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Progress and Prospect in Developing the Unified
Forecast System in USA
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Abstract: This article offers a concise overview of the backgrounds, objectives and significant advancements in the research and
development of the next-generation Unified Forecast System in the United States. It provides a summary of the open development
mechanisms utilized and the preliminary accomplishments attained in UFS. It also analyzes the opportunities and challenges that
China faces in numerical weather prediction model research and development in light of new circumstances. Drawing upon the
experience of the United States, this paper presents suggestions to inspire further progress in numerical weather prediction model

research and development in China.

Keywords: numerical weather prediction, unified forecast system, research and development mechanisms

0 3I\

Hiu IR 2R G A TR A UK J 2 (R PR Ao, K
A5 RIE E KL Dyt KK 5~ 10 ab B R AN S5 AE
R IFE bR, FFERRIA 15 A AT SN 51 3L [
BUORHE . et RN AR Z R E, KA 2
WU ST [ ok 7 3. 36 1 I S AR U8 BER)
(NOAA) fEBI LT — A HAUE HHRAE A (NGGPS)
WERR, T STk RS (UFS) M. sepr
£, Wik ZREXMEIHARERE ), B
IR A TR L (ECMWE) B RTIR 248 (IFS) 2,
EESZRMGE R (UMD P, 35 3 Bl R
SPRARGY, #RE T eia LR, X
REAS IR () P AT BAAE — PR et X R 45 B spl o' —.
UFSif & — Mt XA, R “A%E” T8 a0 %
ML, SEEL T PAINOAANL S M AT, HEB™%
J&A5 B #A: 2023 F3 A18; 4= B #5: 2023 F6H15H
% —1E#: /E4H(1987—), Email: weitang@cma.gov.cn
W@ H55(1977—), Email: xiaof@cma.gov.cn
Tz & PEARA2023 FAARLAF A TAA(0);

FEAFAH2023 FEAFHAMF T MB(13)

HF iR RV B TR AR 2. NOAA M #5515 FHUFS 4
FF B UL [ JLHE S A% 7 KT I TR A
NOAA ML RFATFAE T Al A, w4
1 EESZ—TRRGEHRHE
1.1 M “BRi—3” Em ARt R&ES
ZAFEK, NOAAMEE MR AR A “ Btk —
B SMERARAMEA NI 525, JCH RSB R
ZIRATFIIENOAA, FRHEBI KT 4 AN 5
“CHTAEMY . N E LUORNOAARI At 2 AR AL 5 5
ML FF R BUE TR 2, 5 O [F WL 8] A AN 4
S TIEATZ B STHAEGIE, BHAT 138 E%L
R KRR, IINOAAR A BR KRS TR A (GFS)
AR08 70 G IR 'S, HLRR 7 A2 0 4 I
SEHRAE ZRGIBM ATXFINOAA 4 I 4G 1 5 4 22 ) 2
I, B W RSB AE B REAME S, R
ToivE e HADREF Eiz4T . BhAh, DONBRZ SR
SO, GFSHIFRF AR — A S AR S . XA
T 45 B AN E] 7 NOAAF 22 A FHAB KA B A AT
A E IR R, BARE T A A E R EhHLAE b,
EFN XS TN T 504 BR B BCHR B 4 B 5 57 3))

Advances in Meteorological Science and Technology S&EHZ#E 13 (4) - 2023



20144k, UFSHHBLSLIEL T —/Me 4, UFS
FENOAA N TSR B WA Z LT RGN —
MR TR ARG, IR AN R

20144FE10H, NGGPSTUH iR it 7 %k Am, #2
e “HS abfiE], @it FRRFISEHE T —fRABRTIR R
G, PREFH M TR EE /)7, SO nT TR
B RUAEK8~10 d, SOk M KUIR A2 RIS B TR, B RS
HREK 214 d, B RS THRIEAT3~4)8 . 20154,
— ok H £ E E R iR O (NCEP) 1 K%K
AIF TR R A X ) S R R A R U
o5 8 G R FH AN R D&, BRABUR T TR AY
FYHUFSIB)E . IEREHXUFSIAFR, 1EEES S
A 5% = E HIAINOA AR FEALHY 3 [F [F ZK S 78
Ly (NCAR) IR ZI 825 XU 2 (B AE A AR IR A AR -
T 2R ML R B, 58U bk r s 2
AR, LT A R R SRR MEE A RN
ZIAEAT IR IR AN ELERAIE, 7EAR KFERE IR T fe
IR T AL R R i Rk 45155 20164F, AT
TR QR 5 554k, NOAAFMINCAREE S | )31
S TT BRI SERE B REAE LS, 3 8 A A X B
£ (CCPP) MIMER:. faj sk, 2T CCPP, ik
AU EE RS NYESEENS, I [ A
B HEAEE. X TUFSK#, CCPPHH ILZ—IK
HRMIFEYT, BRI SR AT, oK HE
HEBE TUFSH “4i—" . M20204EFF4f, UFSCVATE
NOAAML 551k R iz b P&, FEAEGitHub M 3 bR A7
FLR A (R TR ARG
1.2 ARSI ANSE—H RSGESR

UFSHER 1 NCEP [ 79 U A% B £ 4 MVF 2 Bl 11
ARG (NMAERRKRSTR . EFRRKAESTR. FHKX
WA TR FHIRAWR .. RFET-ZFTT (S28) Tl
i ABRGPEFNGIKTUREE, B REH T 50
TR RGeS WA — g — iR RS, Rt
ZANNFHBAE CED, T RESS R 5 18 K A A k£
PEAHE B ) TN . UFS [N B $2 4 vh R K
S2S. JEMX. FMH. RS EHE. SRR EBHKR
LTIRE, XL KA AR b AR A AT PR IR e i
B, AN AT, X R UFSH)— 3%
G, WTLLE, UFSE—IRL T,

1.3 AT ERIENE—NERZEN

UFS (At ZE R B 5 R 2 4L TE 8 B i st e A
RGN, IX LGRS A N B B i (6 . UFS R
B2 3 AR A A, B ECE PR AL
AR R GRS B, R E L

Advances in Meteorological Science and Technology S&EHX#RE 13 (4) - 2023 | 115

Progress 44 7% ¢ &

Simplifying NOAA’s Operational Forecast Suite

Reducing the 21 Stand-alone Operational Forecast Systems into Eight Applications
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Fig. 1 The conceptual graph of UFS (Source: https://epic.
noaa.gov/who-we—-are/community—-modeling/)
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Table 1 Usage of model components in UFS applications
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