
RadEstRadEst 3: Software to 3: Software to EstimateEstimate
Daily Global Solar Daily Global Solar RadiationRadiation

Marcello Donatelli and Gianni Bellocchi 

The RadEst program allows evaluating and 
estimating daily global solar radiation at a given 
latitude. Four models estimate atmospheric 
transmissivity of global solar radiation based on 
the difference between maximum and minimum
air temperature. The estimated value of radiation 
is calculated as the product of the estimated 
transmissivity and the value of potential radiation 
outside the earth atmosphere. 
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Rad = Daily global solar radiation (MJ m-2 day-1)
tt = Atmosphere transmittance (0-0.8)
PRad  = Rad outside atmosphere (MJ m-2 day-1)
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RadEst 3.00 is available for downloading at:

EuropeEurope
www.www.ineainea..itit//isciisci//mdonmdon/software//software/radestradest/re300_beta/re300_beta./re300_beta/re300_beta.htmhtm

USAUSA
ftp://c100.ftp://c100.bsvsebsvse..wsuwsu..eduedu/pub//pub/mdonmdon//RadEstRadEst/RadEst300_/RadEst300_instinst.zip.zip

ττ = = clear sky transmissivityclear sky transmissivity
ii = day of the = day of the yearyear
∆∆TT = = TxTxii--((TnTnii++TnTnii+1+1)/2)/2
∆∆TTww = = meanmean ∆∆T T weekly weekly (mobile (mobile meanmean))
∆∆TTmm = = meanmean ∆∆T T monthlymonthly
∆∆TTavg       avg       = = eithereither ∆∆TTww or or ∆∆TTm m 

f(f(∆∆TTavgavg) = 0.017 ) = 0.017 expexp[ [ expexp((--0.053 0.053 TTavgavg)])]
TTavgavg = (= (TxTxii++TnTnii)/2)/2
ff11((TnTn)    = )    = expexp((TnTnii//TncTnc))
ff22((TnTn)    = )    = either either ff11((TnTn) or 1) or 1

b, c1, c2, b, c1, c2, Tnc Tnc are are empirical parametersempirical parameters

Validation of parameter estimates can be 
done against at most five years of data.   
The relevant statistic is computed.

Extensive report capabilities allow storing 
and exporting both estimates and the 
location dataset using various formats
(XLS, HTML, CSV, etc.).

Parameters can be estimated via an 
optimization procedure for either the 
current year or at most five years of data.   

The performance of each model can be analyzed both as daily data and as ten day 
means.   Model residuals are plotted vs. day of the year, minimum air temperature, and 
∆T.  When an estimate is made, to evaluate model performance the following statistical 
indices are computed:
• number of pairs used for the computation
• slope of the regression estimated vs. measured
• intercept  of the regression estimated vs. measured
• RMSE, root mean squared error 
• RMSEs, systematic component
• CV, coefficient of variability
• ME, modelling efficiency  
• CRM, coefficient of residual mass
• PIdoy, pattern index of residuals vs. day of the year 
• PITn, pattern index of residuals vs. minimum temperature 
The statistical indices are computed both for daily and ten day periods 


