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Experiments Information / Users Guide
General packages
Qutline

Quickscore
Lscore

/ Simple Summary.

/ Statistical scores cards.

/ Statistical scores against analysis and sonde observation.
/ Typhoon Verification.

/ Global Typhoon Verification.

/ Vs Amedas score comparison.

/ Vs Radar AMeDAS Precipitation.

/ Mean Analysis Field Monitor. Stide

/ Multi Center Error map. TEM. ZMEAN.

/ Quick look of Japan region error maps.

/ Maps for forecast, error, and diffrence.

/ Observation statistics; e.g. FG departure, STD, etc.

AmedasRain statis
Raverif
Anlmap
Errma
ema)
Gma
Obstat

It

Additional packages

/ Vs Synop mean error map.

/ phy2m monitor. Diff, CERES, Oaflux, RSS

/ Cyclone Verification.

/ Point monitor.

/ Vs Amedas statistical score comparison(long time).
/ Vs Sonde error plots.

Heavy packages

Dfit / Dfit.

AmedasRain Station /VsAmedas score comparison(observation station.
AmedasRain Grid / Vs Amedas score comparison(verification grid).
ITeM / Initial Tendency viewer.

/ Global Precipitation. Fcst, GPCP(if available) and CMORPH(if available).

/ Forecast and Analysis Departure against GNSS-RO Bending Angle and Forecast Emor against GNSS-RO Refractivity.
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# TEST REEES - % - IR
EXP_N0=9845 ; EXP_SUBNO=2
ABBR_TEST="GSM17XXv3"

# CNTL RERES - % - BBIK
EXP_NO_CNTL=9554 ; EXP_SUBNO_CNTL=2
ABBR_CNTL="HO11a-Cnt1"

# REEXSREIM (YYYYMMDD)
VERIF_SDATE=20150801
VERIF_EDATE=20150831
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% if NAPEX

dd out nusdas=17 data=jpp:/jgdir/Fcst/fcst_phy3m_1llpp.nus &
nusdef=jpp:/const/Gnaps/<}=prefixl/>nusdef/Comm/<%=prefix2},>phy3m_1lpp.def
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nusdef=jpp:/const/Gnaps/<Y=prefix1¥>nusdef/Comm/<%=prefix2/>phy2m_11.def

dd out nusdas=19 data=jpp:/jgdir/Fcst/fcst_physub_ 11 _A.nus &
nusdef=jpp:/const/Gnaps/<%=prefix1’,>nusdef/Comm/<}=prefix2},>physub_11.def

% end
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GSHHG (Global Self-consistent, Hierarchical, High-
resolution Geography Database; Wessel and Smith
1996) 0000000000000 0O00S0000
goodooobbbobobbbbbooooooo
goodobbobboooooooboboo
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GMT OO CPT (color palette table) D0 OO0 O 00O
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459 0000

GMT 50000000 350000 (Base3b) 00O
0040000000000 (Ryumin-Light-EUC-H,
Ryumin-Light-EUC-V, GothicBBB-Medium-EUC-H,
GothicBBB-Medium-EUC-V) OO OOO0OO00000OO
000 OEUC-JP (Extended UNIX Code Packed For-
mat for Japanese) D00 0000000000000
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4510 OO
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gbooooboboooboobooooobooooon
go00oOooooOooooooooooooooGMT
ApPl0000O0O0O0OOOCOOOOODOOOOOOO
gbooooooooooobooooboobooon
obooo
GMTOOOOOOOOODOoOOoDOoOoooOooO
gbobooooboobooobooboooooboooboooon
goboooboooboooobbooobooonDog 461
ooeGMTOOOOO0OOOOO0OOOO0000DOOO
4410000000000D0D0O0OD0O0O0OOOO0OO
oooo04520000GrADSOOOOOOOODO
go0o0oOooooOoOoooooOooooooooGMT
gooooooboooboobobobooooooann

