Write-up for GYA Climate Database
By Phil Farnes
 Having good climate data is essential in order to evaluate its impact on these systems.  Currently this climate data is scattered among different agencies and in different forms.  This data is not always complete or readily available for various reasons.  Over time and through various studies, daily data has been assembled for about 67 stations in the GYA.  NRCS and NWS are sources for the majority of this data with some obtained from the USBR in the Upper Snake River drainage. There are some RAWS stations in the GYA.  Also, there are a few private observers in the GYA that have contributed data.
It is hoped that this data can be made available to researchers and staff so they will not need to spend any significant amount of time trying to locate this data, to figure out how to fill in missing data. Many may not be aware of additional data that might be available.  Also, if a complete and corrected database is readily available, it should make results more transferable to other locations. 
Data is shown in Water Year format.  A Water Year (WY) starts on October 1 and ends on September 30.  This format fits the hydrologic systems and climatic periods better than a Calendar Year format.  
The NWS Climatological data has the longest record.  However, much of the earlier record has not been entered electronically.  When the NWS started entering this data, they started with the year 1948 so any earlier record was not entered.  More recently, they have gone back and started entering this data but it is not yet complete.  Yellowstone did contract with a private contractor to enter per-1948 data for all of their Climatological sites that were available from NCDC.  This record has been entered in this database but not all of it is available in the NWS/NCDC database.  Also, many months of data never made it to NCDC but copies of the original data were located in the Chief Ranger’s Office and Yellowstone archives.  This original data has been entered into this database.  Missing data was estimated by cross-correlation with adjacent stations in order to obtain a complete record for analysis.  Some earlier monthly data was obtained from NWS/NCDC printed reports and entered into the summary table in this database.  Current data is entered from original observations.  There may be some difference between this data and “official” data released by NCDC after their quality control checks.  Their procedures have changed recently and it is expected that there will be fewer changes to original data, particularly temperature.  Earlier provisional data has been checked and values changed to “official” numbers.  In a few cases, original data was used when it appeared that “official” records had obvious errors probably from entry error. Currently, NWS/NCDC does not estimate any missing data.
The NRCS data is generally complete and edited.  Data is reported as 0000 hours so daily values of temperature and SWE are generally for the previous 24 hours period. Precipitation is generally for current day. Temperatures are reported in degree C by NRCS and have been converted to degree F to be compatible with other data in the database.  Average daily temperature has been computed as the average of maximum and minimum daily temperatures in order to be compatible with other data in the database.  Temperature sensors at SNOTEL sites are installed so they remain above the maximum anticipated snow depth.  In the snow-free periods, these temperature sensors may be 5 to 15 feet above the standard height recommended for temperature measurements.  These observed temperatures could be corrected by developing a relationship between height and temperature. The data reported in this database are the observed temperatures for the heights where the temperatures sensors are installed.  See the BIO worksheet to see the height of the temperature sensor at each SNOTEL station.
USBR weather stations are similar to SNOTEL stations.  The USBR does not typically edit their data or check it for quality control.  The data shown in this database has been edited and erroneous values changed.   All USBR data is reported on their web site in hundredths.  In this database, temperatures are shown to the nearest whole degree, precipitation to the nearest hundredth, and SWE to the nearest tenth to be compatible with other agency data.
RAWS stations have not been entered in this database.  Most stations are located on bald, open ridges to obtain wind data.  These are not good locations for measuring precipitation accurately. Tipping-bucket sensors are used to measure precipitation and they are not satisfactory for measuring winter precipitation.  There are some RAWS stations at lower elevations but they are generally at locations that are adjacent to existing climatological stations.
Some data is available from stations that are not considered “Official Stations” or from stations prior to their becoming “Official”.  This data has been included in this database if the records were collected using standard methods with standard equipment.
Yellowstone Lake elevations were reported by the USGS through 1985.  After that time, the Bridge Bay Ranger Station and the Boat Concessionaire staff have observed the staff gage at Bridge Bay Marina almost daily during snow-free periods.  Records have been developed from approximately May 1 through October 1.  Missing days have been estimated using flows or staff gage readings from USGS station at Lake Outlet. Freeze-up and melt-out dates were generally provided by NPS staff. Some earlier records were obtained from the Yellowstone archives and some were estimated. 
This database could serve as ground-truth for some remote sensing operations. 
This database was assembled by Phil Farnes, retired Snow Survey Supervisor for Soil Conservation Service (now NRCS) for Montana and northern Wyoming.  After retirement, he was a research scientist with Earth Sciences Department at Montana State University.  He now has a business named Snowcap Hydrology. He has done many projects related to Yellowstone and Grand Teton National Parks and National Elk Refuge. These have included relationships between climate and Whitebark Pine, oversnow vehicle EIS, plants, animals, fish, wildlife and runoff and developments of the Average Annual Precipitation map for Montana and Greater Yellowstone Area. It was designed to be used by researchers, staff and anyone else interested in the climate of GYA.  It is designed to be a one-stop location where climate data can be obtained with minimal effort that will enable researchers and staff to spend more of their valuable time to develop relationships and an understanding  the link between climate and the many systems that are in this area.  Value added products such as SWE at Climatological Stations, Growing Degree Days for grass and trees with a base average daily temperature of 41 degrees F as biological zero, fall green-up, current 30-year averages, are included in this database as well as a Bio file showing pertinent data relative to each station. The day plants break dormancy and when growing season ends are shown in the database. It is hoped that the daily KBDI and KBDI summary tables can be added into this database soon. Questions relative to this database or how value added products were obtained may be directed to
 Phil Farnes
PO Box 691
 Bozeman, MT 59771-0691
 406 587 8393
 farnes@montana.net
Please notify Phil Farnes or Ann Rodman at YNP Center for Resources of any errors you have detected in this database.  
Re-assembling this data for sale is prohibited. 
