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Pepperwood mission: to advance 
science-based conservation 

The new Dwight Center for 

Conservation Science 

3200-acre reserve in 

Mayacamas, partnered with 

CA  Academy of Sciences 



TBC3 Terrestrial Biodiversity Climate Change Collaborative 

An internationally-recognized climate science initiative 



the question 

how will a shifting climate effect the lives and 
landscapes of Northern California?  
 
   
 
  
 

so how can we make our watersheds more 
resilient? 

take home message 
our region is becoming more arid 

the challenge 
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TBC3 has built a climate adaptation knowledge 
base for application to regional conservation 

generating an ensemble of projections-NOT predictions 
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• (Not sea level rise!) 
• Warmer temperatures 
• Greater hydrologic variability 
• Greater evapo-transpiration 
• Increased water demand 
• Variable runoff and recharge 
• Shifts in natural vegetation 

types 
• Increased wildfire risk 

 

Light yellow=monthly daily 
Light blue=daily data 

 
 

Translating landscape-level climate-hydro 
projections into inputs for long-term planning 
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Mechanisms of groundwater recharge 
• Mountain block to regional aquifer 
• Mountain front recharge to alluvial aquifer 
• Directly through alluvial valley where shallow to water table 
• Streambed losses 
• May return to stream via baseflow 
 
 

USGS Basin Characterization Model 

Evapotranspiration 
(actual and potential) 

Temperature and Rainfall 

Evapotranspiration 

Flint and Flint 2013 

Runoff 

Brown text is BCM input, Purple text is BCM output 

Topography,  Soils, Geology 

Solar radiation 



Annual Precipitation-North Bay Region 
PRE-CHANGE               OBSERVED CHANGE  PROJECTED PROJECTED 

EXTREMES 

6 highs 
8 lows 

8 highs 
9 lows 

8 highs 
9 lows 

5 highs 
9 lows 

16 highs 
6 lows 

O highs 
12 lows 

high and low extremes expected to approximately double  frequencies in projections 

3 high, 5 low extreme PPT events 



Napa Valley 
Current Runoff 
1981-2010 
7.8 inches runoff/yr 

inches/year 

drainages 

Reservoir 
drainages 
in blue 
outline 

18-acre pixels 
monthly time 
steps 



13 in/y average 
67% greater than current 

6.9 in/y average 
11% less than current 

4.3 in/y average 
44% less than current 

long term water supply 
trends (30 y averages) 



Napa River Valley Runoff 
historic plus 6 models annual values 

historic            mitigated-dry      mitigated-wet          warm-mod           warm-dry          warm-wet                hot-dry  

we can look at potential patterns of inter-annual variability 

historic 
peak  

4  4 2 1 13 0 



Runoff can be translated to annual or monthly in-river flows at a gage 



11 in/y average for valley 29% reduction 
to 7.5 in/y average for valley 

27% reduction 
to 7.8  in/y average for valley 

Low rainfall scenario results in losses of 2.5 inches of groundwater  
recharge per unit area annually 

Recharge 
(in/yr) 



Climatic Water Deficit (indicator of irrigation demand  
on Agricutural Lands 

Warm &  
High Rainfall 

Warm &  
Moderate  
Rainfall 

Hot &  
Low Rainfall 

<- Historical    Future -> 

<- Historical    Future -> 

<- Historical    Future -> 

Water 
deficits 
increase in 
all scenarios 

water deficit = PET-AET 
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Climate Ready 
Scenarios 

Vegetation Communities Napa 
County 
Vegetation 
Report 
Summary 



Probability of a fire in a 30y period  
doubles  
in some locations 

Current

Hot, Low 

Rainfall

Warm, 

Moderat

e Rainfall

Variable Units 1971-2000 2070-2099 2070-2099

Percent 18% 19% 25%

SD 4% 5% 6%

Probability of burning 1 

or more times

1971-2000 



photo D.D. Ackerly 

The future of Northern CA 

is going to be more arid 

what kind of long-term plans can use this data? 
 human health    energy demand    watershed plans   surface water supply 

hazard mitigation   sustainable groundwater management    agricultural sustainability  

                                                 fire protection ecological restoration 



Win-win strategies for climate adaptation 
Mitigate greenhouse gas emissions. 
Protect key watershed functional areas: 
floodplains, recharge areas, wetlands. 
Recycle and conserve water. 
Increase soil moisture holding capacity. 
Get serious about fuels management. 
Identify native species that are likely to be 
climate “winners”- id and protect seed sources 
Keep the landscape connected-riparian and 
terrestrial habitat corridors. 
Prepare for more frequent extreme events. 
Invest in preparedness-its cheaper than 
emergency response! 
 
 



climate.calcommons.org 

will host Climate Ready North Bay “Climate Smart Exchange” 

to learn more about the watershed model…. 


