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Abstract There are biases in climate model simulations compared to the observations, which makes it hard to directly
use model simulations to drive the impact models. In the present study, the authors try to correct biases in daily
precipitation simulated by a regional climate model (RegCM4.4) based on probability distribution (Quantile-Mapping)
over China. Transfer functions are established from the reference period 1991-2000, and then applied to the period
2001-2010 to validate the performance of the method. Six different methods using parametric or nonparametric
transformations are employed and compared to observations. Results show that all the six methods can effectively reduce
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the biases of the precipitation simulated, the RQUANT (Non-parametric quantile mapping using robust empirical

quantiles) is found to perform better than other methods. Further analysis shows that RQUANT can significantly improve

the simulation of the mean precipitation and the interannual variability and extreme events.

Keywords Regional climate model, Daily precipitation, Bias correction, Transfer function
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Fig. 1

Transfer functions and simulated/bias corrected precipitation at grid point (39.75°N, 116.25°E) in JJA: (a) The observations and transfer functions of

six methods; (b) the bias corrected precipitation by RQUANT (red) and SSPLIN (purple) methods. In Fig. a, the x-axis represents simulations, and y-axis

represents observations for the black circles and bias corrected simulations for the curves. In Fig. b, the X- and y-axis represent simulation and observation,

respectively
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simulation for 90%-100% (9.4 and 16.0, respectively) are not shown due to the values exceeding y-axis range
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Fig. 3 Mean precipitation over China during the validation period: (a) Observations in DJF; (b) observations in JJA; (c) simulation in DJF; (d) simulation in

JJA; (e) simulation after bias correction in DJF; (f) simulation after bias correction in JJA
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Fig. 4 Relative biases of mean precipitation over China during the validation period: (a) Simulation in DJF; (b) simulation in JJA; (c) bias correction in DJF;

(d) bias correction in JJA
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Table 2 Spatial correlation coefficients of simulated mean
precipitation, CV (coefficient variation) in DJF and JJA,
CDD (consecutive dry days), SDII (simple daily intensity
index) indexes before and after bias correction with
observations
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Fig. 5 Asin Fig. 3, but for coefficient variations
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Fig. 6 The maximum number of consecutive dry days (CDD, units: d) and simple daily intensity index (SDII, units: mm d') over China during the validation

period: (a) CDD from observations, (b) SDII from observations, (c) CDD from simulation, (d) SDII from simulation, (¢) CDD after the bias correction, (f) SDII

after the bias correction
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