WERA 1012 – Annual Meeting – Estes Park Colorado YMCA of the Rockies May 23-25, 2011.  (Some presentations went too fast to take notes, so please check the PowerPoint presentations in this folder or zipped with this document for details. – Nancy Selover)
Lee Sommers – WERA 1012 Administrative Advisor began by providing a perspective on the roles and activities of coordinating committees.   Each region in USDA in the Land-grant University system has a system of multi-state activities.  WERA 1012 is a multi-state coordinating committee started 3 years ago to provide a forum for discussion and multistate coordination focused on volunteer weather observing programs.  The state Ag. Experiment Station Directors  typically pay for travel expenses for one representative from their Land Grant University to attend these meetings.  But the membership of the coordinating committees can extend beyond the LG Universities to include federal, state, municipal, private agencies, and non land-grant universities.  Annual reports are filed for each coordinating committee.  Due to a change in the grant structure, there may be less money available for future projects.  The national director position is now vacant, and the U.S. President needs to appoint a replacement.
The programs are approved for 5 years, and proposals are due by January, so next year’s meeting will need to address the proposal to submit in January 2013 for renewal.  Once we refine the objectives, Lee will send it out for input by the official agencies in the program.  The more agencies we have officially signed up for the program, the better the proposal will look to Exp. Station Directors who review the proposals.  No financial commitment is required by participating  agencies.  The other WERA committees cover basic research to applied programs, there are 20-25 coordinating committees and about as many research committees.  People can attend or join any regional committee pertinent to their line of work.
WERA is only broken into regions because the focus areas are different, and the approach may be different.  For instance drought in the west and east are very different.  If the objectives are national rather than regional, the committee may be composed of people from all regions.  The administrative advisor keeps us on track in terms of the reports and the rules of the program.  For example, WERA 102 (another western Coordinating Committee) is composed mostly of the state climatologists in the western region -- similar to the North-Central ag-climate group.
Adnan Akyuz, Chairperson - Welcome.  WERA 1012 – Managing and Utilizing Precipitation Observations from Volunteer Networks Conference.
Objectives – Promote volunteer precipitation observations as a cost effective approach to monitoring a highly variable and critically important element of our climate.
Improve climate monitoring capabilities as well as applications through supplementing and complimenting existing networks.
Educate the community on the value and applications of high density precipitation observations.  
Organization/Governance:  A Chair will be responsible for the meeting agenda.  Chair is also responsible for keeping a good record of action items identified for the period and oversee the subcommittee activities.  Chair-elect – Each year, the chair elect will become chair and a new chair-elect will be selected by the committee.  Chair-elect is also responsible for keeping the meeting minutes and annual reports.  The chair-elect and the Chair also prepare and submit the annual report – due in 90 days after the meeting.  Tony is the current chair-elect, and Nolan is the next chair elect.

List of Subcommittees:  
Collaboration Committee - Committee Members
Scott Archer (USDI-BLM), Mike Borengasser (AR-SCO), Dave Robinson (NJ-Rutgers), Henry Reges (CoCoRaHS), Joel Cline (NWS-Coop), Rob Davies (USU), Doug Kluck (NCS), Nancy Selover (ASU).  Committee Objectives: To help tie together the NWS Cooperative Observer Network and its long term functions with the higher resolution but more flexible and low cost Community Collaborative Rain, Hail and Snow Network CoCoRaHS.

Sustainability Committee – Committee Members:  Henry Reges (CoCoRaHS), Leeann DeMouche1 (NMSU), Phil Mote (OSU), Ryan Boyles  (NCSU), Kevin Stewart (Denver Urban Drainage and Flood Control District), Mary Knapp (KSU), Mike Asmus (NWS –SRH).

Committee Objectives:  Explore ways and funding sources to sustain volunteer observing networks.
NWS COOP 125th Anniversary Planning Committee – Committee Members:  Mike Asmus (NWS – SRH), Randy Gray (NWS – Pueblo), Nolan Doesken (CSU), Joel Cline (NWS- Coop), Bryant Korzeniewski (NCDC).  Committee Objectives: This committee was not yet active, but it was discussed that this committee could serve to motivate NOAA to have a well planned and coordinated program tailored after the very successful Centennial Celebration to raise the awareness and visibility of the COOP network, its leaders, and its wonderful volunteers.   The 125th Anniversary will be 2015 so planning should begin around 2012 with some institutional preparation within NOAA prior to that time.

Training and Education Committee – Committee Members:  Melissa Griffin (FSU), Mary Knapp (KSU), Steve Hilberg (MWRCC), Leeann Demouche, Nolan Doesken (CSU), Adnan Akyuz (NDSU), Lesley-Ann Dupigny-Giroux1 (UVT), Kris Stepenuck (U. Wis), Matt Kelsch (UCAR-COMET), Dave Robinson (NJ-Rutgers), Zach Schwalbe (CoCoRaHS), Julian Turner (CoCoRaHS), NOAA Office of Education (John or Sarah), Dennis Todey (SDSU).  Committee Objectives:  Volunteer training and education in weather climate, and environmental literacy. This committee will be split into two subcommittees.  1) Training: To improve current training techniques and develop new training methods.   2) Education: To build upon existing relationship with outreach/ educational programs to develop classroom lesson plans to promote environmental literacy and CoCoRaHS.

Data Quality Assurance and Control Committee –Committee Members:  Steve Hilberg (MWRCC), Tim Kearns (NWS), Tony Bergantino (UWY), Zach Schwalbe (CoCoRaHS), Bryant Korzeniewski (NCDC). Committee Objectives:  To review, innovate, and promote data quality assurance and control practices that can be adopted across the CoCoRaHS program.
CoCoRaHS Web Interface Committee – Committee Members:  Robert Davies (UT-SCO), Adnan Akyuz (NDSU), Julian Turner (CoCoRaHS).  Committee Objectives  To innovate a user friendly web interface that can make the observers’ data entry more efficient.

September Sustainability Committee – Committee Members:  Mary Knapp (KSU), Adnan Akyuz (NDSU), Dave Robinson (NJ-Rutgers), Tony Bergantino (WY-SCO), Henry Reges (CoCoRaHS).  Committee Objectives:  Establish a competition similar to March Madness, with the focus shifted to retention of existing volunteers instead of enrolling new volunteers. Particular emphasis would be to increase the percentage of registered volunteers that report regularly.

Precipitation Measurements Committee Committee Members:  Steve Quiring (Texas A&M), Tony Bergantino (UWY), Nolan Doesken (CSU), Matt Kelsch1 (UCAR COMET), Adnan Akyuz (NDSU).  Committee Objectives:  To discuss issues related to Instrumentation, wind shielding, gauge comparison and exposure and work to develop an inventory of the state of knowledge and published literature regarding precipitation measurements.
CoCoRaHS March Madness Regulation Committee – Committee Members:  Adnan Akyuz (NDSU), Mary Knapp (KSU), Dave Robinson (NJ-Rutgers), Tony Bergantino (WY-SCO), Henry Reges (CoCoRaHS).  Committee Objectives:  To delineate rules and regulations of the annual CoCoRaHS March Madness volunteer recruitment Competition.

