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Fig. 1 The downscaling methods and application system based on dynamical model outputs
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Table 1 The score skills of seven selected key region schemes for stations based on assumption of MOS and PP methods
BRBAM BFRFEITR p N L PN PL NL PNL 1y
RD 75.9 75.2 77.7 72.2 71.0 72.7 70. 6 73.6
MOS RD-+MD 75.9 76.9 77.7 72.6 72.9 72.1 69. 4 73.9
MD 75.0 76.5 77.7 72.9 72.9 71.4 70.1 73.8
-4 75.6 76.2 77.7 72.6 72.3 72.1 70.0 73.8
RD 76.6 69. 2 77.6 73.6 72.8 64.1 69. 8 72.0
RD-+MD 72.7 74.5 77.6 73.3 73.5 71.4 70. 2 73.4
PP MD 73.3 73.2 77.6 73.4 72.8 68.2 69.1 72.5
-4 74.2 72.3 77.6 73.4 73.0 67.9 69.7 72.6

MLl DU L AR 7 RO TR B SC E IXA
DL AT T 3 s B 3T PR 3L (L) 1) O B X A 2
PR A A N G R — O 78 L AE T
Fift A [a] A 445 T o A £ 2 HEAE 1 AL FLUORE
FHAEAR SC SRR G B 7E 14 ¢ B X Al S B L
TR A AR — e 3k 75 gy Ae A s MO L AR HAD A5 A
AR TR A5 B0 T - MOS fige B 10 7 12 00 808 — e g
T PP k.

3.2 AEMERNEFAROBMNE RS

RGP ARPE T 6 I AN [R] S B X1 ) A2 T
HFH %, % 2 4 A MOS fit PP ik R % 4 14
T RIS RS [RI RS g R 7 XS 2005—2008
A6 H K R I TI 45 R (R R A B R O R
FE S0 35t D T A A A AR G
A EA k.

222 7] 0. @ F§ EOF @ ®e i 1 J5 28 i 7l

®2 MOSH PP RRERIGFZFMGTETRITH 5 Fhi & N E F A9 FU %0 R %t bt

Table 2 The score skills of five selected predictor schemes for stations based on assumption of MOS and PP methods
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Table 3 The score skills of selected predictor schemes for stations based on assumption of MOS methods
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Table 4 The score skills of selected predictor schemes for stations based on assumption of PP methods
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Table 5 The score skills of physical-statistical prediction method and downscaling methods

i EHERZHX 1 A X I Lamb-Jenkinson EOF R & Gt HiR

PS PS %= PS PS & PS PS & PS PS % PS PS % PS PS % PS
2005 66. 3 —4.8 63.9 —7.2 84. 6 13.5 66. 2 —4.9 83.8 12.7 73.0 1.9 71.1
2006 66.5 6.3 70. 8 10. 6 67.4 7.2 69.9 9.7 73.1 12.9 72.9 12.7 60. 2
2007 69. 3 8.9 78.2 17. 8 79.8 19.4 76.8 16. 4 81.8 21.4 78.4 18.0 60. 4
2008 71.1 7.7 72.5 9.1 82.9 19.5 75.4 12.0 77.8 14. 4 83.0 19.6 63.4
Sy 4.5 7.6 14.9 8.3 15.4 13.1
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Downscaling Methods and Application System Based on Monthly-scale
Dynamical Model Outputs and Forecast Skill Analysis
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Abstract

In order to solve the practical problems in short-range climate prediction, an operational system has
been developed for monthly-scale climate prediction based on Dynamical Extended Range Forecast (DERF)
model output, statistical prediction methods and downscaling techniques. The system has the following
features. It provides two subjunctive methods including Perfect Prediction (PP) and Model Output Statis-
tics (MOS) methods. The former supposes that the prediction of model is perfect enough and needn’t to
be modified. The downscaling model can be built on the historical observed data. The latter supposes that
the prediction of model has certain bias and the downscaling model is developed using the hindcast data of
model output. Predictants can be determined in two ways. One is called the single station method and pre-
dictants are determined at each station within the studied area based on the reasonable physical mechanism.
The other is called the regional average method and predictants are determined based on the relationship of
regional average features and predictants. Three types of high correlation centers, i. e. , positive correla-
tion centers, negative correlation centers and local correlation centers are used to determine key circulation
regions which could be taken as predictants. Six downscaling methods are used to obtain predictants from
key circulation regions, and seven combinations of correlation coefficients within key circulation regions are
used to find optimal prediction result. The stepwise regression, optimal sub-tree regression, analogous re-
gression and minimum distance resemblance are used to develop statistic prediction models. Predicted re-
sults can be assessed after the data is updated. The output of the prediction methods provided by the sys-
tem is compared with observed precipitation data at 88 stations of Guangxi in June, 2005—2008. The re-
sults of the independent samples show that the skill of the MOS method is much better than the PP method
in the downscaling techniques. The best forecast method is based on the predictors which are selected from
the key circulation region near the station. The Empirical Orthogonal Functions (EOF) and combined dy-
namical-statistical prediction method are more accurate and stable than the other downscaling methods. In
determining key areas which affected predictants, the regions where model output and predictants, reanal-
ysis data and predictants are well correlated are selected. The prediction skill of the downscaling tech-

niques is generally above 70% , which is higher than that of the conventional physical-statistical prediction.
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