#!/bin/sh
outfile=etopo

# 00000 (WetCDF) ODOOOOODOODO

gmt grdcut ETOPO1 Bed g gmt4.grd \
-R100/155/20/50 -G${outfile}.grd

# 000ooooooobooooooog

gmt grdgradient ${outfile}.grd -Ne0.8 -A100 \
-fg -G${outfile} i.grd

# J00o00o0ooooobobo

gmt makecpt -Crelief -T-10000/10000/1250 -Z |
head -n 8 > ${outfile}.cpt

gmt makecpt -Crelief -T-4000/4000/500 -Z |
tail -n +9 >> ${outfile}.cpt

# 00ood

gmt gmtset PS_MEDIA=600x500 \
FONT_TITLE=40p,GothicBBB-Medium-EUC-H,black \
MAP_GRID_PEN=0.8p,128/128/128,7.3.5:3 \
MAP_TITLE_OFFSET=5p

# 000000ooooo

gmt grdimage ${outfile}.grd \
-I${outfile} i.grd -JL140/30/30/60/480p \
-R119.393562/20.439766/152.363220/45.912659r\
-P -BWS+t‘echo GMT O OO ODOOO | nkf -e' \
-Babg5 -C${outfile}.cpt -X1 -Y1 =K \
> ${outfile}.ps

#0000

gmt psbasemap -Bne -Ba0 -R -J -0 -K \
>> ${outfile}.ps

# 00odog

gmt gmtset MAP_TICK LENGTH=-5p

# 0000ooooooo

gmt psscale -DjTC+w300p/20p+0265p/44p -R -J \
-C${outfile}.cpt -I0.4 -Ba2000g0f0 -0 \
>> ${outfile}.ps

# eMTOOO0OOOOO0OO0OO0OOOO0
rm -f gmt.conf gmt.history

exit O

0452 045100000000000000000
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Wessel, P. and W. H. F. Smith, 1996: A Global Self-
consistent, Hierarchical, High-resolution Shoreline
Database. J. Geophys. Res., 101, 8741-8743.

Wessel, P., W. H. F. Smith, R. Scharroo, J. Luis,
and F. Wobbe, 2013: Generic Mapping Tools: Im-
proved Version Released. EOS Trans. AGU, 94,
409-410.

96



46 000000 (3)-TAG!

461 OO
obooooOobooooboboooooboooog
gbooooooooooooboboooooboon
gboooboooooooboobooboooon 8o
00000000 (000000 2013) 000000
00000000 (000000 204)000000
gboooooboboooooboboooooboon
oboboobooooooooooooooooooo
oboooooooboooooboboooooobooon
obooooooboooooooboboooobobn
goooooo
oboooboobooooobobooooobooog
gboooboobdobooooobobooobooboon
gbooooobooooooboboooobooboon
goooboboboooooobooooobobooooooa
gboooooboboooooboboooooboon
obooooobooboooooboboooooboon
oooooobooGuIooooooooooooooo
obooooooboooooooboboooobobn
gboooooobooooooobobooooboon
gbooooobdooooooboboooooboobn
gboooooboooooobobooooobooo
gboooooboboooooboboooooboon
gboooooboboooooboboooooboon
gboooooooboooooboboooooboon
obooooobooboooooboboooooboon
O000000000ooooOoU0oOoOoDoo TAGO
ooooooooo
obooooobooooobobooooobooog

0 461 TAGOOODDODOODDODOOOOOO 2016/08/20
00:00(UTC) 00 30000000000

oo oo

97

gbooooboooobOobooooobooog
gboooobooboooooboboooooboo
gbobooooobooooobooooooboobooon
gbobooooboobooobooboooooboooboooon
gboooooobobooboobooooooboboooon
gboooobdoboooooboooooboooooon
gboooobdobooobooboooooboooooon
gboooobooooboobooooobooooon
000000200000000000000000
gboooooobooooboobooogon
gboooooooobobooooooboboo
gooooOoobooboooobooobooboon
gbobooooboobooobooboooooboooboooon
gboooooooboooboobooooooboboooon
gboooobdobooooobooooboooboooon
gbooooooobooooboobobooooon
gboooobooooooboooobooboooon
gboooobobooooobooooboooboooon
gbooooboooooboobooooobooog
gbooooooboooooboboooooboo
gboooooooooooboooooboobooon
gbobooobobooboobooboooooboboooon
gopboooboobooobooooooooobooobo
goboooooooooobooooobooboooooo