Next Chair is Tony Bergantano – and new chair-elect is Nolan Doesken.  Nominations for new secretary (next Chair-elect) – Melissa Griffin, seconded by three parties.  Melissa accepted the nomination. Close nominations, and Melissa elected unanimously.
Self-introductions of attendees.  

Nolan – first year of CoCoRaHS data was 1998 – mostly just Fort Collins – no one would have expected CoCoRaHS to become this big back then.

See Nolan’s notes on individual introductions. 
Goals and Objectives for 2011 mini business meeting:
2012 Meeting location – discussion – headquarters has minimal budget to travel, and we want headquarters to participate fully.  Need a local organizing committee to help with meeting planning/logistics , and set everything up with local venues.  Kansas City at NWS training center was offered.  Attendees voted to come back to Estes Park next year, and do it a week earlier, not the week before Memorial Weekend.
WERA 1012 reporting requirements were discussed.
Session One:  The CoCoRaHS Network:  What’s ahead 2011-2013.  A look at the lay of the land for new initiatives with current funding from NSF and NOAA grants. Julian leading it.  New funding has been found for continuing CoCoRaHS for another few years.  Julian was key in grant proposals to acquire more funding.  
Overview of Informal Science Education Grants:  While CoCoRaHS is viewed by parts of NOAA as a complementary observing system, funding is focused on environmental education/climate literacy.
NOAA office of Education – following the principals of the “Citizen science toolkit” – updating data technologies.

NSF Education – Water 2012 CoCoSchools project, training slideshows and expanding the ET network, data analysis and visualization tools.  
Overview of cyber-infrastructure:  Systems requirements to meet goals, lesson plans, topical climate webinars, climate literacy resources, data analysis tools, mapping tools, 

Non-functional requirements – usability, accessibility, customizability, availability (99.9% uptime), scalability, interoperability – integration with data users systems, integration with social networking apps, and utilization of external web services to extend site functionality.
System has been optimized for viewing maps.  Pre-2007 data had been in deep storage, but with more capacity, all the older data are now up and available online.
Architecture, 8GB, SQL server and a single database, with 2 websites attached.  The data export website is separate, originally an internal utility.  Now used for data export  via custom HTTP API.  Daily PCP, Multi-day, drought impacts reports, and SHEF reports., CSV and XML reports.  Ingest from NeRAIN, CHARM, MSWS, and HiDEN (MN) other networks.  Now active on Facebook and Twitter.  Used by RFCs, NWS WFOs MADIS, GHCN, Universities, Municipalities, Private Organizations, CoCoRaHS observers, and anonymous users.  The website  works on many Smart Phones but is not optimized.  Also the site still works for almost all older browsers.
New structure is moving Data Repository into the Cloud to deal with the peak usage – table storage for caching of frequent reports, and reporting and analysis database.  Instead of websites, a Web API Requests – can interface with anything.  Web API Responses available in a variety of data formats (pdf, csv, xml,html, shef, png, xls, gif, jpg, downloadable zip files, etc.).  And integration with 3rd party services/APIs – Google for geo-location, mapping and search services; flickr as a repository for photos associated with reports; Delicious as a repository for climate web pages and other services; YouTube as a repository for videos; and MailChimp as broadcast of e-mail.  Just hit the “Share” on the CoCoRaHS page,  Can request an RSS feed of questionable QC reports.
Will be working towards supportin sign-up for users who are not data collectors (observers) but who still want to participate in the educational information.  Putting everything behind the API allows users with other types of access devices to get to CoCoRaHS.  Will do a website for small screen (smart-phones, iPads, iPhones, notebooks), but not for every individual device.  
Question – are we likely to expand to “international”?  We have had several inquiries, but it would require some major changes to accommodate other countries, metric reports, complex time zone issues, etc.
Have you considered using OGC standards?  No.  But will check it out.

New architecture supports login using Google, Facebook, Twitter, etc., for non-observing members, decide what information you want – do you care about “The Catch” e-mail newsletter, localized climate dashboard, access to the CoCoRaHS WebAPI; improve observer registration process – break the application into steps, allow selecting your location by google map, and allow observers to select their station name from a list of options, allow an observer to select a subset of reports they will file.  Will have a climate dashboard of climate news display, dynamic dashboard that allows the user to chose and arrange the modules and select the ones they are interested in, create additional climate dashboard items, and NWS forecast for their area;  ET – atmometer, daily ET report, enter the gauge reading and refill it once a month or (in AZ at least weekly).  Correlates well to the evaporation pan.
ET Gauges cast about $200 each, and there is enough grant money to pay for 1 gauge per state, so the state coordinator can decide who gets it.  
Application integration with Web API:  Incorporate Flickr as a web photo sharing resource.  

Social media – enable observer to generate social media posts directly from a CoCoRaHS report.  

Will be adding a QC flagging system to add the GHCN QC as well as other sources of QC procedures.
Mapping – KML support, watershed mapping
Station Groups-so data from one station can be compared with other stations in that group.  Location groups or observer type (schools, farms, golf courses, etc.
Data analysis by station – ways to visualize the data by time or whatever – helps with QC.

Tag Gallery – photos stores by others in the cloud, Flickr, and you can select a picture and get data about it, or enter your station number and all your photos will show up.  Mind-Manager – a presentation mapping too.
Atmometer demonstration – fill the top till saturated, then fill the tube, then fill the hose from the tube, and insert into top.  Then put top onto tube.

State Reports:  What innovative or interesting things are the states doing in CoCoRaHS?

