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Today’s presentation

Background and justification for a 
spatial/temporal modeling approach
A scientific decision-support system for…

1) Water availability and allocation 
a) Cumulative impacts analysis

2) Scenarios for policy
a) Qmbf, Qmcd

3) Watershed analysis
a) Important for the Watershed Approach and 

restoration planning

Questions



Scale matters especially in 
mediterranean-climate watersheds
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Healdsburg 1950-2000.

Background



Water 
management is 

distributed 
throughout the 

watershed.

Background
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-Water availability & allocation



-Cumulative impacts



Dry Year  t=15 weeks
January, 1971

Normal Year  t=15 weeks
January, 1966



Time interval T15: January 13
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Upstream catchment area:

26%        36%          15%              8%               15%
91% of impaired drainage

4% of impaired drainage

2% of impaired drainage

4% of impaired drainage
64%        34%            2%              0%                 0%

95%          5%

90%        10%            0%              0%                 0%

Cumulative impacts



Utility for policy scenarios
• Bypass flow thresholds. 

– First day and number of days bypass flow 
(Qmbf) is exceeded.

• Maximum cumulative diversion (Qmcd). 
• Total estimated amount of water that would 

be permitted to be diverted given Qmbf and 
Qmcd thresholds.

• Compare joint guidelines to proposed new 
policies (e.g. AB2121).



Estimated number of days
Qmbf is exceeded

Qmbf, point x = 9.4* Qm, Maacama gauge * (DA^-0.48) * (DApoint 
x / DAMaacama gauge) * (PPTpoint x / PPTMaacama gauge)

Policy scenarios



Qmcd for entire stream network

5% of the 1.5-year instantaneous 
peak flow based on ppt and DA



Comparisons of how much can be stored 
under different policy thresholds

Watershed area Joint Guide AB2121

45 mi2 5180AF 8000AF

15 mi2 1835AF 2050AF

5 mi2 630AF 665AF

1 mi2 120AF 75AF

0.4 mi2 48AF 27AF



Watershed Analysis

Evaluating tradeoffs for water 
management and stream flow recovery.
Combining flow with other data to set 
restoration priorities.
Helping those interested in the “watershed 
approach.”





Impacts Without Reservoirs Impacts With Added Reservoirs

Watershed Analysis
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Combined with other
mapped information to 
help prioritize flow 
recovery.

Watershed Analysis
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An interactive decision support system could:

• expand to the several coastal watersheds with many pending permits.

• run at a daily time scale.

• add proposed diversions and recalculate cumulative effects on 
environmental flows and for existing water right holders.
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Decision-support tool



Implementation of these tools will save money and staff 
time.
It will also “level the playing field” for those requesting 
water rights permits who are in need of large-scale 
analysis.
Collaborate with SWRCB and resource agencies to 
ensure accuracy and maximize utility of this tool. 
Addition of a modest investment through SWRCB 
financial assistance branch?
Work with stakeholders on tool development to support 
the Watershed Approach.

Next steps
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