH�8QLWHG�6WDWHV�WR�SURWHFW�OLYHV�DQG�SURSHUW\��VXVWDLQ�D�VWURQJ�HFRQRP\��DQG�DGGUHVV�
HQYLURQPHQWDO�FKDOOHQJHV��12$$·V�5	'�SULRULWLHV�DUH�DFFRPSOLVKHG�ZLWK�D�ZLGH�EUHDGWK�RI �SDUWQHUV�
DQG�FROODERUDWRUV��LQFOXGLQJ�LQWHUDJHQF\��LQWHUQDWLRQDO��DFDGHPLF��QRQ�JRYHUQPHQWDO��DQG�SULYDWH�
RUJDQL]DWLRQV��0DQ\�RI �WKHVH�SDUWQHUV�SURYLGH�IHHGEDFN��2�5��WKDW�LPSURYHV�12$$·V�5	'�DQG�WKH�
UHVXOWLQJ�SURGXFWV�DQG�GHFLVLRQ�VXSSRUW�VHUYLFHV�

7R�PHHW�LWV�SDUWQHU�DQG�VWDNHKROGHU�QHHGV��12$$�WUDQVLWLRQV�LWV�5	'�LQWR�RSHUDWLRQV��DSSOLFDWLRQV��
and commercialization. This transition of  NOAA R&D provides reliable information to its 
VWDNHKROGHUV�WR�UHGXFH�VRFLHWDO�LPSDFWV�IURP�KD]DUGRXV�ZHDWKHU�DQG�RWKHU�HQYLURQPHQWDO�
SKHQRPHQD��IRVWHU�WKH�VXVWDLQDEOH�XVH�DQG�VWHZDUGVKLS�RI �RFHDQ�DQG�FRDVWDO�UHVRXUFHV��%OXH�
(FRQRP\���DQG�RYHUDOO�SURYLGH�D�JUHDWHU�XQGHUVWDQGLQJ�RI �(DUWK�V\VWHPV�LQ�D�UREXVW��HIIHFWLYH�5	'�
enterprise.

NOAA Research and Development Vision Areas 2020-2026

Vision and Mission

NOAA’s mission is to understand and 
predict changes in climate, weather, 
oceans, and coasts; to share that 
knowledge and information with others; 
and to conserve and manage coastal and 
marine ecosystems and resources. 

Divers head out of Whaler’s Cove at Point Lobos Ecological Reserve to conduct subtidal surveys for the Reef 
Environmental Education Foundation. Photo credit: Chad King, NOAA MBNMS.
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3XUSRVH�DQG�6FRSH
This seven year NOAA Research and 
Development Vision Areas (Vision) characterizes 
WKH�SULRULWLHV�DQG�JXLGDQFH�IRU�12$$·V�
R&D activities from 2020-2026. The Vision 
provides direction on NOAA’s R&D and 
HQDEOHV�SURDFWLYH�DFWLRQV�WR�DOLJQ�12$$·V�
UHVRXUFHV��EXGJHW��DQG�IXQFWLRQDO�DFWLYLWLHV�WR�
DFKLHYH�VWDWHG�JRDOV��5HVHDUFK�DQG�GHYHORSPHQW�
DUH�FRUQHUVWRQHV�RI�12$$·V�ZLGH�UDQJLQJ�
VFLHQWLÀF�DVVHVVPHQWV��IRUHFDVWLQJ�FDSDELOLWLHV��
advancement of environmental sensors and 
WHFKQRORJLHV��DQG�HQJDJHPHQW�ZLWK�VWDNHKROGHUV�
DQG�LQWHUQDWLRQDO�RUJDQL]DWLRQV��

7KH�9LVLRQ�LV�RUJDQL]HG�LQWR�WKUHH�YLVLRQ�DUHDV�

1. Reducing societal impacts from hazardous weather and other environmental phenomena

2. Sustainable use and stewardship of ocean and coastal resources

3. A robust and effective research, development, and transition enterprise

:KLOH�WKH�GRFXPHQW�LV�GLYLGHG�LQWR�WKH�WKUHH�YLVLRQ�DUHDV��WKHUH�LV�LQWULQVLF�RYHUODS��(DFK�YLVLRQ�
DUHD�LV�EURNHQ�GRZQ�LQWR�NH\�TXHVWLRQV��,Q�WKH�ERG\�RI �WKH�9LVLRQ��HDFK�NH\�TXHVWLRQ�KDV�VSHFLÀF�
REMHFWLYHV�DQG�FRUUHVSRQGLQJ�12$$�UHVHDUFK�KLJKOLJKWV��7KH�RUGHU�RI �WKH�REMHFWLYHV�VKRXOG�QRW�
EH�LQWHUSUHWHG�DV�DQ�RUGHU�RI �LPSRUWDQFH�RU�SULRULW\��:KLOH�QRW�FRYHULQJ�DOO�RI �12$$·V�UHVHDUFK�
DFWLYLWLHV��WKHVH�NH\�TXHVWLRQV�DQG�REMHFWLYHV�LGHQWLI\�12$$·V�EURDG�DUHDV�RI �UHVHDUFK�DQG�UHÁHFW�
NOAA’s current research needs and requirements. 

7KLV�9LVLRQ�LV�EXLOW�RQ�WKH�VWUDWHJLF�IRXQGDWLRQ�DQG�SROLF\�JXLGDQFH�SURYLGHG�E\�WKH�'HSDUWPHQW�RI �
&RPPHUFH��NH\�)HGHUDO�VWDWXWHV��DQG�YDULRXV�SODQQLQJ�GRFXPHQWV�SURGXFHG�E\�12$$��7KH�9LVLRQ�
LV�SUHVHQWHG�DV�D�IUDPHZRUN�ZLWK�ZKLFK�12$$��SDUWQHUV��DQG�WKH�SXEOLF�FDQ�LGHQWLI\�SULRULWLHV�DQG�
HYDOXDWH�SURJUHVV�WRZDUG�DQWLFLSDWHG�VRFLHWDO�RXWFRPHV��,Q�GHYHORSLQJ�WKLV�9LVLRQ��12$$�REWDLQHG�
LQSXW�IURP�ERWK�LQWHUQDO�DQG�H[WHUQDO�VRXUFHV��7KLV�LQSXW�FDSWXUHG�12$$·V�5	'�QHHGV��SULRULWLHV��
DQG�JDSV�LQ�VFLHQWLÀF�NQRZOHGJH��WHFKQRORJ\��DQG�DSSOLFDWLRQV��5	'�DW�12$$�DUH�RXWFRPH�
RULHQWHG��FRQVHTXHQWO\��12$$�VHHNV�WR�WUDQVLWLRQ�5	'�WR�NQRZOHGJH��WRROV��DQG�XVHIXO�DSSOLFDWLRQV�
WKDW�EHQHÀW�WKH�FRPPXQLWLHV�12$$�VHUYHV��

,Q�DGGLWLRQ��PDQ\�12$$�5	'�FRPSRQHQWV�DUH�LQWHUGLVFLSOLQDU\��UHTXLULQJ�FRPPXQLFDWLRQ�DQG�
SDUWQHUVKLSV�DFURVV�12$$�RIÀFHV��2IWHQ�WKHVH�FROODERUDWLRQV�H[WHQG�EH\RQG�12$$�WR�LQFOXGH�
SDUWQHUVKLSV�ZLWK�RWKHU�)HGHUDO�DQG�6WDWH�DJHQFLHV��7ULEHV��DFDGHPLF�LQVWLWXWLRQV��QRQ�JRYHUQPHQWDO�
RUJDQL]DWLRQV��DQG�WKH�SULYDWH�VHFWRU��:LWK�WKLV�9LVLRQ��WKH�DJHQF\�LGHQWLÀHV�RSSRUWXQLWLHV�DQG�
SRWHQWLDO�FKDOOHQJHV�DORQJ�WKH�SDWK�WRZDUG�DFKLHYLQJ�ORQJ�WHUP�JRDOV�DQG�LV�WKXV�EHWWHU�SUHSDUHG�WR�
UHVSRQG�WR�FKDQJLQJ�FRQGLWLRQV��7KLV�LV�D�G\QDPLF�DQG�OLYLQJ�GRFXPHQW�WKDW�ZLOO�EH�XSGDWHG�LQ�OLJKW�
RI �WKH�1DWLRQ·V�SULRULWLHV��EXGJHWDU\�RXWORRN��HPHUJLQJ�FDSDELOLWLHV��DQG�QHZ�VFLHQWLÀF�FKDOOHQJHV��

People digging for razor clams on the Washington 
coast. NOAA produces harmful algal bloom forecasts 
that allow coastal managers to make decisions 
about razor clam harvests. Photo credit: Dan Ayres, 
Washington Fish and Wildlife. 
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3XUSRVH�DQG�6FRSH

12$$�DELGHV�E\�WKH�)HGHUDO�GH¿QLWLRQV�RI�5	'�
set by the National Science Foundation:

Research – Systematic study directed toward a fuller 
VFLHQWL¿F�NQRZOHGJH�RU�XQGHUVWDQGLQJ�RI�WKH�VXEMHFW�
studied.

Development – Systematic use of the knowledge or 
understanding gained from research, directed toward 
the production of useful materials, devices, and 
systems or methods, including design, development, 
and improvement of prototypes and new processes.

12$$�5	'�VWULNH�D�EDODQFH�DPRQJ�PLVVLRQ�
UHOHYDQFH��WLPH�WR�PDWXULW\��FRVW�RI �UHVHDUFK�
SURMHFWV��DQG�ULVN��$GGLWLRQDOO\��12$$�IXQGV�ERWK�
extramural and intramural research.

12$$·V�RSHUDWLRQDO�VFLHQFH�DFWLYLWLHV��URXWLQH�
SURGXFW�WHVWLQJ��TXDOLW\�FRQWURO��URXWLQH�PDSSLQJ�
DQG�VXUYH\V��FROOHFWLRQ�RI �JHQHUDO�SXUSRVH�
VWDWLVWLFV��DQG�WKH�WUDLQLQJ�RI �VFLHQWLÀF�SHUVRQQHO�
are not considered R&D; however they serve as 
VLJQLÀFDQW�GULYHUV�IRU�5	'�DFWLYLW\�

12$$�ZLOO�XVH�WKLV�GRFXPHQW�IRU�SODQQLQJ�DQG�SULRULWL]LQJ�SURMHFWV�DQG�JXLGLQJ�12$$·V�LQYHVWPHQWV�IRU�12$$�
IXQGHG�5	'�DUHDV��$V�VXFK��WKH�9LVLRQ�H[WHQGV�DFURVV�WKH�VHYHQ�\HDU�EXGJHW�KRUL]RQ��LQFRUSRUDWLQJ�REMHFWLYHV�
IRU�WKH�FXUUHQW�\HDU��SHQGLQJ�\HDU��EXGJHWLQJ�\HDU��DQG�WKH�IROORZLQJ�IRXU�\HDU�SODQQLQJ�SHULRG��12$$·V�VXFFHVV�
LQ�DFFRPSOLVKLQJ�5	'�LV�D�IXQFWLRQ�RI �DSSURSULDWLRQV�IURP�&RQJUHVV��)LJXUH�����,PSOHPHQWDWLRQ�RI �WKH�9LVLRQ�
LV�FDSWXUHG�LQ�12$$�FRPSRQHQWV·�DQQXDO�JXLGDQFH�DQG�RSHUDWLQJ�SODQV��EDVHG�RQ�EXGJHW�UHDOLWLHV�DQG�HPHUJLQJ�
QHHGV��DV�ZHOO�DV�WKH�12$$�5HVHDUFK�DQG�'HYHORSPHQW�'DWDEDVH�DQG�DQQXDO�12$$�6FLHQFH�5HSRUW��

Figure 1. NOAA R&D include intramural and extramural 
DFWLYLWLHV��,QWUDPXUDO�DFWLYLWLHV�DUH�LQWHUQDO�5	'�H௺RUWV��VXFK�DV�
those performed by NOAA laboratories and science centers. 
Extramural activities include NOAA R&D partnerships and 
collaborations with non-NOAA entities, such as through grants, 
contracts, or cooperative agreements. 
Note: This graph excludes facilities and equipment from R&D 
budget calculations.

Satellite photo of North America. Image credit: D. 
Norton, NOAA GLERL.

�



NOAA Research and Development Vision Areas 2020-2026

,Q�GLUHFWLQJ��IRUPXODWLQJ��DQG�HYDOXDWLQJ�5	'��12$$�IROORZV�HLJKW�SULQFLSOHV�RXWOLQHG�LQ�12$$�
Administrative Order (NAO) 216-115A3:

1. Mission Alignment: 12$$�5	'�VHUYHV�12$$·V�PLVVLRQ�´WR�XQGHUVWDQG�DQG�SUHGLFW�FKDQJHV
LQ�FOLPDWH��ZHDWKHU��RFHDQV��DQG�FRDVWV��WR�VKDUH�WKDW�NQRZOHGJH�DQG�LQIRUPDWLRQ�ZLWK�RWKHUV��DQG�WR
FRQVHUYH�DQG�PDQDJH�FRDVWDO�DQG�PDULQH�HFRV\VWHPV�DQG�UHVRXUFHVµ�

2. Transitioning Research into Operations, Application, Commercialization, and other Uses
(R2X): NOAA maintains a mission-oriented enterprise that aims to identify and apply R&D outputs
WR�QHZ�DQG�LPSURYHG�SURGXFWV��VHUYLFHV��RU�PRUH�HIIHFWLYH�DQG�HIÀFLHQW�RSHUDWLRQV��DQG�LQFOXGHV
´RSHUDWLRQV�WR�UHVHDUFKµ�WR�SURYLGH�IHHGEDFN�RQ�ZKDW�UHVHDUFK�LV�QHHGHG�WR�LPSURYH�RSHUDWLRQV�DQG
applications. 12$$�$GPLQLVWUDWLYH�2UGHU��������%4�RXWOLQHV�UHTXLUHPHQWV�IRU�FRRUGLQDWLQJ�12$$�
ZLGH�WUDQVLWLRQ�DFWLYLWLHV��HVWDEOLVKLQJ�VSHFLÀF�WUDQVLWLRQ�SODQV�IRU�SURMHFWV�HYROYLQJ�EH\RQG�5HDGLQHVV
/HYHO����IXQGLQJ�RI�WHVWEHGV��DQG�FRPPLWWLQJ�UHVRXUFHV�WR�FDUU\�RXW�WUDQVLWLRQV�UHVSRQVLELOLWLHV�
7KH�12$$�5HVHDUFK�&RXQFLO�DQG�12$$�/LQH�2IÀFHV�LPSOHPHQW�WKH�JXLGDQFH�WR�LPSURYH�WKH
effectiveness of NOAA R&D transition activities.

3. Research Balance: NOAA must balance its portfolio of R&D activities to optimally achieve
12$$·V�VWUDWHJLF�REMHFWLYHV�ZKLOH�FRQWLQXDOO\�VWUHQJWKHQLQJ�WKH�TXDOLW\��UHOHYDQFH��DQG�SHUIRUPDQFH�RI
LWV�5	'�SURGXFWV��5	'�DFWLYLWLHV�DUH�LQYHVWPHQWV�LQ�WKH�IXWXUH��WKHUHIRUH��WUDGHRIIV�PXVW�EH�DVVHVVHG
DPRQJ�FRPSHWLQJ�LQYHVWPHQW�RSWLRQV�LQ�WHUPV�RI�IRFXV��EHQHÀWV��FRVWV��ULVNV��DQG�WLPH�KRUL]RQV�

4. Partnerships: 12$$�HQJDJHV�LQ�LQWHUDJHQF\��DFDGHPLF��SXEOLF�SULYDWH��DQG�RWKHU�SDUWQHUVKLSV�IRU
HQKDQFHG�LQQRYDWLRQ��VWDNHKROGHU�LQSXW��DQG�UHWXUQ�RQ�LQYHVWPHQW�IRU�WKH�$PHULFDQ�SXEOLF��12$$
IXQGV�H[WHUQDO�UHVHDUFK�DQG�OHYHUDJHV�WKH�H[SHUWLVH�DQG�FDSDELOLWLHV�RI�GRPHVWLF�DQG�LQWHUQDWLRQDO
SDUWQHUV�WR�GHYHORS�QHZ�WHFKQLTXHV�DQG�DFFHOHUDWH�WKH�SDFH�DW�ZKLFK�5	'�DUH�FRQGXFWHG��([DPSOHV�RI
12$$�SDUWQHUVKLSV�LQFOXGH�XQLYHUVLW\�&RRSHUDWLYH�,QVWLWXWHV��UHJLRQDO�DFWLYLWLHV��H�J���12$$�5HJLRQDO
,QWHJUDWHG�6FLHQFHV�DQG�$VVHVVPHQWV���LQWHUDJHQF\�DFWLYLWLHV��LQWHUQDWLRQDO�HQJDJHPHQWV��0HPRUDQGD
RI�$JUHHPHQW��0R$���WKH�1DWLRQDO�2FHDQRJUDSKLF�3DUWQHUVKLS�3URJUDP��1233���WKH�(GXFDWLRQDO
3DUWQHUVKLS�3URJUDP��(33���SXEOLF�SULYDWH�DFWLYLWLHV�VXFK�DV�&5$'$V��DQG�FLWL]HQ�VFLHQFH�SURMHFWV�

5. Facilities and Infrastructure: 6XFFHVVIXO�LPSOHPHQWDWLRQ�RI�WKH�9LVLRQ�UHTXLUHV�12$$�WR
PDLQWDLQ�DQG�LPSURYH�WKH�´KDUGµ�DVVHWV�WKDW�HQDEOH�5	'��7KHVH�´KDUGµ�DVVHWV�LQFOXGH�ODERUDWRULHV
DQG�VFLHQFH�FHQWHUV��VKLSV��DLUFUDIW��KLJK�SHUIRUPDQFH�FRPSXWLQJ�FDSDFLW\��VDWHOOLWHV��DQG�EXR\V��7KHVH
SODWIRUPV�PXVW�EH�PDLQWDLQHG��XSGDWHG��DQG�RSHUDWHG�WR�FRQWLQXH�WR�VXSSRUW�12$$·V�ZRUOG�FODVV
R&D.

*XLGLQJ�3ULQFLSOHV�IRU�5	'

Figure 2. NOAA R&D guiding principles.

