
DWR California Cooperative Surveys 
Forecasting Methodologies

John j. Lacey King PE
September 10, 2012



Outline of Presentation

 1. CCSS Forecast Products 
 Bulletin 120 and Water Supply Index (WSI) 

 2. Data Required 
 to Produce a Forecast

 3. Forecast Methodologies
 Statistical (Current & Continually Developing)
 Physical  (Developing)

 4 Forecasting Issues



Forecasts Produced: Bulletin 120 and WSI 

Bulletin 120 
is a volumetric forecast of 
April-July and Water Year 

Runoff (TAF)

http://cdec.water.ca.gov/snow/bulletin120/index2.html

Trinity River Forecast
Published Feb, Mar, Apr, May



B120 Monthly Forecast

http://cdec.water.ca.gov/cgi-progs/iodir_ss/b120



Forecast Produced: Forecast Schedule

WS Index 
forecasts

Bulletin 120 
weekly updates

Verification

Oct 1 Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1 Aug 1 Sep 1 Oct 1

Water Supply Forecast Schedule



Forecast Produced: Statistical (Current)

WSI  (Monthly)
precipitation, 

RO model

Oct 1 Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1 Aug 1 Sep 1 Oct 1

120 & WSI (Weekly & Monthly)
precipitation, snow, RO model

1 Equation used per basin to 
forecast  entire forecast 

season



Data Required: to Forecast

 1. Daily and Monthly Precipitation Data

 2. Daily & Monthly Snow Water Content Data

 3. Monthly Full Natural Runoff Data 



Data Required: Precipitation



Trinity Precipitation Stations used for forecast



Data Required: Snow Water Content (SWC)



Trinity Snow Courses used for forecast



Data Required: Full Natural Flow Data (FNF)

Data Needed for Computation

• Measured flow at forecast point

• Reservoir storage

• Diversions

• Reservoir evaporation 

• Accretions

Estimates are made if records look incomplete.



Trinity River @ Clair Engle Lake  FNF

 BOR Daily FNF:
 http://www.usbr.gov/mp/cvo/vungvari/trndop.pdf

 DWR Daily FNF Report:
http://cdec.water.ca.gov/cgi-progs/snowsurvey_ro/FNF

Trinity Lake 
(Clair Engle)



Trinity River at Lewiston (FNF) Monthly

 DWR Monthly FNF:
 http://cdec.water.ca.gov/cgiprogs/snowsurvey_ro/FLOWOUT

Trinity River 
@ Lewiston

TNL Flow  +Judd F Carr PH (Div)+ TNL (Evap)+TNL ∆ Storage =TNL FNF



Forecast Methodologies: Statistical (Current)

How do we produce DWR AJ Forecast?

 Dependent Variable  April-July (AJ) FNF RO

 Independent Variables  Prior Year AJ FNF RO

  Oct-Mar FNF

  4/1 Snow Index 

  Oct-Mar Precipitation Index

  April-June Precipitation Index



Forecast Methodologies: Statistical/Operations

Oct 1 Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1 Aug 1 Sep 1

Future
(Median) 
Precipation &

Present
(Observed)
Precipation &

1 Equation used per basin to 
forecast  entire forecast season



Future: Physical/Developing Feather River 
PRMS



Future: Physical/Developing 
USGS Precipitation Runoff Model System (PRMS) 

Data Required: Precipitation, Temperature, Runoff, GIS data-
17 parameters (DEM, vegetation, soil type….)

Physical Computation: Hydrological Water Balance



DWR Trinity River Forecast
Contact:

John j. Lacey King
kingjj@water.ca.gov

916-574-2637

Or
David Rizzardo

daver@water.ca.gov
916-574-2983


