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Abstract

Analysis and retrieval on MICAPS 4 through data decoding and secondary development of the CMA-GFS
to realize localized application in Xinjiang. Cutting the range of CMA-GFS in the implementation
process. The efficiency of processing is improved by on-demand decoding and multi-process to
meet the demand for period of validity. There are various types of decoding data and secondary
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R&D data of CMA-GFS, and generating secondary products with aviation meteorological characte-
ristics such as high-altitude jet, turbulence index, icing index, convection index, etc., which can pro-
vide aviation meteorologists with more professional data analysis reference. Finding NWP prod-
ucts of CMA-GFS can better describe the evolution of the barometric system and the upper-air cir-
culation situation by comparing it with the live and various global model forecasts. It is very valu-
able as a reference for weather forecast.
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1. 5|8

B TR AR IR R ST 55 B 26, TR B TIRE & N TR, 35 B AT Bl Pl i S 4%, G
TERFK. R SRR S ESETIRAN 1] [2] [3] [4], EafHFREREETN . S5HE RGEE 5
HT[5] [6155 . H HT G55 3 2 B H0E T 0045 4 BREUE T A o ROBE BB Tt , o D0 A BRASE Tl
KR s A BRAE S TR (R EC 4MH%) . SE[E NOAA 4Bk TR R 45(GFS) B s Hidk O 3R A3 1)
AR IR(WAFS). [ () 4 BRAE A TR R G0(CMA-GFS)Z:, WL A R0 WRF. MMS LA &
DI AT AR T e o ROBERR A T R G855

TENIMARA G F N R R BAZ OBR, BUE R R U “EH 2 EHR” o (HsEsE RS
GESIIME, W55 EESZEHE TR EC 40MA%. GFS. WAFS %, WFRFHAZE[ 7RI WAFS
BRI A T AR TR ORI R MR R G, NS AR O SR T RS %, R ERE
[8TF FHBENLIERMR XS EC 4HM R Hm 21T R, RN I B R e Rk . w] WA s = <
RIME, KEBFERE IR EEA, R TR 50 3 B R ax ez, = B = 5 TR 1
R0 o 1T L TR T R R 25 b AN 5 DR 3R A7 AR JGIVE SR IO AU, T LA e A i L= 4k 1) 2l
B, SRR B BRI, BERT R4 EW 48T, BT AMRE, iR
WA 2R B FH 2250

CMA-GFS (Ji 45 GRAPES-GFS){E N E B 0 & 13— R AEREUE T, WWIies. 20 [F
b BEAMELL AL ORAR S T B E 4, M 2016 45 6 HIERM Sk, BN EREEG T T KE
(IR FCRIN Y, anfLEEFS[9] FRRRIE[10]45@ 10K GRAPES-GFS 5 H e 4 BREUAE TR 0 45 SR gk AT 06 L
S3HT, 13 GRAPES-GFS Fir BRI 7 1T, Ao FR B 7 /) s 45 BAR[11] [12]55F]H GRAPES #({f 1%
TH G5 R KA KIR S BRRAE, 6 N LIS RL 55 kAT R s SR8 £ 5513134 T GRAPES-GFS
BT R Z 12 W R TR B8 77 70 A1 3R 02 O 2R 0 i AR B T e . RO, SIS FREE R LRI, &l
ZFERISUE S S, CMA-GFS T4 oA — B 0] {5 H. 56 % I 2 BREUE Tk R4t

ALLL CMA-GFS AERAE R v Rt I8 R aG BB R AT RS, JRx ZRibmfe 8. /b
WREKE. Wi, 2R R, K. DU, BUKTEEEE 2 M B g0t 7 i 5, MR AE g
9 MICAPS4 [¥#% i #itg 20, P H MICAPS RGFHITHIRRRANEE .
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2. CMA-GFS 48

CMA-GFS 2 ERELFCN 2001 FFFFUR2H ZREE T A JE 2hAf A, 2016 A SEBS5A0 FE i A 4 [ R &
P2 o 1B RIZAT 4 U0 20552 00,064 1218 UTC, B[] 3383k 3 /N, 23 [ 0 3R 0.25° % 0.25°,
TR KA 10 K (240 /N, 3245 T ARSI RIS W Z R, A E R T B S E R & E .
WY R WREY . B, 58 3 X PSR 10 m REX . 2m &Y. 2 m LB,
2 m s, BOKES, BWEREEEL 10 m FEX. BREEH. BERREE. a8 &2 RNR
FEBUE . T S A GO S . AL 430 M AT, RN RARI I B B B2 25 G A A .
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Figure 1. Data processing flow of a single process
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3. AMULSEIMG R