Illinois – Steve – Meeting of all N Ill county coordinators, they want to do it on a regular basis.  It generated new interest.  2nd one in S. Ill in February, all but one showed up.  Started a quarterly electronic  newsletter PDF, and highlight how someone is using CoCoRaHS data.  It’s posted on website, so people can grab it.  Started to develop some observer management tools for the coordinators.  Downloads observer data into a database, and sends it out to the coordinators, and they flag new observers and whether or not they have reported in the first 60 days.  If not, the coordinators follow up on that to see what’s going on, find out if the volunteers  are still going to take observations.  Stresses constant regular communication as a way to keep people interested.  Chicago is a great city for CoCoRaHS observers – Tom Skilling helps and there is a big weather interest there.  Milwaukee is the opposite.  The state organization makes all the difference.  The news media keep the CoCoRaHS name in front of the public when they have weather stories.  The monthly reports help keep observers active.  Steve’s observer activity reports are set up in an Access database, so he runs it with the push of a button, and saves as a PDF and sends it out to the coordinators.
Melissa – Florida – Housing market crash caused the loss of many observers.  Monthly news letter – now out in a “constant contact” account.  Can select the newsletter or opt out of it.  Not sending it out as an e-mail anymore.  Totals for precipitation each month, lesson plans, and a problem with the zeros.  Florida is currently in drought so lots of zeros, and people not reporting them.  What is hurricane gauge management?  When a radar failed and ASOS failed, the CoCoRaHS network was used in the bucket survey.  Have some ideas for hurricane securing the gauges, but haven’t been tested.  Just leave out the tube – remove the funnel and the inner tube.  When they get more than 11 inches in a day, they empty into a bucket or read and empty and continue recording.  Has lots of snowbirds who are good observers but just for part of the year.
Idea --  Try a 24” Christmas Tree stand as a base for the gauge.  Works well up to 60 mph winds or so.  Letters from FEMA might help convince the HOA to allow the gauges in a tasteful manner.  
How do you integrate COOP and CoCoRaHS?  Loss of COOP stations has continued, so the CoCoRaHS network helps fill it in.  Compares urban areas’ monthly rainfall total to the CoCoRaHS monthly total.  Filling in the gaps between the COOP stations.  Steve has a program that allows you to overlay GR3 radar data with CoCoRaHS data. 
Nancy – AZ – Coordinators from NWS offices coming and going.  Monsoon Madness – instead of recruiting in March they focus on pre-monsoon recruiting.   – Phx and Tucson are very active reporters, not so many observers in the other counties.
Colorado – Henry.  Having some troubles keeping up the momentum after more than 10 years of CoCoRaHS.  CO is losing some observers, dying, or moving away and loss of interest.  Also will some need to revitalize county coordinator structure  as enthusiasm  may be waning a bit.  But overall still doing well with over 600 active reporters year round.  Need coordinator meetings or other ways to keep interest up.  The one thing that needs to be communicated to other states (13th year this year for CO), is that CO has sponsors who write checks every year to maintain CoCoRaHS in the state every year ($20-30K/yr).  Organizations count on the data every year for their purposes.  So, get some sponsors who will help support CoCoRaHS in your state.  Agricultural areas are less likely to provide support based on CO experience so far.  So, think about who is using the data and see if they are interested in supporting it.  Nolan initially just asked these organizations to support CoCoRaHS, water districts are the major groups.  Noah Newman – social media/education coordinator – are trying to get schools to become observers.  Next year in Colorado is Year of Water, and are trying to get a CoCoRaHS gauge into every school in the state.  Trying to get sponsors for the schools to purchase the gauge, and getting mentors for the schools to answer questions or assist the school to do it, and identify the teachers who might be best equipped or interested in being the host observer.  Also developing lesson plans.  Mondays will be multi-day reports in most cases for schools.  Now in the 13th year, we have a lot of deterioration in the plastic gauges, needing to be replaced.  Good observers just buy a new gauge.  Lots of observers just stop when their gauges die.
County Flood control managers may supply gauges if they get the data, and watershed managers and other water resource may support it as well and even replace the old gauges.  Also replacement parts for damaged gauges.

Wyoming – Tony.  Just passed 500 observers.  Trouble keeping people going.  Only 130 to 150 regular reporters.  Communication is the best way to keep them going and interested. County coordinators have turned over several times over with administration changes.  Some tools to engage the coordinators would be helpful.  
North Dakota – had a 30-year network of 800 observers in State Water Commission Water Resources Board.  State has almost 150 observers, mostly active in summer, not in winter since it is brutal condition in the cold and snow.  Recruitment is limited to press, TV and appearances, and very local areas.  It’s hard to get to outer counties.  Regional Coordinator Tony- found key to retention is to make the observer feel a part of something bigger.  Going to start up a newsletter.  Will incorporate an observer story.  Will put in a heads up when a storm is approaching, including some forecast information.  Consider then posting a data page about how much precipitation you received.  
Mary Knapp (KS) – not a lot of effort into March madness, as KS was in drought and depressed about the no rain situation.  When Topeka Office has severe weather awareness event, Mary gives presentation about CoCoRaHS with some success.  Watershed workshops – geared toward teachers, in making students water aware, and CoCoRaHS is a major part of that.  A coordinator from the tribal colleges recent moved to Wisconsin and took the program with her.  Need both water quality and water quantity awareness.  Focused on recruiting in counties that have big holes or few observers.  KS has done well with donated rain gauges.  Working with USDA Farm Service  Agency or local banks  who sometimes give out  premiums to give out the CoCoRaHS gauge.  Strategies for targeted recruiting?  A newspaper was calling in wanting storm totals, and couldn’t get it from the ASOS network.  So they became an observer.  
COOP map shows a history of targeted recruiting, where the NWS tried to fill in a hole.  CoCoRaHS alone is not good as the station densities are poor in some areas, so it could not become a stand-alone network.  In low density areas, often the network does not do a good job of communicating with observers.  In some areas the Internet service is so poor or slow that people are discouraged.  But with IVROCs, the reports are made by 800 number.  Areas with few ranches are tough as little new blood to get new or replacement observers.
Utah (Rob Davies) is up to 90 daily reports in summer, and drops to around 50 in winter.  Had a big recruiting drive last year to double the observers and active observers.  Haven’t done much recruiting in the last year.  But about 20 new observers have signed up.  This year recruiting will be a focus, but Utah has a lot of valleys with few people.  Best recruiting is through USU Extension.  Rob will make a few short videos (Camptasia software?- records keystrokes on your computer) of some of the cool products on the page and how to do some things on the webpage.  Keep it to less  than 5 minutes, or even 2 minutes.  
General discussion about recruiting efforts:  Master gardeners and master naturalists are really into recruiting observers in Illinois.  Ag extension is undergoing a big upheaval in Illinois, with many offices closing or joining other offices.  What about golf course superintendents?  Illinois has had a couple 
The Regional coordinators in NWS are everything from Climate Service focal points, to WCMs, to SOOs, to lead forecasters, hydrologists and even interns.  Do any of the NWS spotter training sessions focus on snow measurements?  Yes, some states do spring training and fall training, emphasizing snow.  Places that don’t have frequent snow don’t get much practice in the measurement, but in a snowy winter, the observations get better through the season with practice.  Utah’s videos on measurement are online  on their webpage. 
New Jersey – Dave Robinson – just having the 9th straight day of rain.  CoCoRaHS was great in showing the spatial distribution, and they have had floods that the CoCoRaHS data can explain. 190 observers report regularly.  Had a little snow this winter, but depends on where you were in the state.  FEMA used the CoCoRaHS snow data for the blizzard in making a snow disaster declaration.  Exposed the problems with snow observations – and NWS admitted the CoCoRaHS obs were better than the spotter observations for snow.  Automated network had 60 stations, plus they get info from another 150 stations statewide.  Jersey cities – some are good with lots of observes, and others are pretty sparse, but this is not a function of population.  
General discussion – has been harder to recruit observers in parts of the NE compared to other parts of the country.  Maine and New Hampshire – Vermont took off, but other places not much.  NJ is about to do another recruiting push.  NJ State Climate office uses the CoCoRaHS data every month for their climate summary.  Also uses them for maps of SWE.
Session Three:  Other established networks – Pete Boulay (MN – HIDEN), Nancy – Rainlog; Adnan- ND ARBCON; CWOP; NeRAIN.  Nebraska doesn’t have CoCoRaHS, but their network data is imported into CoCoRaHS daily.

