Weather / Climate Inventory and Monitoring Activities

NPS WASO Office I&M Program

John E. Gross, 2 September 2005

All,
This message is about weather / climate monitoring and associated activities.  For brevity, I’m going to call everything “weather” and you should assume we’re addressing climate where appropriate.
This communication:

· summarizes results from the survey on the status of weather monitoring,

· describes a Cooperative Agreement for work on weather monitoring,

· summarizes the deliverables and current work plan of the Agreement, 

· describes activities which require input and cooperation with networks,  and
· provides a status report on the MOA with NOAA, along with some information on the NOAA Coop Modernization Program.
ALL networks will be involved in this project over the coming year. You can skip the survey results, but I *strongly* suggest you read the entire section on the Cooperative Agreement.

Weather Survey and Survey Results
I sent out a survey requesting information on the status of various weather inventory and monitoring activities to all networks and prototype parks to get a rough evaluation of where, as a program, we stood with respect to meeting objectives to inventory and monitor weather.  The questions were:
1. What’s the status of an inventory of weather station locations in/near parks in your network:
2. What’s the status of an inventory of data from weather stations in/near parks in your network:
3. What’s the status of metadata for weather station locations and weather data: 

4. What’s the status for developing weather monitoring protocol(s)
And the response can be abbreviated as:
A – complete or very nearly so.

B – not complete, but a plan is in place for finishing.
C – started, but completion is a ways off.

D – barely or not started.

Figure 1 shows the results to these questions.  I think the interpretation of these results is pretty clear, except for responses to question #4 on protocols. From the comments, these responses seem overly optimistic, as many networks planned to borrow heavily from those farther along.  However, some of the networks farthest along noted that they would very much welcome input from meteorologists/climatologists and they felt their protocols could (and should) be improved.

These results were very helpful in discussions with Kelly Redmond as we tried to determine the scope of work that we’re undertaking in the coming year. A hearty thanks for responding promptly to the survey.
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Figure .  Results from the survey on current status of weather monitoring activities.
Task Agreement for Weather Monitoring
Because weather is a key driver of ecosystems, all networks need to know how and where to obtain good current and historical weather data for their parks. Most networks also must:

· determine locations of all relevant weather stations in and/or near parks,

· develop and implement a process for managing data from weather sensors,

· develop and implement a process for reporting and delivering weather data, and
· produce an approved weather monitoring protocol.
To help address these needs, the WASO office has initiated a cooperative agreement (CA) with Dr. Kelly Redmond, Regional Climatologist and Deputy Director of the Western Region Climate Center.  Kelly has worked with a number of parks and networks, and he is familiar with the I&M and Fire Programs and he is an internationally recognized climatologist and meteorologist.

More specifically, deliverables for this CA include:

· complete the inventory of weather station locations for all networks,
· acquire existing metadata for weather stations,
· produce a network-specific report for each network that needs one,
· review and evaluate existing weather monitoring protocols and recommend standards for routine weather data collection,
· draft text that can be used in multiple weather monitoring protocols.  Examples include general background information on weather and climate monitoring requirements, general considerations of siting and measurements, standards and nomenclature, interpretation and reporting of data, etc.  Where possible and sensible, draft SOPs that networks can use with minimal modification,
· produce a single, up-to-date database with the location of each weather station important to the NPS, for use by multiple NPS programs (e.g., operations, law enforcement, etc.), and
· to the extent possible, evaluate the location data for each network and make obvious recommendations. This would include such things as noting gaps in coverage, but resources will limit the extent to which we can conduct exhaustive, park- or network-specific analyses.
The project duration is October 1, 2005 – September 30, 2006.  Our evaluation of the magnitude of this project was largely based on the survey results, and the first task is to complete a detailed work plan and ensure the proposed schedule is realistic. The detailed study plan will include a schedule for working with individual networks. As the inventory for each network is completed, a report for that network will be provided, based on a standardized template. Kelly has suggested that this would include ‘boilerplate’ text that explains the structure of the report, background material, some sections with standardized analyses of PRISM data providing a regional context of gradients in major climate variables, and an initial evaluation of the inventory results.  While we have several example reports, the precise content and format of the template will need to be developed with additional input from networks. If you have ideas or want to be more involved in this process, please contact me.
This project will involve substantial collaboration between Kelly’s staff at WRCC, the NPS GIS program, and I&M.  Kelly will be responsible for the bulk of the work, which clearly requires his expertise.  I’ll be responsible for coordinating with the I&M and broader NPS community, and obtaining existing data from networks. The GIS Program will create the NPS location database and GIS layer(s), and there’s already an existing committee working on the data standards. Margaret Beer, I&M national data manager, will be involved throughout the project. Her experience with weather data management for the NCPN Network is a great bonus, as is her understanding of the myriad details of NPS databases and data management issues.
We fully understand that this project will address only a fraction of the overall needs related to weather monitoring, and our hope and expectation is that additional funding will be available to proceed with other activities that will benefit all or most networks, such as development and implementation of a comprehensive, web-based data reporting and delivery system.

