Rating System for the Proposed Site Automation

1. Background

In response to NWS/NRCS Technical Working Group discussions during the fall of 1999, the NRCS began issuing provisional, sub-monthly water supply forecasts during Water Year 2000 for selected river basins in Montana, Wyoming, Colorado, Arizona, and New Mexico.

Production of sub-monthly water supply forecasts is driven by customer requests for more frequent assessments of water supply availability using data collected by the SNOTEL network.  The Montana NRCS home page located at http://www.mt.nrcs.usda.gov/swcs/forecast/forecast.html contains links to both a text-based product and a graphical version of this product.

One of the primary goals for establishing the SNOTEL network was to support creation of water supply forecasts throughout the month.  With nearly 20 years of observed data, SNOTEL information now plays a significant role in creation of the standard monthly and sub-monthly water supply forecasts.

Another goal of this project is to identify non-SNOTEL (e.g., COOP) climate stations necessary to create sub-monthly WSF, with the intent to either automate the climate station or recalibrate WSF procedures to use only automated data.  The automation of COOP stations is an important component of NOAA's strategy to monitor climate in near real-time.  Other climate activities, such as the National Drought Policy Commission's focus on drought monitoring and preparedness, play a key role in developing new water supply forecast products.

With these basic goals in place, our basic strategy is to qualitatively and quantitatively assess the value of these new forecast tools this year.  The qualitative methods involve direct user feedback from web pages that contain the provisional forecasts.  Qualitative methods involve the journalization of sub-monthly WSF issued and comparison to both monthly water supply forecasts and observed streamflow at the end of the water year.

A longer-term strategy involves integration of long-lead climate forecasts and water supply forecasting technology.  It should be noted, however, that SNOTEL data were not used during the long-lead climate calibration process.  SNOTEL data could provide a valuable data source in predicting climate at middle and higher elevations characteristic of the West.

Provisional sub-monthly WSF are filling an immediate need for assessing water resources in the West.  Automation of existing climate stations and automation of the manual snow course sites are key components of providing users with the water supply information needed to assess water supplies in the West.

2. Water Supply Forecasting - Evaluation performed by NWCC Hydrologists

Hydrologists:  Rate each data site (proposed SNOTEL site) from 1 to 3 based on the following criteria.  All sites are rated by the number 1-3 and by the appropriate letter a. – d. indicating the reason for the rating.  More than one letter can be used for the rating (i.e. 1. a. + c.).  This is to insure that we have a record of the reason for the rating and don’t need to do this again!  All sites added by the hydrologists should of importance to forecasting and /or hydrologic modeling.  This may include NWS coop sites, RAWS sites or other network stations that we may add to the list as proposed SNOTEL sites.

Number 1 Rating: (HIGH—WILL USE)
a. The site is currently used for forecasting. (i.e. It is now a snow course, aerial marker, other agency data site (NWS COOP)).

b. The site was used, but was discontinued, and would be used if a SNOTEL site was installed..

c. The site is of regional importance for forecasting (i.e.. Many people use the forecast that this site is needed for).

Number 2 Rating: (MEDIUM--MAY USE)

a. The watershed has other SNOTEL site(s), but this site measures different elevation, aspect, vegetative cover area, or is in a location that represents some of the unique areas of the watershed.  This site may also be an improved data site, or provide more data needed in the area.

b. A nearby snow course is used, so daily data may correlate well with the snow course data.  

c. The watershed area is currently ungaged or few data sites are available.  So new sites may be used for forecasting.

d. The watershed is a new area for forecasting, so the need for data in this area is new.  All of these new sites will have no history.  These sites will have to wait until there is sufficient data for analysis, so will be of limited importance until several years of data collection have passed.  So, forecasting benefits of the site will not be known until later.

Number 3 Rating: (LOW -- WILL NOT USE)

a. Duplicate site. The snow course was already replaced with a SNOTEL Site, so an additional site would be intercorrelated with existing SNOTEL sites and not useful. (almost the same data from other sites is already collected).

b. No forecasts correlate with this site, and is not geographically near existing forecasted areas..

c. The site location is not representative of the area or does not correlate with the streamflow in the area. (i.e. elevation, aspect, snow zone, or other location)..

