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Background

e CalSim3 Simulation
« Current demands
» Current supplies
» Operation constraints

e CalSim3 hydrology inputs
* Inflow from rim watersheds
« Precipitation in rim watersheds
» Valley floor surface runoff
* Recharge to groundwater aquifer

® Stationary historical hydrology Assumption

« Current climate is represented by historical
meteorological and hydrological data




CalSim3 Rim Inflow Timeseries
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CalSim3 Rim Inflow Timeseries

. ::: Monthly Flow Timeseries
Different Temporal Scales N
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CalSim3 Rim Inflow Timeseries

Mean of Historical Annual Stream Flow
(Inches in Unit Catchment Area)
B Mean(WY1922-1951) ® Mean(WY1992-2021) M Percent Change

STDev of Historical Annual Stream Flow
(Inches in Catchment Unit Area)
B STD(WY1922-1951) mSTD(WY1992-2021) ™ Percent Change
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CalSim3 rim inflows

Runoff Production Rate (RPR)
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Methods of Adjusting Historical Rim Inflow

Screening and Comparison Approach

Key Screening and Comparison Metrics (M)
* Mean

% SaHdantieninen Minimize the function:
* Coefficient of Variation
Key Screening and Comparison Data slices -for each of 5 example watersheds (x) M XAdj96 MXR‘pfﬂhj
Annual Flow
Seasonal Flow (AF)

XRefObj

Seasonal Flow (% of Annual) For all Metrics (M) and data slices (x)
Monthly Flow (AF)
Monthly Flow (% of Annual)

Reference Objective (RefObj)
The reference objective for each comparison is determined by whether or not the Mann-Kendell trend test identifies a
significant trend in the historical dataset of the data slice (x) from 1922-2021

* |fp-value of trend is <0.05 the trend is determined to be significantand the reference 30-year period 1992-2021is the reference
objective

* |fp-value of trend is >0.05 the trend fails the significance threshold and the 1922-2015 observed period is the reference objective




Methods of Adjusting Historical Rim Inflow

Screening Tool

Adjustment Method:
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Methods of Adjusting Historical Rim Inflow

What have caused changes in rim inflow in the past 100 years?

1. Change in precipitation 2. Change in watershed runoff
characteristics
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Methods of Adjusting Historical Rim Inflow

Annual Precipitation
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Methods of Adjusting Historical Rim Inflow

Main Equations
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Methods of Adjusting Historical Rim Inflow
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Methods of Adjusting Historical Rim Inflow
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Summary and Discussion

® (CalSim3’s current condition study has been performed on the assumption that the
historical hydrology is stationary.

® Standard deviations of annual rim inflow and precipitation in the 15t 30-year and the last
30-year periods of recent 100 years have increased significantly in watersheds in both
Sacramento and San Joaquin basins, which puts the stationarity assumption of historical
hydrology in question.

® This study is one attempt to make the conversion of this historical non-stationary
hydrology to a stationary time series so that the planning function can continue.

® The proposed adjusting method has made the adjusted rim inflows wetter in wet years
drier in dry years.

® Monthly distributions of the adjusted rim inflows do reflect the fact that runoff occurs
earlier because of changes in snowmelt and evapotranspiration processes for different
type water years and different type watersheds

® Annual adjustment to stream flow is consistent to its annual adjustment to precipitation
with the help of reference runoff curve, which is needed for CalSim 3’s forecast method




Summary and Discussion

Challenges/Caveats

» One critical dry or wet year may significantly change the standard deviation
in the reference 30-year period, which may result very different adjustment.

» Trends in mean of the rim inflows are not adjusted
» Changes in drought frequency are not adjusted

» Quality of the adjusted stream flows depends on the quality of historical
precipitation and stream gage data




Question?
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