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1.   Abstract: 
The 1991–2005 National Solar Radiation Database (NSRDB) is an update of the 1961–1990 NSRDB released in 1992. This updated NSRDB dataset an hourly ground-based data set of solar and meteorological fields for 1454 stations. Eight hundred fifty eight sites have a complete 15-year period of record, and another 596 sites have data for at least 3 of the 15 years (though not necessarily serially complete). All of the 239 original NSRDB sites are included in the update. The National Renewable Energy Laboratory (NREL) built the NSRDB, and the data were used to produce the DSI-3284 data set at the National Climatic Data Center (NCDC). DSI-3284 is NCDC’s archive format for this data set, Each record contains a station’s hourly values of solar and meteorological for each day.  The elements within a record are delimited by commas.
2.   Element Names and Definitions

NSRDB Data Dictionary (Release Fields) for transfer to NCDC

Comma separated value format
Dec 18, 2006

	Field
	Description
	Units
	Resolution

	1
	Date
	YYYY-MM-DD
	

	2
	Time
	HH:MM
	

	3
	Hourly mean zenith angle (for sunup periods)
	Decimal degrees
	0.1˚

	4
	Hourly mean azimuth angle (for sunup periods)
	Decimal degrees
	0.1˚

	5
	Hourly extraterrestrial radiation on a horizontal surface
	W/m2
	1Watt

	6
	Hourly extraterrestrial radiation normal to the sun
	W/m2
	1Watt

	7
	Modeled Global Horizontal
	W/m2
	1Watt

	8
	Modeled Global Horizontal Source Flag (Note 1)
	
	

	9
	Modeled Global Horizontal Uncertainty
	± %
	1%

	10
	Modeled Direct Normal
	W/m2
	1Watt

	11
	Modeled Direct Normal Source Flag (Note 1)
	
	

	12
	Modeled Direct Normal Uncertainty
	± %
	1%

	13
	Modeled Diffuse Horizontal
	W/m2
	1Watt

	14
	Modeled Diffuse Horizontal Source Flag (Note 1)
	
	

	15
	Modeled Diffuse Horizontal Uncertainty
	± %
	1%

	16
	Measured Global Horizontal
	W/m2
	1Watt

	17
	Measured Global Horizontal Quality Flag (Note 2)
	SERI QC
	

	18
	Measured Direct Normal
	W/m2
	1Watt

	19
	Measured Direct Normal Quality Flag (Note 2)
	SERI QC
	

	20
	Measured Diffuse Horizontal
	W/m2
	1Watt

	21
	Measured Diffuse Horizontal Quality Flag (Note 2)
	SERI QC
	

	22
	*Total Sky Cover
	Tenths
	1 tenth

	23
	*Total Sky Cover Flag (Note 3)
	
	

	24
	*Opaque Sky Cover
	Tenths
	1 tenth

	25
	*Opaque Sky Cover Flag (Note 3)
	
	

	26
	*Dry Bulb Temperature
	Degrees C
	0.1˚

	27
	*Dry bulb temperature Flag (Note 3)
	
	

	28
	*Dew Point Temperature
	Degrees C
	0.1˚

	29
	*Dew Point Temperature Flag (Note 3)
	
	

	30
	*Relative Humidity
	Percent
	1%

	31
	*Relative Humidity Flag (Note 3)
	
	

	32
	*Atmospheric Pressure
	Millibars
	1 mbar

	33
	*Atmospheric Pressure Flag (Note 3)
	
	

	34
	*Wind Speed
	Meters/second
	0.1 m/s

	35
	*Wind Speed Flag (Note 3)
	
	

	36
	*Wind Direction
	Degrees from North (360˚=north; 0˚=undefined)
	10˚

	37
	*Wind Direction Flag (Note 3)
	
	

	38
	Horizontal Visibility
	Meters
	1 m

	39
	Horizontal Visibility flag (Note 3)
	
	

	40
	*Ceiling Height
	Meters
	1 m

	41
	*Ceiling Height Flag (Note 3)
	
	

	42
	Liquid Precipitation Depth
	Millimeters
	1 mm

	43
	Liquid Precipitation Depth Flag (Note 3)
	
	

	44
	Liquid Precipitation Quantity
	Hours
	1 hour

	45
	Liquid Precipitation Quantity Flag (Note 3)
	
	

	46
	*Precipitable water
	Centimeters
	1 cm

	47
	*Precipitable water Flag (Note 4)
	
	

	48
	*Aerosol optical depth, Broadband
	[Unitless]
	0.001

	49
	*Aerosol Optical Depth Flag (Note 5)
	
	


*Asterisks indicate a field is subject to data filling. Completeness of these fields is used to determine if a site has a “complete period of record.” Other fields may have gaps even if these fields are complete.
Notes

Note 1:  Solar Field Source Flag values:

	Flag
	Description

	1
	Value modeled from METSTAT

	3
	Value time shifted from SUNY Satellite model

	4
	Value time shifted from SUNY satellite model, adjusted to a minimum low-diffuse envelope

	99
	Data are missing (associated data field is filled with -9900)


Note 2: NREL SERI QC Flag convention 

	  Flag  
	Description

	00
	  Untested (raw data)

	01
	  Passed one-component test; data fall within min-max limits of Kt, Kn, or Kd

	02
	  Passed two-component test; data fall within 0.03 of the Gompertz boundaries

	03
	  Passed three-component test; data come within ± 0.03 of satisfying
  Kt=Kn+Kd

	04
	  Passed visual inspection; not used by SERI_QC

	05
	  Failed visual inspection; not used by SERI_QC

	06
	  Value estimated; passes all pertinent SERI_QC test

	07
	  Failed one-component test; lower than allowed minimum

	08
	  Failed one-component test; higher than allowed maximum

	09
	  Passed three-component test but failed two-component test by > 0.05

	10-93
	  Failed two- or three-component tests in one of four ways. 

  To determine the test failed and the manner of failure (high or low),
  examine the remainder of the calculation (flag + 2)/4. 

    REM               Failure                                                       
      0         Parameter too low by three-component test (Kt=Kn+Kd) 

      1         Parameter too high by three-component test (Kt=Kn+Kd) 

      2         Parameter too low by two-component test (Gompertz boundaries) 

      3         Parameter too high by two-component test (Gompertz boundaries) 

  The magnitude of the test failure (distance in K-units) is determined from: 
    d = (INT (flag +2)/4)/100. 

	94-97
	  Data fall into a physically impossible region where Kn > Kt by K-space distances of 
  0.05 to 0.10 (94), 0.10 to 0.15 (95), 0.15 to 0.20 (96) amd ± 0.20 (97).

	98
	  Not used

	99
	  Missing data (associated data field is filled with -9900)


Note 3: Meteorological Data Flag values:

	Flag
	Description

	0-9
	ISH data flags (unmodified data)

	51
	Value from short-term data filling or interpolation

	52
	Value from medium-term data filling

	53
	Value from long-term data filling

	54
	Value is calculated:

· relative humidity calculated from dry bulb and dew point temperatures

· station pressure calculated from sea level pressure, altimeter, and dry bulb

· or data point undefined by convention (wind direction at zero speed)

	55
	Value from last-ditch data filling 

	56
	Value statistically derived (cloud amounts based on probability tables)

	61
	Value is modeled (total and opaque cloud derived from Supplemental Cloud Product; ceiling height as linear function of opaque cloud amount)

	99
	Value is missing (associated data field is filled with -9900)


Note 4: Precipitable Water Flag values

	Flag
	Description

	1
	From NVAP 1x daily from 1˚ x 1˚ grid

	2
	NVAP 2x daily from 0.5˚ x 0.5˚ grid

	3
	From NARR 8x daily from 32 km grid

	4
	From 2x daily radiosonde

	51-55
	(see note 3)


Note 5: AOD Flag values

	Flag
	Description

	1
	DNI inverted measurements for CSR model (ca 1995)

	2
	From Southwest US study by George and Gueymard, ca. 2001 using sun photometry and spectral data

	3
	From MISR, George and Gueymard, ca. 2004.

	51-55
	(see note 3)


The AOD field will contain either monthly mean smoothed or monthly mean randomized values, depending on the solar model source flag:

	Model Source Flag
	Randomized
	Smoothed

	1
	X
	

	2, 3, 99
	
	X


Randomized AOD is the value used by the MESTAT model. This is the log-normal randomized value based on the daily mean-preserving smoothed data derived from monthly means. All AOD values include a Mt. Pinatubo eruption modifier for 2001-2004.

3.   Start Date:  19910101
4.   Stop Date: 20051231
5.   Coverage:  50 U.S. States
         a.  Southernmost Latitude: 20N

         b.  Northernmost Latitude: 60N

         c.  Westernmost Longitude: 160W

         d.  Easternmost Longitude: 60W

6.   How to Order Data:

     Ask NCDC’s Climate Services about the cost of obtaining this data set. 

     Phone: 828-271-4800

     FAX: 828-271-4876

     E-mail: NCDC.Orders@noaa.gov
7.   Archiving Data Center:

     National Climatic Data Center 

     Federal Building 

     151 Patton Avenue

     Asheville, NC  28801-5001

     Phone: (828) 271-4800.   

8.   Technical Contact:

     National Climatic Data Center 

     Federal Building 

     151 Patton Avenue

     Asheville, NC  28801-5001

     Phone: (828) 271-4800.   

9.   Known Uncorrected Problems: None 
10.  Quality Statement: Please refer to documents listed in references below for dataset quality details.
11.  Essential Companion Datasets: None.
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