462 0O0O0OOOO
TAGODOUOOODOODOODODDODOODOoODODOoooDOOoOo
gboooobdobooobooboooooboooooon
0000ooooooooooO0oooo TAGOoO
gboooobobooobooboooobooboooon
gobooOooooboooooobooooboooooobo
046100000000000000000O0OCDGOO
gboooooobooooobooooooobooon
oO00 4200 GRIB2000CO0D0O0O0OCODOOO
0000 NuSDaSOOOOO0OOOO00ODODOOO0ODO
TAGODODOODOODODOODODODOOODOoODOOoOoo
gbooooboooobooboooooboooooon
oooD0O000Db 44000 450004710000
gbooooboboooooboooobooboooon
000000000000000000000 3000
gbooooooooooobobooobooooon
gbooooooooooobooboooboobooon
gbobooooboobooobooboooooboboooon
gboboooooobooooooooobobooooo
gboobooooobooooboooogbooon

0000000D0D0D00D00O0oOoooooog
ooooooooooooooooOobOOOoOoOoobobooOoOoo
oobooobooooobobobooooobOoboooboboooooon
ooooooooooobooOoboOoOoboOoooooobooooo
ooboooooooooooboooobooboo
SDUU0U0DO0000O0D0ODU0DO0ODOODOOOOOOd
gobooooood



gbooooobooooboboooobooo 10
0000000000000 (Nielsen 1993)0000
obooooooooooooboboooooobooon
oboooooboooobo110boooooboobn
0000000000000 0000000TAGOO
goooooooooooobobooooobooo
OooO0O0ooooOoODDOO0O00O00OoOoo LAND
gbooooobooooooboboooobooboon
gbooooobobooooobobooooboon
gooood

OO0O0TAGUOOOOOOOOUOOOOOooOooOoo
0000000000000 000OOO0OgTAGO
obooooooboooooooboboooobobn
oooooooobobobooooooooooooboooon
gboooooobooooooobobooooobooo
Oo0Oo00ooooooOoooooo Tacoooo
gboooooboboooooboboooooboon
gboboooobobobooooooobobooon
goooogd

463 0000000
(1) 0000000
TAGOOODOOO0OOOODOO0000D0O0000
000000000000000000000000
000000000000000000000400
000000000000000000000000
000000000000000000000000
00000000°%°000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000
00000000000000000000000
000000000000000000000000
0000000000TAGODOOOO0O0D000000

4 00000000000000000000
*00000000000000000000O0

98

gbooooooboobooooooobooooon
0000000000000 0D0O0O0000 %0000
gbooooooooobooboooooboobooon
gboboooboobobooboobooooobooboooon
gbooooooobooboobooooooboooooon
gboooooboobobooooboooooobooooon
goooog
gbooooboobooooobooooobooboo
gbooooboooobooboooobooboooon
gboooobooooooobooooboooooon
000000O00O0UOoooO o000 0 mm/hjO0O0O
010005 mm/h0000000O000O00OOO0O
gboboooobooboooboobooboooboboooon
gboooooobobooooobooooooboboooon
gboooopoobobooboobooooobooboooo
gbobooobooooobooooooooooooo
gboobooooooooooooooooooon 1
gboob400000000000 nOODOOOO
uboobod4nO00000000000000000
260000000100000 1000000000
goooooooooooooDooiloon4l+n00
0000 IlsknO0000O004l+n<4n0000
goboooopoooooog
gbooooboobooooooboboooooboo
gboooobooooboobooooobooooon
0000000000000 000o0O0O 0.5 [mm/h]
0000001 mm/h|00000000C0O0OOOO
gboobOnn0OO000O0O0COOOOOOODOOO
gboboooocooboOoOoOobo 1000
gbobooooboobooooboobooooboboooon
g0/0bo00oooooo0ooooooooooo
gboooopooboboobooboooooobooboooo
gbooo0nnOO0O000OO0OCODOOODOOOOOO
gboooobooooobooboooobooboooon
gbooooooboooon
ooooooooooooocpvooUoOooOOn
gboooooooooooboooocobooobooon
gbooooboooooboobooboooboobooon
0000000000000 0o0TAGODODOOOO
gobooooooboboobooboooooobooboooon
gboooooboobobooooboooboooboboooo
gbooooboboooboobooooobooooon