�
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6. Workforce Excellence: 12$$�KLUHV�DQG�WUDLQV�D�GLYHUVH�DQG�LQFOXVLYH�VFLHQWLÀF�ZRUNIRUFH�WKURXJK
RXWUHDFK�HYHQWV��LQWHUQVKLSV��IHOORZVKLSV��DQG�SURIHVVLRQDO�GHYHORSPHQW�RSSRUWXQLWLHV��12$$·V�KLJKO\
VNLOOHG�HPSOR\HHV�GULYH�H[FHOOHQFH�LQ�5	'�WKDW�LV�UHÁHFWHG�LQ�DFKLHYHPHQW�DZDUGV�DQG�UHFRJQLWLRQ�LQ
VFLHQFH��HQJLQHHULQJ��OHDGHUVKLS��SURIHVVLRQDO�H[FHOOHQFH��DQG�PRUH��12$$·V�RXWUHDFK�DQG�HGXFDWLRQ
SURJUDPV�KHOS�WR�FUHDWH�D�VFLHQWLÀFDOO\�OLWHUDWH�SXEOLF�DQG�GLYHUVH�UHFUXLWPHQW�SRRO�WR�PDLQWDLQ�WKH�ÁRZ
RI�VFLHQWLVWV�LQWR�WKH�12$$�ZRUNIRUFH�

�� 6FLHQWLÀF�,QWHJULW\��12$$�VFLHQWLVWV�DFW�ZLWK�LQWHJULW\�WR�SURGXFH�FUHGLEOH�DQG�UHOLDEOH�5	'
UHVXOWV��7R�JXLGH�WKH�FXOWXUH�RI�VFLHQWLÀF�H[FHOOHQFH�DW�12$$��12$$·V�6FLHQWLÀF�,QWHJULW\�3ROLF\�
NAO 202-735D5��RXWOLQHV�WKH�UHVSRQVLELOLWLHV�IRU�VFLHQWLVWV��WKRVH�ZKR�XVH�VFLHQWLÀF�UHVXOWV�WR�VHW
SROLF\��DQG�PDQDJHUV�

�� $FFRXQWDELOLW\��12$$�ZLOO�UHJXODUO\�HYDOXDWH�LWV�5	'�DQG�DGMXVW�DFWLYLWLHV�DQG�SULRULWLHV
DV�QHHGHG��$FFRXQWDELOLW\�IRU�12$$·V�5	'�SRUWIROLR�UHVWV�ZLWK�WKH�12$$�&KLHI�6FLHQWLVW�LQ
FROODERUDWLRQ�ZLWK�/LQH�2IÀFH�$VVLVWDQW�$GPLQLVWUDWRUV��$$V���7KRVH�UHVSRQVLEOH�DQG�DFFRXQWDEOH
IRU�5	'�DFWLYLWLHV�ZLOO�EH�DVVLJQHG�DXWKRULW\�WR�PDQDJH�DQG�GLUHFW�WKH�HIIRUWV��12$$�XVHV�ÀYH�W\SHV
RI�HYDOXDWLRQV��OLVWHG�LQ�WKH�1$2��������$��ZKLFK�DUH�SHULRGLF��ODERUDWRU\�VFLHQFH�FHQWHU�SURJUDP�
DG�KRF��SURJUHVV�WR�SODQ��DQG�SRUWIROLR�5	'�HYDOXDWLRQV��6FLHQFH�PDQDJHUV�PD\�VHHN�DVVLVWDQFH�IURP
12$$·V�6FLHQFH�$GYLVRU\�%RDUG��6$%��WR�SDUWLFLSDWH�LQ�ODERUDWRU\��FRRSHUDWLYH�LQVWLWXWH��RU�SURJUDP
UHYLHZV��LQ�DFFRUGDQFH�ZLWK�WKH�6$%�FKDUWHU�DQG�FRQFHSW�RI�RSHUDWLRQV��7KH�RXWFRPH�RI�WKH�UHYLHZV
DUH�FRPPXQLFDWHG�WR�WKH�12$$�&KLHI�6FLHQWLVW��YLD�WKH�12$$�5HVHDUFK�&RXQFLO�

*XLGLQJ�3ULQFLSOHV�IRU�5	'

Drivers
,Q�������WKH�12$$�6FLHQFH�$GYLVRU\�%RDUG��6$%��FRQGXFWHG�D�UHYLHZ�RI �12$$�VFLHQFH�DQG�
UHFRPPHQGHG�VWUDWHJLF�SODQQLQJ�IRU�WKH�DJHQF\·V�UHVHDUFK�DFWLYLWLHV��6WUDWHJLF�SODQQLQJ�IDFLOLWDWHV�
LQWHUQDO�DQG�H[WHUQDO�FRPPXQLFDWLRQ�DERXW�UHVHDUFK�SULRULWLHV�DQG�REMHFWLYHV�DQG�VHUYHV�DV�D�WRRO�IRU�
PHHWLQJ�12$$·V�ORQJ�WHUP�JRDOV6��,Q�UHVSRQVH�WR�WKH�6$%·V�UHFRPPHQGDWLRQ��12$$�FUHDWHG�5	'�
3ODQV�IRU�����������������������DQG������������DQG�WKLV�FXUUHQW�GRFXPHQW�

7KH�12$$�5	'�9LVLRQ�$UHDV�IRU�����������EXLOGV�RQ�WKH�����������5	'�3ODQ��LQWHUQDO�DQG�
SXEOLF�LQSXW��OHJLVODWLYH�PDQGDWHV�DQG�DXWKRULWLHV��DGPLQLVWUDWLYH�JXLGDQFH��H�J���'HSDUWPHQW�RI �
&RPPHUFH�����������6WUDWHJLF�3ODQ���12$$�SODQQLQJ�GRFXPHQWV��H�J���SURJUDP�RIÀFH�VWUDWHJLF�
SODQV��12$$�$TXDFXOWXUH�6WUDWHJLF�3ODQ�)<������������DQG�12$$�6$%�UHFRPPHQGDWLRQV�WR�
DGGUHVV�HPHUJLQJ�SULRULWLHV�DQG�UHÀQH�SUHYLRXVO\�LGHQWLÀHG�5	'�REMHFWLYHV��7KH�9LVLRQ�DOVR�UHÁHFWV�
SXEOLF�DQG�LQWHUQDO�FRPPHQWV�VROLFLWHG�GXULQJ�D�SXEOLF�WRZQ�KDOO��12$$�6WUDWHJLF�&RXQFLO�PHHWLQJV��
DQG�)HGHUDO�5HJLVWHU�SXEOLF�FRPPHQW�SHULRGV��7KH�5	'�REMHFWLYHV�LQ�WKLV�9LVLRQ�ZLOO�EH�DGMXVWHG�LQ�
DFFRUGDQFH�ZLWK�UHVRXUFH�DYDLODELOLW\�DQG�&RQJUHVVLRQDO�DSSURSULDWLRQV��1HZ�SULRULWLHV�PD\�HPHUJH�
DV�WHFKQRORJLHV��UHVRXUFHV��DQG�VRFLHWDO�QHHGV�FKDQJH��7KH�9LVLRQ�LV�QRW�LQWHQGHG�WR�HQFRPSDVV�WKH�
ZLGH�EUHDGWK�RI �5	'�WKDW�12$$�SHUIRUPV��UDWKHU��LW�IRFXVHV�RQ�KLJKOLJKWLQJ�12$$·V�FXUUHQW�
priorities for the next seven years.
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(YDOXDWLRQ

(YDOXDWLRQ�LV�D�NH\�DQG�LWHUDWLYH�VWHS�LQ�PDQDJLQJ�12$$·V�5	'�SRUWIROLR��DQG�LV�SDUWLFXODUO\�FULWLFDO�
IRU�DVVHVVLQJ�WUDGHRIIV�DPRQJ�FRPSHWLQJ�LQYHVWPHQWV�LQ�WHUPV�RI �WKHLU�EHQHÀWV��FRVWV��DQG�ULVNV�
�)LJXUH�����(YDOXDWLRQ�DQVZHUV�IXQGDPHQWDO�TXHVWLRQV�DERXW�WKH�5	'�SRUWIROLR·V�VXFFHVVHV�DQG�
HIIHFWLYHQHVV��DQG�LWV�GDWD�DUH�XVHIXO�IRU�LPSURYLQJ�WKH�SRUWIROLR·V�SURGXFWV��VHUYLFHV��DQG�RXWFRPHV�
DQG�DV�FULWLFDO�LQSXW�IRU�JXLGLQJ�IXWXUH�5	'�GLUHFWLRQ�DQG�VWUDWHJLHV��7KH�9LVLRQ�ZLOO�EH�SHULRGLFDOO\�
HYDOXDWHG�IROORZLQJ�WKH�JXLGDQFH�LQ�WKH�SURFHGXUDO�KDQGERRN�IRU�12$$�$GPLQLVWUDWLYH�2UGHU�
(NAO) 216-115a7�RQ�5	'�LQ�12$$��12$$�XVHV�ÀYH�W\SHV�RI �HYDOXDWLRQV��OLVWHG�LQ�WKH�1$2��
ZKLFK�DUH�SHULRGLF�SHUIRUPDQFH�UHYLHZV��SURJUDP�ODERUDWRU\�UHYLHZV��SURJUHVV�WR�SODQ�UHYLHZV��
SRUWIROLR�UHYLHZV��DQG�ad hoc reviews.

Figure 3. Key steps in managing NOAA’s research and development portfolio: planning, execution/
monitoring, evaluation, and reporting (Procedural Handbook, NAO 216-115A, 2017).

A Shoreline Assessment Team studies damage to the coast in Buzzards Bay after an oil spill. Part of 
12$$¶V�UROH�DIWHU�D�VSLOO�LV�WR�XVH�VFLHQFH�WR�¿JXUH�RXW�H[DFWO\�ZKDW�GDPDJH�KDV�EHHQ�GRQH�VR�WKH�
ecosystem can be restored. Photo credit: NOAA.
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NOAA Research and Development Vision Areas 2020-2026

NOAA will use metrics that cover a broad research portfolio to indicate outputs and outcomes of  
5	'�DFWLYLWLHV��7KHVH�PHWULFV�FDQ�EH�OLQNHG�LQWR�DQ�5	'�YDOXH�FKDLQ�WKDW�GHVFULEHV�WKH�FRQQHFWLRQV�
EHWZHHQ�LQSXWV��RXWSXWV��DQG�RXWFRPHV�DV�5	'�LV�WUDQVLWLRQHG�IURP�EDVLF�UHVHDUFK�WR�IXOO�RSHUDWLRQ�
DSSOLFDWLRQ�FRPPHUFLDO�UHOHDVH��%XLOGLQJ�XSRQ�OHVVRQV�OHDUQHG�IURP�HYDOXDWLRQV�RI �SUHYLRXV�12$$�
5	'�3ODQV��12$$�ZLOO�OHYHUDJH�WKH�IROORZLQJ�H[LVWLQJ�PHFKDQLVPV�WR�WUDFN�WKH�SURJUHVV�WRZDUG�
5	'�9LVLRQ�$UHD�REMHFWLYHV��

• 7KH�12$$�6FLHQFH�5HSRUW��D�\HDUO\�FRPSLODWLRQ�RI�12$$·V�5	'�DFFRPSOLVKPHQWV��ZLOO�SURYLGH
DQ�DQQXDO�VXPPDU\�RI�5	'�SURMHFWV�ZRUNLQJ�WRZDUG�WKLV�9LVLRQ·V�REMHFWLYHV�

• 12$$�ODERUDWRULHV��FHQWHUV��DQG�SURJUDPV�FUHDWH�$QQXDO�2SHUDWLQJ�3ODQV��$23V��WKDW�FDSWXUH
XSFRPLQJ�12$$�SURMHFWV��7KH�9LVLRQ�FDQ�LQIRUP�$23�GHYHORSPHQW��DQG�WKH�$23V�LQ�WXUQ
LQIRUP�5	'�9LVLRQ�$UHD�SURJUHVV�HYDOXDWLRQ�

• 12$$�FRQGXFWV�UHYLHZV�RI�12$$�SURJUDPV��ODERUDWRULHV��DQG�VFLHQFH�FHQWHUV��7KHVH�UHYLHZV�ZLOO
DVVHVV�SURJUHVV�WRZDUG�WKLV�9LVLRQ·V�REMHFWLYHV�

• The NOAA Research and Development Database (NRDD) contains information about the R&D
SURMHFWV�FRQGXFWHG�DQG�IXQGHG�E\�12$$�LQ�D�VHFXUH��ZHE�EDVHG�SHUIRUPDQFH�PDQDJHPHQW�DQG
EXVLQHVV�LQWHOOLJHQFH�WRRO��7KH�15''�ZDV�LQLWLDOO\�SRSXODWHG�LQ�������ZLWK�VXEVHTXHQW�DQQXDO
updates and submissions. NRDD submissions will be used to monitor NOAA’s R&D portfolio
DQG�SURJUHVV�PDGH�RQ�WKLV�9LVLRQ·V�REMHFWLYHV�

• 12$$�XVHV�ELEOLRPHWULFV��VXFK�DV�WKRVH�UHSRUWHG�LQ�WKH�DQQXDO�12$$�6FLHQFH�5HSRUW�IURP�WKH
5HVHDUFK�3XEOLFDWLRQ�7UDFNLQJ�6\VWHP��WR�DVVHVV�WKH�RXWSXW�RI�SHHU�UHYLHZHG�VFLHQWLÀF�DUWLFOHV�

• The Government Performance and Results Act (GPRA) of 1993 and Government Performance
DQG�5HVXOWV�0RGHUQL]DWLRQ�$FW��*350$��RI������UHTXLUH�IHGHUDO�DJHQFLHV�WR�PHDVXUH�WKHLU
SHUIRUPDQFH��3HUIRUPDQFH�LV�WUDFNHG�DQG�UHSRUWHG�DQQXDOO\��H�J���'2&�$QQXDO�3HUIRUPDQFH�3ODQ
DQG�5HSRUW��'2&�$QQXDO�6WUDWHJLF�5HYLHZ��DQG�SURYLGH�KLJK�OHYHO�5	'�RXWSXW�DQG�RXWFRPH
metrics to inform the Vision’s evaluation from a value-chain perspective.

Remotely operated vehicle Deep Discoverer is recovered from a dive. Image courtesy of NOAA 
Okeanos Explorer Program, Gulf of Mexico 2014 Expedition.
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6XPPDU\�RI �9LVLRQ�$UHDV

VDWHOOLWHV��ZHDWKHU���12$$�KDV�PDWXUHG�DV�DQ�
DJHQF\��IURP�D�IRFXV�RQ�5	'�ZLWKLQ�D�VLQJOH�
GLVFLSOLQH�WRZDUG�LQFUHDVLQJ�LQWHJUDWLRQ�EHWZHHQ�
multiple disciplines and partnerships. The 
context for NOAA R&D evolves over time as 
VFLHQWLÀF�DGYDQFHV�GHPRQVWUDWH�WKH�FKDQJHV�
WDNLQJ�SODFH�LQ�WKH�FRXSOHG�(DUWK�V\VWHP��
relative to baseline states of  the oceans and 
DWPRVSKHUH��DQG�PDGH�SRVVLEOH�WKURXJK�ORQJ�
term data collection and R&D). This Vision 
UHÁHFWV�WKDW�HYROXWLRQ�ZLWK�D�IRFXV�RQ�WKUHH�
main areas that are more fully described below 
DQG�WKURXJKRXW�WKLV�GRFXPHQW��LPSURYLQJ�
ZDUQLQJV�DQG�IRUHFDVWV�IRU�KD]DUGRXV�ZHDWKHU�
events to reduce societal and economic 
LPSDFWV��LQIRUPLQJ�GHFLVLRQV�RQ�WKH�EDODQFH�RI �
JURZLQJ�WKH�%OXH�(FRQRP\��H�J���DTXDFXOWXUH��
GRPHVWLF�ÀVKHULHV��PDULWLPH�FRPPHUFH��
with conservation of  vital ocean and coastal 
UHVRXUFHV��DQG�PDLQWDLQLQJ�DQG�EXLOGLQJ�DQ�
effective R&D enterprise that supports R&D 
�H�J���LQIUDVWUXFWXUH��DQG�WUDQVLWLRQV�5	'�WR�
RSHUDWLRQV��ZKLFK�DUH�YLWDO�WR�PHHWLQJ�SULRULW\�
JRDOV�DQG�REMHFWLYHV���

6LQFH�LWV�FUHDWLRQ��WKH�12$$�YLVLRQ��PLVVLRQ�DUHDV��DQG�VFLHQFH�DFWLYLWLHV�KDYH�EHHQ�JXLGHG�E\�WKH�DSSOLFDEOH�
DXWKRULWLHV�WKDW�GULYH�12$$�DV�D�VFLHQFH�EDVHG�DJHQF\�ZLWK�H[SOLFLW�IRFL��H�J���ÀVKHULHV��RFHDQV��UHVHDUFK��

6XPPDU\�RI �9LVLRQ�$UHDV

The Magnuson-Stevens Fishery Conservation 
and Management Act (MSA, 1976) governs 
PDULQH�¿VKHULHV�LQ�WKH�8QLWHG�6WDWHV��,Q�D�EURDG�
sense, MSA was initially adopted to extend 
8�6��WHUULWRULDO�ZDWHUV��FRQWURO�IRUHLJQ�¿VKLQJ�
DFWLYLWLHV�LQ�8�6��ZDWHUV��SUHYHQW�RYHU¿VKLQJ��DOORZ�
RYHU¿VKHG�VWRFNV�WR�UHFRYHU��DQG�FRQVHUYH�DQG�
PDQDJH�¿VKHU\�UHVRXUFHV��7KH�06$�UHTXLUHG�WKH�
HVWDEOLVKPHQW�RI�FRPSUHKHQVLYH�¿VKHU\�UHVHDUFK�
programs aimed at understanding the abundance 
DQG�DYDLODELOLW\�RI�¿VK��H�J���¿VK�ELRORJ\��SROOXWLRQ�
impacts, habitat degradation, etc.). The MSA 
has been reauthorized (1996, 2006, 2007), with 
amendments that clearly demonstrate the growth 
RI�¿VKHU\�UHVHDUFK��WR�LQFOXGH�ELRORJLFDO��SK\VLFDO��
DQG�HQYLURQPHQWDO�DVSHFWV�WKDW�LPSDFW�¿VK��DV�
well as the economic and social impacts that 
FKDQJHV�LQ�DOORFDWLQJ�¿VKHU\�\LHOG�KDYH�RQ�¿VKLQJ�
communities. By expanding the research scope, 
the MSA has evolved over time to balance the 
EHQH¿WV�RI�8�6��¿VKHU\�UHVRXUFHV�WR�WKH�1DWLRQ�
with the need to protect the ecosystems upon 
ZKLFK�¿VKHU\�VSHFLHV�GHSHQG�

A launch from NOAA Ship RAINIER in the Alaska Peninsula. Photo credit: Personnel of NOAA Ship RAINIER.
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5HVHDUFK�DQG�GHYHORSPHQW�DGGUHVVLQJ�WKH�ÀUVW�YLVLRQ�DUHD��reducing 
societal impacts from hazardous weather and other environmental 
phenomena��LV�IRFXVHG�RQ�HQYLURQPHQWDO�SKHQRPHQD�WKDW�LPSDFW�VRFLHW\��
It also encompasses social science to better understand how people 
LQWHUSUHW�DQG�HYDOXDWH�12$$�IRUHFDVWV�DQG�ZDUQLQJV��DQG�WKXV�SUHSDUH�IRU�
DQG�UHVSRQG�WR�ZHDWKHU��ZDWHU�DQG�FOLPDWH�GHSHQGHQW�HYHQWV��7KH�SK\VLFDO�
SKHQRPHQD�DGGUHVVHG�UDQJH�IURP�ORFDO�LQFLGHQFHV�RI� H[WUHPH�ZHDWKHU��H�J���
KHDW�ZDYHV��DUFWLF�EODVWV��WRUQDGRHV��KXUULFDQHV��ÁRRGLQJ��DQG�GURXJKWV��
WR�JOREDO�VFDOH�FOLPDWH�YDULDELOLW\��H�J���JOREDO�PHDQ�WHPSHUDWXUH��VHD�OHYHO�
ULVH��VHD�LFH��RFHDQ�ZDUPLQJ��DQG�DFLGLÀFDWLRQ��WR�VSDFH�ZHDWKHU�FDXVHG�E\�
YDULDELOLW\�RI� WKH�VXQ��H�J���JHRPDJQHWLF�VWRUPV��LRQRVSKHULF�GLVWXUEDQFHV��
DQG�HQHUJHWLF�SDUWLFOH�UDGLDWLRQ���12$$·V�DELOLW\�WR�VDYH�OLYHV�DQG�SURWHFW�
SURSHUW\�EHQHÀWV�IURP�XQGHUVWDQGLQJ�KRZ�ULVN�FRPPXQLFDWLRQ�OHDGV�WR�
LPSURYHG�VRFLHWDO�UHVSRQVH�WR�IRUHFDVWV�RI� VHYHUH�ZHDWKHU�DQG�FKDQJHV�LQ�
HQYLURQPHQWDO�SKHQRPHQRQ��12$$�UHOLHV�RQ�HPHUJHQF\�PDQDJHUV��ZDWHU�
UHVRXUFH�PDQDJHUV��DQG�RWKHU�JRYHUQPHQW�DJHQFLHV�DW�WKH�VWDWH��ORFDO��DQG�
WULEDO�OHYHOV�WR�PDNH�LQIRUPHG�GHFLVLRQV�IRU�WKHLU�FRPPXQLWLHV��2SWLPL]LQJ�
12$$·V�FRPPXQLFDWLRQ�RI� ULVN�HQFRXUDJHV�LQIRUPHG�GHFLVLRQV�DQG�DFWLYH�
UHVSRQVH�WR�WKH�ULVN��WKHUHE\�LPSURYLQJ�VRFLHWDO�DQG�HFRQRPLF�RXWFRPHV��
DQG�EXLOGLQJ�D�ZHDWKHU�UHDG\�QDWLRQ�

6XPPDU\�RI �9LVLRQ�$UHDV�

5HVHDUFK�DQG�GHYHORSPHQW�DGGUHVVLQJ�WKH�VHFRQG�YLVLRQ�DUHD��
sustainable use and stewardship of  ocean and coastal resources��
H[DPLQHV�WKH�ELRORJLFDO�JHRORJLFDO�FKHPLFDO��ELRJHRFKHPLFDO��
HOHPHQWV�RI �HFRV\VWHPV��LQFOXGLQJ�WKH�SK\VLFDO�SKHQRPHQD�LPSDFWV�
RQ�ELRJHRFKHPLFDO�SURFHVVHV�DQG��FRQYHUVO\��WKH�ELRJHRFKHPLFDO�
LQÁXHQFHV�RQ�WKH�SK\VLFDO�UHDOP��+XPDQV��DV�D�SDUW�RI �HFRV\VWHPV��
FDQ�DQG�GR�DOWHU�ELRJHRFKHPLFDO�DQG�SK\VLFDO�DVSHFWV�RI �WKH�(DUWK��
FRQVHTXHQWO\��WKHUH�DUH�FULWLFDO�LQWHUFRQQHFWLRQV�EHWZHHQ�GRPDLQV�WKDW�
PXVW�EH�XQGHUVWRRG��7R�EHWWHU�XQGHUVWDQG�HFRV\VWHPV��12$$�QHHGV�
WR�GHYHORS�WKH�NQRZOHGJH��WRROV��DQG�WHFKQRORJLHV�WR�XQGHUVWDQG��
SURWHFW��DQG�UHVWRUH�FRDVWDO�DQG�PDULQH�HFRV\VWHPV�DQG�XQGHUWDNH�
EDVLF�UHVHDUFK��6WHZDUGVKLS�RI �WKHVH�UHVRXUFHV�EDODQFHV�FRQVHUYDWLRQ�
ZLWK�VXVWDLQDEOH�XVHV��VXFK�DV�VXSSRUW�RI �VXEVLVWHQFH��UHFUHDWLRQDO��DQG�
FRPPHUFLDO�ÀVKLQJ�FRPPXQLWLHV��UHFUHDWLRQDO�RSSRUWXQLWLHV��UHQHZDEOH�
HQHUJ\�SURGXFWLRQ��DQG�PDULWLPH�FRPPHUFH��,QWHJUDO�LV�WKH�DELOLW\�
to understand the socioeconomic effects of  associated decisions on 
communities.