What’s Next 
We will be relying on your cooperation and your input. If you have ideas on report content or format, data needs, or any other aspect of the project, please let us know.  
For each network, we will confirm the information you provided on the survey, and set up a schedule for completing the location inventory.  Once the database standards are defined, we’ll be requesting data on weather stations. If you have a special need and want to be high on the list, please let me know.  We’ll want to start with one or more ‘easy’ networks to develop procedures, gain experience, and draft the report template. 

Weather Data Management
The project with Kelly does not specifically address data management needs such as archiving data, QA/QC, and provision of an automated analysis and/or data delivery system. I have been developing an MOA with NOAA that does address these issues, at least in part.  From NOAA’s side, development of the MOA has been motivated by their desire to implement a Coop Modernization Program.  The (future) modernized NOAA weather monitoring program – NERON – would consist of a grid-based network of professional-quality stations, with automated data delivery (they’re targeting a 5-minute observation frequency), and that meets their stringent siting requirements.  NOAA very much wants to partner with NPS to implement the NERON network. 
The MOA provides for NOAA to manage data from sites that meet their requirements, and this is potentially of great benefit to NPS.  NOAA would archive data, conduct QA/QC, and provide the data (without charge) via a web-based interface. They have offered to develop special interfaces to meet our needs.  The current agreement does not cover data from many legacy NPS stations that are of questionable quality, so while this will be a big step forward, it will not immediately solve all of our weather data management needs.  The many NOAA weather observation programs are in a state of flux, and my hope is that all of our data will eventually find a stable, permanent, archival home in one or more of NOAA’s databases.
A note on NOAA and its relationship to WRCC (mostly contributed by Kelly Redmond)

A major advantage of the partnership with Dr. Redmond lies in his expertise and the facilities of the Western Regional Climate Center (WRCC) that he brings to the project.  A primary role of WRCC is to collect, evaluate, and make available climate data, and the WRCC archives and serves RAWS data for the NPS (see http://www.wrcc.dri.edu/NPS.html).
NOAA is a large and complex organization.  Pertinent to the NOAA MOA, the Western Regional Climate Center is administered by NOAA and receives base funding through the National Climatic Data Center (NCDC) in Asheville, NC.  WRCC is housed at the Desert Research Institute in Reno, an element of the higher education system in Nevada, and WRCC staff are all university employees.  Thus, the Regional Climate Center program operates under contract with NOAA.  WRCC and the other five NOAA Regional Climate Centers are developing the Applied Climate Information System (ACIS) to share their data bases, and WRCC has access to all major national weather and climate databases.  One goal with respect to the NPS will be to make NPS data available via the nationwide ACIS system.  WRCC is also working closely with the NERON program and will be assisting in site surveys.  The observational side of the NERON program, and its progenitor the cooperative weather network, are largely within the National Weather Service, a separate branch of NOAA from the branch (NESDIS, the National Environmental Satellite Data and Information Service) that houses NCDC.  WRCC is working closely with both branches of NOAA, in particular through a National Data Stewardship Council, but also via numerous operational working relations.
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