.

General Overview of
Approach to Incorporate
Projected Climate Change
into GSP
9/9/20

 Review process for selecting appropriate future climate
models and process to developing the GSP groundwater
models

Expectations

9/9/2020

 Describe differences between two emissions scenarios and
how they may affect the development of the GSP modeling
 Get feedback from AC on the two potential emission
scenarios to move forward on the groundwater modeling for
future water budgets development and testing SMC and
projects and actions
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Considerations for Climate Change
Implementation in Groundwater Models
 Projected climate change is very uncertain – all the available climate models provide one or a
range of potential projected scenarios
 SGMA requires the incorporation of climate change as a potential projected future climate
scenario for purposes of “stressing the system”, and identifying uncertainties in future
conditions when including projects and management actions and identifying SMC
 For this first GSP, it is most practical to only include 1 potential climate change scenario to limit
number of simulations and provide better comparability between various potential projects and
actions
 During 5-year GSP Updates, review status of science and use of climate futures and will
consider modifying for the models, as appropriate

9/9/2020
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Projected Conditions – Assumptions to
Review and Include
 Climate change assumptions: precipitation and
temperature/potential Evapotranspiration (PET)
 Population growth and land use changes (demand assumptions)
 Surface water delivery assumptions under climate change
conditions
 Streamflow under climate change conditions
 Small watersheds runoff
 Sea level rise (if applicable)

9/9/2020
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Purpose of Using Climate Change Data
and Assumptions under SGMA
Climate change projections help GSAs with the following:






Developing long-term projected water budgets
Planning long-term groundwater basin sustainability
Assessing projects and management actions
Evaluating hydrologic uncertainty of projected conditions
Managing resources adaptively

Using Models:
 The results of the simulation will be used to assess how the Sustainability Indicators
respond to the changing climate and groundwater demands in the future.
 If undesirable results are simulated to occur, the GSP will need to plan for projects and
management actions that address the projected undesirable results.

9/9/2020
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Projected Climate Change
– Modeling Approach
 Choose General Circulation Model (GCM) with specific Greenhouse Gas
Emission Scenario
 Review DWR recommended GCMs and choose 1 GCM and 1 emission
scenario that best represent projected median conditions in Russian River
Watershed area (including groundwater basins)

Update integrated hydrologic model inputs for:
 Precipitation
 Temperature/PET
 Runoff and recharge for flows from outside basin

Climate data updates provide simulation of:

 Projected hydrology in the watershed (runoff/streamflow, groundwater
recharge, and groundwater elevations)
 Projected irrigation water demands due to changes in projected crop ET

9/9/2020
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Modified from DWR’s
Guidance Document

and USGS

Linkage
Between
Climate
Models and
GW Models

Basin
Characterization
Model (BCM)

Additional step for Central Valley models not needed in Sonoma County

GSFLOW,
MODFLOW-OWHM

9/9/2020
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Identification of
Representative Climate
Change Model and
Emissions Scenario for GSP
9/9/20

GSP Modeling Team developed a robust
workflow based on best available science and
DWR recommendations
1.

Climate models represent coupled atmosphere-ocean general circulation model simulations

2.

GSP Modeling Team evaluated climate models recommended by DWR

Metrics reviewed and ranked:

 Change in annual temperature and precipitation
 Russian River streamflow
 Lake Sonoma annual reservoir storage conditions

3.

Based on this evaluation, Modeling Team, with input from climate experts, chose the climate
model that appeared to have the most “middle” conditions, for Russian River watershed and
Sonoma County Basins

4.

The final climate model chosen, HadGEM2-ES, did not have any extreme rankings so
identified as more in the middle and recommended for use in all 3 GSPs – it is also generally
considered by DWR as “drier” which is what we want to plan for with SGMA

9/9/2020
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Difference between a climate model and
an emissions “future” (scenario)
 Each climate model can be run under
different emissions scenarios
 Emissions scenarios represent different
potential changes in greenhouse gas emissions
based on actions taken by society in the future
– incorporates policy decisions around the
world
 Results of HadGEM2-ES under two emissions
scenarios generally used by DWR were also
evaluated, for discussion with ACs and
obtaining their recommendation

9/9/2020

HadGEM2-ES
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Two Emission Scenarios used by DWR:
RCP 4.5 and 8.5
Emissions Scenarios are represented by
Representative Concentration Pathway (RCP)
What are the differences between these two
emission scenarios?
RCP 4.5 is sometimes considered “more
likely” or “optimistic” based on current
projections of greenhouse gas emissions
RCP 8.5 is often known as “worst-case
scenario” or “pessimistic”
…But experts differ on this….

9/9/2020

Input from scientists at UCSD, USGS:
In favor of RCP 4.5 [more “in the middle” or “optimistic”]

**Using HadGEM-ES with RCP 4.5 provides
something more ‘median’ for future projections.
In favor of RCP 8.5 [more “extreme” or “pessimistic”]

Using HadGEM2-ES with RCP 8.5 -**RCP 8.5 would provide a stiffer stress test with
at least 1C greater warming by the end of the
century.
**HadGEM2-ES RCP 8.5 simulation provides a long
drought.
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Example for
Discussion: Output
from Santa Rosa
Plain
Hydrologic Model
– Comparing RCP
4.5 and 8.5 Using
HadGEM-ES
Model simulation with historical
assumptions except for:
•

Precipitation

•

Temperature

•

2018 Initial Conditions

9/9/2020
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GW Model Outputs for Santa Rosa Plain
Ag Pumping
RCP 8.5
+33%
vs.
Historical

9/9/2020

RCP 4.5
+26%
vs.
Historical
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GW Model Outputs for Santa Rosa Plain
Change of Groundwater in Storage
Larger initial storage
decline
Extreme drought

RCP 8.5
This scenario might make it more difficult to
maintain SMC past 2042
9/9/2020

RCP 4.5
This scenario might make it more difficult
to reach SMC by 2042
18

General feedback from optional all basin
AC meeting held 9/2
 Interested in using the more “extreme” model, as the worst case scenario is what we need to
prepare for in order to achieve sustainability.
 Concern with using RCP 8.5 as it seems it would potentially call for projects that may be too
restrictive and impacts users more in a way that may not be necessary.
 Likes the fact that the climate model is “warmer/drier” and would recommend using the more
pessimistic emissions scenario approach.

 Let’s take a poll to see your preference on RCP recommendations for the modeling team to implement

9/9/2020
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Where do we go from here?

9/9/20
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