S DUDU00O00D0D0OD00O000O0O00OOOOOOOOOd
000 p00000000000000 O(p*) 00000
O000oooooo0o TAGoOOOoOooooooooooo
0000000000000 O(p)DO00DO0ODOODDO
()00000DO0OO0O00O0O0UDOOODOOOOUDOOO
Or, 0000000000 0OOOODOOOOODOOODOO
O0o0TAGUOOOOODOODODODOODOOOoOoooooo
ooooobooooooooooooboooobooDo
bobooooooooomooooooboooboboooo
goboooooooboooooboo



gboooooboboooooboboooooboon

obooooobooooonoo
O000000O0O0OooooOoTAGoOOoOOoOoooo

oooooooboooooooon

() 0000000000
TAGOOOOOOOOO0O0O00000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
ooooo

« 0000000000000000000000
« 00000000000000000000

« J0000000000000O0O0O0O0O0D0O0O

000000000000000000

e« 100000000000 O0DNOO0O0O0DNOO0O0O
00000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000
00000000000000000000000
00000000000000000000000TAG
000000000000000000000000
0000000000 4.62000000000000
0000000 46100000030000000
ooooooo00o0

464 00O
TAGOOOOOOODODODOOODOOOOOoOoooo
oobooooooobobooboooooooboooo
gbooooobooooooboboooooboon
gooooao
04630000000000000000000
gbooooooobooobobobooboobooon
GSMOO MSMOOOOODDOOOOOOOOOO0O
ooooooobooooooooooooooooon
oboooooobooooooobobooooboon
goooooobooooooobobooooobooo
goooooobooooooobobooooobooo
gbooooobooooooboboooobooboon
gooboooooooobooboboooooooooon
ooOooooOoooOoOoooOooooooooo MSM
oGeGSMOOO0OO0OOoOOooOoOOoOooOOoOooDooOoooD

99

#!/[install_dir] /bin/tag

// 0000000
tag.setRegion({
n:48deg, s:20deg, w:118deg, e:150deg

s

//30000000000000
r3 = 0;
base = 20160820Z;
// 000000000000
for(dt = -3h; dt < Oh; dt += 1h){
ra_file = @Ra_Ra;
ra file.read({date:base + dt, retry:0});
ra_data = ra_file.gpv;
if (tag.isNull(ra_-data)) continue;
r3 += ra_data;

}

if(tag.isInt(r3)) exit 1;

// 400px00000D00OOODODOO
raster = tag.createRaster({
x:400, y:400, color:#AAA

s

// 300000

raster.fill({
data:r3,
color: [#FFF, #00F , #0FF ,#0F0,#FF0,#F80,#F00] ,
scale:[ 0.01, 1, 5, 10, 20, 50],
undef : #AAA

s

// 0000000
raster.map({
fileName: "world.4map", color:#000

s

// 00000pPNGOOO0
raster.savePng(tag.STDOUT) ;
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Eaton, B., J. Gregory, B. Drach, K. Taylor, S. Han-
kin, J. Caron, R. Signell, P. Bentley, G. Rappa,
H. Hock, A. Pamment, and M. Juckes, 2011:
NetCDF Climate and Forecast (CF) Metadata Con-
ventions (1.1 Goals). Version 1.6 ed., http://
cfconventions.org/.

oo00o000,2014: 000000 QOOO0OO0OOO
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Nielsen, J., 1993: Usability Engineering, (5.5 Feed-
Back). 1st ed., Morgan Kaufmann.
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O0.000000o000gge20,000000,
100-113.