3. SNOTEL Site Maintenance and User Needs - Evaluation Performed by Data Collection and Water Supply Specialist Analysis from State Offices

Safety:  Some snow courses are more difficult or hazardous to measure than others. Hazards include safety for the snow surveyor, avalanche danger or remoteness.

1 Higher safety risk.

2 Medium safety risk.

3 Low safety risk or not more dangerous than your average site or site is near a town.

Access:  Site is difficult to measure or hard to access during certain times of year.  These are sites may be in low to mid-elevation that melt out early or remote high elevations that are difficult to measure.  Some sites may require several modes of transportation to measure in the spring.

1 Access is difficult.

2 Medium difficulty to access. 

3 Relative easy to access - site is in or near town.

Economics:  Cost savings are achieved if site is automated.  Savings may include reduced helicopter expenses, snow survey cooperator or contractor payments, oversnow machine or measurement equipment expense. 

1 High - cost savings are very beneficial to NRCS.

2 Medium - savings to NRCS. 

3 Low - will not result in NRCS cost savings, i.e., cooperator measure site and does not charge NRCS.

Existing site is partially automated and is a good location for complete automation or additional climatic data has been collected at site by NRCS or another agency.

1 High - site or snow course is partially automated and is a good location for complete automation or data is currently collected by another agency.

2 Medium - site is an existing snow course and is a good location for complete automation. 

3 Low - site is new proposed site.  Valid location must be found.

Flood Risk Information:  Site would provide additional needed information for flooding, flood potential, peak streamflows or rain-on-snow events.  These sites would benefit the public, health and safety in the local area.  These sites may be in low to mid elevation areas or high elevation areas where current sites do not exist but are needed to monitor and predict floods or peak streamflows.

1 High - site is needed to provide flood or peak streamflow information.

2 Medium - site would provide some additional about potential flood threat or peak streamflows. 

3 Low - this site may not provide additional or new information about flooding or peak flows that other sites do not already provide. 

User Request or Data Void:  Customers have previously requested additional automated sites in this area, but have not been able to afford them, or are under-served by our existing network.  There are no current sites in area and there is a need for automated sites to provide adequate density coverage.

1 High - users have previously requested this site or sites in this area.

2 Medium - there is a lack of climatic data collected in this area.

3 Low - users have not specifically identified this site; need is for other purposes.

Average Ranking:

This is the average of the ranking criteria for these proposed new sites.

1 Highest

2 Medium

3 Lowest

4. Site Automation Ranking:  Helpful Hints and Guidelines
Ranking Item:

2. Safety - Ranking of 1 due to safety concerns.  Ranking of 2 due to some travel to get there.  Ranking of 3 because of being in or near town or NWS sites.

3. Access - Ranking of 1 given to difficult access when the site is still measured.  Ranking of  2 if access was not as difficult as the hardest ones to get to in Idaho (or in your case, your state) or if it was a new site not in a town.  Ranking of 3, mainly due to a NWS station in town or someone's backyard.

4. Economics - Ranking of 1 - due to helicopter sites or we pay contractors to measure.  Ranking of 2 if NRCS measures and saves some money.  If all sites in your state are measured by helicopter you may have to adjust accordingly. Ranking of 3 if it is new site or if cooperator measures and does not charge NRCS. 

5. Partially Automated Existing Site
Ranking of 1 if site is more than just a snow course i.e. NWS station, USBR site, CA site, maybe has a NRCS rain gage, old data site that was removed.  Ranking of 2 if it is an existing snow course and we have some knowledge whether this site is good or bad.  Ranking of 3 if it is a new site.

6. Assess Flood Risk - Ranking of 1 if in area that I knew could help assess flood potential or peak flow info.  The Pacific NW had a series of floods recently and need more sites in the rain-on-snow zone area.  Ranking of a 3 because they would not provide more info or area doesn't flood much i.e. Owyhee basin.  Ranking of 2 is somewhere in between.

7. User Request or Data Void - If an outside user had requested it sometime in the past, I gave it a 1, in some cases if the hydrologists needed it for forecasting it was also given a 1.  I gave it a Ranking of 2 if there is a data void and more sites are needed in this area.  Mainly, I wanted to show difference that users are requesting these sites and we are not just putting sites out there anywhere. I did not use 3 at all and would suggest removing it from the ranking list - any comments?
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