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Abstract

The use of temperature and precipitation data from the NASA
Earth Exchange Global Daily Downscaled Projections dataset
(NEX-GDDP) is increasingly expanding as one of the products
derived from the global climate models. Investigating the
quality of this product’s precipitation data in Iran can help the
researchers to consciously use them in hydrological and water
resources practices. In this study, first, the degree of
improvement of the monthly precipitation data of ACCESS1-
0 model from the NEX-GDDP product was investigated
against the corresponding GCM model as well as the
observational data measured at stations located in eight
homogeneous precipitation regions of Iran. Then the NEX-
GDDP data was bias-corrected using the Quantile Mapping
(QM) method through using the SSPLINE, QUANT, PTF,
RQUANT and DIST functions. Comparison of monthly
precipitation data of the selected models of the NEX-GDDP
product with its raw GCM data showed that R, PBIAS, NSE,
and KGE statistics have significantly improved respectively in
75%, 100%, 100%, and 88% of the studied stations. The
correlation between the bias-corrected data and the
observational data was also improved in 50% of the stations,
the NSE and KGE were improved respectively in 75% and
62.5% of the stations, and PBIAS was improved in all stations.
This study also showed that among the used bias correction
functions, the RQUANT had the best performance.
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Fig. 1- Homogeneous precipitation regions, locations of synoptic stations and NEX-GDDP grid points over
Iran (Modarres, 2006b)
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Table 2- Formulas of Performance indicators
&8 b s pad bl -Y Jgue

No Verification measure Formula Prefect/No Skill
M.(P,— 0;

1 Percent Bias PBIAS = Z“l(Mi‘O‘) x 100% o

i=1 Vi

1.0 - R’
2 Nash-Sutcliffe Efficiency NSE=1-— [:1112] 1

Z{\i1(oi - O)
_ - Ca N\ (P OV
3 Kling-Gupta Efficiency KGE=1- [(R—1)2+ (__ 1) + 5 1 1
Iq

Note: P and O denote the model and corresponding observation, M: amount of model and observational data, O and P: Mean observational and
model data, R: Pearson's Correlation Coefficient, Cq and rq: Standard deviation of model and observed data
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Fig. 2- Scatterplot of monthly precipitation data of GCM and NEX-GDDP models vs observational data
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Fig. 3- Efficiency of the monthly raw precipitation data of GCM and NEX-GDDP models vs observational
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Fig. 4- Efficiency of raw and bias corrected precipitation data of NEX-GDDP product
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Table 3- Ranking of bias correction efficiency of the five regression functions with QM method
S CadliS oy b (Foaw 5 ) iU g (o)) EHo! (1) goaad ) - Jgoa

City/Zone  Statistics GRS\gI_D S#AF RQ%l\g_l\lT QSZAI\_IT E? I'\SAT SSSI'YII;\IE
NSE 3 1 1 1 2 1
PBIAS 5 3 1 2 4 1
Yazd-G1 KGE 2 1 1 1 1 1
total 10 5 3 4 7 3
Ranking 5 3 1 2 4 1
NSE 1 4 3 3 2 3
PBIAS 5 6 1 3 4 2
Mashhad-G2 KGE 1 2 2 2 2 2
total 7 12 6 8 8 7
Ranking 2 4 1 3 3 2
NSE 6 1 3 2 4 5
PBIAS 6 1 3 2 5 4
Tabriz-G3 KGE 6 2 4 3 1 5
total 18 4 10 7 10 14
Ranking 5 1 3 2 3 4
NSE 1 2 2 3 5 4
PBIAS 4 6 1 2 5 3
Shiraz-G4 KGE 2 1 3 3 5
total 7 9 6 8 15 11
Ranking 2 4 1 3 6 5
NSE 1 4 2 4 3 5
) PBIAS 6 4 1 2 3 5
Sa”g’;daj' KGE 1 2 5 4 3 4
total 8 10 8 10 9 14
Ranking 1 3 1 3 2 4
NSE 1 3 5 4 2 6
PBIAS 6 3 1 2 4 5
Gorgan-G6 KGE 4 2 2 2 1 3
total 11 8 8 8 7 14
Ranking 3 2 2 2 1 4
NSE 1 3 2 2 5 4
PBIAS 5 1 2 3 4
llam-G7 KGE 1 2 2 3 2
total 11 9 5 6 11 10
Ranking 5 3 1 2 5 4
NSE 4 2 1 6 3
PBIAS 5 3 4 1 2
Rasht-G8 KGE 1 1 1 3 2
total 15 10 6 6 10 7
Ranking 4 3 1 1 3 2
Overall Ranking 4 1 2 6 3
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Fig. 5- Scatterplot of raw and bias corrected monthly rainfall data of the NEX-GDDP dataset
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