Pete Boulay MN (participated by GoToWebinar) – HIDen –High Density Precipitation Network of Minnesota.  – Started COOP observations atop the Minneapolis Courthouse.  Then in 1973, NWS Climate offices abolished and Earl Kuehnast became State Climatologist with an extreme interest in local precipitation.  They have had a dense rain gauge network ever since with over 30 years of data.  Jim Zandlo is retiring this year.   Greg Spoden and Pete Boulay are also in the office at UM. Climate.umn.edu  average spacing of COOP station is 30 miles by design, one or two per county.  HIDen is every other township, about 12 miles apart.  Initially (1973) they had a lot of observers (avg 900), then around 1979 it dropped off down to about 800 avg, but with less seasonal fluctuation. and by 1991 it rose again, and has been pretty steady around 1200 stations, with seasonal fluctuation.  Cooperating agencies, NWS, Soil & Water Conservation, DNR Forestry, Backyard monitoring, Metro Mosquito control, County Environmental services, Watershed districts.  Use the CoCoRaHS gauge – the All Weather Rain Gauge.  The paper form they use is designed for 10 key key-punch data entry (i.e. it has a long history).  Now have online data entry as well as paper forms.  Statewide density is 1 gauge for 72 square miles, NWS is 625 sq miles, and Ramsey County has 4/sq mile.  2008-2011 have been replacing gauges, giving them away to people who have been observing for 10 years or more.  Were the last to join CoCoRaHS, and now had 160 or so CoCoRaHS observers.  They generate 10 km grids with the data.  They use the gridded database to make table of the wetlands delineation.  Can do an analysis of recent events.  How much rain – mapped out for the storm total.  Want to have more interaction with the observers.  Recapture metadata in early years, more frequent quality control efforts, more real-time reporting, integration with CoCoRaHS.  Do you really lose half your observers in the winter?  Original observers were asked to observe in summer mostly, not year round.  

Any advice for us in terms of sustainability of participation?  Pete gets a feeling that CoCoRaHS and WxCoder are coming together.  Still has lots of zeros, and don’t know if it’s zero or that the observation is missing.  Are starting to use CoCoRaHS data in the weekly products.  How are you keeping the number of observers stable since 1991?  Are you recruiting at the same rate as attrition, or what?  Local/district coordinators are trying to get replacement observers, so they are actively recruiting.  Can’t supply gauges to everyone as the funding agencies have taken a hit and cut back.  
Nancy Selover – Rainlog (AZ) –Rainlog began in 2004 at U of A – our Land Grant Institution.  One of their researchers in the Arid Environments program who does GIS mapping and web development started the network through their Agricultural extension service.  They have no standard for gauge type, accepting anything, and they gave away wedge gauges to encourage participation.  Similar online reporting to CoCoRaHS because Gary Woodard the developer got all his information from Henry, based on CoCoRaHS. They don’t have multi-day, intense precipitation, snow or hail reports.  They don’t do any training, although they have some pointers for doing measurements and gauge location on their website.  They do use Google Earth maps.  Within the past year they have begun generating a monthly summary of precipitation around the state, about 2 paragraphs.  They have no apparent QC, and the archived data are not available unless you know who to ask.  They have no communication with observers, and do not respond to e-mails. There is no educational component to their webpage or network.  You can only look at your data, and the maps, but not see the data values in a table.  We originally wanted to work with them as we started CoCoRaHS, but they were uncommunicative, and uncooperative.  We encourage Rainlog observers to become CoCoRaHS observers in addition to Rainlog, not instead of Rainlog.- IF they have a 4inch gauge.
Adnan – ND ARBCON network:  Atmospheric Resources Board Cooperative Observer Network, started in 1977.  David Langerud is the Director.  Tru-Chek the wedge gauge. And postage paid reporting cards.  Observers have numbered 600-1000, reported 24 hour rainfall at 8am, and hail reports from the growing season April through September.  Began transition to Internet reporting in 2006 179 of 688 active observers in 2011.  Began snow reporting in October 1, 2010.  254 volunteers active in snow reporting, and all new observers are given a 4 inch rain gage, and they are replacing the wedges with the 4 inch gauges, and should be all changed over in 1 year.  They tap into the CoCoRaHS training.  They follow all the QA/QC procedures regarding reported data.  Detailed reporting instructions are sent to each observer annually and are available online.  ARB maintains a 1-800 number for observers to report any activity.  Have a custom database created in 4th Dimension.  Sever tools have been created to ingest, export and display observer data.  They have calculated POR averages (they call them normals), which are graphed with current year precipitation.  Monthly gridded maps from reported daily rainfall.  Only observers with NO missing data are included.  Use inverse distance weighting interpolation, and growing season rainfall.  Open to public website.  www.swc.nd.gov/arb
Potential collaboration with CoCoRaHS when they get to 100% of observers next year.  After adding Minnesota’s network.  Will increase CoCoRaHS observations by 50%.  ND does weather modification, so they need all those rain gauges.  They have two special radars for that purpose.  GR Level 2 data are available from Bowman.  Has weather modification proven to be effective?  Apparently so.
NeRain – Nolan:  Nebraska did not precede CoCoRaHS, but they had and still have state funding and a motivation to launch their own website before CoCoRaHS multistate web entry and display was ready to go in their state.  Has customized mapping and data analysis but no apparent emphasis on observer education.  They don’t communicate with their observers to our knowledge except at the local level (Natural Resource District).  They have worked towards a goal of one station per township (36 square miles)  with gauges provided by NRD.  Large gaps in the Sand Hills of north central Nebraska where population is sparse.  Otherwise, NeRain maintains a very high concentration in the rest of the state.  Hand selected observers to fill gaps is an advantage of their NRD infrastructure..  Data are used in the water resources ground water modeling applications, as the Sand Hills are the Ogallala aquifer recharge area.  Last year the director  of NeRain, Rich Kern, retired from Nebraska DNR.  We have had very little communications since as we don’t have good ties yet with the subsequent leadership team.  CoCoRaHS receives their data several times a day csv.  Can only get their data on the day it is reported, for that day.  Data entered late aren’t pulled into CoCoRaHS – that would be a big help if we could.
Session Four:  Update on NWS-COOP Program and 125th Anniversary Planning:  Mike Asmus:
Kevin Scharfenberg – James Zdrojewski - OAA COOP Observer Program Update.  Joel Kline is on a 1 year detail to DOE.  Fisher-Porter Raingauge rebuild (FPR).  About 700 are installed in the field.  Expected to reach the 1000 mark by Oct 1, 2011. 2,252 total expected by Sept 30, 2012, and this includes the telemetry sites.  Maintenance is minimal, NWS rep training is reduced, parts/supply/demand/storage reduced, fewer tools needed, less data loss due to gauge failure, feedback from observers is very positive. COOP data affect Decision Support Services including:  MOS temperature guidance, FEMA disaster declarations, Energy sector HDD/CDD, Hydro-flood models, radar and QPE verification, published climate data records, real-time and near real-time obs, snow, snow depth and precip type, fits into 2020 plan, hydro and flash flood.  The network is critical to so many NOAA functions but still gets very, very little support.  Emphasis now is to do more with less; continue toward paperless (over 50% of the way there) data reporting; move toward wireless & internet solutions – explore partnerships with other agencies and hourly reporting of data.  
Is there a way to get the metadata changes out to the SCs?  SC’s used to get B-44s but this stopped several years ago.  Maybe they can sign up for an RSS whenever a station change form is filed in their state.  Is WxCODER III making an improvement in the data entry of the data?  Is improved when the observers enter the data daily on the daily forms.  Yes, many of the errors are caught at the moment it is entered in real time.  Entry level QC is better.  One issue of challenge is that COOP network metadata are not always good.  There are too many poorly sited stations with bad metadata.  Better siting can be achieved when the MMTS migrates to wireless communications (and that is finally underway), and don’t have to have a wire into a building.  Why aren’t we getting replacements for centennial stations?  Why aren’t the NWS offices getting new stations?  The SCs have to help and communicate to the NWS office why the station is important.  They have to have justification.  If the WFO isn’t responding, go to the regional office.  
125th Anniversary for COOP (2015).  Organic Act of 1890 – COOP fell under the Weather Bureau.  Data go well back before 1890.  Funding for the 125th anniversary will be very difficult.  3 years of planning for the 100th was a rush.  So this one started early, and so far we are planning to talk about planning.  Only Nolan and Kelly Redmond from the 100th have agreed to help out.  One representative from each NWS region was selected to represent their region, as well as their regional representative.  Each state was allowed to have their own state ceremony.  Major contributors were seed corn companies, etc.  Fund raising for 1990 Centennial was done state by state.  Some states had large celebrations, others not so much.
Hope to do national, state and local celebrations in 2015.  NWS no longer recognizes state boundaries as the CWAs cross state boundaries.  So, the SCs will have to help.  Coordination is going to be more difficult, nationally and statewide.  Longest station record ? 125 years with 90% complete record ?  What will be the criteria?  We will need to give NCDC a list of all the criteria for the national, state and WFO level?  But we want to celebrate the entire network.  The most supportable location is the Jefferson Memorial for a national celebration, as he was instrumental in inspiring a network of volunteer observers.  Likely date for national ceremony?   early May (4th) is National Weather Observer Day.  Congress is in session then.  How long should the celebration last?  At least 2 days to include travel (Pacific and Alaska).  Do we have a family in each region that has a record of 125 years of observing??  One per region?  Do we recognize institutions?  Yes – they are part of our volunteer record.  Who will present the awards?  President?  Commerce Secretary?  As many Congressional reps as possible to attend.  How do we pay for this?  Can we get a NOAA cost code?  Preserve America Grant was pursued to start the planning process and develop a committee. Did not get funded yet as event was too far into the future.   What other options are there for funding?  Will re-submit.  How do we get the most media bang for the buck?  Must get NOAA Public Affairs in from the start.  What type of celebration should the states have?  Very dependent on what part of the country you are in, historical locations or state capitol?  How do we fund it, it was not so hard before.  Organizational committees – local state options, SCs?, funding, media?  What type of celebration is most appropriate?  Open house, Bar-B-Q? Pot Luck?  At the WFO level – should each WFO do their own celebration?  How do we fund this type of celebration?  Can WFO do fundraising for this type of event?  Can each CPA (Coop Program Area) do its own celebration?
We need to get started to plan the planning and WERA 1012 is logical place for this to take place.
Tuesday May 24, 2011.

