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T9591.100, /K7 HE R E &35 3 20 km, 381 FH 4%

R T14791L.100,

%1 ECMWF IFS #XE Rt

Table 1 Development plan of ECMWF IFS model
IFS 73 B % Tl 55 A 1 1) H6 i JB] B/ km UK /s i3 CPU B
T2047H 2014—2015 4F 10 450 6000
T3999NH 2023—2024 4 5 249 80000
T7999NH 2031—2032 4 2.5 30~120 1~4000000

T H &R # 0P NH 2R 368§ 176 5455 CPU 4L IBM POWERT 3 vy 3kifi . 1 h INSE AR 10 d TR 2 i CPU L.
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BURR L H L 25 % F Tl 55 . 50 %0 T BE R 5 Ak
25 Yo a0 Pl . ECMWE £ 3 iy B 22 3%
10 Z% 51 2 (Scientific Advisory Committee, SAC)
FEAR % Z 5t £ (Technical Advisory Committee,
TAC) i 57 6 w5 1 B8 9% U H i 21T PE AL . SAC i £
TEA™ W B ST T 1A N2 O BRI R AT O 2 S HE
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A B T 5 K00 b B 45 4 T AR,
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P T 30 £,
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BLASE i £ S H67 2000 4F 2 5 [ 7= 5 3F 0 v fe
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AT I 5 B B 3 2R F i B RT3
Blo AN 20 T4 90 4E X rp 01 kS 2 4 5 1) R AL JF 4T
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37120 4~ CPU . INfF 34 f 163584 GB, IBM Flex
P460 =P RE I B AL R SRR B0l o AT RS
ARG AE S 527. 1 TELOPS, f74if ¥ B 75
i 2109.38 TB, Hr it B RS 4 DB A
15 ANF Ak BT 5, 481 A4S % 3 42 95 45 (128 GB
WAE) » 58 A KR INAETHE Y £0(256 GB A7) LA 2
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M 55 i 3 A A 0 M 55 MR SR 9 A 55 K BE S
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B 2544 119 InfiniBand X 45 B3 , #4 B 2R 45 P9 348 15 340 5L
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The Application of High Performance Computing
Technology in Meteorological Field

Zhao Licheng Shen Wenhai Xiao Huadong Wang Bin
Sun Jing Wei Min Li Juan Shen Yu

(National Meteorological Information Center, Beijing 100081)
Abstract

High performance computing (HPC), as one of fastest growing branches of information technology,
solves complex computational problems via the usage of super-computer and parallel processing. The ne-
west edition of the TOP500 list of the world’s top supercomputers shows full entry into PFLOPS era.
Most of them adopt cluster structure, with internal nodes interconnected by Infiniband technology. The
Intel processor chip and Linux operating system occupy the dominant position. Leading HPC vendors have
begun to explore ExaFlops supercomputers.

Meteorology is one of the key areas on the application of HPC. Whether for short-term numerical
weather forecast systems or for long-term numerical climate prediction systems, it is inseparable from the
powerful computing and storage capacity support. Numerical weather prediction services have been timeli-
ness requirement, and HPC technology overcomes efficiently restrictions of high-resolution, high-precision
numerical models, and thus plays an essential supporting role. For decades, due to strong demands for
HPC resources from numerical weather prediction research and operations, high performance computers
and application see a rising requirement and rapid development in CMA and foreign meteorological depart-
ment. Requirement for computing capabilities and system reliability is rising sharply. 22 high performance
computer systems on the TOP500 list are used for the weather and climate fields.

The development of meteorological numerical forecast models is characterized by higher resolution,
more complicated physical processes, ensemble forecasts and model couplers. HPC capability building is
especially important, as well as optimizing processor architecture, operating system, compiler and parallel
environment, scientific computing library, etc. HPC resources for meteorological fields are always scarce,
therefore, future management will be gradually transitioned from the current local pre-allocation way to
the unified scheduling and sharing of local and remote resources. If HPC resources in the operational center
of CMA headquarters and regional centers is put into unified management, monitoring, and sharing, it will
solve resources integration, sharing and collaborative management, and other problems.

HPC technology and weather prediction applications will be even more closely integrated, and expect
innovative development in the future. In order to keep pace with numerical weather prediction research and
operations, CMA will upgrade HPC capabilities and be committed to optimizing system deployment and

managing computing resources to maximize efficiency.
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