oooo,00000,2013: 0000000000
oooO0O0ogUiOdOYnpoOoOo0o.0000o0oooo
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4.7.1 PANDAH

PANDAH (Plotter for Any Numerical Data Ar-
ranged Horizontally) O NuSDaS 00000 OO0
goodoooboooooooooobooboo
0000000000000 0OPANDAHO DO OO For-
tran (FORTRAN77 O Fortran90 D00 ) DO OO O
00000000000000 PostScript0 O OO0
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gogd
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! PANDAH element file
!

1, : maximum number of output sheets
4, 2, : number of chart : NCLM * NROW <= 24
TOP, CLM, : order of plot : (TOP, BTM) -> (CLM, ROW)
10, 10, 10, 10, : (LEFT, RIGHT, TOP, BOTTOM) margin(unit = mm)

]

’20kmGSM FCST 18, 24H 2016/11/29/00°: page title(upper of the sheet)
!

(a30)

-99, -99, -99, 60 : KTSTART, KTEND, KTCYCL, KT_UNIT
! KTSTART, KTEND, KTCYCLE : available if >= -50
! KT_UNIT = 60 : unit = hour, = 1 : unit = minute
!

! typel, type3, nmap, level, sp, color, area,
! type2, member, kt, elem, contr, file, date,
_GSMLLPP,FCSV,STD1, 1, 18,700 ,OMG ,#, 1.e+30,-11, 0,10,-1,
_GSMLLPP,FCSV,STD1, 1, 18,850 ,T ,#, 1.e+30, 1, 0,10,-1,
_GSMLLPP,FCSV,STD1, 2, 18,700 ,TTD ,#, 1.e+30,-11, 0,10,-1,
_GSMLLPP,FCSV,STD1, 2, 18,700 ,TTD ,#, 1.e+30, 69, 0,10,-1,
_GSMLLPP,FCSV,STD1, 2, 18,500 ,T ,#, 1.e+30, 1, 0,10,-1,
_GSMLLPP,FCSV,STD1, 3, 18,500 ,VOR ,#, 1.e+30,-11, 0,10,-1,
_GSMLLPP,FCSV,STD1, 3, 18,500 4 ,#, 1.e+30, -1, 0,10,-1,
_GSMLLLY,FCSV,STD1, 4, 18,SURF ,RAIN ,#, 1.e+30, -4, 0,10,-1,
_GSMLLLY,FCSV,STD1, 4, 18,SURF ,PSEA ,#, 1.e+30, -1, 0,10,-1,
_GSMLLLY,FCSV,STD1, , 4, 18,SURF ,WIND ,#, 1.e+30, 2, 0,10,-1,
_GSMLLPP,FCSV,STD1, , 5, 24,700 ,0MG ,#, 1.e+30,-11, 0,10,-1,
_GSMLLPP,FCSV,STD1, 5, 24,850 ,T ,#, 1.e+30, 1, 0,10,-1,
_GSMLLPP,FCSV,STD1, 6, 24,700 ,TTD ,#, 1.e+30,-11, 0,10,-1,
_GSMLLPP,FCSV,STD1, , 6, 24,700 ,TTD ,#, 1.e+30, 69, 0,10,-1,
_GSMLLPP,FCSV,STD1, , 6, 24,500 T ,#, 1.e+30, 1, 0,10,-1,
_GSMLLPP,FCSV,STD1, , 7, 24,500 ,VOR ,#, 1.e+30,-11, 0,10,-1,
_GSMLLPP,FCSV,STD1, , 7, 24,500 A ,#, 1.e+30, -1, 0,10,-1,
_GSMLLLY,FCSV,STD1, , 8, 24,SURF ,RAIN ,#, 1.e+30, -4, 0,10,-1,
_GSMLLLY,FCSV,STD1, , 8, 24,SURF ,PSEA ,#, 1.e+30, -1, 0,10,-1,
_GSMLLLY,FCSV,STD1, , 8, 24,SURF ,WIND ,#, 1.e+30, 2, 0,10,-1,
VIR R R R, 1, 12 RN R #, 1.e+30, -1, 0,10, O,
end
!