Session Five:  Uses of CoCoRaHS data.  It’s important for the observers to know how their data are being used, so they understand how important it is.  Amy Roeder – USDA Risk Management participated by phone to describe how they use data.  Promote, support and regulate sound risk management, and operate the crop insurance program.  Only administer the program, do not do settlements.  Congress mandated the program has to also cover pasture and rangeland.  They have a rainfall index program.  They use the NOAA CPC daily gridded precipitation product.  The CPC daily gridded product incorporates COOP data and other sources that come in daily in real time.  This product is different than the NWS Multisensor Precipitation Estimate developed by NWS Southern Region (info inserted by Nolan).  Reporting of zeros (or lack of reporting) has a significant impact on the gridded fields.  Amy emphasized the great importance of reporting zeroes.   As managed now, the USDA has to use the data product from CPC, even if they know the values were in error or know the actual value from other data sources. Their hands are tied by the policy in place, but there is research going on that might result in the use of other data sources in the future (off line, Nolan mentioned that RMA is also working with PRISM) 
Discussion after Amy left the phone call:  Interpolation requires you to base it on the points you have.  What can we do to emphasize to the users that the zero values are just as valuable as the non-zero values.  In many of the reports run by CPC, late data do not make it into the gridded data products.  So, if the values are entered after CPC runs their product, those data won’t make it into the product.  Need to find out when CPC does their run, and if CPC doesn’t go back and re-run when the data are all in.  USDA regulations require them to use the CPC data product, even though it may be wrong.  CPC runs their product for their own purposes, and they are not necessarily the proper data product for USDA risk management.  NOAA Climate Services should be generating a product specifically for USDA Risk management  purpose.  CoCoRaHS is not being ingested into the CPC products as far as we know.  CPC only includes stations that have an assigned NWS Location Identifier (NWSLI).  To change their procedure they have to send it out into external review, so it’s not so easy to change.  If the observers know how important their data are, they will try to get them in sooner.  We should get an interpolation with and without the zero values, so people can see how important the zeros are.  Zach will e-mail Amy some other sites that have gridded data.  USDA’s problem is their policy and the procedure they approved.  They will have to change that to use QCed data when they go back to look at the monthly rainfall, not use the daily CPC product that used preliminary data.
Further discussion:  No one in CoCoRaHS or COOP should be filling in zeros. Observers fill in the data they observe.  No one should be going back and changing or filling in missing values.  Maybe we can have some sort of reminder in e-mail or something to tell people to report their zeros.  Perhaps when an observer posts their data, if they have missing data in previous data, it can remind them to fill in the missing days.
NWS perspective on how WFOs may use or benefit from CoCoRaHS – John Eise Central Region HQ, Kansas City gave examples from WFO Grand Forks, and RFC in Chanhassen, NM.  With ND and MN CoCoRaHS coming on soon, density has increased.  Duplicate reports – high density does cover some gaps, and they have filled in some holes when COOP observers quit or stop.  WFOs and RFCs give some CoCoRaHS stations an internal identifier so their forecast models  can ingest the data properly.  Challenges – identifiers are different for some networks that  were ingested into CoCoRaHS, where that network continues to exist (CHARM, and NeRAIN) – we keep their station numbering scheme.  Behind the scenes, CoCoRaHS gives them a CoCoRaHS ID to keep track.  There are some QC issues as during active weather it takes extra time to deal with the QC.  They thought incomplete, inconsistent, and erroneous data were common from CoCoRaHS (in real-time – as the WFO works).   Two years after MN joined CoCoRaHS, more CoCoRaHS data ingested into AWIPS.  Increase in rural reports is marginally useful due to erroneous reports.  Lack of control over data generation, and some lack of meta-data.  Some of the erroneous issues may be related to snow measurement.  Grand Forks sees a minimal gain due to requirement for more QC on their part, and a negligible increase in detailed environmental condition.  (comment inserted by NJD – density of CoCoRaHS stations is low for this WFO compared to many other regions of the country).
Western and Central ND – Tony Merriman – Addition of CoCoRaHS observations is  a benefit as a supplement for real-time especially during severe weather as they often don’t get spotters or law enforcement or emergency management reports.  CoCoRaHS data also helps with drought monitoring and FEMA as well as severe weather reports.  
Chad (NWS Boulder office) – real-time reports are useful so the forecasters don’t have to go seek the data, but the reports alarm at the forecaster station if they meet a threshold of severity.  NWS re-formats the data and filters out insignificant reports below their thresholds.  Also filter out reports that are more than a day old, and 2 hours old reports are called stale.  We still need to emphasize to the observers that the severe weather reports need to be submitted as soon as possible to be helpful to the weather service forecasters.  Anecdotal examples of the NWS use of the reports should be provided to observers so they know they are making a difference.
NWS National Operational Hydrologic Remote Sensing Center input -- CoCoRaHS data used in RFC models.  Need as many data points inside the basin as possible for determination of Mean Areal Precipitation (MAP).  But you need all those observers to report for this to work well. Accepts any reports between 10Z and 14Z (3-7am AZ).  Missing stations are set to zero.  Automated tipping buckets, school net sites, state run AWOS, and NWS/FAA heat tipping bucket gauges not used directly but are used to time delineate the rainfall for the models.  Challenges –duplication and metadata.  So COOP observers also report to CoCoRaHS and WxCoder and IVROCS.  Need regular reports to be useful for the MAP and models runs.  Better training and metadata and QC needed.  But they do fill in lots of gaps.  
Carrie Olheiser – National Operational Hydrologic Remote Sensing Center NOHRSC discussed uses of snow data.  National Snow Analysis.  They use every data feed they can obtain.  Ground, Airborne, Satellite all used.  Put it into Numerical Prediction Model generated gridded snow characteristics over several time scales.  The ingest of more snow-related data have  improved the RFC forecasts.  Ground  1st order, coop, SNOTEL, ACE, 60,000 active reporting stations.  32,000 snow stations (4100 SWE, plus 4000 CoCoRaHS SWE stations).  This year over 50% of SWE stations used by NOHRSC are from CoCoRaHS.  Have 2 aircraft that do airborne SWE measurements using gamma radiation technology.  2291 pre-determined flight lines in 31 states and 8 provinces.. Integrated value overt 5 sq km.  Sample over higher terrain.  Satellite, EOS Terra MODIS and Fractional Snow Cover.  Put all obs into the snow model and river modeling programs,  a robust model.  They adjust the model to precipitation and snow errors.  Model generates a snow energy and mass balance, plus a blowing snow model and a radiative 
RUC2 precipitation typing transfer model.  Produce several products -- hourly products and 3-D products and interactive maps – Precipitation is never “autocorrected”, but is manually corrected if necessary.  Data can be used within 24 hours.  Data older than 4 days never makes it into the NOHRSC programs.  Generally only go back 24 hours.  Otherwise, only if the snowpack is stable can they go back longer than 24 hours.  They do hourly data pulls from CoCoRaHS.  Steve Hilberg has an article by NOHRSC on how they use CoCoRaHS data in his monthly report.
Discussion :  We need to encourage reporting of zeros in real-time – daily.  We need a documented archive of how CoCoRaHS data are being used that we can all refer to and use for training and justification and to seek funding.  There is some chaos in NWS with respect to station  ID numbers – it’s important that we don’t make big changes based on old technologies,.  NWS NOHRSC and others are making changes in technology that will possibly eliminate many of their limitations in terms of data bases and processing and moving data.  So, we need not go backwards to be compatible.  Up until now, SHEF encoding has been critical for NWS hydro data, but the future is not in SHEF. 

