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HMT Ac'vity Areas 

QPE (Quan)ta)ve Precipita)on 
Es)mates) 

QPF (Quan)ta)ve Precipita)on 
Forecasts) 

Snow Informa)on  

Hydrologic Applica)ons & Surface 
Processes 

Debris Flow 

Decision Support Tools 

Verifica)on 

HMT Northwest – 
Cool Season (2009+) 

HMT Southeast –          
All Season (2013+) 

HMT “Next” (TBD) 

Mini‐HMTs – AZ 
(2008+); CO (2009+) 

HMT West – Cool 
Season (2004+) 

NOAA’s Hydromet Testbed Program(s) 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River 

Key Eastern  
U.S. Watershed 

Key Central  
U.S. Watershed 

Fiscal Year 

HMT‐West 

HMT‐West Legacy 

HMT‐East  HMT‐Central 

Regions of Focus 

NOAA Hydrology Program  
(Water Resources Data Assimila)on) 

NOAA Science and Technology Infusion Program  
(Hydrometeorology Testbed) 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West Coast/Russian River 

Caljet  Pacjet 

Proof of concept 

HMT Prototype 

Hydrometeorology Testbed Timeline 

What is California 
led with here? 



A Katrina for California? 

Northwest New 
Orleans, 2005 

K St in Sacramento, Jan 
1862 

Many levees in Central Valley area 
cannot be cer)fied for more than 
100‐yr floods 



The flood 
vulnerabili'es, 
together with 
perceived growing 
flood risks & a 
con'nuing history 
of levee breeches 
has mo)vated 
Californians to get 
very serious about 
flood management, 
risks and science in 
recent years. 

Lester Snow, 
Director,  CA‐DWR 

Florsheim & De-nger, 2005 

Figure from Lester Snow, 
California Resource Agency 



Proposi)on 84 

•  Passed by Californians with 54% vote in 2006  
•  $5.4 billion dollars in bonds to fund programs for 
safe water supply and quality, flood control, park 
improvements and natural resource protec)on 

•  Perceived needs for opera)onaliza)on of recent 
& ongoing flood meteorology/hydrology research 
by key managers at DWR has led to $7.5 million 
funding (matched by NOAA) of joint NOAA/DWR/
Scripps network‐enhancements effort  



A Tiered Proposal for HMT Legacies 
& California Flood Science 

21st Century 
Observa)ons 

21st Century 
Modeling 

Science 



A Strategy of Next Genera'on Observa'ons 

Well defined needs, proven technology, low cost 

Defined needs, proven 
technology, moderate costs 

Needs & technology 
an)cipated but s)ll in 

development, high costs 

Offshore reconnaissance, 
poten)ally very high costs 

Costs 
& 

Technologies 

Near Term 

The Future 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22, 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Tier 1:  Builds on exis'ng 
networks and adds 
proven, low cost 
technologies: 

• Soil moisture 
• GPS‐met   
• Snow‐level radars 

Receivers already exist 

Use exis)ng CIMIS, RAWS, etc 
 sites  

At major reservoirs  

Map of Tier I 



February 22, 2007  10 

Tier 1:  Builds on exis'ng 
networks and adds 
proven inexpensive 
technologies: 

• GPS‐met   
• Soil moisture 
• Snow‐level radars 

Tier 2:  Adds networks of proven, 
moderately expensive 
technologies: 

• Wind profilers   
• Atmos. River Observatories 
• Providing more info alo\ 

Map of Tier II 



IV:  
Off‐ 
shore 
recon. 

Tier III: 
Newer technology  

Ex: Gap‐filling radars, 
Buoy‐mounted WPs 

Tier I: Address well‐defined needs with  
proven technology 

Ex: Soil moisture sensors at CIMIS sites, GPS 
receivers of opportunity, snow‐level radars 

Tier II: Expand on well‐defined  
needs with proven technology 
Ex: Wind profilers, Coastal  

Atmospheric river observatory  

A long‐range 'ered approach for future obs 



A Federal – State Partnership to Develop 
HMT‐Legacy Networks & DSTs 

California DWR – Funding, planning & management, aspects 
of O&M, eventual data management ‐‐ > $7.5M over 5 yr 

NOAA ESRL & CNRFC – Funding, planning & management, 
primary installa)ons, technology development, O&M, 
immediate data management, forecast improvements, DSTs 
‐‐ > $7.5M+ over 5 yr 

SIO/CAP RISA – Planning & management, aspects of O&M, 
some installa)ons 

Status ‐‐ Ini)al NOAA/DWR MOUs in place; SIO/DWR arrangements 
held up in California budget issues; year‐one efforts highly successful  



13 Year 1 GPS Network:  13 out of 15 new sites installed and repor)ng data 



14 
Year1 Soil Science Network 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Snow‐level Radar at Colfax 

Snow‐level Radar at Shasta Dam 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Data access: hup://www.esrl.noaa.gov/psd/data/obs/sitemap/California 



• A fully integrated GPS‐Met network (84 sites) 

• A fully integrated soil moisture network (100 sites) 

• Strategically placed network of snow level radars (24 sites) 
• Nested Global/Regional Modeling System Established 

• Mul' model runs (ensembles) for assessment of uncertainty 

• Advanced probabilis'c forecasts 
• Advanced worksta'on display systems deployed to NWS and other 
loca'ons 

• A core DST system integra'ng Tiers 1 and 2 components and latest science 

• Atmospheric river observatories (3 sites) 

• Addi'onal wind profiler observing systems besides those at AROs (5 sites) 

Deliverables from a Func'oning HMT‐
Legacy Partnership (Tiers 1 & 2) 

TIER 2 & LONGER TERM O&M DETAILS NOW BEGINNING NEGOTIATION 





Tier‐II Basemap  
(actually, several different locaJon plans are on the table currently) 



Tier 3:  Gap Filling Scanning Radars 



•  Coastal and marine weather predic)on 
suffers from a rela)ve sparseness of 
coastal and offshore observa)ons. 

•  USWRP Report No. 2 noted that “the 
most serious gap in the current 
observing system for 1‐5 day forecasts 
is the absence of wind profiles, 
especially over the northeast Pacific 
Ocean.” 

•  A formal BMWP technology evalua)on 
is part of the FY09‐FY13 program plan 
in NOAA.  

Tier 3:  Buoy‐mounted wind profilers 



Tier 2:  Adds networks of proven, 
moderately expensive 
technologies: 

• Wind profilers   
• Atmos. River Observatories 

Tier 1:  Builds on exis'ng 
networks and adds 
proven inexpensive 
technologies: 

• GPS‐met   
• Soil moisture 
• Snow‐level radars 

Tier 4:  Adds an offshore 
recon. program to improve 
lead 'me of adverse 
weather forecasts 

• Two m/u aircra\ sta'oned 
in CA 

• Two add’l m/u aircra\ out 
of AL and HI AK 

HI 

Tier IV – Offshore Reconnaissance Program 