end : end line(necessary)

typel : NuSDaS parameter (######## represents same as previous line)

type2 : NuSDaS parameter (#### represents same as previous line)

type3 : NuSDaS parameter (#### represents same as previous line)
member : NuSDaS parameter(blank usually,

#### represents same as previous line)

nmap : order of plot(order is arbitrary, overwrite is possible,

page return is impossible)
kt : available if KTSTART, KTEND, KTCYCKE < -50

1
1
1
1
1
1
1
1
!
! level : NuSDaS parameter (###### represents same as previous line)
! elem : NuSDaS parameter (###### represents same as previous line)
! contr : contour interval(default value is set if >= 1.e+30)
! RAIN : available if lower specification are absent
! sp D= # : plot usually
! : = +/- : add/subtract element of next line and plot
! :o=1i : subtract element of next line,
! and plot by increment style
! color : color
! file : NuSDaS id(available if 0 < file < 100)
! area : area file number(default value = 10)
! date : =0 : read base time from ft.01 only at first line
! =1 : re-read base time from ft.01
! : = other : read automatically
1
0, 8, 7, : interval of grid, wind(unit = grid), weather mark
1 1 : smoothing(except for RAIN, RAIN) (unit = grid)
10, : intervals of latitude lines and longitude lines
10, : grid range to investigate maximum and minimum values
6, : rain accumulation time(unit = KT_UNIT)
4, : rain cut off(unit = 0.1mm)

10, 100, 200,

rain contour(unit = 0.1mm, max number is 10)
500,1000,2000,9999, -99,

1, : convert WIND unit(1 : m -> knot, -1 : knot -> m)
1, : convert T unit(1 : K -> C, -1:¢C ->T)
-999, : topography cut off (unit = m)
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4.7.2 Python
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0000000000000000000000000
(ECMWF), 00000 (UKMO), 00000000
00 (NCEP), 0000000000 (NCAR)OOO
0000000000000000 matplotlibO0O
00000000000 0000000000000
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OPythonO0OOOOO0OODO0OOO0ODOO0ODOODOOOODO
0000000000000000000000000
0 (2016a) 00 (2016b) 0000000000000
000000Omatplotlibd UKMOODOOOOOOO
000000 Iis00000O00O0 PythonOO OO
0ooooooooo

000CO00 FortranO0OODOOO0O0OOO0O0OOO
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Ruby0DO COOOO0OO0O0DOO0OO0ODOOOOOO
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8 http://www.numpy.org
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00 47A PythonO NuSDaSO 00000000000 00O00OOO (nusdas.py)

# —-x- coding: utf-8 —*-

1

2

3 from ctypes import *
4 import numpy as np

5

6 # MYV IDTEZSFITZUOO—R

7 libnwp = cdll.LoadLibrary("libnwp.so")

8 libnus = cdll.LoadLibrary("libnusdas.so")
9

10 # ERRABORMEESIBOLRETR

11 nusdas_read_ct = libnus.NuSDaS_read

12 nusdas_read_ct.restype = c_int32

13 nusdas_read_ct.argtypes = (c_char_p, c_char_p, c_char_p, POINTER(c_int32),

14 c_char_p, POINTER(c_int32), c_char_p, c_char_p,

15 np.ctypeslib.ndpointer(dtype=np.float32), c_char_p,
16 POINTER(c_int32))

17

18 nwp_ymdhm2seq_ct = libnwp.NWP_ymdhm2seq
19 nwp_ymdhm2seq_ct.restype = c_int32
20 nwp_ymdhm2seq_ct.argtypes = (c_int32, c_int32, c_int32, c_int32, c_int32)

22 nusdas_grid_ct = libnus.NuSDaS_grid

23 nusdas_grid_ct.restype = c_int32

24 nusdas_grid_ct.argtypes = (

25 c_char_p, c_char_p, c_char_p, POINTER(c_int32), c_char_p, POINTER(c_int32),
26 c_char_p, np.ctypeslib.ndpointer(dtype=np.int32),

