Climate Change Research Letters S {ZZ LT PR, 2023, 12(3), 485-492 Hans Y
Published Online May 2023 in Hans. https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2023.123050

ETHETR~ SO E RSBUTREA
f5t

Fem=l, HREAL, AWR, KEHAL © &

"ERAILT RS, o Wi
RS B LR R KRN, L A

Weks . 20234F4 120 FHBEM: 20234F5 150 &AAHI: 20234F5H22H

H E

A7 H # R ERA-Interim B 7 80k, T213 M BTl GA2152/ MWy SR E s 7
JR o [ Hh X SRS TS5 . B 55 R A ERA-Interim 3038 IR BB MIT HER & “EME” . RAFRKR
SUER R RS EEN T2 13K T RBEST TBE, HMEEMAEIERNT213RBAEHT T 4545
. fERRERE B, REIMBENERTE, WMEERKNETISHETHELE, XA NETER
EH. HRER: —. H—MFRRSETEBIES SBERRZE, MEWLEREROEES O, W
HFRT DR BB E 2 B R IREE X TR 1E . 2% SBERBIE, 70345 R AN R 2 KT
BRESHIN1.65°CRI-0.06°C. 3=, KRB TFHEH R E L, W CALImEEE MR ERR,
BEREANTERE, BIAEHATETRERAKMHMKX . 7RO EREREN RS, ERIBRE
Bl)E, H9H82.62°C. 0.02°C. SRERE, RABBR RS HREREFERTHERESEAEH
LB EE —E KT,

XKiEid
BALTIR, SRR, WEITE, BRTHE

Technology Research of Fine Surface
Temperature Forecasting Based on the
Numerical Prediction Products

Liyun Hel, Guohua Chenz, Liyun Mu?, Chongli Zhang?!, Chao Yuan!

lLijiang Meteorological Bureau in Yunan, Lijiang Yunan
’School of Atmospheric Sciences, Nanjing University of Information Science and Technology, Nanjing Jiangsu

Received: Apr. 12", 2023; accepted: May 15", 2023; published: May 22™, 2023

XEFH: MWz, BREYE, KIER, sEF, o8, 2T TR 56 SRR A TR AR 7L [0]. S A%
5L HR, 2023, 12(3): 485-492. DOI: 10.12677/ccrl.2023.123050


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2023.123050
https://doi.org/10.12677/ccrl.2023.123050
https://www.hanspub.org/

Abstract

Based on the summer surface temperature observations data of ERA-Interim reanalysis data,
T213 ensemble forecasting information and 2152 ground stations in 2011, the research makes a
series of refined forecasting experiments. First, defining the interpolation result of ERA-Interim
reanalysis data as “true value” of grids, an revision of T213 numerical forecast products, deviation
is made upon the decreasing average technology of Kalman filter, followed by comparation of the
deviation between revised T213 ensemble prediction and unrevised products. The second is to
make downscaling gridded forecasts referring to the decreasing average downscaling technology,
and mark the differences between interpolation products and new prediction. The results show
that: firstly, the deviation revision of the adaptive decreasing average method on gridded data is
effective. It not only eliminates high value center of the forecast error, but also reduces the model
deviation of the area in which the forecast deviation is relatively small before correction. The ab-
solute error and relative error are 1.65°C, —0.06°C after deviation revision, respectively. Second,
the decreasing average statistical downscaling techniques can effectively make downscaling fore-
casts, significantly reducing the interpolation error, and also well correct the western regions
which have bigger error. The downscaling forecast results indicate that the absolute error and
relative error respectively are 2.62°C, 0.02°C, with the average absolute error 0.29°C lowering than
the interpolation results. Therefore, it is feasible to predict refined China ground temperature
with decreasing average technology.
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Figure 1. Downscaling forecast results (BC_DF) and interpolation result (BC_IDS) spatial distribution of absolute error at different
ages (Unit: °C) ((a) BC_IDS Absolute error of 24 hour forecast; (b) BC_IDS Absolute error of 168 hour forecast; (c) BC_DF Abso-
lute error of 24 hour forecast; (d) BC_DF Absolute error of 168 hour forecast)
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Figure 2. Downscaling forecast results (BC_DF) and interpolation result (BC_IDS) Spatial distribution of systematic deviations at
different ages (Unit: °C) ((a) BC_IDS Systematic deviation of 24 hour forecast; (b) BC_IDS Systematic deviation of 168 hour fore-
cast; (c) BC_DF Systematic deviation of 24 hour forecast; (d) BC_DF Systematic deviation of 168 hour forecast)

2. BEREMIRER(BC_DF)SHHELRBC_IDS)FEMRMAG M RET B M E(BAL: BEKE/C) () BC_IDS 24 /\bf
IR RS RE; (b) BC_IDS 168 /MR R GEMEwZE; (c) BC_DF 24 /NEIFIRAI RS wZE; (d) BC_DF 168 /sEFF
RHRFHERE)