A radar monitoring severe storms. 
Photo credit: Robin Tanamachi, 
NOAA/OAR/NSSL.

South entrance of Detroit River to the 
right and northeast corner of Lake Erie 
to the left. Photo credit: NOAA/OAR/
GLERL.

   Vision Area 1

   Vision Area 2
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6XPPDU\�RI �9LVLRQ�$UHDV

12$$·V�WKLUG�YLVLRQ�DUHD��a robust and effective research, 
development, and transition enterprise��IRFXVHV�RQ�WKH�EDVLF�
EXLOGLQJ�EORFNV�RI �WKH�5	'�HQWHUSULVH�LWVHOI��12$$�UHOLHV�RQ�
REVHUYLQJ�SODWIRUPV�WR�FROOHFW�ORQJ�WHUP�DQG�FRPSOH[�GDWD�VHWV�
�RIWHQ�UHIHUUHG�WR�DV�%LJ�'DWD��WKDW�DUH�DQDO\]HG�WR�XQGHUVWDQG�ERWK�
SK\VLFDO�DQG�ELRJHRFKHPLFDO�SKHQRPHQD��7KHVH�GDWD�DUH�XVHG�LQ�
ERWK�VLPSOH�DQG�FRPSOH[�PRGHOV��H�J���DWPRVSKHULF��ELRJHRFKHPLFDO��
SK\VLFDO��HFRQRPLF��HFRV\VWHP��LQWHJUDWHG��FRXSOHG��DQG�QHVWHG�PRGHOV��
GHYHORSHG�WR�VLPXODWH�V\VWHPV�DQG�SUHGLFW�V\VWHP�FKDQJHV��7KHVH�
PRGHOV�DOVR�SURGXFH�%LJ�'DWD��12$$�LV�PRYLQJ�IRUZDUG�LQ�LQWHJUDWLQJ�
HFRQRPLF�DQG�VRFLDO�VFLHQFH�GDWD�ZLWK�SK\VLFDO�DQG�HFRORJLFDO�
LQIRUPDWLRQ��7KHVH�GDWD�VHWV��ZKHUH�QRW�UHVWULFWHG�E\�OHJLVODWLRQ�RU�OHJDO�
UHTXLUHPHQWV��DUH�PDGH�DYDLODEOH�WR�WKH�SXEOLF�XQGHU�WKH�)RXQGDWLRQV�
IRU�(YLGHQFH�%DVHG�3ROLF\PDNLQJ�$FW��WKDW�FRGLÀHG�WKH�3XEOLF�$FFHVV�
WR�5HVHDUFK�5HVXOWV�H[HFXWLYH�RUGHU��SURYLGLQJ�WKH�SULYDWH�VHFWRU�
development opportunities for novel applications.

Vision Area 3

The GOES-17 satellite above the 
thermal vaccum chamber. Photo 
credit: Lockheed Martin.

Aurora australis and Milky Way seen over NOAA Atmospheric 
Research Observatory at South Pole Station. Photo credit: 
Ross Burgener, NOAA/OAR/ESRL/GMD.

   Vision Area 2
2YHU�WKH�SHULRG������������12$$�VWDႇ�
published more than 15,500 peer-reviewed 
VFLHQWL¿F�DUWLFOHV�LQ�WKH�¿HOGV�RI�PDULQH�
and freshwater biology, remote sensing, 
oceanography, environmental sciences, 
¿VKHULHV��HFRORJ\��JHRVFLHQFHV��DQG�
meteorology and atmospheric science, among 
others9��7KHVH�DUWLFOHV�VLJQL¿FDQWO\�IXUWKHUHG�
OLQHV�RI�VFLHQWL¿F�LQTXLU\�LQ�WKHLU�¿HOGV���PRUH�
than 90 percent were cited by other papers 
ZLWKLQ�WKH�VFLHQWL¿F�OLWHUDWXUH��
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NOAA Research and Development Vision Areas 2020-2026

Vision Area 1. Reducing societal impacts from hazardous weather and 
other environmental phenomena

1.1. How can forecasts and warnings for hazardous weather and other environmental phenomena 
be improved? 

�����:KDW�LV�WKH�VWDWH�RI�WKH�JOREDO�FOLPDWH�DQG�KRZ�DUH�FKDQJHV�D௺HFWLQJ�ORFDO�ZHDWKHU��LQFOXGLQJ�
extremes, environmental hazards, and water quality and availability?

1.3. How can the utility of space weather products and services be enhanced? 

1.4. How can NOAA enhance communications, products, and services to enable informed 
decision-making?

Vision Area 2. Sustainable use and stewardship of ocean and coastal 
resources

2.1. How can knowledge, tools, and technologies be leveraged to better understand, protect, and 
restore ecosystems?

2.2. How can healthy and diverse ecosystems be sustained while meeting the needs of 
LQGLJHQRXV��UHFUHDWLRQDO��DQG�FRPPHUFLDO�¿VKLQJ�FRPPXQLWLHV"

2.3. How can the growth of sustainable aquaculture in the United States be accelerated? 

2.4. How can the conservation of coastal and marine resources, habitats, and amenities be 
balanced with growth in tourism and recreation?

�����+RZ�FDQ�H௻FLHQFLHV�EH�PD[LPL]HG�DQG�VDIHW\�LPSURYHG�XQGHU�LQFUHDVLQJ�PDULWLPH�WUD௻F�DQG�
larger vessel sizes?

2.6. What exists in the unexplored areas of the ocean?

2.7. How can NOAA utilize and improve socioeconomic information to enhance the sustainability of 
HFRV\VWHP�VHUYLFHV��SXEOLF�HQJDJHPHQW�SUDFWLFHV��DQG�HFRQRPLF�EHQH¿WV"

9LVLRQ�$UHD����$�UREXVW�DQG�HႇHFWLYH�UHVHDUFK��GHYHORSPHQW��DQG�
transition enterprise

�����+RZ�FDQ�XQL¿HG�PRGHOLQJ�EH�LQWHJUDWHG�DQG�LPSURYHG�ZLWK�UHVSHFW�WR�VNLOO��H௻FLHQF\��DQG�
adaptability for service to stakeholders? 

3.2. How can earth observations be advanced and their associated platforms be optimized to meet 
NOAA’s needs? 

�����+RZ�FDQ�LQIRUPDWLRQ�WHFKQRORJ\��%LJ�'DWD��DQG�DUWL¿FLDO�LQWHOOLJHQFH�EH�XWLOL]HG�DQG�LPSURYHG�
WR�DFFHOHUDWH�DQG�WUDQVLWLRQ�5	'�H௺RUWV�DQG�IRUP�QHZ�OLQHV�RI�EXVLQHVV�DQG�HFRQRPLF�JURZWK"�

3.4. How can NOAA ensure its investments are informed by focused social science research and 
application?

6XPPDU\�RI �9LVLRQ�$UHDV�

��



9LVLRQ�$UHD����5HGXFLQJ�6RFLHWDO�
,PSDFWV�IURP�+D]DUGRXV�:HDWKHU�DQG�
2WKHU�(QYLURQPHQWDO�3KHQRPHQD
:HDWKHU�LPSDFWV�WKH�OLYHV�RI �$PHULFDQV�HYHU\�GD\��IURP�GDLO\�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�WR�H[WUHPH�
ZHDWKHU�HYHQWV��%\�UHFHLYLQJ�H[SHUW��DFFXUDWH�DQG�WLPHO\�LQIRUPDWLRQ�DQG�VXSSRUWHG�E\�HPHUJHQF\�
PDQDJHUV��ZDWHU�UHVRXUFH�PDQDJHUV��DQG�RWKHU�JRYHUQPHQW�DJHQFLHV��WKH�SXEOLF�FDQ�PDNH�LQIRUPHG�
GHFLVLRQV�DERXW�KRZ�WR�UHVSRQG��VDYLQJ�OLYHV�DQG�SURSHUW\��12$$�5	'�LPSURYHV�WKH�IRUHFDVWV�DQG�
ZDUQLQJV�SURYLGHG�WR�WKH�SXEOLF��7KLV�ZRUN�LQFOXGHV�LPSURYLQJ�WKH�IXQGDPHQWDO�XQGHUVWDQGLQJ�RI �
ZHDWKHU�DQG�FOLPDWH�SKHQRPHQD�WKURXJK�REVHUYDWLRQV�DQG�RWKHU�VWXGLHV�LQ�RUGHU�WR�GHYHORS�WKH�EHVW�
PRGHOV�WR�SURYLGH�DFFXUDWH�IRUHFDVWV�DQG�SUHGLFWLRQV��,W�DOVR�LQFOXGHV�D�EHWWHU�XQGHUVWDQGLQJ�RI �KRZ�
WR�HIIHFWLYHO\�FRPPXQLFDWH�WKLV�LQIRUPDWLRQ�WR�HQKDQFH�SXEOLF�XQGHUVWDQGLQJ�DQG�SURDFWLYH�GHFLVLRQ�
PDNLQJ��12$$�5	'�IRFXVHV�DFURVV�DOO�WLPH�VFDOHV��LQFOXGLQJ�VXE�KRXUO\�QRZFDVWV�DQG�ZDUQLQJV��
GDLO\�IRUHFDVWV�DQG�ZDWFKHV��VXE�VHDVRQDO�WR�VHDVRQDO�SUHGLFWLRQV��DQG�FOLPDWH�SURMHFWLRQV�IRU�WKH�QH[W�
GHFDGHV�WR�FHQWXU\��)XUWKHU��12$$�5	'�VHHNV�WR�LPSURYH�VSDFH�ZHDWKHU�SURGXFWV�DQG�VHUYLFHV�WR�
help protect infrastructure and activities vital to national security and the Nation’s economy. This R&D 
will ensure society is prepared for and has the information needed to appropriately respond to weather 
DQG�RWKHU�HQYLURQPHQWDO�SKHQRPHQD��DQG�EXLOG�D�ZHDWKHU�UHDG\�QDWLRQ�

3KRWR�FDSWLRQV��OHIW�WR�ULJKW��WRS�WR�ERWWRP���12$$�+XUULFDQH�+XQWHUV�À\�LQWR�+XUULFDQH�)ORUHQFH��3KRWR�FUHGLW��
12$$�$LUFUDIW�2SHDUWLRQV�&HQWHU��$�UDJLQJ�¿UH��3KRWR�FUHGLW��6FL-LQNV��12$$��/LJKWQLQJ��3KRWR�FUHGLW��12$$��
NOAA investigates a partially submerged vessel following Hurricane Michael. Photo credit: Lt. j.g. Michelle Levano, 
12$$��$�VLJQ�IRU�WVXQDPL�HYDFXDWLRQ�LQ�1HZSRUW��2UHJRQ��3KRWR�FUHGLW��&UHZ�DQG�2௻FHUV�RI�12$$�6KLS�0,//(5�
FREEMAN. The Automated Surface Observation Systems (ASOS) provide weather observations from airports 
across the U.S. Photo credit: NOAA.

/0""�3FTFBSDI�BOE�%FWFMPQNFOU�7JTJPO�"SFBT����������
1�



Research Highlight

NOAA Research and Development Vision Areas 2020-2026

Key Question 1.1: How can forecasts and warnings for hazardous weather and 
other environmental phenomena be improved?

:HDWKHU��ZDWHU��DQG�FOLPDWH�HYHQWV�FDXVH�DQ�DYHUDJH�RI �DSSUR[LPDWHO\�����GHDWKV�DQG�����ELOOLRQ�LQ�GDPDJH�SHU�
year10��7LPHO\�DQG�DFFXUDWH�IRUHFDVWV�DQG�SUHGLFWLRQV�IRU�ZHDWKHU��ZDWHU��DQG�FOLPDWH�HYHQWV�VDYH�OLYHV�DQG�PRQH\��
ZLWK�ZHDWKHU�IRUHFDVWV�JHQHUDWLQJ�PRUH�WKDQ�����ELOOLRQ�LQ�HFRQRPLF�EHQHÀWV�WR�8�6��KRXVHKROGV11. NOAA R&D 
SURYLGHV�IRXQGDWLRQDO�GDWD��PRGHOV��IRUHFDVWV��DQG�LQIRUPDWLRQ�SURGXFWV�DQG�VHUYLFHV�WR�EHWWHU�SUHSDUH�FRPPXQLWLHV��
HFRV\VWHPV��DQG�HFRQRPLHV�IRU�KLJK�LPSDFW�HQYLURQPHQWDO�HYHQWV�

Objectives:

• 'HYHORS�DQG�RSHUDWH�QH[W�JHQHUDWLRQ�ZHDWKHU�DQG
HDUWK�V\VWHP�XQLÀHG�PRGHOV�XVLQJ�D�FRPPXQLW\�
EDVHG�DSSURDFK�LQ�FRQFHUW�ZLWK�DGYDQFHV�LQ�KLJK�
SHUIRUPDQFH�FRPSXWLQJ�DQG�XQGHUVWDQGLQJ�RI
processes.

• 'HYHORS�LQWHJUDWHG�SK\VLFDO�DQG�HFRORJLFDO
ZDWHU�PRGHOLQJ�DQG�SUHGLFWLRQ�DFURVV�D�UDQJH�RI
WLPHVFDOHV�DQG�ZDWHUVKHG�VL]HV��ZLWK�WKH�DSSURSULDWH
WLPHOLQHVV��UHVROXWLRQ��UHOLDELOLW\��DQG�DFFXUDF\
UHTXLUHG�WR�KHOS�LQIRUP�GHFLVLRQ�PDNLQJ�

• ,QFRUSRUDWH�ZDWHU�TXDOLW\��LQFOXGLQJ�WHPSHUDWXUH�
VDOLQLW\��DQG�GLVVROYHG�DQG�VXVSHQGHG�FRQVWLWXHQWV�
LQWR�DQ�LQWHJUDWHG�ZDWHU�SUHGLFWLRQ�FDSDELOLW\�ZLWK
associated decision support services.

• Produce reliable and timely foundational forecasts
RI�VXE�VHDVRQDO�DQG�VHDVRQDO��6�6��FRQGLWLRQV�WKDW
LQÁXHQFH�WKH�LQFLGHQFH�DQG�VHYHULW\�RI�KD]DUGRXV
ZHDWKHU��DQG�DGYDQFH�DWWULEXWLRQ�RI�FDXVHV�RI�KLJK�
LPSDFW�HYHQWV�RQ�6�6�WLPH�VFDOHV�

• 3URYLGH�PHDQV�RI�TXLFNO\�DQG�SUHFLVHO\�GHWHFWLQJ
DQG�PHDVXULQJ�WVXQDPL�JHQHUDWLRQ�HYHQWV��DQG
SURYLGH�WVXQDPL�IRUHFDVWLQJ�FDSDELOLW\�EDVHG�RQ
PRGHOV�DQG�PHDVXUHPHQWV�IRU�LQFUHDVLQJ�WKH
SUHSDUHGQHVV�RI�FRPPXQLWLHV�DQG�VDIHJXDUGLQJ�SRUW
and harbor operations.

• $GYDQFH�XQGHUVWDQGLQJ�RI�GDWD�DVVLPLODWLRQ
PHWKRGV�DLPHG�DW�LPSURYLQJ�WKH�UHSUHVHQWDWLRQ
of convective scales and optimize capabilities for
SUHGLFWLQJ�VSHFLÀF�FRQYHFWLYH�KD]DUGV�

Research Highlight

12$$�LV�LQWHJUDWLQJ�WKH�)LQLWH�9ROXPH�&XEHG�
6SKHUH�'\QDPLFDO�&RUH��)9����D�VFDODEOH�DQG�
IOH[LEOH�G\QDPLFDO�FRUH�IRU�ZHDWKHU�DQG�FOLPDWH�
PRGHOLQJ�LQWR�LWV�RSHUDWLRQDO�IRUHFDVWLQJ�
V\VWHPV��7KH�)9��LV�FHQWUDO�WR�WKH�8QLILHG�
)RUHFDVW�6\VWHP��8)6��ZKLFK�LV�D�FRPPXQLW\�
PRGHOLQJ�IUDPHZRUN�WKDW�12$$�LV�DGRSWLQJ�IRU�
UHVHDUFK�DQG�RSHUDWLRQV��,Q�������12$$�
LPSOHPHQWHG�WKH�ILUVW�LQVWDQWLDWLRQ�RI�WKH�8)6�
LQWR�LWV�RSHUDWLRQDO�PRGHOLQJ�VXLWH�FDOOHG�WKH�
*OREDO�)RUHFDVW�6\VWHP��*)6���,Q�DGGLWLRQ�WR�WKH�
*)6��12$$�LV�XSJUDGLQJ�LWV�*OREDO�(QVHPEOH�
)RUHFDVW�6\VWHP��*()6��WKDW�ZLOO�EH�FRXSOHG�WR�
JOREDO�ZDYHV�DQG�DHURVROV�GXULQJ�VXPPHU�RI�
������XVLQJ�WKH�VDPH�)9��G\QDPLFDO�FRUH�DW�
KLJKHU�UHVROXWLRQ�����NP��DQG�LQFUHDVLQJ�WKH�
QXPEHU�RI�HQVHPEOH�IRUHFDVWV�IURP����WR����DQG�
H[WHQGLQJ�WKH�IRUHFDVW�OHQJWK�IURP����WR����
GD\V��7KH�PDMRU�EHQHILW�RI�WKH�)9��G\QDPLF�FRUH�
LV�LWV�DELOLW\�WR�IRUHFDVW�ZHDWKHU�DW�FORXG�UHVROYLQJ�
UHVROXWLRQV�RI���NP�DQG�KLJKHU��12$$�LV�WDNLQJ�
DGYDQWDJH�RI�WKLV�VFDODELOLW\�E\�DGRSWLQJ�D�VWDQG�
DORQH�UHJLRQDO��6$5��FRQILJXUDWLRQ�DORQJ�ZLWK�
PXOWLSOH�PRYDEOH�QHVWV�WR�PHHW�WKH�UHTXLUHPHQW�
RI�LPSURYHG�ILQH�VFDOH�DQG�VKRUW�UDQJH�IRUHFDVWV�
ZLWKLQ�WKH�8)6�IUDPHZRUN��5HVHDUFK�DQG�
GHYHORSPHQW�LV�EHLQJ�GRQH�ZLWK�WKH�)9��WR�
GUDPDWLFDOO\�LPSURYH�12$$¶V�DELOLW\�WR�
DFFXUDWHO\�SUHGLFW�VHYHUH�VWRUPV��KXUULFDQHV��
DQG�ZLQWHU�VWRUP�HYHQWV�
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Research Highlight

NOAA Research and Development Vision Areas 2020-2026

Global land and ocean temperatures have been above the 20th-century average for 43 consecutive years 
(1977-2019)12. With global climate change comes changes in the frequency and intensity of extreme weather, 
inundation, fresh water availability, the carbon cycle, sea ice extent, and temperature13. $e physical impacts of 
climate change a!ect important resources and capabilities, such as water, energy, transportation, and human 
health. NOAA R&D promotes better understanding of the state and drivers of global climate, increasing the 
Nation’s ability to prepare for, adapt to, and mitigate negative impacts of a changing climate.