27 np.ctypeslib.ndpointer(dtype=np.float32), c_char_p, c_char_p)

28

29

30 # BERMICFIATZES &L 5% wrapper ZEH

31 def nusdas_read(typel, type2, type3, ibase, member, ivalid, level, elem, data,
32 dtype, dnum):

33 icond = nusdas_read_ct(typel, type2, type3,

34 byref (c_int32(ibase)), member,

35 byref (c_int32(ivalid)), level, elem, data, dtype,
36 byref (c_int32(dnum)))

37 return icond

38

39

40 def nwp_ymdhm2seq(year, month, day, hour, mi):

41 iseq = nwp_ymdhm2seq_ct(

42 c_int32(year), c_int32(month), c_int32(day), c_int32(hour),

43 c_int32(mi))

44 return iseq

45

46

47 def nusdas_grid(typel, type2, type3, ibase, member, ivalid, npro, gsize, ginfo,
48 mean, getflg):

49 icond = nusdas_grid_ct(typel, type2, type3,

50 byref (c_int32(ibase)), member,

51 byref (c_int32(ivalid)), npro, gsize, ginfo, mean,
52 getflg)

53 return icond
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# —-*- coding: utf-8 -*-

from nusdas import x*

from ctypes import *

import numpy as np

import iris

import matplotlib.pyplot as plt
import iris.plot as iplt

# BKOHZ—ELRILDERTE

rain_colors = ['#FFFFFF', '#OOFFFF', '#228B22',
'#FFFF00', '#FF8000', '#FF0000', '#FFOOFF']

rain_levels = [1, 5, 10, 20, 50, 100]

rr = 3 # BRKOBERE (B FE)

bint = 30 # EPZEHEIETHERE

kt = 12 # HEYT 3 FRGHE

# WEYDEEER
elvs = (("SURF ', 'RAIN '), ('SURF ', 'PSEA '), ('SURF ', 'WIND

##)HARSZ). NuSDaS TYPE1, 2, 3 DFRE
year, month, day, hour, minute = 2015, 9, 7, 15, 0
typel, type2, type3, member = '_MSMLMLY', 'FCSV', 'SFC2', '

# HHARZ ZEH D KR

ibase = nwp_ymdhm2seq(year, month, day, hour, minute)

# nusdas_grid DIFERZRMNT DECTIDRER
npro = create_string_buffer(4)

mean = create_string_buffer(4)

gsize = np.empty([2], dtype=np.int32)
ginfo = np.empty([14], dtype=np.float32)

# nusdas_grid ORTICL BRFEROIS
icond = nusdas_grid(typel, type2, type3, ibase, member, ibase,
npro, gsize, ginfo, mean, 'get')
if (icond !'= 0):
raise Exception("nusdas_grid error")

# nusdas_grid TRHBEHRODET

nx, ny = gsize

xi, xj, xlat, xlon, dx, dy, slatl, slonl, slat2, slon2 = ginfo[0:10]
dnum = nx * ny

# numpy BEC5IDHER
data = np.empty([2, ny, nx], dtype=np.float32)

# WRIERIEEROEE (2T TIE Lanbert EETH S I EIFFIHRICT S)
# EROBEMIE n
# BERED central_lat, central_lon THIRZERBEE LIEER%E
# false_easting, false_northing FEIFFETBEN U EER
prj = iris.coord_systems.LambertConformal(

central_lon=xlon,

central_lat=xlat,

secant_latitudes=(slatl, slat2),

false_easting=xi * dx,

false_northing=(ny - xj + 1) * dy)

# BFROER

x_dim = iris.coords.DimCoord(
np.linspace(1, nx, nx) * dx,
standard_name='projection_x_coordinate',
long_name='x coordinate of projection',
units='m',
coord_system=prj)

y_dim = iris.coords.DimCoord(
np.linspace(1, ny, ny) * dy,
standard_name='projection_y_coordinate',
long_name='y coordinate of projection',
units='m',
coord_system=prj)

dims = ((y_dim, 0), (x_dim, 1))

