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Documentation of 2009 update of potential and reference evapotranspiration datasets

The compilation and processing of satellite- and weather station-derived data and subsequent computation of potential and reference evapotranspiration generally followed procedures outlined in the report describing the 1995-2004 datasets (Jennifer Jacobs, John Mecikalski, and Simon Paech, July 2008, Satellite-based solar radiation, net radiation, and potential and reference evapotranspiration estimates over Florida; available at: http://hdwp.er.usgs.gov/ET/GOES_FinalReport.pdf). Two summaries below document the compilation and processing of: 1) land-based meteorological 2009 data and 2) satellite-derived incoming solar radiation 2009 data.

Documentation of compilation of meteorological data
David Sumner (US Geological Survey) and Michael Holmes (Jacobs Engineering)
Datasets (2009 calendar year) include daily values of 2-km resolution incoming solar radiation; minimum and maximum relative humidity; minimum and maximum air temperature; mean wind speed at 2 meters; and potential and reference evapotranspiration throughout the State of Florida. These data were obtained by the methods outlined in the report describing the 1995-2004 datasets (Jennifer Jacobs, John Mecikalski, and Simon Paech, July 2008, Satellite-based solar radiation, net radiation, and potential and reference evapotranspiration estimates over Florida; available at: http://hdwp.er.usgs.gov/ET/GOES_FinalReport.pdf) with the following relatively minor exceptions:
1) For FAWN data, 15-minute data were examined to determine minimum and maximum daily relative humidity, rather than estimated based on daily mean of relative humidity.
2) For Lake Okeechobee wind speed data, used estimated height of anemometer above time-varying water surface, rather than constant of 10 meters, estimate windspeed at 2 meters.
3) Did not gap-fill meteorological data, but rather allowed missing values for a given station/day.
4) The particular weather stations chosen to estimate the input data for evapotranspiration calculations were largely those described by Jacobs, Mecikalski, and Paech, but were modified based on data availability. A total of 208 weather stations (identical to those selected for the 2005-2008 data releases) were considered for inclusion this 2009 dataset (Table1 and Figures 1 and 2). The 2009 meteorological datasets represent about 130, 53, and 56 station-years of data for air temperature, relative humidity, and wind speed, respectively.
5) Revisions to the method of estimating incoming solar radiation are described in the companion document below – John Mecikalski and Simon Paech, March 23, 2010, Satellite-based solar radiation, net radiation, in support of potential and reference evapotranspiration estimates over Florida, UAH Satellite-Estimated Solar Insolation: 2009 dataset.
Note:  GOES ET data for the first day (January 1, 2009) of this 2009 data release are missing due to technical difficulties with the GOES satellite.

Table 1. Weather stations used to develop meteorological database of daily air temperature (minimum and maximum), relative humidity (minimum and maximum), and mean daily wind speed at 2 meter height. Note: All stations provided air temperature data; indicated stations provided relative humidity and wind speed data.
Abbreviations: FAWN = Florida Automated Weather Network; SWMD = South Florida Water Management District; and NOAA = National Oceanic and Atmospheric Administration).
	Latitude
	Longitude
	Station
	Source
	Relative humidity and wind speed?