Objectives:

Key Question 1.2: What is the state of the global climate and how are changes 
D௺HFWLQJ�ORFDO�ZHDWKHU��LQFOXGLQJ�H[WUHPHV��HQYLURQPHQWDO�KD]DUGV��DQG�ZDWHU�
quality and water availability?

Research Highlight

12$$�5	'�OHG�WKH�ZD\�IRU�WKH�Fourth 
National Climate Assessment, a product of the 
LQWHUDJHQF\�8�6��*OREDO�&KDQJH�5HVHDUFK�
Program. The assessment synthesizes 
WKH�REVHUYDWLRQV�DQG�SURMHFWLRQV�RI�IXWXUH�
temperature, precipitation, sea level rise, large-
scale climate variability, extreme storms, Arctic 
FKDQJH��DQG�RFHDQ�DFLGL¿FDWLRQ��7KH�SUHGLFWLRQV�
DQG�SURMHFWLRQV�LQ�WKH�DVVHVVPHQW�LQIRUP�
SODQQLQJ�DQG�PLWLJDWLRQ�HႇRUWV��12$$¶V�RQJRLQJ�
5	'�FRQWULEXWLRQV�WR�WKH�1DWLRQDO�&OLPDWH�
Assessment are represented at every step of 
the process: long-term observations of carbon 
dioxide that feed climate models, the climate 
models that predict future conditions, and work 
with regions, States, and local communities to 
SODQ�IRU�DQG�PLWLJDWH�WKH�SURMHFWHG�HႇHFWV�

1�
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$GYDQFH�UHVHDUFK�RQ�FOLPDWH�YDULDELOLW\�DQG�FKDQJH�
RFFXUULQJ�DFURVV�DOO�WLPHVFDOHV��IRFXVLQJ�RQ�WKH�
LPSDFWV�RI�ZHDWKHU�H[WUHPHV�DQG�FRDVWDO�LQXQGDWLRQ��
DQG�FKDQJHV�LQ�IUHVKZDWHU�UHVRXUFHV��VHD�LFH�H[WHQW��
and ocean conditions.
Advance research on ocean-cryosphere-climate�
SURFHVVHV�DQG�LQWHJUDWH�LW�LQWR�FOLPDWH�DQG�ZHDWKHU�
PRGHOV��DORQJ�ZLWK�DVVLPLODWLQJ�RFHDQ�FU\RVSKHUH�
observations.
$GYDQFH�UHVHDUFK�RQ�DWPRVSKHULF�FKHPLVWU\��
FRPSRVLWLRQ��DQG�SURFHVVHV�LQ�WKH�HDUWK�V\VWHP��
TXDQWLI\LQJ�WKHLU�HIIHFWV�RQ�DLU�TXDOLW\��FOLPDWH��DQG�
weather systems.
Assess the roles of internal variability in the earth�
V\VWHP��QDWXUDO�UDGLDWLYH�IRUFLQJ��H�J���VRODU�FKDQJHV��
YROFDQLF�HUXSWLRQV��FRXSOHG�RFHDQ�DWPRVSKHUH�LFH�
ODQG�YDULDELOLW\��DQG�FKDQJLQJ�UDGLDWLYH�IRUFLQJ��IURP�
JUHHQKRXVH�JDVHV�DQG�DHURVROV��LQ�FDXVLQJ�VHDVRQDO�
WR�GHFDGDO�FKDQJHV�LQ�WKH�FOLPDWH�V\VWHP��LQFOXGLQJ�
extremes.
,GHQWLI\�FDXVHV�IRU�REVHUYHG�UHJLRQDO�DQG�VHDVRQDO�
GLIIHUHQFHV�LQ�8�6��WUHQGV��H�J���WHPSHUDWXUH��
SUHFLSLWDWLRQ��YLVLELOLW\��ZLQG��DHURVROV��FORXGV��DFURVV�
ODWLWXGH��ORQJLWXGH��DOWLWXGH��DQG�WRSRJUDSK\�WR�
LPSURYH�SUHGLFWLRQV�DQG�SURMHFWLRQV��HVSHFLDOO\�IRU�
extreme events.
6WUHQJWKHQ�WKH�IRXQGDWLRQDO�XQGHUVWDQGLQJ�DQG�
detection capabilities for Arctic climate and�
HFRV\VWHP�FKDQJHV�
$GYDQFH�WKH�XQGHUVWDQGLQJ�RI�WKH�KXPDQ�KHDOWK�
LPSDFWV�RI�FOLPDWH�SKHQRPHQD�RQ�DOO�WLPHVFDOHV��H�J���
KHDW��YHFWRU�OLQNHG�GLVHDVH��DLU�DQG�ZDWHU�TXDOLW\��

https://www.noaa.gov/news/new-federal-climate-assessment-for-us-released
https://www.noaa.gov/news/new-federal-climate-assessment-for-us-released


Research Highlight

NOAA Research and Development Vision Areas 2020-2026

Key Question 1.3: How can the utility of space weather products and services be 
enhanced?

6SDFH�ZHDWKHU�LPSDFWV�D�QXPEHU�RI �LPSRUWDQW�WHFKQRORJLHV�XSRQ�ZKLFK�RXU�VRFLHW\�LV�KLJKO\�DQG�LQFUHDVLQJO\�PRUH�
UHOLDQW��,PSDFWHG�WHFKQRORJLHV�LQFOXGH��HOHFWULF�SRZHU�WUDQVPLVVLRQ��DLU��VHD��DQG�ODQG�EDVHG�VDWHOOLWH�QDYLJDWLRQ�
DQG�FRPPXQLFDWLRQ��DYLDWLRQ��DQG�VDWHOOLWHV��DV�ZHOO�DV�KXPDQ�VSDFH�WUDYHO��12$$·V�VSDFH�ZHDWKHU�SURGXFWV�DQG�
VHUYLFHV�XWLOL]H�GDWD�DQG�QXPHULFDO�PRGHOV�WKDW�FRYHU�WKH�HQWLUH�UHJLRQ�IURP�WKH�6XQ�WR�(DUWK��12$$�5	'�VHHNV�
WR�XQGHUVWDQG�WKH�FKDQJLQJ�SURGXFW�DQG�VHUYLFH�QHHGV�DV�WHFKQRORJLHV�DQG�WKHLU�YXOQHUDELOLWLHV�HYROYH��)RU�H[DPSOH��
WKH�JURZLQJ�XVH�RI �SUHFLVLRQ�QDYLJDWLRQ��WKH�LQFUHDVHG�UHOLDQFH�RQ�VDWHOOLWH�EDVHG�WHFKQRORJLHV��DQG�WKH�DQWLFLSDWHG�
increase in human space exploration and commercial space transportation will all require expanded and improved 
SURGXFWV�DQG�VHUYLFHV��12$$�5	'�DOVR�FRRUGLQDWHV�ZLWK�LQWHUDJHQF\�SDUWQHUV�WR�GLUHFW�H[WHUQDO�IXQGLQJ�WR�DGGUHVV�
WKH�KLJKHVW�SULRULW\�QHHGV�DQG�WR�DVVHVV�UHVHDUFK�DGYDQFHV�DQG�LPSOHPHQW�WKHP�LQ�RSHUDWLRQV�

Objectives:

• 'HYHORS�QHZ�FRPPXQLFDWLRQ��QDYLJDWLRQ��DQG
radiation products to address the requirements
RI�WKH�,QWHUQDWLRQDO�&LYLO�$YLDWLRQ�2UJDQL]DWLRQ
�,&$2��DQG�WKH�HVWDEOLVKPHQW�RI�WKH�6SDFH�:HDWKHU
3UHGLFWLRQ�&HQWHU��6:3&��DV�DQ�,&$2�JOREDO�6SDFH
:HDWKHU�&HQWHU�

• Transition the Whole Atmosphere Model -
,RQRVSKHUH�3ODVPDVSKHUH�(OHFWURG\QDPLFV��:$0�
,3(��PRGHO�WR�RSHUDWLRQV��HQKDQFLQJ�WKH�SURGXFW
VSHFLÀFDWLRQV�DQG�IRUHFDVWV�IRU�FRPPXQLFDWLRQ�DQG
QDYLJDWLRQ�FXVWRPHUV�

• Improve radiation-environment products for
WKH�XSFRPLQJ�KXPDQ�H[SORUDWLRQ�LQLWLDWLYH��IRU
VDWHOOLWH�RSHUDWLRQV��DQG�IRU�FRPPHUFLDO�VSDFH
transportation.

• ,Q�FRRUGLQDWLRQ�ZLWK�LQWHUDJHQF\�DQG�LQWHUQDWLRQDO
SDUWQHUV��LPSOHPHQW�WKH�1DWLRQDO�6SDFH�:HDWKHU
6WUDWHJ\�DQG�$FWLRQ�3ODQ�WR�DGYDQFH�12$$·V
products and services and national preparedness.

Research Highlight

The Space Weather Prediction Center is 
introducing a coupled atmosphere-ionosphere 
model (:$0�,3() to predict dynamics in 
the upper atmosphere and ionosphere. This 
model will incorporate disturbances that can 
originate in the lower atmosphere and propagate 
upwards, as well as those driven by solar 
activity from above. This model will enable 
more accurate predictions of ionospheric and 
upper-atmospheric disturbances that impact 
communication, navigation, and satellite orbit 
determination and collision avoidance.

1�

https://www.swpc.noaa.gov/products/wam-ipe


Research Highlight

NOAA Research and Development Vision Areas 2020-2026

6RFLDO�VFLHQFH�UHVHDUFK�SOD\V�D�FULWLFDO�UROH�LQ�FRQQHFWLQJ�WKH�LPSURYHPHQWV�RI �12$$·V�ZHDWKHU��ZDWHU��FOLPDWH��
DQG�VSDFH�IRUHFDVW�LQIRUPDWLRQ�WR�WKH�JRDO�RI �PHHWLQJ�WKH�SXEOLF·V�JURZLQJ�IRUHFDVW�QHHGV��8QGHUVWDQGLQJ�VRFLHWDO�
needs and decision contexts provides NOAA with information to prioritize what type of  forecast improvement will 
\LHOG�WKH�JUHDWHVW�HFRQRPLF�DQG�VRFLHWDO�EHQHÀW��12$$�5	'�VHHNV�WR�XQGHUVWDQG�FXUUHQW�XVH�RI �12$$·V�IRUHFDVW�
LQIRUPDWLRQ�DQG�KRZ�WR�LPSURYH�SURGXFWV��VHUYLFHV��DQG�FRPPXQLFDWLRQ�WR�VDYH�OLYHV�DQG�UHGXFH�SURSHUW\�GDPDJH�
DQG�RWKHU�QHJDWLYH�HFRQRPLF�LPSDFWV�

Objectives:

• $VVHVV�KRZ�SHRSOH�UHFHLYH��LQWHUSUHW��SHUFHLYH�
DQG�UHVSRQG�WR�ZHDWKHU��ZDWHU��FOLPDWH��DQG�VSDFH
LQIRUPDWLRQ��HVSHFLDOO\�ZDUQLQJV��ZLWK�UHVSHFW�WR
SURWHFWLYH�DFWLRQ�GHFLVLRQ�PDNLQJ�

• 'HÀQH�DQG�LPSOHPHQW�RSWLPDO�SUHGLFWLYH
LQIRUPDWLRQ�FRQWHQW��LQFOXGLQJ�ULVN�WKUHVKROGV�
XQFHUWDLQW\��SUREDELOLVWLF�LQIRUPDWLRQ��DQG�OHDG�
WLPHV��WR�GHVLJQ�SURGXFWV�DQG�VHUYLFHV�WKDW�HQDEOH
GHFLVLRQ�PDNLQJ�DQG�PD[LPL]H�HIIHFWLYHQHVV�RI
forecast improvements.

• $GYDQFH�XQGHUVWDQGLQJ�RI�GHFLVLRQ�PDNLQJ�QHHGV�
FDSDFLW\��DQG�XVH�RI�ZHDWKHU��ZDWHU��FOLPDWH��DQG
space weather information.

• 8QGHUVWDQG�WKH�IRUHFDVWHU�RSHUDWLRQDO�GHFLVLRQ
environment to optimize usability of new
PRGHOLQJ�WRROV�DQG�WHFKQRORJLHV�E\�HYDOXDWLQJ�DQG
XQGHUVWDQGLQJ�WKH�FRJQLWLYH�GHPDQGV�RQ�WKH�KXPDQ
IRUHFDVWHU�XVLQJ�VRFLDO�DQG�EHKDYLRUDO�VFLHQFH�

• (QKDQFH�WKH�LQWHJUDWLRQ�RI�VRFLDO��EHKDYLRUDO��DQG
HFRQRPLF�VFLHQFH�LQWR�ZHDWKHU��ZDWHU��DQG�FOLPDWH
research and development to understand how to
blend forecast advancements with societal needs and
response.

.H\�4XHVWLRQ������+RZ�FDQ�12$$�HQKDQFH�FRPPXQLFDWLRQV��SURGXFWV��DQG�
services to enable informed decision-making?

Research Highlight

Forecasting a Continuum of Environmental 
Threats (FACETs) is a new paradigm for the 
ZHDWKHU�ZDWFK�DQG�ZDUQLQJ�SURFHVV��8QGHU�WKLV�
new paradigm, weather forecasters communicate 
the public’s vulnerability to hazardous weather 
by using “threat grids” that rapidly update as 
new information becomes available, enabling 
more precise watches and warnings. Social and 
behavioral science is integrated into FACETs 
5	'��DV�KD]DUGRXV�ZHDWKHU�IRUHFDVWLQJ�LV�D�
physical science done by humans for humans. 
For example, NOAA has conducted baseline 
studies to be better able to understand how 
these more precise watches and warnings 
DႇHFW�SHRSOH¶V�EHKDYLRU�WKURXJK�VWXG\LQJ�WKH�
importance of probability and intensity in how 
extreme weather risks are characterized. These 
results will be used to design more user-friendly 
storm information to protect lives and property. 

1�
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12$$�5	'�DLP�WR�LPSURYH�RXU�DELOLW\�WR�XQGHUVWDQG��SURWHFW��PDQDJH��DQG�UHVWRUH�HFRV\VWHPV�WKDW�
VXSSRUW�KHDOWK\�ÀVKHULHV��LQFUHDVH�RSSRUWXQLWLHV�IRU�DTXDFXOWXUH��EDODQFH�FRQVHUYDWLRQ�ZLWK�WRXULVP�
DQG�UHFUHDWLRQ��SURYLGH�VDIH�DQG�HIÀFLHQW�PDULWLPH�WUDIÀF��DQG�H[SORUH�ZKDW�ZH�GR�QRW�NQRZ�DERXW�
WKH�RFHDQ��&RDVWDO��RFHDQ��DQG�*UHDW�/DNHV�UHVRXUFHV�DUH�YLWDO�WR�WKH�FRPPXQLWLHV�WKDW�GHSHQG�RQ�
WKHP�IRU�HFRV\VWHP�VHUYLFHV��H�J���IRRG��HQHUJ\�SURGXFWLRQ��VWRUP�PLWLJDWLRQ��UHFUHDWLRQ��HFRQRPLF�
prosperity). Declines in the health of  ecosystems that provide these services directly impact human 
KHDOWK�DQG�ZHOO�EHLQJ��'HPDQGV�RQ�HFRV\VWHPV�IRU�VHDIRRG��HQHUJ\�SURGXFWLRQ��DQG�RWKHU�SUHVVXUHV�
WKDW�FRQWULEXWH�WR�HFRQRPLF�JURZWK�DUH�LQFUHDVLQJ�DV�PDQ\�ORQJ�WHUP�VSHFLHV�SRSXODWLRQ�WUHQGV�
VKRZ�GHFOLQHV��'HSOHWHG�ÀVK�VWRFNV�DQG�GHFOLQHV�LQ�SURWHFWHG�VSHFLHV�PD\�UHGXFH�HPSOR\PHQW�DQG�
HFRQRPLF�DFWLYLW\�UHODWHG�WR�FRDVWDO�DQG�PDULQH�ZDWHUV��6HD�OHYHO�ULVH��VHD�LFH�ORVV��DQG�RFHDQ�ZDUPLQJ�
DQG�DFLGLÀFDWLRQ�FKDOOHQJH�WKH�UHVLOLHQFH�RI �FRDVWDO�FRPPXQLWLHV�DQG�FKDQJH�KDELWDWV�DQG�WKH�
UHODWLYH�DEXQGDQFH�DQG�GLVWULEXWLRQ�RI �VSHFLHV��,QFUHDVLQJ�FRDVWDO�SRSXODWLRQV��HFRQRPLF�H[SDQVLRQ��
JOREDO�WUDGH��DQG�QHZ�WUDGH�URXWHV�LQ�WKH�$UFWLF�LQFUHDVH�WKH�QHHG�IRU�VDIH�DQG�HIÀFLHQW�PDULWLPH�
WUDQVSRUWDWLRQ��12$$�QHHGV�WR�VXSSRUW�LQIRUPHG�GHFLVLRQV�WKDW�EDODQFH�FRQÁLFWLQJ�GHPDQGV�DV�ZHOO�
as economic and environmental considerations. 

9LVLRQ�$UHD����6XVWDLQDEOH�8VH�DQG�
6WHZDUGVKLS�RI �2FHDQ�DQG�&RDVWDO�
Resources

Photo captions (left to right, top to bottom). A diver ascending from abalone surveys. Photo credit: Adam Obaza, 
NOAA/NMFS/WCR/PRD. The Monterey Bay SportsFest at Del Monte Beach. Photo credit: Steve Lonhard, NOAA/
MBNMS. Mussels on longlines used for aquaculture. Photo credit: NOAA. Monk seal pups playing in the shallows at 
French Frigate Shoals. Photo credit: NOAA/PIFSC/HMSRP. Cod, pollock, and haddock in baskets to be counted and 
PHDVXUHG��3KRWR�FUHGLW��12$$�7HDFKHU�DW�6HD�3URJUDP��12$$�6KLS�+(15<�%��%,*(/2:��$[LDO�9ROFDQR�R௺�WKH�
FRDVW�RI�2UHJRQ�RQ�WKH�-XDQ�GH�)XFD�5LGJH��3KRWR�FUHGLW��12$$�30(/��
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(QYLURQPHQWDO�FKDQJHV�DQG�KXPDQ�DFWLRQV�FDQ�LPSDFW�WKH�UDQJH��SURFHVVHV��DQG�IXQFWLRQLQJ�RI �WKH�LQWHUUHODWHG�
HOHPHQWV�RI �HFRV\VWHPV��ZKLFK�LQ�WXUQ�PD\�PRGLI\�WKH�HFRV\VWHP�VHUYLFHV�IURP�ZKLFK�VRFLHW\�EHQHÀWV��6KDOORZ�
ZDWHU�FRUDO�UHHI �HFRV\VWHPV�DORQH�FRYHU�OHVV�WKDQ���SHUFHQW�RI �WKH�(DUWK·V�VHDÁRRU�ZKLOH�VXSSRUWLQJ�DQ�HVWLPDWHG����
SHUFHQW�RI �DOO�NQRZQ�PDULQH�VSHFLHV14�DQG�SURYLGLQJ������ELOOLRQ�LQ�YDOXH�WR�WKH�8�6��HFRQRP\�HDFK�\HDU15. NOAA 
5	'�ZLOO�OHYHUDJH�NQRZOHGJH��GHFLVLRQ�VXSSRUW�WRROV��DQG�HPHUJLQJ�WHFKQRORJLHV�WR�LGHQWLI\�WKH�UROH�RI �SK\VLFDO��
FKHPLFDO��DQG�ELRORJLFDO�LQWHUDFWLRQV�ZLWKLQ�FRDVWDO�DQG�RFHDQ�HFRV\VWHPV�WR�LQIRUP�UHVRXUFH�XVH�GHFLVLRQV�IRU�
better conservation and restoration of  these systems.

Research Highlight

.H\�4XHVWLRQ������+RZ�FDQ�NQRZOHGJH��WRROV��DQG�WHFKQRORJLHV�EH�OHYHUDJHG�WR�
EHWWHU�XQGHUVWDQG��SURWHFW��DQG�UHVWRUH�HFRV\VWHPV"

Objectives: 

• 'HYHORS�DQG�OHYHUDJH�HPHUJLQJ�WHFKQRORJLHV�
VXFK�DV�XQPDQQHG�DHULDO��XQGHUZDWHU��DQG�VXUIDFH
YHKLFOHV��H'1$��DQG�SDVVLYH�DQG�DFWLYH�DFRXVWLF
VRXQG�PDSSLQJ��WR�DXJPHQW�VXUYH\�FDSDFLW\�DQG
SURYLGH�PRUH�DFFXUDWH��SUHFLVH��DQG�V\QRSWLF
LQIRUPDWLRQ�RI�NH\�PDULQH�ÀVKHU\�DQG�SURWHFWHG
species populations and their habitats.

