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Background

• Grant awarded by DWR in 4th round of Prop 
84
 $19M over 4 years
 SCWA is local grant administrator
 Involves NOAA, USGS, Scripps

• Complements Forecast Informed Reservoir 
Operations (FIRO) pilot study
 Focus on Lake Mendocino
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Project Need
• Rainfall monitoring and forecasting for the 

Bay Area is inadequate for a variety of water 
management needs 
 Potential higher runoff in winter combined with 

sea level rise will lead to more coastal and 
inland flooding

• AQPI can be an effective climate adaptation 
strategy
 Provide more accurate rainfall monitoring and 

forecasts with longer lead times

• More timely and site specific forecasts will 
provide a host of benefits
 Reduced waste water overflows from urban 

areas, leading to improved water quality
 Improved reservoir operations during wet and 

dry conditions
 Improved situational awareness and preparation 

for emergency responders
 Improved local and regional transportations 

systems – land, sea and air
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Sea Level Rise and Coastal Flooding 
Impacts
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Areas prone to shallow flooding Socioeconomic vulnerability

https://coast.noaa.gov/digitalcoast/tools/slr
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Sea Level Rise and Coastal Flooding 
Impacts
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100 Yr Return Period Storm – No SLR 100 Yr Return Period Storm – 50 cm SLR

http://data.prbo.org/apps/ocof/
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What is an AQPI System?

Benefits for:Benefits for:

•Water management
•Water quality
•Emergency management
•Transportation 
management

Improved 
Prediction
Improved 
Prediction

• An integrated set of observations 
and models to improve 
monitoring and prediction of 
precipitation, surface runoff, and 
coastal bay flooding
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High-res mapping 
of current 
conditions

High-res mapping 
of current 
conditions

• Gauge, soil moisture 
and radar

High-res  nowcast 
to 1 hour

High-res  nowcast 
to 1 hour

• Radar-regional model 
blend

High-res  forecast 
to 24 hours

High-res  forecast 
to 24 hours

• Regional model 
ensemble

Forecasts to 10 
days

Forecasts to 10 
days

• Global model 
ensemble

High-res mapping of 
streamflow-coastal 

conditions

High-res mapping of 
streamflow-coastal 

conditions

• Watershed-coastal models
• Gauges

High-res streamflow and 
storm surge forecasts to 

48 hours

High-res streamflow and 
storm surge forecasts to 

48 hours

• Watershed-coastal models

AQPI: better monitoring of current and 
future weather and water conditions
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Now 1-Hour 1-Day 10-Day

Rainfall

Streamflow and Storm Surge
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Forecast 
Modeling

• Temp, precip, wind
• Watershed  Hydro
• Coastal Hydro

AQPI Processor
Products 

(customized for users)
• Current conditions and 

forecasts
• Control
• Monitor
• Data Grids
• Specialized Displays

AQPI Processor
Products 

(customized for users)
• Current conditions and 

forecasts
• Control
• Monitor
• Data Grids
• Specialized Displays

Weather 
Monitoring

• Rain Gauge Networks
• HMT
• City Networks
• Alert Networks

• X-Band Radar
• C-Band Radar
• ARO Radar
• NEXRAD Radar
• Commercial Radars 
• Soil Moisture
• Stream gauge
• Tide gauge
• AR Satellite Tracking
• Satellite-Broadcast 

Network

Weather 
Monitoring

• Rain Gauge Networks
• HMT
• City Networks
• Alert Networks

• X-Band Radar
• C-Band Radar
• ARO Radar
• NEXRAD Radar
• Commercial Radars 
• Soil Moisture
• Stream gauge
• Tide gauge
• AR Satellite Tracking
• Satellite-Broadcast 

Network
Users

• Emergency Managers
• Water Agencies
• Reservoir Operators
• Flood Protection 

Personnel
• Citizens

Users
• Emergency Managers
• Water Agencies
• Reservoir Operators
• Flood Protection 

Personnel
• Citizens

NWS
• CNRFC
• WFO-MTR/SF

Prediction

Assimilation

Observations

Smart Control

AQPI System
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DWR Flood Risk Assessment

9

Leverage flood risk studies in Bay Area for 
prioritizing observing system locations
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Potential Radar 
Deployments
(not finalized)

1
0

• Radars
• X-band

• C-band

• Surface stations
• Rain gauges
• Surface meteorology
• Soil moisture
• Stream gauges
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Smithsonian Magazine, 
November 2012

• Small radar systems (X-band) have 
been deployed in other urban regions

• Dallas-Fort Worth
• Tokyo
• Paris

• High time and space resolution
• Accurate rainfall estimates
• Improved situational awareness

• Emergency management
• Transportation
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Santa Clara X-band NEXRAD
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AQPI Benefits Summary
• Overall

 Total Wx Benefits ($240M/yr; $34/person)
 Incremental AQPI Benefits ($79M/yr; $11/person)

• By Category 
 Flood Mitigation (48%)
 Water Supply (26%)
 Ecosystem Services (9%)
 Transportation (17% (Ports 9%))

• Present Value 
 PV(6%, 10yr)
 Benefits - $460M 
 Costs - $90M

• Benefit/Cost Estimates
 Best Estimate – 5:1
 Optimistic Estimate – 13:1
 Pessimistic Estimate -  2:1
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From Johnson et al. 2015: “Benefits Of An Advanced Quantitative Precipitation Information 
System: San Francisco Bay Area Case Study”
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Summary
• Improved monitoring and prediction of precipitation and flooding can 

enhance  public safety

• The BA-AQPI System  can aid water managers in securing water 
supplies while mitigating flood risk and  minimizing water quality 
impacts to the Bay from storm runoff and combined sewer discharges

• The BA-AQPI System will implement a combination of radar systems 
and high resolution models to improve  tracking of incoming storms 
and provide high resolution coverage over populated and flood prone 
urban areas of the SF Bay region

• The BA-AQPI System will can be expected to provide benefits 
exceeding costs of at least 4:1
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Backup Slides
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NSE = 35.4% NSE = 29.0%

NSE = 18.8%NSE = 22.6%

NWS Data Source: http://
www.ncdc.noaa.gov/nexradinv 

Performance of CASA/DFW QPE System

A combination of events in 
different seasons 

5 min accum 10 min accum

20 min accum 30 min accum

CASA NSE = 14.76%
NWS SP NSE = 34.11%
NWS DP NSE = 29.30%
NWS DP (BC) NSE = 
25.03%

       CASA
       NWS Single Pol
       NWS Dual Pol
       DWS Dual Pol (BC)

60 min accum
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http://www.ncdc.noaa.gov/nexradinv
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• Domain:
~10km X 10km

• Time:
20:59-22:10UTC

• Spatial resolution: 
250m X 250m

• Temporal resolution:
1 min

• Peak rainfall rate
~200 mm/hr  

5-min rain

Hourly rain

1-min rain

10-min rain
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CASA/DFW 
QPE:
localized flash 
flood on June 
24, 2014:
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