A R R ) CMA-GFS JEEAEE A grib2 A% X A0k sS8dE, 78 SEhrfd H b 20K grib2 $is
BEAT RS AL B, B A MICAPS #6307 idtAT i o FIA MICAPS RS 2e RARE, w5 (8 Bk
5 U TR AR A 3 A7 % L 2 BT o

AT7 A H Python 18 & WIS A — T EHIZ L AEST . H T CMA-GFS i 2K, i i B AR,
FEVCTHRRSAR 7 I R FH 2 3R 0 B SOk IR BN BE AR D, I DA 2 2 77 UK i B A BE 80

w1 FTR AR EE AP AR AR, 29 CMA-GFS JRIGEIRRA A S, A ib B RS 54 )
SRECEE SR, BB 71 3R 1 SO R NAT AP IS, ATF G0 HIW s 21 kR 515, xhaE
IR AZ I 5 SR werib2 B2 P I W RS s B, R 56 A 3 3o B di A 1) 38 P R BB, 2%
BRI FERE ] BRI, ARSI, FIRDRE RS 8 AR SR BN AR S, T — KRS
CEMRRS I SO A TR . I 50 (1 B 3 N R ER Y, 1 2o A o 50 1) 90 B 4 S B 75 23R A7)
&, BUIRIEM grib2 BEEMEHRE RS AN, FE5TZ grib2 B TR ERIE . EMALERERT,
S U B R AL B SO S UIE 5 R R 51 L, S DG RC R e 1 wgrib2 N R P8 1% B R RSN
csv MR, HAG csv B S MICAPS (128 4 2845 X, 15 20 a8 Hr 0 ZE 2=, mI7E
MICAPS AT H . 5T MICAPS &N BE AR 25, THEAF RIS . ARk, R, s k™
s BRI 58 RN SO SRS ERR (0 250408 A

3.1. CMA-GFS BRI FRY e MR8

FEREAT WA, 5 ZERL I i SR AR Bl SO A A e 4, 5 SR AR Bl ST AN e 3, U SR g i ik ot
AN FEREISCAE, AT LA RS 1EAE T R B 500 A B R P XU o B A B mT T B SR 2 Ao, —
RERTEE S RN, CMA-GFS BANSUHEZ) 430 M, #5 3CfF/N T 400 M, iU RS Se B (M 8t . — 2
I werib2 KA, AEH “werib2 filename” fir4-, I 73 by -da R A T RO S B, A B AN T
#, ) AT ER AOR B “FATAL ERROR” 70 Hr iy A7 R 2 R B “FATAL ERROR ™ RIA] A Wi 5L
PERE BNV BT 5 A werib2 FFE U SO, BCREUR, fESRPRL S isA T, A
KANTFEBRATF G RNIEAR, & R/NFE, Bl werib2 1y &0t — B i Il 32 ZES2H Python XY
LINE

def check data(file,size):

I STA 5 B size A2 SCHF R /N AR BRAE
filesize=os.path. getsize(file)/1024/1024
if filesize<size:
logs(file +" A R/NGIEW M ZBOR, ABATEZOCHFAEFL ! \n")

return (False,file)

HIE B IE TR werib2 ()%
p=os.popen('wgrib2.exe tfile)
pstr=p.read()
if re.search(rFATAL ERROR',pstr):

DOI: 10.12677/0jns.2022.105085 745 H ARl


https://doi.org/10.12677/ojns.2022.105085

FREAAL

logs(file+" SCAF A Hi VR BRI AR B A | ANEEAT AL P \n")
return (False,file)

logs(ﬁle-i‘"i{fl:ﬁzgﬁﬁilﬂ **********\n")

return (True,file)

3.2. BRBEEIRETALIE

T CMA-GFS e BRE ik, VGBS Rk, ESLhRMN AT ZEH SRR
W, XEHEEIN S, AEVLEARL 200~70°, LEVEHILEE 30°~140° ) X O 48 RE G 2 H 7ML 55 ) 7 3K
T PR A BRI R, 1A BE A B AR A A ), AT RN AT O E], TR EHX, W]
il B A AT UIE . MRS R D) i DXk s Bodle BEAT MR AR, T KOS v B8 Ak PR
DIEIBAR A werib2 #H17, @IS e 4 EIuRE, WA werib2 19 “small_grib” BIR] 0] A4 B4 € 4
LLPZI grib2 A X . LA T2 Python ALRSHIF -
def split_grib2(source file,write file,griblog file,lat limit, lon_limit):
W grib2 AR HAT VIR, %A LA A EVIR S A R N SO R 5
source_file AYHELHE S+
write_file AY)E 5 S0
lat_limit Jy#5 2255 40 0:90;
lon_limit % B G 1 0:180;
IR [EME A grib2 SCHEEHEH .
# A werib2 ] API
os.system("wgrib2 "+source filet+" -small grib "+lon_limit +