FAT TR O AL . TEMREEA b, R BR4EIE R T, XA A A R 4E LA N AR VR RO L. 7
25 2

1) RAR/R S WA PR IME 715, wT LA A ) b T AU RS A

2) BEIMEBIEZEHT T213 £ HMEHE I ZME1E, 7T B SRR ZERE, AHT LB R s 5
B, T HAE R LASR B 1 2 B AR A5 X A T 2% fF . TEABIEZ R0, VG J8AR S50 0 o 350 00T 5 2 P
B — AT 5 BRI RE (0 (B X3, T P A S R e S A — s T3 B IR R ol . FEMZEABIE
ZJG, WENEETOCEHE R, 24 D/NEFEITSE R4 w221 2 $RIKEZ AN, 168 A~ H 1Tl 45
R TI L R AR ZEAE 3 BRI Z N, AR AN, A E MM RS0 ZE — BARFREE-1 $RIRES] 1
BIKE 20, EREBIEE, 7 D LNHRZER R SR Z I FREE N 1.65°C, —0.06°C, BimEDE

DOI: 10.12677/ccrl.2023.123050 491 SR AR


https://doi.org/10.12677/ccrl.2023.123050

1E 2 HifB#{% 0.6°C A1 0.99°C

3) FIFHBIR-F 35 R E ik, RIXHMEIE G A ST Be e, mIRRR ISR 2, 5 B2 e R R 1 v
B, AT ZE B 08D TR S B AR S (I NP, T B T A R R R AR 22 DX 3 TR K
A 55 F v X RIS S A, D, SBNIRRZE R A RIS, FERER E
K R, JUHIZ TR, BrsE AU SEHIX, i 24~168 h [ITRINZE R 4 FRIQE DL E, ik,
BRI 45 SR 3 R ICE AL, —4 4B IRSE DA b 7EFR4ETRIN 2 J5 , 1230 X () e R 22 D iz i a8
24 h 1 168 h TN 45 FARLREFTE 3 $RICEELLR, 10 168 h (il 45 SR PR FFE-1 $RICE S 1 IRIKEER
Ko T AN AR 22 N R G 22 (T 3E 40 il 2.62°C, 0.02°C, S5 NAREAHELREIC 7 0.29°CHI
0.06°C.

P T ol T b SRS A TN R BB AU v, 2OV E RS B, Bt A (HE, HATH
AR AL, BIPREATRAR G S5H RE SRR R, SO TR RS B2 Bk B R A L,
SOk EBTT RIS AR, 18 SO QTR A 22 57, AT 52 M B A A 2 5 SR 1 — 0 S vtk 1 o #2 T 5K
AT B IENZH w B TIRNER YT, AR SS T IS B RS A = 1ot 0 B i o

BEE

[1] RIRIE, (BRI, BfERE, &5 Hsi it R NER BT U], S A Y, 2012, 32(4): 395-402.

2] Z=8, EEK, S SENFETER ). HERE2EHERE, 2000, 25(13): 261-265

[B] A, FAHERE, &, 5. ARG T AN R 2 A4 1 7 i S B R A —— DU o5 B [J]. HhasRk15 RRH 24,
2011, 13(4): 539-547.

[4] Monache, L.D., Nipen, T., Liu, Y.B., et al. (2011) Kalman Filter and Analog Schemes to Postprocess Numerical Weather
Preditions. Monthly Weather Review, 139, 3354-3570. https://doi.org/10.1175/2011MWR3653.1

[5] Engel, C. and Ebert, E.E. (2011) Gridded Operational Consensus Forecasts of 2-m Temperature over Australia. Weather
and Forecasting, 27, 301-322. https://doi.org/10.1175/WAF-D-11-00069.1

[6] Cui, B., Toth, Z. and Zhu, Y.J. (2011) Bias Correction for Global Ensemble Forecast. Weather and Forecasting, 27,
396-410. https://doi.org/10.1175/WAF-D-11-00011.1

DOI: 10.12677/ccrl.2023.123050 492 SR AR


https://doi.org/10.12677/ccrl.2023.123050
https://doi.org/10.1175/2011MWR3653.1
https://doi.org/10.1175/WAF-D-11-00069.1
https://doi.org/10.1175/WAF-D-11-00011.1

	基于数值预报产品的地面气温精细化预报技术研究
	摘  要
	关键词
	Technology Research of Fine Surface Temperature Forecasting Based on the Numerical Prediction Products
	Abstract
	Keywords
	1. 引言
	1.1. 本文研究目的和意义
	1.2. 本文主要内容和工作

	2. 资料和方法
	2.1. 资料
	2.2. 技术方法
	2.3. 检验评价方法

	3. 精细化预报方案设计
	4. 精细化预报效果分析
	4.1. 数值产品偏差订正效果分析
	4.1.1. 偏差订正前后绝对误差比较
	4.1.2. 偏差订正前后系统性偏差比较

	4.2. 统计降尺度预报
	4.2.1. 降尺度预报结果与插值结果绝对误差比较
	4.2.2. 降尺度预报结果与插值结果系统性偏差比较


	5. 结论与展望
	参考文献