• Improve biomass and mortality estimates and
address measurement and process uncertainty with
HPHUJLQJ�WHFKQRORJLHV��DQG�LQFUHDVH�HQYLURQPHQWDO
VDPSOLQJ�DERDUG�H[LVWLQJ�VXUYH\V�

• ,QFUHDVH�NQRZOHGJH�DQG�XQGHUVWDQGLQJ��H�J��
LQFRUSRUDWLQJ�7UDGLWLRQDO�(FRORJLFDO�.QRZOHGJH�
of the mechanisms and combined effects of
HQYLURQPHQWDO�FKDQJHV�UHVXOWLQJ�IURP�DWPRVSKHULF�
RFHDQ��FU\RVSKHUH��DQG�ODQG�EDVHG�IRUFHV�RQ�PDULQH
species and ecosystems.

• Develop analytical models and tools to understand
DQG�TXDQWLI\�LPSDFWV�RI�HQYLURQPHQWDO�FKDQJH�LQ
ODUJH�PDULQH�HFRV\VWHPV�DQG�VSHFLHV�RI�LQWHUHVW�
LQFOXGLQJ�SURWHFWHG�VSHFLHV�

• ,PSURYH�DQG�VFDOH�XS�H[LVWLQJ�DQG�LQQRYDWLYH
UHVWRUDWLRQ�WHFKQLTXHV��H�J���FRUDO�SURSDJDWLRQ�DQG
SODQWLQJ�RQ�GDPDJHG�UHHIV��IRU�FRDVWDO�DQG�PDULQH
ecosystems.

• ([SDQG�WKH�DELOLW\�WR�SUHGLFW�FKDQJHV�LQ�HFRV\VWHPV
and ecosystem components in response to
HQYLURQPHQWDO�GULYHUV��H�J���FOLPDWH��H[WUHPH
ZHDWKHU��SROOXWLRQ��DFLGLÀFDWLRQ��DOWHUHG�KDELWDWV��

NOAA is developing advanced unmanned 
aircraft system (drone) technology to change the 
way marine mammal surveys are done. NOAA 
researchers have partnered with GeoThinkTank, 
0\VWLF�$TXDULXP�WR�GHYHORS�GURQH�WHFKQRORJ\�
for surveying northern fur seal pups in Alaska’s 
3ULELORI�,VODQGV��7KH\�DUH�FRPELQLQJ�YLVXDO�DQG�
thermal (multi-spectral) imaging to distinguish 
seal pups from the rocky shoreline. Field 
data collected in 2018 will be analyzed to 
FURVV�FDOLEUDWH�WKLV�HPHUJLQJ�WHFKQLTXH�ZLWK�
VWDQGDUG�VHDO�SXS�VXUYH\�WHFKQLTXHV�DQG�WR�
determine next steps in developing a custom 
GURQH�PRXQWHG�VHQVRU��,Q�DGGLWLRQ�WR�UHGXFLQJ�
disturbance and risk to the seal colonies, 
successful development of this advanced 
WHFKQLTXH�KDV�WKH�SRWHQWLDO�WR�UHGXFH�WKH�FRVW�
DQG�QXPEHU�RI�VWDႇ�UHTXLUHG�WR�FRPSOHWH�WKH�
annual survey.
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Research Highlight

7KH�¿UVW�12$$�)LVKHULHV�6WRFN�$VVHVVPHQW�
,PSURYHPHQW�3ODQ��6$,3��ZDV�UHOHDVHG�LQ�������
Since then, the number of stock assessments 
completed annually has increased from 50 in 
2001 to nearly 190 in 2015. Over the same 
timeframe, the number of stocks experiencing 
RYHU¿VKLQJ��DQQXDO�FDWFK�UDWH�WRR�KLJK��RU�WKDW�
DUH�RYHU¿VKHG��SRSXODWLRQ�VL]H�LV�WRR�ORZ��KDYH�
GHFOLQHG�E\����DQG����SHUFHQW�UHVSHFWLYHO\��
,Q������WKH�1H[W�*HQHUDWLRQ��1*��6$,3 was 
UHOHDVHG��7KH�1*6$,3�FDOOV�IRU�DVVHVVPHQWV�
that are “more holistic and ecosystem-linked” 
and use “innovative science and technological 
advancements to improve the data” for stock 
assessments. With climate change impacting 
ecosystems, stock assessments need to account 
IRU�QRQ�HTXLOLEULXP�HFRV\VWHP�VWDWHV��VKLIWV�LQ�
VWRFN�SURGXFWLYLW\��FXPXODWLYH�HႇHFWV�RI�¿VKLQJ�RQ�
multiple overlapping stocks, and socioeconomic 
drivers. While this can be achieved by expanding 
the scope of and data inputs to assessments, 
it must be balanced with agency resource 
constraints and the need to explain uncertainty. 
There is a need for more direct calibration of 
assessment data and more research to better 
XQGHUVWDQG�DQG�GHVFULEH�¿VK�VWRFN�G\QDPLFV�
and the physical, biological, and socioeconomic 
drivers of those dynamics. 

7KH�GRPHVWLF�VHDIRRG�VHFWRU�SURYLGHV�$PHULFDQV�ZLWK�SURWHLQ�ULFK�IRRG�ZKLOH�FRQWULEXWLQJ�MREV�DQG�UHYHQXH�WR�
WKH�1DWLRQ·V�HFRQRP\��,Q�������FRPPHUFLDO�ODQGLQJV�E\�8�6��ÀVKHUPHQ�LQ�WKH����VWDWHV�WRWDOHG�����ELOOLRQ�SRXQGV�
YDOXHG�DW������ELOOLRQ16��+RZHYHU��PDQ\�ZLOG�FDSWXUH�ÀVKHULHV�VWRFNV�DUH�KDUYHVWHG�DW�WKHLU�VXVWDLQDEOH�OLPLWV��12$$�
5	'�ZLOO�VXSSRUW�VHDIRRG�PRQLWRULQJ�DQG�KDUYHVWV�WR�VXVWDLQDEO\�PHHW�WKH�QHHGV�RI �FRPPHUFLDO��LQGLJHQRXV��DQG�
UHFUHDWLRQDO�ÀVKLQJ�FRPPXQLWLHV��

Objectives:

• 'HYHORS�QH[W�JHQHUDWLRQ�ÀVKHULHV�DQG�SURWHFWHG
VSHFLHV�VWRFN�DVVHVVPHQWV�WKDW�LQFRUSRUDWH�WKH
HIIHFWV�RI�HQYLURQPHQWDO�DQG�FOLPDWH�FKDQJH�RQ
VWRFN�G\QDPLFV��DORQJ�ZLWK�VSDWLDOO\�VSHFLÀF�KDELWDW�
TXDOLW\�PRGHOV��WR�RSWLPL]H�VXVWDLQDEOH�FRPPHUFLDO�
UHFUHDWLRQDO��DQG�VXEVLVWHQFH�KDUYHVW�ZKLOH
FRQVHUYLQJ�SURWHFWHG�VSHFLHV�

• ,PSURYH�DQDO\WLFDO�PHWKRGV�DQG�WHFKQRORJLHV
VXSSRUWLQJ�VHDIRRG�PRQLWRULQJ��DLPLQJ�WR�GRFXPHQW
DQG�SUHYHQW�LOOHJDOO\�KDUYHVWHG�ÀVK�IURP�HQWHULQJ
8�6��SRUWV�DQG�PDUNHWV�DQG�DFKLHYH�VXVWDLQDEOH
ÀVKHULHV�JOREDOO\�

• Develop safe and effective methods to monitor and
SUHYHQW�E\FDWFK�RI�QRQ�WDUJHW�VSHFLHV��LQFOXGLQJ�ÀVK�
PDULQH�PDPPDOV��DQG�VHD�WXUWOHV�WKDW�GULYH�FORVXUHV
RI�FRPPHUFLDO�DQG�UHFUHDWLRQDO�ÀVKHULHV�

• Develop environmental and social indicators that
IDFLOLWDWH�LQFUHDVHG�HFRV\VWHP�XQGHUVWDQGLQJ�DQG
sustainable coastal development and recreational
ÀVKLQJ�

Key Question 2.2: How can healthy and diverse ecosystems be sustained while 
PHHWLQJ�WKH�QHHGV�RI�LQGLJHQRXV��UHFUHDWLRQDO��DQG�FRPPHUFLDO�¿VKLQJ�
communities?

��
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Research Highlight

NOAA conducts research to advance 
DTXDFXOWXUH�SUDFWLFHV�DQG�VXFFHVV��DQG�IXQGV�
the development of better technologies for 
VKHOO¿VK�DTXDFXOWXUH�LQGXVWU\�WR�PRQLWRU�DQG�
respond to corrosive conditions. For example, 
NOAA researchers helped identify that changing 
carbonate chemistry due to upwelling and 
RFHDQ�DFLGL¿FDWLRQ�ZDV�WKH�FDXVH�RI�ODUYDO�
IDLOXUHV�DW�KDWFKHULHV�LQ�WKH�3DFL¿F�1RUWKZHVW�
EHWZHHQ������DQG������WKDW�LPSDFWHG�WKH����
million dollar oyster industry. With Washington 
State, university, and industry partners, NOAA 
researchers determined low pH water pumped 
LQWR�WKH�KDWFKHU\�PDGH�LW�GLႈFXOW�IRU�R\VWHU�
ODUYDH�WR�EXLOG�VKHOOV��UHVXOWLQJ�LQ�ODUJH�GLH�RႇV��
Together, researchers devised solutions for 
oyster production in low pH waters including 
PRQLWRULQJ�WKH�S+�RI�LQÀRZ�ZDWHU�ZLWK�RFHDQ�
REVHUYLQJ�V\VWHPV�VR�KDWFKHU\�VWDႇ�FDQ�EXႇHU�
the water pH and larval oysters can survive, and 
exploring whether some strains of oysters are 
PRUH�UHVLOLHQW�WR�RFHDQ�DFLGL¿FDWLRQ�DQG�ORZ�S+�
ZDWHU��7KH�:DVKLQJWRQ�6WDWH�%OXH�5LEERQ�3DQHO�
RQ�2FHDQ�$FLGL¿FDWLRQ�UHOHDVHG�UHSRUWV��������
2017) documenting further actions to mitigate 
WKH�HႇHFWV�RI�RFHDQ�DFLGL¿FDWLRQ�LQ�WKH�VWDWH��
5HVHDUFK�LV�RQJRLQJ�WR�XQGHUVWDQG�WKH�SK\VLFDO�
GULYHUV�RI�ORZ�S+�ZDWHUV��ELRORJLFDO�HႇHFWV�
on oysters and other commercially important 
species, and social impacts on the region.

Key Question 2.3: How can the growth of sustainable aquaculture in the United 
States be accelerated?

,PSRUWV�FXUUHQWO\�DFFRXQW�IRU�PRUH�WKDQ����SHUFHQW�RI �8�6��VHDIRRG�FRQVXPSWLRQ17��&RQVHUYDWLYH�HVWLPDWHV�VKRZ�
WKDW�LI �OHVV�WKDQ������SHUFHQW��RU�OHVV�WKDQ�����NP2��RI �WKH�8�6��H[FOXVLYH�HFRQRPLF�]RQH�ZHUH�XVHG�IRU�DTXDFXOWXUH��
LW�FRXOG�\LHOG�XS�WR���������PHWULF�WRQV�RI �DGGLWLRQDO�IDUPHG�VHDIRRG�SHU�\HDU����,Q�DGGLWLRQ�WR�LQFUHDVLQJ�VXSSO\��
investment in aquaculture will provide employment and business opportunities in coastal communities. NOAA 
5	'�LQ�DTXDFXOWXUH�SURGXFWLRQ�ZLOO�IDFLOLWDWH�VDIH��VXVWDLQDEOH�VHDIRRG�IRU�GRPHVWLF�DQG�LQWHUQDWLRQDO�PDUNHWV�

2EMHFWLYHV�

• 'HYHORS�PRGHOV��PDQXDOV��DQG�QHZ�WHFKQRORJLHV
�H�J���H'1$��WR�EHWWHU�GHWHUPLQH�RFHDQ�VSDFHV
VXLWDEOH�IRU�DTXDFXOWXUH��SURWHFW�QDWXUDO�HFRV\VWHPV�
DQG�PLQLPL]H�VSDFH�XVH�FRQÁLFWV�

• ,PSURYH�XQGHUVWDQGLQJ�DQG�GHYHORS�WRROV�WR
PDQDJH�DTXDFXOWXUH·V�HIIHFWV�RQ�WKH�PDULQH
HQYLURQPHQW��VSHFLHV��DQG�KDELWDWV��LQFOXGLQJ
PHDVXUHV�WR�PLQLPL]H�GLVHDVH�WUDQVIHU�DPRQJ
aquatic animals.

• &RQGXFW�VWXGLHV�IRU�HQKDQFLQJ�DTXDFXOWXUH
�ÀVK�JHQHWLFV�DQG�DSSOLHG�JHQRPLFV��VHOHFWLYH
EUHHGLQJ��GLVHDVH��DQG�KDWFKHU\�IHHG�VWRFNV��DQG
XQGHUVWDQGLQJ�WKH�LPSDFWV�RI�HQYLURQPHQWDO�FKDQJH
on aquaculture.

• 'HYHORS�DQG�LPSURYH�WHFKQRORJLHV��H�J���PDULQH
DTXDFXOWXUH�IHHGV��DXWRPDWHG�V\VWHPV��WR�UHGXFH
costs.
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Research Highlight

NOAA’s harmful algal bloom (HAB) forecasting 
FRQWLQXHV�RQ�D�SDWK�WR�KDYH�UHJLRQ�VSHFL¿F��
QDWLRQZLGH�FDSDELOLW\��,QKHUHQW�LQ�WKLV�HႇRUW�LV�
timely information on when a bloom will start, 
how large it will be in biomass and geographic 
coverage, at what point it will be toxic enough to 
DOHUW�SXEOLF�KHDOWK�RႈFLDOV�DQG�FRDVWDO�UHVRXUFH�
managers, and when the intensity might abate. 
(ႇRUWV�LQ�VHYHUDO�UHJLRQV�FRYHU�D�UDQJH�RI�+$%�
species (e.g., Karenia brevis, Alexandrium 
IXQG\HQVH��0DUJDOH¿GLQLXP�VS�) that produce a 
variety of concerns. HAB research focuses on 
basic understanding of why HAB blooms initiate, 
how toxins are produced, and how toxins move 
WKURXJK�IRRG�ZHEV�DQG�DUH�UHWDLQHG�E\�¿VK�
DQG�VKHOO¿VK�FRQVXPHG�E\�KXPDQV��$GGLWLRQDO�
work centers on developing simple and reliable 
methods to detect and analyze HAB toxins and 
understand their toxicity to humans and marine 
organisms. These elements, combined with HAB 
forecasting, reduces the impact on humans from 
toxic blooms by providing vital information to 
coastal managers.

7KH�8QLWHG�6WDWHV·�PDULQH�DQG�IUHVKZDWHU�FRDVWV�DUH�ERWK�KRPH�WR����SHUFHQW�RI �WKH�8�6��SRSXODWLRQ19 and national 
WUHDVXUHV�WKDW�GUDZ�PLOOLRQV�RI �SHRSOH�IURP�DURXQG�WKH�ZRUOG�WR�HQMR\�UHFUHDWLRQDO�SKRWRJUDSK\��ERDWLQJ��ÀVKLQJ��
EHDFKFRPELQJ��WLGH�SRROLQJ��ZDWHU�FRQWDFW�VSRUWV��DQG�RWKHU�DFWLYLWLHV��,Q�������QHDUO\����PLOOLRQ�DGXOWV�SDUWLFLSDWHG�
LQ�RFHDQ�DQG�FRDVWDO�UHFUHDWLRQ��VXSSRUWLQJ�PRUH�WKDQ�����PLOOLRQ�IXOO�WLPH�MREV�DQG�SURYLGLQJ������ELOOLRQ�LQ�
income to businesses20��+RZHYHU��KXPDQ�KDELWDWLRQ��UHFUHDWLRQ��DQG�WRXULVP�KDYH�WKH�SRWHQWLDO�WR�GHJUDGH�PDULQH�
KDELWDWV�WKURXJK�VXFK�WKLQJV�DV�PDULQH�GHEULV��ZDWHU�SROOXWLRQ��VRLO�HURVLRQ��DQG�ZLOGOLIH�GLVWXUEDQFH��12$$�5	'�
DLPV�WR�LQIRUP�GHFLVLRQ�PDNLQJ�RQ�EDODQFLQJ�HFRQRPLF�JURZWK�IURP�FRDVWDO�FRPPXQLWLHV��WRXULVP��DQG�UHFUHDWLRQ�
ZLWK�PDLQWDLQLQJ�WKH�KHDOWK�RI �FRDVWDO�DQG�RFHDQ�V\VWHPV��

Objectives:

• ,PSURYH�FDSDELOLWLHV�IRU�PRGHOLQJ��PRQLWRULQJ�
DQG�SUHGLFWLQJ�FKURQLF�DQG�DFXWH�VWUHVVRUV�WKDW
GHJUDGH�FRDVWDO�KDELWDWV�DQG�UHVRXUFHV��H�J���K\SR[LD�
RFHDQ�KHDW�ZDYHV���RU�SRVH�KXPDQ�KHDOWK�ULVNV��H�J��
KDUPIXO�DOJDO�EORRPV��SDWKRJHQV��ULS�FXUUHQWV��

• 'HYHORS�RU�LPSURYH�PHWKRGV�DQG�WHFKQRORJLHV�IRU
HQYLURQPHQWDO�VHQVRUV�DQG�PRQLWRULQJ�SODWIRUPV�
HQKDQFLQJ�FDSDELOLWLHV�WR�PHDVXUH�UHOHYDQW�SK\VLFDO
DQG�ELRJHRFKHPLFDO�WDUJHWV�EHWWHU��H�J���DFFXUDF\�
SUHFLVLRQ��HWF����IDVWHU��DQG�PRVW�FRVW�HIIHFWLYHO\�

• ,PSURYH�PHWKRGV�IRU�UHVWRULQJ�FRDVWDO�KDELWDW�
VXVWDLQLQJ�HFRV\VWHP�VHUYLFHV��SURPRWLQJ
HFRWRXULVP��DQG�H[SORLWLQJ�QDWXUH�EDVHG�DGDSWDWLRQ
solutions.

• 8QGHUVWDQG�WKH�SURFHVVHV�DQG�LPSDFWV�RI
WHPSHUDWXUH��RFHDQ�DFLGLÀFDWLRQ��VHD�OHYHO�ULVH�
DQG�KDUPIXO�DOJDO�EORRPV�RQ�PDULQH�RUJDQLVPV�
HFRV\VWHPV��DQG�FRDVWDO�FRPPXQLWLHV�

.H\�4XHVWLRQ������+RZ�FDQ�WKH�FRQVHUYDWLRQ�RI�FRDVWDO�DQG�PDULQH�UHVRXUFHV��
KDELWDWV��DQG�DPHQLWLHV�EH�EDODQFHG�ZLWK�JURZWK�LQ�WRXULVP�DQG�UHFUHDWLRQ"
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Research Highlight

,Q�-DQXDU\�RI�������D�WDQNHU�¿OOHG�ZLWK�OLTXH¿HG�
natural gas navigated the Northern Sea 
5RXWH�WKURXJK�WKH�ZLQWHU�$UFWLF�2FHDQ�ZLWKRXW�
DVVLVWDQFH�IURP�DQ�LFHEUHDNHU��5HFHQW�WUHQGV�LQ�
Arctic sea ice extent show year-round declines, 
with sharp summer declines leading to slower 
fall ice expansion and decreased multi-year 
�WKLFNHU��LFH�RYHUDOO��'HFUHDVHG�VHD�LFH�H[WHQW�
DQG�WKLFNQHVV�ZLOO�OHDG�WR�LQFUHDVHG�VKLS�WUDႈF�
through the Arctic. NOAA developed and is 
evaluating the Coupled Arctic Forecast System 
(CAFS) to improve ice and snow forecasts, 
which are critical to coastal communities and 
safe navigation. CAFS evolved by modifying the 
5HJLRQDO�$UFWLF�6\VWHP�0RGHO22  to account for 
short-term weather forecasts. The experimental 
modeling system combines multiple component 
models that account for the atmosphere 
�:5)��������ODQG��&/0������RFHDQ��323����
DQG�LFH��&,&(������&$)6�LV�FXUUHQWO\�SURGXFLQJ�
experimental sea ice forecasts. 

