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Focus for Today

 Background
• CalSim 3 Streamflow Forecast Needs
• DWR B120 Forecast
• Existing Flow Forecast for CalSim 2&3
• New Flow Forecast for CalSim 3

 Forecast Development Example
• Seasonal Flow Forecast
• Monthly Flow Forecast 

 Comparison with B120 Forecast
• Monthly Flow Comparison



CalSim 3 Streamflow Forecast Needs

 Forecasted monthly inflows at major river locations required by forecast-based 
allocations and operations in CalSim 3

 DWR Bulletin 120 (B120) or statistically equivalent forecasts
 Forecast for the entire model simulation period of WY 1922-2021
 Monthly forecasts made on the fly for sequential model run and position 

analysis



DWR B120 Forecast

 Median monthly flow forecasts available from WY 1969
 Other exceedance flow forecast available from WY 1999
 Hybrid forecast method

• Statistical + Engineering judgement and manual adjustment
• Forecast methods have been evolving over time

 Data used in the forecast
• Precipitation, snowpack, historical unimpaired flow records, and other basin 

information



Existing Flow Forecast for CalSim 2&3

 Monthly flow forecasts were developed at all 11 major locations in 2003 using 
the historical data up to WY 2001. 

 Only historical unimpaired flows and precipitation were used for the forecast 
development. The unimpaired flows and precipitation were the only data went 
back to WY 1922 at the time. 

 Statistical method only
 Forecast DLL to automate the forecasts on the fly
 Forecasts were extended to WY 2015 without updating forecast equations.



New Flow Forecast for CalSim 3

 Monthly flow forecast at all 11 major locations for WY 1922-2021. 
 Forecasts were developed based on the unimpaired flows, precipitation, vapor 

pressure deficit (VPD), and temperature for WY 1922-2021. The VPD and 
temperature recently became available from PRISM

 Statistical method only
 Forecasts statistically equivalent to B120
 Forecast DLL to automate the forecasts on the fly



Forecast Development Example

Seasonal Flow Forecast 



Oroville February-September Seasonal Forecast

PAnn = POct-Jan +  P50%, Feb_Sep

QFeb_Sep = Qann – QOct_Jan

All WY Types R^2 W R^2 BN&AN R^2 D&C R^2
B120 1970-2021 0.54 0.11 0.69 0.05
MSO 1970-2021 0.52 0.04 0.66 0.12
MSO 1922-1969 0.50 0.07 0.02 0.12
MSO 1922-2021 0.51 0.04 0.10 0.13
B120 1992-2021 0.56 0.18 0.66 0.04
MSO 1992-2021 0.58 0.08 0.70 0.04



Oroville March-September Seasonal Forecast

PAnn = POct-Feb +  P50%, Mar_Sep

QMar_Sep = Qann – QOct_Feb

All WY Types R^2 W R^2 BN&AN R^2 D&C R^2
B120 1970-2021 0.57 0.20 0.32 0.12
MSO 1970-2021 0.58 0.14 0.35 0.19
MSO 1922-1969 0.62 0.34 0.01 0.69
MSO 1922-2021 0.58 0.18 0.10 0.35
B120 1992-2021 0.50 0.03 0.35 0.24
MSO 1992-2021 0.54 0.00 0.41 0.31



Oroville April-September Seasonal Forecast

All WY Types R^2 W R^2 BN&AN R^2 D&C R^2
B120 1970-2021 0.83 0.68 0.40 0.73
MSO 1970-2021 0.83 0.75 0.23 0.76
MSO 1922-1969 0.84 0.90 0.57 0.53
MSO 1922-2021 0.83 0.71 0.44 0.56
B120 1992-2021 0.84 0.66 0.35 0.64
MSO 1992-2021 0.87 0.72 0.29 0.72



Oroville May-September Seasonal Forecast

All WY Types R^2 W R^2 BN&AN R^2 D&C R^2
B120 1970-2021 0.87 0.79 0.52 0.67
MSO 1970-2021 0.81 0.55 0.50 0.70
MSO 1922-1969 0.86 0.61 0.70 0.84
MSO 1922-2021 0.83 0.58 0.62 0.80
B120 1992-2021 0.87 0.69 0.66 0.69
MSO 1992-2021 0.81 0.50 0.55 0.76



Seasonal Flow Forecast at Other Exceedance Levels



Seasonal Flow Forecast at Other Exceedance Levels
Continued



Forecast Development Example

Monthly Flow Forecast 



Monthly Flow Disaggregation With Multivariate Regression

The form of multivariate regression is
Qmonthly = BQseasonal + e

Where
Qmonthly is a nx1 matrix of monthly inflows;
Qseasonal is the seasonal total inflow;
B is a nx1 coefficient matrix;
e is a nx1 error matrix and E(e)=0;
n is the number of months in the season ending in September.



Comparison with B120 Forecast



Oroville Monthly Flow Forecast SSE Comparison 
B120 vs. MSO

Forecast 
Date Source February March April May June July August September

1-Feb B120 478 463 309 299 208 64 62 76
MSO 501 426 296 303 209 63 27 28

1-Mar B120 433 296 269 185 62 64 76
MSO 421 289 278 191 59 27 29

1-Apr B120 234 195 137 43 68 76
MSO 217 221 159 45 24 28

1-May B120 163 109 40 68 76
MSO 188 141 43 28 31

1-Feb B120 478 463 309 299 208 64 62 76
MSO 421 369 291 292 184 56 26 24

1-Mar B120 433 296 269 185 62 64 76
MSO 365 279 264 170 52 27 25

1-Apr B120 234 195 137 43 68 76
MSO 212 197 141 42 27 27

1-May B120 163 109 40 68 76
MSO 163 121 40 29 29

B1
20

: W
Y 

19
70

-2
02

1
M

SO
: W

Y 
19

70
-2

02
1

B1
20

: W
Y 

19
70

-2
02

1
M

SO
: W

Y 
19

22
-2

02
1



Questions?
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