Increasing the Frequency of Forecasting Water Supply

Question:
NRCS currently develops water supply forecasts for the Western U.S. once a month.  For some basins we are currently issuing a mid-month forecast in addition to the monthly forecast.  Could we issue mid-month forecasts for all basins currently being forecast?

Executive Summary

Currently 37 of our 710 water supply forecast locations are fully calibrated and published as official mid-month water supply forecasts in partnership with the National Weather Service.  Additionally, 86 provisional mid-monthly water supply forecasts can be developed and posted on NRCS webpages (these provisional WSF are calibrated exclusively with SNOTEL data).

Because the 2003 water supply forecast season is nearly complete, a west-wide expansion of mid-month products is not possible this year.  However, a measured, multi-year expansion is possible beginning next year.  The number of water supply forecasts could be expanded by 25% each year assuming automation of a significant number of manually read data sites throughout the West. 

Current Situation

1. Monthly Forecasts

The NRCS and the National Weather Service jointly publish monthly water supply forecasts, January through June, for 710 locations in the Western U.S.  The forecasts are based on both continuous SNOTEL data and data collected each month by a wide variety of federal, state and Tribal agencies.  The data that come in on a monthly basis are manually read snow courses; reservoir stage; some of the stream flow data; and NWS co-op weather station data. Only SNOTEL data comes in continuously.  The key factor for mid-month forecasting is the degree of SNOTEL automation relative to manually collected snow courses.  This factor varies from basin to basin.

Each basin also has a set of forecast equations that are uniquely calibrated for that basin and for each forecast point in time.  Thus, there is January equation that is different from the February equation.

2. Mid-Month Water Supply Forecasts

Mid-month water supply forecasts are generated for 32 locations in the Colorado River Basin and 5 locations in the Klamath Basin.  These forecasts are published as maps and tables on the NWCC homepage. Mid-month forecasts were developed and calibrated to meet user demands.  They require additional data collection efforts by those who support the monthly data collection process. 

3. Provisional Water Supply Forecast Updates

The NWCC has developed a procedure that uses daily SNOTEL data to estimate snowpack trends and estimate inputs to the next available fully-calibrated forecast equation. This procedure has been prototyped in Montana for several years with favorable reviews by local water managers.  The procedure works best for basins that have been calibrated exclusively with daily SNOTEL data.  

As an example of how this method is applied, for a forecast to be issued on April 15th, one would examine the current SNOTEL snowpack within a basin and estimate the May 1st snowpack using the current month trend, seasonal average, or other appropriate method.  The May 1st equations would then be run, creating a "provisional" seasonal water supply forecast.  

Mid-Month Water Supply Forecast Options

1. Fully-calibrated Mid-Month Water Supply Forecasts

Under this option we would issue mid-month forecasts based on the same level of data as the end-of-month forecasts.  Field staff would need to collect a mid-month sample at snow courses and we would have to obtain from partners mid-month data for reservoir stage, streamflow, and co-op station data.  New equations for each mid-month forecast date would be developed.  Since data collection would be a problem, the best approach would be to automate manually read snow courses and reservoirs to ensure data availability.

New forecast equations would have to be calibrated for each mid-month.  Headwater basins without reservoirs generally require less time to calibrate, but historical mid-month data would need to be available to perform a successful calibration for all basins.  It would take many months to gather or synthesize the necessary data if missing.

This option could double field office and cooperator data collection activities (unless manual courses are automated with SNOTEL stations and manually observed reservoirs are automated).  It would also require significant time (2-4 years) for complete equation calibration for the entire West.

2.  Provisional Water Supply Forecast Updates

Under this option we would use the provisional estimation procedure to develop mid-month forecasts using only SNOTEL data.  Provisional forecasts for basins calibrated with SNOTEL-only data would not take significant time.  However, in basins with manual observations, the hydrologist would need to take additional time to estimate missing values, which could introduce additional uncertainty.  A careful evaluation of automating manual data collection sites would be required.

Since this technique introduces a forecast of future snowpack conditions with associated uncertainties, all forecasts will be designated provisional and the methods used will be clearly identified.

SNOTEL-only basins (number to be determined) could be ready to go beginning January 15, 2004.  Basins with insufficient coverage by SNOTEL would require automation of some of the manual snow courses and would be ready about six months after the installation of SNOTEL stations.

Summary

Mid-month forecasting is limited by two factors:  (1) forecasts are based on several types of data, some of which are currently collected monthly, and (2) only a portion of the snow monitoring system is automated using SNOTEL stations.  Further, each forecast requires a calibrated forecast equation unique to a basin and to a point in time.  New equations will need to be developed for the mid-month points in time for each basin.  We can bypass full equation calibration and data collection by issuing provisional forecasts at mid-month.  But provisional forecasting is limited to basins with a high degree of SNOTEL coverage.  

We can increase the number of basins with mid-month forecasts by selecting basins with a high degree of SNOTEL monitoring and developing and calibrating new forecasts equations.  But significant expansion of mid-month forecasting would require automating the manually monitored snow courses.
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