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@ A Table of the Standard Atmospl X +
< C @ ®BESNTWE | pdas.com/atmosT... ¥ £ a =) o

PDAS home > Contents > Standard Atmosphere > Table (Sl units)
Public Domain Aeronautical Software (PDAS

A Sample Atmosphere Table (Sl units)

In this table from -0.5 to 20 km in 0.5 km intervals

alt is altitude in kilometers.

sigma is density divided by sea-level density.

delta is pressure divided by sea-level pressure.

theta is temperature divided by sea-level temperature.
temp is temperature in kelvins.

press is pressure in newtons per square meter.

dens is density in kilograms per cubic meter.

ais the speed of sound in meters per second.

visc is viscosity in 10**(-6) kilograms per meter-second.
k.visc is kinematic viscosity in square meters per second.
ratio is 10**(-6) times speed of sound divided by kinematic viscosity (1/m)

alt sigma delta theta temp press dens  a visc k.visc ratio
-0.5 1.0480 1.0607 1.0113 291.4 107477 1.285 342.7 18.05 1.40E-5 24.36
0.0 1.0000 1.0000 1.0000 288.1 101326 1.225 340.3 17.89 1.4BE-6 23.30
0.5 0.9529 0.9421 0.9887 284.9 06461 1.167 338.4 17.74 1.62E-6 22.27
1.0 0.9075 0.8870 0.9774 281.7 B9876 1.112 336.4 17.58 1.58E-5 21.28
1.5 0.8638 0.8345 0.9862 278.4 B4559 1.058 334.5 17.42 1.65E-5 20.32
2.0 0.8217 0.7846 0.9540 275.2 70501 1.007 332.5 17.26 1.71E-5 19.39
2.5 0.7812 0.7372 0.9436 271.9 74691 0.957 330.6 17.10 1.79E-5 18.50
3.0 0.7422 0.6920 0.9324 268.7 70121 0.909 328.6 16.94 1.86E-6 17.64
3.5 0.7048 0.8492 0.9211 265.4 65780 0.863 326.6 16.73 1.94E-5 16.81
4.0 0.6689 0.8085 0.9098 262.2 61660 0.819 324.6 16.61 2.03E-5 16.01
4.5 0.6343 0.5700 0.8986 258.9 57752 0.777 322.6 16.45 2.12E-5 15.24
5.0 0.6012 0.5334 0.8873 265.7 54048 0.736 320.5 16.28 2.21E-6 14.50
5.6 0.5634 0.4958 0.5760 262.4 50539 0.697 318.56 16.12 2.31E-6 13.78
6.0 0.5389 0.4660 0.0648 249.2 47217 0.660 316.5 15.95 2.42E-5 13.10
5.5 0.5096 0.4350 0.8535 245.9 44075 0.624 314.4 15.78 2.53E-5 12.44
7.0 0.4816 0.4057 0.8423 242.7 41105 0.590 312.3 15.61 2.65E-5 11.80
7.5 0.4548 0.3780 0.8310 239.5 38299 0.557 310.2 16.44 2.77E-6 11.19
5.0 0.4292 0.35619 0.8198 236.2 36661 0.526 308.1 15.27 2.90E-6 10.61
8.5 0.4047 0.3272 0.808% 233.0 33154 0.496 306.0 15.10 3.05E-5 10.0%
9.0 0.3813 0.3040 0.7973 229.7 30800 0.467 303.8 14.93 3.20E-5 9.5]
9.5 0.3689 0.2821 0.7860 226.5 28584 0.440 301.7 14.75 3.36E-5 £.089 N
10 0.0 2 0 S1E [ A S400 0 414 T N I = ] S =y B0

US Standard Atmosphere 1976 (http://www.pdas.com/atmosTable2SI.html)
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+ PAXF—HKDT—REH A XHKEL

— 4 byte TRIRT SELH (FE5LELER)
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o NAF)—HK([FT—DTIIALY
— LT T 47 (little endian) . PC I3 E TR
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— IN{ A —4 (byte order) &+FEA
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T—2H K
« NetCDF (Network Common Data Format) [¥53EF: .nc]
- REBEFERTEDATLS