	29.80
	-82.41
	Alachua
	FAWN
	yes

	28.64
	-81.55
	Apopka
	FAWN
	yes

	27.22
	-81.84
	Arcadia
	FAWN
	yes

	28.48
	-81.64
	Avalon
	FAWN
	yes

	27.76
	-82.22
	Balm
	FAWN
	yes

	26.67
	-80.63
	Belle Glade
	FAWN
	yes

	29.40
	-82.59
	Bronson
	FAWN
	yes

	28.64
	-82.29
	Brooksville
	FAWN
	yes

	29.84
	-84.70
	Carrabelle
	FAWN
	yes

	29.41
	-82.17
	Citra
	FAWN
	yes

	26.74
	-81.05
	Clewiston
	FAWN
	yes

	28.02
	-82.23
	Dover
	FAWN
	yes

	26.09
	-80.24
	Fort Lauderdale
	FAWN
	yes

	27.76
	-81.54
	Frostproof
	FAWN
	yes

	27.43
	-80.40
	Fort Pierce
	FAWN
	yes

	29.69
	-81.45
	Hastings
	FAWN
	yes

	25.51
	-80.50
	Homestead
	FAWN
	yes

	26.46
	-81.44
	Immokalee
	FAWN
	yes

	30.78
	-87.14
	Jay
	FAWN
	yes

	27.96
	-81.05
	Kenansville
	FAWN
	yes

	28.10
	-81.71
	Lake Alfred
	FAWN
	yes

	30.30
	-82.90
	Live Oak
	FAWN
	yes

	30.28
	-82.14
	Macclenny
	FAWN
	yes

	30.85
	-85.17
	Marianna
	FAWN
	yes

	30.54
	-83.92
	Monticello
	FAWN
	yes

	27.15
	-82.19
	North Port
	FAWN
	yes

	29.02
	-81.97
	Ocklawaha
	FAWN
	yes

	28.68
	-81.89
	Okahumpka
	FAWN
	yes

	27.40
	-81.94
	Ona
	FAWN
	yes

	26.93
	-81.40
	Palmdale
	FAWN
	yes

	29.22
	-81.45
	Pierson
	FAWN
	yes

	29.70
	-81.98
	Putnam Hall
	FAWN
	yes

	30.55
	-84.60
	Quincy
	FAWN
	yes

	27.42
	-81.40
	Sebring
	FAWN
	yes

	28.92
	-81.63
	Umatilla
	FAWN
	yes

	25.85
	-80.77
	3AS3WX
	SFWMD
	yes

	26.66
	-80.63
	BELLE GL
	SFWMD
	yes

	26.32
	-81.07
	BIG CY SIR
	SFWMD
	yes

	26.74
	-80.90
	CFSW
	SFWMD
	yes

	26.62
	-80.44
	ENR308
	SFWMD
	yes

	26.43
	-81.72
	FPWX
	SFWMD
	yes

	27.03
	-80.17
	JDWX
	SFWMD
	yes

	27.14
	-80.79
	L001
	SFWMD
	yes

	26.96
	-80.97
	L005
	SFWMD
	yes

	26.82
	-80.78
	L006
	SFWMD
	yes

	26.50
	-80.22
	LOXWS
	SFWMD
	yes

	26.90
	-80.79
	LZ40
	SFWMD
	yes

	26.33
	-80.88
	ROTNWX
	SFWMD
	yes

	26.17
	-80.83
	S140W
	SFWMD
	yes

	25.61
	-80.51
	S331W
	SFWMD
	yes

	28.14
	-81.35
	S61W
	SFWMD
	yes

	27.40
	-81.12
	S65CW
	SFWMD
	yes

	27.31
	-81.02
	S65DWX
	SFWMD
	yes

	27.19
	-81.13
	S75WX
	SFWMD
	yes

	26.79
	-81.30
	S78W
	SFWMD
	yes

	26.34
	-80.54
	S7WX
	SFWMD
	yes

	26.15
	-81.58
	SGGEWX
	SFWMD
	yes

	26.30
	-81.43
	SILVER
	SFWMD
	yes

	27.29
	-80.25
	SVWX
	SFWMD
	yes

	28.05
	-81.40
	WRWX
	SFWMD
	yes

	29.73
	-85.02
	APALACHICOLA AP               
	NOAA
	no

	27.22
	-81.87
	ARCADIA
	NOAA
	no

	27.18
	-81.35
	ARCHBOLD BIO STN              
	NOAA
	no

	27.60
	-81.53
	AVON PARK 2 W                 
	NOAA
	no

	24.67
	-81.28
	BAHIA HONDA SP                
	NOAA
	no

	27.90
	-81.85
	BARTOW
	NOAA
	no

	29.77
	-82.92
	BELL 4NW                      
	NOAA
	no

	26.68
	-80.67
	BELLE GLADE                   
	NOAA
	no

	26.33
	-81.00
	BIG CYPRESS                   
	NOAA
	no

	27.45
	-82.50
	BRADENTON 5 ESE               
	NOAA
	no

	27.05
	-81.07
	BRIGHTON RSVN                 
	NOAA
	no

	30.38
	-84.98
	BRISTOL 2 S                   
	NOAA
	no

	28.62
	-82.37
	BROOKSVILLE CHIN HILL         
	NOAA
	no

	28.67
	-82.08
	BUSHNELL 2 E                  
	NOAA
	no

	26.87
	-80.63
	CANAL POINT USDA              
	NOAA
	no

	25.67
	-80.15
	CAPE FLORIDA                  
	NOAA
	no

	30.78
	-85.48
	CHIPLEY
	NOAA
	no

	25.82
	-81.37
