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The NOAA Hydrometerology Testbed (HMT) conducts research on precipitation and weather conditions that can lead to flooding and flash flooding, and fosters transition of scientific advances and new tools into forecasting operations.  HMT developed as an outgrowth of NOAA's CALJET[footnoteRef:1] and PACJET[footnoteRef:2] projects (1997-2003), which were aimed at improving short-term forecasting of land-falling storms impacting the west coast of the U.S.  Intense precipitation associated with these storms often brings challenges to regional water managers attempting to balance the need for water supply storage and flood mitigation. [1:  http://www.esrl.noaa.gov/psd/programs/caljet/1998/]  [2:  http://www.esrl.noaa.gov/psd/programs/pacjet/2003/] 

HMT activities support efforts to balance water resource demands and flood control in a changing climate.  Specifically, HMT aims to:
· accelerate the development and prototyping of advanced hydrometeorological observations, models, and physical process understanding,
· foster infusion of these advances into operations of the National Weather Service and the National Climate Service, and
· support the broader needs for 21st Century precipitation information for flood control, water management and other applications.
HMT addresses these goals through innovation, demonstration and infusion in five major activity areas, including (i) quantitative precipitation estimation (QPE), (ii) quantitative precipitation forecasting (QPF), (iii) snow information, (iv) hydrologic applications and surface processes, and (v) decision support tools.  Guided by both NWS operational requirements and by emerging scientific questions and new technologies, HMT directly engages the forecasters and scientists in the research and development process. New ideas, technologies and predictive models are developed, demonstrated, evaluated and refined through the testbed, and are then transitioned to operations. This will include linkages to and impacts on NOAA’s Climate Service and National Water Center.
HMT-West is the first regional demonstration of the HMT implementation strategy (Fig. 1).  Since the first full-scale deployment in winter of 2005-2006[footnoteRef:3], the HMT-West effort has focused on the North Fork of the American River Basin[footnoteRef:4], located between Sacramento, CA and Reno, NV on the western slopes of the Sierra Nevada, and to a lesser extent on the Russian River basin in Sonoma County.  Water from the American River Basin is a critical resource for California's economy and natural ecosystems, and the threat of flooding poses an extremely serious concern for the heavily populated downstream area. In fact, the Sacramento area is sometimes considered to be the nation’s next “Katrina.”  The Russian River Basin is one of the most flood-prone rivers in the State of California because of the watershed’s unique geography and its proximity to the coast, which together produce climatologically heavy wintertime rainfall, frequent flooding and mudslides. There are increasing stresses for maintenance of stream flows and habitat for endangered fisheries, competing uses for domestic and agricultural water supply, and demands for water-based recreation.   [3:  http://www.esrl.noaa.gov/psd/programs/2006/hmt/]  [4:  http://en.wikipedia.org/wiki/American_River] 

[bookmark: _GoBack]Data from HMT-West and operational sources are being merged in algorithms with the intent to produce multi-sensor (e.g., radar + gauge) QPE. These blended estimates overcome deficiencies inherent in estimates based on single instrument types.  Equally important, demonstrations and evaluations of precipitation forecast improvements are being conducted for the HMT-West region using high-resolution numerical prediction models, now in use as research tools.
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Figure 1. 
Location of HMT current and future regional implementations.
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HMT-West brings researchers and operational forecasters together to improve the accuracy and lead time of extreme precipitation and flood forecasts and warnings in the west coast region.  One of the important findings of HMT-West is the recognition that the bulk of heavy precipitation associated with land-falling winter storms is often triggered by "atmospheric rivers" (ARs), which are corridors of concentrated water vapor transport in the warm sector region of midlatitude cyclones (Fig. 2).  As a consequence of HMT-West research, the NWS has recently begun a series of training sessions on ARs to improve overall situational awareness for forecasters and water resource managers.
 HMT-West has fostered a wealth of innovative research to improve our understanding of ARs and has lead to sixty peer-reviewed publications (and growing; see the list of HMT-related publications[footnoteRef:5]). [5:  http://hmt.noaa.gov/pubs/] 
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Figure 2. 
Examples of AR events that produced extreme precipitation on the US West Coast, and exhibited spatial continuity with the tropical water vapor reservoir as seen in SSM/I satellite observations of IWV. (From R
alph et al. 2011
)
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As shown in Fig. 1, HMT has grown substantially since 2004 and is now active in several regions outside of California, including the Pacific Northwest, Arizona, and Colorado.  In addition, a pilot study is planned for the spring-summer of 2013 in the North Carolina region.  This approximately 5 month effort will be conducted jointly with the NASA Global Precipitation Measurement (GPM) mission ground validation program.
More information about HMT can be found at http://hmt.noaa.gov/.
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