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Simulation of RDI and SPEI Indices in Stations
With Insufficient Historic Data
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Abstract

Calculation of stronger indices requires extensive
meteorological data that may not be recorded in some areas,
but in most areas rain gauges record rainfall data. In this
research, the RDI and SPEI indices simulated with acceptable
accuracy using the SPI index (only rainfall data is required for
its calculation). Simulation was performed using generalized
estimating equations (GEE) and then validation of these
simulation models was performed using different goodness of
fit measures (NSE, RMSE, MAE, R? and comparison with 1:1
line (using t-test)). The calculated values of different goodness
of fit measures indicated the acceptable validity of fitted GEE
models. Comparison between goodness of fit parameters and
validation coefficients indicated that, in general, the SPEI
model was better than RDI model. Models validation showed
that the difference between simulated and observed data was
not significant at 5% significance level. Results indicated the
better performance of simulation models in arid region of the
Fars province.
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Fig. 1- Climatic zoning of Fars province, using De
Martonne method
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Fig. 2- Relationship between indices in arid and semi-arid regions
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Table 1- Coefficients of GEE (Eq. 1)
(Y Wsleo) GEE dldlre il pd —Y Jguo

Coefficients of GEE model

Region Drought index bo b1 b bs b4
Arid RDI 0.157 1.285 -0.314 -0.056 0.023
SPEI -0.186 1.408 0.165 -0.255 0.048

Semi-arid RDI 0.179 1.197 -0.396 0.04 -
SPEI -0.189 1.37 0.141 -0.214  0.041
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Table 3- Validation coefficients of fitted GEE model in selected stations
2B ol 43 dawi 831> (il GEE Juw (Seww el cul s —Y Jgus

Goodness of fit parameters and validation coefficients

Station  Drought index B Std. Error  Compare with 1:1 line R? NSE RMSE MAE
Sepidan RDI 0.729 0.017 15.94" 0.953 0.900 0.285 0.141

SPEI 1.011 0.007 1.57 0.996 0.996 0.044 0.026
Jahrom RDI 0.999 0.022 0.05 0.963 0.921 0.121 0.064

SPEI 1.013 0.009 144 0.994 0.993 0.049 0.024

* Comparing these values with 1.96, difference with 1:1 line was significant
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