Session Six:  Reports from WERA 1012 Subcommittees and Discussion

Committee for Precipitation Measurement:  No report.  Tony Bergantino new sub-committee chair.
Training and Education Committee:  Melissa Griffin:  The committee prepared a training guide handout.  It’s meant to be a poster.  Met in September as 2 hour conference call.  Talked about continuing to improve the training materials are now both html and pdf.  Adnan made  a 6 minute video as an introduction to CoCoRaHS.  Survey – most people are using the training guide, and most people like the quick start guide (an outline).  Need new and additional training materials.  Need to break the main module into smaller modules, rain, hail, snow, and one that answers the What if  questions – like how do we handle fog events, and snow cores larger than 11 inches., and can generate some narrative slide shows.- Local NWS WFO offices do narrative slides – so this type of slide would be useful.  Need a clearing house of training resources as many state have come up with some customized slide shows.  Education – we already have informal training in the newsletters, lesson plans, and other website materials.  The new Climate Dashboard can have messages of the day, that cycle through so they aren’t always the same message, ones for observing tips, weather tips, reporting tips, etc.  Stuff for the observer’s state should show up on their dashboard when they log in. Do we want to add information that is non-precipitation, like temperature, drought, evaporation, etc.?  We (CoCoRaHS HQ) are currently running the State Climate series.  We are highlighting the hurricane awareness week right now. Also, a way to archive newsletters would be useful.  Water Year 2012 in Colorado next year.  NASA Climate Change Education program in Florida – middle school teachers in two FL counties.  We want to highlight and utilize things that are being done in any state.  Currently Indiana has a very strong and active education program in climate through collaboration with NWS FOs and the State Climate Office and Extension.  Maine and Minnesota as well.  NWS Training Center has studios for distance learning, and they are doing COOP training, so perhaps we can collaborate with Jim Jones at the Training Center.  The same training issues apply to both networks – CoCoRaHS and COOP.  Rather than archiving the newsletters, if they are run as a blog, then it gets tagged so it’s searchable, and goes out on the RSS feed.  That’s easier than archiving as you don’t have to have multiple search categories.
CoCoRaHS/COOP Collaboration Committee: Scott Archer:  Did not meet this past year.  Did establish a sub-committee to decide that Henry needs to help the chair.
CoCoRaHS Committee for Data Quality Assurance and Control – Steve Hilberg:  Quarterly committee conference calls and developed “QC Tip of the Week”, sent out to all coordinators, design and implementation of CoCoRaHS Data QC ticketing system to official pilot states, and a draft white paper on overview of the qc ideas.  QC tip of the week was compiled from existing practices, documentation experience and a few suggestions from the field.  Distributed via the Coordinators Google Groups each Tuesday, and First tip distributed December 1, 2010.  Plans for a pilot expansion, CO, FL, NJ, SD, WY  re the states that are in the pilot project.  State and regional coordinators for these states and CoCoRaHS national staff have access to the ticketing system.  Webinar about the system was held Feb 9th and as of May 20, 207 tickets have been filed, and 32 are currently open.  A reminder email is sent to the coordinators in each state with OPEN tickets every two weeks,  Lists of all open tickets for that state and the longer tickets are open, the harder it is to resolve them.  Plan to follow up with coordinators in the 5 states in August (after 6 mos), would like to analyze the types of errors reported, coordinators encouraged to enter ALL errors.  May consider adding few states for additional testing.  Any expansion to national will require serious operational and logistical considerations and planning.  When a ticket has been filed, an e-mail goes to the state and regional coordinator asking them to look at the problem and resolve it.  QC/QA White Paper was drafted by the committee based on available information.  It was not meant to define QA/QC, but to describe what is currently going on.  It’s a DRAFT, so we should provide input.  Always contact the observer before correcting or changing the data to find out exactly what they did.  Anyone who has a QC question about CoCoRaHS data should contact Zach so he can correct the data within CoCoRaHS.  CoCoRaHS national has a volunteer who reads every comment on every report every day to alert Zach to problems or issues.  Train your observers to submit significant weather reports and to use comments.
Committee for Sustainability/Funding:  Henry Reges:  Committee did not meet this year.  Got two major grants, with Julian and Noah’s help NOAA Education and the NSF grant.  Twice a year they do a CoCoRaHS fundraiser – Five for CoCoRaHS.  Or try to get sponsors or spend the funds on getting gauges for each state. 
NWS COOP 125th Anniversary Planning Committee: Mike Asmus:  Will try to re-submit Joel’s proposal to get funding for a planning committee.
CoCoRaHS March madness Regulations: Adnan Akyuz:  Discussion of the options for scoring in the March madness annual volunteer recruiting competition.