	CHOKOLOSKEE
	NOAA
	no

	30.47
	-85.20
	CLARKSVILLE 2 N               
	NOAA
	no

	28.45
	-81.75
	CLERMONT 9 S                  
	NOAA
	no

	26.73
	-81.05
	CLEWISTON #2                  
	NOAA
	no

	29.42
	-81.52
	CRESCENT CITY                 
	NOAA
	no

	30.78
	-86.52
	CRESTVIEW BOB SIKES AP        
	NOAA
	yes

	29.65
	-83.17
	CROSS CITY 1 E                
	NOAA
	no

	24.75
	-80.98
	CURRY HAMMOCK SP              
	NOAA
	no

	29.18
	-81.07
	DAYTONA BEACH                 
	NOAA
	no

	29.18
	-81.05
	DAYTONA BEACH INTL AP         
	NOAA
	yes

	30.75
	-86.08
	DE FUNIAK SPRINGS 1 E         
	NOAA
	no

	29.02
	-81.32
	DELAND 1 SSE                  
	NOAA
	no

	26.60
	-81.13
	DEVILS GARDEN                 
	NOAA
	no

	24.63
	-82.87
	DRY TORTUGA
	NOAA
	no

	24.77
	-80.90
	DUCK KEY                      
	NOAA
	no

	25.85
	-81.38
	EVERGLADES
	NOAA
	no

	29.75
	-81.53
	FEDERAL POINT                 
	NOAA
	no

	30.67
	-81.47
	FERNANDINA BEACH              
	NOAA
	no

	25.15
	-80.92
	FLAMINGO RS                   
	NOAA
	no

	28.05
	-81.03
	FOREVER FLORIDA               
	NOAA
	no

	27.53
	-80.82
	FT DRUM 3 NW                  
	NOAA
	no

	27.57
	-82.13
	FT GREEN 12 WSW               
	NOAA
	no

	26.10
	-80.20
	FT LAUDERDALE                 
	NOAA
	no

	26.07
	-80.15
	FT LAUDERDALE HOLLYWOOD AP    
	NOAA
	yes

	26.13
	-80.10
	FT LAUDERDALE BEACH           
	NOAA
	no

	26.58
	-81.87
	FT MYERS PAGE FLD AP          
	NOAA
	yes

	27.47
	-80.35
	FT PIERCE                     
	NOAA
	no

	27.43
	-80.40
	FT PIERCE ARC                 
	NOAA
	no

	29.70
	-82.28
	GAINESVILLE RGNL AP           
	NOAA
	yes

	30.27
	-82.18
	GLEN ST MARY 1 W              
	NOAA
	no

	29.75
	-81.47
	HASTINGS 4NE                  
	NOAA
	no

	25.82
	-80.28
	HIALEAH
	NOAA
	no

	29.83
	-82.60
	HIGH SPRINGS                  
	NOAA
	no

	26.03
	-80.13
	HOLLYWOOD
	NOAA
	no

	25.50
	-80.55
	HOMESTEAD GEN AVIATION        
	NOAA
	no

	26.42
	-81.42
	IMMOKALEE
	NOAA
	no

	28.80
	-82.32
	INVERNESS 3 SE                
	NOAA
	no

	24.92
	-80.63
	ISLAMORADA
	NOAA
	no

	30.42
	-81.65
	JACKSONVILLE
	NOAA
	yes

	30.33
	-81.52
	JACKSONVILLE CRAIG MUNI AP    
	NOAA
	yes

	30.50
	-81.70
	JACKSONVILLE INTL AP          
	NOAA
	yes

	30.28
	-81.40
	JACKSONVILLE BEACH            
	NOAA
	no

	30.33
	-81.52
	JACKSONVILLE CRAIG MUNI AP    
	NOAA
	yes

	30.23
	-81.67
	JACKSONVILLE NAS              
	NOAA
	yes

	30.52
	-82.95
	JASPER
	NOAA
	no

	25.20
	-80.35
	JOHN PENNEKAMP SP             
	NOAA
	no

	26.87
	-80.05
	JUNO BEACH                    
	NOAA
	no

	24.55
	-81.75
	KEY WEST INTL AP              
	NOAA
	yes

	24.58
	-81.68
	KEY WEST NAS                  
	NOAA
	no

	28.28
	-81.42
	KISSIMMEE 2                   
	NOAA
	no

	26.75
	-81.43
	LA BELLE                      
	NOAA
	no

	29.95
	-82.33
	LAKE BUTLER                   
	NOAA
	no

	30.18
	-82.60
	LAKE CITY 2 E                 
	NOAA
	no

	27.98
	-82.02
	LAKELAND 2                    
	NOAA
	no

	28.87
	-81.78
	LISBON
	NOAA
	no

	30.28
	-82.97
	LIVE OAK                      
	NOAA
	no

	26.50
	-80.22
	LOXAHATCHEE NWR               
	NOAA
	no

	30.45
	-83.42
	MADISON
	NOAA