— UCAR (University Corporation for Atmospheric Research) @ Unidata H G .
« HDF (Hierarchical Data Format) [#55&F: .hdf, .hdf4, .hdf5, ...]
- BHEHABROHERERRTEDN TS
— Jtld NCSA (National Center for Supercomputer Applications) A B .
« GrADS (Grid Analysis and Display System) [#L5&F: .ctl / .grd]
- RR[UBFERRTEDONTLS
— %er%r%e Mason University @) Center for Ocean-Land-Atmosphere Studies (COLA)
It .
- TARKDEZETELHY T —2Z/OIV IV 7D AR TLHS
« GRIB (GRIdded Binary) [#53&F: .grib]
- [RFRTEDLNATLS
— World Meteorological Organization (WMO) H B F.
1




NetCDF 2 X TRIFSNDT—2 D

 NCEP/NCAR

BEEHTT—42

— NCEP & U NCAR MMERL TL\A B 24T (Reanalysis) T—%4

« NCEP = National Centers for Environmental Prediction
« NCAR = National Center for Atmospheric Research

- BEfEE, HEETILOMEHESEEE AT —2DHEDET
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- EERFRHH O IHAGER (O—H)
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NetCDF T—3 DA D HEER

e NetCDF +—&II/N1F)—FHKDT-8,
cat/more/less/vilemacs 7 & CTIENBEFEI TEHL.

. %etCDF T—RDRNETERIT H-ODFENE/SNTL
—.Unix/Linux m v AV N
e ncdump
— Fortran/C/C++/Java API (Application Programming Interface)

« {5l (Fortran90)
— NF90_OPEN(...)
— NF90_INQ_DIMID(...)
— NF90_INQ_VARID(...)
_ NF90_GET_ATT(...)
_ NF90_GET _VAR(...)
— NF90_CLOSE(...)
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NetCDF i XX DT —32DABZR THS

¢« OV 2RS4 2T ncdump =
T71ILDRNEZETEE.

» ncdump D{FELVA

$ ncdump <774 IL&>

- Pl 134T (§iHE)

@

K2 A ET NetCDF

$ ncdump air.2019.nc | less

INA T T morelless/lvVIZEEFSITEEHELE
FFWTULWDEEIETHEDBENETERLNVEOD

L D774 ILIE ftp://ftp.cdc.noaa.gov/Datasets/ncep.reanalysis.dailyavgs/pressure/air.2019.nc

Information Training Program
with a Spirit of Self-help



netcdf air.2019 {

/1

L=

dimensions:
level =17 ;

VATIADIES: i n e s saeenens .
:,llIIIlfll(l)lalltll?l\‘IelllzlllelYIQIIZIIIIIIIIIlllllllllllllllllllézggﬂ @IEI% I:IU:I{II%IIII.
: lat:units = “millibar” RIEEHDORE
o..floatairltime, level, fat.lon) i ZHQE - V(X
: air:long_name = "mean Daily Air temperature" ; :
ST SN - 21 -1 .

// global attributes:
:Conventions = "COARDS" ;

data
“level = 1000, 925, 850, 700, 600, 500, 400, 300, 250, 200, 150, --- &
‘iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii:ﬁﬁ%ﬁgﬂj&iiiiiiiiiiiiiiii

Jair =
2458 245.8, 245.8, 245.8, 245.8, 245.8, 245.8, 245.8, 245.8,

X TT,
RH 4 X

ZHDIEH

ZHD(E

W —NIN %




NetCDF T—A3Z#ERL CTRIfRIETE5S

Ik

 NetCDF [FBEEERE T —2HKXTH L=, A2 T—3%HEBRINILTEHEIZ I I EIT5.
* NetCDF Zfi##R9 5u[fR1{LV b7

— GPhys ((a class of multi-dimensional) Gridded Physical quantities)
° iﬂf*uﬂas %Hu@%ﬁﬁg);ﬁ K-> TRFE.
— GMT (The Generic Mapping Tools)
« EFRZROHMREBICREDNTOLHHIZR.
— GrADS (Grid Analysis and Display System)
« RR[UBEXRFRTEDNTLS.
— IDL (Interactive Data Language)
« XX, BERE KKEE, .. BERRLGERTEONATLS
- A
— Panoply
« RRBFEZECHKBIZERITEDNTLS.
- GUI TEIET %

— ZDM-KESADY TR TH http://www.unidata.ucar.edu/software/netcdf/software.html TH3
SN TLND.

