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The required model inputs include a digital elevation model and daily observations 
of minimum and maximum temperature, and precipitation from ground-based 
meteorological stations.  

Daymet data are unique in their spatial and 
temporal resolution.  The Daymet data set has been 
expanded to include daily gridded surfaces for years 
1980 – 2008 with years 2009 and 2010 soon to 
follow. The current spatial distribution of Daymet 
includes the conterminous US, Mexico, and the 
southern extent of Canada.  The Canadian and 
Alaskan data set will be included as surface weather 
station density allows.  The recent inclusion of 
GHCN (Global Historical Climatology Network) – 
Daily, available from the National Climatic Data 
Center, potentially provides data to extend Daymet 
to all of North America through 2010.   

Daymet data are produced as a 1 km gridded surfaces in tiles that 
are divided on a 2 degree x 2 degree “grid”.   To further serve the 
NACP scientific community, the daily data for individual tiles are 
available as a CF Compliant netCDF file format for distribution.   

These images show the currently available spatial distribution of the Daymet data set as 

climatological summaries of 3 of the 7 variables available from the Daymet dataset.  In 

addition to minimum and maximum temperature, estimates of daily precipitation, vapor 

pressure deficit, shortwave radiation, snow water equivalent, and day length are available. Daily data for 2 x 2 degree tile(s) in the NW region of the United States.  The first 

image shows maximum temperature, Jan 1, 2007 for 2 adjacent tiles.  Tiles edges 

are seamless.  To demonstrate the daily data, Jan 1 and Jan 2, for tile 12270, are 

shown in the next two tiles.  Daily data are available for all Daymet variables. 

 

Year 

Canada (Govt. 

and GHCN-D) 

US NCDC COOP 

Network 

US NRCS 

SNOTEL 

Mexico (Govt. and 

GHCN-D) 

 

Total 

1980 - 1984 10,830 38,807 1,881 17,605 69,123 

1985 – 1989 10,832 37,828 2,715 14,761 66,136 

1990 - 1994 10,382 37,910 2,917 12,973 64,182 

1995 - 1999 8,541 38,326 3,055 12,859 62,781 

2000 - 2004 8,068 39,249 3,276 11,533 62,126 

2005 - 2009 5,866 30,828 2,080 6,951 45,725 

Total 54,519 222,948 15,924 76,682 370,073 

Site Observations (1980 – 2009) 
Site – years of observations in each 5 year period 

Daymet data will soon be available through an 

MAST-DC Web site.  The anticipated release 

date is winter of 2011/2012.  For further 

information contact cookrb@ornl.gov 

Initial Daymet data availability will be as a single pixel daily data flat file of all Daymet variables for years 1980 - 

2008. Enhanced visualization will include time series plots of each of the Daymet variables. Daymet data 

distribution will also include Gridded Daily Data of all variables, distributed in 2 x 2 degree tiles, in a CF 

Compliant netCDF file format.   

Temporal and Summary Statistic will also be available including 
•Annual period-of-record mean and interannual standard deviation 
•Monthly period-of-record mean and interannual standard deviation for all 12 months. 
 

Variables 
•  Temperature  
Daily maximum air temperature  
Daily minimum air temperature  
Daily average air temperature  
Day-to-day variability in maximum temperature  
Day-to-day variability in minimum temperature 
Day-to-day variability in average temperature 
Number of frost days 
Growing degree-days 
Heating degree-days 
Cooling degree-days 
•  Precipitation  
Total precipitation 
Precipitation frequency (fraction of wet days)  
Average daily precipitation event size 
•  Radiation 
Daily total shortwave radiation 
Day-to-day variability 
•  Humidity 
Daily average water vapor pressure 
Day-to-day variability 

Daymet Method 

Daymet Data 

Introduction 

The Daymet data set covers the extent of the conterminous 
United States, Mexico, and Southern Canada to 52 degrees 
N. Daily gridded (1 km x 1 km) data are available for 7 
ecologically significant variables (maximum and minimum 
temperature, precipitation, shortwave radiation, vapor 
pressure, snow water equivalent, and day length) for the 
time period 1980 – 2013.  Each subsequent year of data is 
processed at the start of the next new year when weather 
station input data are of archive quality.   