.H\�4XHVWLRQ������+RZ�FDQ�H௻FLHQFLHV�EH�PD[LPL]HG�DQG�VDIHW\�LPSURYHG�XQGHU�
LQFUHDVLQJ�PDULWLPH�WUD௻F�DQG�ODUJHU�YHVVHO�VL]HV"

1HDUO\����PLOOLRQ�UHJLVWHUHG�UHFUHDWLRQDO�ERDWHUV21�XWLOL]H�WKH�8�6��PDULQH�WUDQVSRUWDWLRQ�V\VWHP��DQG�PDQ\�8�6��JRRGV�
PRYH�WKURXJK�$PHULFDQ�SRUWV��0DULWLPH�WUDIÀF�DQG�FRPPHUFLDO�FDUJR�VL]HV�DUH�LQFUHDVLQJ�LQ�YROXPH��,QFUHDVLQJ�
PDULWLPH�WUDIÀF�PXOWLSOLHV�WKH�SRWHQWLDO�IRU�LQFLGHQWV�WKDW�FRXOG�LPSDFW�WKRVH�OLYLQJ�LQ�QHDUE\�FRDVWDO�FRPPXQLWLHV��
1HZ�YHVVHO�URXWHV�DUH�HPHUJLQJ�LQ�WKH�8�6��$UFWLF��PDNLQJ�LW�DOO�WKH�PRUH�LPSRUWDQW�IRU�PDULQHUV�WR�KDYH�DFFHVV�
WR�UHOLDEOH�DQG�HIÀFLHQW�QDYLJDWLRQ�SURGXFWV�DQG�VHUYLFHV��12$$�5	'�ZLOO�SURYLGH�DFFXUDWH��LQWHJUDWHG�ZHDWKHU�
DQG�RFHDQLF�PHDVXUHPHQWV�DQG�PRGHOV�WKDW�ZLOO�SHUPLW�XS�WR�GDWH�QDXWLFDO�SUHGLFWLRQV��SURGXFWV��DQG�VHUYLFHV���
IDFLOLWDWLQJ�GHFUHDVHG�GDPDJH�DQG�ORVV�DQG�HQKDQFLQJ�HFRQRPLF�HIÀFLHQF\�

2EMHFWLYHV�

• ,PSURYH�FRDVWDO�PRGHOV�DQG�RWKHU�RFHDQRJUDSKLF
SURGXFWV�IRU�PDMRU�8�6��SRUWV��DGGUHVVLQJ�LQFUHDVHG
YHVVHO�WUDIÀF�ZLWK�ZLGHU�EHDPV�DQG�GHHSHU�GUDIWV�

• Develop new ocean and sea ice observation and
IRUHFDVWLQJ�FDSDELOLWLHV��H�J���HDUWK�V\VWHP�XQLÀHG
models) to improve prediction of explosive oceanic
VWRUPV�DQG�VXSSRUW�SRODU�DFFHVV��VDIHW\��DQG
sustainable use.

• &RUUHFW�PHWHU�OHYHO�HUURUV�LQ�$UFWLF�SRVLWLRQLQJ�DQG
provide a new vertical reference frame to support
$UFWLF�QDYLJDWLRQ�

• 6XSSRUW�GRPHVWLF�DQG�LQWHUQDWLRQDO�5	'�IRFXVHG
on innovative oil spill and other incident response
WHFKQRORJLHV�DQG�SURFHGXUHV��SDUWLFXODUO\�WKRVH
suitable for the Arctic environment.

• 8QGHUVWDQG�WKH�LPSDFWV�RI�LQFUHDVHG�YHVVHO�WUDIÀF
and maritime activity on protected species safety
and health.

2�
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Research Highlight

NOAA supports global initiatives, such as the 
8�1��'HFDGH�RI�2FHDQ�6FLHQFH�IRU�6XVWDLQDEOH�
'HYHORSPHQW�DQG�WKH�1LSSRQ�)RXQGDWLRQ���
*(%&2�6HDEHG������3URMHFW��WR�FUHDWH�KLJK�
resolution bathymetric maps of the Earth’s 
VHDEHG��%\�OHDGLQJ�QDWLRQDO�HႇRUWV�WR�H[SORUH�
WKH�8�6��([FOXVLYH�(FRQRPLF�=RQH��((=����
and contributing to global programs by sharing 
data from mapping the seabed in international 
waters, NOAA is making ocean exploration 
PRUH�DFFHVVLEOH�DQG�¿OOLQJ�NQRZOHGJH�JDSV�
LQ�WKH�VFLHQWL¿F�XQGHUVWDQGLQJ�RI�JOREDO�GHHS�
ZDWHUV�DQG�VHDÀRRU�WKURXJK�PDSSLQJ�DQG�
FKDUDFWHUL]DWLRQ�HႇRUWV��$�NH\�FRPSRQHQW�LV�
in the advancement of new and emerging 
technologies, such as unmanned systems, that 
FDQ�RSWLPL]H�WKH�DFTXLVLWLRQ�DQG�SURFHVVLQJ�
RI�GDWD�WR�PHHW�PDSSLQJ�REMHFWLYHV�LQ�PRUH�
UHPRWH�DUHDV�RI�WKH�8�6��((=�DQG�JOREDO�RFHDQV��
Comprehensive seabed maps are important for: 
navigation safety; national security; heritage; 
communications cables; forecasting weather, 
tsunami, and storm surge events; climate change 
SURMHFWLRQV��DQG�GH¿QLQJ�EHQWKLF�HFRV\VWHPV�

7KH�RFHDQ�FRYHUV����SHUFHQW�RI �WKH�(DUWK·V�VXUIDFH��FRQWDLQV�WKH�(DUWK·V�ODUJHVW�ZDWHUIDOO23�DQG�ORQJHVW�PRXQWDLQ�
UDQJH24��DQG�LV�KRPH�WR�XQLTXH�RUJDQLVPV��$Q�HVWLPDWHG����SHUFHQW�RI �WKH�RFHDQ�VSHFLHV�KDYH�\HW�WR�EH�FODVVLÀHG25 
DQG��RI �WKH�����PLOOLRQ�VTXDUH�QDXWLFDO�PLOHV�RI �WKH�8�6��([FOXVLYH�(FRQRPLF�=RQH�DQG���������VTXDUH�QDXWLFDO�
PLOHV�RI �8�6��FRDVWDO�ZDWHUV��RQO\����SHUFHQW�KDV�EHHQ�PDSSHG�DW�����PHWHU�JULG�UHVROXWLRQ�XVLQJ�PRGHUQ�PHWKRGV26. 
12$$�5	'�LQFUHDVHV�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI �RFHDQ�UHVRXUFHV��HQDEOLQJ�SROLF\�PDNHUV��PDQDJHUV��DQG�
UHVHDUFKHUV�WR�PDNH�LQIRUPHG�GHFLVLRQV�IRU�VWHZDUGVKLS�RI �WKHVH�UHVRXUFHV�DQG�UHJLRQV�

Objectives:

• $GYDQFH�PDSSLQJ�WHFKQRORJLHV��WRROV��DQG
PHWKRGRORJLHV�WR�VXSSRUW�PDULWLPH�FRPPHUFH�
GLVFRYHU�DUFKDHRORJLFDO�DQG�KHULWDJH�VLWHV��LGHQWLI\
PDULQH�KRWVSRWV�DQG�VSDZQLQJ�DJJUHJDWLRQ�VLWHV�
DQG�H[SDQG�VFLHQWLÀF�XQGHUVWDQGLQJ�RI�WKH�VHDÁRRU
IRU�HFRQRPLF�DFWLYLWLHV��VXFK�DV�UHVRXUFH�H[WUDFWLRQ
VLWLQJ�

• $FKLHYH�KLJK�UHVROXWLRQ�PDSSLQJ�RI�WKH�GHHSHU�8�6�
H[FOXVLYH�HFRQRPLF�]RQH��((=���DQG�([WHQGHG
&RQWLQHQWDO�6KHOI��(&6��WR�IDFLOLWDWH�SUXGHQW
UHVRXUFH�XVH�DQG�LQGXVWULDO�DFWLYLWLHV��H�J���HQHUJ\
GHYHORSPHQW��PLQHUDO�UHVRXUFH�PDSSLQJ��ÀVKHULHV
characterization).

• )XUWKHU�XQGHUVHD�H[SORUDWLRQ��XVLQJ�ERWK
FXUUHQW�DQG�HPHUJLQJ�REVHUYDWLRQ�SODWIRUPV�DQG
WHFKQRORJLHV��H�J���DXWRQRPRXV�XQGHUZDWHU�YHKLFOHV�
UHPRWH�VHQVLQJ��H'1$��·RPLFV���WR�FKDUDFWHUL]H�DQG
map habitats and environmental features.

• $FWLYHO\�HQJDJH�LQ�PDSSLQJ�DQG�UHVRXUFH�PRQLWRULQJ
LQ�WKH�$UFWLF�VKHOI�UHJLRQV��ZKLFK�KDYH�EHHQ�ODUJHO\
XQH[SORUHG��IRU�EDVHOLQH�GDWD�DQG�VXEVHTXHQW
UHFRPPHQGDWLRQV�IRU�ORQJ�WHUP�PRQLWRULQJ�

.H\�4XHVWLRQ������:KDW�H[LVWV�LQ�WKH�XQH[SORUHG�DUHDV�RI�WKH�RFHDQ"
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Research Highlight

NOAA is conducting a study to understand how 
PDULQH�GHEULV�DႇHFWV�WKH�HFRQRPLHV�RI�WRXULVP�
dependent coastal communities. Marine debris 
FDQ�DႇHFW�VHYHUDO�HFRQRPLF�VHFWRUV�LQFOXGLQJ�
DTXDFXOWXUH��¿VKHULHV��FRPPHUFLDO�VKLSSLQJ��
recreational boating, local coastal governments, 
coastal tourism, and emergency response 
services. The costs associated with marine 
debris can be direct (i.e., beach cleanups, 
gear replacement) or indirect (i.e., impacts to 
biodiversity and ecosystem services). To better 
understand the impacts of marine debris on 
WRXULVP�DURXQG�WKH�FRXQWU\��D�5HJLRQDO�3LORW�
6WXG\�ZDV�FRQGXFWHG�DV�D�¿UVW�DWWHPSW�WR�OLQN�
beach trip choices with estimates of marine 
debris at beaches. The regions of interest for this 
ZRUN�LQFOXGHG�WKH�*UHDW�/DNHV��2+���0LG�$WODQWLF�
�'(���*XOI�RI�0H[LFR��$/���DQG�:HVW�&RDVW��&$���
8VLQJ�WKLV�LQIRUPDWLRQ�DQG�GDWD�IURP�D�SUHYLRXV�
study, the intent is to evaluate changes in tourism 
spending based on increases or decreases 
in marine debris, improve our understanding 
of the economic impact of marine debris, and 
SULRULWL]H�DUHDV�RI�WKH�8QLWHG�6WDWHV�ZKHUH�IXWXUH�
SUHYHQWLRQ�DQG�UHPRYDO�HႇRUWV�PLJKW�EH�QHHGHG�

Key Question 2.7: How can NOAA utilize and improve socioeconomic 
LQIRUPDWLRQ�WR�HQKDQFH�WKH�VXVWDLQDELOLW\�RI�HFRV\VWHP�VHUYLFHV��SXEOLF�
HQJDJHPHQW�SUDFWLFHV��DQG�HFRQRPLF�EHQH¿WV"

7KH�VWHZDUGVKLS�DQG�XWLOL]DWLRQ�RI �RFHDQ�DQG�FRDVWDO�UHVRXUFHV�DUH�LQÁXHQFHG�E\�VRFLRHFRQRPLF�IDFWRUV��
SHUFHSWLRQV��DQG�EHKDYLRU��+XPDQ�DFWLYLWLHV�GLUHFWO\�DQG�LQGLUHFWO\�LPSDFW�WKH�TXDQWLW\�DQG�TXDOLW\�RI �HFRV\VWHP�
VHUYLFHV�IRU�FXUUHQW�DQG�IXWXUH�JHQHUDWLRQV��,Q�WXUQ��KXPDQ�EHKDYLRU�LV�VKDSHG�E\�ERWK�WKH�ULVNV�DQG�RSSRUWXQLWLHV�
of  ocean and coastal phenomena and resources. NOAA conducts social science research to better understand and 
VXSSRUW�GHFLVLRQ�PDNLQJ�SURFHVVHV�IRU�WKH�VDIHW\�RI �FRDVWDO�FRPPXQLWLHV�DQG�YLVLWRUV��WKH�VXVWDLQDELOLW\�RI �RFHDQ�
UHVRXUFHV��DQG�WKH�EHQHÀW�RI �WKH�8�6��HFRQRP\��

Objectives:

• Provide economic research and associated outreach
SURJUDPPLQJ�WR�DTXDFXOWXUH�EXVLQHVVHV�WR�LQFUHDVH
WKHLU�HIIHFWLYHQHVV�DQG�HIÀFLHQF\�

• ,QFRUSRUDWH�VRFLRHFRQRPLF�GULYHUV�RI�ÀVKLQJ
EHKDYLRU�LQWR�VWRFN�DVVHVVPHQW�PRGHOV�WKDW�DUH�XVHG
WR�GHYHORS�ÀVKHU\�G\QDPLFV�IRUHFDVWV��DV�ZHOO�DV
SUHGLFW�IXWXUH�FDWFKHV�DQG�VWRFN�VWDWXV�

• 8QGHUVWDQG�KRZ�HQYLURQPHQWDO�GHJUDGDWLRQ��H�J��
PDULQH�GHEULV��RLO�VSLOOV��DQG�FRDVWDO�KD]DUGV�LPSDFW
WKH�HFRQRPLHV�DQG�VRFLDO�ZHOO�EHLQJ�RI�FRDVWDO
FRPPXQLWLHV��LQFOXGLQJ�GLUHFW�DQG�LQGLUHFW�FRVWV�WR
society.

• &RQGXFW�VRFLRHFRQRPLF�DQDO\VHV��LQFOXGLQJ�EHQHÀW�
FRVW�PHWULFV��IRU�SRUWV�WKDW�LPSOHPHQW�12$$·V
3UHFLVLRQ�1DYLJDWLRQ�SURJUDP�

• Improve information products and outreach efforts
WKDW�FRPPXQLFDWH�KXPDQ�KHDOWK�ULVNV��DQG�HYDOXDWH
UHVSRQVHV�DFURVV�GLIIHUHQW�JURXSV�LQ�VRFLHW\�WKURXJK
VRFLDO�PHGLD�DQG�ZHE�PHWULFV�DIWHU�VSHFLÀF�HYHQWV�RU
SKHQRPHQD��H�J���D�KDUPIXO�DOJDO�EORRP�HYHQW�RU�D
pollution episode).

• ,PSURYH�PRGHOLQJ�RI�KD]DUG�LPSDFW�UHGXFWLRQ�E\
QDWXUDO�LQIUDVWUXFWXUH�DQG�ZHOO�IXQFWLRQLQJ�FRDVWDO
HFRV\VWHPV��H�J���VWRUP�VXUJH�DWWHQXDWLRQ�E\�ZHWODQGV
DQG�FRUDOV��WR�TXDQWLI\�WKH�ULVN�UHGXFWLRQ�VHUYLFHV
provided by these systems.

2�
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$�UREXVW�UHVHDUFK�DQG�GHYHORSPHQW�HQWHUSULVH�LV�YLWDO�IRU�UHGXFLQJ�WKH�LPSDFWV�RI �KD]DUGRXV�
ZHDWKHU�DQG�HQDEOLQJ�WKH�VXVWDLQDEOH�XVH�DQG�VWHZDUGVKLS�RI �RFHDQ�DQG�FRDVWDO�UHVRXUFHV��$OO�
DUHDV�RI �12$$�5	'�UHTXLUH�LQWHJUDWHG�PRGHOV��RSWLPDO�REVHUYDWLRQ�SODWIRUPV��DQG�HIÀFLHQW�
DQG�HIIHFWLYH�H[SORLWDWLRQ�RI �%LJ�'DWD�DQG�LQIRUPDWLRQ�WHFKQRORJ\�WR�EHVW�VHUYH�12$$·V�PLVVLRQ��
12$$�UHOLHV�RQ�(DUWK�REVHUYDWLRQV��ERWK�SK\VLFDO�DQG�ELRJHRFKHPLFDO��GHULYHG�IURP�D�YDULHW\�RI �
VHQVRUV�DQG�SODWIRUPV��H�J���VDWHOOLWHV��UDGDUV��PDQQHG�DQG�XQPDQQHG�DLUFUDIW��JURXQG�VWDWLRQV��VHD�
JRLQJ�YHVVHOV��EXR\V��VXEPHUVLEOHV���(PSOR\LQJ�VWDQGDUGL]HG�GDWD�PDQDJHPHQW�SUDFWLFHV�HQVXUHV�
WKDW�WKH�HQYLURQPHQWDO�LQIRUPDWLRQ�SURYLGHG�LV�DSSURSULDWHO\�SUHVHUYHG��DFFHVVLEOH��DQG�XVDEOH�IRU�
DQDO\VLV��LQWHJUDWLRQ��DQG�VKDULQJ�WR�VXSSRUW�DGYDQFHV�LQ�PRGHOLQJ�DQG�VSXU�VFLHQWLÀF�DQG�FRPPHUFLDO�
LQQRYDWLRQ��,QWHJUDWLQJ�VRFLDO�VFLHQFHV�LQWR�12$$·V�GDWD�PDQDJHPHQW�LQFOXGHV�DQ�XQGHUVWDQGLQJ�RI �
KXPDQ�EHKDYLRU�DQG�UHVSRQVH�WR�RSWLPL]H�GDWD�DFFHVVLELOLW\��FRPSUHKHQVLRQ��DQG�XWLOLW\��

Vision Area 3: A Robust and 
(IIHFWLYH�5HVHDUFK��'HYHORSPHQW��
DQG�7UDQVLWLRQ�(QWHUSULVH

Photo captions (left to right, top to bottom). NOAA Ship PISCES at sunset. Photo credit: NOAA. The kinetics 
laboratory NOAA/ESRL/CSD. Photo credit: Will von Dauster, NOAA. An Echoboat autonomous surface vehicle 
surveys a channel to investigate possible shoaling. Photo credit: NOAA. NOAA supercomputing system at a data 
center in Florida. Photo credit: NOAA. A Science on the Sphere presentation. Photo credi: Anupa Asokan, NOAA. 
NOAA P-3, N43RF, also known as “Miss Piggy”, departing Kangerlussuaq on its way to support an Operation 
,FHEULGJH�PLVVLRQ�ÀLJKW��3KRWR�FUHGLW��12$$�20$2�$2&�
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Research Highlight

Beginning in 2019, the Earth Prediction 
,QQRYDWLRQ�&HQWHU��(3,&), will be established 
to improve coordination and development 
RI�WKH�8QLWHG�6WDWHV¶�ZHDWKHU�IRUHFDVWLQJ�
capabilities and reclaim international leadership 
in weather prediction to protect life, property, 
DQG�HQKDQFH�RXU�QDWLRQ¶V�HFRQRP\��(3,&�ZLOO�
VHUYH�DV�D�FHQWHU�IRU�HQDEOLQJ�5	'��OHDGLQJ�
to rapid development of new models through 
collaboration between NOAA, its partners, 
and engagement with community modeling 
HႇRUWV��7KURXJK�GHVLJQDWLRQ�RI�WKLV�FHQWHU��
12$$�LV�GHYHORSLQJ�HႇHFWLYH�PHFKDQLVPV�IRU�
gaining input across the modeling community 
as recommended by the NOAA Community 
0RGHOLQJ�5HYLHZ�&RPPLWWHH�5HSRUW�LQ�����27. 
,PSURYHPHQWV�LQ�ZHDWKHU�DQG�FOLPDWH�PRGHOLQJ�
will feed advancements in operational forecast 
SURGXFWV��LPSDFWLQJ�PDQ\�VHFWRUV�RI�WKH�8QLWHG�
States economy ranging from agriculture and 
¿VKHULHV�PDQDJHPHQW�WR�HQHUJ\�PDUNHWV�DQG�
inland water management.