ITEASS




GPhys

o MEBKRAEINERIBAENERL-AIMGRIEYIROT

 http://www.gfd-
dennou.org/library/ruby/products/gphys/

o XY1)TFEEE Ruby ZFHUWNTHERT DCL Z{#ELY,
NetCDF T—Q’éﬁq:%RL'CHE*IH 1A[fRiE9 5V 7k
77
— Ruby

c FDLERETVARMNHARELI-ATOI/MERTOT ST EEE

— DCL (Dennou Club Library)

« 1990 FHRMLHEKRAENEEBDBEEICK>THEINT-
Fortran TERT 55147 3")
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EATOTHE
« AT THMNERMTOYSIVT EEE

— Aoy
A )L%Z A BE

— KRRV 7

~ ] ﬂggr\zérc/mm\éc::L\l:%if:jn/j‘%swj‘x@

~OIT7 DHEREICAEMEZEZONTNS

- BRLTWASA T IMMEMEE
« C++, Java, Javascript, PHP, Ruby, ...

« AT HE

—EFZIT T, EDRBECEZLET LG E (AVVE) OIEFHRLEARE

95E/

—~ ATV OME, BEEICHL TR GLEZZENE BN - TLNS
« Ruby TIl& .methods THILWEHENIEFHI S
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GPhys Z AL \f=al tR4E 45l

700 hPa EO:mE 777 ROEFERER M 850 hPa = E 7 fh
o mean Daily Air temperature
mean Daily Air temperature (millibar)

level =700 mill 10!
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{mean) lon:C...

level=850
5 L
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—
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CONTQUR INTERVAL = 5.000E+00 Latitude
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GPhys Z#{&>7= ruby R T+DEE

AN
'requwe 'numru/ggraph" [RE Y A
iinclude NumRu ] | 7477V DEBAS
LN NN L LN L LN LLLNNNESNLNNNREEERRLSEssssssssssssssssssss ensaneanee s : NetCDF 77 ,f)[,ﬁ\fo
g = GPhys::10.0pen("air.2019.nc", "air") { | gy u in xoa
DCL.gropn() .| E&EZEL (open)
: GGraph.set_fig('itr'=> 1) | HEEE %
GGraph.tone(gp, true) 1| b= CHE
;GGraph.coIor_bar | S5 — N — B R
DCLngIs ........................................................... EEERL S (close)




GPhys Z#{&>7= ruby R T+DEE

N
'requwe 'numru/ggraph" [RE Y A
:include NumRu | FAT7 7V DEMIAS

- GBhysiiGiopen(air 2018 e’ B! | i wge

ART—X - HEAEL GPhys A 7> 7 k

DCL.gropn(L) (| BEER< (open)
: GGraph.set_fig('itr'=> 1) | HEEE %
GGraph.tone(gp,tre) H| b=Y THE

: GGraph.color_bar | S5 — N — B R

EDCL.ngIs : | EEmZzFL % (close)




AIfRIEIER: ‘mE

1000 hPa, 2019 1A 1B DR E-HZE S

mean Daily Air temperature
(degrees_north)

level=1000 mil
2019-01-01 1t
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RITDIETE 1-1

$ ncdump air.2019.nc OFFE.

n_etcdf e_air.2019 { e 3 ;kiﬁj\ 'J [i*ﬁ@(‘:%
dimensions: . yEp— 7"~L\|
level = 17 ; ZE air & 4 RIT VA
(lon, lat, level, time) | |o slp#2 — D RIT
variables: (GREE, 15, SATEJE, B5FR) 1{5;&*;5%_ Z ug)g’w)
float level(level) ; (Fortran & |Z) EZE A Exra & V2L
lat:units = *millibay WTHHIEITEE - HHELZWNGEICE, &

