$24% W R H B OB W R Vol. 24, No. 1
2019 1 A Climatic and Environmental Research Jan. 2019

FIBEEE, MR, EA, 4 2019, FETHLERE I AL R SRS TURIGITIEE (0], AR SIREEIST, 24 (1): 116-124. Men Xiaolei, Jiao
Ruili, Wang Ding, et al. 2019. A temperature correction method for multi-model ensemble forecast in North China based on machine learning [J]. Climatic and

Environmental Research (in Chinese), 24 (1): 116—124, doi:10.3878/j.issn.1006-9585.2018.18049.

ETHNHRFINELREZRAES TR
WTIEFE

y 1 > 1 2 = ) 2 > 2 ot 3 = 4
Mg fmA TR RELS XNER- Eia’ FRE
v 3,5 3 > 3
ek W Tk

L Ab 5 BRSO (5 B500 A5 TRE2ABE, dbst 100101

2 b sefs BRSO 2 B F AR, bt 100192

3 PR RFEE B SRS T AR T X S A — PR B S0 06 %, kst 100029

4 LR REHeE bR, bRt 100871

5 R EREBER:, dbat 100049

i E BATRMITIE R YU SRR TR R — AN EEDP IR, R THLA 2% S 5 A B YT A SR TT 4hi o i
Sfe ACKRRET ITWREH (Ridge). BEFLARIK (Random Forest, RF) FIVEE~4>] (Deep Learning, DL) [f] 3
Fhjg AR, TR ES LR (CMA) K BABI B BRI RS IR 0 (ECMWE) f) ECMF £, H
LT (IMA) [ RITD #:30F1 NCEP ] KWBC #i30X 4 MU RS TR 2014 4E 2 HFE 2016 429 A I
Z5H) AT HI 2 m AR TR AN S0 ORI B S S 4, HETTN 2016 4 10 A3 2017 429 A (TR Aedbih X
(38°N~43°N, 113°E~119°E) [{& H#T 2 m “RPHRET T 28RS TR T SRAI TR ZEX TR s R
HEATVPAL, 1% 3 P i A SRS TS P PO R AR 4 N BB OR T o DA 3 5 1Y) 22 BB 48 (Ensemble Mean, EMN)
TR AT LE R B 1) BTG, 4 ANEUE TR & Rl 5 AR (W iR e ) B R THES
AXIE M, Ridge. RF Fl DL FFRSCRAEAT AT PR IS EARI B0 T EMN FIEAS RS FEA2 T
JURMEDATIAR DL P THRSCR B L, Hha AT Ridge ITHRECRIGIF. 2) At X AR R H8 r HURZER D, H
R ER R ZE R, WA, DL I IETHRBORT, 3 Pl IR %7 1.24~1.26 °C 2 Ji],
T EMN [FRRZEIE 1.69 °Co 3) H A&7 I TSR AREUT, A2 iR AR ZE: {HJ2 Ridge. RF FI DL [Tk
BRI BT EMN, 31X 3 PR TR 1) P43 T RIRZEAE 2.15~2.18 °C 2 [H], 1] EMN FSF3438 J fRIR 2205 2.45 °C,
KA M 2m R ZBELSTEY WM BEPURA SRR
XEHS 1006-9585 (2019) 01-0116-09 RESES P4573 XEkFRIZES A
doi:10.3878/j.issn.1006-9585.2018.18049

A Temperature Correction Method for Multi-model Ensemble
Forecast in North China Based on Machine Learning

MEN Xiaoleil, JIAO Ruilil, WANG Dingz, ZHAO Chenguangz, LIU Yakunz, XIA Jiangj iangS,
LI Haochen4, YAN Zhongwei3’ 5, SUN J ianhua3, and WANG Lizhi®

Wi HE 2018-04-02; MLEFHAMHER 2018-07-04

TEFEIN  1Ibeds, Y, 1993 4R, fibiisid:, FTEMNFLA S I RNREES: I 7 10 AFFT. E-mail: 1160727887@qq.com

BEE  EITIT, E-mail: xiajj@tea.ac.cn

HENBIE PR B S S RH LI (A Z5-XDA19030403. XDA19040202), bt BRH K% 2017 4R “9u%ilk1”

Funded by Strategic Priority Research Program of Chinese Academy of Sciences (Grants Class A-XDA19030403 and XDA19040202), Beijing Information

Science and Technology University “Practical Training Program” in 2017



14
No. 1

FIBEESE: FeTHLasa2 ) AR G 2 B S TR T IE TV
MEN Xiaolei et al. A Temperature Correction Method for Multi-model Ensemble Forecast in North China Based...