2EMHFWLYHV�

• 3XUVXH�D�XQLÀHG�PRGHOLQJ�DSSURDFK�WR�DSSO\�D
FRPPRQ��SK\VLFDOO\�FRQVLVWHQW�IUDPHZRUN�IRU
LQWHURSHUDELOLW\�DFURVV�GLVFLSOLQHV�XVLQJ�FROODERUDWLYH
HQJDJHPHQW�ZLWK�WKH�H[WHUQDO�UHVHDUFK�FRPPXQLW\�

• $GYDQFH�GDWD�LQWHJUDWLRQ��DVVLPLODWLRQ��DQG�(DUWK
6\VWHP�0RGHOLQJ�)UDPHZRUN��(60)��FRQQHFWLYLW\
for NOAA’s research and operational models that
FRXSOH�WKH�DWPRVSKHUH��RFHDQ��ODQG��DQG�LFH�DW�JOREDO
DQG�UHJLRQDO�VFDOHV�

• 4XDQWLI\�PRGHO�XQFHUWDLQW\�DQG�VNLOO�IRU�DOO�12$$
RSHUDWLRQDO�PRGHOV�DQG�IRUHFDVW�SURGXFWV��LQFOXGLQJ
TXDQWLÀHG�XQGHUVWDQGLQJ�RI�WKH�XQFHUWDLQWLHV
between different climate models in their
SURMHFWLRQV�

• 'HYHORS�VRXQG�PRGHOLQJ�GRZQVFDOLQJ�WHFKQLTXHV
IRU�FOLPDWH�DSSOLFDWLRQV�IRU�PXOWLSOH�UHJLRQDO�VSDWLDO
DQG�WHPSRUDO�VFDOHV��LQFOXGLQJ�DQ�HPEHGGHG�DQG
QHVWHG�UHJLRQDO�(DUWK�V\VWHP�SURMHFWLRQ�FDSDELOLW\�

• ,QWHJUDWH�HQYLURQPHQWDO�GDWD�IURP�PRQLWRULQJ
DVVHWV�LQWR�KLJK�UHVROXWLRQ�RSHUDWLRQDO�PRGHOV��H�J��
hydrodynamic) to produce environmental forecasts
�H�J���VDOLQLW\�DQG�WHPSHUDWXUH��DQG�GHFLVLRQ�VXSSRUW
tools to facilitate sustainable use of marine resources
and identify important habitats.

• Develop and incorporate advanced data assimilation
WHFKQLTXHV��LQFUHDVHG�H[SORLWDWLRQ�RI�REVHUYDWLRQDO
FDSDELOLWLHV��DQG�DGYDQFHG�QXPHULFDO�PHWKRGV�LQWR
NOAA models to improve predictive capabilities.

12$$�PRGHOV�DQDO\]H�DQG�SUHGLFW�WKH�VWDWH�RI �WKH�RFHDQ��DWPRVSKHUH��FU\RVSKHUH��ODQG��DQG�ELRVSKHUH��GHYHORS�
RXU�NQRZOHGJH�RI �V\VWHP�G\QDPLFV��DQG�LQIRUP�GHFLVLRQ�PDNLQJ�IRU�PLWLJDWLQJ�KD]DUGV�DQG�RSWLPL]LQJ�VWHZDUGVKLS��
+RZHYHU��FRPSOH[�LQWHUDFWLRQV�EHWZHHQ�SK\VLFDO��ELRJHRFKHPLFDO��DQG�EHKDYLRUDO�SKHQRPHQD�PDNH�LW�GLIÀFXOW�WR�
accurately simulate and forecast future events. NOAA’s R&D aim to improve the representativeness and predictive 
VNLOO�RI �12$$·V�PRGHOV�E\�GHYHORSLQJ�QHZ�WHFKQLTXHV��HPSOR\LQJ�QHZ�RU�LPSURYHG�SDUDPHWHUV��QHVWLQJ�DQG�
FRXSOLQJ�(DUWK�V\VWHP�PRGHOLQJ�DQG�GDWD�DVVLPLODWLRQ��DQG�WUDQVLWLRQLQJ�5	'�WR�RSHUDWLRQV�DQG�DSSOLFDWLRQV�

.H\�4XHVWLRQ������+RZ�FDQ�XQL¿HG�PRGHOLQJ�EH�LQWHJUDWHG�DQG�LPSURYHG�ZLWK�
UHVSHFW�WR�VNLOO��H௻FLHQF\��DQG�DGDSWDELOLW\�IRU�VHUYLFH�WR�VWDNHKROGHUV"

2�
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Research Highlight

)URP������������12$$�ODXQFKHG�¿YH�QHZ�
VDWHOOLWHV��-DVRQ����*2(6�����*2(6�����-366�
���DQG�&260,&����SURYLGLQJ�JOREDO�GDWD�IRU�
timely and accurate weather forecasts. These 
VDWHOOLWHV�HQDEOH�DQG�HQKDQFH�12$$�5	'�E\�
producing data critical to detecting and observing 
environmental phenomena. As an example, 
GDWD�IURP�VDWHOOLWHV�KDYH�SURYLGHG�ÀRRG�PDSV�
to the Federal Emergency Management Agency 
(FEMA) to aid in forecasting, warning, and 
UHFRYHU\�IURP�PDMRU�KXUULFDQHV��12$$�5	'�
furthers the power of these observing systems by 
LQFRUSRUDWLQJ�DUWL¿FLDO�LQWHOOLJHQFH��$,) to better 
extract information from data, thereby enabling 
better analyses and predictions from satellite 
images and data. For example, NOAA scientists 
KDYH�EHJXQ�H[SORULQJ�ZD\V�WR�XVH�$,�WR�¿OO�VSDWLDO�
and temporal gaps in satellite data, as well as 
to automatically identify features of interest in a 
satellite image, such as a developing hurricane. 
7KH�XVH�RI�$,�KDV�WKH�SRWHQWLDO�WR�GHFUHDVH�WKH�
time it takes to process the immense volumes of 
satellite data, potentially increasing the amount 
of data leveraged for predictions.

Key Question 3.2: How can Earth observations be advanced and their associated 
platforms be optimized to meet NOAA’s needs?

12$$�RZQV��SDUWQHUV�ZLWK��DQG�OHYHUDJHV�QHDUO\�����REVHUYLQJ�V\VWHPV�WKDW�SURYLGH�������SURGXFWV�DQG�VHUYLFHV��. 
12$$�REVHUYLQJ�V\VWHPV��H�J���VDWHOOLWHV��EXR\V��XQPDQQHG�V\VWHPV��JHQHUDWH�JOREDO�HQYLURQPHQWDO�GDWD�DQG�
LPDJHV�WKDW�DUH�XVHG�WR�EHWWHU�XQGHUVWDQG�RXU�G\QDPLF�(DUWK��DV�ZHOO�DV�IRU�DQDO\VHV�DQG�IRUHFDVWV��12$$�5	'�
ZLOO�RSWLPL]H�LQ�VLWX�REVHUYLQJ�V\VWHPV�DQG�VDWHOOLWHV�E\�H[WHQGLQJ�WKH�SDUDPHWHUV�REVHUYHG�DQG�LPSURYLQJ�WKHLU�
FRQÀJXUDWLRQ��DFFXUDF\��FRYHUDJH��UHVROXWLRQ��DQG�HIIHFWLYHQHVV��ZKLOH�PLQLPL]LQJ�REVHUYLQJ�V\VWHP�FRVW�

Objectives:

• (YDOXDWH�WKH�FXUUHQW�EXVLQHVV�PRGHO�IRU
observational data and technical capabilities for
DOWHUQDWLYHV��LQFOXGLQJ�WKH�XVH�RI�FRPPHUFLDO
SURGXFWV��IRU�RSWLPL]LQJ�12$$·V�FXUUHQW�DQG
IXWXUH�REVHUYLQJ�V\VWHPV��DLPLQJ�WR�HQKDQFH
XWLOLW\��XQGHUVWDQGLQJ��DFFXUDF\��FKDUDFWHUL]DWLRQ�
DQG�PRQLWRULQJ��LQFOXGLQJ�HFRV\VWHP�VWDWH�DQG
SURFHVVHV���ZKLOH�PLQLPL]LQJ�FRVWV�

• /HDG�LQQRYDWLRQV�LQ�HQYLURQPHQWDO�VHQVRUV�
XQPDQQHG�V\VWHPV��DQG�RWKHU�REVHUYLQJ�V\VWHP
GHYHORSPHQW�DQG�DSSOLFDWLRQ�WKDW�LQFUHDVH�HIÀFLHQF\
DQG�HIIHFWLYHQHVV�DQG�PLQLPL]H�FRVWV��VXFK�DV
PLQLDWXUL]DWLRQ��FRPSUHVVLYH�VHQVLQJ��DQG�WKH
exploitation of platforms of opportunity and
DGDSWLYH�VDPSOLQJ�

• Lead development of new and enhanced retrieval
RI�HQYLURQPHQWDO�SDUDPHWHUV��H�J���PRLVWXUH��VHD�LFH�
from satellite sensors and extend the exploitation
of satellite observations in NOAA operations and
applications.

• /HDG�LQQRYDWLRQ�LQ�GDWD�SURFHVVLQJ�DQG�DUWLÀFLDO
LQWHOOLJHQFH��LQFOXGLQJ�VXFK�WHFKQLTXHV�DV�PDFKLQH
OHDUQLQJ��WR�HQKDQFH�HIÀFLHQW�DQG�HIIHFWLYH
exploitation of observation data.

• 6XSSRUW�WKH�GHYHORSPHQW�RI�UHDO�WLPH�GDWD�VKDULQJ
SURGXFWV�LQ�FROODERUDWLRQ�ZLWK�UHJLRQDO�DVVRFLDWLRQV
�H�J��8�6��,QWHJUDWHG�2FHDQ�2EVHUYLQJ�6\VWHP��
LQFOXGLQJ�FRQWULEXWLRQV�IURP�WKH�SULYDWH�VHFWRU�
DFDGHPLD��DQG�UHVHDUFK�LQVWLWXWLRQV��WR�HQVXUH
timely and accurate use of ocean and coastal data in
NOAA forecasts.

• ([SORUH�WKH�H[SORLWDWLRQ�RI�SULYDWH�VHFWRU�GDWD
QHWZRUNV�WR�LPSURYH�PRGHO�LQLWLDOL]DWLRQ�
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Research Highlight

12$$¶V�%LJ�'DWD�3URMHFW continues to 
show success through leveraging public-
private partnerships to broaden the use and 
dissemination of NOAA data through modern 
cloud platforms. As of 2020, more than 100 
NOAA datasets have been made available 
through cloud platforms with Microsoft Azure, 
Google Cloud Platform, Amazon Web Services, 
,%0��DQG�2SHQ�&RPPRQV�&RQVRUWLXP��
7KLV�HႇRUW�PDNHV�12$$¶V�GDWD�PRUH�UHDGLO\�
accessible and usable by the American public, 
helping to further business and economic growth.

12$$�JHQHUDWHV�QHDUO\����WHUDE\WHV�RI �GDWD�D�GD\�IURP�VDWHOOLWHV��UDGDUV��VKLSV��ZHDWKHU�PRGHOV��DQG�RWKHU�VRXUFHV29. 
$V�GDWD�SURFHVVLQJ�DQG�VWRUDJH�FDSDELOLWLHV�KDYH�LPSURYHG��12$$�KDV�LQFUHDVLQJO\�XVHG�%LJ�'DWD�DQDO\WLFV�WR�
FUHDWH�D�PRUH�GHWDLOHG�DQG�DFFXUDWH�SLFWXUH�RI �WKH�(DUWK·V�V\VWHPV��,Q�RUGHU�WR�EH�DFFXUDWH��HIIHFWLYH��DQG�XVHIXO��
%LJ�'DWD�DQG�RWKHU�ODUJH�GDWDVHWV�UHTXLUH�WHFKQRORJLFDO�LQIUDVWUXFWXUH��DQDO\WLFDO�H[SHUWLVH��DQG�GDWD�YLVXDOL]DWLRQ��
12$$�5	'�ZLOO�FRQWLQXH�WR�LPSURYH�GDWD�XVH�DQG�DFFHVV�WR�PLWLJDWH�HUURUV��DFFHOHUDWH�DQG�WUDQVLWLRQ�5	'�HIIRUWV��
LPSURYH�RSHUDWLRQDO�HIÀFLHQF\��DQG�SURYLGH�LQIRUPDWLRQ�IRU�EHWWHU�GHFLVLRQ�PDNLQJ�

Objectives:

• $GYDQFH�%LJ�'DWD�DQG�$,�DQDO\WLFV�DQG�XWLOL]H�FORXG
FRPSXWLQJ�SODWIRUPV�WR�LGHQWLI\��XQGHUVWDQG��DQG
IRUHFDVW�FKDQJHV�LQ�WKH�(DUWK�V\VWHP��H�J���FLUFXODWLRQ
SDWWHUQV��FRDVWDO�DQG�PDULQH�HFRV\VWHPV��VHD�OHYHO
rise).

• Develop methods to improve interoperability and
synchronization of data and information across
ODUJH�GDWDVHWV�WR�SURPRWH�LQQRYDWLRQ��XWLOLW\��DQG
accessibility.

• ,QFRUSRUDWH�SUHGLFWLYH�DQDO\WLFV��FRJQLWLYH�DQG�KLJK�
SHUIRUPDQFH�FRPSXWLQJ��DQG�DXWRPDWLRQ�WR�FRPELQH
forecast information with impact information.

• /HYHUDJH�DGYDQFHG�WHFKQRORJLHV�DQG�OHDGLQJ
practices from social science to improve data access
DQG�GDWD�DUFKLYLQJ�

• 'HYHORS�FRVW�HIIHFWLYH�DQG�HIÀFLHQW�ZD\V�WR�SURFHVV
DQG�DQDO\]H�ODUJH�GDWDVHWV��H�J���GDWD�PLQLQJ��
LQFOXGLQJ�LPDJH��YLGHR��DQG�JHQRPLF�GDWD�

• ,QYHVWLJDWH�K\EULG�DQG�FRPPHUFLDO�FORXG�FRPSXWLQJ
SODWIRUPV�WR�VXSSRUW�DFWLYH�HQJDJHPHQW�ZLWK�WKH
H[WHUQDO�UHVHDUFK�FRPPXQLW\�WR�IRVWHU�VFLHQWLÀF
advancements and innovations.

.H\�4XHVWLRQ������+RZ�FDQ�LQIRUPDWLRQ�WHFKQRORJ\��%LJ�'DWD��DQG�DUWL¿FLDO�
LQWHOOLJHQFH�EH�XWLOL]HG�DQG�LPSURYHG�WR�DFFHOHUDWH�DQG�WUDQVLWLRQ�5	'�H௺RUWV�
and form new lines of business and economic growth?
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Research Highlight

5HVHDUFK�LQWR�KXPDQ�EHKDYLRU�LV�EHLQJ�
incorporated into Fisheries management 
decisions with FishSET, a Spatial Economics 
Toolbox for Fisheries. FishSET provides data, 
modeling, and policy tools that contribute to 
EHWWHU�XQGHUVWDQGLQJ�WKH�LPSDFWV�RI�¿VKHULHV�
management practices, such as closed areas, 
FDWFK�VKDUHV��DQG�FOLPDWH�FKDQJH�RQ�¿VKHU�
behavior. These results will be used to better 
LQIRUP�¿VKHU\�SROLF\�GHFLVLRQV�

Key Question 3.4: How can NOAA ensure its investments are informed by 
focused social science research and application?

12$$�VWULYHV�IRU�5	'�WKDW�\LHOGV�XVHIXO�DSSOLFDWLRQV�LQ�DGGLWLRQ�WR�LPSURYLQJ�RXU�IXQGDPHQWDO�XQGHUVWDQGLQJ�RI �
WKH�ZRUOG��,QWHJUDWLQJ�VRFLDO��EHKDYLRUDO��DQG�HFRQRPLF�VFLHQFHV�WKURXJKRXW�WKH�OLIHVSDQ�RI �5	'�DFWLYLWLHV�LV�FUXFLDO�
WR�PHHWLQJ�WKH�QHHGV�RI �12$$�VWDNHKROGHUV�DQG�LPSURYLQJ�WKH�FDSDFLW\�RI �WKH�SXEOLF�DQG�RWKHU�GHFLVLRQ�PDNHUV�
WR�PDNH�VFLHQWLÀFDOO\�LQIRUPHG�FKRLFHV��12$$�5	'�LQ�GHFLVLRQ�VXSSRUW�DQG�SXEOLF�HQJDJHPHQW�ZLOO�FUHDWH�PRUH�
HIIHFWLYH�FRPPXQLFDWLRQV��SURGXFWV��DQG�VHUYLFHV�IRU�HQJDJLQJ�WDUJHW�DXGLHQFHV�DQG�PHDVXULQJ�ORQJ�WHUP�VXFFHVVHV�
and societal impacts.

Objectives:

• 'HYHORS�DQG�DSSO\�UHVHDUFK�PHWKRGRORJLHV�WR�DVVHVV
WDUJHWHG�DXGLHQFHV�DQG�HQJDJH�VWDNHKROGHU�JURXSV�DW
the community level to improve NOAA’s capacity
WR�HIÀFLHQWO\�DQG�HIIHFWLYHO\�LQIRUP�GHFLVLRQ�PDNLQJ�

• 8VH�WHDP�VFLHQFH�WR�LGHQWLI\�DQG�LPSOHPHQW
DSSURDFKHV�DQG�SURFHGXUHV��H�J���FRQÀGHQFH�
VSHFLÀFLW\��SRWHQWLDO�LPSDFWV��PHVVDJLQJ��WKDW
would improve the public’s perception of and
actionable decisions in response to NOAA bulletins
DQG�ZDUQLQJV��H�J���IRU�KDUPIXO�DOJDO�EORRPV��VDIH
PDULWLPH�QDYLJDWLRQ��VWHZDUGVKLS�RI�QDWLRQDO�PDULQH
VDQFWXDULHV��VHYHUH�ZHDWKHU�ZDUQLQJV��

• 'HYHORS�PHWKRGV�WR�LQWHJUDWH�FOLPDWH�DQG�HFRORJLFDO
data with economic and human-dimension data
into coupled models and decision support tools to
LPSURYH�XQGHUVWDQGLQJ�RI�KRZ�SHRSOH�UHVSRQG�WR
HQYLURQPHQWDO�FKDQJH�

• ,QFUHDVH�XQGHUVWDQGLQJ�RI�WKH�EHQHÀWV�RI�IRUPDO
DQG�LQIRUPDO�HGXFDWLRQ�RUJDQL]DWLRQV�LQWHJUDWLQJ
12$$�UHODWHG�VFLHQFH�FRQWHQW�DQG�FROODERUDWLQJ
ZLWK�12$$�VFLHQWLVWV�RQ�GHYHORSLQJ�FXUULFXOD�
H[KLELWV��PHGLD��PDWHULDOV��DQG�SURJUDPV�WKDW
support NOAA’s mission.

• (YDOXDWH�WKH�YDOXH�RI�12$$�DQG�12$$�IXQGHG
SURMHFWV�

• (YDOXDWH�DQG�RSWLPL]H�SXEOLF�SDUWLFLSDWLRQ�LQ
12$$�FLWL]HQ�VFLHQFH�SURJUDPV�

��

https://access.afsc.noaa.gov/pubs/posters/pdfs/pHaynie03_fishset.pdf


&URVV�FXWWLQJ�7KHPHV

0DQ\�RI �12$$·V�UHVHDUFK�DUHDV�FXW�DFURVV�WKH�GRFXPHQW·V�WKUHH�YLVLRQ�DUHDV��6HOHFW�FURVV�FXWWLQJ�
DFWLYLWLHV�DUH�UHIHUHQFHG�LQ�WKH�WDEOH��KLJKOLJKWLQJ�ZKHUH�WKHVH�VXEMHFW�DUHDV�FDQ�EH�IRXQG�LQ�WKH�
Vision.