	no

	25.95
	-81.72
	MARCO ISLAND                  
	NOAA
	no

	30.73
	-85.03
	MARIANNA 7 NE                 
	NOAA
	no

	30.05
	-83.18
	MAYO
	NOAA
	no

	30.40
	-81.42
	MAYPORT PILOT STN             
	NOAA
	yes

	28.10
	-80.65
	MELBOURNE INTL AP             
	NOAA
	no

	25.78
	-80.13
	MIAMI BEACH                   
	NOAA
	no

	25.78
	-80.32
	MIAMI INTL AP                 
	NOAA
	yes

	25.75
	-80.38
	MIAMI NWSFO                   
	NOAA
	no

	30.07
	-81.85
	MIDDLEBURG
	NOAA
	no

	30.78
	-87.13
	MILTON EXP STN                
	NOAA
	no

	30.57
	-83.87
	MONTICELLO 5 SE               
	NOAA
	no

	30.43
	-83.98
	MONTICELLO 10 SW              
	NOAA
	no

	26.83
	-81.08
	MOORE HAVEN LOCK 1            
	NOAA
	no

	27.93
	-81.60
	MTN LAKE                      
	NOAA
	no

	27.25
	-82.32
	MYAKKA RIVER SP               
	NOAA
	no

	26.15
	-81.78
	NAPLES MUNI AP                
	NOAA
	yes

	26.17
	-81.72
	NAPLES
	NOAA
	no

	30.95
	-85.88
	NEW HOPE                      
	NOAA
	no

	30.53
	-86.50
	NICEVILLE
	NOAA
	no

	25.95
	-80.22
	NORTH MIAMI BEACH #2          
	NOAA
	no

	25.85
	-81.03
	OASIS RS                      
	NOAA
	no

	29.08
	-82.08
	OCALA
	NOAA
	no

	27.20
	-80.83
	OKEECHOBEE
	NOAA
	no

	29.48
	-81.97
	ORANGE SPRINGS 2SSW           
	NOAA
	no

	28.43
	-81.33
	ORLANDO INTL AP               
	NOAA
	yes

	26.78
	-81.30
	ORTONA LOCK 2                 
	NOAA
	no

	26.83
	-80.15
	PALM BEACH GARDENS            
	NOAA
	no

	29.63
	-81.20
	PALM COAST 6NE                
	NOAA
	no

	30.00
	-84.48
	PANACEA 1 S                   
	NOAA
	no

	30.25
	-85.67
	PANAMA CITY 5 N               
	NOAA
	no

	27.62
	-82.35
	PARRISH                       
	NOAA
	no

	30.35
	-87.32
	PENSACOLA FOREST SHERMAN NAS  
	NOAA
	yes

	30.48
	-87.18
	PENSACOLA RGNL AP             
	NOAA
	yes

	25.93
	-80.43
	PENSUCCO II                   
	NOAA
	no

	25.58
	-80.43
	PERRINE 4W                    
	NOAA
	no

	30.10
	-83.57
	PERRY
	NOAA
	no

	26.12
	-80.27
	PLANTATION
	NOAA
	no

	28.02
	-82.15
	PLANT CITY                    
	NOAA
	no

	28.73
	-81.57
	PLYMOUTH 3N                   
	NOAA
	no

	29.07
	-80.92
	PONCE INLET                   
	NOAA
	no

	27.10
	-80.33
	PORT SALERNO 5W               
	NOAA
	no

	26.92
	-82.00
	PUNTA GORDA 4 ESE             
	NOAA
	no

	30.60
	-84.55
	QUINCY 3 SSW                  
	NOAA
	no

	26.85
	-80.30
	ROYAL PALM BEACH WEST         
	NOAA
	no

	25.38
	-80.60
	ROYAL PALM RS                 
	NOAA
	no

	29.88
	-81.30
	ST AUGUSTINE LH               
	NOAA
	no

	28.33
	-82.27
	SAINT LEO                     
	NOAA
	no

	27.77
	-82.63
	ST PETERSBURG AP              
	NOAA
	no

	28.80
	-81.27
	SANFORD
	NOAA
	no

	29.67
	-83.38
	SEA HAG MARINA                
	NOAA
	no

	26.47
	-80.63
	SOUTH BAY 15 S                
	NOAA
	no

	29.93
	-82.12
	STARKE
	NOAA
	no

	27.20
	-80.17
	STUART
	NOAA
	no

	30.43
	-84.33
	TALLAHASSEE
	NOAA
	yes

	30.40
	-84.35
	TALLAHASSEE AP                
	NOAA
	no

	30.40
	-84.35
	TALLAHASSEE RGNL AP           
	NOAA
	yes

	25.77
	-80.82
	TAMIAMI TRL 40 MI BEND        
	NOAA
	no

	27.97
	-82.53
	TAMPA INTL AP                 
	NOAA
	yes

	28.15