# FHRUREZOEHS?

ivalid = ibase + kt * 60

105
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77 # HWEF vV /CAOHER

78 fig = plt.figure()

79 # Axes Z{EHK

80 ax = fig.add_subplot(l, 1, 1, projection=prj.as_cartopy_projection())
81

82 for plane, elem in elvs:

83 if (elem == 'RAIN '):

84 # ivalid & ivalid - rr * 60 D& ZEM RAIN % nusdas_read

85 for ii, ktrr in enumerate((0, rr)):

86 icond = nusdas_read(typel, type2, type3,

87 ibase, member, ivalid - ktrr * 60,

88 plane, elem, datalii,:,:], 'R4', dnum)
89 if (icond != dnum):

90 raise Exception("nusdas_read error")

91 #A1 3 Rk EICER

92 datal[0, :, :] = datal[O, :, :] - datall, :, :]

93

94 # cube DEM. cube DTF—¥ DEILAHIZEALERBEDT, EILZANEZTEY
95 cube = iris.cube.Cube(datal[0, ::-1, :], dim_coords_and_dims=dims)
96 elif (elem == 'WIND '):

97 # EDHEEE. cube ZHIIE L THET 3,

98 cube = []

99 for ii, ee in enumerate(('U ',V ")

100 # U EVEETNTNRMEL. cube EEFIICAND,

101 icond = nusdas_read(typel, type2, type3,

102 ibase, member, ivalid,

103 plane, ee, datalii,:,:], 'R4', dnum)
104 if (icond !'= dnum):

105 raise Exception("nusdas_read error")

106 cube . append (

107 iris.cube.Cube(datalii, ::-1, :], dim_coords_and_dims=dims))
108 else:

109 icond = nusdas_read(typel, type2, type3,

110 ibase, member, ivalid,

111 plane, elem, datal0,:,:], 'R4', dnum)

112 if (icond !'= dnum):

113 raise Exception("nusdas_read error")

114 cube = iris.cube.Cube(datal[0, ::-1, :], dim_coords_and_dims=dims)
115

116 if (elem == 'PSEA '):

117 # HERZHEE, BI32 ('k') T, 900~1048 X TZHE,

118 # 5 &XIT 1 F, FHERZXST S,

119 cnt = iplt.contour(cube, levels=np.arange(900,1050,2),

120 colors='k', linewidths=(2,1,1,1,1), axes=ax)
121 # 940~1030 IEDWT, 10 S EICHERDEZHEET 3,

122 ax.clabel(cnt, np.arange(940, 1040, 10), fmt="%d", fontsize=8)
123 elif (elem == 'RAIN '):

124 # BDRF, LRNIVEBERTE,

125 cnt = iplt.contourf (cube, levels=rain_levels,

126 colors=rain_colors, extend='both', axes=ax)
127 # NF—N\—%HEE

128 cbar = fig.colorbar(cnt)

129 cbar.set_label("precipitation [mm/3h]")

130 elif (elem == 'WIND '):

131 # RPZME bint THE

132 ax.barbs (

133 cube[0] .coords() [1] .points[::bint], # x EEIEDI{E

134 cube[0] .coords () [0] .points[::bint], # y EEIZEDI{E

135 cube[0] .datal[::bint, ::bint], # U

136 cube[1] .datal::bint, ::bint]l, # V

137 color='k',

138 transform=prj.as_cartopy_projection(),

139 length=4,

140 linewidth=1.0)

141

142 #HEFREEE

143 ax.coastlines(resolution='50m', linewidth=2)

144 #HEERERZILE 0~ E, R 100~180 EDOFEHEIC 10 BT &ITHE,

145 ax.gridlines(

146 xlocs=np.arange(100, 180, 10), ylocs=np.arange(0, 90, 10), linestyle='-')
147

148 #1818 U7zK% PDF TRTET %,

149 plt.savefig("out.pdf")
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