¢ D B4 KRB KE

China Rural Water and Hydropower www.irrigate.com.cn 47
M EHE 1 1007-2284(2023)06-0047-10
fv&_—l:.-‘g—ﬂaa A — ﬁgg., \'vu;u-ﬁ
SSRFEENNEERBIEFEKTANAET]

4
S

\—4/ vzl -‘**
FENIRRBRER]

k

(1. RAEFF—ZGUK I LA FRTATA GRS LT, 500 243 5624005
2. KGR TR 5 18 i 4 [ B S 8 (U)W 5 430072)

O B ABARFMASARTREERNNETEZT LA TLE L 2L %3] S H F 693 rm, TN EE Fo R 56 2 A3
BRK, AWRRET ARG A BKFTNE P E R 369 R I Alh £ E 7 kxRN 4 A 6350, AP B X AR X
3, S B 1981-2014 5F 4 BF 50 B B, 3 T LA A 4E B X (CFSv2, SEASS, CanSips, GEMNEMO, CCSM4, GFDL, Can-
CM3, CanCM4, GEOSS2S) /£ 7R B TR ILHA T &F A BesR g Tl 46 71, R R E A 7 ik oM T AARABE X 69 TR 48 A RLTRL
B0 TACHLAE , IF KR &MAR £ A% E 77 % (Linear Scaling, LS) F= 245 24 B 4 4% JE. 75 % (Quantile Mapping , QM) % 7K 2
J6 R ER WA T AP AR £ AR R T5 R AR IR iR (20082014 ) 0k xR . SR AN ORE AEREXZ N xﬂ%ﬁiéﬁnyﬁld
A A FRK, s TR KA TR AR ) B TR A TR R 3K S, 2 SEASS BEX AL R B 2 46 F Ao R B TR T 89 424
F AL AR, BT 4k ) TR 69 32 K E AL T D1k £ AR E TP A AARAR K 69 BeK TR 39 A 9 Reh s ik AR, B
Fb AR 2 A IE 7 iR W AORABIE 12 238 LS 7 AR RS R 09 B 3 2B xF AR 2T R £ 0 T 50%, B4k Bes AR T QM I ik, B4
S 2R EJG SEASS R M) 42 6 R IR KR, MR ERB T T SEASS B X 2T B Kk A BRI 64 45 S Foffy £ 4 B
T ikt SRR X TN AL 69 - IAEIR T A A T AR AR K6 kTR B R R AR A

KR A REME AT ; SAEAE X ;18 £ A B 77 % T 4k

FESES:TVI2S X RRFRIZAG : A DOI: 10.12396/znsd.221600

WL REBRE B A% SSEEXNSEARABUENENRBERELN] FERAKFKE,2023(6) :47-56+65. DO1:10.12396/
znsd.221600.

LIN G H, ZHU B Y, CHEN ], et al. Evaluation of monthly precipitation prediction based on climate model and bias correction in China[J].
China Rural Water and Hydropower,2023(6) : 47-56+65. DOI :10.12396/znsd.221600.

Evaluation of Monthly Precipitation Prediction Based on

Climate Model and Bias Correction in China
LIN Guang-hong', ZHU Bi-ying’, CHEN Jie’, QIU Yuan-lin’, LIU Jian-hua', CHEN Hua’

(1. Hydroelectric Power Plant of Tianshenggiao—I Hydropower Development Limited Liability Company , Xingyi 562400, Guizhou Province , China;
2. State Key Laboratory of Water Resources Engineering and Management(Wuhan University) , Wuhan 430072, Hubei Province, China)
Abstract : Monthly precipitation prediction is crucial for water resources allocation, planning and management. However, the prediction is in-
fluenced by various factors, thus it is extreamly difficult and uncertain. To investigate the performance of monthly precipitation predictions

based on climate models in China and the influence of bias correction methods, this paper selects China’s mainland as the research area,
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adopts 1981 to 2014 as the research period, and evaluates the predictive capability of nine climate models (CFSv2, SEASS5, CanSips,
GEMNEMO, CCSM4, GFDL, CanCM3, CanCM4, GEOSS2S) for monthly precipitation prediction in different forecasting periods. Cluster-
ing analysis is adopted to analyze the patterns of prediction ability of climate models with forecasting period. The linear scaling (LS) and
quantile mapping (QM) bias correction methods are used for the post—processing of the predicted precipitation, and the effects of the two
methods are compared in validation (2008 to 2014 ). The results show that the accuracy of precipitation prediction varies among climate mod-
els, and the capability to summer precipitation prediction depends on the forecasting periods and forecast regions. The SEASS climate model
performs optimal in different regions and forecasting periods, and its forecasting capability stabilized with the extension of forecasting period.
In terms of bias correction, the bias correction methods can significantly improve the prediction ability of precipitation for all of the climate
models and the two methods exhibited similar performs, however, the mean absolute relative error of LS method is less than 50%, which in-
dicates that the LS method is generally slightly outperforms QM method. In addition, the SEASS climate model still performs best after bias
corrections. This paper reveals the superiority of the SEAS5 climate model for monthly precipitation prediction in China’s mainland and the

enhancement of the prediction capability of climate models by the bias correction methods. This study provides a reference for the application

of precipitation predictions based on climate models.

Key words: monthly precipitation prediction; climate model; bias correction method ; forecasting capability
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Tab.1 Information of the nine global climate models
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Fig.1 The national average of the grid—scale R, MARE, and MSSS of nine climate model for predicted precipitation

in 0~11 month forecasting periods
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Fig.2 The MAPE spatial distribution of predicted precipitation in one month forecasting period of nine climate models
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Fig.3 The ensemble averaged MAPE of nine model predicted precipitations in different months in O~11 month forecasting periods
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Fig.4 The r between SEAS5 predicted and observed summer precipitation in different forecasting periods
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Fig.5 The silhouette scores of different number of

clusters for nine climate models
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Fig.6 The grid—scale r of SEAS5 predicted and observed precipitation of cluster a and b (two clusters) in different forecasting periods
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Fig.7 The spatial distribution of the clusters calculated by r of nine climate models. The blue shade indicates the cluster a,

and the red shade indicates the cluster b
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Fig.8 The R, MAPE and MSSS before and after the two bias corrections in validation period of nine climate model for predicted precipitation
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Fig.9 The MAPE spatial distribution after the LS bias correction in validation period of nine climate model for

predicted precipitation in 1 month forecasting period
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predicted precipitation in 1 month forecasting period
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