	-82.75
	TARPON SPRINGS SWG PLT        
	NOAA
	no

	25.00
	-80.52
	TAVERNIER
	NOAA
	no

	28.63
	-80.83
	TITUSVILLE
	NOAA
	no

	29.42
	-82.82
	USHER TWR                     
	NOAA
	no

	27.10
	-82.43
	VENICE
	NOAA
	no

	27.65
	-80.42
	VERO BEACH INTL AP            
	NOAA
	yes

	27.65
	-80.40
	VERO BEACH 4SE                
	NOAA
	no

	27.55
	-81.80
	WAUCHULA
	NOAA
	no

	28.52
	-82.58
	WEEKI WACHEE                  
	NOAA
	no

	26.10
	-80.40
	WESTON
	NOAA
	no

	26.68
	-80.10
	WEST PALM BEACH INTL AP       
	NOAA
	yes

	30.12
	-85.20
	WEWAHITCHKA
	NOAA
	no

	30.43
	-82.78
	WHITE SPRINGS 7N              
	NOAA
	no

	30.72
	-87.02
	WHITING FLD NAS               
	NOAA
	yes

	28.02
	-81.73
	WINTER HAVEN                  
	NOAA
	no
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Figure 1. Locations of weather stations used for estimation of daily minimum and maximum air temperature.

[image: met_with_rhwind]
Figure 2. Locations of weather stations used for estimation of daily minimum and maximum relative humidity and mean daily wind speed.
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1. Introduction

This report details the addition of the 2009 UAH satellite-derived solar insolation dataset to the 1995-2008 data previously produced.  The dataset addition spans the period January 1 through December 31, 2009.

The dataset and method have been described in previous documents, including Paech et al. (2009) and Jacobs et al. (2008).  This report focuses on any deviations from that method in generating the current dataset, and also presents the error statistics associated with the daily integrated (average) insolation product.  
 

2. Dataset Production

2.1 GOES Satellite Data

The current dataset uses 1 km pixel size visible data from a single satellite (GOES-12) except for a 6 day period (January 1-6, 2009) when the satellite had technical problems.  During this time, data from the GOES-13 satellite was used.  Post-processing analysis indicated that this data substitution did not significantly affect either the calibration derivation or the quality of the final product.


2.2 Pyranometer Data

For the current effort, 15 pyranometer stations were used for comparison, calibration and verification of the satellite-estimated product, similar to what was done for the previous years’ analysis.  The locations of these stations used in 2009 are shown in Figure 1 with station information presented in Table 1.  Data from 3 State of Florida Water Management Districts (WMDs) were used: South Florida (SF), Saint John’s River (SJR) and Southwest Florida (SWF).  Additionally, data from the University of Florida (UF) Institute of Food and Agricultural Sciences (IFAS) Florida Automated Weather Network (FAWN) were used for the Northwest Florida (NWF) and Suwannee River (SR) regions. 

[image: pyra_stns_2009_final2]
Figure 1. Locations of pyranometer stations used in the analysis are denoted by crosses. State boundaries and WMD region boundaries are thick and thin black lines, respectively. WMD acronyms are shown. Latitude is given on the left side and longitude at the top.