Population Weighted Method # observers/x million population.  So, less populated states could be in contention.  But, more populated states are not given as much chance, CA needs 36 new observers for every 1 Wyoming gets.  Area weighted method - # observers/1000 sq mi.  So small states have good chance and large states have no chance.  Population density method # new observers* population/area of state.  States with large population density advantage, and states with small pop density have no chance.  Traditional Count method. = # new observers.  Pop Density  # observers/pop density still has huge advantage and disadvantage. How about looking at the number of new observers who actually report.  What about percent growth?  #new observers/current # observers??  Conclusion is that it can’t be fair.  So, implement pop weight and traditional count- both and give two trophies.  To balance the attrition rate, we need to add 10 new observers per day nationally.  Sign up 10 to get 5 to report, and we are having a substantial attrition rate due to old age and death.  This year we want to focus on adding observers who actually report.  Consider having people be ”observation ready” before they sign up.  March madness had 776 new observers in 2011  North Carolina had the most overall new stations, and Indiana had the most per capita, but it went down to the midnight  wire with 1 observer or Indiana would have won both. Coordinators can run observer activity report, and if you export the activity report it tells you the source where they heard about it.  55% of the new observers are currently reporting.  
Misc comment:  Smart phones: if you take a picture of hail or something, the phone Geo tags it, and you can send it to the NWS office spotter line.
Web site design: Rob Davies :  Web interface can influence user experience and quality.  Research shows that currently many people only use the top  center part of the report form.  Give them a choice of what to report, and when they enter the value, have a graph of the gauge show what they had, and ask, did it look like this?  Snowfall, show a graphic of a snow bank with a snow depth yardstick.  And show a list of the missing dates when you haven’t entered data, then they can select a missing day and enter the data, zero or otherwise.  Simple screen choices.  
Session Seven:  CoCoRaHS, NWS COOP, Others: Issues & Discussion:

What’s working and not working at the moment? – Melissa chairing this discussion:  
What do we feel is working?  The complementary data from CoCoRaHS adds to the COOP network for NWS precipitation mapping.  NWS COOP can’t expand due to all types of restraints, so CoCoRaHS fills the bill.  And it’s a good Triple A Farm team for recruiting new or replacement COOP observers.  They use the same gauges as the storm spotters, so some become spotters, and vice versa.  The one place location of the CoCoRaHS metadata at CoCoRaHS is good, don’t let other people tamper with the metadata.  The portability in training material between CoCoRaHS and COOP observers is good as the principles are the same, and the CoCoRaHS is available on the web.   It’s a good fit with the 21st century new technology and ways of getting information.  
Official vs. unofficial data has always been an issue.   The COOP and other federal observing network data is considered “official”, and CoCoRaHS is “unofficial” and other networks are “unofficial”, like spotters.  But that line has been blurring more and more as the concept of “Network of networks” advances.  For FEMA snow disaster declaration process, Spotters and CoCoRaHS are now acceptable.  Also, CoCoRaHS data are now being ingested and archived at NCDC.  You need to put them all together to generate map patterns, not keep them separate.  They are complementary or supplemental.  All the data available should be utilized, and they may all be “preliminary”.  You keep them separate with disclaimers that they are not NWS data.  They are “complementary” data.  The NWS offices are not supposed to send out the data, and when they do they need to have the proper disclaimer, and only 1 in 43 offices has the proper disclaimer.  Strategic Planning at NOAA are the ones who are behind the directive about disclaimers and NWS data sources. Data in NWS are preliminary or final, and all NWS data are “official”  All other data sources are “unofficial” regardless of whether they are preliminary or final.  To ignore the CoCoRaHS data when you make the final map, is to not have the “best” map.  There are lot of networks out there that are at a very high quality, so the NWS directives that ignore them are not providing the best map.  SOD has plotted the COOP data, the CoCoRaHS data and they are comparable to the radar data.  Adding all together makes a much more detailed map.  (Mike Asmus’s slides).  
Face to face training is best and having a refresher course on snow or rain or snow or whatever, as a small meeting or get together.  Seasonal updates and seasonal refreshers.  Tie it in with another meeting they are already going to.  Reminders of upcoming heavy weather are an opportunity to have observers ready and motivated and then give observing tips.  E-mail lists for coordinators to contact coordinators. Customer service is one of the major methods of QC and education of the observers.  Hard to tell if we (CoCoRaHS HQ) have a uniformly good relationship with the coordinators as many don’t reply back to our messages.  Since many regional coordinators are NWS Interns, there is a reasonable amount of change taking place as they take promotions and move.  We don’t always find out.
How the sign up process works in CoCoRaHS.  Once an observer signs up, they get a station number and name, almost immediately and usually within 24 hours, Linda (volunteer) sends out a welcome letter with the state and regional coordinators contact info.  State or local coordinator should follow up with a more local welcome letter but we don’t have a good idea who does and who doesn’t.  Some states do extraordinarily well, others probably don’t.   Then within a month the coordinators should follow up to see if the observer is active or needs any help getting started., and give a reminder or an “atta boy” as appropriate.  Don’t send too many e-mails, but you need to make communication newsletters, tell them what’s going on in the state and the nation and how their data are continually being used.  What’s the most successful buy-in.  What’s going to make an observer be active?  
NWS retention of COOP observers? What do they do?  Is it done differently by office?  The ones with the best track record are the ones who communicate regularly with the observers.  Need to stick with the observer closely for the first month, to make sure they don’t develop bad habits.  Then you can taper off a bit.  Picnics seem to be really popular – can be a pot luck or barbeque or whatever, but people come together who are interested in the same thing.  The DPM or OPL goes out at least once a year to visit each station.  Some bake cookies to take to their observers.  
Privacy policy.  It’s pretty short, and compared to other citizen science networks it needs to be more robust.  CreativeCommons.org  CoCoRaHS HQ is working on this and there will be some changes soon.
CoCoRaHS Data – terms of use discussion:  Three levels of licenses, Attribution license, Do whatever you want with it, but be sure to attribute the work, and a waiver or disclaimer that it’s not necessarily accurate, has some legal liability coverage.  Layered license coverage for observers, vs. users of data.  People could conceivably get hurt in taking a measurement and sue CoCoRaHS.  The COOP program has this covered better.  The COOP observer gives NWS the right to put the equipment on the property and maintain it, and they are not liable if an NWS maintenance technician gets hurt.  Also COOP observers are covered by Workman’s Comp insurance if they get hurt doing the observation.  There aren’t many occurrences of claims,  but there are some.   Implementing the new privacy policy requires current observers to be notified of it, and we are actually clarifying the policy and providing more protection to the observers.  If you provide both an English (plain language) version and more detailed  “legal language” version, that would be good.  
CoCoRaHS Rain Gauge - Accuracy of Precipitation Measurements - Adnan Akyuz:  Homework assignment for his students.  Measuring error associated with the measuring tube molding.  Volume = pir2 height of inner tube.  204.28 cm3 weighs 203.4 gm.  So, weighed the inner tube. The difference between the calculated weight of the tube full vs. the measured volume is 2.4 gm.  That difference is 0.01” is the error.  And since the error is not due to the density of the water being different from that calculated, the error must be due to the varying radius or rounded junction at the bottom.  Then the error of the outer tube.  The tubes are scaled at 10 to 1.  1 inch height in inner tube should = 1/10 that amount in outer tube.  Ratio of heights should be 1/10.  Anyway the gauge must be underestimating by more than 0.02” per inch.  The inner tube must be too fat.  The error is the sum of the inner tube error plus the outer tube error.  However, the only ratio that matters is the ratio of the inner cylinder to the inner diameter of the funnel.  Interesting study.  For deep snow cores you can use a core tube made from plastic sewer pipe cut to any length to get a core for SWE.  Shouldn’t measure SWE or snowfall inside a 4” gauge.  Can use the gauge for precipitation.
Discussion of suggestions for CoCoRaHS:  Web page for checking input values with a little graphic of the gauge would help a lot for observers to spot their own decimal errors.  Can also have  observers who have never entered a  zero in a long time would flag the station for  a message that they should enter their zeros, and even other things, like multi-day reports.  Can flag the coordinators about observers who don’t seem to bse entering their zeros  regularly.  At what percent of zeros do we want to tickle the observer?  But, on the data entry form, when they are there for entry of their positive rain value, you can say –thanks for the observation, and did you know you have entered no data for these dates? And list them, so the observer can enter them.  Observer management tools should be a comprehensive set of procedures for prompting observers  to enter zeros, or remind them of multi-day reports?  Maybe we give observers  the option of having a daily reminder e-mailed to you each morning at 7 am about your observation value.  For younger observers, a smart phone app to remind you about your observation, and say enter the value here, or click this box for zero.  Total precipitation summary allows you to choose whatever time period and sum the observations.  
Nolan Doesken:  Wants to ask for suggestions about CoCoRaHS experiences and how states train their observers for measuring extreme precipitation. .  Melissa and other shared stories of measuring  5” or more.  A thunderstorm dumped 6 inches per hour.  Some rain was lost spilling over the funnel.  Hard to juggle the repeated pours into the inner tube.  17” plus in a tropical storm in one day.  Hardest part was pouring the rain into a bucket to keep catching while doing the measurement in continuing rain.  Uses a plastic milk jug to pour outer cylinder into for easier pouring into the inner gauge.  Need to remind observers that they may have to do multiple measurements in a day to avoid overflowing the gauge. In big raindrop rains, you get some splash.  Should we prepare a mini-guide on how to make an initial guess on the rain in the big cylinder before we start pouring it out?  Yes --  need special short training module on this topic.  Extreme precipitation is of huge interest across the country.  Pouring out the outer gauge into another bucket to then take in and measure – perhaps with help since the outer tube is so heavy and awkward when it’s full.  There is also the option of weighing the entire gauge since there is a convenient relationship of 0.01” to 2 grams weight.   Radar data are useful, but require bucket surveys and ground truth.  First approximation is to hold the inner tube against the outer tube and get a guess on how many more inches above the first inner tube inch is in the larger outer tube..  It is within about 2% but most observers don’t know this technique.  NWS Standard Rain Gauge does not have this problem since it holds almost 24” – but the weight problem is even greater.
Example of use of immediate zero entry where others had rain, - Tells water managers where to institute water restrictions in times of drought.  Hydrology – MAP (Mean Aerial Precipitation) needs zeros to interpolate appropriately.  If the observers fail to report their zero precip amounts, the object analyses show some precipitation in that location.  One image with all the locations reporting, and the same day with the  zeros not reporting or a few of the zeros not reporting, should make the point.  
Joel Kline and others related to COOP management at a national level would be asking for the study on the value of COOP data.  Nolan got a writing team organized last fall but has not made much progress yet.  Specific studies showing economic value of baseline data are not ready yet,   The RISAs (Regional Integrated Science Assessments) supported by NOAA should have the economic impacts of all the COOP data as they are the ones who work directly with the stakeholders.  If Mike Asmus needs any help from the SCs on the 125th COOP anniversary, please let us know.
Question:  We discussed the potential for an additional national conference that might be held separately or in conjunction with 125th COOP - a Cooperative Observer workshop with us (WERA 1012) as leaders  and trainers.  How many observers would come at their own expense?  Is that realistic?  Not just a coordinator conference.  Observers come to the NWS open houses?  Probably a bunch who are fairly close would come, and maybe some others who might do a summer vacation.  A couple hundred might come.  Certainly a bunch of CoCoRaHS observers.  It would be at their own expense.  Would like to include the COOP and the CoCoRaHS  observes.  Too many people up in the NOAA say, if we have CoCoRaHS, why do we need to keep COOP around?  This is a major concern.  We want CoCoRaHS as a training ground for COOP observers. Can probably get a survey run on the IVROCs and WxCODER III without it having to go through the DAPMs to find out about interest in a national “observer retreat and workshop”.  The COOP family is not as close knit as the CoCoRaHS family. 
How about a hard copy training brochure about CoCoRaHS observations as a handbook – double-sided poster, how to do it all.  It is perfect as a guide in the classroom, and good as a poster.  Should it be online or broken up into 12 pdf pages so it doesn’t have to be printed and mailed as hard copy.  Perhaps print too small and pictures to large.  Maybe printed things like this are not the best training material at this point in time – interesting discussions ensued.
NOAA Snow Workshop Preview:  Dave Robinson: This workshop is FEMA and NOAA sponsored.  Lots of people coming in from the US and Canada, measurement practices, user requirements, and a bunch of panels to discuss FEMA’s snow disaster declaration process and the data available to support it.  Perspectives will be given on historic  observations., current observing standards, quality of measurements, remote sensing of snow obs, and future technologies.
As of the end of the meeting, Tony Bergantino is now the Chair.

WERA 1012 Committee Meeting ended 5:06 pm.
