SWSIA – Surface Water Supply Index Application

Background:  In the past few years, the computation of SWSI values has taken a hap hazard path, with little if any supporting data management, analysis or operational application support.

Early in the summer of 2001, the Wyoming Water Supply Specialist requested the assistance of Water & Climate Services (WCS) in computing SWSI equations/values for his state.  Through a series of e-mails and teleconferences with the WSS’ers of the adjoining states - WCS agreed to provide assistance on two fronts: 1) help Wyoming determine the correct formulation of data elements for Basin/Watershed SWSI’s, and 2) prepare an EXCEL “template” to aid in the processing of the data.

The Template approach appeared to be a doable project, in that both Idaho and Montana had used a spreadsheet approach in their on-going SWSI projects, and resident EXCEL skills within the WCS group existed.
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The EXCEL Template was designed to collect and process the basic data elements needed to calculate SWSI values.

It was formulated to adhere to the DRAFT NRCS SWSI Development Policy or the so-called “Garen method”, however, it provides flexibility beyond that technique.  

The Template allows for the processing of all necessary data, the assignment of monthly SWSI equations, and the visual comparison of the resultant historical SWSI values.

The Template was demonstrated at the December 2001 PMT Meeting – and generated some good feedback.

Current Situation: As the 2002 Water Year began, WCS quickly was reminded by the larger “water availability” community on the urgent need for a West Wide SWSI capability.  Inclusion of SWSI as part of the multi-agency “Drought Monitor” continues to be a target of the group – and will be a major topic of discussion in the Spring 2002 Drought Meeting in Portland.

WCS realized that without additional resources and a much more robust application, implementation of a West Wide SWSI would be nearly impossible.  The Template was a good first step – and will serve as an example, but a true SWSI Application (SWSIA) must be developed.

SWSIA Design Team: This Team would serve as the primary functional/design group for the ongoing SWSIA Project.
Recommendation:  The SWSIA Design Team (SDT) should include:

· Sponsor/Coordinator – Phil Pasteris, WCS Team Leader

· Science Specialist – David Garen, WCS Hydrologist

· Hydrologist – Ken Jones, WCS Forecaster

· Water Supply Specialist (with SWSI Experience) – Roy Kaiser, WSS-MT or Ron Abramovich, WSS-ID

· Information Technology Specialist – TBA, ITC

· IST Liaison – Laurel Grimsted, IST

SWSIA Technical Advisory Team: This Team would serve as a technical resource group to the SDT.
Recommendation:  The SWSIA Technical Advisory Team (STAT) should include:

· Climatologists:
Kelly Redmond, WRCC
 
Mark Svoboda, NDMC

· Meteorologists:
Rick Tinker, CPC
 
Doug LeComte, CPC

· Hydrologists:
Frank Richards, NWS
 
Mike Gillespie, DCO-CO

· IT Specialist:
Greg McCurdy, WRCC

Desired Actions:  

1. Adoption of accompanying Application Requirements Statement, 

2. Inclusion of SWSIA into NWCC FY02+ Plan of Work,

3. Selection and assignment of a SWSIA Teams,

4. Successful development and implementation of a West-Wide SWSI.

SWSIA - SWSI Application - Requirements Statement

Utilize the Excel Template SWSI_template.xlt and the Word SWSI_How_To.doc document as appropriate.  The files are located at ftp://ftp.wcc.nrcs.usda.gov/ucan/swsi/
Data Management

Background:  The formulation of SWSI requires access to, and manipulation of; historical and operational dataset, from across state/basin boundaries.

Needs:  Access to, element editing of, table and graphical display of:

Basic – Initially:

· Monthly - snow SWE, precipitation catches, reservoir storage, streamflow (raw gauged and corrected natural flow), seasonal streamflow forecasts – from basins/watershed in the western US.

Advanced – Future:

· Monthly – as above, but from basins/watershed outside the west.

· Daily – SNOTEL SWE, Precipitation (SNOTEL and/or NWS ASOS), reservoir storage levels (gage heights or storage levels), streamflow (gage heights or storage levels) – from across the basins/watersheds of the US.

Analytical Application

Background:  The formulation science of SWSI is documented in the Journal of Water Resources Planning and Management, Vol. 119, No. 4, July/August, 1993, Paper No. 3472.  Revised Surface-Water Supply Index for Western United States, authored by Dr. David C. Garen.
The SWSIA should also include provisions for non-forecast based assessment, as typified by the original Colorado SWSI (Development of a Surface Water Supply Index for the Western U.S., Climatology Report Number 91-3, Colorado State University, Doesken, McKee, Kleist, October 1991) and the Oregon SWSI implementations.

Data Management Needs: Combine, weigh, sort, rank and/or analyze historical datasets:

· Selectable from within period of record.

· Based upon user selected groupings – sites, periods.

· Combined and/or weighted via statistical and/or user parameters.

· Utilizing appropriate statistical frequency distribution techniques – via user selectable option.

· Varying above parameters from month to month – designated by user.

Interface Needs:

· Use of user selectable options, dynamically generated, based upon “background” application of statistical/mathematical operations.

· Presentation of tabular and graphical screens, with live element edit capabilities.

· Select/Lock/Save of desired states.

· Export feature for retention as local dataset.

· Update/Refresh data frequency – on demand.

User Interface

Background:  The goal of any application is to provide efficient value added capability to the user.  SWSIA should utilize all possible machine-human interface techniques to meet this goal.  A balance of flexibility, speed of performance and product generation options will have to be developed.

Needs:  A common “Windows” based look and feel will be utilized.

· Logical organization of functions and features will be defined by a Design Team – to optimize application utilization.

· Use of dynamic graphical presentations will be maximized.

· Access/Execution/Security levels should be enforced for varying utilization.

· Export functions, for off-line use.

Operational Application

Background:  The key to a successful application, is its operational use.  Once the historical analysis has been performed, the everyday use of SWSIA will be in its operational utilization.

Needs:  Utilize historical analysis and access to operational datasets to compile, analyze, and present the current status of SWSI.

· Utilize QC/QA’ed datasets.

· Allow for limited/restricted operational data element editing.

· User selectable options for default views of information

· Provide techniques for “edge effects” (state/basin/watershed) smoothing.

· Provide for multiple-month-to-current-month smoothing.

· Allow for user selection of forecast probability values of streamflow forecasts.

SWSI Products

Background:  Once all the data management and science is done, SWSI is just a number.  To make it useful, it will have to be packaged into a sexy/bright/flashy (make that efficient/effective/readable/usable) bundle.

Needs:  A SWSIA Design Team will develop specific product specifications, however, the existing MT/ID/OR/CO SWSI products would serve as a sound starting point.

· Optimize use of web format (HTML) products.

· Utilize varying spatial/geographical presentations.

· Support GIS Export capability.

· Support Tabular Export capability.
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