	Stn No.
	Network
	Station
	County
	Lat (°)
	Lon (°)
	Days
	Resolution

	1
	SF WMD
	SGGEWX
	Collier
	26.15
	-81.58
	351
	15 min

	2
	SF WMD
	S65CW
	Okeechobee
	27.40
	-81.11
	352
	15 min

	3
	SF WMD
	S78W
	Glades
	26.79
	-81.30
	340
	15 min

	4
	SF WMD
	S140W
	Broward
	26.17
	-80.83
	337
	15 min

	5
	SF WMD
	WRWX
	Polk
	28.05
	-81.40
	355
	15 min

	6
	SJR WMD
	Denver Road (18663838)
	Putnam
	29.38
	-81.55
	356
	30 min

	7
	SJR WMD
	Jarboe Park (18703871)
	Duval
	30.32
	-81.40
	355
	30 min

	8
	SJR WMD
	Lake Apopka (55003970)
	Alachua
	28.63
	-81.63
	352
	30 min

	9
	SJR WMD
	Lindsey Citrus (18723914)
	Indian River
	27.58
	-80.60
	355
	30 min

	10
	SJR WMD
	Orange Creek (18733939)
	Alachua
	29.46
	-82.07
	356
	30 min

	11
	SWF WMD
	Bowling Green (24540)
	Hardee
	27.64
	-81.84
	355
	60 min

	12
	SWF WMD
	Dover (19254)
	Hillsborough
	28.02
	-82.23
	350
	60 min

	13
	SWF WMD
	Inglis (22960)
	Levy
	29.03
	-82.62
	356
	60 min

	14
	FAWN
	Quincy (140)
	Gadsden
	30.54
	-84.60
	355
	15 min

	15
	FAWN
	Bronson (230)
	Levy
	29.40
	-82.59
	356
	15 min




Table 1. Pyranometer dataset information: WMD network, station ID, location (county, latitude and longitude), number of data days used in analysis, and temporal resolution (the latter also being the data averaging period).

2.3 Product Calibration

As previously documented, three cumulative calibration steps were applied to generate the 1995-2004 daily integrated insolation data: 

1) Multiplier coefficients derived from comparison with pyranometer data on clear
(non-cloudy) reference days
2) Corrections for a model bias related to cloudiness 
3) Monthly bias corrections determined from comparison with pyranometer data.

Details of these steps are found in Paech et al. (2009) and Jacobs et al. (2008).

For the 2005-2008 data, and for the current dataset update (2009), only calibration step (3) was applied – calibration steps (1) and (2) were not, for reasons detailed in the following sections.  


2.3.1 Clear-Day Comparison Calibration (Calibration Step 1)

For the 2009 data it was found that calibration step (1) was not beneficial.  On application of this calibration step the mean bias error (MBE) and root mean square error (RMSE) both increased – the former from 1.5 to 2.4 MJ m-2day-1, and the latter from 2.2 (13%) to 2.9 (17%) MJ m-2day-1 (RMSE as a percentage of the mean pyranometer-measured value given in parentheses).  Therefore this calibration step was not applied to generate the final dataset.  At this point we are uncertain as to why this calibration step has not been beneficial in recent dataset generation; this issue will be explored further over time, but may be related to the age of the GOES-12 instruments (see Section 5).


2.3.2 Cloudiness Bias Correction (Calibration Step 2)

It was found that a correction for model bias related to cloudiness was not necessary for the 2009 dataset.  Upon analysis, no significant relationship between model bias and degree of cloudiness was observed.  


3. Model Performance  

The 15 pyranometer stations used to generate coefficients for calibration were also used to assess the performance of the model and calibration effort.  Once this calibration was applied, the RMSE decreased from 2.2 (13%) to 1.5 (9%) MJ m-2day-1 and the correlation coefficient increased from 0.90 to 0.93.  These reflect similar data quality and performance as for previous datasets.  

Figure 2 shows scatter plots of data for all pyranometer and corresponding model data combined for 2009.  It captures the good performance of the un-calibrated model product, the increase in correlation and decrease in model bias after calibration, and the lack of a bias related to cloudiness, as previously discussed.
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Figure 2. Comparison of satellite-estimated and pyranometer-measured daily integrated insolation [MJ m-2day-1] at the 15 pyranometer station locations (combined) for the 2009 period.  Un-calibrated (left), calibrated (right).


5. Other

Previous datasets have had occasional negative values of calibrated daily insolation (on days with very low insolation values) introduced during the calibration steps.  Negative values in the 2009 dataset have been set to zero.  This will also be the case for future dataset releases. Of note, during 2010 (near 15 April) GOES-13 will replace GOES-12 as the East geostationary satellite.


5. Summary

The 1995-2008 satellite-estimated insolation dataset has now been updated to include 2009. Calibrated model performance of the data was found to be similar to that of previous years. Upon assessment, two of three calibration steps applied to the 1995-2004 dataset, but excluded from the 2005-2008 dataset generation, were also removed from the 2009 calibration as they were found to be unbeneficial and/or unnecessary. Processing of future datasets will continue to assess the performance/necessity of all three calibration steps, the assumption being that all or some will be necessary at a future time.
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