doi:10.11676/qxxb2017.028 SRER

SR BCRBEFE AL R B0 7 [ R BT IR 5aE A A VR4
gt IR FEF OERE EEX

YANG Hao JIANG Zhihong LI Zhaoxin WANG Xiaofang, CUI Chunguang
1 PESRRRNEWIRN, BN PES s E A=, ®, 430205
2. BRE R TR GOR FE W PUE 5 PG P R QUF O M AR K HHOE A E LI E, Ba, 210044
3 EEBMIR LB AR R E, B, EE
1. Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of HeavysRainyWuhan,
430205, China
2. Collaborative Innovation Center on Forecast and Evaluation of Meteorological DisastersjKey:Laboratory of
Meteorological Disaster of Ministry of Education, Nanjing University of Informatioh Science and Technology,
Nanjing, 210044, China
3. Laboratoire de Mé&éorologie Dynamique, CNRS, Universit€Pierre et Marie Curie, Paris; France

2016-09-29 A&, 2017-01-09 £i [l

Wik, VLELL, 2565, EBET, @6 2017, A0 B0 R AE 5 ) R R 1E )
WPV — b 5O, ARk, 75 G BD

Yanghao, Jiang Zhihong, Li Zhaoxin, WangXiaefang, Cui Chunguang. 2017. Applicability of
a quantile-quantile (Q-Q) bias-correction method used after climate dynamical downscaling——a
case study at Beijing. Acta Meteorologica Sinica, 75(in press) (in Chinese)

Abstract: A statistical bias correction based on quantile-quantile (Q-Q) adjustment is applied to
daily temperature and pregipitation at Beijing simulated by the variable resolution model LMDZ4.
After bias correctionysthe<annual cycle, average and frequency of temperature are all closer to
observation, the deviation .of annual mean temperature decreases from -1.2 C to -0.4 “C. The
bias correction can remove most of the spurious drizzle generated by the LMDZ4 model. Biases of
rainy days/decrease to 3.7% from 61.5%. The Q-Q adjustment shows good performance of
correction on precipitation intensity and frequency, the deviation of annual mean precipitation
decreases to 0.07mm/d from 0.28mm/d. After correction, precipitation peaks in July, consistent
with observation, and the false extreme precipitation in winter is removed. The Q-Q adjustment is
separately operated for different seasons for both temperature and precipitation. The corrective
effect for daily temperature is superior in winter and summer, compared to spring and autumn And

significant improvements are obtained for extreme high and low temperatures. This statistical
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bias-correction method not only effectively eliminates drift on simulated climatological mean, but
also increases the capability of reproducing extreme climate values. It is a relatively satisfactory
correction scheme. Meanwhile, there are still some uncertainties in Q-Q adjustment, the corrective
effect is influenced by observational data and model performance.

Keywords: Quantile-quantile (Q-Q) adjustment, Bias correction, Dynamical downscaling,

Temperature, Precipitation
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Fig. 1 The schematic diagram of quantile-quantile (Q-Q) bias-correction method
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Table 1¢The‘absolute deviation and mean square error of simulated and corrected temperature and precipitation to

the observation during 1986- 2005 in Beijing station. (Corr-A and Corr-S indicate the correction of yearly and each

season, respectively, bold for the smallest bias)

0] i 22 By7 %
LMDZ Corr-A Corr-S LMDZ Corr-A Corr-S

. S (C) 31 -15 1.1 15 07 1.3
B

F 7K (mm/d) 0.07 0.03 0.04 267 192 1.87

. S (C) 1.8 -0.1 -0.2 02 -04 -0.3
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® RUIR(C) 06 0.6 -0.5 15 05 -0.2
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Fig. 2 The probability distribution curves of observed, simulated and corrected,temperature for during 1986-2005

in Beijing station.
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Fig. 3 The seasonal cycle of daily temperature from observation (black line), simulation (blue line) and correction
(red line) during verification period
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Fig. 4 The comparison between observed, simulated and corrected temperature for (a) yearly, (b) summer and (c)

winter
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Table 2 The deviation percentage beforeand aftér bias corrected of the rainy days during control and verification

period (unit: %)
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Fig. 6 Same as in Fig. 3, but for precipitation
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Fig. 7 Same as inFig.4, but for precipitation
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Fig. 8 The probability distribution of different precipitation intensity of observed, simulated and corrected

precipitation for (a) yearly, (b) winter and (c) summer
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Fig. 9'Same as in Fig. 5, but for precipitation
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