Daymet Distribution 

Near Term Products 
• MAST-DC Daymet web site – Winter 2012 
• Daymet data distribution of pixel query  
and tile netCDF daily data 
• Expansion of dataset to include Canada 
and Alaska where station density allows. 

The current distribution of the Daymet data set available from the 
Oak Ridge National Lab Distributed Active Archive Center (ORNL 
DAAC) cover the extent of the conterminous United States, 
Mexico, and Southern Canada to 52 degrees N and as station 
density allows. Daily gridded (1 km x 1 km) data are available for 
7 ecologically significant variables for the time period 1980 – 
2013.  Processing data in northern area with sparse ground 
station distribution has proven difficult, often with bad results,  for 
the Daymet methods which were developed in the station-rich 
area of the conterminous US.  Recent improvements in the model 
are allowing  
 
Carbon dynamics and flux estimates from process models depend 
strongly on daily weather conditions.  One common obstacle to 
model implementation is obtaining gridded surface weather fields 
at an appropriate spatial and temporal resolution.   
 
Daymet fulfills this need by generating daily surfaces of 
temperature, precipitation, humidity, and radiation at 1-km 
resolution over large regions including areas of complex terrain. 
 
The North American Carbon Program: Modeling and Synthesis 
Thematic Data Center is supporting updated North American 
Daymet runs to include the United States, Canada, and Mexico 
from 1980 – 2008. 

Algorithm Improvements 

Preliminary Results 

The very small number and wide spacing of 
stations at high latitudes (>52 degrees N),  
presents a major obstacle to any interpolation 
and extrapolation methods. The original Daymet 
algorithms were designed for operation within 
the conterminous United States, where the 
network of stations is relatively dense. 
Expansion of the Daymet domain to cover all of 
North America required changes to 
accommodate both very dense and very sparse 
data regions.  
 
Approaches to fill missing data were modified, 
reassessing the local station network on each 
day to ensure an adequate number of good 
observations were included in predictions.  
 
Iterative station density algorithms were also 
modified.  The dependency of stations from a 
3x3 tile region was lifted allowing a larger search 
radius in regions of very low station density. 
 
Tests with and without the inclusion of horizontal 
gradient detection showed that even for the very 
low station densities of the boreal and Arctic 
zones in Alaska and Canada, prediction skill was 
higher when horizontal gradients were included 
in the predictions. 

The images below show results from the current state of the Daymet model 
improvements for sparse and dense areas of station availability.    

A Daymet monthly climatology showing the current spatial 

distribution of the data set.  Average daily maximum 

temperature for September 1989. 

Next Version  

With the algorithm improvements, a next version of Daymet 
is on the horizon.  A total reprocessing of the 1980 – present 
data set is planned in 2015.  In addition to the enhanced 
algorithm,  updated inputs including the latest SRTM DEM, 
MODIS land/water mask, and a complete reprocessing of 
station data inputs to Daymet specifications will occur to 
ensure the best in data quality and provenance.   

Get Daymet Data 

Visit the ORNL DAAC Daymet website www.daymet.ornl.gov, for current and future 
distribution of Daymet data. 

 
Iterative station density algorithms were also 
modified, using a stiffer response function to 
modify search radius in regions of very low 
station density. 
 

Ground Station Source data inputs for a year (2005) of Daymet inputs.  This graphic shows 

the complexity of station data density for the whole North American continent in the context 

of the Daymet 2 degree x 2 degree tiling routine.  Algorithm improvements allow the station 

inputs to come from a broader region with the run frequency of the station selection 

changed from yearly to daily, to address nodata occurrences. 
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