T

L ZDNRIT (=
= = 2\
float air(time, level, lat, lon) ; (IQQ’ '%E";(Iat)) D73
air:long_name = "mean Daily Air temperature" ; b\*mﬁé’hé
. 3RFTELUE AEE
(level), EBFfEl(time)) 35
// global attributes: OENEERAINS.
:Conventions = "COARDS" ;

data:




RITDIETE 1-2

require "numru/ggraph”
iInclude NumRu

.9n.= GPhys:.1Q.0pen(air,2019.nc,. air’)....
:gp = gp.cut('lon’=>135)

DCL.gropn(1)
GGraph.set_fig('itr'=> 1)

GGraph.tone(gp, true)
GGraph.color_bar

DCL.grcls

$2EE (lon) MIEE
lon EZ )Y H9 (cut)

#HwERELT,

HE (lat), SRIEE (level)
D 2 RuunmblEEsnd.
S (time) RITlIRPD
ENFERASIS.
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RITDIETE 1-3

QA EES
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RITDIETE 2-1

require "numru/ggraph”
include NumRu

DCL.gropn(1)
GGraph.set fig('itr'=> 1)

GGraph.tone(gp, true)
GGraph.color_bar

DCL.grcls

ZE (lon), $&E (lat) DIEE

lon, lat EMZzt] Y B9
gp.cut(‘lon’)=>135).cut(‘lat’=>35)

LERDZLHTES

wRELT,
tREE (level), BERE (time)
D2 RcoHmhHhEEBE I NS.




RITDIETE 2-2

QA EES

135°E, 35°N D:BEE DX H-FFEln

mean Daily Air temperature

T T Tl Ll ] lon=135 degre
. 4 lat=35 degrees

2019
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P ey
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RITDIETE 3-1

require "numru/ggraph"
include NumRu

DCL.gropn(1) 12 (lon), #E (lat), $aEE (level) DIETE
GGraph.set fig(itr'=> 1) lon, lat, level EhZtTY H9 (cut)

DCL.grcls RI727&7 5.




RITDIETE 3-2

QA EES

135°E, 35°N, 1000 hPa ;= E D FffE 731

mean Daily Air temperature

(degK)
F— 1 1. 1T 1T 1T 1T TRhT T T T Jlon=135 degre
11at=35 degrees
o 300 T level=1000 mil
3 4
e
2
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€
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290 -
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O 280 1
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151

require "numru/ggraph”
iInclude NumRu

.9R.=.GPhys::1Q.0pen(air,2019.nc, airl).....
: gp = gp.mean(’lon’)

DCL.gropn(1)
GGraph.set_fig('itr'=> 1)

GGraph.tone(gp, true)
GGraph.color_bar

DCL.grcls

$EEE (lon) BhITRIL TS

faERELT,

o

2 (lat), SRER (level)
D2 RunHhdbHEIhS.

EARASIS.

M (time) RITIXTRAD




15 2

QA EES

135°E, 2019 1 R 1 BORABEBLEEDEE-EARH

mean Daily Air temperature
(millibar)

(mean) lon:0...
2019-01-01 ¢
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FEH

o« T—AREFENDI LT AB=OICIE, T—2%FiRET A5
= AT —EAPRF A XK.

° )‘97_' 97&1:':57_'_9;['/1 = E nEL;FUT /)-lﬁ/_ttb
T, XEF/MIKkEREFFER TIE, NetCDF, HDF 73 &
#.UthMé

- BB T —A2EMIRI B[ HAIY IO T7ELTIE,
GPhys, GMT HZE M H 5.

« EE TIE, NetCDF & GPhys ##->T KRN T—42IZf4
N, RGN HNHZEaRIELTHAELLD.
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2% Xk

+ 2019 & JLBEXRE [FHES INEXI Ik ZFHF
ARRARBRETIV
— http://www.ep.sci.hokudai.ac.jp/~inex/y2019/0712/lecture/p
ub/190712-inex-dcapm_vO02.pdf

 GPhys - a multi-purpose class to handle Gridded
Physical quantities
— http://www.gfd-dennou.org/library/ruby/products/gphys/
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