" "+lat_limit+" "+write_file+">"+griblog_file)

infos =[]
with open(griblog_file, "r") as f:

infos = f.readlines()

print(source_file+"£#fE A "+str(len(infos))+" B4 )

return len(infos)

3.3. BLE X HIRENREEIE

TE L PR AL R AT, @ werib2-s I & F CMA-GFS £l U T & ERER, NERER
HH I 7 AR 10 B R AR, P 3 S AT R ) O R B v B AR B K AR o A IR SRR AT
i EEE R DR B A R E S, I S AE IR A2 ) griblog_file SCEFHEAT X EE, FETH AR 2
TR EE e . R IR B IR AT 3, W DE R AR R A . C B AR S T

#HEZRR-ER A ERER R R R UM CELL 1 SR micpas
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#HH :micaps 2k 2517 [

#micaps it 2% H 3% R A ik /2 0T R0 MR a6 8dE, 1 v =it 5)

UGRD:10 m above ground: :10 KX U 43 &:4:U10M:0

VGRD:10 m above ground: :10 KX V 43 &:4:V10M:0

GUST:10 m above ground: :10 >KF% JX:4:GUST10M:0

VIS:surface: : g ILJZ (km):4:VIS:0

PL VIS A, “VIS” N CMA-GFS [ME X4, “surface” NBERMAENEIXR, “ReIE(Kkm)” NiE
455N MICAPS # U IR, “4” N MICAPS HHE-EZEIRE, F—A> “VIS” NiH % H
K, 0 RN R IR B ARG .

BLHUC BRI E S, 4 7E griblog_file AFAEIZEEER, WX IZ R AT A . iX H@d Python
P werib2 IJEE I “-csv” , BHZEZ ARG csv Bk ARy AR A fE A M, AR5 132 esv H [A]
B, B%E R TN MICAPS4 DU REEME X, RIS i 2R AR TAE. O LR

".

os.system(r"wgrib2 "+gribfile+r" -match ":"+reg+r":" -csv "+csvfile)
Herp gribfile RIVIENE T grib2 4% ni#idli, reg JVERAE griblog file FHIILEETB, csvfile RIFFAEMETD IS
F TR ST AR
34. ERTRFRITE

CMA-GFS IR %E 2 3 C AR & KB R LIE, e, WEY. R g,
WY B B, ARUE B, PROKSEEREWE . BAESPRL S, B FREN — L B F T AL, LS
FIERMEGREWRY) . BRI EWAZ S B BRSEUD L2k E s, s aiXx.,
HUHEARE . BUUKIREL. 3B 3 /NN R (R K RORBE B /K SRR B K )5S, IX a2 iy R B8
U CIEE S

3.5. LiftiRAbE

HiT CMA-GFS $ffs Bk, b Ab 2 i EHFE BRI ], 25 R AN RE AL, il A B AR A
. Hodm i hs TAF 2 SRR 1O AR MYTHER, R MRS ST AT Dy BN BERE AT Y, T AE AR S22
L= HE, PR 2 MR BRI R AR D R A B . H BT BRI TR B 2 0B ES,
AR M Z AR RN A B R A7 3, ATOOR ISR B AR B R, T B AL B ). 2 SRR AL B
CLTHSRNL B A D BOR — 1007 QB0 2R AC BT 58, I 4 MBS ATHERL, R 3 S AE g
Ho 1E Python "I BRI T

import multiprocessing

from functools import partial

def wgrib_func(latlimt,lonlimt,cfglist,api,file):

% BERE I P A R 4

m

wgrb=wgrib.wgrib2()

if name ==' main "
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# KA 4 kR
pool = multiprocessing.Pool(processes = 4)
#1581 FH O R 5] werib_func fE N ZANSH
pfunc = partial(wgrib_func, latlimt,lonlimt,cfglist,api)
# A map £ A5, map [HEH#FE

init_times=pool.map(pfunc,filelist)

pool.close()

pool.join()

i werib_func BRECNZ SRRV H I AERD R ST, processes = 4 BIACBEZSAZ OB —, AIIZ BRI A
PLRIALFR 35 EAT R B, 3% {#F multiprocessing.cup_count()-1 #1745 . HTHEMLANZANSEH, Al
F i e51 %5 partial()FF wgrib_func BT LS Ete N, 8518 pool.map()f A &5 HOMAERD S 41 3 B ARHAT:
For BN E AL RS AR R, AT RO s B A B %

