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Abstract: The combined effects of model errors, initial condition errors and the instability of nonlinear systems lead to
uncertainties in forecasting for the atmosphere, ocean and their coupled systems. In order to reduce the above negative effects on
numerical weather prediction as much as possible, the methods of ensemble and assimilation have been proposed and continuously
developed and applied in modern weather and climate prediction. This paper reviews the histories and applications of the main
theories and methods for ensemble forecasting and data assimilation. We also introduce some progress and academic frontiers
carried out by relevant institutions such as ECMWF. With the development of the theories and methods, limited space is left for
traditional methods to achieve significant progress in the short term, while the fusion of emerging technologies such as artificial

intelligence (AI) has attracted widespread attention and is expected to make breakthroughs.
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Table1 Operational system parameters of the global ensemble forecast of major forecast centers abroad: horizontal
resolution (spectrum/grid), number of vertical layers (L), forecast duration, number of members (M), forecast duration
and daily operation times?"
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Table2 Operational system parameters of the regional ensemble forecast of major forecast centers abroad: horizontal
resolution (spectrum/grid), number of vertical layers (L), forecast duration, number of members (M), forecast duration
and daily operation times
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Table 3 Overview of CMA Ensemble Numerical Weather
Prediction System [2528]
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Table 4 2 Operational system parameters of the global data assimilation system of major forecast centers abroad:
assimilation type, horizontal resolution (spectrum/grid point), vertical layer number (L), and number of members (M) 21
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Fig. 1 Time evolution, from 1 January 1995 to today, of the
CRPSS of ENS forecasts for 500 hPa geopotential height
over the Northern Hemisphere, for lead times of 24,72,120
168 and 240 hours. (The more or less regular pattern of
peaks and troughs in each line stems from differences in
predictability related to the seasons: winter weather tends
to be more predictable than summer weather) 20
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Fig. 2 The computational change from (a) IFS Cycle
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data transfer (red arrows) between the memory on each
node (yellow boxes)?d!

D7 VE A R AE S A B BUE AR 0 2R G AT =
RETH SR AR DM AW K. F7E19224ERichadson
FEE I R T AR 3 A A R TR R 4G
Y. 19504EAXCharney . il iZ 1 55K FH 320050 B 7 10
EVIME, XLl A 1 R A4 ) AR T HUE RS
PR A AW ep B, 201 20 SO4EAR B 5 1 SEHLAN
AR RS, BT E TG 12 W5 B
715 COA)D, T R TR R R 8 T BUE R TR 1)
B HTTT 5. 60EABEAE 4R 7 FE TR AR U H B,
WA A [ AR e [0] () 3l ) 5 P O DR R I, &
WA T i 0 5ei 8 o] R Ui pe Ak 1 9t
Fr— WL — TR P FE IR, TR E Ak 1) 56 BEME A T 1
IR T it OO AR ED W tr. 70
ERYIEBEE BB L, R H TR T 2R
BRI B B AR ME IE M W67 5. 804FEAR
uFﬁHH%mﬂ OHEZL IR T i LR, X — TR

TE ST RE A N AR R 2l T R ER S S AR

68 | Advances in Meteorological Science and Technology S&EHE#R 12 (6) - 2022



Special % #

WFFE. BOEAREHASR M (A8 AL 7, QORI F LSS BRHAML R4 2%, R EE LS ot
R T HETESTIRO R BIEETEE . BT, —EM TR R GRS ool 55

S/VUHEAR Gy RARS . EEVRALE L Rz — (RSP,
5 EATMBIERDNEZ T EREM FFRE2 00 2000

Table 5 Methods and applications of initial disturbance for ensemble forecasting [8-'2 16-18,28-31l
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