117

1 School of Information and Communication Engineering, Beijing Information Science and Technology University, Beijing 100101

2 School of Information Management, Beijing Information Science and Technology University, Beijing 100192

3 Key Laboratory of Regional Climate—Environment for Temperate East Asia, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029
4 School of Mathematical Sciences, Peking University, Beijing 100871

5 University of Chinese Academy of Sciences, Beijing 100049

Abstract Post-forecast data processing is critical for obtaining reliable local weather forecast. In this study, the authors
developed three post-processing models based on ridge regression (Ridge), random forest (RF), and deep learning (DL)
methods. The post-processing models were trained by observational and forecast data of daily 2-m above surface air
temperature in North China (38°N—43°N, 113°E—119°E) from four numerical weather forecast (NWF) models (BABJ
model from China Meteorological Administration, ECMF model from ECMWF, RJTD model from Japan Meteorological
Agency, and KWBC model from NCEP, respectively), for the training period from February 2014 to September 2016, and
then applied to the forecast period from October 2016 to September 2017. The forecast results of the post-processing
models together with those of commonly-used multi-model ensemble mean (EMN) and individual NWF models were
evaluated according to the root-mean-square error (RMSE). The main results are as follows: 1) For the region as a whole,
with the increase in the forecast lead time, all the NWF models, EMN and the post-processing models exhibit increasing
RMSEs, but the RMSEs of the three post-processing models are all significantly smaller than those of EMN and
individual NWF models; especially, DL is slightly better for the short-term (the first few days) forecast and RF is slightly
better for the longer-term prediction. 2) The RMSEs are relatively smaller in the southeastern part of North China,
approximately in the range of (38°N—41°N, 115.5°E—119°E) than else where; on average, DL is slightly better, and the
RMSE:s of the three machine learning models are between 1.24 °C and 1.26 °C, while the EMN error is 1.69 °C. 3) There
are seasonal differences: The results of all the models are relatively good for the summer, but poor in general for the
winter. All the three post-processing models perform better than EMN and individual NWF models, with a smallest
average RMSE of 2.15 °C for Ridge compared with 2.45 °C for EMN.

Keywords 2-m above surface air temperature, Multi-model ensemble mean forecast, Ridge regression, Random forest,

Deep learning
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Fig. 1 Multi-model ensemble temperature prediction model constructed by deep neural network
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Fig.2 Root-mean-square errors (RMSEs) in four models and four post-processing models as a function of forecast lead time
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Fig. 3 RMSEs spatial distributions in four post-predictive processing models
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PIPEALHLIX S S8t s, OB LR 2%, R 2 —
A LAY AT R R, = R e 7K e P 22 i) A
K, BRORZER, S0 0 R 1 H 41385
WA ZE AR, T HE A SRR RN, &
X0 53 % b T 1) FHUINAE R 1 Jis DX F00I0 45 SR 2 22
UG, AHRNH, HLES A IR X T IE AR
B PR S A S, MBI, R AR
teiggese, BT LI b HB X (T 1B R G 2,

(3) ML 2 7 B PR RO 7 2 R IR
U, TAEAZERINE 2. FERFANEAZE, mT
BRI TR R ZZ A/ LR, JEIL 2 BABT 18
TR ZE S R (5D, nRERZ 3 BABI #aL[1)
RO, BLARS 2 JTIRAT IE 45 AL A 2= RTINS 25

TEARSCIXFENERAE b, ARNLas 2% X 72
(Hetur Ridge #1 RE) #1 DL [RRCRMHZEAN K, BE5E
IO AL G 7 ) TR R S e BRR
EUE, MR REAR LSRN, R Tk
I A BRI, FATTH 5 3L TR Rl
ST, A S BUE R IR 2 S & 5 Ab B 732
320K 144~264 h LR, SR zES BT
2 °C, RAgand Kz R S TiEA A3
UL BeAh, XA IC X I 2 m SR
I IE R ATV TS, nTEACh 2022 44
SR BT RS SR TR AR 24K, T 2022 4F
& SRV VRS L VAR
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