12$$·V�5	'�HQWHUSULVH�LQWHJUDWHV�DFURVV�GLVWLQFW�VFLHQWLÀF�GLVFLSOLQHV�WR�DGYDQFH�XQGHUVWDQGLQJ�
RI �(DUWK·V�YDULHG�DQG�FRPSOH[�V\VWHPV��7KH�HYROXWLRQ�RI �12$$·V�5	'�HQWHUSULVH�FDQ�EH�WUDFHG�
WKURXJK�WKH�WKUHH�SUHYLRXV�3ODQV��GHPRQVWUDWLQJ�WKH�VLJQLÀFDQW�HIIRUW�WKDW�JRHV�LQWR�GLUHFWLQJ��
IRUPXODWLQJ��DQG�HYDOXDWLQJ�5	'��7KH�5	'�HQWHUSULVH�VXSSRUWV�12$$·V�PLVVLRQ�WR�XQGHUVWDQG�
DQG�SUHGLFW�FKDQJHV�LQ�FOLPDWH��ZHDWKHU��RFHDQV��DQG�FRDVWV��WR�VKDUH�WKDW�NQRZOHGJH�DQG�LQIRUPDWLRQ�
ZLWK�RWKHUV��DQG�WR�FRQVHUYH�DQG�PDQDJH�FRDVWDO�DQG�PDULQH�HFRV\VWHPV�DQG�UHVRXUFHV��12$$�
FRQWLQXHV�WR�ZRUN�ZLWK�YDULRXV�SDUWQHUV�DQG�VWDNHKROGHUV�WR�DFKLHYH�LWV�YLVLRQ�RI �KHDOWK\�HFRV\VWHPV��
FRPPXQLWLHV��DQG�HFRQRPLHV�WKDW�DUH�UHVLOLHQW�LQ�WKH�IDFH�RI �FKDQJH��7KLV�YLVLRQ��ZKLFK�LV�XQFKDQJHG�
LQ�WKH�IDFH�RI �FKDQJH��LV�DV�UHOHYDQW�WRGD\�DV�HYHU�

NOAA Research and Development Vision Areas 2020-2026

Theme 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 2.5 2.6 2.7 3.1 3.2 3.3 3.4

Climate 
Science X X X X X X X X X X

Ecological 
Forecasting X X X X X

Polar Science X X X X

8QPDQQHG�
Systems X X X X X

‘Omics X X X X X X

$,�DQG�0DFKLQH�
/HDUQLQJ X X X X X

%LJ�'DWD X X X X X X
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1 1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ���������2XU�PLVVLRQ�DQG�YLVLRQ��5HWULHYHG�IURP�QRDD�JRY�RXU�
mission-and-vision
2 1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ���������12$$����<HDU�5HVHDUFK�9LVLRQ��5HWULHYHG�IURP�KWWSV���
QUF�QRDD�JRY�VLWHV�QUF�'RFXPHQWV�5HGXFHG���¿OH���VL]HB�����\U���5HVHDUFK���9LVLRQ�SGI
3 12$$�2ႈFH�RI�WKH�&KLHI�$GPLQLVWUDWLYH�2ႈFHU���������1$2��������$��5HVHDUFK�DQG�'HYHORSPHQW�LQ�12$$��
5HWULHYHG�IURP�KWWSV���ZZZ�FRUSRUDWHVHUYLFHV�QRDD�JRY�DPHV�DGPLQLVWUDWLYHBRUGHUV�FKDSWHUB�����������$�KWPO
4 12$$�2ႈFH�RI�WKH�&KLHI�$GPLQLVWUDWLYH�2ႈFHU���������1$2��������%��3ROLF\�RQ�5HVHDUFK�DQG�'HYHORSPHQW�
7UDQVLWLRQV��5HWULHYHG�IURP�KWWSV���ZZZ�FRUSRUDWHVHUYLFHV�QRDD�JRY�DPHV�DGPLQLVWUDWLYHBRUGHUV�FKDSWHUB�����������%�
html
�� 1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ���������1$2��������'��6FLHQWL¿F�,QWHJULW\��5HWULHYHG�IURP�
KWWSV���ZZZ�FRUSRUDWHVHUYLFHV�QRDD�JRY�DPHV�DGPLQLVWUDWLYHBRUGHUV�FKDSWHUB������������'�KWPO
�� 0RRUH�,,,��%���5RVHQ��5�'���5RVHQEHUJ��$�$���6SLQUDG��5�:���:DVKLQJWRQ��:�0���DQG�:HVW��5�'����������5HYLHZ�
RI�WKH�2UJDQL]DWLRQ�DQG�0DQDJHPHQW�RI�5HVHDUFK�LQ�12$$��5HWULHYHG�IURP�KWWSV���ZZZ�VDE�QRDD�JRY�5HSRUW/LEUDU\�
DVS[����������WKH�RUJDQL]DWLRQ�RI�DQG�PDQDJHPHQW�RI�UHVHDUFK�DW�QRDD
�� 12$$�5HVHDUFK�&RXQFLO���������1$2��������$�3URFHGXUDO�+DQGERRN��5HVHDUFK�DQG�'HYHORSPHQW�DW�12$$��
5HWULHYHG�IURP�KWWSV���ZZZ�FRUSRUDWHVHUYLFHV�QRDD�JRY�DPHV�DGPLQLVWUDWLYHBRUGHUV�FKDSWHUB����KDQGERRNB1$2�����
115A.pdf
�� +�5������²�����&RQJUHVV��������������)RXQGDWLRQV�IRU�(YLGHQFH�%DVHG�3ROLF\PDNLQJ�$FW�RI�������5HWULHYHG�
IURP�KWWSV���ZZZ�FRQJUHVV�JRY�ELOO����WK�FRQJUHVV�KRXVH�ELOO�������
9 'LJLDQWRQLR��*���.HOOH\��(���%D\OHU��(���&KULVWHUVRQ��1���'DYLV��6���'UHÀDN��.���+DPHHGL��-���/LGGHO��0���0DWORFN��*���
1HZFRPE��/��5REHUWV��-���5RRKU��3���������������12$$�6FLHQFH�5HSRUW��5HWULHYHG�IURP�KWWSV���GRL�RUJ����������G��T�
G\���
��� 1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ��Q�G����:HDWKHU��5HWULHYHG�IURP�KWWSV���ZZZ�QRDD�JRY�ZHDWKHU
��� 12$$�2ႈFH�RI�WKH�&KLHI�)LQDQFLDO�2ႈFHU���������12$$�%\�WKH�1XPEHUV��5HWULHYHG�IURP�KWWS���ZZZ�SHUIRU-
PDQFH�QRDD�JRY�ZS�FRQWHQW�XSORDGV�12$$�E\�WKH�1XPEHUV�$FFHVVLEOH�9HUVLRQ�&RUUHFWHG����-8/����SGI�
��� 12$$�1HZV�	�)HDWXUHV��������������ZDV��QG�KRWWHVW�\HDU�RQ�UHFRUG�IRU�(DUWK�VD\�12$$��1$6$��5HWULHYHG�IURP�
KWWSV���ZZZ�QRDD�JRY�QHZV������ZDV��QG�KRWWHVW�\HDU�RQ�UHFRUG�IRU�HDUWK�VD\�QRDD�QDVD
KWWSV���ZZZ�QRDD�JRY�QHZV�QRDD������ZDV��UG�ZDUPHVW�\HDU�RQ�UHFRUG�IRU�JOREH
��� 12$$�&OLPDWH�(GXFDWLRQ�5HVRXUFHV���������&OLPDWH�FKDQJH�LPSDFWV��5HWULHYHG�IURP�KWWSV���ZZZ�QRDD�JRY�UH-
VRXUFH�FROOHFWLRQV�FOLPDWH�FKDQJH�LPSDFWV
��� 12$$�)ORULGD�.H\V�1DWLRQDO�0DULQH�6DQFWXDU\��Q�G����5HWULHYHG�IURP�KWWSV���ÀRULGDNH\V�QRDD�JRY�FRUDOV�ELRGLYHU-
sity.html
��� 12$$�&RUDO�5HHI�&RQVHUYDWLRQ�3URJUDP��Q�G����7KH�FRUDO�UHHI�HFRQRP\��5HWULHYHG�IURP�KWWSV���FRUDOUHHI�QRDD�
JRY�JDOOHU\�FUBHFRQRP\�KWPO
��� 12$$�1DWLRQDO�0DULQH�)LVKHULHV�6HUYLFH���������)LVKHULHV�RI�WKH�8QLWHG�6WDWHV�������5HSRUW��5HWULHYHG�IURP�
KWWSV���ZZZ�¿VKHULHV�QRDD�JRY�UHVRXUFH�GRFXPHQW�¿VKHULHV�XQLWHG�VWDWHV������UHSRUW
��� 12$$�1DWLRQDO�0DULQH�)LVKHULHV�6HUYLFH���������)LVKHULHV�RI�WKH�8QLWHG�6WDWHV�������5HSRUW��5HWULHYHG�IURP�
KWWSV���ZZZ�¿VKHULHV�QRDD�JRY�UHVRXUFH�GRFXPHQW�¿VKHULHV�XQLWHG�VWDWHV������UHSRUW
��� 1DVK��&�(��������$FKLHYLQJ�SROLF\�REMHFWLYHV�WR�LQFUHDVH�WKH�YDOXH�RI�WKH�VHDIRRG�LQGXVWU\�LQ�WKH�8QLWHG�6WDWHV��
7KH�WHFKQLFDO�IHDVLELOLW\�DQG�DVVRFLDWHG�FRQVWUDLQWV��)RRG�3ROLF\��������������5HWULHYHG�IURP�KWWSV���VSR�QPIV�QRDD�JRY�
VLWHV�GHIDXOW�¿OHV�WP����SGI�
��� 12$$�2ႈFH�RI�&RDVWDO�0DQDJHPHQW�DQG�8�6��&HQVXV�%XUHDX���������$PHULFDQ�FRPPXQLW\�VXUYH\�¿YH�\HDU�
HVWLPDWHV��5HWULHYHG�IURP�KWWSV���FRDVW�QRDD�JRY�VWDWHV�IDVW�IDFWV�HFRQRPLFV�DQG�GHPRJUDSKLFV�KWPO
20 NOAA National Marine Fisheries Survey (2018). National survey shows ocean and coastal recreation is big busi-
QHVV��5HWULHYHG�IURP�KWWSV���ZZZ�¿VKHULHV�QRDD�JRY�IHDWXUH�VWRU\�QDWLRQDO�VXUYH\�VKRZV�RFHDQ�DQG�FRDVWDO�UHFUHDWLRQ�
big-business
��� 8�6��'HSDUWPHQW�RI�+RPHODQG�6HFXULW\��8QLWHG�6WDWHV�&RDVW�*XDUG����������5HFUHDWLRQDO�%RDWLQJ�6WDWLVWLFV�������
5HWULHYHG�IURP�KWWS���ZZZ�XVFJERDWLQJ�RUJ�OLEUDU\�DFFLGHQW�VWDWLVWLFV�5HFUHDWLRQDO�%RDWLQJ�6WDWLVWLFV������SGI
��� 0DVORZVNL��:���&OHPHQW�.LQQH\��-���+LJJLQV��0���DQG�5REHUWV��$����������7KH�IXWXUH�RI�$UFWLF�VHD�LFH��$QQXDO�5H-
YLHZ�RI�(DUWK�DQG�3ODQHWDU\�6FLHQFHV��������������
QRDD�JRY�IDFWV�PLGRFHDQULGJH�KWPO

References  
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��� 12$$�1DWLRQDO�2FHDQ�6HUYLFH���������:KHUH�LV�(DUWK¶V�ODUJHVW�ZDWHUIDOO"�5HWULHYHG�IURP�KWWSV���
RFHDQVHUYLFH�QRDD�JRY�IDFWV�ODUJHVW�ZDWHUIDOO�KWPO
��� 12$$�1DWLRQDO�2FHDQ�6HUYLFH���������:KDW�LV�WKH�ORQJHVW�PRXQWDLQ�UDQJH�RQ�(DUWK"�5HWULHYHG�
IURP�KWWSV���RFHDQVHUYLFH�QRDD�JRY�IDFWV�PLGRFHDQULGJH�KWPO
��� 12$$�1DWLRQDO�2FHDQ�6HUYLFH���������+RZ�0DQ\�6SHFLHV�/LYH�LQ�WKH�2FHDQ"�5HWULHYHG�IURP�
KWWSV���RFHDQVHUYLFH�QRDD�JRY�IDFWV�RFHDQ�VSHFLHV�KWPO
��� :HVWLQJRQ��0���9DUQHU��-���-RKQVRQ��3���6XWKHUODQG��0���$UPVWURQJ��$���DQG�-HQFNV��-���Q�G���$V-
VHVVLQJ�VRXQGLQJ�GHQVLW\�IRU�D�6HDEHG������LQLWLDWLYH��5HWULHYHG�IURP�KWWSV���ZZZ�HLVHYHU\ZKHUH�FRP�
¿OHBXSORDGV���G����G�����DHF�DHH�I��E�I��H��B$VVHVVLQJ6RXQGLQJ'HQVLW\IRUD6HDEHG����,QLWLD-
WLYHB&+&�����0HUHGLWK�SGI
��� &RPPXQLW\�0RGHOLQJ�UHYLHZ�&RPPLWWHH���������&RPPXQLW\�0RGHOLQJ�UHYLHZ�&RPPLWWHH�5HSRUW��
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��� 26&�5HSRUW�RQ�WKH�6WDWH�RI�12$$�2EVHUYLQJ�6\VWHPV
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Appendix  
List of  Plans and Mandates to Inform the 
12$$�5	'�6WUDWHJL\

 Legislative Mandates, Authorities, and Drivers 
Agreements to Aid and Promote Scienti"c and 
Educational Activities
America COMPETES Act of 2007 and 
Reauthorization (2010)
Antarctic Marine Living Resources Convention 
Act of 1986
Arctic Research and Policy Act of 1984, as 
amended
Atlantic Coastal Fisheries Cooperative 
Management Act (1993)
Atlantic Striped Bass Conservation Act
Atlantic Tunas Convention Act
Clean Air Act
Clean Water Act
Coast Guard Authorization Act of 2010, Pub. L. 
111-281, Title X (Clean Hulls),
Coastal and Geodetic Survey Act
Coastal Ocean Program (Title II of NOAA
Authorization Act of 1992)
Coastal Wetland Planning, Protection, and
Restoration Act
Coastal Zone Management Act of 1972
Commerce and Trade
Commercial Engagement $rough Ocean
Technology Act of 2018
Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)
Coral Reef Conservation Act
Customer Option for an Alternative System to
Allocate Losses Act of 2011 or COASTAL Act of
2011
Data Quality Act
Deep Seabed Hard Mineral Resources Act
Endangered Species Act
Establishment of Great Lakes Research O#ce
Estuary Restoration Act of 2000
Federal Insecticide, Fungicide, and Rodenticide
Act
Federal Ocean Acidi"cation Research and

NOAA Research and Development Vision Areas 2020-2026

Monitoring Act of 2009
Federal Water Pollution Control Act
Fish and Wildlife Coordination Act (1934)
Fur Seal Act of 1966
Geophysical Sciences Authorities
Global Change Research Act
Great Lakes Fishery Act of 1956
Harmful Algal Bloom and Hypoxia Research and 
Control Act of 1998
High-Performance Computing and 
Communication Act of 1991
Inland Flood Forecasting and Weather System Act 
of 2002
Integrated Coastal and Ocean Observing System 
(ICOOS) Act of 2009
International Cooperation in Global Change 
Research Act of 1990
Investigation and Control of Crown of $orns 
Star"sh (16 USC 1212)
Jelly"sh or Sea Nettles, Other Such Pests, 
and Seaweed in Coastal Waters; Control or 
Elimination (16 USC 1202)
Land Remote-Sensing Policy Act of 1992, as 
amended December 18, 2010
Magnuson-Stevens Fishery Conservation and 
Management Act (MSA), as amended
Marine Debris Research, Prevention, and 
Reduction Act
Marine Mammal Protection Act of 1972
Marine Protection, Research, and Sanctuaries Act 
of 1972
Meteorological Services to Support Aviation 
Authority
Migratory Bird Conservation Act
National Aquaculture Act
National Climate Program Act
National Coastal Monitoring Act
National Integrated Drought Information System 
Act of 2017 and NIDIS Reauthorization Act of 
2018
National Marine Sanctuaries Act
National Oceanic and Atmospheric 
Administration Authorization Act of 1992
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Global Earth Observation System of Systems
Great Lakes Water Quality Agreement of 1978 - 
amended 1987
ICSU World Data Center Guidelines and Policy
Montreal Protocol on Substances that Deplete the 
Ozone Layer
NARA Records and Guidelines
OMB Circular A -16
U.N. Framework Convention on Climate Change

 National and Interagency Strategic Plans
Science and Technology for America’s Oceans: A 
Decadal Vision
National Strategic Plan for Aquaculture Research

 NOAA Administration Priorities for Research
Reducing impacts of extreme weather and water 
events
Maximize the economic contributions of ocean 
and coastal resources
Innovation of NOAA’s space based Earth 
observations architecture to better serve NOAA’s 
operational needs and end-user requirements

Relevant Legislation Also Includes
§ High-Performance Computing and
Communication Act of 1991:  “NOAA shall
conduct basic and applied research in weather
prediction and ocean sciences, particularly
in development of new forecast models, in
computational %uid dynamics, and in the
incorporation of evolving computer architectures
and networks into the systems that carry out
agency missions.”
§ United States Code Title 33, Chapter 17, Section
883j “Ocean Satellite Data”:  “$e Administrator
of the National Oceanic and Atmospheric
Administration … shall take such actions,
including the sponsorship of applied research, as
may be necessary to assure the future availability
and usefulness of ocean satellite data to the
maritime community.”
§ Global Change Research Act of 1990, 15 U.S.C.

National Oceanographic Partnership Act
National Sea Grant College Program Act, and 
amendments
National Weather Modi"cation Policy Act of 1976
NOAA Undersea Research Program Act of 2009
Nonindigenous Aquatic Nuisance Prevention and 
Control Act of 1990 and National Invasive Species 
Act of 1996
North Paci"c Anadromous Stocks Act of 1992
Ocean and Coastal Mapping Integration Act
Ocean Dumping Act
Ocean Exploration Program (33 USC 3401)
Ocean Satellite Data (33 USC 883)
Oceans and Human Health Act
Oil Pollution Act
Outer Continental Shelf Lands Act
Paci"c Salmon Treaty Act of 1985
R.M.S Titanic Maritime Memorial Act of 1986
Regional Marine Research Programs
Resources and Ecosystems Sustainability, Tourist
Opportunities, and Revived Economies of the
Gulf Coast States Act of 2012
Save Our Seas Act of 2018
Shark Finning Prohibition Act
Space Weather Authority
Special Studies and Joint Projects
Study of Migratory Game Fish; Water Research
$e Whaling Convention Act of 1949
Tsunami Warning and Education Act
Tuna Conventions Act of 1950
Water Pollution Prevention and Control Act
Weather Research and Forecasting Innovation Act
of 2017
Weather Service Modernization Act
Weather Service Organic Act
Western and Central Paci"c Fisheries Convention
Implementation Act

Non-Legislative Drivers
Department of Commerce 2018-2022 Strategic 
Plan
FY2019 President’s Budget Request
Climate Change Science Program
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§ 2921 et seq.:  “Under section 2938, the President,
the Chairman of the Council, and the Secretary
of Commerce shall ensure that relevant research
activities of the National Climate Program,
established by the National Climate Program
Act (15 U.S.C. § 2901 et seq.), are considered in
developing national global change research e!orts.”
§ Oceans and Human Health Act, 33 U.S.C. §§ 
3101 – 3104:  “… interdisciplinary research and
activities to improve understanding of processes
within the ocean that may a!ect human health,
and the development of predictive models based
on indicators of marine environmental health or
public health threats.”
§ Coastal Ocean Program (201(c) of PL 102-
567) Section 201(c) of PL 102-567:  $e National
Oceanic and Atmospheric Administration
Reauthorization Act authorizes a Coastal Ocean
Program, and is therefore basic authorizing
legislation for NCCOS. In the words of the law:
“Such program shall augment and integrate
existing programs of the National Oceanic and
Atmospheric Administration and shall include
e!orts to improve predictions of "sh stocks,
to better conserve and manage living marine
resources, to improve predictions of coastal
ocean pollution to help correct and prevent
degradation of the ocean environment, to
promote development of ocean technology to
support the e!ort of science to understand and
characterize the role oceans play in global climate
and environmental analysis, and to improve
predictions of coastal hazards to protect human
life and personal property.”
§ Magnuson-Stevens Fishery Conservation and
Management Act (16 U.S.C. 1801 et seq.):  $e
Magnuson-Stevens Fishery Conservation and
Management Act (MSFCMA) establishes exclusive
federal management authority over "shery
resources of the Exclusive Economic Zone. It is
the principal Act governing U.S. "sheries policy.
NCCOS research on ecosystem health, on the role

of estuaries in nurseries for commercial "sheries, 
and on contaminants, such as bacteria or harmful 
algae, of commercial "sheries are key components 
in supporting NMFS in managing the Nation’s 
"shery stocks.
§ National Coastal Monitoring Act (Title V
of 33 USC 2801-2805):  $e Act requires the
Administrator of the Environmental Protection
Agency and the NOAA Under Secretary, in
conjunction with other federal, state, and local
authorities, jointly to develop and implement a
program for the long-term collection, assimilation,
and analysis of scienti"c data designed to measure
the environmental quality of the nation’s coastal
ecosystems.
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