4. CMA-GFS €Ik = ma4r

FIH Python % CMA-GFS 4Bk St A7 R Ag Al R TS 2 2 2R ME K. BE R,
WA R BRI EI 5, IR RSB TAER rf @ T72%, IF5 e A aop s & st 21
PEHEATX LB, J8 IR B 2 i A SE I AT 56K 1 A CMA-GFS Bl Tk e, RAATIIRE K.

K 2(a)4 2021 4F 10 A 13 F 08 I}, CMA-GFS {¥] 500 hPa 4347375 S2iLi) 500 hPa &, KW
WA S AEE I G, oA WO KRR 2R 48 X 0K R s iR 5 seBrds A —2. |8 2(b)
9 20 B} () 500 hPa /& fEI7 TR 5 SEBL BT B, AT WLER 1 oS B PR R R G — & W 222k, RO H
AR R G0 M P KB = 1 TR S S AR — 2

\/\V’-\_ \ s 1 ..
T AN\ [\ X
| €° .|ﬁl ".‘ AR 10R1SH OB 0 i -10
1 sl A \

Figure 2. Comparative analysis of CMA-GFS and real 500 hPa height field (a) is the analysis field at 08:00, (b) is the fore-
cast field at 20:00

& 2. CMA-GFS 552 500 hPa & EIFFTEL 5347 () 9 08 BY 3415, (b) A 20 BIFARIFA

B O3 B 12l

L

F< 3(a) 2021 4F 10 H 13 H 08 B, CMA-GFS 487375 SE ¢ FUE-F <R X Le A, B B a] DL o #ris
() EAR T34 5 SEBU T AR AR A, FEX AU 5 40 10 56 5 00 [ A 5 SEBR R AR —B. 1#] 3(b) 2 20 B
TR (P T U3 5 SE DL RIRT AT, eh B AT L S R T 35 B Tl &5 SEBR LU IR W) 6, 3 FEE S L R s
(CES PR (R IR A i N EE: % N 8

& 4 92022 4 8 H 16 HEHR I CMA-GFS. GFS. EC_THIN %54 BRI TR 1) 24 /NEFRT 48 /NI
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Figure 3. Comparative analysis of CMA-GFS and real sea level pressure field (a) is the analysis field at 08:00, (b) is the
forecast field at 20:00
3. CMA-GFS 58 FESEARIILL 547 (a) A 08 BRI 234717, (b)) 20 B k%

Figure 4. 24 hours (a) and 48 hours (b) 500 hPa geopotential height forecast of CMA-GFS (red contour), GFS (blue contour)
and EC_THIN (purple contour) reported from 20:00 on August 16, 2022 and the corresponding live (black contour)

[ 4.2022 £ 8 A 16 H 20 BH{2IRAT CMA-GFS (L& FEL). GFS (EG%{E%%). EC_THIN (KG%{EL) 24 /)\Fi(a)
K2 48 1]\ (b)HY 500 hPa {35 EE TR A K X R B ST (FR B (B Ex)

5. &t 511
BT % CMA-GFS 4 BRAE I HEAT B0 A AL 3R — R WE %, F)F MICAPS4 X i Al — YT & $ s ik

ITRL AT, S AR SR X A A R o AESEBUE AR B X CMA-GFS JEH#EATUIH] R
FBCE SO R KB B R BAT R AR . RS TT 58, A R 1 AR TR, 06 A2 TR I 2 £
Ko CMA-GFS HffRSECHE il — X WE R B MR R w, IR 1 R 20t s 8. BUUKIR S, X
T HEE RA AR O 00" 6, OSSR R BRI 2% . il S SEiiAl
% P R THREEAT X T, CMA-GFS [T i BE 0 BT IR U 3 GO i 25 AL 55 R T AR
TERN RGBS A ME R
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CMA-GFS {E8EAT 8 R i B AUE ik, 2004 ZER R UG AN, Caaeig K

AR TR AR S WU PO 7e 2 BB B ™ o BEE AWTIIRI . A3 A, CMA-GFS HITik I AE &
BEANBR T, | KRN 53 0 BEA AN W) SRR 2R A T 2256, Jom I A A8 R0 I 43 M 52 1) T N B R 5

SE K

[10]
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