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I’d like to step back and put this talk in perspective.  To go back to basics, let’s start with the four required elements of a basin study – we are in Step 1, projecting future supply and demand imbalances.  Since we don’t know what the future will be like, we develop scenarios or “plausible futures” to explore a range of outcomes.


Supply-Demand Scenarios (example)

A

High Supply High Supply
Low Demand

Water Supply

Water Demand

Low Demand



Presenter
Presentation Notes
A very simple way to do this would have been to select scenarios within the possible combinations of demand and supply, as shown in this diagram.  However, with support from University of Arizona researchers, our group decided to approach scenarios for this Basin Study in a more sophisticated way.
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Our future climate will be driven by the amount of greenhouse gasses emitted worldwide.   “Emissions scenarios” have been developed by the Intergovernmental Panel on Climate Change.  These emissions scenarios allow scientists to estimate how the climate will change if more or less greenhouse gasses are emitted through time in an “apples to apples” manner.  Selecting an emissions scenario is the first step in modeling future climate.


Representative Concentration
Pathways (RCPs)

e Scenarios that include time series of
emissions and concentrations of the full
suite of greenhouse gases....
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These standardized emissions scenarios are called Representative Concentration Pathways, or RCPs.  A representative concentration pathway is an assumption about the level of greenhouse gasses that will be emitted worldwide through the year 2100.  The climate projections that we will be using are available for two of these emissions scenarios.  The one with lower levels of greenhouse gas emissions is called “RCP 4.5”.  The one with higher GHG emissions is called “RCP 8.5”.

To make things clearer, we refer to the RCP 4.5  emissions scenario as a “Lower Risk” or “Best Case” 

We are referring to RCP 8.5 as a “higher risk” or “worse” case emissions scenario.  We are avoiding the term “worst case” scenario because this implies that the future may be catastrophic and impossible to adapt to – our study focusses on developing adaptions to future risks.
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An emissions scenario provides input to a Global Climate Model, the result is a projection of future climate.  However, these projections have a spatial resolution on the order of ½ to 1 degree longitude and latitude.  This is far too coarse for basin scale hydrologic modeling.  A process called downscaling is used to add detail to the coarse model projection and allow it to be used in hydrologic models.


Downscaled Climate Projections
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Climate Projections
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Climate Projections
available for

RCP 8.5 only

Statistical
Downscaling

Relatively easy to apply

More computationally
affordable

Many existing datasets
available under multiple
emissions scenarios

Relatively high spatial
resolution (6 km)

Assumes relationships
between GCM output and
surface variables will remain
constant through time

Does not simulate medium-
scale atmospheric processes

Dynamical
Downscaling

Represents medium-scale
physical processes in
atmosphere

Does not assume
relationships between
GCM output and surface
variables remain constant
over time

Time consuming and
expensive

Limited datasets
available

Spatial resolution limited
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There are two main types of downscaling: statistical and dynamical.  Some pros and cons of each are describe in the table.  

Statistical downscaling develops statistical relationships between the Global Climate Model output and surface variables at a higher spatial resolution.  It assume that these relationships remain constant through time.  However, it does not take a large amount of computing resources to produce, so it is widely used.

In 2016, our colleagues at the University of Arizona informed us that they had developed dynamically downscaled climate projections that could be used in the Basin Study.  
Dynamical downscaling uses the output of a  Global Climate as input to a Regional Climate Model to simulate local climate features.  It simulates the physical processes that take place at a regional scale in the atmosphere, such as convective storms and monsoon rainfall.  Importantly, this method does not assume that the current relationships between atmospheric and surface variables will remain constant in the future. 

For this reason, it was possible that dynamically downscaled climate projections could produce even higher risk projections than a statistically downscaled projection using the same emissions scenario and global climate model.  However, because it takes a long time and a lot of computer resources to calculate, there are far fewer DD projections available.
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At the May 20, 2016 project team meeting, some key decisions were made about how to proceed with the LSCR Basin Study climate analysis.

To simplify the analysis and focus on the range of risks faced by the partners, it was decided to have two climate scenarios, one representing a future with lower risk emissions scenario (RCP 4.5) and a climate that would require the least possible amount of adaptation – we called this one the best case. 

      The other one would represent a future where emissions continued to increase through most of the 21st century (RCP 8.5), resulting in a very high but not catastrophic level of risk, one that could still be adapted to, since the focus of the Basin Study is adaptation.  To clarify this point, we decided to use the term “Worse” rather than “Worst” case.

The partners requested that the climate scenarios address changes in seasonality, in particular monsoon timing.

3.  To accommodate the focus on risk, as well to provide the best available technical information on how local climate features like the monsoon could change, the partners requested that Reclamation incorporate dynamically downscaled climate projections into the LSCR Basin Study.  The University of Arizona provided valuable support in selecting the most appropriate dynamically downscaled projections.


Scenarios Focus on Risk
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So to recap, the study has proceeded to develop a “Best Case” and “Worse Case” climate scenario.  Also, in order to be consistent with projections that do not consider climate change, we will have a “Base Case” that assumes the current climate continues into the future.  This will also allow us to identify what parts of our projected changes are driven by climate as opposed to demographic and economic changes.



Decision Point:

Climate Metrics of concern

e EXtreme events: intensity and frequency
* Precipitation
e Temperature

 Monsoon onset: timing

* Pre-monsoon dry period: timing
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Endorsed at:

Project Team
Meeting, 1/19/18
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To follow-up to these discussions, partners began to discuss the aspects of climate they were concerned with more specifically.  A large amount of input from members was distilled to a small number of metrics that the partners requested Reclamation address in its climate work.  These metrics will be addressed later in the presentation.
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